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 1.0 INTRODUCTION 
 
In 2003, the Virginia General Assembly amended the Code of Virginia to require the 
development of a comprehensive statewide water supply planning process that would (1) ensure 
that adequate and safe drinking water is available to all citizens of the Commonwealth, (2) 
encourage, promote, and protect all other beneficial uses of the Commonwealth's water 
resources, and (3) encourage, promote, and develop incentives for alternative water sources.  In 
addition, the General Assembly required that local or regional water supply plans would be 
prepared and submitted to the Virginia Department of Environmental Quality (DEQ) in 
accordance with criteria and guidelines developed by the Virginia Water Control Board.  The 
DEQ subsequently developed Local and Regional Water Supply Planning Regulation 9 VAC 25-
780 to implement the mandates of the Code. 
 
In response to the requirements set forth in 9 VAC 25-780 (the Regulations), the Middle 
Peninsula Planning District Commission (MPPDC) developed a regional Water Supply Plan 
(WSP or the Plan) to address future water needs for the counties of Essex, King and Queen, King 
William, Mathews, and Middlesex, as well as the incorporated towns of Tappahannock, 
Urbanna, and West Point (Planning Region).  Throughout the report, the terms “Planning 
Region”, “Study Area” and “Planning Area” are used interchangeably to refer to the 
Geographical Boundaries of the WSP Region.  Information about the localities is provided in 
Appendix A.  The WSP preparation was supported by Interagency Grant #13674, administered 
by the Virginia Department of Environmental Quality (DEQ). This WSP includes all water data 
available at the time this report was prepared. Sections 3 and 6 provide a detailed discussion of 
the data collection efforts, their limitations and results. 
 

1.1 Background 
 
The Local and Regional Water Supply Planning Regulations were developed to implement the 
mandates of Sections 62.1-44.15 and 62.1-44.38:1 of the Code of Virginia.  The purpose of this 
regulation is to protect the health, safety and welfare of citizens by requiring local and regional 
water supply planning.  The goal of the regulation is to establish a basic set of criteria that each 
local or regional water supply plan must contain so that they may plan for and provide adequate 
water to their citizens in a manner that balances the need for environmental protection and future 
growth.  The criteria that must be contained in the Plan are established in the following sections 
of the Regulation: 
 

 Existing Water Source Information (9 VAC 25-780-70) 
 Existing Water Use Information (9 VAC 25-780-80) 
 Existing Resource Information (9 VAC 25-780-90) 
 Project Water Demand Information (9 VAC 25-780-100) 
 Water Demand Management Information (9 VAC 25-780-110) 
 Drought Response and Contingency Plans (9 VAC 25-780-120) 

 
Statement of Need and Alternatives (9 VAC 25-780-130)This Regional Water Supply Plan 
satisfies the mandate of the Virginia General Assembly under regulations promulgated by the 
Virginia Department of Environmental Quality (DEQ) for local governments in Virginia to 
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undertake local or regional water supply planning and management.  Regulations promulgated 
by DEQ require local governments to engage in a multi-part process of plan development, 
adoption, and implementation to ensure that long-term water supplies are adequate to meet the 
needs of citizens and businesses.  

1.2 Regional Water  Supply Planning for  Localities in the Middle Peninsula 
 
The MPPDC received an Interagency Grant from DEQ (Interagency Grant #13674) to support 
preparation of a Regional WSP for the following counties and towns: 
 

 County of Essex 
 County of King and Queen 
 County of King William 
 County of Mathews 
 County of Middlesex 
 Town of Tappahannock 
 Town of Urbanna 
 Town of West Point 

 
Each locality has adopted a resolution to support the development of a regional water supply 
plan.  Copies of the resolutions have been included in Appendix B. DEQ’s regulation requires 
that regional water supply plans must be submitted to DEQ no later than November 2011. 

1.3 Organization of the Regional Water  Supply Plan 
 
The development and organization of the Regional Water Supply Plan will follow the succession 
of tasks assigned by the DEQ under the Interagency Grant #13674.  As stated previously, the 
WSP satisfies the requirements of 9 VAC 25-780-70 through 9 VAC 25-780-130.  
 
The first phase of the planning process focused on the collection of water supply and water use 
information, identification of environmental resources affecting the development and use of 
water supplies, and a projection of future water demand by residents, agricultural operations, and 
commercial, industrial, and institutional users.  The second phase of the planning process 
focused on identifying existing or potential future problems in ensuring that adequate water 
supplies are available for current and future users. Where the analysis identified future demands 
that exceed expected water supplies, the planning process identified alternative actions that will 
help to avoid or eliminate future water supply problems. 

1.4 Purpose of this Repor t 
 
This report is the final report, for submission to the State Water Control Board for approval, of a 
regional water supply plan for the counties of Essex, King and Queen, King William, Mathews, 
and Middlesex, as well as the incorporated towns of Tappahannock, Urbanna, and West Point 
(Planning Region). The purpose of this report is to depict and assess current and future water 
supply conditions in the Middle Peninsula.   Once adopted by participating localities, the Plan 
will assist DEQ in the development of a comprehensive statewide water supply plan that will (1) 
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ensure that adequate and safe drinking water is available to all citizens of the Commonwealth, 
(2) encourage, promote, and protect all other beneficial uses of the Commonwealth's water 
resources, and (3) encourage, promote, and develop incentives for alternative water sources.  
 
The remainder of this Plan is organized as follows: 
 

• Section 2 (Characteristics of the Planning Region) provides an overview of the current 
population and development characteristics of the Region, as well as a basic primer on 
the nature of the water supplies available to residents and businesses.   

• Section 3 describes the data collection process that provided detailed information about 
existing sources of water and uses of water within the Region.   

• Section 4 summarizes the detailed information presented in Appendices D through H 
regarding where the residents and businesses of the Planning Region obtain their water 
(Sources).  

• Section 5 summarizes the information presented in Appendices J and K regarding how 
that water is used.   

• Section 6 discusses the relation of existing water source and use information previously 
presented. 

• Section 7 summarizes the existing water resource information available for the Planning 
Region. 

• Section 8 projects future water needs of the participating jurisdictions, based on 
projections of future population and economic development in the Region. 

• Section 9 provides information about water demand management techniques available to, 
and adopted by the various localities and water providers throughout the Region. 

• Section 10 presents a strategy for addressing drought conditions, and reducing impacts on 
community water systems. 

• Section 11 summarizes the Regions projected water needs and presents a Statement of 
Need for systems that may require enhancements of water sources/systems as growth and 
development proceed in the Region.  Alternatives for expansion of water supplies are 
introduced as a guide for the future efforts of localities to meet the needs of residents and 
businesses.  
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2.0 CHARACTERISTICS OF THE PLANNING REGION 
 
The Planning Region is located on Virginia’s Middle Peninsula, between the Rappahannock 
River and the Pamunkey/York Rivers, on the western shore of the Chesapeake Bay (See Figure 
1).  The WSP Planning Region includes five of the six counties on the Middle Peninsula, 
including three incorporated towns as listed in Section 1.2. The sixth county that is part of the 
Middle Peninsula Region, Gloucester, is unique in that the lower portion of the county is 
included in the Hampton Roads Metropolitan Organization.  As such, Gloucester County opted 
to develop a Regional Water Supply Plan with the Hampton Roads Region making up a group of 
fifteen other counties and cities along with eight towns that have signed a memorandum of 
agreement to develop a Regional Water Supply Plan for Hampton Roads.  
 
Much of the discussion of population, surface water, reservoirs/impoundments, and groundwater 
contained in this section is derived from the Middle Peninsula’s document, “Water Supply 
Management of the Middle Peninsula of Virginia – An Information Review, 2002”.  Where 
appropriate, revisions have been made to reflect changes in population, water demand, or similar 
quantitative estimates. 

2.1 Population 
 
Reliable population data for the Planning Region is critical for many of the elements of the 
Water Supply Plan.  Population data is used to estimate current water use patterns and is a 
starting point to project future water demand, which has a direct correlation with the water 
supply planning goals.  Table 1 summarizes population data for the Planning Region by the 
respective counties involved.  The data comes from various sources, all of which have been 
utilized by the MPPDC and its respective localities in previous planning processes. 
 
The Planning Area is a rural district with an estimated population of 52,760 in 2007 (Table 1).  
King William County is the most populous of the Planning Region’s five counties, followed by 
Essex, Middlesex, Mathews, and King and Queen, respectively.  Over 60 percent of the Region’s 
population growth between 2000 and 2006 occurred in King William County and The Town of 
West Point. 
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Table 1.  Population Estimates for Planning Region 

County April 1, 2000 Census* Final 2006 Estimate** 2007 Estimate* Final 2007 Estimate** 
Essex+ 9,989 10,297  10,862 
King and Queen 6,630 6,929  6,882 
King William++ 13,146 14,519  15,689 
Mathews 9,207 9,218  9,041 
Middlesex+++ 9,932 10,126  10,286 
TOTAL 48,904 51,089  52,760 
     
Tappahannock 2,068  2,172  
West Point 2,866  3,113  
Urbanna 543  543  
Notes: 
 *  Source: United States Census Bureau 
 **  Source: The Weldon Cooper Center, University of Virginia 
 +  Estimate includes the Town of Tappahannock 
 ++  Estimate includes the Town of West Point 
 +++  Estimate includes the Town of Urbanna 

 

2.2 Surface Water  
 
Surface water sources include rivers, lakes, streams, and bays, although some of these are 
impractical for use as drinking water sources.  The Middle Peninsula has an abundance of 
surface water, including, but not limited to, the Pamunkey, Mattaponi, York and Rappahannock 
Rivers, the Dragon Run Swamp and Piankatank River, Mobjack Bay, and the Chesapeake Bay.  
However, surface water is vulnerable to contamination and derivation of drinking water from 
surface water sources is more costly than using groundwater wells due to the treatment 
requirements.  Consequently, the Middle Peninsula derives its drinking water almost exclusively 
from groundwater wells.  Although the Middle Peninsula’s surface waters do not currently 
contribute greatly to drinking water supplies, these water bodies provide a potential resource for 
future use.  
 
The Middle Peninsula contains three primary watersheds: the Rappahannock River, the York 
River, and the Mobjack Bay small coastal drainage.  DEQ has defined the three watersheds 
according to the descriptions below: 
 
 The Rappahannock River Basin is bordered by the Potomac/Shenandoah Basin to the 

north and the York River Basin and Coastal Basin to the south.  The headwaters lie in 
Fauquier and Rappahannock Counties and flow in a southeasterly direction to its mouth, 
where it enters the Chesapeake Bay between Lancaster and Middlesex Counties.  The 
Rappahannock River Basin is 184 miles in length and varies in width from 20 to 50 
miles.  Within the Planning Region, Essex County, Middlesex County, and portions of 
Mathews County are within the Lower Rappahannock Basin (HUC 02080104).   

 The York River basin (02080107) is bounded by the Rappahannock River Basin to the 
north and east and the James River Basin to the south and west.  The headwaters of the 
York River include the Pamunkey River (02080106), which rises as the North and South 
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Anna Rivers in Orange County, and the Mattaponi River 02080105), which rises in 
Spotsylvania County.  From the headwaters, the waters of the York River system flow in 
a southeasterly direction for approximately 220 miles to its mouth at the Chesapeake Bay.  
The basin’s width varies from five miles at the mouth to 40 miles at its headwaters.  
Within the Planning Region, King William County and King and Queen County are in 
the York River Basin.   

 The Great Wicomico/Piankatank/Mobjack Bay small coastal drainage (02080102) is a 
series of small streams and creeks that discharge directly to the Chesapeake Bay or 
Mobjack Bay.  The North and East Rivers rise in Mathews County and discharge to 
Mobjack Bay.  The Dragon Run Swamp/Piankatank River system, which drains portions 
of Essex County, Mathews, Middlesex County, and King and Queen County discharges 
directly to the Chesapeake Bay. 

 
According to the Chesapeake Bay Program, the Middle Peninsula can be further divided into the 
following twelve sub-watersheds: 
 

  Mattaponi Lower 
  Mattaponi Middle 
  Mobjack Bay Drainage 
  Pamunkey Lower 
  Pamunkey Upper 
  Piankatank 
  Rappahannock Lower 
  Rappahannock Lower Middle 
  Rappahannock Middle 
  Rappahannock Outlet 
  York Lower Tidal 
  York Upper Tidal 

2.3 Reservoirs and Impoundments 
 
The prior water supply planning study prepared by the MPPDC determined that impoundments 
are particularly vulnerable to pollutants and are rare on the Middle Peninsula.  In the judgment of 
the study, “While impoundment was once a common solution to the search for additional sources 
of drinking water, it is now generally acknowledged that the consequences to the natural and 
built environment are too great to rely on this practice.  Groundwater is a far more important 
drinking water source in the Planning Region, and is likely to remain so for the foreseeable 
future” (MPPDC, 2002).  However, the study also concluded that “regional drawdown and other 
factors have made groundwater less accessible in some parts of the area, and salt water intrusion 
may make some groundwater unsuitable for human consumption.”  For this reason, this study 
will continue to evaluate the costs, benefits, and practicality for use of surface water sources such 
as reservoirs and river/stream intakes to augment water supplies available to serve the Planning 
Region. 
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2.4 Groundwater  
 
According to data gathered by the US Geological Survey (USGS) in 2005, groundwater in the 
United States provides: 
 

 22 percent of all freshwater withdrawals 
 37 percent of agricultural use (mostly for irrigation) 
 37 percent of the public water supply withdrawals 
 51 percent of all drinking water for the total population 
 99 percent of drinking water for the rural population 

 
In 1998, Virginia’s Groundwater Protection Steering Committee published more compelling 
statistics in its Eleventh Annual Report.  The Committee found that 80 percent of community 
water supply systems and 83 percent of public water supply systems in Virginia depended on 
groundwater.  This data underlines the value of groundwater resources to both small rural and 
larger urban communities.  It is evident that much of the state’s population relies on groundwater 
as a primary source of drinking water.  To understand groundwater as a water source in the 
Planning Region, a brief discussion of the hydrogeologic framework has been provided below.  
 
The Middle Peninsula Region of Virginia is situated in the Coastal Plain geologic and 
physiographic province, extending from the Atlantic Ocean to the contact with the Outer 
Piedmont physiographic province.  The Coastal Plain geologic province comprises an eastward-
thickening wedge of unconsolidated or light- to moderately cemented sediments that overlie 
older basement bedrock.  Total sediment thickness ranges from approximately 500 feet in the 
western areas of the Middle Peninsula to more than 2,500 feet near the Chesapeake Bay 
(McFarland, 2006).  The U.S. Geological Survey (USGS) Regional Aquifer System Analysis 
(RASA) defined seven major confined aquifers, eight confining units (aquitards) and a shallow 
unconfined surficial aquifer comprising the Coastal Plain (Meng, 1988).  Refinement of the 
RASA has occurred as a result of recent investigations by the USGS and DEQ throughout the 
Coastal Plain (McFarland and Bruce, 2006).  
 
The effect of a comet or asteroid impact in what is now the lower Chesapeake Bay on the 
hydrogeology of Virginia’s eastern coastal plain was described in Powers and Bruce (1999). The 
structural and stratigraphic features associated with the Chesapeake Bay impact crater (CBIC) 
influence the local and regional hydrogeologic framework, groundwater flow direction, and 
water quality in the eastern Middle Peninsula region.  An inland (westward) trending saltwater 
wedge originating from the impact crater is generally thought to be a remnant of the impact 
crater.  The saltwater wedge was recognized before the on-set of large groundwater withdrawals 
in the eastern Coastal Plain, suggesting that the landward incursion of saltwater is not attributed 
to withdrawal-induced seawater intrusion.  Nonetheless, on a local scale, saltwater movement in 
the vicinity of the western margin of the impact crater may occur in a relatively short timeframe 
as a result of increasing large groundwater withdrawals (industrial and municipal) occurring in 
the eastern Coastal Plain.  This presents a long-term risk to groundwater sources as industrial and 
municipal water withdrawals continue to increase in the eastern Coastal Plain.  Further 
discussion on the impact crater and effects on groundwater supplies will be incorporated with the 
elements of 9 VAC 25-780-90.  
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2.4.1 The Pr imary Aquifers 
 
The following discussion summarizes the primary aquifers underlying the Middle Peninsula, 
starting with the Potomac Aquifer, the lowest and oldest of the confined aquifers, and moving 
up-section to more shallow aquifers.  

2.4.1.1 Potomac Aquifer 
 
The early Cretaceous age Potomac Aquifer primarily consists of fluvial-deltaic coarse-grained 
quartz and feldspar sands and gravels, and interbedded clays (MENG, 1990).  The Potomac 
Aquifer dips and thickens eastward as it underlies the Middle Peninsula: elevation of the aquifer 
top ranges from 200 feet to more than 1,500 feet below sea level; aquifer thickness ranges from 
approximately 300 to 800 feet.  Portions of the Potomac Aquifer in the outer part of the 
Chesapeake Bay impact crater consists of relatively under formed beds bounded by widely 
separated faults (aka, megablocks), and is entirely truncated across the inner part of the crater 
(MCFARLAND, 2006).  
 
In the RASA-based hydrogeologic framework, the Potomac formation was conceptually divided 
into lower, middle, and upper aquifers that were separated by confining units.  It is not possible, 
however, to identify significant regionally-extensive fine-grained layers within the Potomac 
Formation, and it is difficult to correlate low-resistivity signals between electric logs separated 
by more than several thousand feet (HEYWOOD, 2006).  This suggests that regionally-extensive 
confining units within the Potomac Formation do not exist.  Therefore, the Potomac Aquifer is 
no longer separated into three aquifers but is considered one regional aquifer with varying water 
producing zones (McFarland and Bruce, 2006)  
 
The Potomac Aquifer is the deepest, largest, and most heavily used aquifer in the entire Virginia 
Coastal Plain.  The Potomac comprises the primary groundwater supply resource in the Coastal 
Plain of Virginia, with typical well yields of 100 to 500 gallons per minute (gpm), and some as 
large as 3,000 gpm (MCFARLAND, 2006). 

2.4.1.2 Aquia Aquifer 
 
The late Paleocene age Aquia Aquifer underlies the western and central Middle Peninsula region 
(truncated by confining layers eastward), and consists of marine, medium- to coarse-grained, 
glauconitic and fossiliferous quartz sands (MENG, 1988; HARSH, 1990).  The aquifer dips 
eastward, with top elevation ranging from 100 to 300 feet below sea level.  The Aquia ranges to 
several-tens of feet in thickness underlying the Middle Peninsula region.  
 
The Aquia Aquifer is relatively sparsely used as a ground-water resource.  Observation wells 
completed entirely within glauconitic sands yield 5 to 10 gpm (MCFARLAND 2006).  However, 
water-supply wells completed in basal parts of the Aquia aquifer containing coarse-grained sands 
and gravels of the upper Potomac Formation can potentially yield 50 gpm (MCFARLAND, 
2006). 
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2.4.1.3 Piney Point Aquifer 
 
The Piney Point Aquifer underlies the Middle Peninsula region, and generally consists of marine, 
medium- to coarse grained, glauconitic, phosphatic, variably calcified, and fossiliferous quartz 
sands (MENG, 1988; HARSH, 1990).  The Piney Point Aquifer dips eastward beneath the 
Middle Peninsula, with aquifer top elevation ranging from 50 to 400 feet below sea level.  The 
aquifer thickens eastward to approximately 200 feet near the Eastern Shore.  
 
The Piney Point Aquifer is a moderately-used source of groundwater in the Virginia Coastal 
Plain, with typical well yield ranging from 10 to 50 gpm.  In James City County, some heavily 
used residential and municipal wells provide yields up to 400 gpm (MCFARLAND, 2006). 

2.4.1.4 Yorktown-Eastover Aquifer 
 
The Pliocene to Miocene age Yorktown-Eastover Aquifer underlies the central and eastern 
portions of the Middle Peninsula region.  The upper part of the Yorktown-Eastover Aquifer 
consists of estuarine to marine, variably textured, glauconitic, phosphatic, and fossiliferous 
quartz sands and interbedded silts and clays (MENG, 1988; HARSH, 1990).  The lower part 
consists of abundantly fossiliferous sands of the Eastover Formation of late Miocene age 
(MENG, 1988; HARSH, 1990).  The aquifer is considered to be heterogeneous due to 
discontinuous and locally variable fine-grained sediments interbedded with coarse-grained 
sediments.  Particularly, sediments of the Yorktown Formation exhibit sharp contrasts in 
composition and texture across small distances.  
 
The Yorktown-Eastover Aquifer dips eastward slightly (relative to the underlying aquifer).  
Where it underlies the Middle Peninsula, the aquifer thickens from west to east from less than 10 
feet to 200 feet.  The aquifer is relatively shallow (top elevation ranges from 50 feet above sea 
level to 25 feet below sea level).  The Yorktown-Eastover aquifer is the second most heavily 
used source of groundwater in the Virginia Coastal Plain (MCFARLAND, 2006).  Yields of 10 
to 30 gpm are common for domestic water-supply wells, and some large production wells can 
produce up to 300 gpm.  
 

2.4.1.5 Surficial (unconfined) Aquifer 
 
The surficial aquifer is unconfined and generally consists of inter-bedded gravel, sand, silt and 
clay.  The surficial aquifer is widespread, shallow, and moderately used as a source of 
groundwater in the Virginia Coastal Plain.  This shallow aquifer, often referred to as the water 
table aquifer, is tapped by many residents and small businesses using shallow dug wells.  This 
unit yields minor water supplies (5 to 20 gpm) of moderately soft water.  The water table aquifer 
is generally recharged directly by precipitation, and therefore is the most vulnerable of all the 
aquifers to leachable contamination and to depletion during droughts.  Nonetheless, this aquifer 
is an important water supply in the eastern Coastal region where the deeper aquifers are brackish 
(too salty) for use as potable water.  
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2.4.2 Summary of Hydrogeologic Character istics 
 
Appendix C summarizes horizontal and vertical hydraulic conductivity data for Coastal Plain 
aquifers (and confining zones), taken from MCFARLAND (2006).  

2.4.3 Aquifer  Recharge 
 
The groundwater aquifers underlying the Middle Peninsula are replenished (i.e., recharged) by a 
portion of the precipitation that falls on the ground surface, and infiltrates downward into the 
ground.  The shallow unconfined aquifer is primarily recharged in this manner. 
 
Annual precipitation over the Middle Peninsula region averages approximately 43 inches per 
year.  On an annual basis, most of the precipitation is intercepted about 31 inches per year by 
vegetation and is returned to the atmosphere through transpiration or evaporation.  
Approximately 10 to 15 % of precipitation runs off the land as surface water flow. The 
remaining amount of precipitation that is received infiltrates downward through the unsaturated 
zone to recharge the shallow unconfined water table aquifer. Estimates of groundwater recharge 
range from approximately 10 to 30 percent of mean annual precipitation or approximately 4 to 
14 inches per year using an average annual precipitation of 43 inches.  Information in Focazio 
(1998) indicates the average recharge rate in the Coastal Plain is approximately 0.75 ft/yr or 9.0 
inches per year.   
 
The relatively rapid aquifer recharge does not occur for the deeper artesian aquifers.  Recharge of 
water to the artesian aquifers generally occurs very slowly as 1) water infiltrates downward 
through leaky, low-permeability confining layers (aquitards), and 2) infiltration and 
downgradient (e.g., from high to low topography) flow of groundwater recharged by 
precipitation received near the western extent of the Coastal Plain, where the formations are 
closer to the surface.  In other words, groundwater pumped from the principal artesian aquifers 
once fell on the region as precipitation and slowly percolated down, across several relatively 
impermeable layers (confining layers, or aquitards), all the while flowing eastward (seaward) at 
depths of hundreds of feet.  This is a slow process, and thus the water pumped today from these 
aquifers is many thousands of years old. 
 
Non-potable (i.e., saline) water may recharge the deep confined aquifers under scenarios where 
over-pumping of freshwater occurs, allowing sea water or deep, ancient, saline groundwater to 
infiltrate the aquifer.  As summarized above, the Chesapeake Bay Impact Crater also locally 
influences groundwater salinity. 
 
Table 2 was published by the State Water Control Board in 1977 in order to illustrate the 
groundwater zones that draw on the Middle Peninsula’s aquifer systems.  The table provides 
general aquifer characteristics and well yield estimates regarding the respective groundwater 
zones.  
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Table 2. Aquifer Systems of the Planning Region. 

Groundwater 
Zone 

(See Figure 4) 
 

Characteristics Estimated Availability Per Well 

A 
Yorktown Aquifer has low yield potential. Principal 
and upper artesian aquifers not suitable for potable 

use (high chlorides). 

0.2 MGD (Yorktown Aquifer and Columbia 
Group) 

B 

Buffer zone between pumping centers and high 
chloride zone. Withdrawals are limited to those 

having small cones of depression, which are 
considered to be in the safe chloride range (50-200 

ppm). 

0.2 MGD from principal and upper artesian 
aquifers. 

C 
High water level declines due to high pumpage. 

Current pumpage is 16.3 MGD from West Point and 
2 MGD from Urbanna.   

Limited availability from principal and 
upper artesian aquifers due to risk of de-

watering. 
D Moderate water level declines. 0.2 MGD if upper or principal aquifer. 

E Slight to no water level declines. 

Variable. No more than 2 MGD per well 
field in principal aquifer. Cones of 

depression should not overlap. 0.2 MGD per 
well from upper artesian aquifer. 

F Moderate yield in principal and upper artesian 
aquifers. 0.2 MGD in principal aquifer. 

Note:  
Information obtained from Groundwater of the Middle Peninsula, Virginia, 1977. 
The Yorktown Aquifer is equivalent to Yorktown-Eastover Aquifer 
The Columbia Aquifer is part of the Surficial Aquifer 
The principal aquifer is the Potomac Aquifer 
The upper artesian aquifer is the Piney Point Aquifer 
 

2.4.4 Groundwater  Management Area   
 
In 1992, the Virginia General Assembly adopted a new Groundwater Management Act as a 
replacement for the 1973 Groundwater Act.  The 1973 Act, as amended in 1986, allowed the 
State Water Control Board to regulate groundwater withdrawals in areas where there were 
conflicting uses and potential adverse impacts, but exempted agricultural users from permitting 
requirements.  The 1992 Act established criteria for the creation of groundwater management 
areas and required persons who withdraw more than 300,000 gallons of water per month to 
obtain permits.  The Act also required that previously exempted agricultural users acquire 
permits. 
 
The Virginia Department of Environmental Quality adopted the regulations in 1993 and were 
amended in 1999 by adding new definitions.  The Commonwealth designated King William 
County, including the Town of West Point, as a Groundwater Management Area (GMA) in 
1999.  King William County is included in the Eastern Virginia GMA, and is the only Planning 
Region locality included in a GMA.   
 
There are two Groundwater Management Areas in Virginia:  the Eastern Virginia GMA and the 
Eastern Shore GMA.  One is discussed here, the Eastern Virginia GMA, and the localities 
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included are listed in Table 3 below.  The Eastern Shore GMA includes the counties of 
Accomack and Northampton and will not be discussed further in this Plan.  Groundwater levels 
in the Eastern GMA, including King William County, have been affected by regional industrial 
pumping and drawdown, and have declined steadily since the 1930s. 
 
Table 3. Localities of the Eastern Virginia GMA 

Counties  Cities 
Charles City  Chesapeake 
Chesterfield  Franklin 

Hanover  Hampton 
Henrico  Hopewell 

Isle of Wight  Newport News 
James City  Norfolk 

King William  Poquoson 
New Kent  Portsmouth 

Prince George  Suffolk 
Southampton  Virginia Beach 

Surry  Williamsburg 
Sussex   
York   

 
In July 2009, a Notice of Intended Regulatory Action (NOIRA) was issued to consider 
expanding the Eastern Virginia Groundwater Management Area to include the remaining portion 
of Virginia’s coastal plain, which would include the counties of Essex, Gloucester, King George, 
King and Queen, Lancaster, Mathews, Middlesex, Northumberland, Richmond, and 
Westmoreland, and the areas of Arlington, Caroline, Fairfax, Prince William, Spotsylvania, and 
Stafford counties east of Interstate 95.  The DEQ found that ground water levels in the 
undesignated portion of Virginia’s coastal plain are continuing to decline.  Impacts from 
groundwater withdrawals are propagating along the fall line into the undesignated portion of 
Virginia’s coastal plain and have the potential to interfere with wells in those areas without 
assigned mitigation responsibilities.  Given the groundwater declines found, DEQ believes that 
the entire coastal plain aquifer system is best managed as one management area since impacts are 
experienced throughout the entire coastal plain. The agency also believes that it is best to 
designate the area now rather than wait until later as part of managing the resource 
comprehensively. 
 
At the June 21-22, 2010 meeting of the SWCB, the proposed regulation was presented by DEQ’s 
Director of Surface and Groundwater Supply Planning, Mr. Scott Kudlas, which would expand 
the Eastern Groundwater Management Area to the entire coastal plain, adding the Middle 
Peninsula, Northern Neck and portions of Northern Virginia as described above.  As a result, the 
SWCB adopted the regulation as proposed and directed DEQ staff to proceed with the public 
comment period.  The public comment period ended on August 19, 2009.  Any additional 
information regarding the expansion of the Eastern Virginia GMA will be addressed in future 
updates of this Plan. 
 
A new transient, three-dimensional variable-density ground-water flow model of the Virginia 
Coastal Plain aquifer system has been developed and calibrated to simulate aquifer-system 
behavior in response to 113 years of groundwater withdrawals beginning in the late 1800’s. A 
USGS RASA model of the aquifer system developed in 1990 is currently used as a regulatory 
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tool by the Virginia Department of Environmental Quality. Significant changes to the hydro-
geologic framework, including the discovery of the Chesapeake Bay Impact Crater, and 
advances in flow-modeling techniques motivated the development of the new CPM2006 model. 
State and municipal water management authorities intend to replace the RASA model with the 
CPM2006 as a regional water management tool. The Virginia regulatory evaluation procedure is 
based on the RASA-era framework, and will therefore require refurbishment as the CPM2006 is 
adopted. The new features of the CPM2006 result in different simulated aquifer-system response 
compared to the RASA model, which was quasi-three-dimensional. Explicit representation of 
thick, low-permeability hydrogeologic units prolongs response time to changes in pumping 
stress, while current regulatory evaluation procedures assume that steady-state conditions are 
substantially attained after several years. The CPM2006 should be used for transient simulations, 
and potential users should consider the nature of the transient response in formulating 
groundwater management schemes. 
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3.0 COLLECTION OF EXISTING WATER SOURCE & USE 
INFORMATION  (9 VAC 25-780-70 & 9 VAC 25-780-80) 

 
Information on water sources and uses in this report were obtained from several references, 
including both public domain and private sources.  Each of the references are discussed in detail 
below.  The WSP data is provided in digital electronic format as well as in summary table format 
in several of the Appendices contained within this report.  For each water system included in the 
data, the information source is identified. 

3.1 Virginia Depar tment of Health (VDH) Data and Records 
 
Data collection for existing water source and use information utilized public records available at 
the Virginia Department of Health Central Field Office in Richmond.  On October 30th, 2007, 
EEE Consulting, Inc. conducted a file review at the VDH Office of Water.  The data included 
Public Water Supply permits, Annual Water Use reports, and Well Construction Logs.  Data on 
community, non-community, and non-transient non-community sources in the Planning Region 
are included in this WSP in summary format in the appropriate Appendices. 
 
A permit is required for a public water supply system that meets the definition of “community 
system” according the VDH Waterworks Regulations (12 VAC 5-590).  Various information 
records, such as construction logs and engineering reports, are required for these permits.  This 
Water Supply Plan utilized this information to fulfill the requirements of 9 VAC 25-780. 

3.2 Virginia Depar tment of Environmental Quality (DEQ) Data and Records 
 
The Virginia Water Withdrawal Reporting Regulation (9 VAC 25-200-30) applies to water users 
with average daily withdrawal during any single month that exceeds 10,000 gallons per day.  The 
reporting requirement applies to users of groundwater or surface water throughout the 
Commonwealth, including withdrawals from the Potomac River.  Reportable withdrawals 
include, but are not limited to, those for public water supply, manufacturing, mining, 
commercial, institutional, livestock watering, artificial fish culture, and steam electric power 
generation uses.  The regulations also apply to every user withdrawing ground or surface water 
for the purpose of irrigating crops whose withdrawal exceeds 1 million gallons in any single 
month. 
 
The annual reports required by the DEQ Water Withdrawal Reporting Regulations were utilized 
to fulfill the requirements of the Water Supply Planning Regulations.  A list of current water 
users that are required to report to the DEQ under 9 VAC 25-200-30 was obtained from the 
DEQ.  The water withdrawal data obtained from the DEQ is included in Appendices D through 
G. 

3.3 Planning Region Water  Supply Survey 
 
Survey forms were designed specifically for community and self-supplied water users identified 
in the Planning Region.  The users were identified from the DEQ and VDH databases referenced 
above.  The surveys were designed to provide data about water sources and use characteristics 
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specifically required by 9 VAC 25-780-70 and 9 VAC 25-780-80.  The community source 
survey was sent to all community systems identified in the DEQ and VDH databases, regardless 
of water withdrawal volumes.  The self-supplied survey was sent to all self-supplied users that 
were identified in the DEQ database as withdrawing more than 300,000 gallons of water per 
month at anytime between 2002 through 2006 (the span of time covered by the DEQ database).  
The survey submittals were followed by telephone and email contacts by EEE, where possible.  
Sources that were sent a survey, but did not reply, and did not have a telephone or email contact 
number identified or easily accessible, were not contacted as a follow-up on the survey (i.e., no 
second mailing of surveys was conducted). 

3.4 Planning Region Comprehensive Plans and Other  Related Documents  
 
The five counties and three towns comprising the Planning Region have completed recent 
updates to their Comprehensive Plans, and water supply protection is a prominent factor in the 
each of the planning efforts.  Non-quantitative and semi-quantitative information sources 
included planning documents derived from the Planning Region’s localities, referenced in the 
pertinent text below. 
 
When applicable the following regional documents were used to develop the Water Supply Plan, 
and were noted accordingly: 
 
 Essex County Comprehensive Plan. Adopted April 1998.  
 King and Queen County Comprehensive Plan. Adopted June 1994. 
 King William County Comprehensive Plan. Adopted 1991. 
 Mathews County Comprehensive Plan, 2000. 
 2006 Middlesex County Comprehensive Plan Update. 
 The Tappahannock 2007 Comprehensive Plan. 
 Town of West Point: A Comprehensive Plan, 2000. 
 Water Supply Management on the Middle Peninsula of Virginia: An Information Review, 

Middle Peninsula Planning District Commission, 2002. 
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4.0 EXISTING WATER SOURCE INFORMATION (9 VAC 25-780-70) 
 
Water Supply Planning Regulation 9 VAC 25-780-70.A requires that a WSP include current 
information on existing water sources located in the Planning Region.  The following existing 
water source information has been segregated into three main categories: 1) community water 
systems, 2) large self-supplied users (using over 300,000 gallons per month), and 3) self-supplied 
users using less than 300,000 gallon per month.  Detailed information has been provided for the 
first two categories using publicly available data (VDH and DEQ) as well as information 
obtained from the surveys.  Information reported for the third category is based on the best 
practical estimate that can be drawn from available data.  Please see the summary of existing 
sources and uses provided in Section 6.0.  

4.1 Community Water  Systems (9 VAC 25-780-70.B:D) 

4.1.1 Community Systems using Groundwater  
 
As required by 9 VAC 25-780-70.B, data for each community water system using groundwater 
(all community systems in the Planning Region), including the name and identification number 
of the well or wells, the well depth, the casing depth, the screen depth (top and bottom) or water 
zones, the well diameter, the design capacity for the average daily withdrawal and maximum 
daily withdrawal, and the system capacity permitted by Department of Health, was collected and 
is presented in Appendix D.   Information for GMA groundwater withdrawal permits for King 
William County is included since it is the only locality within the Planning Region that is defined 
as a GMA.  
 
In Virginia, the term "community water system" means a waterworks that serves at least 15 
service connections used by year-round residents or regularly serves at least 25 year-round 
residents.  All community water systems, whether operated by private companies or government 
agencies are regulated by the Virginia Department of Health Waterworks Regulation (12 VAC 5-
590).  The majority of the community water systems in the Planning Region are operated by 
localities, county agencies, and private developments.  All of the community water supplies in 
the Planning Region are derived from groundwater, utilizing the aquifers discussed in Section 
2.0.   
 
In total there are 48 community water systems within the geographical boundaries of the 
Planning Region.  Throughout the Planning Region a total system capacity of 2.74 million 
gallons per day has been permitted by the VDH for community systems.  Table 4 is a summary 
of the community water systems by county.  Please see Figure 2 for the locations of community 
water systems.   
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Table 4. Community Water Systems by County 
Planning Region 

County 
Number of CWS 

from VDH records 
VDH Permitted Capacity 

(MGD) 
Essex 13 0.76 

King and Queen 3 0.065 
King William 11 0.842 

Mathews 8 0.089 
Middlesex 13 0.669 
TOTALS 48 2.74 

 
The average well depth and screen interval for community groundwater wells (provided in 
Appendix D) suggests that most community groundwater wells withdraw groundwater from the 
Potomac Aquifer.   

4.1.2 Community Systems using Surface Water  Reservoirs 
 
As required by 9 VAC 25-780-70.C, the WSP must include specific data for community water 
systems using surface water reservoirs.  This data element is not applicable to the Planning 
Region WSP.  Based upon water supply planning data for the Planning Region and discussions 
with the Planning Region Water Supply Steering Committee, there are no community surface 
water sources (reservoirs) serving community systems in the Planning Region.  All community 
water sources in the Planning Region are supplied by groundwater. Despite previous planning 
efforts, there are no surface water reservoirs within the Planning Region. Future water supply 
planning in the Planning Region localities, however, may include alternatives to develop surface 
water reservoirs to supplement groundwater sources for domestic and commercial use. 

4.1.3 Community Systems using Stream Intakes 
 
As required by 9 VAC 25-780-70.D, the WSP must include specific data for community water 
systems using surface water via stream intakes.  This data element is not applicable to the 
Planning Region WSP.  Based upon water supply planning data for the Planning Region and 
discussions with the local officials, there are no community surface water sources (stream 
intakes) identified in the Planning Region.  All community water sources in the Planning Region 
are supplied by groundwater.   
 

4.2 Self-Supplied Users Greater  Than 300,000 Gallons/Month (9 VAC 25-780-70.E, F & I)   
 
Self-supplied users are characterized in terms of agricultural and non-agricultural uses, and 
further categorized in terms of size.  Large self-supplied users are uses exceeding a withdrawal 
of 10,000 gallons per day or an aggregate of 300,000 gallons per month.  The available data 
indicate a total of 34 self-supplied users with large withdrawals from groundwater, surface water 
or a combination of both groundwater and surface water. 
 
Within the Planning Region a total withdrawal from all sources of 20.25 million gallons per day 
has been reported to DEQ by large self-supplied users.  An additional withdrawal of 7.9 MGD 
has been permitted by DEQ within the Groundwater Management Area, but is not currently 
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being withdrawn.  Large self-supplied users within the region include manufacturing, cooling, 
other commercial uses, and agricultural irrigation.  A detailed discussion of the agricultural and 
non-agricultural withdrawals, by source, is presented in the following sections and tables. 
 

4.2.1 Large Self-Supplied Users (Non-Agr icultural) – Surface Water  
 
As required by 9 VAC 25-780-70.E, and to the extent that information is available, the WSP 
includes a list of all self-supplied users of more than 300,000 gallons per month of surface water 
for non-agricultural uses, the name of the water body utilized, the design capacity for the average 
daily and maximum daily withdrawal, and any limitation on withdrawals established by permits 
issued by the Virginia State Water Control Board, the Department of Health or any other agency 
(Appendix E). 
 
Currently, there is only one user within the Planning Region that utilizes surface water for non-
agricultural purposes (see Table 5).  The West Point Country Club, located in King William 
County in the Town of West Point, was identified as a self-supplied user that withdraws more 
than 300,000 gallons per month of surface water for non-agricultural irrigation purposes.  
Information on the Country Club’s existing water use is limited.  Information obtained from 
DEQ’s water withdrawal reporting and information obtained from the survey was limited.  
However, the Country Club is currently using a 14-acre pond, part of the Olssons Pond, which 
drains into the Pamunkey River.  The Country Club’s president has indicated that a flow meter 
was planned to be installed in the Spring of 2008.  The meter will provide valuable data about 
future water use for this self-supplied user. 
 
Table 5. Large Non-Agricultural Self-Supplied Users using Surface Water, by County 

Planning Region 
County 

Number of Sources 
Reported by Self-

Supplied Users 
(from DEQ records) 

Estimated 2007 
Withdrawal (MGD) 

Average 

Estimated 2007 System Capacity 
(MGD) 

Essex 0 0 0 

King and Queen 0 0 0 

King William 1 Not Reported Not Reported 

Mathews 0 0 0 

Middlesex 0 0 0 

TOTALS 1 N/A N/A 

 

4.2.2 Large Self-Supplied Users (Non-Agr icultural) – Groundwater  
 
As required by 9 VAC 25-780-70.F, and to the extent that information is available, the WSP 
documents the name and identification number of wells, well depth, casing depth, screen depth 
(top and bottom) or water zones, well diameter, the design capacity for the average daily and 
maximum daily withdrawal and any limitation on withdrawal established by permits issued by 
the board, for all self-supplied users of more than 300,000 gallons per month of groundwater for 
non-agricultural uses. 



Regional Water Supply Plan 
Counties: Essex, King and Queen, King William, Mathews, and Middlesex 

Towns: Tappahannock, Urbanna, and West Point 
 

 

July 2011 Page 24 

 
Industrial use accounts for the largest groundwater withdrawals on the Middle Peninsula, 
particularly around the Town of West Point in King William County.  Of the 27.66 MGD 
withdrawal that is either permitted or reported across the region, 25.38 MGD is within King 
William County (Table 6).  The majority of the permitted water withdrawal in King William 
County is assigned to Smurfit-Stone Corporation, as permitted through the appropriate state 
regulations. 
 
A complete list of the large self-supplied users (non-agricultural) using groundwater, including 
specifications has been provided in Appendix E.  The information provided is consistent with the 
requirements of 9 VAC 25-780-70. 
 
Table 6. Large Non-Agricultural Self-Supplied Users using Groundwater, by County 

Planning 
Region 
County 

Number of Sources 
Reported by Self-

Supplied Users 
(from DEQ records) 

Withdrawal Subject to Water 
Withdrawal Reporting 

Regulation Only 
(MGD) 

Withdrawal 
Subject to GMA 

Regulation 
(MGD)  

Withdrawal 
Permitted under 

GMA Regulations  
(MGD) 

Essex 0 0 N/A N/A 
King and Queen 0 0 N/A N/A 

King William 19 0 18.022 

Withdrawals subject 
to daily, monthly, 
and annual limits. 
See Appendix E. 

Mathews 0 0 N/A N/A 
Middlesex 0 0 N/A N/A 

TOTALS 19 0 18.022 25.38 

Note:  A complete listing of quantities reported for 2006 by source has been provided in Appendix E. 

4.2.3 Large Users for  Agr icultural Purposes (Surface Water  and Groundwater ) 
 
As required by 9 VAC 25-780-70.I, the WSP includes a list of agricultural users identified by 
DEQ data that utilize more than 300,000 gallons per month, an estimate of total agricultural 
usage by source, whether the use is irrigation or non-irrigation, and whether the source is surface 
or groundwater. 
 
All large self-supplied users for agricultural purposes within the Planning Region have reported 
that 100% of the water is used for irrigation purposes.  Table 7 summarizes the agricultural users 
of surface water and groundwater by County. The majority of agricultural users are obtaining 
water from surface water sources such as rivers, streams, and ponds. 
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Table 7. Large Agricultural Users by County 
Planning Region 

County 
Number of Surface Water 
Sources from DEQ records 

(MGD) 

Number of Groundwater 
Sources from DEQ records 

 2006 Reporting Year 
Essex 8 0 

King and Queen 12 3 
King William 25 5 

Mathews 2 1 
Middlesex 7 1 

Total Planning Region 54 10 
 

 

 

4.2.3.1   Surface Water 
 
According to current county comprehensive plans, the number of farm-related jobs is declining 
throughout the Middle Peninsula region and the preservation of agricultural land has become a 
priority for most localities.  At this time, cultivated land accounts for approximately 30% of the 
acreage in the region but development pressure is likely to cause that figure to decrease as more 
forest and farmland is developed.  Despite this trend, agriculture and forestry still dominate the 
economies of most Middle Peninsula counties (MPPDC 2002). 
 
Most of the surface water used for agriculture comes from farm ponds.  In addition, several 
agricultural operations rely on direct withdrawals from streams and rivers.  Rivers and streams 
affected by direct withdrawals include the Mattaponi, Pamunkey, Rappahannock, Chapel Creek, 
Occupacia Creek, Garnett’s Mill Stream, Walkerton Branch Creek, and Jeb’s Creek. 
 
A complete list of the large self-supplied users (agricultural) using surface water, including 
specifications has been provided in Appendix G.  The information provided is consistent with the 
requirements of 9 VAC 25-780-70. 
 
4.2.3.2  Groundwater 
 
The DEQ records contain limited information on the aquifers and well depth for agricultural 
users.  The data suggest that most agricultural wells withdraw water from either the Piney Point 
or Potomac aquifers, the same as most of the community public water supply water systems.   
 
A complete list of the large self-supplied users (agricultural) using groundwater, including 
specifications has been provided in Appendix G.  The information provided is consistent with the 
requirements of 9 VAC 25-780-70.    
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4.3 Self-Supplied Users Withdrawing Less Than 300,000 Gallons/Month (9 VAC 25-780-
70.J ) 

 
As per water supply planning regulation 9 VAC 25-780-70.J, the WSP must include an estimate 
of the number of residences and businesses that are self-supplied by individual wells 
withdrawing less than 300,000 gallons per month, and an estimate of the population served by 
individual wells. 

4.3.1 Self-supplied Users – Pr ivate Residences 
 
As stated previously, the estimated 2007 population in the Planning Region is 52,760.  Currently, 
VDH has approved community water systems that could serve up to 12,452 residents.  For this 
report, we made an assumption that the number of residents actually served is only about 90 
percent of the VDH permitted amount.  We therefore estimated that approximately 11,200 
residents are supplied by community systems.  This leaves approximately 41,560 residents (78% 
of the total population) to obtain water from other sources.  This plan assumes that the residents 
not served by community water systems obtain water from private individual wells.  Using per 
capita use values reported by the USGS in 1995, the average Planning Region resident uses 76 
gallons of water a day.  On average, private residences in the Planning Region use 3.1 MGD of 
water that is obtained from private wells. 

4.3.2 Self-supplied Users – Businesses 
 
The records obtained from VDH indicated that there are 95 businesses or other organizations in 
the Planning Region that are listed as non-community or non-transient non-community water 
suppliers

 

, and which withdraw less than 300,000 gallons per month of groundwater (as per DEQ 
data; Appendix H).  These systems currently use water in providing services to over 16,000 
customers throughout the course of a year.  Typical businesses and organizations that are defined 
as non-community or non-transient non-community water suppliers are identified in Table 8. 

Table 8. Typical Businesses Considered Non-Community/Non-Transient Systems 
Cafes/Pizzerias Golf Course Clubhouses County Complexes 
Shopping Centers Marinas Gas Stations 
Campgrounds Schools Day Cares 

Note:  This table is not an exhaustive list of non-community/non-transient non-community water suppliers. 
 
Given the nature of non-community and non-transient systems, the population served by these 
systems have already been included in population estimates under community systems or private 
residents.  Due to the seasonal variation in water use for these particular systems, an accurate 
estimation of water source requires additional information. 

4.4 Water  Available for  Purchase Outside the Planning Region (9 VAC 25-780-70.H) 
 
The WSP is required to document the amount of water available to be purchased outside the 
planning area from any source with the capacity to withdraw more than 300,000 gallons per 
month of surface and groundwater pursuant to regulations 9 VAC 780-70.H.  Data must be 
reported for contracted maximum daily and average annual withdrawals and any contractual 
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limitations on the purchase of the water, including but not limited to the term of any contract or 
agreement, the geographic region(s) that receive the water purchased, and the name(s) of the 
supplier(s). 
 
9 VAC 25-780-70.H requires that the Plan consider any amount of water available to be 
purchased outside of the Planning Region.  There are no arrangements, agreements or contracts 
for purchase of water from outside the geographic boundaries of the Planning Region.  As stated 
earlier, the Planning Region is geographically separated from other regions by the Rappahannock 
and York Rivers.  The potential for transfer or purchase of water is primarily limited to counties 
(e.g. New Kent, York, Richmond, and Lancaster) immediately on the other side of these 
particular rivers or to the counties of Hanover and Caroline located immediately west of the 
Planning Region.  In addition, Gloucester County, one of the six counties that constitute the 
Middle Peninsula Planning District but is not part of this WSP, shares a boundary with Mathews, 
Middlesex and King and Queen Counties, and, by virtue of this proximity, has the potential to 
transfer or supply water to adjacent jurisdictions in the Planning Region.  Gloucester is unlikely 
to have sufficient water resources to serve as a supply for any of the Planning Region; and over 
the long term, Gloucester would be more likely to be a potential purchaser if stable water sources 
were developed in any of the jurisdictions of the Planning Region.  In future WSP updates, any 
additional water sources that may become available outside the planning region will be 
addressed.  

 

4.5 Water  Purchased Outside the Planning Region (9 VAC 25-780-70.G) 
 
As required by 9 VAC 25-780-70.G, the WSP documents the amount of groundwater or surface 
water to be purchased from water supply systems outside the geographic boundaries of the 
Planning Region on a maximum daily and average annual basis, any contractual limitations on 
the purchase of the water including but not limited to the term of any contract or agreement, the 
recipient(s) or areas served by the water purchased, and the name(s) of the supplier(s). 
 
Based upon data provided by community and self-supplied sources, and from discussions with 
the Planning Region Water Supply Steering Committee, there are no identified arrangements to 
purchase water from outside the geographic boundaries of the Planning Region.   

4.6 Summary of SWAPs and Wellhead Protection Programs (9 VAC 25-780-70.K) 
 
9 VAC 25-780-70.K requires that the WSP shall include, when available, a summary of findings 
and recommendations from applicable source water assessment plans (SWAP) or wellhead 
protection programs. 
 
The Virginia Department of Health, as Virginia’s Primary Agency for Drinking Water, was 
required by the 1996 Amendments to the U.S. EPA’s Safe Drinking Water Act (SDWA) to 
develop a SWAP.  The SWAP includes delineating the boundaries of a source's assessment area, 
performing an inventory of land use activities of concern and determining a relative 
susceptibility of the source to the activities.  The VDH SWAP susceptibility study results for the 
four counties, is provided in Appendix I. 
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Table 9. Susceptibility Results from VDH SWAP Program 

Planning Region 
County 

High Susceptibility Moderate 
Susceptibility 

Low Susceptibility 

Essex 11 0 11 
King and Queen 5 0 5 

King William 5 0 19 
Mathews 16 0 19 

Middlesex 39 2 26 
TOTALS 76 2 80 

 
VDH determined the susceptibility of a waterworks source to possible contamination using a 
three-step process. The first step is a sensitivity determination, which is an evaluation of the 
hydrogeological and physical characteristics of the source water and its assessment area. The 
second step is an inventory of Land Use Activities (LUA) of concern and potential conduits to 
groundwater (where applicable). The third step is assigning susceptibility using the criteria in the 
table below. 
 
Table 10. Susceptibility Determination Process 

Type of Source 
Water 

Sensitive Source LUA present in 
assessment area 

Susceptibility 

Groundwater No No Very Low 
Groundwater No Yes Low 
Groundwater Yes No Moderate 
Groundwater Yes Yes High 
Surface water Yes No Moderate 
Surface water Yes Yes High 

Note: Information obtained from Virginia Source Water Assessment Program, October, 1999. 
 
Groundwater – VDH will classify a groundwater source as sensitive if it is constructed within a 
groundwater area that tends to promote contaminant migration (or provide little protection to 
migration of contaminants). VDH will use the Groundwater Map of Virginia prepared by the 
Virginia Water Control Board Groundwater Program, 1985; as the reference for determining the 
predominant ground water areas in Virginia. These sensitive groundwater areas include: 
 
 Cumberland Plateau 
 Ordovician Shale 
 Carbonate 
 West Toe 
 Blue Ridge 
 Piedmont 
 Triassic Basin 
 Fall Zone 
 Coastal Plain-Quaternary Aquifer 
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Surface Water - Surface water is by nature exposed to an inconsistent array of contaminants at 
varying concentrations due to changing hydrologic, hydraulic and atmospheric conditions. 
Because all surface water sources are open to the atmosphere, they are considered sensitive. 
 
Wellhead Protection Programs can be developed by individual community systems at their 
discretion.  Based upon information provided by the Planning Region, none of the community 
systems have prepared specific Wellhead Protection Plans.  Source Water Assessment Plans 
were prepared by VDH for all jurisdictions. 
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5.0 EXISTING WATER USE INFORMATION (9 VAC 25-780-80) 
 
Water Supply Planning Regulation 9 VAC 25-780-80 requires that a WSP include current 
information on existing water uses located in the Planning Region.  The following water use 
information has been segregated into three main categories: 1) community water systems, 2) 
large self-supplied users (using over 300,000 gallons per month), and 3) self-supplied users using 
less than 300,000 gallon per month.  Detailed information has been provided for the first two 
categories using publicly available data (VDH and DEQ) as well as information obtained from 
the survey of water users.  Information reported for the third category is based on an estimate to 
the best extent practical using available data. 

5.1 Community Water  Systems 
 
The WSP data collection activities were designed to document, for each community water 
system, the population served, the number of connections, the average and maximum daily 
withdrawals, the amount used on an annual average basis, and disaggregated use characteristics.  
As well, the data was used to estimate the amount of water used by self-supplied and agricultural 
users inside the community service area.  9 VAC 25-780-80 also requires a description of 
beneficial in-stream uses surrounding surface withdrawals; however, because all community 
systems within the Planning Region rely on groundwater sources, this information was not 
requested.  Please see Figures 5A-5E for the locations of community systems and large self-
supplied users by county in the Planning Region. 

5.1.1 Populations and Number  of Connections 
 
Table 11 identifies the population served by the various community systems throughout the 
Planning Region.  The table has been separated into population served as well as the number of 
connections (population served and number of connections for each community water system is 
presented in Appendix D. 
 
Table 11. Population and Number of Connections for Community Systems by County 

Planning Region 
County 

VDH Estimate of 
Population Served 

Number of Connections 

Essex 3,424 1,808 
King and Queen 340 140 

King William 5,441 1,945 
Mathews 534 180 

Middlesex 2,713 1,288 
Total Planning Region 12,452 5,361 

 
The majority of the population served by community systems occurs in King William, Essex, 
and Middlesex Counties with a limited population served by community water systems in King 
and Queen and Mathews Counties. 
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5.1.2 Daily and Annual Water  Usage 
 
In total there are 48 public or privately owned community water systems within the geographical 
boundaries of the Planning Region.  Throughout the Planning Region a total of 1.520 MGD is 
being withdrawn for community systems (Table 12).  For the purpose of this water supply plan, 
an assumption was made that water withdrawal is equivalent to water usage. 
 
Most of the surveys that were returned reported that their systems were either not metered or that 
the meters were only periodically recorded.  For purposes of this Water Supply Plan, industry 
standard peak factors were applied to known water use values such as average daily readings to 
estimate missing information required by the water supply plan regulations.  Estimated 
information for individual community water system characteristics is presented in Appendix D. 
 
Table 12. Community Water Use by County 

Planning Region 
County 

VDH Permitted 
System 

Capacity 
(MGD) 

Average 
Daily Use 
(MGD) 

(Estimate) 

Maximum 
Daily Use 
(MGD) 

(Estimate) 

Annual 
Average 
(MGD) 

(Estimate) 

Monthly 
Average 
(MGD) 

(Estimate) 
Essex 1.076 0.445 0.903 0.400 1.04 

King and Queen 0.065 0.036 0.072 0.040 0.040 
King William 0.842 0.686 1.155 2.650 1.600 

Mathews 0.089 0.041 0.081 0.040 0.040 
Middlesex 0.669 0.312 0.621 0.240 0.730 

Planning Region 2.74 1.520 2.832 3.370 3.450 
 

5.1.3 Disaggregated Use 
 
Table 13. Disaggregated Average Water Use for Public and Privately-Owned Community Water Systems 

Residential 
(MGD) 

Commercial 
Institutional 

Light Industrial CIL 
(MGD) 

Heavy 
Industrial 

(MGD)  
Military 
(MGD) 

Other 
(MGD) 

Production 
Processes 
(MGD) 

Unaccounted 
for 

Losses 
(MGD) 

1.10 0.37 0.00 0.00 0.05 0.00 0.00 
 
Due to the low rate of reporting for usage characteristics by community water systems within the 
Planning Region,  a discussion of disaggregated use is necessarily imprecise, and subject to a 
large potential error.  Our estimate of disaggregated use (Table 13) relied on a two-step approach 
to estimating disaggregate use.  The first step was to identify systems as likely serving a single or 
single class of users or systems serving multiple classes of users.  For instance, a Town’s water 
supply was classed as likely to serve multiple types of users, while a mobile home park system is 
likely to be serving primarily residential users only.  Where single user and single class systems 
were identified, that use was estimated and reported in the appropriate category in Table 13 
above. 
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Step two of the use disaggregation looked at those systems reporting multiple classes of water 
users.  Where the survey response provided specific information about multiple classes, that 
information was used.  Where the survey responses did not disaggregate use, but where we 
determined that there is a strong probability that multiple classes of users are served, we applied 
a factor based on the characteristic of those systems that reported disaggregated use.   
 
Recognizing that the disaggregated usage reported in Table 13 is necessarily of limited accuracy, 
we were able to draw only limited conclusions about usage patterns for community water 
systems.  We estimated total average daily use at approximately 1.529 MGD.  The vast majority 
of community water system usage serves residential uses including single-family and multiple-
family structures, as well as mobile homes.  Residential usage accounted for about 1.10 MGD, or 
approximately 72 percent, of total usage from community systems across the Planning Region.  
Commercial, institutional, and light industrial uses accounted for about 0.37 MGD, or about 24 
percent, and the remaining water usage, 10.06 MGD (four percent) went to unidentified uses 
(such as system maintenance, consutruction and other non-standard activities) or to unaccounted 
losses (such as linkage and reporting errors.  Please see Appendix K for the Disaggregated 
Average Water Use Amounts by water system. 

5.1.4 Peak Day Water  Use by Month 
 
As required by 9 VAC 25-780-80B.5, the plan includes the peak day water use by month for 
each community water system within the planning area.  Information for peak water use by 
month was limited from the public records and returned surveys.   
 
Variations can be expected with the changes of the year or season.  Due to the seasonal 
variations, an industry accepted multiplier was used to obtain the peak day use by month.  The 
following monthly multipliers (Table 14) can be used with the peak use calculated in Appendix J 
to obtain individual peak day water use by month. 
 
Table 14. Multipliers for Peak Day Use by Month 

Month Multiplier 
January 0.8 

February 0.8 
March 1 
April 1 
May 1 
June 1.2 
July 1.2 

August 1.2 
September 1 

October 1 
November 1 
December 0.8 
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5.1.5 Community Systems Using Stream Intakes 
 
To the extent that information is available pursuant to 9 VAC 25-780-60 and other sources, for 
each community water system included in the water plan using stream intakes, the plan shall 
include a qualitative description of existing in-stream beneficial uses within the planning area or 
outside the planning area that may be affected by the point of stream withdrawal.  As stated 
previously, there are no community systems using stream intakes in the Planning Region. 
 

5.2 Self-Supplied Users within Community System Service Areas (9 VAC 780-80B.6:8) 
 
The following sub-sections discuss the self-supplied users within the service areas of the 
community systems throughout the Planning Region.  The following sub-sections address the 
information required in 9 VAC 25-780-80B.6 through .8.  

5.2.1 Large Non-Agr icultural Self-Supplied Users 
 
The WSP is required to document the amount of water being used by large non-agricultural self-
supplied users within the service area of a community system.  From public records and the 
returned surveys it does not appear that any large non-agricultural self-supplied users are located 
within the service area of a community system.  However, it is important to note that, in most 
cases, accurate drawings of service areas were not available.  We attempted to plot the location 
of self-supplied users in relation to community systems in order to determine where there were 
users with the potential to overlap community water system boundaries.  Two large non-
agricultural self-supplied users are located within the West Point community water system 
service area.  Smurfit-Stone Corporation and West Point Veneer, LLC receive potable water 
from the West Point system.  For both users, industrial process water is supplied from separate 
groundwater sources, which is shown in Table 15. 
 
Table 15. Large Non-Agricultural Self-Supplied Users within Service Areas by County 

Planning Region 
County 

Permitted Capacity  
(MGD) 

Reported Quantities 
(MGD) 

Essex N/A 0 
King and Queen N/A 0 

King William 24.78 18.008 
Mathews N/A 0 

Middlesex N/A 0 
Total Planning Region 24.78 18.008 

 

5.2.2 Large Agr icultural Self-supplied Users 
 
Per 9 VAC 25-780-80B.6, the WSP is required to document the amount of water being used by 
large non-agricultural self-supplied users within the service area of a community system.  From 
public records and the returned surveys it does not appear that any large non-agricultural self-
supplied users exists within the service area of a community system. 
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5.2.3 Small Self-Supplied Users 
 
Most community systems present in the Planning Region are privately operated systems that 
serve specific areas such as residential subdivisions, institutions, or other developments.  
However, the larger municipal systems commonly serve additional uses such as gas station and 
churches. 
 
We plotted information from small self-supplied users, and found several cases where the small 
users are located within Town boundaries or proximate to community systems.  However, the 
limited extent of the community systems suggests that small self-supplied users are adjacent to, 
but not within the service areas of the community systems. 

5.3 Non-Agricultural Self-Supplied Users Greater  Than 300,000 Gallons/Month Outside 
Service Area 

 
A water plan shall include an estimate of the water used on an average annual basis by self-
supplied non-agricultural users of more than 300,000 gallons per month of surface and 
groundwater outside the service areas of community water systems.  Three large non-agricultural 
self-supplied users outside of community system service areas were identified (Table 16). 
 
Table 16. Large Non-Agricultural Self-Supplied Users outside Service Areas by County 

Planning Region 
County 

Permitted Capacity  
(MGD) 

Reported Quantities 
(MGD) 

Essex N/A 0 
King and Queen N/A 0 

King William 0.06 0.022 
Mathews N/A 0 

Middlesex N/A 0.44 
Total Planning Region 0.06 0.0660 

 
A complete list of the large self-supplied users (non-agricultural), including water use has been 
provided in Appendix E.  The information provided is consistent with the requirements of 9 
VAC 25-780-80. 

5.4 Agricultural Self-Supplied Users Greater  Than 300,000 Gallons/Month Outside 
Service Area (9 VAC 25-780-80.D) 

 
A water plan shall include an estimate of the amount of water used on an average annual basis by 
self-supplied agricultural users of more than 300,000 gallons per month of surface and 
groundwater outside the service areas of community water systems. 
 
5.4.1 Annual Water Use 
 
The following table identifies the agricultural users by county, which has been segregated into 
surface water use and ground water use. 
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Table 17. Water Use by Source Type for Agricultural Users in each County 
Planning Region 

County 
Surface Water Use  

(MGD) 
Groundwater Use 

(MGD) 
Essex 0.428 0.011 

King and Queen 0.603 No 2006 Usage Reported 
King William 0.972 0.012 

Mathews No 2006 Usage Reported No 2006 Usage Reported 
Middlesex 0.053 No 2006 Usage Reported 

Total Planning Region 2.056 0.023 
 
The information provided in Table 17 shows the agricultural use throughout the Planning Region 
is fairly consistent when comparing the counties.  Overall, the total water use is relatively small 
in comparison to the community systems and industrial users. 
 
A complete list of the large self-supplied users (agricultural), including water use has been 
provided in Appendix G.  The information provided is consistent with the requirements of 9 
VAC 25-780-80. 

5.5 Self-Supplied Users Withdrawing Less Than 300,000 Gallons/Month 
 
A water plan shall include an estimate of the number of self-supplied users of less than 300,000 
gallons per month of groundwater and an estimate of the total amount of water used by them on 
an annual average basis outside the service areas of community water systems. 

5.5.1 Self-supplied Users – Pr ivate Residences 
 
As stated previously, the estimated 2006 population in the Planning Region is 52,760.  Currently, 
VDH has approved community water systems that could serve up to 12,452 residents.  For this 
report, we made an assumption that the number of residents actually served is only about 90 
percent of the permitted amount.  We therefore estimated that approximately 11,200 residents are 
supplied by community systems.  This leaves approximately 41,560 residents (78% of the total 
population) to obtain water from other sources.  This plan assumes that the residents not served 
by community water systems obtain water from private individual wells.  Using per capita use 
values reported by the USGS in 1995, the average Planning Region resident uses 76 gallons of 
water a day.  On average, residents in the Planning Region use 3.1 MGD of water that is 
obtained from private wells. 

5.5.2 Self-supplied Users – Businesses 
 
The records obtained from VDH indicated that there are 95 business or other organizations in the 
Planning Region that are listed as non-community or non-transient non-community water 
suppliers, and which withdraw less than 300,000 gallons per month of groundwater.  These 
systems currently use water in providing services to over 16,000 customers throughout the 
course of a year.  Due to the seasonal variation in water use for these particular systems, an 
accurate estimation of water source requires additional information.  However, for developing a 
water use estimate, this report assumes that the 16,000 customers served at these businesses will 
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use approximately 20 gallons/day.  This report recommends that this estimate be refined as 
discussed in the “data gaps” section of this report. 
 
Using the assumed value of 20 gallons/day, small self-supplied users in the Planning Region, on 
average, use 0.32 MGD of water. 
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6.0 DISCUSSION OF EXISTING WATER SOURCE AND USE 
INFORMATION (9 VAC 25-780-70 & 80) 

 
The information compiled in this report has been compiled to meet the requirements of the Water 
Supply Plan Regulation 9 VAC 25-780-70 and 9 VAC 25-780-80.  The information includes 
existing water source and use for community systems, large self-supplied users, and private 
residences/businesses. A brief summary of the conclusions and observations during the data 
compilation has been provided in Tables 18 and 19 below.   

6.1 Existing Water  Sources and Uses 
 
Table 18. Summary of Existing Sources for the Planning Region           

Water  
Source 

Groundwater Surface Water 

Total 
Number  

of Systems 

Total  
Population 

Estimated 
Withdrawal 

Total 
Number  

of Systems 

Total  
Population 

Permitted 
Capacity or 
Estimated 

Withdrawal 

Community 
Systems 48 

11,200 
(90% of VDH 

Est) 
1.529 N/A N/A N/A 

Large Self-
Supplied 
Non-
Agricultural 
Users 

21 N/A 18.074 0 N/A 0 

Large Self-
Supplied 
Agricultural 
Users 

52 N/A 
2.056 MGD 
Estimated 

Withdrawal 
10 N/A 

0.023 MGD 
Estimated 

Withdrawal 

Private 
Residences N/A 41,560 3.1  N/A N/A N/A 

Private 
Businesses 
and other 
small 
systems 

95 16,469* Unknown N/A N/A N/A 

Note:  
* - This estimate was obtained from VDH records, and not considered to be part of the population estimate.  This 
figure represents the potential population equivalent that the businesses and institutions may serve during their 
respective operations.   
 
 
Table 19. Summary of Existing Water Uses by Source for the Planning Region 

Water Source Water Use 
Community Water System 1.529 

Large Self-Supplied Users - Non-agricultural 18.074 
Large Self-Supplied Users - Agricultural  2.079 

Small Self-Supplied Users - Private Residents 3.1 
Small Self-Supplied Users - Businesses 0.32 

Total Planning Region 25.102 
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The existing water source and use information that has been presented in the previous sections 
will be used to develop water demand estimates and the analysis of needs presented in 
subsequent sections of the Water Supply Plan.  This information will help address future needs 
and help determine if other alternatives should be evaluated.  As stated previously, a statement of 
future needs, and alternatives to address those needs is the ultimate aim of the WSP.   

6.2 Data Gaps 
 
As stated previously, the development of this water supply plan utilized public records such as 
VDH and DEQ databases, as well as a regulation specific survey, which was mailed out to all the 
water users.  While the information obtained from these sources is critical to the development of 
the plan, there are areas of “data gaps,”  Data gaps being defined as information that was missing 
from the requirements under the Water Supply Planning regulations.  It is important to 
understand which sources of information have already been reviewed so that continued efforts 
can expand and refine how the data is obtained and processed.  A discussion of the primary 
sections of the water supply planning regulations, and the existing data gaps is provided below. 

6.2.1 Existing Sources 
 
The existing source information that was available in both public records and the survey was 
practically complete with limited amounts of data missing.  Because only limited amounts of 
data is currently missing for existing sources, future data gathering efforts should focus on those 
specific systems, which are missing data.  Direct contact with system operators is considered to 
be the most efficient method for filling this data gap. 
 
One piece of information that was missing from most community water systems was their 
respective service area.  Future data gathering efforts should seek to obtain this information 
through updated service records, approved design plans, or other similar pieces of information. 

6.2.2 Existing Uses 
 
The existing source information that was available in both public records and the survey was 
substantially incomplete with limited amounts of data provided.  Much of the water use estimates 
used in this water supply plan were calculated using peak factors and assumed water use rates.  
In cases where systems did not return their surveys, their water use estimates had to be calculated 
using their permitted number of connections or permitted population served.  This results in 
water use estimates that are presumably higher than actual water use because it is unlikely the 
systems are currently serving their maximum number of allowable connections.  A list of the 
surveys that had been returned by the respective water user is included in Appendix O.  
 
For this reason, future data gathering efforts should focus on those specific systems, which did 
not return their surveys.  Efforts should be made to obtain accurate water use estimates through 
meter readings that are recorded at an appropriate time interval.  The regulations require daily, 
monthly, and annual use estimates, and meter reading should reflect these requirements. 
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Most of the surveys returned did not provide complete information regarding disaggregated 
water use amounts.  In those cases, the Plan had to evaluate whether the community system was 
a municipal or private system.  While this information provided reasonable disaggregate 
estimates, more detailed information could be obtained in the future.  The community systems 
and localities could evaluate the number of connections, and perform an internal survey of the 
system users. 

6.2.3 Surveys 
 
During the data collection phase of this WSP, approximately 34 percent of the surveys were 
returned.  The WSP is designed to be a living document and planning tool that will benefit from 
a 5-year review cycle.  Efforts to obtain the missing information from state agency databases and 
absent survey will continue during the 5-year review cycle by the appropriate personnel as 
determined by the local jurisdictions.  In addition, this WSP will be updated as needed in 
response to any major or notable changes in water supply sources that occur in the Planning 
Region. 

6.3 Continued Research 
 
During the data collection process, it became apparent that the majority of the Planning Region is 
relying on groundwater as its ultimate source of water.  With the exception of one country club 
and limited agricultural ponds, the water used for community systems and industrial uses is 
obtained from groundwater withdrawals.  Furthermore, the groundwater being utilized by 
community systems and large self-supplied users is withdrawn from the artesian systems 
discussed in previous sections.  Additional information on the character of the Planning Region’s 
groundwater should be developed during the resource characterization phase of the planning 
effort. 
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7.0 EXISTING WATER RESOURCE INFORMATION (9 VAC 25-780-90) 
 
Water Supply Planning Regulation 9 VAC 25-780-90 requires that the Plan include a description 
of existing resource conditions with the Planning Region.  Existing resource conditions include: 
geologic conditions; hydrologic conditions; meteorological conditions; state or federal threatened 
or endangered species or habitats of concern; anadromous, trout and other significant fisheries; 
river segments that have recreational significance including state scenic river status; sites of 
historic or archaeological significance; unusual geologic formations or special soil types; 
wetlands; riparian buffers and conservation easements; land use and land coverage including 
items such as percentage of impervious cover within a watershed and areas where new 
development may impact water quality of the source; the presence of impaired streams and the 
type of impairment; the location of point source discharges; and potential threats to the existing 
water quantity and quality, other than those already listed. 

7.1 Descr iption of Existing Geologic, Hydrologic, and Meteorological conditions 

7.1.1 Existing Geologic Condition 
 
There are five geologic provinces across the state of Virginia:  the Appalachian Plateau province, 
the Valley and Ridge province, the Blue Ridge province, the Piedmont province, and the Coastal 
Plain province.  The Planning Region is located in the Coastal Plain geological province that 
extends from the Fall Line, or limit of tidal influence, to sea level.  The Fall Line is the area 
where the larger streams from the Piedmont province create rapids when coming in contact with 
the crystalline rocks or resistant igneous and metamorphic rocks. 
 
Within the Coastal Plain province there are three sub provinces and the Planning Region 
encompasses two of those:  the Coastal Upland sub province and the Coastal Lowland sub 
province.  The coastal upland sub province is broad upland with low slopes and gentle drainage 
divides, and steep slopes develop where dissected by stream erosion with elevations from sixty 
to two hundred and fifty feet above sea level.  The coastal lowland sub province is a flat, low-
relief region along major rivers and near the Chesapeake Bay with elevations from zero to sixty 
feet above sea-level.  The Coastal Plain has the large tidal rivers: the Potomac, Rappahannock, 
York, and James flow southeastward across the Coastal Plain to the Chesapeake Bay which then 
empties into the Atlantic Ocean.  The Planning Region contains the tidal Rappahannock and 
York rivers. 
 
The Coastal Plain Province is composed almost entirely of unconsolidated fluvio-marine 
sediments that are predominantly sandy in original texture.  The significant deposits of finer silts 
and clays are found interbedded in the sediments along with occasional marl (shell/lime) and 
peat deposits. 
 
The topography of the Coastal Plain is a terraced landscape that stair-steps down to the coast and 
to the major rivers.  This landscape was formed over the last few million years as the sea level 
rose and fell in response to the repeated melting and growing of large continental glaciers, as the 
Coastal Plain slowly uplifted.  The Coastal Plain is underlain by a thick wedge of sediments that 
increases in thickness from a featheredge near the Fall Zone to more than 4,000 meters under the 
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continental shelf.  These sediments rest on an eroded surface of Precambrian to early Mesozoic 
rock.  Two-thirds of this wedge is comprised of late Jurassic and Cretaceous clay, sand, and 
gravel; they were stripped from the Appalachian mountains, carried eastward by rivers and 
deposited in deltas in the newly formed Atlantic Ocean basin.  A sequence of thin, fossiliferous 
marine sands of Tertiary age overlies the older strata.  They were deposited in warm, shallow 
seas during repeated marine transgressions across the Coastal Plain.  This pattern of deposition 
was interrupted about 35 million years ago by a large meteorite that plummeted into a shallow 
sea, and created a crater more than 90 km in diameter, termed the Chesapeake Bay Impact 
Structure or Crater.  The Crater has since been buried under about 1.2 km of younger sediment 
(please see “Unusual Geologic Formations” Section for more details). 

7.1.2 Existing Hydrologic Condition 
 
The Coastal Plain Geologic Province stores more water than any other geologic province in 
Virginia.  Most of the Planning Region is made up of Miocene Rock deposits, while some has 
Pleistocene Rock deposits.  Pleistocene rock deposits are made of coarser beds that supply 
groundwater to springs and shallow wells.  Miocene rock provides ground water to springs and 
shallow wells, and artesian water to some wells. 
 
In the Atlantic Coastal Plain province, base flow and subsurface seepage of groundwater 
contribute more than surface runoff to surface water bodies.  In some areas of the Coastal Plain, 
groundwater discharge may account for as much as 80% of total annual contributions to surface 
water due to the permeable soils and shallow groundwater that are characteristic of this 
physiographic province.  Groundwater in the coastal plain typically moves in a downwardly 
arcing path from uplands toward discharge points at a rate of several inches to as much as 2 feet 
per day. 
 
The region depends entirely on groundwater to provide its domestic and industrial water 
supplies, except for Gloucester County.  There is an abundance of surface water in the region 
that is depended upon to support many occupations and land uses, but it is not a source of 
drinking water at this time. 
 
The Planning Region contains three primary watersheds, the Rappahannock River, the York 
River, the Piankatank/Dragon Run, and the Mobjack Bay small coastal drainage.  Only the 
Mobjack Bay drainage basin is contained entirely within the Planning Region.  Currently none of 
these water bodies are used by the Region as drinking water sources.  The Planning Region can 
be further divided into twelve sub-watersheds:  Mattaponi Lower, Mattaponi Middle, Mobjack 
Bay Drainage, Pamunkey Lower, Pamunkey Upper, Piankatank, Rappahannock Lower, 
Rappahannock Lower Middle, Rappahannock Middle, Rappahannock Outlet, York Lower Tidal 
and York Upper Tidal. 
 
For the purposes of understanding and categorizing the large quantity of surface water on the 
Planning Region, the USDA Soil Conservation Service has grouped the Region into 21 
hydrologic units.  Hydrologic units are based on common drainage areas, but are smaller 
management units than the sub-watersheds described above.   



Regional Water Supply Plan 
Counties: Essex, King and Queen, King William, Mathews, and Middlesex 

Towns: Tappahannock, Urbanna, and West Point 
 

 

July 2011 Page 42 

7.1.3 Existing Meteorological Conditions 
 
The main source of water consumed by humans in the Planning Region is groundwater, and 
groundwater relies on precipitation to recharge the system.  There are four climate gaging 
stations in the Planning Region, according to the Southeast Regional Climate Center, The 
Planning Region receives 40-47 inches of rainfall per year.  In most localities, rainfall is 
adequate for the recharge of aquifers and maintenance of groundwater levels.  However, locally 
heavy pumping has formed cones of depression and caused the water table to drop in 
surrounding areas.  This water table drop is indicative of over pumping and may threaten water 
availability despite local rainfall rates. 
 
While normal precipitation patterns in Virginia typically provide sufficient, but not excessive 
precipitation to meet water supply demands, the State is also subject to flooding from intense 
storm events, and periods of drought. The USGS provides a framework for understanding the 
patterns of drought in the area. The USGS defines meteorological drought as an interval of time, 
generally of the order of months or years, during which the actual moisture supply at a given 
place cumulatively falls short of climatically appropriate moisture supply.  Hydrologic drought 
typically refers to periods of below-normal streamflow and/or depleted reservoir storage, and 
water-supply drought refers to periods when water demand exceeds water availability. 

7.2 Descr iption of Existing Environmental Conditions 

7.2.1 Threatened/Endangered Species and Habitats of Concern 
 
The Endangered Species Act (ESA) of 1973 (7 USC 136; 16 USC 1535 et seq.) provides a 
program for the conservation of threatened and endangered plants and animals and the habitats in 
which they are found.  The Fish and Wildlife Service in the U.S. Department of the Interior and 
the NOAA Fisheries Service in the U.S. Department of Commerce share responsibility for 
administration of the Endangered Species Act.  The U.S. Fish and Wildlife Service of the 
Department of the Interior maintains the list of 632 endangered species (326 are plants) and 190 
threatened species (78 are plants).  
 
Species include birds, insects, fish, reptiles, mammals, crustaceans, flowers, grasses, and trees.  
The law prohibits any action, administrative or real, that results in a "taking" of a listed species, 
or adversely affects habitat.  
 
The presence of listed threatened or endangered species within a project’s area of influence, or 
species that have been identified as rare or potential candidates for listing under the ESA, must 
be considered in planning for future water supply needs.  The law requires all federal agencies to 
consider the impacts of their actions on listed or candidate species, and to avoid actions that 
would lead to the loss of important habitat.  Typically, a permit is required from the U.S. Corps 
of Engineers for the construction of a new water intake on most rivers and streams.   
 
In addition to the ESA, Virginia law protecting rare, threatened, and endangered species may 
affect the ability to develop water supply resources.  A Virginia Water Protection Permit (WPP) 
is required for withdrawals from surface waters. In evaluating the WPP application, the Virginia 
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Department of Environmental Quality may consult with Virginia agencies responsible for the 
protection of listed species in the Commonwealth. The Virginia Department of Game and Inland 
Fisheries (DGIF), Virginia Department of Agriculture and Consumer Services (VDACS), and 
the Virginia Department of Conservation and Recreation (Division of Natural Heritage) DCR-
DNH) all play a part in evaluating the affect of WPP actions. DGIF has been assigned 
responsibility for protection of animal species in Virginia, while VDACS oversees the protection 
of listed plants and insects. Both VDACS and DGIF work closely with DCR-DNH to maintain 
an inventory of known occurrences of species of concern throughout the Commonwealth. 
 
A documented occurrence of a rare, threatened or endangered at a proposed project location 
rarely prevents the approval of a proposed project, but may require project redesign, limitations, 
or mitigation actions. Typically, the most immediate impact that the presence of rare, threatened, 
or endangered species and/or suitable habitat will have on the development of water supplies is 
to limit the amount of withdrawal that may be permitted. The limitation is typically imposed in 
order to ensure that sufficient water flow is available to maintain the habitat required by the 
species of concern. Other requirements may include design criteria for intakes to reduce the 
capture of organisms, their young, or eggs within the water treatment system.  As well, 
restrictions on the time of year that construction may occur may be imposed in order to prevent 
disruption of breeding for both aquatic and terrestrial species in the project vicinity.  An 
inventory of known occurrences of rare, threatened, and endangered species is maintained by 
DCR-DNH.  
 
There are threatened and endangered species in the Planning Region (please see Appendix L), 
according to the Virginia Department of Conservation and Recreation, and they include the bird 
species of Bachman’s Sparrow, Peregrine Falcon and Bald Eagle.  There are two species of 
mussels listed: Green Floater and Dwarf Wedgemussel.  The Northeastern Beach Tiger Beetle is 
one species of Coleoptera (beetle) and is listed as threatened in the Lower Rappahannock 
Watershed.  The Amphibian species Mabee’s Salamander is listed as threatened in the York 
Watershed.  The species Sensitive Joint-vetch and New Jersey Rush are two vascular plants that 
are both listed as threatened in the Planning Region. 
 
One important habitat area in the Planning Region that is of concern is the Dragon Run 
Watershed or Dragon Run Swamp.  This area is a concern because of how well preserved it is, 
and the localities that call it home want to ensure its protection.  The Dragon Run Watershed 
encompasses about 140 miles of rural landscape stretching across the counties of Essex, King 
and Queen, Middlesex and Gloucester.  It is mostly undeveloped with forests, farms, and 
wetlands.  The stream that winds its way 40 miles through the tidal and non-tidal wetlands of the 
Dragon Run is spring-fed and made up of fresh and brackish water, eventually emptying into the 
Piankatank River and the Chesapeake Bay. 
 
The Dragon Run watershed supports many unique resources.  It is largely intact, with more than 
80% forest and wetlands, 18% agricultural and 1% commercial and residential.  Natural heritage 
resources in the Dragon Run include five rare natural communities, seven rare animals, and 
seven rare plants. In addition, the Dragon Run supports a diversity of freshwater and estuarine 
fishes, aquatic macroinvertebrates (primarily insects), freshwater bivalves (primarily mussels), 
amphibians, and reptiles.  At least forty-five fish species and sixty-five macroinvertebrate species 
have been collected in the Dragon Run.  The watershed also harbors a number of rookeries for 
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colonial water birds, such as egrets and herons. These resources are all associated with the 
extensive tidal and non-tidal freshwater wetlands in the watershed.  Meanwhile, the watershed 
contains limited examples of non-native species, again emphasizing an intact natural system. 

7.2.2 Anadromous Fish, Trout, and other  Significant Fisher ies 
 
In 1976, Congress passed the Magnuson Fishery Conservation and Management Act (Magnuson 
Act), which established a management system to more effectively use the marine fishery 
resources of the United States.  As amended in 1986, the Magnuson Act required regional fishery 
management councils to evaluate the effects of habitat loss or degradation on their fishery stocks 
and take actions to mitigate such damage. 
 
Anadromous fish, trout, and other significant fisheries are present in the waterways of the 
Planning Region.  There are four major rivers in which these fish can be found:  the Dragon Run 
Swamp and Piankatank, the Mattaponi, the Pamunkey and the Tidal portion of the 
Rappahannock.  
 
The Dragon Run Swamp and Piankatank River are home to number of fish species.  Freshwater 
game fish including Redbreast Sunfish,  Largemouth Bass, Warmouth Sunfish, White Catfish, 
Yellow Perch, White Perch and Bowfin can be found there as well as migratory fish species like 
Striped Bass, River Herring and Shad.  On the Dragon, in areas of bridge crossings, deep 
channels can be found that provide good pool habitats for Chain Pickerel and other species.  
Below the Dragon run, the Piankatank becomes a transition zone with the upper reaches being 
home to freshwater Blue,  Channel and White Catfish, Sunfish, Largemouth Bass and Chain 
Pickerel.  Lower reaches support saltwater fish primarily including Croaker, Spotted Trout, Spot, 
Flounder and other species of fish that are typical in the Chesapeake Bay. 
 
In the Mattaponi River, Black Crappie, Catfish (Blue Catfish, Channel Catfish and White 
Catfish), Largemouth Bass, Redbreast Sunfish and Yellow Perch can be found.  The Mattaponi 
also provides excellent habitats for spawning and nursery for some species of the Anadromous 
migratory fish such as River Herring (Blueback and Alewife), American Shad, Hickory Shad, 
and Striped Bass.   
 
The Pamunkey River is home to Yellow Perch, three species of Black Bass (Largemouth, 
Smallmouth and Spotted), Striped Bass, Redbreast Sunfish, Channel and Blue Catfish, Black 
Crappie, and spring runs of the Anadromous Shad and River Herring.  This river also provides 
nursery and spawning habitat for the Anadromous fish species of Striped Bass, Alewife and 
Blueback Herring and American and Hickory Shad. 
 
The tidal portion of the Rappahannock River, below the fall line at Fredericksburg, is home to 
Anadromous fish such as the Hickory and American Shad, Alewife and Blueback River Herring, 
and Striped Bass as well as the freshwater species of Blue Catfish and Largemouth Bass.  Yellow 
Perch, Channel Catfish, Blue Catfish and Largemouth Bass can also be found in this section of 
the Rappahannock.  During summer months, especially during years of drought when the river 
has high salinity levels, the saltwater fish species of croaker and spot can reach up to the Town 
of Tappahannock. 
 



Regional Water Supply Plan 
Counties: Essex, King and Queen, King William, Mathews, and Middlesex 

Towns: Tappahannock, Urbanna, and West Point 
 

 

July 2011 Page 45 

 
Anadromous fish live in saltwater but return to freshwater to spawn.  Anadromous fish in the 
Middle Peninsula Region’s waterways include American Shad, Blueback Herring, AleWife, 
Hickory Shad, and Striped Bass.   
 
After spawning, the surviving adults of the American Shad species return to the ocean, and the 
newly hatched young remain in freshwater until the fall of the year when they move downstream 
to brackish estuaries where they remain for a year or more before moving out to the ocean. 
 
The Blueback Herring and the Alewife or River Herring can be found in the Mattaponi and 
Pamunkey Rivers, as stated earlier in this section, and most of the smaller tidal tributary streams 
and creeks.  They live in saltwater and brackish marine areas as adults and return to freshwater to 
spawn.  Both fish can spend their entire life in freshwater. 
 
The Hickory Shad can be found in the Rappahannock, Mattaponi, and Pamunkey Rivers as stated 
above.  In the Rappahannock they are primary found around the fall line area near 
Fredericksburg.  Adults live in coastal ocean waters until mature then go to freshwater to spawn.  
Those adults that do survive mating return to the ocean, while the young remain in fresh and 
brackish water for a short time before they move out into the ocean.  
 
Striped Bass, or Rockfish, can be found in all tidal rivers.  The adults live in saltwater most of 
the time and make spring spawning runs to freshwater tidal rivers.  These fish can be found 
inland as well. 
 
There is one fish hatchery located in the planning area:  The King and Queen Hatchery (King 
and Queen County), near Stevensville, hatches and rears walleye, channel catfish, American 
shad, redear, and bluegill.  Striped bass hatched at this facility are from fish captured from the 
Pamunkey and Mattaponi Rivers, and they are used to stock lakes in the Chesapeake drainage 
area.  American shad captured from the Pamunkey and Rappahannock Rivers are used to 
produce fish for the restoration of James and Rappahannock River populations.  Scheduled group 
visits are welcomed with primary production activities in April, May, and June. 
 
As with rare threatened or endangered species, the presence of anadromous fish habitat at a 
proposed project location would not be expected to prevent the approval of a proposed project, 
but could require project redesign, limitations, or mitigation actions.  Typically, the most 
immediate impact is to limit the amount of withdrawal and to require enhanced design criteria 
for intake to reduce the capture of organisms, their young, or eggs within the water treatment 
system.  As well, restrictions on the time of year that construction within waterways may occur 
may be imposed in order to prevent disruption of breeding. 

7.2.3 Scenic River  Status 
 
The Virginia Scenic Rivers Act of 1970 authorized the designation of scenic rivers in the 
Commonwealth.  The Scenic Rivers Program was established to identify, designate and help 
protect rivers and streams that possess outstanding scenic, recreational, historic, and natural 
characteristics of statewide significance.  A focus of the program is to enhance the conservation 
and wise use of scenic rivers to ensure their protection for future generations.  The first river was 
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designated as scenic in 1975, and from that time until through the year 2007, 22 rivers totaling 
more than 505 miles of river have been recognized.   
 
The Virginia Scenic Rivers system includes both tidal and non-tidal rivers from the coastal 
region of the state to the mountains.  Rivers that are designated have significant historic 
background, natural resources, and recreational opportunities. 
 
To become a scenic river the Virginia General Assembly and the governor must approve each 
addition to the system, or collection, of scenic rivers.  The director of the Department of 
Conservation and Recreation (DCR), given the power by the Code of Virginia §10.1-401, 
identifies the rivers or river segments to be considered for designation by the Virginia General 
Assembly.  Before that, the process gets initiated with a request from a localities’ governing 
board to DCR for a study of the proposed scenic river segment.  After the locality has requested 
that DCR conduct a study, some local representatives then conduct that study along with DCR to 
determine the eligibility of the river segment based on the following scenic river attributes:  
stream corridor vegetation, streambed and streamflow modifications, human development of 
visual corridor, historic features, landscape, quality of history, rare/threatened or endangered 
species, water quality, parallel roads, river crossings, and other special features affecting 
aesthetics.  Once the study has been completed, a report is written by DCR on the findings and 
determines if the river studied qualifies.  If it does, then the local governing board must pass a 
resolution that endorses designating the qualifying river segment after the study has been 
completed.  Once the local resolution gets passed, the bill must then have a legislative sponsor to 
submit it to the General Assembly.  If the General Assembly does accept it, the governor can 
then sign the bill that designates the river as a Virginia Scenic River.  The Virginia Department 
of Transportation then works with the locality to post scenic river signage and manage the river 
resources with the Virginia Scenic Rivers Boards. 
 
Acquiring scenic river designation includes some of the following benefits:  it provides a 
framework for appointment of a local Scenic River Advisory Committee if so desired, it provides 
eligibility for land use tax considerations if they are locally adopted, the scenic river status 
provides the potential for additional economic benefits to the adjacent community, it requires 
Federal Energy Regulation Commission reviews of hydropower or related project proposals to 
include multiple river values for affected rivers, it encourages closer review of projects and 
proposals by state agencies and localities, and it requires the General Assembly to authorize 
dams.    
 
There are five rivers in the Middle Peninsula Region that have either qualified for scenic river 
status, or have been determined worthy of the status.  The Rappahannock River flows from its 
origin at Chester Gap in Fauquier County approximately 184 miles to the Chesapeake Bay.  The 
first 62 miles, from the headwaters to Mayfield Bridge at Fredericksburg, are designated State 
Scenic River.  The portion of the Rappahannock River that is in the Planning Region has 
segments that are designated worthy of scenic river status.  During Colonial days, the 
Rappahannock was a major shipping artery for transporting tobacco, salted fish, iron ore, and 
grains.  The watershed supports a variety of land uses; largely agricultural in the upper 
watershed, with manufacturing, light industrial, and retail applications throughout. 
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The Piankatank River/Dragon Run qualifies for scenic river designation, and begins as a non-
tidal blackwater stream encompassed by huge areas of flooded forestland, cypress swamps, and 
freshwater marshes with little access available.  The best time to float the Dragon is during the 
spring when water levels are high and aquatic vegetation growth has not completely blocked 
passage.   
 
The Pamunkey River is formed from the confluence of the North Anna River and South Anna 
River and from the Route 360 crossing downstream to Putney’s Mill it is a fairly constricted tidal 
river with forested swamps adjacent to the main channel.  Below Putney’s Mill the river begins 
to take on more of a tidal estuary quality with broad tidal marshes replacing the forested swamps 
adjacent to a channel that quickly increases in width as it moves downstream.  The Pamunkey 
River has sections that are worthy of scenic river designation, and segments that qualify for 
scenic river designation. 
 
The Mattaponi River begins as a non-tidal stream draining much of Caroline County, this river 
serves as the border between King and Queen and King William counties with little development 
or industry along it.  The upper part has limited public access, but as it moves downstream it 
changes into a large tidal river outlined by lots of marsh.  This river also has segments that have 
been deemed worthy of scenic river status and segments that qualify for state scenic river status. 
 
The York River is formed from the Mattaponi and Pamunkey Rivers coming together just below 
the Town of West Point.  The York is now worthy of scenic river designation and a study is 
needed to determine if segments of the river qualify for scenic river status. 
 
Many of the traversable creeks in the Planning Region are used for recreational purposes such as 
kayaking, canoeing, etc.  Please see the “Scenic River Status in the Middle Peninsula Region” 
map for the locations and status of rivers in the Middle Peninsula Planning Region.  

7.2.4 Histor ic Sites 
 
The Virginia Landmarks Register and the Natural Register of Historic Places are programs of 
Statewide and National focus, respectively that seek to identify and preserve important cultural, 
architectural and archaeological sites. The National Register of Historic Places, established in 
1966 and managed by the National Park Service, U.S. Department of the Interior, is the official 
list of structures, sites, objects, and districts that embody the historical and cultural foundations 
of the nation. More than 60,000 historic resources of all kinds are listed, including more than 
2,000 properties in Virginia.  The Virginia Landmarks Register, also established in 1966 and 
managed by the Virginia Department of Historic Resources, is the state’s official list of 
properties important to Virginia’s history. The same criteria are used to evaluate resources for 
inclusion in both the National and Virginia Landmarks Registers. Registration recognizes the 
historic value of a property and encourages present and future owners to continue to exercise 
good stewardship. Owners of registered properties may donate historic preservation easements 
(which can reduce real estate taxes), qualify for the state and federal historic rehabilitation tax 
credits, receive technical assistance from department staff for maintenance and rehabilitation 
projects,  and purchase plaques that mark the property’s significance. Property owners who 
donate historic preservation easements, participate in the federal or state tax credit programs, or 
accept a federal or state rehabilitation grant must abide by certain restrictions on alterations or 
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demolitions associated with those programs. In addition, property owners in locally designated 
historic districts are required to comply with applicable local ordinances. 
 
All of the counties in the Planning Region have sites that have been recognized in the Natural 
Register of Historic places, except Mathews.  Please see Appendix M for the list of recognized 
historic places in the Middle Peninsula.  Mathews County has many sites of historical 
significance, but none that are listed as of yet in the National Register of Historic Places.  None 
are known to have existing environmental conditions that pertain to or may affect in-stream flow, 
in-stream uses, and sources that provide the current water supply for the region. 

7.2.5 Unusual Geologic Formation 
 
The Chesapeake Bay Impact Crater is the largest in the United States, but was not recognized 
until the early 1990’s.  The crater is centered under the Chesapeake Bay approximately 5 miles 
west of the town of Cape Charles on the Eastern Shore.  It includes an inner basin surrounded by 
a ring of raised basement rock, encircled with a flat-floored terrace zone and bounded along the 
outer rim by a zone of concentric faulting.  The crater is cut into about 2000 feet of Early 
Cretaceous to late Eocene sedimentary material and at least 3000 feet of the underlying 
granodioritic basement rocks.  Much of the crater is filled with a chaotic sedimentary deposit 
known as the Exmore breccias.  The Exmore breccias contains angular clasts of older 
sedimentary material, and granitic to metamorphic basement rocks in a sandy matrix.  At the 
time of impact, a shallow sea covered the Virginia Coastal Plain and the coastline lay to the west 
near the present day Fall Zone.  Since the formation of the crater, younger marine and nonmarine 
sediments deposited on the Coastal Plain completely buried the structure.  Although geologists 
had long recognized anomalous features associated with Coastal Plain sediments in southeastern 
Virginia it was not until seismic surveying under the Chesapeake Bay and detailed examination 
of deep sedimentary cores that the crater was revealed.  Differential movement along the outer 
crater rim affected later sediment deposition.  Although hidden under the surface of the 
Chesapeake Bay, the impact crater is still affecting the region as briny groundwater associated 
with the crater is a problem for many deep water wells in eastern Virginia. 
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7.2.6 Wetlands 
 
The U.S. Fish and Wildlife Service (FWS) conduct the National Wetlands Inventory, a 
government program that is mapping wetlands across the country.  The following is their 
definition of a wetland: 
 
FWS definition: "Wetlands are lands transitional between terrestrial and aquatic systems where 
the water table is usually at or near the surface or the land is covered by shallow water. For 
purposes of this classification wetlands must have one or more of the following three attributes: 
(1) at least periodically the land supports predominantly hydrophytes; (2) the substrate is 
predominantly undrained hydric soil; and (3) the substrate is nonsoil and is saturated with water 
or covered by shallow water at some time during the growing season of each year."  Note:

 

 
hydrophytes are plants capable of growing in water or waterlogged soils/substrates; hydric soils 
are waterlogged soils that support plant growth; nonsoil is a nonvegetated substrate like a 
mudflat or rock outcrop.    

Wetlands can be divided into two basis groups:  tidal wetlands and nontidal wetlands.  Tidal 
wetlands occur along the coast where tidal flooding happens, and nontidal wetlands exist out of 
the reach of the tides.  The water in tidal wetlands comes from ocean-driven tides, so nontidal 
wetlands get water from river overflow, precipitation, and groundwater sources.   
 
Rocky shores, salt and brackish marshes, and nonvegetated mudflats that are exposed at low tide 
make up some of the tidal wetlands that can be found in the Planning Region.  Tidal wetlands are 
the most extensive in the southeastern U.S. where they have formed behind the barrier islands 
and along the coastal rivers.  “Estuarine wetlands” are tidal wetlands that occur in saline and 
brackish areas, or the estuary where salt water mixes with fresh water running off the land via 
rivers.   
 
Most of the wetlands that exist in the Planning Region are nontidal, occurring in the U.S. Coastal 
Zone in areas that are beyond the reach of the tides.  These wetlands include:  shrub wetlands 
that are characterized by the brushy growth of woody plants that do not get above 20 feet in 
height; aquatic beds that get formed by free-floating plants; the shallow water of ponds, rivers, 
and lakes; forested swamps or wooded wetlands that are dominated by various species of trees; 
and emergent wetlands that are covered by herbaceous plants like flowering herbs, sedges, and 
grasses.  “Palustrine wetlands” are what most nontidal wetlands are called according to the U.S. 
Fish and Wildlife Service’s wetland classification system. 
 
The bulk of the wetlands that can be found in the Planning Region are Palustrine Forested 
Wetland and are found covering every Middle Peninsula locality.  Palustrine Shrub Wetlands are 
found all over the Region as well, though in substantially lower amounts.  Almost all of the small 
compact sections of Palustrine Emergent Wetlands that exist in the Planning Region are in the 
lower portions of King William and King and Queen Counties along river banks, just upstream 
from where the Mattaponi and Pamunkey Rivers converge to form the York River.    
 
Please see Figure 10 to get a visual of the wetland coverage by type over the Middle Peninsula 
Region. 
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7.2.7 Protected Lands 
 
Riparian buffers are strips of vegetated land along streams, rivers and other surface water bodies 
that are permitted to remain in a naturally vegetated state. In Virginia, riparian buffers are 
generally forested. Benefits of preserving riparian buffers include the protection or improvement 
of water quality, and improvement of wildlife diversity.  Water quality protection stems from the 
ability of plants in the buffer zone to absorb excess nitrogen and phosphorous that may wash off 
of adjacent fields and lawns in stormwater.  Nutrient retention varies according to factors such as 
the buffer width, slope, soils, and plant species.  However, the Virginia Department of Forestry 
notes that a 100-foot, forested buffer can remove up to 80 percent of excess phosphorous and 89 
percent of excess nitrogen that washes off of adjacent agricultural land. In addition to the nutrient 
removal benefit, the roots of buffer vegetation can help to hold soil in place and reduce the 
velocity of stormwater runoff, thereby reducing the amount of silts and sediments that are 
introduced into adjacent streams. 
 
Virginia has two programs that result in the establishment of riparian buffers.  The Chesapeake 
Bay Preservation Act requires the maintenance of 100-foot buffers adjacent to rivers, streams, 
and wetlands as part of “Chesapeake Bay Resource Protection Areas” (RPAs).  RPAs are 
required in designated Tidewater communities.  Due to all of the localities in the Planning 
Region being in such close proximity to the Chesapeake Bay, they all have designated resource 
protection areas.  
 
The Virginia Department of Forestry (DOF) administers a program that encourages private 
landowners to maintain forested buffers throughout the Commonwealth. The 2000 Virginia 
General Assembly enacted the Riparian Buffer Tax Credit to provide a non-refundable tax credit 
to private individuals and companies whom forebear timber harvesting on land abutting a 
waterway for a designated period.  To qualify for the tax credit, forested buffers must be between 
35 and 300 feet wide, and be intact for 15 years. 
 
DOF maintains a record of lands benefiting from the tax credit for the period in which the credit 
is applicable.  The presence of the forested buffer would put a limitation on the clearing or 
development of land for water supply infrastructure if an affected parcel were to be proposed for 
new development. 
 
Conservation easements are permanent, voluntary agreements between private landowners and a 
land trust.  A land trust is a private nonprofit organization that holds land in trust for the public 
welfare.  They can conserve land using conservation easements, acquisition, and partnerships 
with other organizations, public agencies, or a government body.  A conservation easement 
protects a property’s conservation value by placing restrictions on the use and development of 
the land.  The private landowner retains full ownership and use of the land subject to mutually 
agreed upon restrictions.  Landowners usually donate conservation easements to land trusts, but 
land trusts occasionally purchase easements for many reasons.  Landowners who donate 
easements may be eligible for significantly favorable state and federal tax treatment.  There are 
several state agencies that sponsor programs that encourage land owners to adopt conservation 
restrictions on their land.  These include:  the Virginia Department of Conservation and 
Recreation, the Virginia Outdoors Foundation, the Virginia Department of Forestry, the Virginia 
Department of Game and Inland Fisheries, the Virginia Department of Game and Inland 
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fisheries, the Nature Conservancy, and more.  Encompassed in the Planning Region are many 
properties that have been protected by conservation easements.  In December 2010, there were 
55,412.03 acres recorded as being preserved in the 5 Middle Peninsula counties represented in 
this WSP according to the Middle Peninsula Planning District Commission Report 
“Conservation Easements:  Fiscal Impacts to Localities in the Middle Peninsula.”  38,872 acres, 
out of the total 55,412.03 acres, were reported as being under conservation easements. 
 
Please see Figure 8,“Protected Land in the Middle Peninsula Region”, for the locations of land 
tracts that have been protected through conservation easements and other methods of land 
preservation.  Please note that Figure 8 illustrates protected land in the Region through 2007 but 
does not include all of the conservation easements reported in 2010.  Riparian buffers are not 
illustrated in Figure 8. 

7.2.8 Land Use and Land Coverage 
 
Land use and land cover are factors in water supply planning because they affect ability of 
natural water systems to replenish themselves, and determine where the growth in water demand 
will occur.  Where intense urban activity occurs, impervious land cover (pavements and 
buildings) may occupy a significant percentage of the surface, thus preventing rainfall from 
percolating into the soil, and instead, running rapidly into adjacent streams and rivers.  From a 
water supply planning perspective, this rapid runoff causes several problems.  Because water is 
not available to recharge groundwater, wells may perform less reliably, and a greater variation in 
stream discharge may be experienced.  As well, stormwater runoff directly to streams and rivers 
may carry a greater load of contaminants, thus causing a decrease in water quality. 
 
Impervious surfaces are not abundant in the Planning Region, but that does not mean that local 
governments of the area remain unconcerned.  The more impervious cover there is, the more 
aquatic health in an area decreases.  The central principle of any coastal protection strategy is the 
identification of watersheds that have less than 10% impervious cover, making them relatively 
pristine, and to attempt to maintain most of them in an undeveloped state.  The Dragon Run 
Watershed in the Middle Peninsula is one of those pristine watersheds, and local governments 
have come together regionally to protect it.   
 
The Dragon Run exhibits moderately low streamflow, most of which originates from 
groundwater. The watershed has few point sources of pollution and a low non-point source 
pollution potential rating. Nevertheless, it exceeds state standards for several water quality 
parameters, including pH, fecal coliform bacteria, mercury, and lead.  With the possible 
exception of fecal coliform, however, these “impairments” are likely due to natural conditions. 
Since the watershed is mostly undeveloped and exhibits low impervious cover (e.g. hard 
surfaces), it remains in good condition.  There are relatively few land parcels in the watershed 
and even fewer structures, which are primarily located along the sparse road network.  Due to its 
pristine condition, the Dragon Run watershed supports hunting, fishing, boating, nature-based 
tourism, and education activities.   
 
The spring-fed watershed flows forty miles along and through nontidal and tidal cypress swamps 
that are situated in portions of Essex, King and Queen, Middlesex, and Gloucester Counties.  
These localities have representatives that come together and serve on the Dragon Run Steering 
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Committee, formed to support the creation and implementation of a Special Area Management 
Plan, to protect and manage the resources of the Dragon Run that are central to the economy of 
the area.  The land uses of forestry and farming, along with extensive swamps and unique natural 
resources, are the main reasons that the Dragon Run remains wild and secluded (please see 
Figure 6 for the “Dragon Run Watershed” map). 
 
Please see Figure 7, “Land Cover in the Middle Peninsula Region”, for land coverage over the 
Planning Region by category. 

7.2.9 Impaired Waterways 
 
Information about impaired streams and rivers in Virginia is compiled by the Virginia 
Department of Environmental Quality and presented to the U.S. Environmental Protection on a 
bi-annual basis.  The Final 2006 305(b)/303(d) Water Quality Assessment Integrated Report, 
which meets the requirements of the U.S. Clean Water Act sections 305(b) and 303(d) and the 
Virginia Water Quality Monitoring, Information and Restoration Act, was approved by EPA on 
October 16, 2006.  
 
The goals of Virginia's water quality assessment program are to determine whether waters meet 
water quality standards, and to design and implement a plan to restore waters with impaired 
water quality. Water quality standards designate uses for waters.  There are six designated uses 
for surface waters: aquatic life, fish consumption, shellfish consumption, swimming, public 
water supplies (where applicable), and wildlife.  The standards define the water quality needed to 
support each of the uses.  If a water body contains more contamination than allowed by water 
quality standards, it will not support one or more of its designated uses.  Such waters have 
"impaired" water quality.  In most cases, a cleanup plan (called a "total maximum daily load") 
must be developed and implemented to restore impaired waters. 
 
For a listing or more information please see Appendix N.  

7.2.10 Point Source Discharges 
 
Discharges of pollutants into major waterways are regulated by the Virginia Department of 
Environmental Quality and the Department of Conservation and Recreation, and reported to the 
U.S. EPA.  DEQ regulates industrial or municipal wastewater discharges in the Water Supply 
Planning Area through the Virginia Pollutant Discharge Elimination System (VPDES) Program.   
DEQ issues permits for stormwater discharges from industrial sites, while DCR issues VPDES 
permits for stormwater discharges from all other sites.  The DEQ VPDES database includes 
location information (latitude and longitude) for each discharge.  Because the number and 
location of VPDES permitted facilities may change over time, this report does not present 
current location information.  Requests for project specific information may be forwarded to 
DEQ’s regional office, and should be included early in any project planning process in order to 
ensure that water withdrawal proposals do not conflict with existing permitted discharges. 
 
The areas of the York and Rappahannock Watersheds that are encompassed within the Middle 
Peninsula Planning Region include the following facilities that have discharge permits:  the West 
Point Sewage Treatment Plant, the Mathews County Courthouse Sewage Treatment Plant, the 



Regional Water Supply Plan 
Counties: Essex, King and Queen, King William, Mathews, and Middlesex 

Towns: Tappahannock, Urbanna, and West Point 
 

 

July 2011 Page 53 

King William Sewage Treatment Plant, the Smurfit Stone pulp mill in the Town of West Point, 
the Tappahannock Waste Water Treatment Plant, and the Urbanna Waste Water Treatment Plant. 
 
Please see Figure 11, “Point Source Discharges in the Middle Peninsula Region”, for the 
locations of the permitted point sources located in the Planning Region. 
 

7.2.11 Other  Potential Threats to Water  Quality and/or  Quantity 
 
At the time this report was written, other potential threats to water quality in the Planning Region 
may include, but are not limited to: leaking landfills, leaking underground storage tanks (USTs), 
agricultural runoff, septic system failures, logging, and junkyards.   
Landfills are basically shallow depressions in the ground that are lined with compacted clay and 
heavy plastic sheets; newer landfills also have pipes in the bottom of the landfill to collect any 
liquid that is produced (leachate). Modern landfills are carefully designed and engineered, tested 
during construction and inspected. Nonetheless, such modern facilities have only been in use for 
a decade or so, and they need to remain operating and safe for much longer - more than 30 years 
and the long term performance of these has not been tested or evaluated.  The waste will remain 
for even longer periods, perhaps forever.  Landfills, especially closed ones and those operating 
exactly as designed, produce two types of releases, gas and liquid.  Liquids, called leachate, are 
produced by solid waste in a landfill either as it is squeezed out of wet garbage, liquid waste, 
etc., or as rainwater seeps into the landfill.  Water may seep in to landfills from the bottom of 
those that are not functioning properly or in older, unlined landfills.  Unfortunately, not all 
landfills are designed or operated perfectly to keep liquid waste from escaping; older landfills 
have little or no features to prevent seeping. As a result, many landfills leak leachate into the 
ground and groundwater beneath and around the facility, and/or into the surface water (streams, 
lakes, rivers, etc.). 
 
An underground storage tank (UST) system is a tank and any underground piping connected to 
the tank that has at least 10% of its combined volume underground.  Until the middle of the 
1980s, most underground storage tanks (USTs) were constructed of bare steel, which is likely to 
corrode over time and allow UST contents to leak into the environment. Faulty installation or 
inadequate operating and maintenance procedures also can cause USTs to release their contents 
into the environment.  When tanks store petroleum or certain hazardous substances, they are 
federally regulated with procedures on how to properly maintain the tanks and what to do if a 
leak occurs .The greatest potential hazard from a leaking UST is that the petroleum or other 
hazardous substance can seep into the soil and contaminate groundwater, the source of drinking 
water for nearly half of all Americans. A leaking UST can present other health and 
environmental risks, including the potential for fire and explosion (EPA, 2008). 
 
Agricultural runoff is a form of non-point source pollution and is the leading source of water 
quality impacts on surveyed rivers and lakes, the second largest source of impairments to 
wetlands, and a major contributor to contamination of surveyed estuaries and groundwater, 
according to the 2000 National Water Quality Inventory.  Activities that cause this pollution 
include poorly located or managed animal feeding operations; overgrazing; plowing too often or 
at the wrong time; and improper, excessive, or poorly timed applications of pesticides, irrigation 
water, and fertilizer. 
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 Septic systems are designed to treat wastewater by separating solids from liquids and then 
draining the liquid into the ground. Sewage flows into the tank where settling and bacterial 
decomposition of larger particles takes place, while treated liquid filters into the soil. When 
system failures occur, untreated wastewater and sewage can be introduced into groundwater or 
nearby streams and water bodies.   
In the state of Virginia, loggers are required to protect water quality during a timber harvest.  The 
Virginia Department of Forestry (VDOF) created Best Management Practices (BMPs) as 
guidelines for proper timber harvesting.  Sediment is the most common pollutant from harvesting 
forest.  Sediment is defined as soil eroded by rain after forest harvesting equipment and trees 
dragged over the ground loosen the soil.  Forestry equipment, like haul trucks and tractors, can 
also spill gas and oil on the ground, and that can also run off with rainwater to streams and lakes. 
Pesticides and fertilizers can pollute streams and lakes if they are not used properly (U.S. EPA, 
2005). 
 
Junkyards, specifically those holding motor vehicles, have the potential to contaminate 
groundwater and surface water due to the possible mishandling of vehicular fluids, including 
gasoline, diesel fuel, oil, transmission fluid, brake and power steering fluids, mineral spirits, and 
gear oil.  These areas also could generate other wastes including:  chlorofluorocarbons (CFCs) 
and other refrigerants from air-conditioning units; sodium azide from air bags; mercury from 
light switch assemblies, HID head lamps, display screen back lighting, and ABS brake sensors; 
lead from lead-acid batteries, wheel weights and battery cable ends; asbestos from brake shoes 
and clutches; and waste tires.  Petroleum hydrocarbons are present in gasoline, diesel fuels, and 
motor oils where they have the potential to move off site through stormwater and sediment 
runoff, either directly into surface waters or more commonly through storm sewers.  These 
substances are toxic to aquatic life and some are suspected or known carcinogens.  Heavy metals 
are also toxic to aquatic life and can bio-accumulate in fish and shellfish.  The metals migrate to 
surface waters through stormwater runoff and into nearby soils through corrosion of the body 
and parts of motor vehicles, leakage of motor fluids, and improper handling and storage of 
vehicle components that contain heavy metals. 
 
At the time this report was written, other potential threats to water quantity in the Planning 
Region may include, but are not limited to:  the increasing use of groundwater supplies by area 
industries.  The overuse of groundwater is defined as pumping out groundwater at a rate faster 
than it is able to recharge.   As described in this report, “Section 4.0 Existing Water Source 
Information,” industrial use accounts for the largest groundwater withdrawals in the Planning 
Region, most occurring in the county of King William, Virginia that is currently a Groundwater 
Management Area.  Overuse of groundwater as a threat to water quantity will be studied in the 
regional water supply planning process, and a possible solution may include expanding the 
Groundwater Management Area to other parts of the Planning Region. 
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8.0 WATER DEMAND PROJECTION (9 VAC 25-780-100) 
Future water demand projections were calculated for community water sources in the Water 
Supply Planning Region, and estimated for small self-suppliers. Additionally, future water use 
by large self-suppliers is discussed. The information and methodology used for water demand 
projections is presented, followed by results and conclusions. 

8.1 Introduction 
For the purposes of this WSP, a 30-year planning period was used, addressing growth in water 
demand until the year 2040. Estimated future water use was projected for the beginning of each 
decade (2010, 2020, 2030, and 2040). 
 
Future water demand projections for community water systems were calculated using a per-
capita method, including population forecasting, assumptions about customers served, and water 
use practices (AWWA, 2001). Current population estimates were completed for each county and 
town in the Water Supply Planning Region. The total population of each locality was used to 
project water demand in the community systems in aggregate volume. Assumptions are 
presented later in this section for projected water demand. 
  
At the time this water supply plan (WSP) was developed, no data were readily available to 
evaluate disaggregated water use in each community system (see Sections 4.1 and 5.1). Water 
demand projections were based on available data from survey responses, DEQ and VDH records. 
Data collection efforts, limitations and results for the regional WSP are presented in Section 3.0. 
 
Future water demand for non-community systems, including both large and small self-supplied 
users, is more difficult to project because the diversity of those users is less suitable for statistical 
projections.  An aggregate water demand projection for small, self-supplied sources 
(withdrawing less than 300,000 gal/mo) was developed using a methodology similar to the 
method used for the community systems.  Large, self-supplied sources (withdrawing more than 
300,000 gal/mo) did not provide sufficient data to allow for a detailed analysis of future water 
demand.  This plan generally considers existing permit limits as the best projector of future 
demand for large self-supplied users.  

8.2 Population projections 
The method used to project water demand for community water sources was based on an 
analysis of population trends, and forecasting in the Planning Region’s localities. The per-capita 
method for demand projection was then applied following the Water Resources Planning Manual 
of the American Water Works Association (AWWA, 2001). Population data for the Planning 
Region (including the counties of Essex, King and Queen, King William, Mathews, and 
Middlesex) were obtained from the decennial census and population estimates of the U.S. 
Census Bureau’s website (U.S. Census Bureau, 2009) and State Demographer Projections 
(Virginia Employment Commission, 2009). Linear projections of population were used as a 
surrogate determinant for water demand.  
 
The per-capita method is considered sufficient for the goal of forecasting the average annual 
demand (AWWA Manual, 2001). This forecasting method, using simple linear regression, is also 
recommended due to the long-term forecasting (more than 30 yrs), and the limited data on 
disaggregated uses.  Moreover, per capita models produce satisfactory results as long as the 
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distribution of consumer classes does not change substantially (AWWA Manual, 2001). This is 
the case of the community water sources in the Middle Peninsula, which serve primarily 
residential users (85% of the total water use from community systems). 

8.2.1 Population Data 
Population trend data for the counties in the Planning Region were taken from the decennial 
census, U.S. Census Bureau’s estimates for 2007, and population projections (State 
Demographer Projections) found on the websites of the U.S. Census Bureau and the Virginia 
Employment Commission (VEC).  The U.S. Census Bureau provides annual population 
estimates, while the VEC provides community profiles that summarize population trends for the 
Planning Region counties. 
 
Another reliable source of population data is the Weldon Cooper Center at the University of 
Virginia. The Weldon Cooper Center is an organization that specializes in collecting, organizing, 
and projecting population data in the Commonwealth of Virginia. This Center makes available 
the census data, and yearly inter-censal estimates, from 1960 through the current estimate for 
2008.  
 
Analysis of both data sets indicated that U.S. Census Bureau and State Demographer data should 
be preferred for use in county population trends and projections over use of the Weldon Cooper 
Center data.  There are slight variations between the population data from the Weldon Cooper 
Center and the U.S. Census Bureau.  The differences in the post-1960 trends can be explained by 
increased economic growth, the integration of the counties to the local and regional economy, 
and a broader national trend. 
  
Weldon Cooper data were used in this WSP for the population trend analysis of the incorporated 
towns in the WSP region because the needed level of disaggregated data was not readily 
available through the U.S. Census Bureau, where the common units of analysis for the 
aggregated downloadable data are the census tract, the county, and the city. 

8.2.1.1   Population Trend Data and Extrapolations 
Tables 8-1 through 8-8 show the population trends and projections for the counties and 
incorporated towns in the Planning Region. The third column in the tables indicates the projected 
percentage increase or decrease in population from the previous decade. State Demographer 
projections were only available through the year 2030. For the purposes of this WSP, the data 
were extrapolated to the year 2040, using the trend shown in previous decennial census and 
population estimates from the U.S. Census Bureau. 
 
During the development of this WSP, King William County developed an independent Master 
Utility Plan (Resource International, 2010). The utility plan developed water supply demands 
that were based on projected Equivalent Dwelling Units (EDUs) rather than the population 
projections used in this document. King William County has adopted this approach as its means 
of planning future water supply and demand. Therefore, the findings of the utility plan have been 
incorporated into this document. For the purposes of comparison and analyzing the overall 
planning region, however, the Virginia State Demographer population projections for King 
William County are compared in Table 8-3. 
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Table 8-1. Essex County Population Projections 

Year Population % population change 
from previous decade 

1990* 8,689  
2000* 9,989 15.0 % 

2007** 10,862  
2010*** 10,969 9.8 % 
2020*** 11,960 9.0 % 
2030*** 12,974 8.5 % 
2040++ 14,102 8.7 % 

* Decennial Census (US Census Bureau) 
** Estimate (US Census Bureau) 
*** State Demographer Projections (Virginia Employment Commission) 
++ Extrapolation 

 
Table 8-2. King and Queen County Population Projections 

Year Population % population change 
from previous decade  

1990* 6,289  
2000* 6,630 5.4 % 

2007** 6,882  
2010*** 6,891 3.9 % 
2020*** 7,187 4.3 % 
2030*** 7,564 5.3 % 
2040++ 7,850 3.8 % 

* Decennial Census (US Census Bureau) 
** Estimate (US Census Bureau) 
*** State Demographer Projections (Virginia Employment Commission) 
++ Extrapolation 

 
Table 8-3. King William County Population Projections^ 

Year 
 

Population 
 

 
% population change from 

previous decade 
 

 

 
VEC 

Projection 
KW MUP 
Projection VEC Projection 

 
KW MUP 
Projection 

1990* 10,913 10,913   
2000* 13,146 13,146 20.5 % 20.5% 

2007** 15,689 15,689   

2010*** 16,187 15,935* 23.1 % 21.2 % 

2020*** 19,119 29.435 18.1 % 84.7 % 

2030*** 22,227 42,935 16.3 % 45.9 % 

2040++ 24,920 56,435 12.1 % 31.4 % 
^State Demogrpaher projection is presented for reference:  King William Master Utility Plan (MUP), used for this 
WSP, projects 450 DUs per year, population projections assumes 3 persons/household. 
* Decennial Census (US Census Bureau) 
** Estimate (US Census Bureau)  
*** State Demographer Projections (Virginia Employment Commission) 
++ Extrapolation 
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Table 8-4. Mathews County Population Projections 

Year Population % population change 
from previous decade 

1990* 8,348  
2000* 9,207 10.3 % 

2007** 9,041  
2010*** 9,097 -1.2 % 
2020*** 9,077 -0.2 % 
2030*** 9,068 -0.1 % 
2040++ 9,363 3.3 % 

* Decennial Census (US Census Bureau) 
** Estimate (US Census Bureau) 
*** State Demographer Projections (Virginia Employment Commission) 
++ Extrapolation 

 
 
Table 8-5. Middlesex County Population Projections 

Year Population % population change 
from previous decade 

1990* 8,653  
2000* 9,932 14.8 % 

2007** 10,286  
2010*** 10,815 8.9 % 
2020*** 11,235 3.9 % 
2030*** 11,655 3.7 % 
2040++ 12,654 8.6 % 

* Decennial Census (US Census Bureau) 
** County estimate (Comprehensive Plan Update, Draft 2009)  
*** County estimate, Weldon Cooper data plus increments of 5% (Comprehensive Plan Update, Draft 2009) 
++ Extrapolation 

 
 

Table 8-6. Town of Tappahannock Population Projections 

Year Population % population change 
from previous decade 

1990* 1,633  
2000* 2,068 26.6 % 

2007** 2,172  
2010*** 2,335 12.9 % 
2020*** 2,723 16.6 % 
2030*** 3,111 14.2 % 
2040++ 3,449 10.9 % 

* Decennial Census (US Census Bureau) 
** Estimate (Weldon Cooper Center)  
*** State Demographer Projections (Virginia Employment Commission) 
++ Extrapolation 
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Table 8-7. Town of Urbanna Population Projections 

Year Population % population change 
from previous decade 

1990* 529  
2000* 543 2.6 % 

2007** 543  
2010*** 547 0.7 % 
2020*** 553 1.0 % 
2030*** 558 1.0 % 
2040++ 566 1.4 % 

* Decennial Census (US Census Bureau) 
** Estimate (Weldon Cooper Center)  
*** State Demographer Projections (Virginia Employment Commission) 
++ Extrapolation 

 
Table 8-8. Town of West Point Population Projections 

Year Population % population change 
from previous decade 

1990* 2,938  
2000* 2,866 -2.5 % 

2007** 3,113  
2010*** 3,174 10.8 % 
2020*** 3,504 10.4 % 
2030*** 3,833 9.4 % 
2040++ 3,985 3.9 % 

* Decennial Census (US Census Bureau) 
** Estimate (Weldon Cooper Center)  
*** State Demographer Projections (Virginia Employment Commission) 
++ Extrapolation 

 
The data for each county and town in the Planning Region were plotted and a trend line 
established according to the data. Figures 8-1 through 8-8 show these graphs with their 
respective trend lines and equations.  The equations for each trend line (Figures 8-1 through 8-8) 
were used to generate the population projection at the beginning of year 2040. 
 

Population trend in Essex County
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Population trend in King & Queen County
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Figure 8-1. Population Trend in Essex County. 
 

Figure 8-2. Population Trend in King and Queen Co. 
 



Regional Water Supply Plan 
Counties: Essex, King and Queen, King William, Mathews, and Middlesex 

Towns: Tappahannock, Urbanna, and West Point 
 

 

July 2011 Page 60 

Population trend in King William County
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Population trend in Mathews County
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Figure 8-3. Population Trend in King William Co. 
 

Figure 8-4. Population Trend in Mathews County. 
 

Population trend in Middlesex County
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Population trend in the Town of Tappahanock
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Figure 8-5. Population Trend in Middlesex County. 
 

Figure 8-6. Population Trend in the Town of 
Tappahannock. 
 

Population trend in the Town of Urbanna
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Population trend in the Town of West Point
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Figure 8-7. Population Trend in the Town of 
Urbanna. 
 

Figure 8-8. Population Trend in the Town of West Point. 
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8.2.1.2  Summary and discussion of population trends in the Planning Region 
Table 8-9 summarizes projected population in the Planning Region through year 2040. The U.S. 
Census Bureau population projections for year 2010 and the estimates for 2007 are included as a 
baseline for comparison of population trends. 
 
Table 8-9. Summary of Projected Population for the Planning Region 

Locality Population 
in 2007 

Population 
in 2010 

Population 
in 2020 

Population 
in 2030 

Population in 
2040 

Locality's 
population as 

% of 
Region's 

population in 
2040 

Change 
from 2007 
population 

(%) 

Essex County1 10,862 10,969 11,960 12,974 14,102 14.0 29.8 
King and 
Queen County 6,882 6,891 7,187 7,564 7,850 7.8 14.1 

King William 
County2 15,689 16,187 29,435 42,935 56,435 56.2 19.8 

Mathews 
County 9,041 9,097 9,077 9,068 9,363 13.6 3.6 

Middlesex 
County3 10,286 10,815 11,235 11,655 12,654 18.4 23.0 

Total 
population in 
the Planning 
Region 

52,760 53,959 68,894 84,196 100,404 100 90.3 

Town of 
Tappahannock  2,172 2,335 2,723 3,111 3,449 3.4 58.8 

Town of 
Urbanna  543 547 553 558 566 0.6 4.3 

Town of West 
Point  3,113 3,174 3,504 3,833 3,985 4.0 28.0 

1  Essex County population includes the Town of Tappahannock 
2  King William County population includes the Town of West Point 
3  Middlesex County population includes the Town of Urbanna 
 
Population trends for the Planning Region, as depicted in graphs and tables in the previous 
section, are similar to trends developed by the VEC (Virginia Employment Commission, 2009). 
This suggests that the population projections presented here are reasonably representative of 
anticipated future conditions in the Planning Region. Population data in the VEC projections do 
not include the most recent population estimates for 2007, which were used in this WSP. The 
2007 estimates cause a slight variation between the VEC community profile and the population 
analysis presented here. However, similar trends across all counties in the Planning Region 
prevail in both analyses. 
 
King William County continues as the most populous of the five counties in the WSP region.  
The County’s location on the developing fringe of the Richmond metropolitan Region positions 
it for rapid growth during the planning period, especially along the Route 360 Corridor in the 
Central Garage Area.  As noted above, the county’s Master Utiliyu Plan (MUP) assumes an 
average increase of 450 dwelling units per year over the next twenty years utilizing community 
water supplies.  These projections estimate a rate of growth approximately three times higher 
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than the projection available from VEC.  Projection of population in rapidly growing 
communities is subject to considerable variation depending on assumptions about economic 
activity, support services, and past trends.  The King William MUP projections indicate a need 
for on-going water supply development.  Alternatives for augmenting water supplies include a 
water permit amendment (additional groundwater withdrawal), purchase of water from 
neighboring systems, and a surface withdrawal on the Pamunkey River.  Also, as previously 
mentioned, the largest industrial groundwater user in the region, Smurfit Stone Corporation, is 
located in the Town of West Point in King William County.  The Town of West Point also stands 
out as a rapidly growing population center. 
 
The second and third most populous counties in the WSP region are Essex and Middlesex, 
respectively. Essex has shown steady increases in population, mostly due to immigration, with a 
recent high growth rate of 15% in the year 2000 (Table 8.1).  Despite the slower rate of growth 
projected for the coming decades, the County is expected to maintain a large share of the 
region’s population (20%).  Middlesex shows a slower rate of growth (by percentage), compared 
with other counties in the WSP region (Table 8-5).  However, the County is a popular destination 
for tourists and retirees.  While this Plan was developed using the estimates based on the U.S. 
Census Bureau’s data, there is the possibility that the combined trends of increases in the pool of 
potential retirees and the continuing growth of the tourism will have a larger than expected affect 
on population growth in these jurisdictions. 
 
Table 8-10 compares the population trend in the Planning Region during the planning period to 
the population trend in the Commonwealth of Virginia. Virginia’s population trend and 
projections followed the same linear regression methodology and data sources discussed in this 
section for the counties in the Planning Region. Population values show a consistently increasing 
population. The percentage change of the aggregated population is affected by differences in the 
rate of growth among counties. Overall, the projected Middle Peninsula growth rate is 
substantially higher than the corresponding number for Virginia, primarily due to the expected 
increase in King William County. 
 

Table 8-10. Projected population trends in the Middle Peninsula and the Commonwealth of Virginia 

Year 
 

Middle Peninsula 
population 

(counties and 
towns) 

Change from 
previous decade 

(%) 

Virginia 
Population 

Change from 
previous decade 

(%) 

2000 48,904  7,079,030  
2007 52,760  7,698,775  
2010 53,959 10.3 8,010,239 13.15 
2020 68,894 27.7 8,917,396 11.32 
2030 84,196 22.2 9,825,019 10.18 
2040 100.404 19.3 10,734,208 9.25 
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8.3 Water Demand Projection 
The following discussion presents water demand projections for community water systems and 
small self-supplied users in the Planning Region. There were insufficient data from large 
(>300,000 gal/mo) self-supplied users in the water supply planning effort to provide a systematic 
demand projection, as discussed below.  
 
Total population projected through the planning period was segregated into population supplied 
by public or privately-owned community water systems, and a residential self-supplied 
population.  Data from VDH and community supplier surveys (obtained during Phase I of this 
plan preparation) provide an estimate of the Planning Region population served by community 
systems. The difference between total population and community supplied population was 
assumed to represent the Planning Region population that is served by private wells. This 
differential in service population was projected into the future to estimate water demand.  It 
should be noted that 100 percent of community water systems in the Planning Regions are 
currently supplied by groundwater.  
 
Water usage rates calculated for the various jurisdictions ranged from lows around 67.3 gallons 
per person per day to 168.5 gallons per person per day.  The extreme variation in usage rates 
stems, in part, from incomplete reporting and response to the Water Supply Plan survey, and 
partly to the characteristics of the water systems in the region (system age, user mix).  More 
detailed information about user characteristics will be needed in the future to refine the water 
projection calculations.   
 
The water demand projection for community water systems assumed that water use practices 
would not vary significantly over the planning period (i.e., the user mix would not change 
significantly, merely the total of population, businesses, and other organizations in the Planning 
Region). Per capita usage rates were revised to reflect the adoption of water demand 
management practices as discussed below.  The second assumption was that growth in Planning 
Region would be distributed evenly, affecting the community systems in a manner comparable to 
changes in population percentages. The third assumption is that ratio of population served by 
community systems and the population served by private wells would not change significantly 
over the planning period.  Each of these three assumptions may legitimately be questioned when 
considering our projection for King William County, as rapid development in the County will 
result in a changing pattern of water service.  For this reason, the projections for King William 
County presented in this document were taken directly from the County’s 2010 Master Utility 
Plan. 
 
While there is insufficient data available to refine the assumptions relative to each jurisdiction in 
the Planning Region, the relative limitations and potential risk to long-term demand projections 
is addressed in the Statement of Need portion on this WSP (for example, it is reasonable to 
expect that new community systems and extensions of existing community systems will supplant 
some number of private wells, thus changing the relative percentages of population service). The 
projected water demand will be reviewed at each 5-year Water Supply Planning update, and the 
percentages of small, self-supplied users and community users will be updated, along with the 
projected water demand. 
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No data were readily available at the time of plan preparation to evaluate disaggregated water 
demand for community or self-supplied water systems in the Planning Region (see Sections 4.1 
and 5.1). Therefore, aggregate community water demand, and small self-supplied demand are 
presented in this WSP, as calculated using the per capita method. 
 
Large, self-supplied sources (withdrawing more than 300,000 gallons/month) did not provide 
sufficient data to allow for a detailed projection of future water demand outside the community 
systems.  For the large, non-agricultural self-supplied users, this plan assumes that existing 
withdrawal or permit limits (if available) represent the upper limit of use/growth.  A baseline 
estimate of the water demand for other non-agricultural users was calculated based on current 
water use and assumptions on industrial water use distribution. A baseline estimate of current 
agricultural water demand was calculated as well, and agricultural trends are discussed. 
 
As noted earlier, King William County developed its own water demand projections based on 
projected EDU growth. The King William County utility plan bases potential water usage on the 
assumption of three residences per acre. It is anticipated that commercial buildings may have 
usage equal to or less than residential uses. The Virginia Department of Health suggests 400 gpd 
per EDU. King William County determined that this figure was too high for its population and 
adopted a figure of 300 gpd per EDU for future water supply planning (Resource International 
2010).  
 
Given the 300 gpd per EDU, King William County identified 8,090 buildable acres within the 
region served by its water supply system. Of that acreage, 60% (4,853 acres) was deemed to be 
suitable for future EDUs. Assuming 3 EDUs per acre, the county assumed 14,356 EDUs within 
the 20 year planning period. Therefore, the county projects a total demand of 4,306,800 gpd 
within 20 years.   
 
Refinement for Demand Management Measures 
 
The incorporation of demand management measures in the projection of demand was considered 
independently for each of the classes of water user in the planning area.  For large, self-supplied 
users, including both agricultural and non-agricultural users and small commercial self-supplied 
users, our projection of demand assumed that current withdrawal permits include demand 
management measures imposed on the permits, or that operational efficiencies have already been 
applied by the users to minimize water usage.  Therefore, we did not reduce projected demand 
for this class of users beyond their existing permit or usage rates. 
 
Projected water demand for community systems will be most directly affected by demand 
management measures adopted by the various local governments (see discussion in Section 9.0).  
The degree of application of the various measures discussed in Section 9.0 is unpredictable.  
However, each of the jurisdictions in the Planning Area have adopted the Virginia Uniform 
Statewide Building Code (USBC) sections that limit the maximum flow of water closets, urinals, 
and appliances in new or renovated structures.  As noted in Section 9.1.1, a savings of between 
24 and 53 gallons per person per day may be achieved as the requirements of the USBC are 
implemented.  While the new standards apply to new construction, application of even the lowest 
demand savings (24 gallons per person per day) would result in a demand projection factor of 
less than 50 gallons per person per day in the smaller community systems.  While certainly 
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desirable, this was deemed to be an unrealistically low projection of individual usage.  
Accordingly, our projections assumed that the usage rates could be reduced by 10 percent for 
growth occurring during the decades up to 2020 and 2030, and by a total of twenty percent for 
the growth during the final decade (to 2040).  Privately-owned community systems were 
projected using the same assumptions as publicly owned community systems. 
 
Small self-supplied use (non-commercial) was projected using similar assumptions about 
demand management.  The initial population was assumed to use water at a constant rate of 75 
gallons per person per day.  A water use reduction factor of 10 percent was applied to population 
growth in the 2020 and 2030 projection periods, and a 20 percent reduction factor was applied to 
population growth in the 2040 projection period. 
Projections for King William County are based on the County’s Master Utility Plan, revised 
2010, and are assumed to incorporate the County’s existing and proposed demand management 
program. 
 

8.3.1  Projected Community Water Demand 
Approximately 24 percent of the Planning Region population is served by community water 
sources (see Section 4.3), according to 2006 data. Within the counties of the Planning Region, 
available data indicate that the percentages served by public or privately owned community 
water systems range from five to 32 percent.  Within the three incorporated towns, 100 percent 
of the population is assumed to be served by the publicly-owned community systems.  This 
estimate is consistent with the 30 percent calculated by the MPPDC in its report on Water Supply 
Management on the Middle Peninsula

 

 (MPPDC, 2002).  Tables 8-11 to Table 8-18 show the 
estimated population served by community systems in each county and town, and their 
respective projected demand in mgd and as a percentage of permitted capacity. 

Table 8-11. Projected Population Served by Community Systems in Essex County 
 and Projected Water Demand. 

Year Population* 

Estimated population 
served by community 

systems* 
Estimated water 
demand (mgd)** 

Estimated water demand as 
% of permitted capacity+ 

2007 10,862 1,091 0.089++ 30.1 
2010 10,969 1,102 0.090 30.4 
2020 11,960 1,201 0.097 32.8 
2030 12,974 1,303 0.104 35.1 
2040 14,102 1,416 0.110 37.2 

*   Population includes Town of Tappahannock; Estimated population served by community systems excludes Town of 
Tappahannock (see Table 8-16); Approximately 13% of the population outside of Tappahannock is served by community 
systems. 
** Estimated 2007 served population multiplied by the 2007 per-capita water use factor of 81.6 gal/ person/day; population 
growth beyond 2007 multiplied by a per capita water use factor reflecting 10 and 20 percent reductions in accompanying text. 
+   Permitted capacity was estimated as 0.296 mgd in 2006 
++ Actual withdrawal reported by community systems 
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Table 8-12. Projected Population Served by Community Systems in King and Queen County 
 and Projected Water Demand. 

Year Population 

Estimated population 
served by community 

systems* 
Estimated water 
demand (mgd)** 

Estimated water demand as 
% of permitted capacity+ 

2007 6,882 310 0.036++ 55.2 
2010 6,891 310 0.036 55.2 
2020 7,187 324 0.037 56.7 
2030 7,564 341 0.039 59.8 
2040 7,850 354 0.040 61.3 

*   Approximately 4.5% of the population is served by community systems 
** Estimated 2007 served population multiplied by the 2007 per-capita water use factor of 116.1 gal/person/day; population 
growth beyond 2007 multiplied by a per capita water use factor reflecting 10 and 20 percent reductions as discussed in 
accompanying text 
+   Permitted capacity was estimated as 0.0652 mgd in 2006 
++ Actual withdrawal reported by community systems 
 
 
Table 8-13. Estimated Population Served by Community Systems in King William County 
 and Projected Water Demand*. 

Year 
Projected 
EDUs** 

Estimated Population 
served by Community 

Systems* 
Estimated water 
demand (mgd)+ 

Estimated water demand as 
% of permitted system 

capacity++ 
2010 N/A 2,441*** 0.219 45.40 
2020 4,693 15,941 1.408 291.49 
2030^ 9,193 29,441 2.758 570.99 
2040^^ 13,693 42,941 4.108 850.50 

* Data derived from King William County Master Utility Plan 
** 2010 EDUs not available; assumes the annual development of 450 EDUs throughout the planning period 
*** 2010 estimate of population served is equal to VDH reported population served for year 2007 
+2010 estimated water demand assumed to be equal to 2007 estimated withdrawal; projection  assumes 300 gpd per EDU 
++ Permitted capacity was estimated as 0.483 mgd in 2010 
^ County’s plan considered a 20 year planning period 
^^ Extrapolated from King William County Master Utility Plan 
 
Table 8-14. Estimated Population Served by Community Systems in Mathews County 
 and Projected Water Demand. 

Year Population* 

Estimated population 
served by community 

systems* 
Estimated water 
demand (mgd)** 

Estimated water demand as 
% of permitted capacity+ 

2007 9,041 555 0.041++ 58.6 
2010 9,097 558 0.041 58.6 
2020 9,077 557 0.041 58.6 
2030 9,068 557 0.041 58.6 
2040 9,363 575 0.042 60.0 

*   Approximately 6.1% of the population is served by community systems. 
** Estimated 2007 served population multiplied by the 2007 per-capita water use factor of 73.9 gal/person/day; population 
growth beyond 2007 multiplied by a per capita water use factor reflecting 10 and 20 percent reductions as discussed in 
accompanying text 
+   Permitted capacity was estimated as 0.07 mgd in 2006 
++ Actual withdrawal reported by community systems. 
 



Regional Water Supply Plan 
Counties: Essex, King and Queen, King William, Mathews, and Middlesex 

Towns: Tappahannock, Urbanna, and West Point 
 

 

July 2011 Page 67 

Table 8-15. Estimated Population Served by Community Systems in Middlesex County 
 and Projected Water Demand. 

Year Population 

Estimated population 
served by community 

systems* 
Estimated water 
demand (mgd)** 

Estimated water demand as 
% of permitted system 

capacity+ 
2007 10,286 2,049 0.138++ 44.8 
2010 10,815 2,154 0.145 47.1 
2020 11,235 2,238 0.149 48.4 
2030 11,655 2,322 0.155 50.3 
2040 12,654 2,521 0.163 52.9 

*   Population includes Town of Urbanna; Estimated population served by community systems excludes Town of Urbanna (see 
Table 8-17); Approximately 21% of the population outside of Urbanna is served by community systems. 
** Estimated 2007 served population multiplied by the 2007 per-capita water use factor of 116.1 gal/person/day; population 
growth beyond 2007 multiplied by a per capita water use factor reflecting 10 and 20 percent reductions as discussed in 
accompanying text 
+   Permitted capacity was estimated as 0.308 mgd in 2006 
++ Actual withdrawal reported by community systems. 
 
Table 8-16. Estimated Population Served by Community Systems in the Town of Tappahannock 
and Projected Water Demand. 

Year Population 

Estimated population 
served by community 

systems* 
Estimated water 
demand (mgd)** 

Estimated water demand as 
% of permitted system 

capacity+ 

2007 2,172 2,172 0.366++ 46.9 
2010 2,335 2,335 0.393 50.4 
2020 2,723 2,723 0.450 57.7 
2030 3,111 3,111 0.508 65.1 
2040 3,449 3,449 0.538 69.0 

*   All town population is assumed to be served by community systems 
** Estimated 2007 population multiplied by the 2007 per-capita water use factor of 168.5 gal/ person/ day;population growth 
beyond 2007 multiplied by a per capita water use reflecting 10 and 20 percent reductions as discussed in accompanying text 
+   Permitted capacity was estimated as 0.780 mgd in 2006 
++ Actual withdrawal reported by community systems. 
 
Table 8-17. Estimated Population Served by Community Systems in the Town of Urbanna 
 and Projected Water Demand. 

Year Population 

Estimated population 
served by community 

systems* 
Estimated water 
demand (mgd)** 

Estimated water demand as 
% of permitted system 

capacity+ 
2007 543 1,743 0.174++ 43.5 
2010 547 1,747 0.174 43.5 
2020 553 1,753 0.175 43.8 
2030 558 1,758 0.175 43.8 
2040 566 1,766 0.176 44.0 

*  All town population is assumed to be served by community systems, and 1,200 residents from Middlesex are served by the 
Town of Urbanna. 
** Estimated  2007 population served multiplied by the 2007 per-capita water use factor of 99.8 gal/ person/ day; population 
growth beyond 2007 multiplied by a per capita water use factor reflecting 10 and 20 percent reductions as discussed in 
accompanying text.and 75.9 for the Middlesex portion 
+   Permitted capacity was estimated as 0.40 mgd in 2006 
++ Actual withdrawal reported by community systems. 
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Table 8-18. Estimated Population Served by Community Systems in the Town of West Point 
and Projected Water Demand. 

Year Population 

Estimated population 
served by community 

systems* 
Estimated water 
demand (mgd)** 

Estimated water demand as 
% of permitted capacity+ 

2007 3,113 3,113 0.467++ 88.44 
2010 3,174 3,174 0.476 90.18 
2020 3,504 3,504 0.520 98.5 
2030 3,833 3,833 0.564 106.8 
2040 3,985 3,985 0.572 108.3 

*  All town population is assumed to be served by community systems 
** Estimated 2007 served population multiplied by the 2007 per-capita water use factor of 150 gal/person/day; population growth 
beyond 2007 multiplied by a per capita water use factor reflecting 10 and 20 percent reductions as discussed in accompanying 
text 
+   Permitted capacity was estimated as 0.528 mgd in 2006 
++ Actual withdrawal reported by community systems. 
 
Table 8-19 summarizes the projected demand for community systems in the Planning Region. 
Results are presented by counties and towns and total water demand is expressed as a percentage 
of total permitted system capacity in the Region.  
 
Table 8-19. Summary of Estimated Population Served by Community Systems in the Planning Region and 
Projected Water Demand. 

Year Population* 

Estimated 
population 
served by 

community 
systems 

Population served 
as % of total 
population 

Estimated & 
Projected water 
demand (mgd) 

Estimated & 
projected water 
demand as % of 

permitted capacity * 
2007 52,760 13,449 25.5 1.530** 52.2** 
2010 53,959 13,821 25.6 1.576 53.8 
2020 69,476 28,253 40.7 2.877 98.2 
2030 85,107 42,666 50.1 4.345 148.3 
2040 101,467 57,007 56.2 5.750** 196.2** 

* Total system capacity was estimated as 2.93 mgd based on available responses from community systems and available 
permitted capacity. 
** Estimated 2007 served population multiplied by the 2007 per-capita water use factor of 116.1 gal/person/day; population 
growth beyond 2007 multiplied by a per capita water use factor reflecting 10 and 20 percent reductions as discussed in 
accompanying text 
 
The total projected water demand of community systems within the Planning Region in year 
2040 is 5.75 mgd.  This water demand greatly exceeds the permitted capacity for community 
systems in the Planning Region (see Section 4.1.1 and Table 4).  It should be noted that a large 
portion of the projected deficit comes from King William County’s demand projections 
(Resource International 2010). Excluding the growth in demand in King William County, the 
Planning Region will not exceed 55 percent of its permitted capacity by 2040.  
 

8.3.2  Demand Projection for Residential, Small Self-Supplied Sources (<300,000 gal/month)  
The water demand projection for small, residential, self-supplied sources (withdrawing <300,000 
gal/mo) was estimated based on methodology similar to that followed for the community 
systems.  As noted, approximately 20 to 25 percent of the Planning Region residents are supplied 
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by community water systems (Section 4.3).  Population in the incorporated towns is assumed to 
be served by community systems.  Residents not served by community water systems obtain 
water from private individual wells.  Thus, approximately 75 to 80 percent of the population in 
the Planning Region is self-supplied. Since local data was available to estimate the population 
served by community systems and self-supplied population in each locality, these data were used 
to better depict the context of each locality.  Based on these data, the percentage of self-supplied 
population ranges from 68 to 96 percent among counties. This percentage and the projections 
presented herein are consistent with estimated well usage reported by UDGS for private 
domestic wells among aquifers in the Virginia Coastal Plain (USGS, 2007). 
 
Tables 8-20 to Table 8-24 show the estimated population served by private wells in each county. 
These numbers are multiplied by the per-capita water use factor of 75.9 gpd/person to estimate 
the corresponding water demand. 
 
Table 8-20. Estimated Population Served by Private Wells in Essex County 
 and Projected Water Demand. 

Year 

Population 
(Outside of 

Tappahannock) 

Estimated 
population 
served by 

private wells* 

Estimated 
water demand 

(mgd)** 
2007 8,690 7,599 0.577 
2010 8,634 7,532 0.572 
2020 9,237 8,036 0.610 
2030 9,863 8,559 0.650 
2040 10,653 9,237 0.701 

* Approximately 13% of the population is served by community systems and 87% by private wells. 
** Estimated self-supplied population multiplied by the per-capita water use factor of 75.9 gal/ person/ day (USGS, 1995). 
 
Table 8-21. Estimated Population Served by Private Wells in King and Queen County 
and Projected Water Demand. 

Year Population 

Estimated 
population 
served by 

private wells* 
Estimated water 
demand (mgd)** 

2007 6,882 6,572 0.499 
2010 6,891 6,581 0.499 
2020 7,187 6,863 0.521 
2030 7,564 7,223 0.548 
2040 7,850 7,496 0.569 

* Approximately 5% of the population is served by community systems and 95% by private wells. 
** Estimated self-supplied population multiplied by the per-capita water use factor of 75.9 gal/ person/ day (USGS, 1995). 
+Estimates based on WSP methodology, King William County did not account for private wells in its EDU calculations 
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Table 8-22. Estimated Population Served by Private Wells in King William County 
and Projected Water Demand+. 

Year 

Population 
(Outside 
of West 
Point) 

Estimated 
population served 
by private wells* 

Estimated 
water demand 

(mgd)** 
2007 12,576 10,160 0.808 
2010 13,013 10,520 0.836 
2020 15,615 12,671 1.007 
2030 18,394 14,971 1.190 
2040 20,935 17,098 1.359 

* Approximately 19% of the population is served by community systems  and 81% by private wells 
** Estimated self-supplied population multiplied by the per-capita water use factor of 75.9 gal/ person/ day (USGS, 1995). 
+ Estimates based on WSP methodology. King William County did not account for private wells in its EDU calculations 
 
Table 8-23. Estimated Population Served by Private Wells in Mathews County 
 and Projected Water Demand. 

Year Population  

Estimated 
population 
served by 

private wells* 
Estimated water 
demand (mgd)** 

2007 9,041 8,486 0.644 
2010 9,097 8,539 0.65 
2020 9,077 8,520 0.65 
2030 9,068 8,511 0.65 
2040 9,363 8,788 0.67 

* Approximately 6% of the population is served by community systems and 94% by private wells 
** Estimated self-supplied population multiplied by the per-capita water use factor of 75.9 gal/ person/ day (USGS, 1995). 
 
Table 8-24. Estimated Population Served by Private Wells in Middlesex County 
 and Projected Water Demand. 

Year 

Population 
(Outside 

of 
Urbanna) 

Estimated 
population 
served by 

private wells* 
Estimated water 
demand (mgd)** 

2007 9,743 7,694 0.612 
2010 10,268 8,114 0.645 
2020 10,682 8,444 0.671 
2030 11,097 8,779 0.698 
2040 12,088 9,567 0.761 

* Approximately 21% of the population is served by community systems and 79% by private wells 
** Estimated self-supplied population multiplied by the per-capita water use factor of 75.9 gal/ person/ day (USGS, 1995). 
 
Table 8-25 summarizes the projected demand for residential, self-suppliers in the Planning 
Region. Results are presented as an aggregated percentage of population served by private wells 
in the Region. 
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Table 8-25. Summary of Water Demand for Residential, Self-Supplied Users (<300,000 gallons/month) in 
the Planning Region+. 

Year 

Planning 
Region 

Population 

Estimated 
population 
served by 

private wells 

Population served 
as % of total 
population 

Estimated water 
demand (mgd) 

2007 52760 40511 76.8 3.14 
2010 53959 41286 76.5 3.20 
2020 58578 44534 76.0 3.46 
2030 63488 48043 75.7 3.74 
2040 68889 52186 75.8 4.06 

+ Estimates based on WSP methodology. King William County did not account for private wells in its EDU calculations 
 
The total projected water demand for residential, small self-suppliers in year 2040 is 4.06 mgd.  
The projected water demand will be reviewed at each 5-year Water Supply Planning update, and 
the percentages of small, self-supplied users and community users will be updated, along with 
the projected water demand. 
 

8.3.3. Demand Projection for Commercial, Small Self-Supplied Sources (<300,000 
gal/month) 
Demand projection was estimated for self-supplied businesses outside the service area of 
community systems and other organizations listed as non-community or non-transient non-
community water suppliers (NTNC). It was reported by self-supplied business/commercial users 
that their systems would provide water to a population equivalent to 16,000 throughout the 
course of the year 2006 (see Section 4.3.2).  Population includes employees, as well as 
customers/regular users of the systems.  
 
The Water Supply Plan assumed that commercial usage will grow at the same percentage rate of 
the population trend in the Planning Region (see Table 8-9). Thus, the percentage growth of 
population in the Planning Region until year 2040 was applied to the equivalent commercial 
population in 2006. Given the nature of non-community and non-transient systems, the 
customers served by these systems has been already included in population estimates, classified 
under community systems or private residents. Tourists and transient users should not be added 
to the permanent population in the Planning Region, but rather be considered in the population 
served by NTNC. 
 
Table 8-26 lists the estimated water demand and population served by commercial, self-supplied 
users. Column two and three indicate population numbers and percentage change in the Planning 
Region. The same percentage change is assumed in column five for the NTNC population. The 
percentage rate is applied to the initial 16,000 customers in 2006 to calculate customers in the 
following time period. The same procedure is repeated until year 2040. Population numbers are 
multiplied by the per-capita water use factor of 20 gpd/person to estimate the corresponding 
water demand.  The 20 gpd/person was used to reflect the fact thast commercial operations using 
wells are inherently conservative in their use of water, and tend to be businesses that do not rely 
on a continuous amount of large water usage.  The calculation used to project NTNC self-
supplied usage is subject to a large uncertainty factor.   
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Table 8-26. Estimated Water Demand for Commercial, Self-Supplied User (< 300,000 gallons/month)+  

Year 
Planning 
Region 

Population 

% change 
from 

previous 
interval 

Estimated 
population served by 

commercial, self-
supplied users* 

 
% change 

Water demand 
(mgd)** 

2006 52,760  16,000  0.32 
2010 53,959 2.3 16,368 2.3 0.33 
2020 58,578 8.6 17,776 8.6 0.36 
2030 63,488 8.4 19,269 8.4 0.39 
2040 68,889 8.5 20,907 8.5 0.42 

* Population served by commercial self-supplied users is assumed to follow population trends in the Planning Region.  
** Results from multiplying estimated commercial self-supplied population by the per-capita water use factor of 20 gal/ 
person/ day (USGS, 1995) 
+ Estimates based on WSP methodology. King William County did not account for private wells in its EDU calculations 

 
The projected total projected water demand for commercial, small self-suppliers in year 2040 is 
0.42 mgd.  This does not reflect the proposed demand included in the King William County 
utility plan. The projected water demand will be reviewed at each 5-year Water Supply Planning 
update. At that time, any additional data to update and improve the estimates of customers served 
by NTNC will be included in the WSP. 
 

8.3.4 Demand Projection for Large Self-Supplied (>300,000 gal/month) Sources Inside and 
Outside Community System Service Areas 
Large, self-supplied sources (withdrawing >300,000 gal/mo) did not provide sufficient data to 
allow for a detailed analysis of future water demand outside the community systems. The only 
exception was Smurfit-Stone Corporation, the largest non-agricultural self-supplied source. 
Smurfit Stone has a groundwater withdrawal permit for 8,407,200,000 gallons per year 
(700,600,000 gallons/month).  The limits translate into an average allowable withdrawal of 
23,033,424 gallons per day for the company.  Five large self-supplied users were identified 
within and outside of water service areas.  Due to the uncertain nature of industrial processes 
from year to year, we chose to assume that permit limits would represent the maximum 
withdrawal for a user through the planning period.  Because of poor reporting of permit limits 
and average daily withdrawals, it is difficult to make sound projections of future water use.  
Never-the-less, in response to DEQ’s request for a best possible projection, Table 8-27 sums 
projected future water use based on permit limits, where available, or current withdrawal rates if 
permit limits were not reported.  
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Table 8-27.  Large Non-Agricultural Self-Supplied Users 
User 2007 2010 2020 2030 2040 
Within Service Areas 
Stone 
Container1 

23.033 23.033 23.033 23.033 23.033 

West Point 
Veneer2 

0.087 0.087 0.087 0.087 0.087 

Out of Service Area Boundaries 
Golden Cat1 0.0560 0.0560 0.0560 0.0560 0.0560 
King William 
Schools2 

0.0080 0.0080 0.0080 0.0080 0.0080 

Christchurch 
School2 

0.044 0.044 0.044 0.044 0.044 

Total 23.228 23.228 23.228 23.228 23.228 
1-Projected use is based on permit limits 
2-Projected use is based on 2007 reported withdrawal 
 
At the time this WSP was developed, we were not aware of defined plans to locate a new 
industrial development in the Planning Region, or of any plans for significant expansion of 
current commercial users in the Planning Region.  However, a few of the jurisdictions in the 
region expressed an interest in expanding publicly owned well infrastructure as an incentive for 
future industrial recruitment efforts.  The attraction of substantial new industries, or expansion of 
water supplies for the purpose of enhancing industrial recruitment potential could substantially 
increase water withdrawal demand in the Planning Region. 
 
Lack of responses to the project survey from large agricultural self-suppliers prevents detailed 
descriptions of the sources, water use and projections of demand outside the community systems. 
However, a baseline estimate of current agricultural water demand is calculated, and agricultural 
trends are discussed in this section. 
 
Agricultural activities and their corresponding water use show some definite trends in the 
Planning Region. Although the Middle Peninsula is predominantly rural, a trend towards 
suburbanization is already apparent in some areas. According to county comprehensive plans, 
rural activities and rural jobs are declining throughout the Middle Peninsula region. Preservation 
of the rural nature of the area and agricultural lands has become a priority for most localities. 
 
Agricultural water use has been steadily declining since 1990.  Development pressure is likely to 
cause additional declines in agricultural activity. Local efforts to preserve the rural nature of the 
region will likely focus on stabilization of agricultural activities rather than expansion. 
 
Available data at the time this WSP was developed shows 2.056 mgd of water demand for large 
agricultural self-suppliers using surface water (Appendix F). Large agricultural self-suppliers 
using ground water reported a water demand of 0.023 mgd (Appendix G). Thus, the total water 
demand of large agricultural self-suppliers was 2.079 mgd in 2006. If most localities are 
successful in preserving the rural nature of the area and its agricultural activities, it may be 
assumed, for the purpose of this WSP, that the scenario with the highest water demand for 
agricultural uses in the year 2040 will be 2.079 mgd.  
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Table 8-28.  Projected Large Agricultural Use (Groundwater and Surface Water Use) 
Locality 2006 2010 2020 2030 2040 
Essex 0.439 0.439 0.439 0.439 0.439 
King and 
Queen 

0.603 0.603 0.603 0.603 0.603 

King 
Willliam 

0.984 0.984 0.984 0.984 0.984 

Middlesex 0.053 0.053 0.053 0.053 0.053 
Mathews 0.000 0.000 0.000 0.000 0.000 
Total 2.056 2.056 2.056 2.056 2.056 
 

8.4 Cumulative Demand and Competition Among Water  Users (9 VAC 25-780-140 G) 
At the time of preparation of this WSP, information on cumulative demand, use competition, or 
in-stream flow information developed pursuant to 9 VAC 25-780-140 G, is not available. The 
state-wide integrated Water Supply Plan has not been prepared by DEQ, from which analysis 
will be required to determine the above information. 

8.5 Demand Projections in the context of Domestic Consumption, In-stream Uses, and 
Economic Development in the Planning Region (9 VAC 25-780-100) 
In accordance with 9 VAC 25-780-100, the following discussion addresses the balance among 
the diverse beneficial uses in the demand projection for the planning period. The term “beneficial 
use” refers to both in-stream and off-stream uses. In-stream beneficial uses include, but are not 
limited to, the protection of fish and wildlife resources and habitat, maintenance of waste 
assimilation, recreation, navigation, and cultural and aesthetic values. Off-stream beneficial uses 
include, but are not limited to, domestic use (including public water supply), agricultural use, 
electric power generation, commercial, and industrial use.  
 
One aspect of particular interest is how the projected needs of domestic consumption, in-stream 
uses, and economic development have been accounted for in the demand projection for the 
planning period. Meeting the Planning Region needs for adequate and safe drinking water is the 
first purpose of the regulation. Encouraging, promoting and protecting other beneficial uses 
constitute the second purpose of the regulation, and reflects the interest in both continuous 
economic development and protection of in-stream uses.  Detailed aspects of the community 
water systems and self-supplied users have been discussed in Sections 4 and 5, covering both 
domestic consumption and water use in economic activities. Environmental sources, description 
of the Planning Region, in-stream water uses, and environmental conditions in the Planning 
Region were discussed in Sections 2 and 7.  
 
Demand projections presented in this section took into consideration available data on domestic 
consumption, in-stream uses and economic development. A detailed discussion of economic 
development, identified growth areas and specific concerns addressed by the localities’ 
comprehensive plans are presented in Appendix P.  
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8.6 Overall conclusion 
The Middle Peninsula WSP Region strives to balance domestic consumption, in-stream uses, and 
economic development. Water demand projections used readily available data, water demand 
estimates, and assumptions based on current and past trends. 
 
The projected total water demand through the planning period (to year 2040) within the Planning 
Region could exceed existing water supplies identified in this WSP, under assumptions 
developed as part of this WSP. Available water supplies have been projected as a range between 
34 mgd and 59 mgd of combined surface and groundwater.  While the projected total demand 
would exceed 100 percent of the low end of the range, an addition of 1.5 mgd of new supply 
would be required to make up the difference. 
 
The projected total demand/supply balance, however, disguises the shortfall that would be 
experienced by two of the community systems.  Rapid growth in King William County and the 
Town of West Point is expected to result in demand exceeding existing system capacity during 
the planning period.  King William County would exceed capacity before 2020 at current rates of 
increase, while West Point would exceed capacity between 2020 and 2030. 

 
 

Table 8-29.  Summary Table: Balance of Needs in Water Demand Projections for Year 2040 
Water source 2007 2010 2020 2030 2040 
Community Systems* 1.530 1.576 2.877 4.345 5.750 
Largest  industrial self-supplier (Smurfit Stone)+ 23.033 23.033 23.033 23.033 23.033 
Other large industrial self-suppliers++ 0.195 0.195 0.195 0.195 0.195 
Large agricultural self-suppliers (surface water)+++ 2.056 2.056 2.056 2.056 2.056 
Large agricultural self-suppliers (ground water)++++ 0.023 0.023 0.023 0.023 0.023 
Small self-suppliers outside community systems 
(Residents)** 

3.14 3.20 3.46 3.74 
4.06 

Small self-suppliers outside community systems 
(NTNC)*** 

0.32 0.33 0.36 0.39 
0.42 

       
TOTAL 30.297 30.413 32.004 33.782 35.537 
       
Available water = (32-57 mgd from aquifers + 2 mgd 
existing surface water) 

34-59 34-59 34-59 34-59 34-59 
 

       
Balance:      

Water demand as a % of total available water  
(lower limit = 39 mgd)**** 

51%-89% 52%-
90% 

54%-
94% 

57%-
99% 

60% - 
105% 

 
*    Section 8.3.1 
**    Section 8.3.2 
***  Section 8.3.3 
**** Source:  Water Supply Management on the Middle Peninsula of Virginia.  An Information Review, 

(MPPDC, 2002) 
+      Permitted withdrawal capacity 
++    Section 8.3.4 
+++  Section 8.3.4 
++++ Large agricultural self-suppliers using ground water reported a water demand of 0.023 mgd (Appendix 

G) 
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The adequacy of the Region’s water sources to supply the future water needs of the Region 
depends on accurate estimates of ground water capacity, protection of ground water quality, and 
a better understanding of the constraints to surface water development.  In light of the 
considerable uncertainty in determining both source and use characteristics, this plan is, at best, a 
starting point for continuing study.  
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9.0 WATER DEMAND MANAGEMENT (9 VAC 25-780-110) 
The following discussion addresses water demand management for the Planning Region, as 
specified in the Water Supply Regulations 9 VAC 25-780-110. 
 
Water demand management is defined as any beneficial measure that reduces or re-schedules 
average or peak withdrawals from surface or ground water sources while maintaining or 
mitigating the extent to which return flows are degraded. Demand management differs from 
traditional supply-oriented approaches that primarily attempt to meet increased demand by 
increasing supply; the primary objectives of demand management are to rationalize and control 
water use, reduce waste and increase efficiency and equity. 
 
Demand management programs for community systems promote changes in consumer behavior 
and reduce waste from water loss. Behavior change in consumers can be promoted via education 
campaigns, enforcement of conservation measures, or through economic instruments such as 
pricing. More innovative conservation approaches that are gaining acceptance include promotion 
of alternative supplies such as rainwater harvesting and wastewater reuse. 
 
Increasing resource use efficiency remains the key strategy for water conservation.  The primary 
methods used to increase efficiency include replacing water using equipment with more efficient 
types, and finding and repairing leaks in the distribution system.  Replacing or regulating water 
using equipment and appliances as a conservation strategy is based on the concept that 
consumers are actually demanding the services that the water resource provides (e.g., clothes 
washing and hot showers), often called end use. Thus, water demand management programs that 
are geared toward supporting better end-use will succeed as long as the same level of services is 
provided to the consumer using less water resources. 
 
Water demand management practices in the Planning Region are discussed below.  Demand 
management practices were already included in the water use per capita rates and the demand 
projections in Section 8.0.  Due to a lack of data provided by major self-supplied (>300,000 
gallons per month) sources, quantitative demand management results are not provided in the 
demand projections.  However, it should be noted that withdrawal permits normally include 
provisions for conservation and efficiency of water use.  Options for outreach to self-supplied 
sources by jurisdictions, and notable water demand management practices that are used in 
industry and agriculture are presented below.  

9.1 Water Demand Management for Community Sources 
In order to gather the information needed from public and private community water providers, 
and large self-suppliers in the Middle Peninsula about any water demand management practices 
they may employ, the Virginia Department of Environmental Quality (DEQ) created 
questionnaires for public and private community systems.  Examples of the two questionnaires 
can be found in Appendix S. 
 
The questionnaires were mailed to public and private community water suppliers and private 
large self-suppliers in jurisdictions of the Planning Region.  Water suppliers that did not return a 
completed questionnaire after the first mailing were sent a second mailing to give them another 
opportunity to report on their water demand management practices.  Each locality and town was 
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sent questionnaires seeking information about practices they use to manage water demand.  Most 
community systems in the Middle Peninsula localities participating in the Regional Water 
Supply Plan are private, so many localities could only answer questions about local policies they 
have adopted and practices they perform to address water demand management. 
 
The questionnaires developed and provided by the DEQ contain water demand management 
questions under three categories:  water use efficiency, water conservation and water loss 
reduction.  The water use efficiency information reported by suppliers is recorded in Section 
9.1.1, Practices to Promote More Efficient Water Use.  The water conservation information 
reported by suppliers is recorded in Section 9.1.2, Practices to Reduce Water Use.  The water 
loss reduction information reported by suppliers is recorded in Section 9.1.4:  Practices to 
Address Water Loss.  In each section, the water demand management practices are summarized 
by locality as they were reported by each locality and private community water system or private 
large self-supplier. 

9.1.1  Practices to Promote More Efficient Water Use 
The following discussion highlights practices used in the Planning Region to address long-term 
water demand management for community water systems and private large self-suppliers.   
 
The principal method reported to promote more efficient water use is the adoption of the 
Virginia Uniform Statewide Building Code sections that limit the maximum flow of water 
closets, urinals, and appliances in 1994.  The Virginia Uniform Statewide Building Code 
(USBC) provides design standards for new buildings and structures, as well as for additions to 
existing buildings.  USBC standards also apply to maintenance and repair as well as renovation 
and changes of use.  Sections of the USBC promote more efficient water use by specifying limits 
on flow rates for plumbing fixtures and public lavatories in new or renovated structures. Table 9-
1 below summarizes water savings results when efficient plumbing fixtures and appliances are 
used in new home / business construction (Dickinson et al, 2003; USEPA, 2007): 
 
Table 9-1.  Water Savings Results from use of Efficient Plumbing Fixtures 

End Use Range in Water 
Savings (gal/d/p) 

Toilets 10 - 16 
Showers 3 - 8 
Faucets 0.5 - 6 
Clothes Washers 5 - 12 
Dishwashers 0.5 - 1 
Hot Water 
Demand 

5 - 10 

Total Indoor Use 24 - 53 
 
In accordance with the USBC, only approved fixtures that conform to low-flow specifications 
can be installed in new or renovated structures served by community water sources.  
Enforcement of the provisions of the USBC is the responsibility of the jurisdiction. 
 
Private operators of community water systems in the region reported several initiatives to 
promote efficient water use, including system controls, and participation in WaterSense.  
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WaterSense is a partnership program sponsored by the U.S. Environmental Protection Agency 
(EPA) to make it easy for Americans to save water and protect the environment.  The 
WaterSense label allows customers to choose quality, water-efficient products.  EPA is building 
WaterSense as a national brand for water efficiency.  Manufacturers design and produce 
innovative water-efficient products that earn the WaterSense label by meeting or exceeding EPA 
criteria for efficiency and performance in specific product categories.  Retailers and distributors 
bring WaterSense labeled products from manufacturers to consumers (USEPA, 2009). 

Both Essex County and Tappahannock have adopted the Virginia Uniform Statewide Building 
Code, including sections on water use efficiency. 

Essex County and the Town of Tappahannock 

  
Private Community Water Systems in Essex County report that they practice the following water 
use efficiency measures:   

 
• Use of monitoring wells; 
• Distributing an annual consumer confidence report, and a website providing water 

savings techniques and energy savings ideas along with wise water use tips and leak 
detecting kits at no cost. 

• At least one private supplier in Essex County is a WaterSense partner.   

In 1997, King and Queen County adopted the Virginia Uniform Statewide Building Code, 
including sections on water use efficiency.  The locality implements the building codes by an 
inspector reading the meters.  The locality did not have the capability to measure flow at the time 
the questionnaires were answered (March 2009).  The locality has not adopted ordinances or 
developed and implemented a master landscape plan for water efficient landscaping.  As far as 
the county is aware, no homeowner’s associations have policies regarding low-water use 
landscaping. 

King and Queen County 

 
No responses to questionnaires were received from private community system operators in King 
and Queen County. 

King William County adopted the Virginia Uniform Statewide Building Code, including sections 
that limit maximum flow of water closets, urinals and appliances.  They implement the codes 
through mandatory inspections by building inspectors.  The locality has always enforced the 
sections regarding water use fixtures.  No information on homeowner’s associations in the 
locality having policies regarding the use of low-water use landscaping was reported.  

King William County 

 
King William County implements practices to increase irrigation efficiency such as not offering 
sewer credits during irrigation months and requiring separate irrigation meters.  The county 
reported that their public water system uses elevated storage tanks for storage and to maintain 
constant pressure on a system that varies very little during demand times.   
 
Several private community systems operating in King William County reported practicing water 
use efficiency by maintaining the amount of pressure throughout their water system.  A private 
supplier reported that they keep their water pressure at their pumping stations at 40-60 psi to 
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insure there is efficient pressure throughout the system.  Another private supplier reported that a 
minimum amount of pressure is kept on the system to insure adequate flow to all parts of the 
water system while keeping it low enough to promote efficient water use. 
 
Virginia American Water Company (American Water) operates at least four community water 
systems in the Middle Peninsula Region and is a WaterSense Partner.  American Water operates 
a website which provides water savings techniques and energy ideas, along with wise water tips 
like how to detect leaks and leak detection kits at no cost to their customers. 

The Town of West Point adopted the Virginia Uniform Statewide Building Code, including 
sections that limit the maximum flow of water closets, urinals and appliances.  Town Ordinance 
03-05, adopted on January 31, 2005, repealed the former Chapter 14 pertaining to the Town’s 
adoption of the Virginia Uniform Statewide Building Code.    

Town of West Point  

 
West Point’s distribution system is supplied by 3 groundwater wells, 2 elevated storage tanks 
and is controlled by a SCADA water management system.  A SCADA (Supervisory Control and 
Data Acquisition) system collects data from various sensors in the water system and then sends 
the data to a central computer which then manages and controls the supply of water from wells to 
the tank.   
 
The Town has implemented practices to increase irrigation efficiency including encouraging the 
use of deduct meters and rain barrels. 
 
Industrial large self-suppliers that operate in the Town of West Point practice the following water 
use efficiency measures: 

 
• water consumption managed by using only the exact amount that is needed; 
• loading vats when they are already full of material so that the water then needed is less 

than is would be if the vats were filled up before loading the material; and  
• water pressure is monitored and maintained as needed for the industrial process being 

performed. 

Mathews County has adopted the Virginia Uniform Statewide Building Code, including sections 
on water use efficiency.  Private Community Systems in Mathews practice the following water 
use efficiency measures:   

Mathews County 

 
• recording monthly water usage and comparing usage with past rates to look for 

unexplained increases in water usage that may suggest water line leakage; and 
• ensuring that a minimum pressure is kept on the water system so that there is adequate 

flow to all parts of the system with a low enough pressure to promote efficient water use. 

Middlesex County reported that they practice water use efficiency by only watering when it is 
necessary.  No information about water efficiency practices was received from The Town of 
Urbanna. 

Middlesex County and the Town of Urbanna 
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Private community systems that operate in Middlesex reported that they practice the following 
water use efficiency measures: 

 
• manage water system pressure to deliver water efficiently to all parts of the distribution 

system.  

9.1.2 Practices to Reduce Water Use 
The following discussion highlights practices used in the Planning Region to reduce water use 
(conserve water).  

Essex County reported that they do not implement any long-term water conservation practices to 
reduce water use within the locality (short-term water supply emergency measures or shortage 
practices are not included). 

Essex County and the Town of Tappahannock 

 
Private Community Systems in Essex County reported that they practice the following water 
conservation measures:   

 
• websites offering procedures for leak detection and wise water use as well as free leak 

detection kits; 
• leak adjustments available in tariffs for leaks that are promptly repaired; 
• cutting off service for “willful” or “indifferent water waste” after a 10 day written notice; 
• higher rate for usage over 15,000 gallons; and 
• consumer education via website offering tips on saving water; and flyers included with 

customer billings that reference a website offering multiple methods for reducing water 
consumption and waste. 

No information was reported on long-term water conservation measures by the County or 
operators of privately owned community systems in the County.  

King and Queen County 

The County reported that they do not have any ordinances in place that address long-term water 
conservation practices through reduction of use.  Low-flow or no-flow fixtures may improve 
water savings by reducing the amount of water that is used and they have been installed in local 
government buildings during their construction or renovation including the new courthouse 
building, the animal shelter and the court services building.  New structures that are built at the 
courthouse and administrative complex are required to have low-flow or no-flow features in 
order to adhere to building codes.   

King William County and the Town of West Point 

 
The County reported that community systems have developed and implemented water 
conservations plans which include the following: 
 

• requirements that water saving plumbing fixtures, etc. must be installed as required in the 
uniform statewide building codes; 

• a water loss reduction program; 
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• requirements of mandatory water use reductions during water shortage emergencies 
prohibiting the waste of water generally; and 

• requirements providing mandatory water use restrictions with penalties during water 
shortage emergencies. 

 
The County does not use a water conservation rate structure.  There is a flat fee charged for the 
first 3,000 gallons of water used each month, and an additional flat fee for every 1000 gallons 
used beyond that. 
 
Private community systems operating in King William reported the following water conservation 
practices: 
 

• maintain websites which offer procedures for leak detection and wise water use as well as 
free leak detection kits; 

• installation of no-flow or low-flow fixtures; 
• having leak adjustments available in the form of tariffs for leaks that are promptly 

repaired; 
• having a rule in a tariff that allows the private water supplier to cut off water supply 

service to “willful” or “indifferent water waste” after a 10 day written notice has been 
given to the customer; 

• rate structure where a higher tariff is applied for water use in excess of 15,000 gallons; 
• providing customer education by offering water saving tips on a website; 
• including flyers with customer billings that list some water savings tips; 
• website offering multiple methods for reducing water consumption and waste; 
• developed a water conservation plan as part of the Ground Water Withdrawal Permit 

application submitted to the Virginia Department of Environmental Quality which will be 
implemented following permit issuance;  

• customer education as part of a water conservation and management plan; 
• promptly repairing leaks; 
• reviewing water bills for evidence of leaks;  
• performing list water determinations; 
• adjusting standard operating procedures to improve water conservation; 
• water reduction techniques are evaluated per product line to identify production activity 

savings on water consumption;  
• an Environmental Program Manual which addresses water conservation; and 
• efficiency measures designed to reduce water usage per tonnage of production are 

incorporated in production planning. 

West Point reported that they have installed or upgraded low-flow faucets and urinals in local 
government buildings and facilities to improve water savings to the locality through reduction of 
use.  The Town has implemented a water conservation rate structure that encourages reduction of 
water use by increasing water rates with increasing water usage.  Town customers are billed 
bimonthly at a minimum threshold allowance of 10,000 gallons.  After the 10,000 gallon 
threshold, customers pay per additional 1,000 gallons used.  

Town of West Point  
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Industrial self-suppliers that operate in the Town of West Point practice the following water 
conservation measures: 

 
• adjusting standard operating procedures to improve water conservation by re-using water 

during the industrial process; 
• developed and implemented a water conservation plan for the water system including 

measures such as properly loading vats to minimize water needed during the processing 
of pine, maple, ash, gum and poplar timber; 

• network that distributes reclaimed water to users for non-potable water use purposes 
taking the fresh water that is used for the lighter colored timber and collecting it in a pond 
where it is then used for irrigation purposes; 

• installing flow meters on seal water for pumps so only the water necessary is used; 
• re-using water multiple times, primarily to conserve heat; 
• conservation plan that includes reclaiming, reusing and recycling water everywhere 

possible; 
• recycling water in separate pipelines for specific use within the pulp and paper mills; 
• multiple distribution systems that are cross fed for backup; 
• employee awareness programs have been developed and implemented that help to 

address water conservation through water use reduction; 
• recycling water from waste water treatment plant; and  
• re-use water from paper machines to pulp mill, recycling plant and bleach plant. 

Operators of privately-owned community systems that operate in Mathews County reported the 
following water conservation measures: 

Mathews County 

 
• low volume toilets are required in new installations; 
• developed a water conservation plan; 
• customer education as part of a water conservation plan; 
• customers encouraged to retrofit or replace older fixtures and appliances; 
• prompt repair of leaks; 
• review of water bills for evidence of leaks; 
• perform lost water determinations; and 
• a conservation plan developed and implemented for the water system. 

Middlesex County reported that they installed low-flow fixtures in the new courthouse to 
improve water savings to the locality through the reduction of use. A completed water demand 
management questionnaire was not received from the Town of Urbanna. 

Middlesex County and the Town of Urbanna 

 
Operators of privately-owned community water systems that operate in Middlesex reported that 
they practice the following water use efficiency measures: 
 

• installation of low-flow shower heads and faucets; and 
• replacing urinals with waterless units. 
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Examples of additional water use reduction practices that may be considered by jurisdictions and 
community systems in the Planning Region are presented below in Section 9.1.3. 

9.1.3 Demand Management Planning Options 
Water demand management practices that are used by other jurisdictions and water suppliers to 
increase efficiencies and reduce water use are outlined below. These options are included as 
guidelines for jurisdictions and community water sources located within the Planning Region to 
use in future planning.  A summary of practices to reduce water use and their potential for water 
conservation results are described in Table 9-2, below.  
 
Water demand management measures can be implemented in the context of cost effectiveness. 
Program implementation costs are offset by savings realized from reduced water volumes which 
lead to energy savings, reduced system wear-and-tear and maintenance, etc. Furthermore, 
demand management initiatives can be achieved on a collaborative basis that includes 
collaboration with water supply managers and customers. Although the responsibility for 
planning and delivering regional demand management programs currently resides with the 
jurisdictions that comprise the Planning Region, involvement and support of all stakeholders and 
participants is critical. Demand management programs are customer driven - they need to be 
tailored to the customer's needs and motivations to be effective.   
 
Other principles applied should include: ensuring equity among consumers; making the greatest 
impact by concentrating program resources; reducing costs or providing additional benefits by 
seeking partnerships and avoiding lost opportunities; ensuring program success by monitoring 
and evaluating program savings and costs; and testing program design with pilot efforts prior to 
full-scale program implementation. 
 
Demand management programs should be designed based on how the water is used. For 
example, customer uses of community water supplies can be divided into three categories:  

 
• Domestic (drinking, cooking, cleaning and sanitary use);  
• Landscape (lawn and garden irrigation by businesses, parks, governments and homes); 

and  
• Process (cooling, heating, manufacturing, and product use).   

 
Water used for water supply system operation itself and water lost through leaks, evaporation 
and other causes is a factor of overall demand, but not a direct customer use. 
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Table 9-2. Benchmarks for Demand Management Measures       

Category Measure Reduction In End 
Use

General industrial water conservation 10 to 20 percent
Outdoor residential use 5 to 10 percent

Large landscape water audits 10 to 20 percent
Toilet tank displacement devices (for 

toilets using > 3.5 gallons/flush) 2 to 3 gpd/p

Toilet retrofit 8 to 14 gpd/p
Showerhead retrofit (aerator) 4 gpd/p

Faucet retrofit (aerator) 5 gpd/p
Fixture leak repair 0.5 gpd/p

Government buildings (indoors) 5 percent

Pressure reduction, system 3 to 6 percent of total 
production

Pressure-reducing valves, residential 5 to 30 percent
Low water-use plants 7.5 percent
Lawn watering guides 15 to 20 percent

Large landscape management 10 to 25 percent
Irrigation timer 10 gpd/p

Toilet replacement, residential 16 to 20 gpd/p
Toilet replacement, commercial 16 to 20 gpd/p

Showerhead replacement 8.1 gpd/p
Faucet replacement 6.4 gpcd

Clothes washers, residential 4 to 12 gpcd
Dishwashers, residential 1 gpd/p
Hot water demand units 10 gpd/p

Reuse and Recycling Cooling tower program Up to 90 percent
10% increase in residential prices 2 to 4 percent

10% increase in nonresidential prices 5 to 8 percent
Increasing-block rate 5 percent

Information and Education Public education and behavoir changes 2 to 5 percent

Landscape requirements for new 
developments 10 to 20 percent in sector

Graywater reuse, residential 20 to 30 gpd/p
Connection metering 20 percent

Submetering 20 to 40 percent
Water accounting and loss control System audits and leak detection Based on system

(Taken from Table B-4, EPA 2007a)
Benchmarks for Demand Management Measures

water-use regulation

Replacements and Promotions

Outdoor water-use efficiency

Universal Metering

Costing and Pricing

End-use Audits

Retrofits

Pressure Management

 
 
Demand management measures to be considered can be usefully grouped into four demand 
management strategies:  
 

1. Water rate structures;  
2. Codes and regulations;  
3. Customer incentives;  
4. Public information and education 
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Generally, the greater the cost of water per additional amount used, the less customers will use. 
Structuring water rates to encourage demand management is a key demand management strategy 
and gives customers more control over their water bills. Rate structures that encourage efficient 
use include inclining block rates and seasonal rates. 

9.1.3.1    Rate Structures   

 
Block rate structures function where the unit price of water increases (typically) with each of 
several preset consumption blocks for each billing period (typically three to five different tiers or 
rate blocks). However, this type of rate structure itself, without a significant accompanying 
customer information program will generally not produce the desired conservation if customers 
do not understand the rate structure, i.e., the more water used the higher the unit price becomes.  
 
Also, increasing block or tiered rate structure can potentially be "punitive" to large customers, 
charging them a higher unit rate simply because they are large water users. Industrial or 
commercial customers already have incentive to reduce costs by increasing water use efficiencies 
(and energy reduction), and thus a higher unit rate may not increase efficiency, but hurt 
economic development. Water suppliers should implement usage ranges in block rates for 
different customer classes, or possibly individual customers in the case of large non-residential 
customers. 
 
An additional rate structure strategy to promote water conservation is to implement higher rates 
during peak season (spring and summer months) when water use is higher. 

As noted above, the jurisdictions that comprise the Planning Region have adopted the USBC, 
which includes limits on flow rates for plumbing fixtures in new or renovated structures to 
increase water use efficiency. Additional options for codes and regulations that may be 
considered by the Planning Region jurisdictions are provided below.  

9.1.3.2  Codes and Regulations   

 
Landscape Codes  
Water efficiency landscape codes can be adopted to ensure compliance with a water budget or to 
plant materials, landscape designs or irrigation systems that must be efficient water use types. 
 
Process Codes   
Water efficiency codes can be adopted for commercial and industrial processes, such as cooling 
designs or re-circulating manufacturing uses. 
 
A Water Waste Ordinance  
Prohibit wasteful outdoor watering that falls directly onto impervious surfaces. 
 
Peak-Season Demand Management  
Water demand typically increases in the spring and summer months. While the demand 
management programs identified in this WSP are intended to reduce “baseline” demand on a 
year-round basis, water suppliers should also plan for additional measures to reduce peak-season 
demands.  
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Water suppliers have the opportunity to prepare for peak-season demand management each year, 
with the goal of delaying or off-setting drought contingency actions (See Section 10.0). Peak-
season demand management included in an overall water conservation program should focus 
specifically on reducing discretionary water use for irrigation, car washing, pools, etc, which is 
highest in summer months. To pre-empt, or delay possible water emergencies during high-season 
water demand periods (see Section 10.0), water suppliers may work with local jurisdictions to 
implement public awareness campaigns, and encourage voluntary water use restrictions during 
peak-season. For example, suppliers may include notifications with billings from June through 
September that promote wise water use strategies (e.g., odd-even day water schedules organized 
by local neighborhoods and businesses), reminding the public of the potential for water supply 
droughts to occur during any given year, and taking the opportunity to call attention to drought 
contingency planning.  

Providing customers financial incentives to convert to more water efficient fixtures, technology 
or behavior is a necessary strategy to overcome the many barriers that sometimes prevent 
customers from taking actions on their own.  These barriers include skepticism about new 
technologies, lack of adequate economic incentives, lack of available capital, lack of knowledge 
and too many competing demands for time.  Incentives can take a variety of forms including 
rebates, technical assistance, low interest loans or even "give-aways" of demand management 
products. 

9.1.3.3  Incentives   

 
Incentive programs should undergo rigorous analysis before being implemented. The analyses 
include technical feasibility, market response and cost effectiveness. The following is a list of 
incentive programs commonly conducted. 
 
Plumbing Fixture Retrofits   
A rebate incentive (e.g., toilet flapper rebate program to provide customers with the incentive to 
replace existing flappers with early closure models toilets) or give-away (showerheads, aerators) 
program to encourage homes and businesses to replace old high use plumbing fixtures with 
efficient fixtures. 
 
High Efficiency Appliances   
Rebates to purchase high efficiency appliances such as washing machines. 
 
Water Efficient Irrigation   
Technical assistance, training, irrigation audits, and financial incentives for large commercial 
irrigators (e.g., a rain sensor ordinance that requires all existing an new customers with irrigation 
systems to install a rain sensor that measures rainfall and overrides the irrigation cycle of the 
system).  
 
Water Smart Technology   
Technical assistance and financial incentives for commercial, industrial and institutional process 
demand management measures. 
 
High Irrigation Consumption Audit for Residential Customers   
Individual customer audits and financial assistance for single family irrigators with high use. 
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Reclaimed Water   
Financial incentives to use treated effluent to provide industrial process and cooling water. 

Public information and education programs are the backbone of an effective demand 
management program. Through a variety of messages and media, customers learn why and how 
they should conserve as well as about demand management programs available to them. The 
following is a list of ongoing promotion and marketing efforts commonly used. 

9.1.3.4.  Public Information and Education   

 
Enhancing Billing Information 
Provide enhancements to make water bills more understandable to customers. The water bill 
should contain consumer usage in terms of gallons per day. When customers are aware of their 
daily water use, they are more likely to conserve. Also, provide educational information through 
water bill inserts or other means (where community water use is greater than 100 gallons per 
capita per day, this should occur at least once a year). 
 
Residential Efficient Plumbing Fixture and Appliance Promotion   
Encourage residential customers to remove inefficient plumbing fixtures and appliances and 
install efficient replacements.  
 
Develop Specific Outreach for Larger Users, Businesses, Landscaping 
Community water suppliers typically serve different types of customers, such that specific 
outreach efforts can be geared to user types to deliver a more effective message. 
 

• Promote water use efficiency outreach to apartments and businesses. 
• Feature the demand management commitment and achievements of businesses, with 

awards and public recognition. 
• Demonstration gardens installed at public places to show how to be water efficient.  

 
Conduct Water Use Audits for Consumers  
Water use audits can provide water systems and their customers with information about how 
water is used and help identify potential conservation strategies. Audits can be particularly 
effective when targeted towards large volume users, or other selective end use customers (e.g., 
single family homes with large yards, parks or other large landscapes, etc.). 
 
Public Media Campaign   
Educate the public about why and how to conserve water with TV, radio and other media 
advertising.  
 
Point of Purchase Program   
Point-of-purchase promotion for water efficient products. 

9.1.4 Practices to Address Water Loss 
Water that is lost to leaks, unnecessary system use, theft or spilling is wasted water.  Water loss 
control measures are designed to minimize water loss within the system.  
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Information can be found here listed by locality that was reported by water suppliers in the 
Planning Region on methods employed to minimize water losses: 

Essex County reported that they do not currently implement water loss reduction.  No 
information was reported by the Town of Tappahannock. 

Essex County and the Town of Tappahannock 

 
Private community systems in Essex County and the Town of Tappahannock practice the 
following water loss reduction measures:   
 

• water system has source connection meters read monthly; 
• inventory, testing, maintenance and replacements are done when needed; 
• visual inspections to detect leaks and reduce water loss along with tracking their 

customer response numbers;  
• visual inspections of the outside of units to track unauthorized users;  
• source and service connection meters read weekly and bimonthly with a meter inventory 

conducted during each reading cycle and maintenance initiated based on condition; 
• testing and maintenance part of a routine 10-year cycle for meters; 
• a policy in place that provides the ability to disconnect customers who willfully waste 

water through neglect or failure to maintenance the appliances or fixtures; 
• each meter reading cycle requires observation of the meter box for any possible 

tampering, jumpers or unauthorized connections; 
• total supply is compared to metered usage to detect anomalies; 
• blanket Capital projects for the replacement of mains and components that are in 

deteriorating or failed condition and standing blankets cover repair of components; 
• annual capital plan provides for upgrades and replacement of mains, hydrants, valves, etc 

and the plan is reviewed quarterly for funding and needs;  
• website offering tips and ideas for water side loss reduction; and 
• free leak detection kits at customer request. 

No information was reported on water loss reduction by either the locality or any private 
community systems.  

King and Queen County 

King William County has service connection meters that are read bimonthly and as well as 
meters that are recorded daily at the supply wells.  An estimated 75 percent of the meters used 
are new and procured from the public works office.  The meters are of an automatic remote type 
that includes advanced features, such as leak and vandal detection.  The County does not have an 
ordinance on repairing leaking fixtures, but uses the following operating strategies for leak 
detection:  compare water pumped to water sold on an annual basis and use residential meters 
that have leak detection features to alert the County when there are potential problems. 

King William County and the Town of West Point 

 
The County uses the following practices and policies to track unauthorized connections to water 
systems: 
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• request the sheriff’s department to report any connections to hydrants observed during 
patrols; 

• require all fire departments to fill out a standard form indicating the date/time and amount 
of withdrawals for reporting purposes; and 

• work with contractors and the Virginia Department of Transportation to record water 
withdrawals for work activities and require usage of a proper backflow/metered 
apparatus. 
 

King William implements the following operating strategies for the repairs of water mains, 
service connections, fire hydrants, valves, etc to reduce water use: 

 
• repairing leaks as soon as they are discovered, and 
• having a contractual agreement with repair contractors to respond to any water 

main/valve/hydrant issues 24 hours a day with a maximum 4 hour response time. 
 
King William County does not have a capital improvement plan with dedicated funds for 
upgrading their water system.  Much of their water system is less than 5 years old and overall it 
was reported as being less than 10 years old. 
 
Private community systems and industrial self-suppliers reported that they practice the following 
water loss reduction measures: 
 

• using source and service connection meters that are read monthly; 
• policy in place that requires repairs to leaking fixtures, appliances and plumbing; 
• leak detection and reporting procedures; 
• recycling storm water discharge for dust control measures; 
• implementing operating strategies for leak detection by evaluating their monthly water 

use and using leak detection as a weekly activity and daily p.m. shift activity; 
• a facility master plan that includes money earmarked for plant infrastructure to include 

meter/pipeline improvements for production activities; 
• source and service connection meters that are read weekly and bimonthly; 
• meter inventory conducted during each reading cycle and maintenance is then initiated 

based on condition with testing and maintenance  of meters part of a routine 10 year 
cycle; 

• policy in place that provides the private water supplier the ability to disconnect customers 
who willfully waste water through neglect of failure to maintain the appliances or 
fixtures; 

• read meters to compare water usage against water supplied after each cycle with a more 
detailed review if any anomalies are detected in order to detect any leaks; 

• regularly schedule water audits to reduce water loss; 
• tracking unauthorized connections by observing the meter box during each reading cycle 

for any possible tampering, jumpers or unauthorized connections; 
• total water supply is compared to metered usage to detect anomalies; 
• blanket capital projects for the replacement of mains and components that are in 

deteriorating or failed condition; 
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• annual capital plan providing for upgrades and replacement of mains, hydrants, valves, 
etc. with the plan being reviewed quarterly for funding and needs; 

• educational program in the form of a website offering tips and ideas for customer side 
water loss reduction and free leak detection kits at customer request; 

• source water  meter read weekly and service connection meters for each home read 
monthly; 

• replacement meters kept in inventory and replaced as needed; 
• service meter repairs done as needed; 
• policy in place requiring customers to repair leaking fixtures, appliances and plumbing 

with a tariff giving the homeowner 10 days following written notification of leak to make 
repairs and if customer is non-responsive their water service can be terminated; 

• operator drives through the water system once per week to observe any water leak 
indicators; 

• compare weekly water usage read at the source water meter to the average water used 
during a cycle for that system and if usage is found to be abnormally high a more 
thorough inspection may occur; 

• water audits performed twice per year; 
• reading all the meters every month to look for any indications of unauthorized 

connections and if any are found deal with them appropriately; 
• implement operating strategies such as repairing any leaks of water mains immediately; 

and 
• customer education to reduce customer-side water loss included as part of a private 

system’s water conservation management plan. 

The Town’s water system employs source and service connection meters.  The source meters are 
located at the well heads and are read and recorded daily.  Residential, commercial and industrial 
wells are read and recorded bimonthly.  Well testing is performed in the event of a customer 
request or if warranted based on a suspicion of accuracy.  Typically, replacement of residential 
meters is based on both total usage and age.  In March of 2009, the Town considered a meter to 
be at term at either 1 million gallons of usage or ten years of service. 

Town of West Point  

 
Local water suppliers in West Point implement operating strategies for leak detection and 
regularly scheduled water audits to reduce water loss.  The Town performs in-house water audits 
quarterly and compares well withdrawal data with actual customer usage amounts supplied by 
the Town’s meter readings. 
 
The Town of West Point has two policies in place to track unauthorized connections to their 
water system.  The policies include Section 62-5 of the Town Code, which states that it is a class 
4 misdemeanor for tampering with water meters or valves, and Ordinance 10-07 which states 
that it is a class 4 misdemeanor to for tampering with waterlines or fire hydrants. 
 
Local water suppliers that operate in the Town implement operating strategies for the repair of 
water mains, service connections, fire hydrants, valves, etc. to reduce water loss by performing 
water utility repairs and maintenance projects.  One set of projects that are part of a local capital 
improvement plan includes waterline projects designed to replace an old, deteriorating water 
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main within the downtown area of Town (old waterlines consist of cast iron and lead jointed 
pipes). 
 
The Town has developed and implemented education programs to reduce customer-side water 
loss such as performing water usage checks bimonthly as part of their meter reading process.  
During a water usage check, any activity that is more or less that 5,000 gallons warrants a reread 
for accuracy and if evidence then suggests a water leak the customer is contacted. 
 
Additional water loss reduction measures the Town implements include bulk water accounting 
and requiring that all hydrants be metered during approved bulk water withdrawals with fees 
charged per 1,000 gallons of water used. 
 
Industrial self-supplied users that operate in the Town of West Point practice the following water 
loss reduction measures: 
 

• wells with flow meters and multiple flow meters installed throughout the pulp and paper 
mills and the power plant; 

• policy in place that requires the repair of leaking fixtures, appliances or plumbing; 
• observing leaks occurring in the above ground system; 
• tracking well withdrawal closely; 
• tracking unauthorized connections through their “Management of Change Policy”; 
• repairing items based on urgency, importance of connection or volume; 
• all hydrants and valves regularly checked; 
• emergency repairs, like a broken fire main, are repaired by contractors; 
• regular maintenance budget that include capital requests for long term budgeting and 

water conservation projects that are a goal and line item in a 5 year plan; 
• installed source connection meters that are read daily; 
• policy in place requiring repairs to any leaks using in-house maintenance; 
• practicing daily preventative maintenance as an operating strategy for leak detection; 
• using preventative maintenance as an operating strategy for the repair of water mains, 

service connections, fire hydrants, valves, etc. to reduce the amount of water lost; and 
• a maintenance program with dedicated funds included to upgrade existing facility 

infrastructure, water mains, lines, fire hydrants, valves, etc. to reduce water loss. 

Mathews County did not provide information about water loss reduction measures for any 
community water systems. 

Mathews County 

 
Operators of privately-owned community systems in Mathews practice the following water loss 
reduction measures: 
 

• source connection meters in water system that are read weekly; 
• replacement water system meters kept in inventory and are replaced as needed; 
• policy in place that requires water users to repair leaking fixtures, appliances or 

plumbing; 
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• policy in place that a homeowner has within 10 days of notification of a leak to make the 
repairs and if a homeowner is non-responsive their water service can be terminated; 

• visual inspection of water system once per week to look for water leak indicators; 
• source water meter for the system checked and weekly water usage is compared to the 

average amount of water used by the system with a more thorough inspection if usage 
abnormally high; 

• water audits performed twice per year on average; 
• checks for unauthorized connections when meters are read; 
• repair water main leaks immediately; 
• customer education as part of a water conservation management plan; and 
• all water system leaks are reported to the site manager and a work order is issued for a 

repair to be made by maintenance staff. 
 

Middlesex County reported that it is unknown if any water loss reduction measures are practiced 
by the locality.  The Town of Urbanna did not return a response to the water demand 
management questionnaire. 

Middlesex County and the Town of Urbanna 

 
Private community systems in Middlesex reported that they practice the following water loss 
reduction measures: 
 

• daily reading and recording water usage at the pumps to detect leaks and reduce the 
amount of water lost; and 

• source connection meters that are read weekly. 

Water suppliers and local Jurisdictions can enhance water loss control measures using a 
systematic approach identified by the AWWA (AWWA, 2007a). The first step toward a more 
effective water loss control program is to understand the community system water balance, and 
target practices to address both “real” water loss (physical losses including leaks, bursts, and 
overflows) and “apparent” water losses (non-physical losses that include meter inaccuracies and 
unauthorized consumption such as theft or illegal use). The AWWA (2007a) provides the 
following recommended format for conceptualizing the water balance (Table 9-3). 

9.1.4.1  Enhancing Water Loss Control 
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Table 9-3.  Schematic Outline for Developing a Water System Balance (AWWA, 2007a) 

System Input 
Volume 
(corrected for 
known 
errors) 

Authorized 
Consumption 

Billed 
Authorized 
Consumption 

Billed Metered Consumption 
(including water exported) Revenue Water 
Billed Unmetered Consumption 

Unbilled 
Authorized 
Consumption 

Unbilled Metered Consumption 

Non-Revenue 
Water (NRW) 

Unbilled Unmetered Consumption 

Water Losses 

Apparent Losses 
Unauthorized Consumption 
Customer Metering Inaccuracies 
Data Handling Errors 

Real Losses 

Leakage on Transmission and 
Distribution Mains 
Leakage and Overflows at Utility's 
Storage Tanks 
Leakage on Service Connections up 
to point of Customer metering 

 
Once the water system has an accurate system water balance, the following practices can be 
implemented for targeted loss control. 
 

• Implement a proactive program to inspect, clean, or perform other maintenance (such as 
corrosion control) on pipes to prevent leaks from occurring.  

• Manage overall system pressure to reduce volume and frequency of water loss.  

• Control water level to reduce storage overflow.  

• Implement improvements in metering and billing.  
o Metering plans should describe the metering method(s) used, and establish 

protocols for maintaining meter accuracy, conducting calibration and repair, and 
replacing old or inaccurate meters. Inaccurate meters often result in lost revenue 
for the utility.  

o Evaluate installation of new metering if none exists.  

o Develop and schedule a plan to test, calibrate, repair, and replace meters as 
necessary  

o Evaluate and replace older meters as necessary.  

o Ensure that meters are appropriately sized. If a meter is too large for a customer, it 
will typically under-register water use, resulting in lower revenues. 

• Locate illegal or unregistered connections.  

• Regularly employ leak detection equipment to detect leaks along water distribution 
mains, valves, services, and meters.  

• Use remote sensors and telemetry technologies for ongoing monitoring of leak detection 
at source, transmission, and distribution facilities. This technology can promptly alert 
operators to leaks, changes in pressure, and problems with equipment.  
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• Repair leaks when detected. The cost of lost water can be measured in terms of operating 
costs associated with supplying, treating and delivering the water. Water lost to leakage 
produces no revenues for the utility. Although repairing leaks may be costly, cost savings 
will usually pay for the repairs over time.  

Critical to an effective water loss control program is monitoring and review. Yearly update of the 
system’s balance and auditing the stop-loss program components is recommended for the 
community system to maintain acceptable efficiency, and to response to the changing needs of 
the community. 

9.1.5 Conclusion  
In conclusion, effective demand management programs (rate structures, codes, public outreach) 
should be geared to provide an equitable distribution of benefits to all customer classes, employ a 
targeted mix of methods to achieve desired results, and be continuously evaluated to optimize 
program performance.  

9.2  Influence of Conservation Measures on Projected Water  Demand   
The effects of water demand management practices currently employed in the Planning Region, 
primarily affecting community sources and private self-suppliers have been already accounted 
for in the water demand projections presented in Section 8.0.  Among current water demand 
management strategies in the Planning Region, the most broadly reported measure among 
localities is the application of the USBC for all new homes and renovated structures. 
 
The continuous application of these measures is assumed throughout the Planning Period. 
Further water savings can be achieved if the jurisdictions decide to implement other of the 
additional measures described in this section. 
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10.0 DROUGHT RESPONSE AND CONTINGENCY PLAN (9 VAC 25-
780-120) 

 

10.1 Introduction – System Characteristics That Affect Drought Response Planning 
10.1.1 The Towns of Tappahannock, Urbanna, and West Point 
Each of the three towns operate their own public water supply systems.  Each system is served 
by deep wells and is therefore relatively buffered from the effects of drought.  The aquifers that 
they rely on are recharged by the lateral movement of water within the confined aquifers, and the 
source of that water is typically assumed to be rainfall from tens, hundreds, or even thousands of 
years ago onto areas where the confined aquifers rise to the surface (aquifer recharge areas).  
Leakage between aquifers is an unquantifiable factor in the recharge equation. 
  
These systems are unlikely to be affected by drought except or unless a period of extremely dry 
meteorological conditions causes increased use of the system for 1) lawn irrigation and 2) 
commercial hauling of water to relieve shallow wells systems or surface systems that have failed.  
Under those conditions, water use could potentially spike to exceed the pumping capacity of any 
one of the three systems.  West Point is within the Eastern Virginia Groundwater Management 
Area, and therefore has a permitted limit on withdrawal of groundwater, while the other two 
towns are limited only by the capacity of equipment and infrastructure.  Each of the three 
systems is a public water supply system permitted under the Virginia Department of Health 
regulations. 
 

 
Drought Status and Conditions Requiring Action by the Towns 

To trigger a drought watch the Towns should monitor regional meteorological conditions in 
order to anticipate when dry conditions indicate a coming increase in irrigation or in water 
hauling to relieve stressed users in the surrounding areas.  In order to anticipate when a watch

 

 
should be declared, the Towns should participate in a regionwide monitoring program operated 
by a centralized body such as the Planning District Commission staff.  Upon notification of 
watch conditions, the Town utility operators should begin monitoring of daily water withdrawal 
rates to ensure that the water system storage is being adequately recharged through normal 
operation of the system pumps. 

Because deep well systems are relatively buffered from meteorological drought, warning and 
emergency triggers have been developed based on system usage characteristics instead of 
specific drought indicators.  For the Town systems, a drought warning should be triggered in the 
event that the system pumping rate exceeds 80 percent of the Town’s permitted system capacity 
for three consecutive months.  VDH Water System Regulations 12 VAC 590-520 requires any 
system that exceeds this usage rate to initiate actions for expanding capacity or to demonstrate 
that use characteristics will not exceed the rated capacity.  Under such warning triggers, the 
Towns would have a legitimate reason for requesting that citizens and businesses voluntarily cut 
back on water use.  In addition to the system operation triggers, the Towns should include a 
provision for the Town Manager or Town Council to declare a drought warning in response to 
conditions in adjacent jurisdictions, or upon a finding that such a warning is appropriate. 
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A drought emergency

10.1.2 The Counties of Essex, King and Queen, King William, Middlesex, and Mathews 

 trigger for the Town systems would occur when the usage rate exceeded 
90 percent of the Town’s permitted system capacity for a three month period. 

The five counties are served by a wider variety of water systems than the three towns.  Water 
systems in the counties can be divided into the following general types: 
 
 1)  Public or privately-owned and operated community systems – typically they are developed in 
deep aquifers, or in the highly productive shallow aquifers typical of the eastern portion of the 
Planning Region (Mathews County).  In all cases, these systems tend to be very resilient during 
drought, either because the deep recharge is buffered from current surface conditions, or because 
the shallow aquifer is highly productive, reliable, and is not yet highly committed to competing 
uses. 
 
2)  Large self-supplied users relying on deep well systems – these tend to be industrial and 
commercial uses.  These systems are, as above, buffered from the effects of meteorological 
conditions. 
 
3)  Large self-supplied users relying on surface waters, including farm ponds, tidal rivers, and 
smaller tributary streams.  These systems are of moderate concern during drought conditions 
because they typically serve economic activities, primarily agricultural.  The surface water 
sources that they rely on may be more highly regulated, but many withdrawals are 
“grandfathered” under the regulations as pre-existing uses. 
 

Agricultural withdrawal from farm ponds is the least regulated of the surface water 
withdrawals, provided that the pond is developed off of any perennial flow waterways.  
These ponds rely on stormwater recharge and/or local water-table recharge.  Where the 
recharge area is large enough, use of a farm pond as a source for irrigation waters poses 
little problem for other users, unless the recharge areas overlap. 

 
Large withdrawals from rivers and streams, whether agricultural or for other purposes, 
are regulated in different ways.  Withdrawals that were operating or approved before July 
1, 1989, or which were installed between 1989 and 2007 and meet certain conditions, are 
permitted to continue in operation.  In tidal rivers and streams (which predominate in the 
Regional Water Supply Planning Region), agricultural surface withdrawals less than 60 
million gallons in a single month are exempt from the requirement for a Virginia Water 
Protection Permit (VWP), as are all surface withdrawals for non-consumptive purposes 
and withdrawals for consumptive purposes of less than 2 million gallons per day.  
Surface withdrawals from non-tidal rivers and streams are more stringently regulated 
through the VWP process.  For instance, the limit for exemption of agricultural 
withdrawals is one million gallons in a single month.   
 

4)  Small self-supplied users relying on ground or surface water.  In the Planning Region, these 
users are predominately relying on wells, and often the wells are relatively shallow due to the 
expense of drilling deep wells.  The shallow well systems are the most sensitive to drought due 
to relatively porous soils of the region and brackish waters in some of the adjacent waterways.  
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Under dry conditions, moisture in the unconfined, surface aquifer may be rapidly depleted, and if 
proximate to brackish water, salt water intrusion may pose a further problem.  
 
As with the Town systems discussed above, the community systems and self-supplied users that 
rely on deep wells are relatively buffered from the effects of drought.  The aquifers that they rely 
on are recharged by the lateral movement of water within the confined aquifers, and the source 
of that water is assumed to be rainfall from tens, hundreds, or even thousands of years ago onto 
aquifer recharge areas.  These systems are more likely to be affected by over-allocation/over-use 
of the aquifer than by drought.  Due to the dissolved minerals in the confined aquifers, the water 
from these deep well systems is generally unsuitable for large-scale or long-term irrigation.  
Consequently, dry conditions do not necessarily increase pumping from the deep well systems. 
 
Small-self-supplied users in the area require special consideration.  While they are most 
susceptible to drought, they are 1) highly dispersed, and therefore not practical to monitor or 
enforce limits, and 2) well users are most likely to be aware of the potential for drought to affect 
water supply, and are largely self-regulating.  Provided they are aware of the potential for dry 
conditions and the duration and intensity of drought, small self-supplied users are likely to curtail 
water use as a matter of necessity.  Thus, while raising public awareness as a result of drought 
watch conditions is likely to be beneficial to small-self-supplied users in the Region, drought 
warning alerts and drought emergency alerts are likely to have little impact on water use by small 
self-supplied users. 
 
Large self-supplied users of surface waters are the entities most likely to affect water sources of 
the area that are susceptible to drought.  At the same time, the large users are most likely to be 
important sources of economic activity in the region (agriculture and industry), as well as highly 
motivated to retain the support of the communities within which they operate. 
 

 
Drought Status and Conditions Requiring Action by the Counties 

King William County has adopted a drought management ordinance to address water 
conservation and management in the county’s publicly owned system (see Attachment 1, below).  
The King William ordinance provides for four “conditions,” with Condition 1 roughly 
corresponding to the Drought Warning alert discussed herein, and the Conditions 2, 3, and 4 
providing increasingly stringent control during periods corresponding to the Drought Emergency 
alert discussed herein.  As the King William ordinance appears to achieve the intent of the 
Drought Response and Contingency Plan, we would recommend retention of the ordinance and 
consideration of amendments to include the Drought Watch alert and to exercise additional 
controls over privately owned systems, as appropriate.  An expanded version of the King 
William County Ordinance is provided in Appendix R that would address the implementation of 
the DRCP in each of the participating jurisdictions. 
 
To trigger a drought watch each of the Counties should monitor regional meteorological 
conditions in order to anticipate when dry conditions indicate a coming increase in irrigation or 
in stressed well users.  In order to anticipate when a watch should be declared, the Counties 
should participate in a regionwide monitoring program operated by a centralized body such as 
the Planning District Commission staff.  Upon notification of watch conditions, the County staff 
should begin monitoring of daily water withdrawal rates in publicly owned systems, and should 
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alert farmers, home-owners, and operators of private systems that dry conditions may be 
developing. 
 
For the counties that do not operate publicly owned water systems, the Drought Watch and 
Drought Warning alerts serve a similar purpose in alerting private users and privately owned 
system operators to the need to anticipate drought conditions and voluntarily manage their 
resources according to system permit limits or system capacity and recharge characteristics.  
Because deep well systems are relatively buffered from meteorological drought, warning and 
emergency triggers have been developed based on system usage characteristics instead of 
specific drought indicators.  The counties will adopt three triggers for moving from a Drought 
Watch to a Drought Warning:  the County Administrator will have the discretion to declare a 
drought warning for any community water system if: 1) local system conditions warrant, 2) if 
adjacent jurisdictions adopt a Drought Warning, or 3) in response to continued deterioration of 
meteorological conditions monitored by the region-wide monitoring program.  Both public and 
private community water systems are subject to the VDH requirement for system expansion 
when water usage exceeds 80 percent of system capacity for three consecutive months.  The 
County Administrator should consider a Drought Warning alert for users of any public or private 
community water system in consultation with the operator of that system, and only if the 
operator has no other recourse in addressing the immediate needs of the system’s customers.  
 
A Drought Emergency trigger for the counties with public or privately-owned systems would be 
sensitive to the conditions of the individual systems.  Since community systems are 1) generally 
buffered from drought, or 2) controlled by withdrawal permits administered by State agencies, 
these systems are generally self-policing.  The drought contingency ordinances will provide 
language that enables the County government to order mandatory restrictions on water use in 
response to specific conditions, such as when any system exceeds 90 percent of the permitted 
capacity for 3 consecutive months.  The County would intervene to declare a drought emergency 
for privately-owned systems if the private system operator was unable to restrict water usage 
when needed.  However, we do not anticipate use of the drought emergency trigger under any 
but the most extraordinary circumstances. 
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10.2 Drought Response and Contingency Plan 
In accordance with Water Supply Planning Regulations, Section 9 VAC 25-780-120, the 
following discussion presents a Drought Response and Contingency Plan (DRCP) as a 
component of the WSP.  
 
In general, drought is a period of unusually dry weather (i.e., a deficit in precipitation received) 
that persists long enough to cause serious problems such as crop damage and/or water supply 
shortages. In more specific terms, drought is a measure of departure of precipitation from 
normal. Due to climatic differences, what might be considered a drought in one location of the 
country may not be a drought in another location.  
 
The DRCP is focused on identifying drought conditions and implementing an appropriate 
response in order to maintain adequate water supplies in the Planning Region.  The successful 
response to drought conditions in the Planning Region (i.e., implementation of the DRCP) 
largely depends upon public education and involvement.  
 
There are three graduated stages of response to the onset of drought, including: 
 

• Drought Watch    Increase awareness in public and private sector 
 

• Drought Warning    Onset of drought is imminent 
 

• Drought Emergency           Significant drought event, contamination, equipment failure 
 
The DRCP is applicable to all water supplies (i.e., public and privately owned community 
systems and self-supplied users) in the Planning Region.  A committee of representatives from 
the Planning Region (to be discussed below) will monitor conditions for the pending onset of 
drought, and implement specific actions addressed in this DCRP.  Following notification by the 
committee, local government administrators will have broad discretion to determine appropriate 
local responses to intensifying drought conditions.  Self-supplied water users in the Planning 
Region will monitor their specific water supply characteristics for drought conditions and take 
appropriate actions.  Public and privately-owned community systems will activate appropriate 
drought response measures for their own systems.  Individual water sources may experience 
different levels of drought conditions due to local or regional variations in meteorological 
conditions (i.e., different water supplies respond differently to the local conditions). For 
example, surface water and groundwater sources react differently to drought conditions, with 
rivers and streams generally affected by the on-set of drought earlier than ground water, and 
ground water sources slower to recover when drought conditions lessen. 
 
Local ordinances will be adopted by the jurisdictions that are party to the regional WSP in order 
to ensure implementation and enforcement of the DRCP (Appendix R).  

10.2.1  Purpose of the DRCP 
The purpose of the DRCP is as follows: 

• To provide a contingency plan to manage water supplies during drought conditions 
and emergency conditions (declared drought emergency, contamination event or 
equipment failure); 
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• To assist water suppliers to deliver a cost effective, adequate, safe and reliable 
supply of high quality water; 

• To establish a programmed response for each drought stage (discussed below) that 
will reduce water consumption with the least adverse impact on the residents and 
businesses of the Planning Region. 

• To provide a mechanism for responding to non-meteorological related emergencies 
(contamination of water source, equipment failure) may result in the need to restrict 
water use until water service is restored. 

10.2.2 Regulations and Enforcement Mechanisms for Water Conservation  
Each of the local jurisdictions party to this WSP has or will adopt a local ordinance supporting 
the DRCP presented herein (an example ordinance is presented in Appendix R).  The DRCP is 
enforceable through these local drought response ordinances, and through the Commonwealth’s 
Water Supply Planning Regulations (Section 9 VAC 25-780-120).  The Code of Virginia (Code), 
Section 15.2-923, allows localities to restrict nonessential use of ground water during times of 
water shortages or water emergencies (agricultural use is exempted), and Section 15.2-924 gives 
localities the power to restrict water use in certain systems for the prevention of or the duration 
of a water supply emergency.  

10.3 Overview of Drought Monitor ing and Response 
The following discussion presents an overview of the Middle Peninsula DRCP process.  A 
schematic diagram is presented in Figure 10-1, to illustrate the following procedural outline. 
Table 10-1, following Figure 10-1, summarizes the correlation between drought conditions and 
DRCP-based drought stages (termed Drought Watch, Drought Warning and Drought 
Emergency).  Table 10-2 summarizes actions available for local use to respond to each drought 
stage. 
 
The terms “Regional Drought Monitoring Committee”, “drought stage”, and a discussion on 
local monitoring will be introduced in more detail after this initial overview. 
 
DRCP implementation will proceed according to the following outline: 
 

• The Regional Drought Monitoring Committee (RDMC) will monitor the VDEQ’s 
Drought Monitor, a web-based resource, in order to alert local jurisdictions to the onset 
of drought watch conditions.  Thereafter, locally designated managers will monitor 
specific system conditions to determine successive stages of drought alert.   Each drought 
alert stage triggers specific actions by local governments.  

• Local water system managers monitor individual source(s) for system characteristics and 
system drought conditions, and consult with local government administrators to identify 
appropriate drought alert conditions.  As appropriate, system operators implement 
specific actions to mitigate drought stress on the water supply.  

• Regional and local drought conditions are monitored and communicated in the Planning 
Region until the RDMC confirms from Drought Monitor that all areas of the Planning 
Region may return to normal water use conditions. 

 
Drought response actions are described below and in Table 10-2, and enforced through local 
ordinances adopted pursuant to the Code of Virginia. 
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10.3.1  Introducing the Regional Drought Monitoring Committee (RDMC) 
The Regional Drought Monitoring Committee (RDMC) for the Planning Region is tasked with 
monitoring regional drought conditions using DEQ web-based information to initiate drought 
response implementation.  The RDMC will be comprised of one representative designated from 
each of the local jurisdictions party to this WSP. 
 
The objectives of the RDMC are as follows: 

• Monitor monthly or weekly (if required) regional drought conditions using DEQ’s 
Drought Monitor website (discussed below); 

• Provide notifications to jurisdictional managers of the Planning Region of drought watch 
conditions; 

• Provide information to water suppliers and public regarding drought conditions and 
response methods; 

• Identify when regional drought conditions have attenuated sufficiently to justify a return 
to normal water supply conditions. 

10.3.2 Introducing Drought Stages 
The Governor’s Executive Order #39 (issued December 13, 2002) established the Virginia Water 
Supply Initiative, requiring the Commonwealth’s Drought Coordinator to develop a formal 
drought assessment and response plan. As a result, the Drought Response Technical Advisory 
Committee was convened in 2003. This committee is chaired by the VDEQ and is supported by 
the Virginia Drought Monitoring Task Force (DMTF).  The DMTF has responsibility for 
monitoring drought conditions in the Commonwealth. The DMTF produces the Drought 
Monitor, an Internet-based service available at the following URL: 
 
http://www.deq.state.va.us/watersupplyplanning/drought.php 
 
The Drought Monitor uses a multi-index drought classification system, for low-to-high severity 
categories D0 through D4. Table 10-1 summarizes the drought classification system used by the 
Drought Monitor, and correlates to drought stages identified in this DRCP (Watch, Warning, 
Emergency). 

http://www.deq.state.va.us/watersupplyplanning/drought.php�
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Figure 10-1:  Schematic Representation of Drought Monitoring and Response Procedures (regional 
and local applications) 
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In addition to regional monitoring for drought conditions by the RDMC, individual water 
supplies should monitor for local drought conditions at their supply location(s) because on-set 
and dissipation of drought may be highly localized. 
 
Table 10-1.  Drought Categories Determined by VDEQ Drought Monitoring and Corresponding Drought 
Stages for the DRCP  

DEQ 
Drought 
Monitor 
Category Description Possible Impacts DRCP Drought Stages 

D0 Abnormally Dry 

Going into drought: short-term dryness 
slowing planting, growth of crops or 
pastures. Coming out of drought: some 
lingering water deficits;  pastures or crops 
not fully recovered  

  

  

D1 Moderate 
Drought 

Some damage to crops, pastures; streams, 
reservoirs, or wells low, some water 
shortages developing or imminent; public 
alerted to possible water shortages 

Drought Watch  
Determined on a regional basis 

by RDMC from VDEQ 
Drought Monitor 

D2 Severe Drought 
Crop or pasture losses likely;  water 
shortages common; voluntary water-use  
restrictions requested 

Drought Warning Determined 
by individual systems from 
local drought monitoring 

D3 and D4 

Extreme Drought 
Major crop/pasture losses;  widespread 
water shortages or restrictions; water-use 
restrictions imposed Drought Emergency 

Determined by individual 
systems from local drought 

monitoring Exceptional 
Drought 

Exceptional and widespread crop/pasture 
losses; shortages of water in reservoirs, 
streams, and wells creating water 
emergencies 

     

10.3.3 Introducing Local Drought Monitoring in the Planning Region 
The DRCP implementation initially functions along parallel tracks, with the RDMC monitoring 
regional drought conditions, and local water suppliers monitoring their own source(s). When 
climate conditions lead to local or regional D1 Category (Drought Watch) conditions, the RDMC 
and local sources begin weekly monitoring, and work together to initiate notifications and 
implement appropriate actions. 
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Table 10-2.  Drought Stages and Corresponding Actions 

Drought Stage Actions  

Drought 
Watch 

RDMC weekly monitor ing of Drought Monitor  website.  RDMC to notify public, 
community, and self-supplier s of Drought Watch via newspaper , public service 
announcements, and other  available means.  Request for  voluntary reductions in non-
essential water  use. 
Community systems to commence weekly monitoring for system stress; notify customers of 
Drought Watch status. 
 
PDC Resource Commitment:  Staff serves as organizing and information resource for local 
RDMC members; staff monitors DEQ/USGS drought alerts; if a Drought Watch is declared, 
PDC leads the regional public information effort. 
Local Resource Commitment:  Locality designates a RDMC member. 

Drought 
Warning 

Voluntary Water  Use Reduction.  Public and pr ivately-owned community water  systems 
monitor  system conditions for  signs of stress in maintaining adequate water  
storage/pressure.  System operators will consult with jur isdictional administrator  
regarding need to declare a Drought Warning.  Jur isdiction Administrator  has broad 
author ity to declare a Drought Warning either  for  entire jur isdiction or  for  individual 
systems, depending on varying conditions.  System operators request/ implement 
voluntary reductions in non-essential water  use.  Goal for  systems under  Drought 
Warning is a 10%  reduction in water  usage. 
Non-essential water uses include: 

Water to wash streets, sidewalks, walkways, driveways, parking lots, service station 
aprons, and other hard surfaced areas, buildings, and structures, except as required for 
safety; 
Water to wash automobiles, trucks, trailers, and other mobile equipment, except as 
required to meet air quality standards or for safety; 
Watering shrubbery, trees, lawns, grass, and other vegetation, except for new plantings 
and active use facilities such as school playing fields; 
Water from fire hydrants for construction purposes or any purpose other than fire 
suppression, public emergencies, or clearing water lines; 
Water to fill or refill swimming pools; 
Storage facilities to be filled during non-peak times for fire flow; 
Customers not served drinking water in restaurant unless requested. 

15% increase in water rates for high consumption may be required by certain systems. 
 
PDC Resource Commitment:  Staff receives monthly reports from system operators and 
maintains database; staff provides information as requested by RDMC members and local 
officials. 
Local Resource Commitment:  Staff support to Administrator for consultation with system 
operators; RDMC member serves as regional liaison; locality publishes public notices of alert 
levels.  

Drought 
Emergency 
(Includes non-
drought 
emergencies) 

Mandatory Water  Use Reduction.  Public and pr ivately-owned community water  
systems monitor  system conditions for  signs of stress in maintaining adequate water  
storage/pressure.  System operators may consult with jur isdiction Administrator  
regarding need to declare a Drought Emergency.  Jur isdiction Administrator  has broad 
author ity to declare a Drought Emergency either  for  entire jur isdiction or  for  individual 
systems, depending of varying conditions.  System operators implement mandatory 
reductions in non-essential water  usage.  Goal for  systems under  a Drought Emergency 
is 15%  reduction in water  usage. 
Public community water systems may introduce rate increases; privately-owned community 
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systems require customer reductions according to customer agreements/contracts. 
 
PDC Resource Commitment:  Staff receives monthly reports from system operators and 
maintains database; staff provides information as requested by RDMC members and local 
officials. 
Local Resource Commitment:  Staff support to Administrator for consultation with system 
operators; RDMC member serves as regional liaison; locality publishes public notices of alert 
levels.  Locality responsible for enforcement actions, if appropriate. 

10.4 DRCP Implementation 
The previous section provided an overview of the DRCP, and introduced the RDMC, drought 
stages and local drought stage conditions. The following section provides detailed information 
on implementing drought response for the Planning Region. The following discussion is also 
supported by the schematic process diagram for the DRCP drought monitoring and response 
implementation, which was presented in Figure 10-1.   
 
The DRCP will monitor regional and local drought conditions monthly (increasing to weekly 
under DO Category “Abnormally Dry” conditions), and then work with local officials to respond 
to three stages of drought conditions (Drought Watch, Drought Warning and Drought 
Emergency).  Each stage triggers increasingly strong response measures to be implemented as 
water supply and/or demand conditions. 
 
Public and privately-owned community water system providers in the Planning Region are 
responsible under the DRCP to monitor their water source(s), and implement actions as 
appropriate to meet the target water withdrawal goals. 
 
The DRCP includes voluntary and mandatory water reduction strategies.  Water Supply 
Regulation 9 VAC 25-780-120 established a goal of 5-10% reduction in water use by voluntary 
reduction (Drought Watch, Drought Warning) and 10-15% reduction by mandatory reduction 
(Drought Emergency). 
 
Voluntary water use reductions (Drought Watch and Drought Warning) rely on community 
goodwill to attempt to comply with the provisions. The Drought Warning stage allows publicly 
owned and operated systems to impose increased water rates if determined to be appropriate by 
the locally-elected governing body.   
 
Mandatory water-use reductions (Drought Emergency) have enforceable limits placed on certain 
types of water use, and may carry even higher fees for water use in some systems.  Local 
ordinances adopted to enforce the DRCP will allow jurisdictions to assess penalties for violation 
of the DRCP Drought Emergency stage.  This is also supported by the Code of Virginia, Section 
15-2-924. 

10.4.1  Category D0 (Abnormally Dry Conditions) 
When monthly RDMC monitoring of regional drought conditions indicates that all or part of the 
Planning Region falls under Category D0 (Abnormally Dry) conditions (Table 10-1), the RDMC 
will commence weekly monitoring of the DEQ Drought Monitor website. 
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10.4.2 Drought Watch (Category D1 Moderate Drought Conditions) 
Upon determination by the RDMC that Moderate Drought (Category D1) conditions are declared 
for all or part of the Planning Region, the RDMC will notify jurisdictional administrators and 
initiate regional Drought Watch actions (Table 10-2).  
 

1. The RDMC will contact local water suppliers in the Planning Region (see red line on 
Figure 10-1) to notify them of the Drought Watch condition and request appropriate 
response actions.  The individual water suppliers will begin weekly monitoring of their 
water source characteristics to evaluate stress on the system and determine whether the 
source is being affected by drought. 

 
2. The RDMC will implement public notification to alert the Planning Region of Drought 

Watch Conditions. A public notice will be published on two consecutive weeks in all local 
newspapers in the Planning Region, and in a newspaper of regional distribution. A notice 
will also be placed on jurisdictional websites, and public service emails will be sent, 
indicating that Drought Watch conditions are in effect, and requesting voluntary water use 
reductions.  

 
The successful response to drought conditions largely depends upon public education and 
involvement.  The Virginia Water Resources Research Center conducted a study on the 
effectiveness of various water reduction strategies during the state-wide drought in 2002, which 
supports the conclusion that strong public education and program enforcement are critical to 
successful water use reductions during drought (VWRRC, 2006): 
 

Overall reductions in residential water-use ranged from 0-7% for voluntary 
restrictions and from 0-22% for mandatory restrictions. The observed differences 
were statistically attributed to information efforts for voluntary restrictions and 
both information and enforcement efforts for mandatory restrictions. These water 
reductions are estimated after accounting for the influence of other explanatory 
factors such as weather conditions, seasonal variation, and demographic 
characteristics. 

 
The RDMC may also consider the following additional public notification processes: utility bill 
inserts, publications placed at public locations, information on jurisdictional websites, public 
service emails, and public service announcements in the local media. Further, specific actions for 
public notification of drought occurrence, and education on drought mitigation, may be 
implemented by jurisdictions and water service providers, as these entities will have the most up-
to-date methods for communicating to water customers. 
 
If a public or privately owned community water system determines that their source well(s) are 
sufficiently stressed to trigger the Drought Watch criterion, the supplier will inform the RDMC 
and will initiate Drought Watch actions, including voluntary water withdrawal reductions. 

10.4.3  Drought Warning (Category D2 Severe Drought Conditions) 
After drought watch conditions have been established for the Water Supply Planning Region, 
Public and Privately-owned System Operators will initiate close watch on their source wells to 
monitor stress on recharge rates or mechanical operating characteristics.  If system conditions 
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indicate the need to reduce water usage, the system operator will consult with the local 
government administrator (County Administrator/Town Manager) to determine the issuance of a 
drought warning alert.  Drought warnings may be declared by the jurisdictions’ administrative 
executive in consultation with the elected officials of the jurisdiction.  Drought warnings may be 
issued for all or portions of any jurisdiction as required by, and at the discretion of the local 
government administrator.  The goal of the Drought Warning alert is to reduce water usage in 
affected systems by 10 percent.  
 
Required actions include notification of water customers of the affected public or private water 
systems of the Drought Warning, and requesting voluntary reduction

 

 in the following non-
essential water uses: 

• Water to wash down streets, sidewalks, walkways, driveways, parking lots, service 
station aprons, tennis courts, other hard surfaced areas, buildings, and structures, except 
as required for safety concerns; 

• Water to wash automobiles, trucks, trailers, and any other type of mobile equipment, 
except where required to meet air quality standards; 

• Watering of shrubbery, trees, lawns, grass, plants, and other vegetation (requested 
reductions do not apply to locations using treated wastewater effluent for irrigation).  
Watering of new plantings and active use facilities such as playing fields would be 
allowed;  

• Water from fire hydrants for construction purposes or any purpose other than fire 
suppression or other public emergency; 

• Water to fill or refill swimming pools; 
• Customer not served drinking water in restaurant unless requested. 

 
Further water reduction strategies include urging customers to restrict outdoor watering with 
sprinklers or irrigation systems between 10 am and 6 pm, and to request alternate-day use 
schedules based on last digit of residential or commercial address:  
      

• Odd-number addresses - Tuesday, Thursday and Saturday 
• Even-number addresses - Wednesday, Friday and Sunday 
• Watering by hand (with cans, wands, hand-held hoses) is acceptable any day of the week.  

 
If appropriate, the Drought Warning stage allows water suppliers to implement higher water rates 
for excess use.  Normal water rates should apply for consumption up to 12,000 gallons per 
billing cycle.  Rates may be increased by 15% for consumption above 12,000 gallons per 
dwelling unit during any one billing cycle. 
 
Increasing water rates has been found to reduce water-use (VWWRC, 2006). However, water use 
reduction stimulated by fee increases will likely not be observed for one or two months due to 
the billing cycle. Prompt and thorough advertising of a Drought Warning or Drought Emergency 
stage, and increased water rates, are important for expediting the rate at which customers begin 
reducing water use. 
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10.4.4  Drought Emergency 
When monitoring of public and privately-owned systems indicates severe stress on the system, 
potentially leading to an inability to maintain pumping rates, system operators may request that 
the jurisdictional administrator institute a Drought Emergency.  The Drought Emergency 
response target is to reduce water withdrawals by 15%.  
 
Following consultation with local elected officials, jurisdictional administrators are authorized to 
require mandatory reduction or cessation

 

 in the following non-essential water use for affected 
public or privately-owned systems:   

• Water to wash down streets, sidewalks, walkways, driveways, parking lots, service 
station aprons, tennis courts, other hard surfaced areas, buildings, and structures, 
except as required for safety concerns; 

• Water to wash automobiles, trucks, trailers, and any other type of mobile equipment, 
except where required to meet air quality standards; 

• Watering of shrubbery, trees, lawns, grass, plants, and other vegetation (exception: 
customers may water first-year foundations, trees and shrubs up to two hours a day by 
a hand-held or soaker hose, and new planting of grass within the first 30 days up to 
one hour a day by any means; restrictions do not apply to locations using treated 
wastewater effluent for irrigation); 

• Water from fire hydrants for construction purposes or any purpose other than fire 
suppression or other public emergency; 

• Water to fill or refill swimming pools; 
• Customers not served drinking water in restaurant unless requested. 
• Watering of athletic fields, courts, etc. is prohibited 
• Water leaks on customers’ piping shall be repaired within three (3) business days 

after notification by the water system operator. 
• All businesses, institutions and government entities shall prominently display, at their 

entrances and at each restroom and shower, signs indicating the current water 
emergency. 

 
Further mandatory

• Odd-number addresses - Tuesday, Thursday and Saturday 

 water reduction strategies include restricting outdoor watering with sprinklers 
or irrigation systems between 10 am and 6 pm, and requiring alternate-day use schedules based 
on last digit of residential or commercial address:       

• Even-number addresses - Wednesday, Friday and Sunday  
    
The Drought Emergency stage allows public water systems to implement higher water rates for 
excess use, if appropriate.  Normal rates may be increased by 30% for consumption above 
12,000 gallons per billing cycle.  Amendments to water rates and penalties for violating the 
DRCP Drought Emergency stage will be enforceable under local jurisdictional ordinance, and in 
general through the Code of Virginia governing water saving and water supply emergency 
ordinances.  Violations of required actions under the Drought Emergency stage may result in 
penalties to the customers of publicly-owned water systems being assessed under local the 
ordinance (see below): 
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• First offense:  Written warning; 
• Second offense:  $50 fine; 
• Third offense:  $100 fine; 
• Fourth offense:  $250 fine and water service suspension. 

 
The Drought Emergency stage for privately-owned community systems requires that the system 
operators demonstrate that they are complying with the water system capacity requirements set 
forth by the Virginia Department of Health Waterworks Regulations (12 VAC 5-590-520 and 12 
VAC 5-590-690).  The Department of Health Waterworks Regulations require system operators 
to demonstrate effective reductions in use or to pursue the development of additional capacity 
when withdrawals exceed 90 percent of the system’s permitted capacity during a stated period of 
time.  Failure of customers of privately-owned water systems to participate in the reductions 
required to meet the systems’ target reductions shall be subject to penalties set forth in the 
customers’ agreements/contract with the private water supplier. 
 
As noted above, if localized drought conditions impact public or privately-owned water systems 
to the extent that the individual supply Drought Emergency criterion is met, the system operator 
will contact the RDMC and implement Drought Emergency response actions for their system. 

10.4.5  State of Emergency 
In some cases, the mandatory non-essential water use restrictions may not be sufficient to protect 
the supplies of an individual public water works.  When a water source becomes so depleted or 
otherwise compromised as to threaten public health and safety, it may become necessary to 
ration water within that system in order to assure that water is available to support essential uses.  
Rationing water is a more severe measure than merely banning non-essential uses of water.  
Under rationing, each water user is allotted a given amount of water, based on a method of 
allotment developed by the local government.  Generally, it will be based upon a percentage of 
previous usage or on a specific daily quantity per household.  Rationing is more likely to have 
some effect on welfare than mandatory non-essential use restrictions, because industrial and 
commercial uses may be curtailed or eliminated to assure an adequate supply is available for 
human consumptive uses. 
 
The decision to ration water will typically be made by the governing body of the locality, with 
significant input from the RDMC.  Staff in each locality affected will work closely with residents 
where water rationing is required to assure that all available State resources are effectively used 
to support these highly stressed water supply systems.  The Virginia Department of Emergency 
Management (VDEM) is the first point of contact for waterworks or local governments who 
decide to ration water.  VDEM will coordinate the Commonwealth’s response and assistance to 
localities that are under a state of emergency. 

10.4.6  Considerations for Agricultural Water Sources 
Historically, agricultural use has not posed a problem for the region’s water supplies.  Under 
both Code of Virginia Section 15.2-923 and Section 15.2-924, water used for agricultural 
purposes is exempted from regulation by local governments.  Permitted limits for agricultural 
withdrawal from tidal and non-tidal waterways are defined by Virginia Code Section 9 VAC 25-
210-60 et seq. 
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10.5 Exemptions 
Upon implementation of a Drought Emergency stage, an appeals board (Board) will be 
established by any jurisdiction that initiates mandatory restrictions. The Board will consist of the 
locally-elected governing body or a Board appointed by the locally elected governing body. The 
jurisdiction attorney, or legal counsel designated by the jurisdiction, will serve as legal counsel to 
the Board. The Board shall be empowered to review applications for exemptions from the 
provisions of the mandatory water use reductions, increased fees and/or penalties, on a case-by-
case basis and, if warranted, to make equitable adjustments to such provisions. The Board shall 
also be empowered to establish regulations governing the granting of temporary exemptions 
applicable to all or some of the uses of the water supply as set forth. The Board shall, in deciding 
applications, balance economic and other hardships to the applicant resulting from the imposition 
of water use restrictions or allocations against the individual and cumulative impacts to the water 
supply resulting from the granting of exemptions. Individual applications shall be decided by the 
board within two (2) weeks of receipt of an application in proper form and containing all 
necessary information. 
 
Water customers who are engaged in activities in which water use is essential for public health, 
such as health care facilities (including but not limited to hospitals, minor emergency centers, 
health care practices, nursing homes, and convalescent centers), will be exempt from the 
mandatory water use reductions and increased water rates imposed under the DRCP. 
 
Commercial and industrial customers who require water as a major and essential part of their 
day-to-day operations will be exempt from mandatory water use reductions and increased water 
rates imposed under the DRCP provided that they have satisfactorily completed, submitted, and 
received approval for an exemption from the Board. 

10.6 Declaring Reduction of DRCP Drought Stages 
As drought conditions dissipate, water suppliers will progress through reduced drought stages 
until finally returning to “normal” water use conditions.  The RDMC will have responsibility for 
monitoring regional conditions and alerting localities to reduce drought stage designation, and 
ultimately a determination of normal water supply conditions. 
 
Individual water source conditions will take precedence over RDMC declarations for reducing 
drought response, as the local weather and system conditions are critical to water supply 
replenishment, more so than regional or state-wide drought conditions. The local water suppliers 
will continue weekly monitoring of supply characteristics, and will contact the RDMC to notify 
of improving water supply conditions, indicating reduced stresses to water supply conditions. 

10.7 Non-Climate Related Water Emergency Response 
Non-meteorological emergencies (contamination of water source, equipment failure) may result 
in declaration of a Drought Emergency stage by any public or privately-owned community water 
system, or if the impact is on a regional basis, the local government administrator. Appropriate 
response actions will be followed in order to mandate water use restrictions until water service is 
restored.  



Regional Water Supply Plan 
Counties: Essex, King and Queen, King William, Mathews, and Middlesex 

Towns: Tappahannock, Urbanna, and West Point 
 

 

July 2011 Page 112 

10.8 Per iodic Review and Update DRCP 
In accordance with Water Supply Planning Regulations, Section 9 VAC 25-780-120, the regional 
WSP must be reviewed and updated by the participating jurisdictions every five (5) years. The 
DRCP component of the WSP (herein) will likewise be reviewed and updated for conditions at 
the current time in the region.  
 
In particular, this review will focus on any required modifications in triggering criteria to reflect 
changed conditions.  Population growth and increasing water demand may increase a water 
supplier’s vulnerability to drought.  Major additions of new water sources or improvements to 
water system facilities may significantly reduce vulnerability.  
 
The update process also helps ensure that the Planning Region jurisdictions are familiar with the 
plan and encourages “post event” reviews of the plan to identify and correct any problems that 
may have arisen during an implementation.  

10.9 Local Drought Management Ordinances 
At the time of preparation of the WSP, King William County was the only jurisdiction in the 
Planning Region that had an ordinance to address drought contingency and response.  The DRCP 
will serve as an overall drought mitigation plan for the Planning Region.  A proposed Water 
Conservation Ordinance for implementing the Drought Response and Contingency Plan is 
presented in Appendix R. 
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11.0 STATEMENT OF NEED AND ALTERNATIVES (9 VAC 25-780-130) 
The following discussion evaluates the adequacy of existing community water sources to meet 
current and projected community water demands, presents a Statement of Need, and outlines 
water supply alternatives that may be considered for short-term and long-term options in the 
Planning Region. This discussion is presented in accordance with Water Supply Regulations 9 
VAC 25-780-130. 
 
Data and conclusions for the evaluation of adequacy and Statement of Need were compiled from 
previous sections of the WSP, including available community supply capacity (Sections 2, 4, 5), 
and projected water demand and demand management (Sections 8 and 9). The evaluation of 
adequacy and Statement of Need are based on all water data available at the time this report was 
completed. 

11.1 Adequacy of Existing Water  Sources 
Table 11-1 summarizes the analysis of adequacy of existing community water sources to meet 
projected water demand in the localities of the Planning Region, throughout the planning period 
(2007 to 2040).  Table 11-2 is structured to demonstrate the per-decade evaluation of adequacy 
within the Region as a whole, summarizing the results of per-capita demand forecasting 
discussed in Section 8.0 and Section 9.0.  The total permitted withdrawal available for 
community systems in the Planning Region was estimated at 2.93 mgd (Form 2A, Appendix B). 
 
To summarize the results shown in Tables 11-1 and 11-2, the total adjusted water demand for 
community systems in the Planning Region by year 2040 is 5.77 mgd, with the majority of the 
increased demand a result of projected growth in King William county and the Town of West 
Point.  Overall community system water demand represents approximately 196 percent of the 
total permitted withdrawal for community systems in the Planning Region.  Excluding the King 
William and West Point systems, demand in the remainder of the Planning Region would equal 
approximately 55 percent of the permitted system capacity. 
 
Based on the assumptions and estimations for water demand and demand management (Sections 
8.0 and 9.0), the overall conclusion is that while water sources in the Region are adequate to 
meet current and projected demand(s) through the Planning Period, the Town of West Point and 
King William County will require enhancement of their existing systems (see discussion below). 
The adequacy of resources will be re-evaluated in five years after compliance determination, 
according to 9 VAC 25-780. 

11.2 Statement of Need 
The discussion of adequacy of resources in Section 11.1 forms the basis for the Statement of 
Need for community water supplies. Under the assumptions and estimations for water demand 
and demand management used in Sections 8 and 9, overall water resources are expected to be 
adequate to meet projected demand in the Planning Region with the exceptions of King William 
County and the Town of West Point (Table 11-1).   
 
Under the assumptions used to prepare this Water Supply Plan (WSP), the Town of West Point 
could exceed its existing VDH water system permit capacity by 2012.  The Town’s wells have 
been developed into a productive, deep aquifer that should be capable of sustaining the Town’s 
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projected growth.  As well and storage infrastructure for the Town’s water system is upgraded in 
the coming years, enhancement of the Town’s mechanical systems should be adequate to address 
the projected shortfall.  Additional capacity, needed in the long term, would require amendment 
of the Town’s current groundwater withdrawal permit. 
 
Table 11-1.  Adequacy of Community Water Systems at the End of the Planning Period (2040) 

Locality 

Projected 
Population 
Served by 

Community 
Systems 
(2040) 

Estimated 
Water 

Demand 
(2040) 

Permitted 
Capacity 
(Current) 

Number of 
Community 

Water 
Systems 

for which data 
was available 

Estimated 
2040 Water 

Demand as % 
of Current 
permitted 

System 
Capacity 

Essex County 1,416 0.110 0.296 10 37.2 

King and 
Queen County 354 0.040 0.065 3 61.3 

King William 
County 42,941 4.108 0.483 10 850.50 

Mathews 
County 575 0.042 0.070 8 60.0 

Middlesex 
County 2,521 0.163 0.308 12 52.9 

Town of 
Tappahannock  3,449 0.538 0.780 1 69.0 

Town of 
Urbanna 566 0.176 0.400 1 44.0 

Town of West 
Point 3,985 0.571 0.528 1 108.3 

Planning 
Region 57,007 5.77 2.93 46 196.93 

* Based on Tables 8-11 to 8-19. Estimated population served by community systems in the Planning Region and 
projected water demand. 
 
Table 11-2.  Adequacy of Community Water Sources by decade for the Planning Period 2007 
to 2040* 

Year Population 

Estimated 
population 
served by 

community 
systems 

Population served 
as % of total 
population 

Estimated & 
Projected water 
demand (mgd) 

(2040) 

Estimated & projected 
water demand as % of 
permitted capacity ** 

2007 52,760 13,449 25.5 1.53 52.2 
2010 53,959 13,821 25.6 1.576 53.8 
2020 58,758 28,253 40.7 2.877 98.2 
2030 63,488 42,666 50.1 4.345 148.3 
2040 68,889 57,007 56.2 5.750 196.2 

* Based on Table 8-19. Summary of estimated population served by community systems in the Planning Region and 
projected water demand. 
** Total system capacity was estimated as 2.76 mgd based on available responses from community systems and 
available permitted capacity. 
 
Also, under the assumptions used to prepare this WSP, King William County would exceed 90 
percent of the existing permitted capacity for public and privately-owned community systems in 
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the County before 2015, assuming the growth rate experienced in the years between 2000 and 
2007 are reestablished.  The King William County Master Utility Plan, prepared for King 
William County in early 2008, and updated in 2010, by Resource International, Ltd., focused on 
the growth occurring in the Route 360/Central Garage area of the County.  The Master Utility 
Plan also noted that on-going growth in this area is likely to exceed the capabilities of the 
existing water system, and evaluated several potential strategies to address the County’s water 
needs.  The Master Utility Plan concluded that development of an additional 2.8 mgd would be 
needed to serve growth in the vicinity.  Alternatives for source water included development of 
additional groundwater wells (including the potential for one or more wells developed in King 
and Queen County), or a surface withdrawal from the Pamunkey River.  The Master Utility Plan 
does not recommend a preferred alternative for meeting the County’s water supply needs; 
however, it identifies the Pamunkey River withdrawal as the most feasible alternative.  King 
William County will consider factors of cost, permitting, and availability in evaluating which of 
the alternatives to pursue.   
 
The Adequacy Assessment and Statement of Need were made in aggregate for all community 
systems in the Planning Region. This is based on the particular context of the Planning Region, 
reliance on ground water and the potential for consolidation of private and Community systems. 
Community water systems in the Planning Region all rely on ground water to supply 
approximately 25% of the Planning Region population (see Section 4.0 and Section 5.0). 
Individual analysis of each privately-owned community system was not viable given the limited 
information at the level of individual systems and the small scale of most community systems 
(some supplying a service area as little as 3 residences). 
 
The ratio of population served by community systems and private individual wells may change 
in the future if development, climate and local aquifer conditions lead to a trend toward 
expansion of community systems to serve existing self-supplied users. This may occur as 
population growth in the Planning Region leads to consolidation of communities, and the 
aggregate replacement of individual private wells by community systems. Consolidation into 
community systems may also occur if private water sources are abandoned (i.e., contamination 
or drought).  
 
The adequacy of existing water sources to meet projected community water demand could 
change in the future given that all Community systems rely on ground water supplies. Continued 
or increased extra-regional withdrawals could affect the Planning Region’s groundwater 
supplies. Besides unforeseen economic and demographic changes in the neighboring regions, 
severe drought conditions can affect the groundwater sources in the Planning Region (Section 
10.0 addresses Drought Response and Contingency Planning). 

11.3 Summary of Potential Water  Supply Alternatives 
The Statement of Need indicates, according to available data, that water sources are considered 
adequate to meet current and projected demand(s) of community systems in the Planning Region 
throughout the Planning Period, except for West Point and King William County.  
 
The analysis of future alternatives for water conservation and new water supplies is introduced in 
this WSP for consideration as conditions in the Region change.  A full and detailed alternatives 
analysis, including technological, economic and permitting analysis, would be required only if 



Regional Water Supply Plan 
Counties: Essex, King and Queen, King William, Mathews, and Middlesex 

Towns: Tappahannock, Urbanna, and West Point 
 

 

July 2011 Page 116 

the existing source aquifers become over allocated or otherwise unable to sustain the growing 
demand. 

11.3.1  Short-Term Alternatives: Water Conservation and New Well Development 
As noted before in this WSP, water demand management techniques that are currently in effect, 
or under consideration by the Planning Region, are incorporated into the water demand 
projection (Section 8.0). The implementation of further water demand management practices is 
the most efficient strategy to improve water supply sustainability in the Region. Examples of 
water demand management practices that may be considered by jurisdictions and community 
sources in the Planning Region are presented in Section 9.0. 
 
Development of new water supply wells or increased withdrawal from existing wells is a second 
short-term alternative for new water supplies to serve the Planning Region.  Current regulations 
permit development of new wells outside of designated Groundwater Management Areas.  At the 
time of preparation of this Water Supply Plan, only King William County and the Town of West 
Point are within a designated Groundwater Management Area.  While enhanced permit 
requirements lengthen the time period for approval of new wells in the GMA, the three to four 
year time frame required for permitting may still be rated as a short-term strategy in light of the 
financial resource and time commitments needed for long-term alternatives discussed below. 
 
The Town of West Point currently relies on three drilled wells with a total design capacity of 
approximately .483 mgd (average).  Installation of new pumps and additional storage capacity 
would be needed to enhance system capacity.  In addition, a modification of the Town’s 
groundwater withdrawal permit would be needed.  This appears to be the best short and long-
term strategy for enhancing the Town’s water supply, unless an opportunity for participation in a 
regional water system is presented. 
 
While a Pamunkey River withdrawal has been identified as the preferred future water source to 
serve the County’s needs, development of new groundwater wells may be the best short-term 
alternative to meet the King William County water supply short-fall.  The lengthy permitting 
process for development of new wells in the GMA would be a constraint on successful 
implementation of this strategy.  The County may be most successful in pursuing an agreement 
to buy water from new wells developed outside of the GMA, such as King and Queen County.  
The County would need to weigh the cost of installing appropriate water line and associated 
infrastructure against the time savings in pursuing this approach.  Because of the large amount of 
water that would be required to meet the County’s projected growth during the planning period, 
development of ground water sources would be a short-term measure, at best, and would not be 
expected to satisfy the long-term need for water. 

11.3.2  Long-Term Alternatives 
Three primary alternatives comprise methods for enhancing or replacing water supplies in the 
Planning Region if long-term adequacy or water emergencies occur: 
 

a) Purchase of water from adjacent systems/jurisdictions 
b) Surface water withdrawal / reservoir development 
c) Less conventional alternatives: Reclaimed water, desalination, rain harvesting, water 

marketing and transfers 
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This list of alternatives was refined after consideration of a larger listing of methodologies, and 
deemed to represent relatively reasonable options for the Planning Region.  
 
Purchase of water from an adjacent jurisdiction with surplus water supply would be an obvious 
alternative for enhancing water systems in the Region.  Particularly those jurisdictions in 
proximity to larger urbanizing areas could benefit from cooperation within extra-regional water 
supply agreements.  As mentioned in Section 4.4, Gloucester County has the potential to transfer 
or supply water to adjacent jurisdictions in the Planning Region.  However, the option exists for 
the more rural jurisdictions of the Planning Region to act as water sources for the more rapidly 
developing areas of the Planning Region, thus providing a multi-jurisdictional pool of resources 
for efficient development of community water systems.  

As discussed above, system upgrades appear to offer a suitable short- and long-term solution for 
the Town of West Point.  Currently water availability from the Town’s existing wells appears 
suitable to serve the Town’s future needs. 

Surface water withdrawal appears to offer the best long-term alternative for meeting the needs of 
projected growth in King William County.  Groundwater withdrawal is not expected to provide 
sufficient long-term capacity, while purchase from adjacent jurisdictions may be infeasible as 
those jurisdictions attempt to satisfy their own growth in demand and the limitations of increased 
regulations.  The Pamunkey River and it’s tributary streams offer the most convenient and cost 
efficient alternative for reliable surface supplies and would be the County’s preferred source for 
development of a new water supply. 
 
Surface water withdrawal or reservoir development has become a more contentious issue in the 
past 20 years.  As competing uses and environmental effects of the use of surface waters has 
been considered, the cost of permitting and approval has risen.  While surface water development 
appears to offer the best solution for the jurisdictions of the western portions of the Planning 
Region, community acceptance and competition for access must be carefully considered as new 
surface water development is contemplated. 
 
Water supply alternatives that are less conventional, including reclaimed water, desalination and 
water marketing present potential innovative solutions to water supply needs, as compared to the 
more conventional groundwater or surface water source development. As technology improves, 
and costs decrease, these alternatives may prove beneficial in the future.  
 
Desalination is an option given the geographic location of the Planning Region. This alternative 
could be explored in the future to supply water to residents in the shoreline area. Several 
technologies are currently available to remove salt from ocean or brackish water (i.e. reverse 
osmosis membrane, solar evaporation array). Given the current high cost of these technologies, it 
is more likely to consider desalination as a future long-term alternative, when market prices may 
lower the cost of this alternative and economic incentives may be available. 
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11.4  Conclusions 
The Water Supply Plan (WSP) for the participating jurisdictions of the Middle Peninsula was 
prepared in accordance with Local and Regional Water Supply Planning Regulations (9 VAC 
25-780), which were adopted in response to the 2003 amended Code of Virginia that requires the 
development of a comprehensive statewide water supply planning process. 
 
The first phase of this WSP focused on the collection of water source and water use information, 
and identification of environmental conditions affecting the development and use of water 
supplies. The second Phase of the WSP addressed projection of future water demands, water 
demand management, drought contingency and response planning, and adequacy of water 
resources to meet current and projected demands. A statement of need and recommendations was 
prepared to protect and enhance water sustainability in the Region. 
 
The WSP is heavily weighted to consideration of ground water issues.  Moreover, the WSP is 
primarily focused on community water systems.  All of the public and privately-owned 
community water systems rely on ground water.   
 
Approximately 25 percent of the Planning Region population is served by community water 
sources (see Section 4.0 and Section 5.0). At the time this WSP was developed, no data were 
readily available to evaluate disaggregated water use in each community system or county (see 
Sections 4.1 and 5.1). Publicly-owned and operated community systems in the Planning Region 
serve a mix of business and residential users, while privately-owned community sources 
primarily serve residential users. We assumed that residents not served by community water 
systems obtain water from private, individual wells. Thus, approximately 75 percent of the 
population is self-supplied. 
 
Small, commercial self-suppliers and large self-suppliers did not provide sufficient data (i.e., 
data and information were not readily available) to support detailed analyses via this WSP. 
Current water use was estimated for agricultural and non-agricultural users. Few of the large 
self-suppliers identified in the Planning Region responded the survey. DEQ and VDH records 
were used to estimate water use for the remaining suppliers 
 
This WSP includes water data available at the time of report preparation. Section 3 provides a 
detailed discussion of data collection efforts, their limitations and results.  
 
A water demand forecast was prepared for community systems, which considered water demand 
management in the Planning Region. Projected population increase in the Planning Region 
through 2107 will increase community-system water demand by 4.22 mgd, from 1.58 mgd to 
5.75 mgd (see Table 8-19). Such water use scenario represents an increase from approximately 
50 percent of the total permitted system capacity to approximately 196 percent for community 
systems in the Planning Region (see Table 8-19). 
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11.5 Summary of Water Supply Planning Results 
Estimates of current and projected water demands in the Planning Region are summarized in 
Table 11-1. The water demand projections for community systems and residential self-suppliers 
account for water use savings induced by application of current demand management practices in 
the Region (e.g. adoption and enforcement of the USBC). No data were readily available at the 
time of plan preparation to evaluate disaggregated water demand for community or self-supplied 
water systems in the Region (see Sections 4.1 and 5.1). The Adequacy Assessment and 
Statement of Need were made in aggregate for all community systems in the Planning Region. 
This is based on the particular context of the Region, reliance on ground water and the potential 
for consolidation of private and Community systems (see Section 11.2). Therefore, aggregate 
community water demand, and small self-supplied demand were presented in this WSP.  
 
Insufficient data were provided by large (>300,000 gal/mo) self-supplied users in the water 
supply planning effort to perform a systematic demand projection. Rough baseline estimates 
were calculated for large agricultural and non-agricultural self-suppliers, using the limited data 
available. Agricultural and non-agricultural activities were assumed to remain constant in the 
Region throughout the Planning Period in order to contribute to an overall estimate of water 
demand in the Region. 
 
Projected water supply deficits were identified for community systems in King William County 
and the Town of West Point. Therefore, a formal water supply alternatives analysis is not 
required for this WSP. The Town’s best alternative for addressing both short and long-term 
needs appears to be the development of new groundwater capacity through system upgrade and 
permits allowing supplemental use of the Town’s existing wells.  King William County’s 
alternatives appear to be the development of new wells in the short term, combined with 
development of a surface water withdrawal in the Pamunkey River basin in the longer term. 
 
Under the assumptions and estimations for water demand and demand management used in 
Sections 8 and 9, other community water resources appear to be adequate to meet projected 
community demand in the Planning Region (Table 11-1). 
 
The adequacy of existing water sources to meet projected community water demand could 
change in the future because all community systems rely on ground water supplies. The 
evaluation of adequacy and the Statement of Need are based on available data collected at the 
time this report was completed. Future updates of this WSP should calibrate key variables that 
affect water demand in the Middle Peninsula. The adequacy of resources will be re-evaluated in 
five years when the WSP compliance determination occurs, according to 9 VAC 25-780. 
 
Some conditions that may change the adequacy of water resources include (see Section 11.2 for 
more details): 
 

• extreme prolonged drought coupled with an increase in seasonal population fluctuations 
(due to tourism and secondary homes) 

• changes in the ratio of the population served by community systems and private wells 
(Section 11.2.1.1 presents a scenario where part of the self-supplied population integrates 
into the community systems) 
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• new industrial development or expansion of existing industrial suppliers may drastically 
increase water withdrawals in the Region 

• extra-regional withdrawals could affect the Planning Region’s ground water supplies 
• ground water contamination, drought or other conditions that may cause reduction on the 

well’s yield or closure of wells 
 
It is critical for the Planning Region that community water supplies maintain the capacity to 
respond to both domestic demands and economic development potential. Diversification of the 
regional water supplies is important. A summary listing of short-term and long-term alternatives 
for water supplies is provided below (see Section 11.3) for potential scoping and evaluation in 
the future as the WSP undergoes periodic 5-year review to ensure water sustainability. 
 
Table 11-3.   Summary of estimated, current and projected demands in the Region 

Water Supply Planning Region 2007 2010 2020 2030 2040 

Community Systems 

Total Population of Planning Region1: 52,760 53,959 69,476 85,107 101,467 

Population Served by Community Sources2: 13,449 13,821 28,253 42,666 57,007 

Community Source Demand (mgd)3: 1.530 1.576 2.877 4.345 5.750 
Water demand of community systems as % of 

permitted capacity4 52.20 53.8 98.2 148.3 196.20 

Small Self-Suppliers 
Estimated Self-supplied Population (<300,000 

gpm)2: 40,511 41,286 44,534 48,043 52,186 
Estimated Domestic, Self-supplied Demand 

(mgd)3: 3.14 3.20 3.46 3.74 4.06 
Estimated number of businesses self-supplied 

by individual wells5: N/A N/A N/A N/A N/A 
Estimated Commercial, Self-supplied Demand 

(mgd)5: 0.32 0.33 0.36 0.39 0.42 

Agricultural, Large Self-Suppliers+ 
Reported Self-supplied Agricultural Sources 

(>300,000 gpm)6:                                       N/A N/A N/A N/A N/A 

Reported Self-supplied Agricultural Demand 
(mgd)6: 

2.23 2.23 2.23 2.23 2.23 

Percent Agricultural Demand Met by Surface 
Water Withdrawals: 98.7 98.7 98.7 98.7 98.7 

Non-agricultural, Large Self-Suppliers+ 
Reported Self-supplied Non-Agricultural 

Sources (>300,000 gpm)7: N/A N/A N/A N/A N/A 
Reported Self-supplied Non-Agricultural 

Demand (mgd)7: 20.66    20.66 

Percent Non-Agricultural Demand Met by 
Surface Water Withdrawals: 

N/A N/A N/A N/A N/A 

Estimated Unaccounted Losses (5% of 
water use total) (mgd): 

Note 8 Note 8 Note 8 Note 8 Note 8 

Total Water Demand (mgd): 
30.297 30.413 32.004 33.782 35.537 
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NOTES for Table 11-3: 
 
1 Population data and projections from Section 8.0. Population of incorporated Towns was included in County data. 
2 Approximately 25% of the Planning Region population is served by community systems, the rest of the population is assumed 
to be served by private wells (Section 8.3). 
3 Adjusted per capita water use factor after accounting for demand management practices and a 15% contingency factor for 
unaccounted losses. (Section 8.2). 
4 The total permitted capacity for community systems in the Planning Region was estimated at 2.76 mgd.  
5 See Forms 2-I and 3-J, Appendix B. 
6 See Forms 2-H and 3-I, Appendix B. 
7 See Forms 2-E and 3-H, Appendix B. 
8 Typically, between 5 and 15 percent of water usage is unaccounted for in system operations.  Because of the method adopted 
for estimating system demand (allocation of system reported usage to a per capita demand estimate, or use of a per capita useage 
factor), unaccounted losses are included in the category demand estimates.   
* N/A = no data reported or reported data represents an incomplete picture of users across the region. 
+ A baseline estimate was calculated using data from self-suppliers that provided information to EEE. Agricultural and non-
agricultural activities were assumed constant in the Region throughout the Planning Period. 
 
Potential alternatives to diversify and improve water supplies in the Planning Region: 
 

• short-term alternatives 
o water conservation 
o increase withdrawal capacity (upgrade existing systems and permits, or develop 

new wells) 
• long-term alternatives 

o Refurbish or install new ground water wells 
o Less conventional alternatives: Reclaimed water, desalination, rain harvesting, 

water marketing and transfers 
o Surface water withdrawal 

 
A full and detailed alternatives analysis, including technological, economic and permitting 
analysis, is required for the King William County and Town of West Point water systems.  This 
Regional Water Supply Plan has identified preferred alternatives for addressing supply shortfalls 
in those systems; however, the individual systems will need to consider cost and engineering 
feasibility of the preferred alternatives in assessing potential system enhancements. 
 
Any new water source will be assessed on a case-by-case basis to get authorization for surface or 
ground water withdrawals according to DEQ and VDH permitting processes. Furthermore, any 
future water use will be considered in the context of the latest update of this Regional Water 
Supply Plan. 

11.6 General recommendations for continuous improvement of water supply planning and 
water sustainability in the Region 
Future updates of this WSP should include readily available data (at that time) on water 
resources, water use, demand management practices, and the best available studies of aquifers’ 
capacity and ground water quality. The following general recommendations are aimed towards 
the continuous improvement of water supply planning and water sustainability in the Region: 
 

• Better quantify population fluctuations (due to tourism and part-time residents) on a 
regular basis and use this information to update water demand projections. Use of 
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monthly solid waste disposal volumes, monthly tracking of water demand by community 
systems, and other data sources sensitive to population fluctuations should be considered. 

• Reduce data gaps regarding water permits, average and seasonal withdrawals, 
disaggregated uses, and demand management practices in the community systems and 
private wells in the Region. Use this data to update the ratio of the population served by 
community systems and private wells. 

• Reduce data gaps regarding water permits, water permits, average and seasonal 
withdrawals, disaggregated uses, and demand management practices of large self-
suppliers in the Region.  

• Update assessments of aquifer capacity and ground water quality in future updates of the 
WSP’s adequacy of resources and statement of need. 

• Consider performing a water balance for the entire Region. 
• The entire region is not located within a Ground Water Management Area, and therefore 

data derived from ground water withdrawal permits is not available, which reduced 
available data for analysis of small self-suppliers.  By the time this WSP is due to be 
updated, the entire Planning Region may be part of the Eastern Virginia GMA as stated in 
Section 2.4.4.  If this should occur, this WSP will reflect those changes accordingly in 
future updates of the Plan. 

• Improve water conservation practices across all users in the Region and document 
practices used and their effect in water demands. Include this data in future forecasts of 
water demand. 

• Consider options to diversify water supplies in the Region. Some long-term alternatives 
include: 

o Refurbishing or installation of  new ground water wells 
o Use of less conventional alternatives: Reclaimed water, desalination, rain 

harvesting, water marketing and water transfers 
o Development of surface withdrawals.  

• Improve ground water quality monitoring of shallow wells in the Region. Shallow wells 
(primary means of serving individual self-supplied residences and businesses) are at the 
greatest risk for drought and contamination. 

• Develop Wellhead Protection Programs for all counties and towns in the Region.  
• Implement, monitor and update the DRCP included in this WSP. Include feedback of 

local authorities and residents. 
• Other general recommendations to protect ground water quality: 

• Well abandonment programs 
• Household hazardous waste collection 
• Drilling test monitoring wells 
• Inventory of septic tanks 
• Treatment technologies for de-nitrification of conventional septic tanks systems 
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12.0 Abbreviations List 
 
AWWA:  American Water Works Association 
 
CFCs:  Chlorofluorocarbons 
 
DCR or VDCR:  Virginia Department of Conservation and Recreation 
 
DEQ:  Virginia Department of Environmental Quality 
 
DOF or VDOF:  Virginia Department of Forestry 
 
DRCP:  Drought Response and Contingency Plan 
 
EUD: End User Device 
 
EPA or USEPA:  United States Environmental Protection Agency 
  
GPD or gpd:  gallons per day 
 
GMA:  Groundwater Management Area 
 
HID:  High Intensity Discharge 
 
MGD:  Million Gallons per Day 
 
MUP:  Master Utility Plan 
 
MPPDC:  Middle Peninsula Planning District Commission 
 
NPDES:  National Pollutant Discharge Elimination System 
 
RDMC:  Regional Drought Monitoring Committee 
 
USGS:  United States Geological Survey 
 
VDEM:  Virginia Department of Emergency Management 
 
VDH:  Virginia Department of Health 
 
VEC:  Virginia Employment Commission 
 
VDGIF:  Virginia Department of Game and Inland Fisheries 
 
VUSBC:  Virginia Uniform Statewide Building Code 
 
WSP:  Water Supply Plan 
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Figures Not in Plan Text 

 
Figure 1 ------- Study Area of the Water Supply Plan 
Figure 2 ------- Well Locations of Community Systems 
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Figure 5C ----- Locations of Community Wells and Large Self-Supplied Users in King William 
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Figure 6 ------- Dragon Run Watershed 
Figure 7 ------- Land Cover in the Middle Peninsula Region 
Figure 8 ------- Protected Land in the Middle Peninsula Region 
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Disaggregated Average Water Use Amounts 
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Natural Heritage Resources by County in the Middle Peninsula Planning Region 
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Appendix M 

Historic Resources in the National Register of Historic Places by County in the Middle Peninsula 
Planning Region 
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Excerpt from 2006 305(b)/303(d) Report (DEQ, DCR) 
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Demand Projections in the Context of Domestic Consumption, In-Stream Uses and Economic 
Development 
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APPENDIX P 
 
DEMAND PROJECTIONS IN THE CONTEXT OF DOMESTIC CONSUMPTION, IN-
STREAM USES AND ECONOMIC DEVELOPMENT 
 
The following sub-section will focus on the balance of the three broad water uses as they were 
considered in the water demand projection. 

Domestic consumption was taken into consideration in the overall demand projection for the 
Planning Region through population forecast using population data from decennial census and 
population estimates of the U.S. Census Bureau’s website (U.S. Census Bureau, 2009) and State 
Demographer Projections (Virginia Employment Commission, 2009). This method was used 
with both community water systems and small self-supplied users (withdrawals < 300,000 
gallons per month), given that the latter typically serve a single house or a small business. A 
general assumption was applied to water demand projections of domestic consumption. Water 
use practices were assumed to be constant over the planning period (e.g. per-capita amount of 
water). Practices and strategies to promote more efficient use of water will be discussed in 
Section 9.0, regarding water demand management.  

P.1 Domestic consumption 

Water plays an important role in diverse economic development activities, including those in the 
agricultural, commercial, and industrial areas. Water demand projections were estimated using 
assumptions on the current patterns of water use and economic activities. 

P.2 Economic activity and economic trends in the Planning Region 

 
A general assumption was applied in the demand projection of community systems in order to 
address commercial users. Commercial water use inside the service area of community systems 
was assumed to follow the same pattern as the population growth. Commercial development in 
the Planning Region tends to be located in the Towns and is generally supplied by Towns’ public 
water systems.  Other commercial activity is concentrated along major transportation corridors 
and is self-supplied by individual wells or served by privately-owned community systems.  
 
Large self-supplied sources (withdrawing >300,000 gal/mo) did not provide sufficient data to 
allow for a detailed analysis of their future water demand. The only exception is Smurfit-Stone 
Corporation, the largest non-agricultural self-supplied water user in the Planning Region. 
 
Agricultural activities and water use show some definite trends in the Planning Region. Although 
the Middle Peninsula is predominantly rural, a trend towards suburbanization is already apparent 
in some areas. According to county comprehensive plans, rural activities and rural jobs are 
declining throughout the Planning Region.  Preservation of the rural nature of the area and 
agricultural lands has become a priority for most localities.  
 
Agricultural water use has been steadily declining since 1990. Agricultural water use declined 
from 1.44 mgd in 1990 to 0.87 mgd in 1995 (a 40% decline), which represented about 3% of the 
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total water demand in the region (Water Supply Management on the Middle Peninsula, MPPDC, 
2002). Development pressure is likely to cause more agricultural decline, converting farmland 
into subdivisions. Local efforts to preserve the rural nature of the region may then focus on 
stabilization of agricultural activities, rather than expansion. 
 
Non-agricultural users typically comprise commercial or industrial users of water. As mentioned 
above, commercial users inside the service area of community systems are generally accounted 
for in the water demand projections of community water systems. Increased water use by 
businesses in the region will closely parallel local population growth and trends in recreation and 
tourism.  
 
Trends in future water use for industrial activity (existing and new facilities) are difficult to 
forecast. Our projections assumed that existing permits for Smurfit-Stone will constitute an 
upper limit on the water use at the company’s mill in West Point.  Operations at the mill will 
generally follow a trend of using water more efficiently, rather than in increasing amounts.  For 
the purposes of water demand projections, it was assumed that the other industries would follow 
trends similar to the over-all growth of the Region. An approximate water use for industries was 
based on their proportion of water use in the region and the relative water use by Smurfit Stone 
Corporation. Any new industrial water user will have to be assessed on a case-by-case basis for 
surface and ground water withdrawals, and future water use must be continually re-evaluated in 
the context of the Regional Water Supply Plan. 
 
Long-term growth trends for each county have been identified by their respective county and 
town authorities. Future plans for economic and residential developments have been included in 
the updated comprehensive plans. 
 
In general, all localities in the Planning Region strive to maintain a healthy economy into the 
future, strengthening current business and attracting new ones. A brief description of economic 
activity in the Planning Region is presented below. 
 

a) Essex County (2003 Essex County Comprehensive Plan) 
 
Past residential development has been driven by the County’s riverfront and rural qualities, 
which attract new residents from more urban areas who seek a rural lifestyle and/or second home 
(2003 Essex County Comprehensive Plan, 83-84). 
 
Business growth is expected for expansion of existing business; for establishment of possible 
new outlets for retail uses, food related businesses, and automobile sales-service; and for growth 
in building supply businesses in support of regional construction activity. Past development in 
the County has been driven by the Town of Tappahannock’s role as a regional commercial and 
business center (2003 Essex County Comprehensive Plan, 83-84).  
 
The location where business growth is expected to occur in Essex is in and around the Town of 
Tappahannock, with small, rural service areas scattered throughout the County.  Commercial and 
residential strip development along county roads and highways will be discouraged for traffic 
safety and aesthetic reasons.  The County does want to attract new and relocating businesses and 
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industries which complement the existing economic base and provide high quality jobs for 
residents.  Industrial sites with infrastructure, both publicly and privately owned, are available in 
the County and the Town.  The objective, when promoting industrial growth, is to maintain and 
enhance as much diversity in the industry base as possible.  (2003 Essex County Comprehensive 
Plan).   
 
Essex County, like many of the other Middle Peninsula localities, has the overriding goal of 
sustaining the rural nature of the county by (among other factors) controlling future development 
but allowing for moderate growth in the economic base and job supply. The majority of future 
growth will be directed to areas that are already served or proposed to be served with adequate 
public facilities such as sewer, water, roads, and schools. Residential, commercial and industrial 
growth will be discouraged in areas with significant natural development, such as natural 
resource areas and environmentally sensitive areas (2003 Essex County Comprehensive Plan, 
70). 
 

b) King and Queen County (King and Queen County Comprehensive Plan 2006) 
 
King and Queen County is one of the most rural counties in Virginia. It has a low density of 
growth throughout, with most of the growth being residential and only some business. King and 
Queen County has experienced less growth in population, and particularly in business activity, 
than the other counties of the Middle Peninsula. The rural character of the area and its proximity 
to major urban areas are the two biggest forces that attract potential residents, and this trend is 
expected to continue. This county lies outside of the main corridors of commercial traffic in the 
WSP Region, but does have two areas that are located along major routes that are attractive to 
commercial development.   
 
Factors that drive business growth in King and Queen County include the density of residences 
located near roadways, and the potential for development along the Route 360 and Route 33 
corridors.  There are 5 small rural village centers located along Route 14 that serve the rural 
residential needs of County residents.  There are four Commercial Corridor Centers located 
along the major highway corridors of 360 and 33 that should continue to be attractive to 
development (King and Queen County Comprehensive Plan 2006).  
 
There is a potential for new residential and business growth on Route 33 in the lower portion of 
the County, as suburban growth extends from the Town of West Point in neighboring King 
William County. Any large business growth that occurs in King and Queen County will most 
likely be located along Route 360 or Route 33.  The four Commercial Corridor Centers are 
located along major highways of the WSP Region, attracting people traveling through the 
County. These areas are where commercial growth will be focused in the future (King and Queen 
County Comprehensive Plan 2006). 
 

c) King William County (King William County Comprehensive Plan Update 2003, III-2: 
III-7) 

 
King William County is the most populous of the five counties in the WSP Region, with roughly 
30% of the region’s population estimated to be there in the year 2040. As mentioned before, the 
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largest industrial groundwater user in the region (Smurfit Stone Corporation) is located in the 
Town of West Point in King William County. As the population steadily increases, 
commensurate increases in public utility services are considered options by the MMPDC. 
 
King William County has a small commercial and industrial base. The County is experiencing 
population growth as a result of people moving from the Richmond Metropolitan area to live in a 
more rural area, and then commute to an employment center within the city. The rising 
population numbers, however, will make the area along Route 360 attractive to commercial 
businesses.  The County plans to actively pursue new business and industry opportunities, and all 
such developments will be encouraged to be designed with consolidated access on to major 
roadways. 
 
King William County desires to preserve its essential rural character and the sense of uncrowded 
open space. It is planned that a large portion of land in the County will be conserved for 
agricultural uses. When new development occurs, the County plans to focus it into areas that 
have a potential for future public utility service to safely support additional development in the 
long term, or areas which offer greater than average opportunities for providing adequate road 
access to serve residential traffic (including commuter traffic to employment centers within and 
adjacent to the county). Currently, a large portion of the development in the County relies on 
private wells and on-site septic fields for water and wastewater services (King William County 
Comprehensive Plan Update 2003, x: xii). 
 
Most of the growth in King William County is planned to occur along the Route 360 corridor. 
The growth expected to occur outside of the 360 corridor will most likely occur in the upper part 
of the county and the very lower end that is adjacent to the Town of West Point. These areas 
outside of the growth corridor may see growth types including medium density residential 
developments, and industrial and rural commercial nodes.   
 

d) Mathews County (2000 Comprehensive Plan Mathews County) 
 
The population of Mathews County has been and is expected to continue growing at a slower 
pace than the other counties in the Middle Peninsula. Typical new residents of Mathews County 
are either workers who hold jobs outside the County, or have selected this community as a place 
of retirement (www.census.gov). Forces driving the population and business growth in Mathews 
County include:  the number of jobs available, location to major population centers that provide 
jobs (Hampton Roads, Richmond, and Baltimore/Washington DC), rural character of the county, 
and housing and public infrastructure available to residents.  Expanding the water and 
wastewater infrastructure would make the county more attractive to potential residents and 
homeowners.   
 
Businesses in Mathews County, based on employment numbers, fall into the following industry 
categories:  agriculture, forestry, fishery, construction, manufacturing, transportation/utilities, 
trade, finance/insurance/real estate, services and government. The three major business areas are 
seafood, agriculture, and retail.   
 

http://www.census.gov/�
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Mathews County is attractive to retirees and people looking for a seasonal home.  The growth in 
population of “commuter” workers and the continued migration of retirees to Mathews County 
will continue to increase and generate additional markets for middle- to upper-range homes.  The 
dominant location for new, conventional homes during recent years has been along the County’s 
abundant shorelines, and this is mainly because the older and more affluent population that is 
moving into the county demands those waterfront locations.  The outlook for future housing is 
likely to be a continuation of the present pattern of housing, mostly located along shorelines and 
roadways. 
 
The housing growth will face severe limitations regarding where housing units may be 
constructed, and will require careful evaluation for septic tank installation approval. There are 
village hubs and rural communities planned in certain areas throughout the County where the 
most attention for development should be focused (after the Mathews Village Center), including 
the two distinct groups of waterfront communities and crossroads communities. Residential 
growth will continue to occur on the waterfronts in the “Shoreline Management Areas,” as 
designated by the County in their Future Land Use Plan, which is included in the 2000 
Comprehensive Plan.   
 
Mathews County hopes to be an attractive place for businesses to establish themselves and grow.  
Most commercial business development will be focused into the Mathews Village Center, 
located in the center of the County, with other development areas located in the crossroads and 
waterfront community hubs.  The County wants to promote “Waterfront Development Districts” 
to focus on developing commercial waterfront enterprises that target tourists and retired persons. 
The area of Dixie and Cobbs Creek is planned as a general development area where mostly retail 
businesses will be attracted.   As with all of the counties that make-up the Middle Peninsula, 
Mathews plans to keep most of its land area rural (2000 Comprehensive Plan Mathews County, 
Virginia). 
 

e) Middlesex County (County of Middlesex, Virginia Comprehensive Plan 2001). 
 

Population growth in Middlesex County has not kept up with the growth of the Middle Peninsula 
Planning District as a whole. Middlesex County, like Mathews County, is an attractive place for 
retirees to settle.  Approximately 10.7% of the population of Middlesex County is retired, which 
is twice that of the Virginia state average.  Additionally, Middlesex County is located along the 
Rappahannock River, and shoreline locations will continue to be attractive to affluent retirees in 
Middlesex County as in the other counties along the river. 
 
Businesses in Middlesex County include industrial, agriculture, construction, manufacturing, 
transportation, communication, public utilities, wholesale and retail trade, finance, insurance, 
real estate, service and government.  Employment in the manufacturing, farm, forestry, and 
fishing sectors has been on a steady decline for 20 years.  Construction, retail trade, and service 
sector jobs have increased primarily due to new housing starts, increased retail sales associated 
with population growth, individuals or families with greater disposable incomes, and the service 
requirements of a retirement population in combination with other communities in the region.  
Tourism is an important part of the local economy and includes services for seasonal residents 
and visitors. 
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Middlesex County is located within commuting distance of metropolitan areas including the City 
of Richmond, Hampton Roads/Newport News area, Northern Virginia area and 
Baltimore/Washington DC. However, the rural character of Middlesex County is an attribute that 
is planned to be sustained into the future.  The County’s rural nature and its proximity to the 
Chesapeake Bay and the Bay’s tributaries will continue to be the major forces influencing 
residential, commercial and water-access-oriented development and population growth.    
 
Because Middlesex County places a high priority on preserving its rural character, the planned 
rural development pattern is one containing sufficient open or undeveloped land.  Residential 
growth is scattered throughout the county, with concentrations in and near the Town of Urbanna, 
the Saluda area, and the lower end of the county in the Deltaville area along the Rappahannock 
and Piankatank Rivers.  Most commercial development is currently located along Route 33 
between Saluda and Stingray Point, with some operating in Saluda and in or near the Town of 
Urbanna.  There are a few industrial sites located on Route 17/33 near Saluda and in Topping, 
off of Route 3.  
 
Any area of the County, except prime farmland, is suited for a wide range of residential 
development.  Middlesex seeks to attract commercial and industrial activities which are 
compatible with preserving the natural environment. Town-like developments are planned to be 
high-density settlements containing primarily high-impact commercial activities, and a mix of 
compatible service-type activities and medium and high density residences.  
 
Most commercial expansion is planned in or near these town-like areas to meet the needs of the 
County, and the distribution of these areas place all residents within a few miles of an emerging 
commercial center.  The Middlesex Future Land Use Plan indicates a growth of commercial 
centers and waterfront development in the Deltaville/Stingray Point area of Middlesex County, 
with a town-like development including commercial opportunities located at the intersection/split 
of Routes 3 and 33 at Hartfield.  Saluda, the County’s government seat, is expecting and 
planning to see future commercial growth.  Future opportunities for suitable industrial activities 
exist at Grey’s Point, new Hummel Airfield, near Urbanna, and along U.S. Route 17 south of 
Saluda.  Other areas along the Route 17 corridor may be designated as Industrial Development 
Opportunity Zones (County of Middlesex, Virginia Comprehensive Plan 2001). 
 



Regional Water Supply Plan 
Counties: Essex, King and Queen, King William, Mathews, and Middlesex 

Towns: Tappahannock, Urbanna, and West Point 
 

 
July 2011 Page 309 
 

 
In conclusion, economic development is a key goal in the Planning Region, and local 
governments will continue to take actions to strengthen existing business and to attract new ones. 
Given the uncertainty of future economic patterns and their implications for water demand, the 
best course of action will be to evaluate on a case-by-case basis large new projects or the 
expansion of existing business. As mentioned above, new community supply wells and surface 
water withdrawals (greater than 300,000 gallons per month) are subject to an evaluation and 
approval process by VDH and VDEQ. Any future water use will be considered in the context of 
the Water Supply Plan for the Planning Region. An important consideration is that water savings 
resulting from the water demand management’s practices can provide a safety cushion to allow 
for increased water demand from economic activities.  

In-stream beneficial uses were described previously, as well as possible effects associated with 
the operation of the community water systems. The existing environmental conditions related to 
fish and wildlife resources and habitat, recreation, cultural and aesthetic values are described in 
Section 7.0. Consideration was given to the presence of endangered species, water quality, and 
special designations of the bodies of water in order to protect habitat, maintain waste 
assimilation and provide recreational and cultural amenities. Population and economic growth 
may affect recreation, navigation and waste assimilation activities. Typically, the most 
immediate actions to protect in-stream uses include: limiting the amount of withdrawals, 
enhancing design criteria for intakes to reduce the capture of organisms, and selecting adequate 
timing for construction activities to prevent disruption of breeding activities. Furthermore, 
adequate wastewater treatment will ensure water quality which is a key element for habitat 
protection and waste assimilation. 

P.3 In-stream uses 
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APPENDIX R 
 

 
Proposed Ordinance to Implement the Drought Response and Contingency Plan 

(Note:  this draft ordinance relies heavily on the Water Conservation Ordinance previously 
adopted by King William County.  Each locality will alter and revise the ordinance to address the 
water system characteristics in operation within that jurisdiction.   
 

 
(Name of Jurisdiction) Water Conservation Ordinance 

Ordinance Section #####.  Water emergencies and conservation. 
 
(a)   Purpose and authority to declare water emergencies.  For purposes of this section, unless 
the context clearly requires a contrary meaning, the term "water" shall mean potable water 
withdrawn from any water utility system that is owned and/or operated “by a locality, authority, 
or company distributing water for a fee or charge”. 
 
In the event of an actual or anticipated shortage of potable water due to climatic, hydrological, 
mechanical and/or other extraordinary conditions, (Name of Jurisdiction) may determine that 
certain uses of water should be reduced, restricted, curtailed and/or prohibited. These reductions, 
restrictions, curtailments and/or prohibitions are intended to protect the health, safety and welfare 
of the residents of (Name of Jurisdiction). 
 
The (County Administrator/Town Manager), with the approval of the (Board of 
Supervisors/Town Council), or its subsequent ratification by the (Board/Council) within 48 
hours, is authorized to declare water emergencies in the (County/Town), as a whole or portions 
thereof, affecting the use of water. 
A Drought Emergency declaration will be issued after consideration of the conditions of 
individual affected systems.   The County Administrator/Town Manager may order mandatory 
restrictions on water use in response to specific conditions, such as when any system exceeds 90 
percent of the permitted capacity for 3 consecutive months.  The County Administrator may 
intervene to declare a drought emergency for privately-owned systems if the private system 
operation is unable to restrict water usage when needed. 
 
(b) Drought monitoring to anticipate water emergency conditions.  (Name of Jurisdiction), in 
cooperation with other jurisdictions of the Middle-Peninsula Water Supply Planning Region, will 
monitor the U.S. Drought Monitor operated by the U.S. Geological Service and made available 
through DEQ’s website at:  http://www.deq.virginia.gov/waterresources/drought.php.  When the 
USGS Drought Monitor registers a condition “D1-Moderate Drought” for (Name of 
Jurisdiction), the (County Administrator/Town Manager) shall declare a Drought Watch alert for 
all water systems addressed by this ordinance. 
 
(c)   Water conservation measures.  After the declaration of a water emergency under the 
authority provided by Virginia Code Sections 15.2-923 and 15.2-924, and upon a determination 
by the (County Administrator/Town Manager) of the existence of the following one or more 
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conditions, the (County Administrator/Town Manager) shall take the following actions which 
shall apply to any person whose water supply is furnished from an affected water utility system:  
  
(1)   Condition 1 (Drought Warning).  When moderate but limited supplies of water are available 
or when a “D2-Severe Drought” condition is registered on the USGS Drought Monitor, the 
(County Administrator/Town Manager) may, through appropriate means, call upon the affected 
population and entities to employ prudent restraint in water usage and to conserve water 
voluntarily by whatever methods available.   
 
(2)   Condition 2 (Drought Emergency).  The (County Administrator/Town Manager) is hereby 
further authorized during the duration of a water emergency for which voluntary measures would 
be insufficient to order the restriction or prohibition of any or all of the following water uses by 
users of an identified, affected water system after consultation with the affected water system 
owner/operator:   

 
a.   Watering of outside shrubbery, trees, lawns, grass, plants, home vegetable gardens, or any 
other vegetation except from a watering can or other container not exceeding five gallons in 
capacity. This limitation shall not apply to commercial greenhouses, nursery stocks and sod 
growing, which may be watered in the minimum amount required to preserve plant life 
between 6:00 p.m. and 8:00 a.m. 
b.   Washing of automobiles, trucks, trailers, or any other type of mobile equipment, except 
in licensed commercial vehicle wash facilities. 
c.   Washing of sidewalks, streets, driveways, parking lots, service station aprons, exteriors of 
homes or apartments, commercial or industrial buildings or any other outdoor surface, except 
where mandated by federal, state or local law. 
d.   The operation of any ornamental fountain or other structure making a similar use of 
water. 
e.   The filling of swimming or wading pools requiring more than five gallons of water, or the 
refilling of swimming or wading pools that were drained after the effective date of the 
declaration of emergency, except that pools may be filled to a level of two feet below normal, 
or water may be added to bring the level to two feet below normal, or as necessary to protect 
the structure from hydrostatic damage. 
f.   The use of water during outdoor recreational activities. This limitation shall not apply to 
water utilized for drinking and sanitary purposes during such activities. 
g.   The use of water from fire hydrants for any purposes other than fire suppression and 
related training exercises, unless otherwise approved by the county administrator. 
h.   The serving of drinking water in restaurants, except upon request. 
i.   The operation of any water-cooled comfort air conditioning that does not have water-
conserving equipment in operation. 

 
(3)   Condition 3.  In addition to the restrictions and prohibitions authorized under subsection (2) 
above, the (County Administrator/Town Manager) is hereby further authorized during the 
duration of a water emergency to implement any or all of the following for any of the affected 
water systems:   

a.  For any publicly owned and operated public water utility: 
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i.   Industrial, institutional, commercial, governmental, wholesale and all other 
nonresidential customers shall be allotted a percentage reduction based on that customer's 
average monthly water consumption for the same billing period of the previous calendar 
year's consumption. 
ii.   Individual residential customers shall be limited to a specific volume or percentage 
reduction of water per month. 
iii.  If the allotted monthly water usage, as determined in subsection (3)a.i. and (3)a.ii. 
above, is exceeded, the customer shall be charged two times the existing service rate for 
consumption over the minimum monthly charge for every 1,000 gallons of water 
consumed above the allotted volume. Where prior consumption data is not available, the 
county administrator shall estimate allocations based upon the data available from similar 
activities of equal intensity. 
iv.   Declaration of a moratorium on new and expanded connections to the public water 
utility system, unless such connections are primarily intended and designed to provide 
fire protection and/or potable drinking water to lawfully permitted residential or 
nonresidential buildings that are existing or substantially constructed at the time that a 
water emergency is declared. 

b. For any privately owned and operated public water supply: 
The system operator shall be required to demonstrate on a monthly schedule, compliance 
with the capacity requirements set forth by the Virginia Department of Health 
Waterworks Regulations (12 VAC5-590-520 and 12 VAC5-590-690). 

 
(4)   Condition 4.  When crucially limited supplies of water are available, the (County 
Administrator/Town Manager) shall restrict the use of water from any affected water system to 
purposes which are absolutely essential to life, health and safety. Such permitted uses of water 
may include, but may not be limited to, the provision of limited quantities of water for drinking 
and sanitation purposes to residents, health care facility patients and/or emergency shelter 
evacuees, who are unable to utilize their potable water supplies due to the loss of electrical 
power, storm events or other natural or manmade causes.   
 
(5)   Failure to address leaks.  It shall be unlawful for the owner of any residential unit or units, 
or the owner of any commercial or industrial establishment which is found to be an excessive 
user of water due to leakage from waterlines or plumbing fixtures on the premises, to fail to take 
immediate action to repair and to stop such leakage after being so ordered by the (County 
Administrator/Town Manager) or his agent.   
 
(6)   Effective date.  The imposition of the restrictions above shall become effective upon their 
being printed in any newspaper of general circulation in (Name of Jurisdiction), or broadcasted 
upon any radio or television station serving (Name of Jurisdiction).   
 
(7)   Appeals for exemptions.  Upon implementation of subsections (2), (3) or (4) above, the 
(County Administrator/Town Manager) shall establish an appeals procedure to review customer 
applications for exemptions from the provisions of subsections (2), (3) or (4) on a case-by-case 
basis and, if warranted, to make equitable adjustments to such provisions. The (County 
Administrator/Town Manager) shall also be empowered to establish regulations governing the 
granting of temporary exemptions applicable to all or some of the uses of the water supply set 
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forth in subsections (2), (3) or (4). The (County Administrator/Town Manager) shall, in 
rendering a decision on such applications, balance economic and other hardships to the applicant 
resulting from the imposition of water use restrictions or allocations against the individual and 
cumulative impacts to the water supply resulting from the granting of such exemptions and may 
impose reasonable conditions to ensure compliance with the terms of the exemption.   
Any person subject to a decision rendered by the (County Administrator/Town Manager) under 
this section may appeal such decision to the (Board of Supervisors/Town Council). The appeal 
shall be in writing and shall be submitted to the (County Administrator/Town Manager), as agent 
for and clerk to the (Board of Supervisors/Town Council). 
The (County Administrator/Town Manager) may issue temporary waivers or exemptions within 
the provisions of this subsection for such periods of time as may be necessary for the (Board of 
Supervisors/Town Council) to formally consider action on the appeal. 
The (Board of Supervisors/Town Council) shall render a decision on the appeal and may: affirm, 
with or without modification, the (County Administrator’s/Town Manager’s) decision; or 
approve the requested exemption, with or without modification. The (Board of 
Supervisors/Town Council) may impose reasonable conditions to ensure compliance with the 
terms of any exemption granted hereunder. 
Any decision rendered by the (Board of supervisors/Town Council) shall be subject to remedies 
provided by statute. 
(d)   Penalty for violations.  Any person who shall violate any of the provisions of this section, or 
of any of the conservation regulations promulgated by (Name of Jurisdiction) pursuant thereto, 
shall, upon conviction thereof, be subject to the penalties provided in section (###). Each act or 
each day's continuation of a violation shall be deemed a separate offense.   
In addition to the foregoing, the (County Administrator/Town Manager) may suspend public 
water utility service to any person continuing to violate the provisions of this ordinance or the 
regulations promulgated hereunder. 
If such public water utility service is terminated, the person shall pay a reconnection fee of 
$50.00 before service is restored. 
 
(e)   Declaration of end of water emergencies.  The (County Administrator/Town Manager) shall 
notify the (Board of Supervisors/Town Council) when, in his opinion, the water emergency 
situation no longer exists. Upon concurrence of the (Board of Supervisors/Town Council), the 
water emergency shall be declared to have ended.   
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