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Section 1.0   Water Withdrawal Reporting and Data Collection in Virginia 

Authorization 

The Virginia Water Withdrawal Reporting (VWWR) Regulation (9VAC25-200-10, et seq.) 

requires the annual reporting of surface water and groundwater withdrawals.  The VWWR 

Regulation became effective in March 1982 and was revised in December 1990.  Individuals or 

facilities in Virginia that withdraw water for crop production (including, but not limited to, 

nurseries, and sod farms) at volumes greater than one million gallons in a single month must 

measure and report annually to the Virginia Department of Environmental Quality (VADEQ) the 

monthly volume of water withdrawn.  Individuals or facilities withdrawing water for ALL other 

purposes (including, but not limited to, livestock production, mining operations, public water 

supplies, manufacturing, power production, and golf courses) with an average daily withdrawal 

exceeding 10,000 gallons per day in any single month must also measure and report annually to 

VADEQ.  The purpose of withdrawal reporting is to enable appropriate planning for the 

Commonwealth's future water needs through the collection of water use information.   

Virginia Water Use Data System (VWUDS) 

The VWUDS database was first developed in 1982 by CACI Incorporated under contract with 

the USGS.  The data system was stored on a Prime 750 minicomputer located in the USGS 

Richmond office.  In the 1990s the data system was accessed by VADEQ staff using personal 

computers and resided in an Access database.  In the fall of 2008, the VWUDS was moved to an 

online database named EDWrD (Environmental Data for the Water Resources Division).  For the 

first time, operators of withdrawals were able to enter data electronically through this website. 

For reporting of 2016 withdrawals, the VWUDS database will be incorporated into VADEQ’s 

VA Hydro, an integrated water supply modeling and analysis tool designed to ultimately link 

modules pertaining to water withdrawal permitting, water supply planning, water withdrawal 

reporting, GW-2 well registration, and drought monitoring/modeling (of both surface water and 

groundwater).   

The data for individual facilities and their measuring (withdrawal) point(s) has been reported 

since 1982 and is contained in VWUDS.  Facility information collected includes the owner’s 

name, system name, facility location, and contact information.  Measuring point information 

includes the water source name, category of use, standard industrial classification, type/sub-type 

of withdrawal, the status of the source, action type, permit information, intake location, river 

basin, latitude, longitude, measuring method, meter location, monthly withdrawal totals in 

million gallons, the maximum day of use during the year and the month in which the maximum 

day occurred. 

VWUDS characterizes four water withdrawal source types:  streams (including rivers), 

reservoirs, springs, and wells. Withdrawals from the first three of these sources are considered 

http://lis.virginia.gov/000/reg/TOC09025.HTM#C0200
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“surface water withdrawals.”  Springs discharge groundwater to surface water bodies and would 

naturally form the headwaters of watercourses as defined by the State Water Control Law 

(§62.1-104, Code of Virginia) and are, therefore, categorized as surface water rather than as 

groundwater.  Groundwater withdrawals are typically derived from wells; however, there are a 

small number of withdrawals from dug farm ponds and quarries that intersect the groundwater 

table and are otherwise unconnected to a watercourse that are also categorized as groundwater in 

VWUDS. 

In addition to providing data on withdrawals, some facilities voluntarily report their non-

withdrawal measuring points.  These measuring points are assigned to the “transferred water” 

type and include the action types of “delivery,” “release,”  “system delivery,” and “system 

release.”   Facilities may also report an action type of “return flow” to record the surface water or 

groundwater withdrawals that are then returned (discharged) to the same or a different surface 

water source.   Return flows are reported by power generating facilities to represent the amount 

of non-consumption generating flow through hydroelectric turbines.   

VWUDS Categories of Use  

The categories of use in VWUDS are classified as agriculture (including, but not limited to, 

livestock watering), commercial (includes golf course irrigation), power production (including 

nuclear, fossil, and hydro), irrigation (including but not limited toes agricultural crop, sod, and 

nursery production), manufacturing, mining, public water supply, and other.   
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USGS & VWUDS Use Category Comparison 

USGS 

Category 

BASELINE 

GOALS 

(Tier 1) 

Tier 2 Tier 3 VA DEQ 

Corresponding 

Category 

Livestock Annual 

withdrawals 

for major 

facilities, 

reported by 

water source 

and by water 

type. 

Site-specific 

annual and 

monthly 

withdrawals for 

all facilities 

reported by 

source of water, 

and by water 

type. 

Site-specific 

animal counts 

and animal type. 

Improved and 

verified 

coefficients for 

water use per 

head for animal 

type, confined 

or open-range, 

seasonal 

variability, and 

other variables. 

Water 

withdrawals 

from sources 

supported by 

USDA programs 

to protect 

streams. 

Agriculture 

Category 

includes water 

withdrawn for 

raising 

livestock, and 

for fish farming 

and hatcheries, 

but is not 

inclusive of 

water used for 

crop irrigation; 

require water 

users to measure 

and annually 

report by water 

source and by 

water type the 

monthly volume 

of surface and 

subsurface water 

which exceeds 

10,000 gallons 

per day 

(~300,000 

gallons per 

month). 

Aquaculture Annual 

withdrawals 

reported by 

HUC-8 and 

county, by 

source of 

water, and by 

water type. 

Site-specific 

annual and 

monthly 

withdrawals. 

Site-specific 

facility 

information 

(method, species 

cultured, etc.) 

 Agriculture 

Category 

includes water 

withdrawn for 

raising 

livestock, and 

for fish farming 

and hatcheries, 

but is not 

inclusive of 

water used for 

crop irrigation; 

require water 

users to measure 
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and annually 

report by water 

source and by 

water type the 

monthly volume 

of surface and 

subsurface water 

which exceeds 

10,000 gallons 

per day 

(~300,000 

gallons per 

month). 

Commercial Annual and 

monthly 

deliveries 

from public 

supply for 

commercial 

use. 

Site-specific 

annual and 

monthly 

withdrawals for 

self-supplied 

establishments. 

 Commercial 

Category 

includes water 

used by golf 

courses, local 

and federal 

installations, 

hotels, resorts, 

and correctional 

centers, among 

others; require 

water users to 

measure and 

annually report 

by water source 

and by water 

type the monthly 

volume of 

surface and 

subsurface water 

which exceeds 

10,000 gallons 

per day 

(~300,000 

gallons per 

month). 

Irrigation – 

Golf Courses 

Site-specific 

annual and 

monthly 

withdrawals 

reported by 

water source, 

by water type, 

Consumptive 

use estimates, 

by course, 

reported by 

month or 

annual. 

Acres irrigated 

 Commercial 

Category 

includes water 

used by golf 

courses, local 

and federal 

installations, 
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and acres 

irrigated. 

Groundwater 

withdrawals 

designated by 

aquifer. 

by system type, 

by course. 

hotels, resorts, 

and correctional 

centers, among 

others; require 

water users to 

measure and 

annually report 

by water source 

and by water 

type the monthly 

volume of 

surface and 

subsurface water 

which exceeds 

10,000 gallons 

per day 

(~300,000 

gallons per 

month). 

Irrigation- 

Crop 

Aggregate 

annual 

withdrawals 

reported by 

water source, 

by water type, 

acres irrigated, 

and method of 

irrigation. 

Aggregate 

areas may be 

sub-county 

levels, but are 

feasible to 

summarize to 

county or 

HUC8. 

Site-specific 

monthly 

withdrawals by 

well and/or 

diversion from 

surface-water 

feature, or 

delivery from 

reclaimed 

wastewater. 

Monthly 

withdrawals 

reported by 

water source, 

water type, with 

associated acres 

irrigated and 

crop type, and 

method of 

irrigation 

system. 

Consumptive 

use and 

conveyance loss 

estimates by 

aggregate area 

(sub-county, 

county, HUC8, 

or up to HUC12. 

Site-specific 

return flows. 

Irrigation 

Category 

includes water 

used to promote 

crop growth, 

including but 

not limited to 

tobacco, corn, 

soybeans, turf 

grass, and 

ornamental 

nursery 

products; 

require water 

users to measure 

and annually 

report by water 

source and by 

water type the 

monthly volume 

of surface and 

subsurface water 

which meets or 

exceeds 100,000 

gallons per 

month. 

Mining Annual Site-specific Evaluation/repor Mining 
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withdrawals 

reported by 

HUC-8 and 

county, by 

source of 

water, and by 

water type. 

annual and 

monthly 

withdrawals.  

Site-specific 

commodity 

identified. 

ting on water 

use by process 

(commodity 

processing, 

dewatering, dust 

suppression, 

etc.). 

Reporting on 

return 

flows/discharge 

of water from 

dewatering. 

Category 

includes water 

withdrawn for 

the excavation, 

processing, and 

removal of bulk 

products such as 

coal, rock, sand, 

and gravel; 

require water 

users to measure 

and annually 

report  by water 

source and by 

water type the 

monthly volume 

of surface and 

subsurface water 

which exceeds 

10,000 gallons 

per day 

(~300,000 

gallons per 

month). 

Industrial Annual 

withdrawals 

by facility, 

reported by 

water source, 

by water type, 

and industry 

classification. 

Groundwater 

withdrawals 

reported with 

reference to 

aquifer. 

Site-specific (by 

intake and/or 

well) annual and 

monthly 

withdrawals 

reported by 

water source, by 

water type, and 

industry 

classification. 

Deliveries from 

public supply to 

industrial 

facility, and 

deliveries from 

other sources, 

such as treated 

wastewater. 

Site-specific 

consumptive use 

estimates. 

Site-specific 

discharges to 

surface water, or 

land application. 

Manufacturing 

Category 

includes paper 

mills, food 

processors, 

pharmaceutical 

companies, 

furniture 

manufacturing, 

and concrete 

plants, among 

others; require 

water users to 

measure and 

annually report 

by water source 

and by water 

type the monthly 

volume of 

surface and 

subsurface water 

which exceeds 
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10,000 gallons 

per day 

(~300,000 

gallons per 

month). 

Public Supply Monthly 

withdrawals 

reported by 

system, water 

source, and 

water type. 

Deliveries to 

domestic users 

from public-

supply 

systems, and 

populations 

served. 

Report system 

information 

relevant to 

HUC-8 and 

county, and 

groundwater 

withdrawals 

with aquifer 

designation. 

Site-specific 

annual and 

monthly 

withdrawals (by 

intake, well, or 

well field) 

reported by 

water source, 

and by water 

type. 

Quantity of 

water purchased 

between 

systems, and 

source(s) of 

purchased water. 

Quantity of 

water sold 

between 

systems. 

Reporting 

and/or 

verification of 

water deliveries 

for domestic, 

commercial, 

industrial, 

thermoelectric 

and other use. 

Interbasin 

transfers. 

System uses 

(internal and 

other non-

revenue uses) 

and losses. 

Improve 

estimates of 

populations 

served by site 

(for example, by 

surface-water 

intake, well or 

well field). 

Use of 

reclaimed 

wastewater for 

public or 

landscape 

irrigation. 

Public Water 

Supply 

Category 

includes water 

withdrawn and 

treated to 

produce water 

for drinking 

water, and other 

domestic and 

residential uses. 

It also includes 

water that is 

processed and 

sold to 

commercial or 

institutional 

facilities that are 

not self-

supplied; require 

water users to 

measure and 

annually report 

by water source 

and by water 

type the monthly 

volume of 

surface and 

subsurface water 

which exceeds 

10,000 gallons 

per day 

(~300,000 

gallons per 

month). 
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Hydroelectric 

Power 

Site-specific, 

annual and 

monthly water 

use (water use 

to spin 

turbines) by 

water source 

and water 

type, and the 

source of the 

information 

(plant, govt. 

agency, etc.). 

  Hydropower 

Water diverted 

for hydropower 

use is exempted 

from reporting 

and is nearly all 

non-

consumptive 

use; therefore, 

these flows are 

generally not 

reported to the 

Virginia Water 

Withdrawal 

Reporting 

(VWWR) 

Regulation 

(9VAC25-200-

10, et seq.). 

Thermoelectric Site-specific, 

annual and 

monthly 

withdrawals, 

and net power 

generation 

reported by 

cooling-

system type 

(once-through 

or 

recirculating), 

by water 

source and by 

water type, 

and the source 

of the 

information 

(plant, govt. 

agency, etc.). 

Site-specific 

return flows. 

Site-specific 

annual and 

monthly 

consumptive 

use. 

 Not reported 

annually to the 

Commonwealth 

through the 

Virginia Water 

Withdrawal 

Reporting 

(VWWR) 

Regulation 

(9VAC25-200-

10, et seq.) 

Self-Supplied 

Domestic 

Self-supplied 

domestic 

populations, 

by HUC8 and 

county, and by 

Studies of actual 

metered 

domestic 

withdrawals, 

monthly by 

 Not reported 

annually to the 

Commonwealth 

through the 

Virginia Water 
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*The Virginia Water Reclamation and Reuse Regulation, specifically 9VAC25-740-200 requires 

the following annually reporting to VADEQ: 

C.  Permittees of reclaimed water distribution systems shall submit an annual report to the 

board on or before February 10 of the following year. The annual report shall, at a minimum: 

 

1. Estimate the volume of reclaimed water distributed to the service area of the Reclaimed 

Water Management (RWM) plan, reported as monthly totals for a 12-month period from 

January 1 through December 31; 

water source. source. 

Improve 

estimates of 

self-supplied 

populations by 

utilizing 

property data 

and/or public 

water supply 

service areas, or 

other methods. 

Withdrawal 

Reporting 

(VWWR) 

Regulation 

(9VAC25-200-

10, et seq.)  

Estimates are 

reported to the 

state through the 

Local and 

Regional Water 

Supply Planning 

Regulation but 

not on an annual 

basis. 

Wastewater 

Treatment 

Annual and 

monthly 

deliveries 

from 

wastewater 

treatment 

plants to other 

users.  Specify 

category 

delivered to 

(i.e. industrial, 

thermoelectric, 

irrigation, etc.) 

  Not reported 

annually to the 

Commonwealth 

through the 

Virginia Water 

Withdrawal 

Reporting 

(VWWR) 

Regulation 

(9VAC25-200-

10, et seq.)   

See below*  

    Fossil Fuel 

Power 

    Consumptive 

Use 
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2. Provide for reclaimed water not treated to achieve Biological Nutrient Removal (BNR) 

that is used within the service area of the RWM plan, the monthly average concentrations of 

total N and total P in the reclaimed water, an estimate of the monthly total volume of 

reclaimed water used for nonbulk irrigation and for bulk irrigation, the monthly total 

nutrient loads (N and P) to the service area resulting from nonbulk irrigation reuse and 

from bulk irrigation reuse, and the area in active reuse for nonbulk irrigation and for bulk 

irrigation within the service area, all reported for a 12-month period from January 1 

through December 31. 

 

Currently in Virginia, all reclaimed water distribution systems are owned and/or managed by a 

wastewater treatment facility (also referred to in some cases as water reclamation facilities) and 

are authorized by a VPDES permit to do water reclamation and reuse.  

 

However, the information reported for item C.1 does not breakout volumes distributed to specific 

end users or groups of end users, and information reported for item C.2 does not encompass all 

irrigation reuse of reclaimed water, only that reusing reclaimed water that does not achieve BNR 

thresholds.  

Water Withdrawal Trends 2011-2015 

Total withdrawals reported to VWUDS have been fairly stable since 2011, but there was a higher 

than normal increase in the past year.  Total 2015 reported withdrawals were approximately 87 

MGD greater than those reported for 2014, and about 5% higher than the five-year average 

between 2011 and 2015.  The public water supply category saw the largest increase in absolute 

withdrawals, while manufacturing use declined the most in absolute withdrawals.  The highest 

relative change in reported withdrawal rate comes from the commercial sector.   This is largely 

due to an outreach effort by VADEQ to reach underreporting sectors such as golf courses and 

other commercial water users that did not previously report water withdrawals to VWUDS.   

Surface water withdrawals for agricultural purposes have increased slightly each year since 

2011.  These steady increases are due, in part, to increases at the Commonwealth of Virginia 

Coursey Spring Fish Hatchery in Bath County, where withdrawals increased from an annual 

average of 6.2 MGD in 2010 to 13.4 MGD in 2015.  Withdrawals for irrigation from both 

surface water and groundwater sources have fluctuated significantly from year to year since 

2011.  For example, surface water irrigation withdrawals dropped by nearly 40% (18.2 MGD to 

11.0 MGD) between 2012 and 2013, and then increased by nearly 90%, to 20.8 MGD, in 2014. 

Agriculture use fell again to 14.6 MGD in 2015, a 42% decrease from 2014.  The reasons for 

these fluctuations may include annual weather variations, different water needs from crop 

rotations, and uneven reporting of withdrawals by irrigation facilities from year to year.  Mining 

withdrawals tend to undergo similar variations between each year, though maintain a five-year 

average of 16.2 MGD that shows the lowest difference in withdrawal in comparison to the 2015 

reported total.   
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  Category 2011 

MGD 

2012 

MGD 

2013 

MGD 

2014 

MGD 

2015 

MGD 

Avg. 

2011-

2015 

2015 

Diff. 

from 

Average 

2015 % 

Diff. 

from 

Average 

Groundwater Agriculture 0.5 0.6 0.6 0.5 1.2 0.7 0.5 76% 

  Commercial 4.6 4.8 5.0 5.2 5.7 5.1 0.6 12% 

  Irrigation 9.3 11.9 8.4 9.2 8.5 9.5 -1.0 -11% 

  Manufacturing 61.3 63.4 67.5 66.6 68.7 65.5 3.2 5% 

  Mining 2.9 2.3 3.4 3.1 4.8 3.3 1.5 45% 

  Other 0.7 0.7 0.7 0.7 0.1 0.6 -0.5 -82% 

  Public Water 

Supply 

54.5 52.7 50.0 49.1 45.1 50.3 -5.2 -10% 

  Total (GW) 133.8 136.3 135.5 134.4 134.0 134.8 -0.8 -1% 

Surface 

Water 

Agriculture 29.1 29.9 31.9 32.0 33.8 31.3 2.4 8% 

  Commercial 8.0 6.8 7.1 10.2 13.2 9.1 4.2 46% 

  Irrigation 19.2 18.2 11.0 20.8 14.6 16.7 -2.1 -13% 

  Manufacturing 320.6 322.7 311.7 305.8 291.8 310.5 -18.7 -6% 

  Mining 16.0 12.0 12.7 11.1 12.9 12.9 0.0 0% 

  Other 2.3 2.2 2.2 2.2 1.1 2.0 -0.9 -47% 

  Public Water 

Supply 

720.5 699.8 690.3 702.6 805.1 723.6 81.4 11% 

  Total (SW) 1115.6 1091.6 1066.7 1084.7 1172.4 1106.2 66.2 6% 

Total (GW + 

SW) 

Agriculture 29.6 30.5 32.5 32.5 35.0 32.0 2.9 9% 

  Commercial 12.6 11.6 12.1 15.4 18.9 14.1 4.8 34% 

  Irrigation 28.5 30.2 19.3 30.0 23.1 26.2 -3.1 -12% 

  Manufacturing 381.9 386.1 379.2 372.4 360.6 376.0 -15.4 -4% 

  Mining 18.8 14.3 16.1 14.2 17.6 16.2 1.4 9% 

  Other 3.1 2.8 2.9 2.9 1.2 2.6 -1.4 -55% 

  Public Water 

Supply 

775.0 752.4 740.3 751.7 850.2 773.9 76.2 10% 

  Total (GW + 

SW) 

1249.4 1227.9 1202.3 1219.1 1306.4 1241.0 87.3 6% 

Summary of Virginia water withdrawals by use category and source type: 2011 – 2015 
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Section 2.0  Virginia’s Priorities for Improving Water Use Data 

Improving the collection of water use data is a high priority in Virginia.  The collection of water 

use data through water withdrawal reporting enables appropriate planning for the 

Commonwealth's future water needs.  Automatically linked to the water supply modeling 

system, the VWUDS database enables staff to prepare up-to-date and accurate water budgets and 

conduct cumulative impact analyses in support of water withdrawal permit decision making and 

water supply planning efforts.   

The State Water Resources Plan was finalized and released to the public in October 2015.   A 

comparison of withdrawals reported under the VWWR Regulation with water use estimates from 

local and regional water supply plans indicates that water withdrawals from several categories 

may be underreported.  This has led to increased efforts to improve reporting within identified 

sectors, beginning with golf courses and agricultural communities.  In 2014, approximately 120 

golf courses were registered to report water withdrawals and subsequently began reporting.  In 

2014, an agricultural outreach strategy was developed by VADEQ and implementation began in 

early 2015.  Outreach efforts are underway to contact livestock producers with permits for 

animal waste management.  Facilities are being registered for reporting if their water 

withdrawals are estimated to meet or exceed the VWWR reporting threshold.  Outreach to other 

underreported water use categories, including, but not limited to nurseries, sod farms, public and 

private educational institutions, and vineyards will be conducted in subsequent years. 

Potential steps to improve data collection in Virginia include the following: 

A. Update Virginia’s data sharing format, integrating it with the National Water Information 

System (NWIS) for regular reporting of the full water budget in Virginia. 

1. Improve the VAHydro data model to be consistent with the USGS data model for 

representing transfers of water between systems and within systems; 

2. Develop a sub-model in VAHydro to connect with the NPDES data portal of 

Virginia DEQ VPDES data services to obtain up-to-date and quality-assured point 

source location and reporting data; 

3. Provide an enhanced web interface for reporting users to document both source 

and recipients for transferred water; 

4. Develop data export queries and file generation Views in the VAHydro database 

that produce output compatible with USGS NWIS spreadsheet based import 

template format; 

5. Test and quality assure data exports from VAHydro to NWIS and document 

workflows necessary for regular data transfer to NWIS. 

B. Develop a process that can leverage USGS access to raw data inputs to the USDA-NASS 

Ag Census to access raw data inputs to the Ag Census data confidentiality.  This process 

would resemble the following: 

http://www.deq.virginia.gov/Programs/Water/WaterSupplyWaterQuantity/WaterSupplyPlanning/StateWaterResourcesPlan.aspx
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1. Compare the sum of withdrawals report to the Ag Census for agricultural 

operations that are above the VWWR reporting threshold with the total VWWR 

agricultural sum in each county. 

▪ NASgtVWWR = (Total Withdrawal from NAS respondents >= VWWR 

threshold) / (Total withdrawal from all NAS respondents). 

▪ Where: 

• NASEstimated = NAS total estimated withdrawal by county. 

• Locate counties where (VWWR actual <NASgtVWWR * NASEstimated), 

to estimate areas where VWUDS under representation is likely. 

Updates to the way water is tracked in terms of transfers of water between systems, within water 

basins and between water basins is another priority in Virginia.   Improvements in the way 

VADEQ tracks the transfer of water, both within systems and between entities, is important to 

understanding the extent of water loss due to aging infrastructure, as an example, or other factors 

and can have a significant impact on water resource planning.  Currently, not all water transfers 

are consistently reported to the VWUDS database, in part because many systems lack the 

technology necessary to track water transfers that closely.  For example, in several instances, 

there are localities that have reported water releases, but there are no corresponding records 

indicating the water has been received and used by another locality or entity. Some entities 

reportedly sell water, but have no reported means of receiving water.  

A potential step to improve the collection of water transfer could be the establishment of a 

transfer data model.  VADEQ could coordinate with the abstract data model used by USGS for 

representing transfers of water to improve data sharing between the state and the USGS.  The 

model may also lead to improvements in the VA Hydro data system transfer data model. 

The State Water Resources Plan highlights other topics of interest in Virginia as follows:  

Understanding the Impact of Unpermitted Water Withdrawals 

According to the 2016 Report on Virginia’s Water Resources Management Activities, about 79% 

of the total surface water withdrawn in 2015 was excluded from permitting, thus making it 

difficult to manage water resources, particularly during low flow periods.  Unlike permitted 

withdrawals, excluded withdrawals are not subject to permit conditions that require conservation 

during times of low flow to reduce water use or to limits on withdrawal that require a certain 

volume of water to flow by the intake or to be released from a reservoir.  These conditions help 

to ensure the existing beneficial uses of the water resource, including those of the withdrawal, 

are sustained at all times and, particularly, during dry periods, as well as conserving the resource 

for the long term.  

As resources allow, VADEQ plans to coordinate with localities and other pertinent stakeholders 

to see if operational rules can be developed for those surface water withdrawals and 

impoundment releases currently excluded from Virginia Water Protection (VWP) permitting. 
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The areas that are predicted to result in negative impacts to beneficial uses during times of low 

flow will be prioritized.   VADEQ expects to meet with relevant parties in these areas to see if 

there are actions that can be agreed upon that would alleviate or reduce impacts on beneficial 

uses.  Future options may include, but are not limited to, the following: establishment of Surface 

Water Management Areas and Groundwater Management Areas; changes to pertinent statutes 

and/or regulations to capture unpermitted withdrawals. 

Gaps in Water Withdrawal Reporting, Differences in Reporting Thresholds between 

Water Supply Planning and VWWR Regulations, and Lack of Adequate Data 

As data submitted with the local and regional water supply plans was evaluated, it was noted that 

there are data gaps in groundwater and surface water information.  While there is some 

information on the water use for agricultural and some commercial institutions, such as golf 

courses and nurseries, for example, additional outreach needs to be done to determine if there are 

water uses in these categories that have not been accounted for in Virginia’s water budget. 

VADEQ will: 

a) Coordinate with localities and regions to update the data set to continuously improve model 

results. 

b) As resources allow, initiate a more systematic approach to registering those facilities that 

meet the threshold for VWWR reporting, but who are not currently registered and do not 

report. 

c) Train localities and other water purveyors to directly input data into the content management 

system for more timely information. 

 

Quantifying Current and Future Risks to Groundwater Availability Outside of Current 

Groundwater Management Areas 

The degree of interconnectedness of fractured rock groundwater systems and surface water 

features in western Virginia is significant, resulting in unique challenges to assessing water 

supply risk.  These systems can be highly influenced by annual precipitation, can be storage 

limited, and can recharge or decline on short time scales.  In most watersheds, groundwater 

discharge to streams constitutes a significant portion of the water in the stream. Droughts over 

the last two decades have demonstrated that below normal recharge over as little as two years 

can significantly reduce groundwater contribution to streamflow. Increases in groundwater 

withdrawals in these systems can have the same effect in reducing streamflow, increasing the 

risk of impacts to beneficial uses in a watershed. During times of low recharge, this effect can be 

compounded by increased withdrawals. 

While the structural complexity of these groundwater/surface water systems creates some 

practical limitations, the Commonwealth and its localities need to begin at least some 

preliminary quantification of risk.  Seventy-five percent of the groundwater demand for 2040 is 

expected to occur outside the coastal plain Groundwater Management Areas. Therefore, it is 



16 
 

important to start by creating some basic water budgets in these areas. These can start as simply 

as a comparison of rainfall volumes to expected withdrawal volumes. 

As projections were gathered through the water supply planning effort, there is a better 

understanding of groundwater demands and reliance on this resource in the western half of 

Virginia.  It was estimated that 137.81 MGD of water was used by small self-supplied users of 

private residences.  Additionally, estimates of the projected future demand associated with these 

wells were made in the water supply plans.  However, assumptions were made that groundwater 

resources could support this increased demand. This may or may not be the case; there is not 

enough information on the sustainability of groundwater wells in the western half of the 

Commonwealth to be sure.  

To go beyond simple assessments, further investment is needed in targeted monitoring and 

model development to determine groundwater flow, relative storage in these systems, and the 

probable magnitude of impact under different meterological and water use conditions. 

VADEQ may facilitate efforts with localities and regional stakeholders (e.g., planning district 

commissions, utilities, public service authorities) to expand groundwater monitoring wells in 

localities outside the Groundwater Management Area with expected significant increases in  

2040 demands from groundwater and may  be at high risk for negative beneficial use impacts.  

An increase in groundwater monitoring wells should improve our understanding of the 

groundwater resource and the impacts of pumping on the aquifer.  State and local entities may 

coordinate efforts to identify financial resources to provide funding necessary for an expansion 

of the State Observation Well network.  Additionally, VADEQ plans to provide decision makers 

with all methodologies and analysis that VADEQ has on the availability and sustainability of 

groundwater.  VADEQ may provide input and assistance if localities or regions conduct their 

own methodologies or analysis, including Recharge Analysis.  As resources allow, VADEQ staff 

will analyze data and provide outreach to localities and regions to ensure better management of 

the resources and water availability for all beneficial users.   

 

Reservoir Site Development 

The process of identifying future reservoir sites can be difficult, potentially involving numerous 

competing interests, all of which can be the subject of much debate.    Localities typically must 

consider planned projects, such as housing developments, major road, rail, or utility line 

construction, infrastructure development, and identification and protection of sites for future 

economic development.  Federal, state, and local interests to protect natural ecosystems located 

within a reservoir footprint can also impact the viability of a site. Considerations such as cost, 

size, the distance to where water is needed, environmental and archaeological concerns, water 

quality and source water protection, and benefits beyond water supply (recreational uses and 

tourism) must also be considered.  Maintenance of reservoirs to assure their storage capacity is 

another cost that should be considered. Any of these conditions can influence the viability of a 
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new reservoir site and impact the ability of state or federal authorities to approve a proposed 

permit application. 

Based on the projected 2040 demand, localities and regions will need additional storage.  

VADEQ will assist, as appropriate, in any efforts to optimize the use of the resource. 

 

Threats to Water Quality 

Water supply plans listed a number of potential threats to water quality. The WSP Regulation 

section on “Existing Resource Information” requires all water supply plans to include “a 

description of existing environmental conditions that pertain to, or may affect, in-stream flow, in-

stream uses, and sources that provide the current supply.”  Required conditions to be considered 

included state or federal threatened or endangered species or habitats of concern, river segments 

that have recreational significance, unusual geologic formations or soil types, wetlands, riparian 

buffers, land use including impervious surfaces, impaired streams, and point source discharge 

locations.  Potential threats to water quality or quantity beyond this list were to be discussed in 

the plans. 

Other potential threats listed in the water supply plans include contamination from septic tanks, 

fuel spills, industry, landfills, landslides, radon emission, mining excavations, logging, 

junkyards, septic system failures, and agricultural runoff.   Improper application or inappropriate 

storage of lawn and garden chemicals, paints, synthetic detergents, solvents, oils, medicines, 

disinfectants, pool chemicals, pesticides, batteries, gasoline, and diesel fuel are also considered 

threats to water quality. 

VADEQ will continue to evaluate August Low Flow (aquatic life impacts), and 7Q10 (waste 

assimilation) to assess the probable impacts to certain beneficial uses.   As resources allow, 

VADEQ will add conditions to be considered to assess the potential impacts to the water 

resources. 

 

Understanding the Impact of Consumptive Use on Water Supply 

Consumptive use, that portion of the water withdrawn that is lost to evaporation, transpiration, or 

consumption by humans or animals and is not returned to the water system, has the greatest 

impact on water availability. The impact of consumptive uses on beneficial uses is and should 

continue to be evaluated in water supply planning and permitting.  Current regulations (WSP 

Planning, Water Withdrawal Reporting) do not require information on consumptive use.  One of 

the main objectives of the cumulative impact analysis and water supply planning process is to 

ensure against future water shortages and unforeseen negative impacts to in-stream beneficial 

uses.  As such, consumptive use must be factored into the modeling equation.  Assumptions 

about consumptive use are conservative, erring on the side of assuming a higher level of net 

consumption from water use activities. Reporting of actual data concerning consumptive use will 

provide more accurate projections on the availability of water during low flows. 
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VADEQ may request approval to revise the Virginia Water Withdrawal Reporting Regulation 

(9VAC25-200-10 et seq.) to require the annual reporting of consumptive use.  

Promoting Increased Conservation to Reduce Long-Term and Short-Term Demand 

The goal of water conservation is to maximize the benefit gained from each gallon of water used. 

Water conservation is increasingly becoming important as part of local governments’ overall 

water management strategy across the Commonwealth, particularly during drought events. Water 

conservation practices can extend the use of a system’s available water supply, reduce the 

impacts of drought, delay expansion of treatment facilities, reduce operating costs, and reduce 

costs to consumers as their use of water declines. Use of water conservation practices are 

described in regional water supply plans and reflect that the more limited a region’s water 

resources are or are expected to become, the more critical it is to have effective water 

conservation programs. 

Water conservation can be an important component of water resource management.  Although 

Virginia is rich in water resources, citizens must use water wisely to ensure the sustainability of 

the resource both during drought events and every day.  As such, localities and other water 

purveyors are considering water conservation programs to ensure water is used as efficiently as 

practicable.  

VADEQ will encourage localities and regions to place more emphasis on conservation efforts to 

reduce demand in their water supply plans. 

 

Critical Infrastructure Deficiencies 

Water infrastructure in Virginia was built over many decades and, for many localities and 

systems, has not been maintained adequately due to insufficient funds and planning. The local 

and regional water supply plans reflect system losses from 4% to 50%, generally depending upon 

the age of the system. The American Society of Civil Engineers recently released the “New 2015 

Report Card for Virginia’s Infrastructure” 

(http://www.infrastructurereportcard.org/virginia/virginia-overview/) and gives Virginia a grade 

of ‘C’ based on the reported condition of existing assets, expected service life, current 

functionality and level of service, future growth needs, and anticipated level of funding required 

to maintain Virginia’s infrastructure.  The report continues that “Virginia reported $6.1 billion in 

drinking water infrastructure needs over the next 20 years.”  While all systems will not fail at the 

same time, water treatment facilities and related distribution systems need to be properly 

maintained or replaced to ensure proper water efficiency.  

 

The Virginia Department of Health (VDH) has prioritized drinking water loss in their grant/loan 

program.  The goals of this program include assisting “waterworks owners in protecting water 

supplies, ensuring the reliable operation of water systems, preparing for future waterworks 

challenges, and developing their technical, financial, and managerial capacity.”  

http://www.infrastructurereportcard.org/virginia/virginia-overview/
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VADEQ will provide VDH with a list of localities whose water supply plans indicated that they 

have high water loss so VDH can consider them for funding to improve their infrastructure.  

 

Sea Level Rise, Changes in Precipitation Patterns, and Land Subsidence 

Environmental issues such as sea level rise, changes in precipitation patterns, and land 

subsidence may have impacts on water resources in the Commonwealth. “The changing climate 

impacts society and ecosystems in a broad variety of ways.  For example climate change can 

increase or decrease rainfall, influence agricultural crop yields, affect human health, cause 

changes to forests and other ecosystems, or even impact our energy supply.  Climate-related 

impacts are occurring across regions of the country and across many sectors of our economy.”1  

a) VADEQ will conduct a Cumulative Impact Analysis annually and will evaluate the impacts 

on streamflow of the most recent climate change model scenarios available in time for each 

five-year review cycle for local and regional water supply plans. 

b) VADEQ will develop a subsidence monitoring plan to better characterize the amount of sea 

level rise due to land subsidence over time to inform water supply-related local adaptation 

strategies. 

 

Source Water Protection 

Many local and regional water supply plans acknowledge that the VDH Source Water 

Assessment Program indicated high susceptibility for their sources of water supply, yet only 15 

of the 48 water supply plans indicate a source water protection plan program has been completed 

or is under development.  Completion of the Source Water Protection Plans process, using the 

same funding strategy mentioned above in coordination with VDH, should improve the long-

term viability of storage and infrastructure in the Commonwealth.   

 

VADEQ will coordinate with VDH and localities to urge localities to develop and implement 

Source Water Protection Plans.  Localities can begin by reviewing the Source Water Assessment 

conducted by VDH and determining whether additional study of additional threats is needed.  

Land areas should be defined that contribute water to the system.  Localities can develop zoning 

ordinances and other tools to ensure these areas are protected from water quality threats. 

 

Public Education and Outreach 

All residents of the Commonwealth should understand the need for managing Virginia’s water 

resources so state, regional, and local water supply planning will be more effective. When people 

understand that the Commonwealth’s water resources are finite and that active management of 

existing resources is essential to meeting future demand, statewide educational efforts will likely 

be more successful, as localities may coordinate activities and inspire each other as they consider 

                                                           
1 http://www.epa.gov/climatechange/impacts-adaptation/   

http://www.epa.gov/climatechange/impacts-adaptation/
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ways to reach more citizens.  VADEQ, other agencies, and all localities must work in concert to 

provide accurate and useful information to ensure that citizens learn about the opportunities and 

benefits of improving water use efficiency.   A comprehensive, statewide public education and 

outreach program can have a positive impact on Virginia’s water resources.  

  

VADEQ will engage localities and planning regions in water supply planning efforts, as follows: 

1) Communicate the findings of the State Water Resources Plan, including the Cumulative 

Impact Analysis and probable impacts to water resources. 

2) Assist localities with water supply planning compliance efforts as outlined in their 

condition of approval. 

3) Improve modeling results by increasing the accuracy of the data, as follows: 

a.3.1 Partner with a locality willing to serve as a pilot for the direct input of data into the 

DEQ content management system, ensuring the system is user friendly and easily 

accessible 

a.3.2 Train localities and water purveyors to directly input data into the content management 

system 

4) Expand public education and outreach efforts to impress upon citizens the importance of 

water supply planning and conservation during drought. 

 

Section 3.0  Collaboration 

To date, VADEQ has collaborated with USGS on this Work Plan.  In the future, it is anticipated 

that VDH will be a partner in water use data collection efforts.  Additionally, VADEQ work with 

Virginia Tech, and plans to continue to do so, on water use data projects. 


