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The protection of groundwater resources must become a priority issue at the 

local level. To accomplish that goal., considerable information has been 

generated and delivered during the past few years to local elected and appointed 

officials. The objective of this report is not to duplicate that effort but to 

provide necessary information to general citizen members of boards and 

~ommissions, such as planning commissioners, members of zoning boards and others 

who have major local responsibilitl.es, but are not involved in day-to-day 

functions of local governments. The material. is appropriate also for elected and 

appointed officials who have not been exposed to other information . 

This project was funded in part by funds under State Water Control Board 

Contract Number 414-A-90-102, entitled "Inclusion of Groundwater Quality 

Education in Extension Education Programs." 

Waldon R. Kerns 
Resource Economist 
Department of Agricultural Economics 





Groundwater (water under the ground) is a primary source of drinking water 

for approximately one-third of Virginia 's citizens. Over three-fourths of the 

citizens use groundwater for some part of their total water needs. Furthermore~ 

increased competition from population growth and economic development activities 

for existing surface waters (rivers, streams, and lakes) is adding additional 

pressures for increased reliance on groundwater resources. 

As citizens and officials have become more and more aware of the 

degradation of some waters and the potential degradation of other waters from 

increased incidents of groundwater contamination, they have asked for increased 

groundwater protection programs. Protection is important because cleanup from 

contamination is often impossible and where possible extremely expensive. 

Because of this high level of concern, protection of groundwater resources has 

become a high priority at both the federal and state level of government. By 

necessity, a few local governments have implemented significant groundwater 

management programs to solve a local site contamination problem . 

The federal government has provided general oversight and legis lation s uch 

as the Safe Drinking Water Act and the Clean Water Act. The federal government 

also has provided development and implementation funding for some state programs. 

In Virginia, some level of state effort has touched every aspect of 

groundwater protection . Several state agencies, such as the Water Control Board 

and Health Depa rt me nt , have l1ad p rog rams with ground water p l"otect ion components 

for many yea rs. And since 1986, a Groundwater Protection Steering Committee 

(GWPSC) has provided a focal point for a coordinated state effort on groundwater 

protection. The initial effort of the GWPSC produced, in May 1987, a policy and 

st 1~ a tegy document tit led , .0. .... .G. .r..9.L::J.!J.Q.W.9..t. .~.r.. .. .P.r.9.t..~ .G. .t..:i.9.n .. .. $.t..r..9. .t. .~.9.Y . .f.9.L .... .Y.t..r:9.t.ni.si. • 1 The 

overall goal of the initial groundwater protection strategy was t o: 

1Virginia Groundwater Protection Steering Committee, :q ..... G.C9.lJ..!J.Q . \l>J .9 .t..~.r 
.Pr.9.t.~9..t..i.9..!J. .... $.t.r.9.t.&9.Y ... f.9..r ... .. Y.i.rn.tn.t?., Virginia State Water Control Board, Richmond, 
Virginia, May 1987. 
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"confirm and advance the legislatively mandated anti-degradation 
policy of the Commonweal th by initiating ~anticipate-and-prevent 
strategies ' designed to protect the state~s groundwater from any 
degradation that would be harmful to human health or the natural 
environment, now or in the future . "2 

The strategy document provides a description of agency programs with 

potential groundwater impacts. 3 Also, the document provides a listing and 

description of known potential sources of groundwater contamination and existing 

preventive activities .4 Al though each source of contamit!ation must receive 

consideration, the Committee assigned top prio1~ity to five potential sources of 

contamination: underground storage tanks, landfills, waste lagoons, septic 

tanks, and pesticides and fertilizers. While most of the listed potential 

sources of contamination exist s tatewide, problems exist in specific regions from 

salt water intrusion , oil and gas wells, and mining wastes. 

The groundwater protection effort must be a joint federal, state, and local 

effort. No one level of government has the authority or the expertise to prevent 

groundwater pollution. While development of the strategy was primarily a state 

level activity, decisions by local government were identified as having the 

greatest potential impact on protection of the resources. "An increased role for 

local government, along with heightened public awareness and understanding, is 

crucial to sustaining groundwater protection efforts. "5 

There is no set formula that applies to all groundwater protection 

decisions . An important characteristic of actual groundwater contamination is 

2rbid. , p . i. 

3Ibid . , p. 8 . 

4Ibid., pp 19 and 22. 

5rbid . , p . iii . 
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that it is most often area specific. For given areas the geology, climate, 

soils, and human activity on the surface vary considerably. Th is makes some 

areas more susceptible to contamination than others. Substances vary in the ir 

potential to contaminant groundwater. Also, risk to users of the groundwater 

varies from area to area and contaminant to contaminant. Consequently, action 

at the local level will depend on the existing natural resource base, the 

institutional framework, the perception of the problem, the existing management 

capability, and the existing fiscal capability. 

Throughout the state, numerous sites have been identified where management 

action is needed. In terms of number of sites with potential for s urface and 

groundwater contamination, there are an estimated : 300 landfills, 1,200 animal 

waste lagoons, 430 industrial waste lagoons, 200 small sewage treatment systems 

and 10,000 acres annually receiving stabilized sewage sludge for agricultural 

use. 6 And potential nonpoint sources exist throughout the entire state. 

I.h~ ..... .k9.9.~l .. ... R9.J~ 

The close relationship between land use and groundwater quality means that 

local government can play a significant role in protecting this resource. The 

goal of "anticipate and prevent" groundwater pollution undet~ the state's anti.-

degt~adation policy must be partially addressed at the local level through the 

powers that localities have over existing potential polluting activities. In 

addition, localities provide guidance for growth and development activities which 

can impact groundwater quality. Because land-use decisions establish direction 

and set objectives for guiding this future growth and development, local 

6Virginia Department of Conservation and Recreation, "Vit~ginia Nonpoi nt 
Source Management Program", May 1, 1989, p. 7-1. 
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governments can use those decisions to assist in the protection of groundwater 

r-esou rces . 

In recognizing this significant role to be played by local uni ts of 

government, several pa1~ts of the Code of Virginia have been changed to give 

localities additional power. For example, the Virginia General Assembly granted 

additional powers to localities to give them authority to plan for groundwater 

protection in the development and administration of the comprehensive land use 

plan and zoning ordinances. During the 1988 Session of the General Assembly, the 

legislators amended Sections 15 .1-446 .1 of the Code of Virginia to enable 

localities to plan for groundwater protection. Section 15.1-446.l requires even1 

governing body of the state to adopt a comprehensive plan for the territory under 

its j ut~isdiction. In addition to the Code :· s previous authority for localities 

to include designation of areas ·for development and use, designation of system 

of transportation, designation of system of community service facilities, and 

des ignation of historical areas and areas for urban renewal, localities were 

given a ut ho ri t y to .9.~.?J.9.!J.?.t. .~ ....... ? .. r.:.~ .?.? ........ f.9..r. ...... ... t..b..~ ...... i.mPl~.m.~.n.t..9 .. t..t.9..!J. ..... ..9..f ......... 9..t::.9..i,J.IJ.Q .W.?.t..~.r 

P.r.9..t.~ .g.t. . t.9..n .. m~.9. .$. .1,J .. C.~.?. . In addition to these components of the comprehensive plan, 

localities may include an official map, a capital improvements pt~ogram, a 

s ubdivision ordin~nce, and a zoning ordinance and zoning district maps. Section 

15 .1.-489 of the Code also was amended to add groundwater protection to the items 

that local zoning ordinances could consider. 

Also, in 1989 , the Gener-al Assembly authorized localities to develop 

s torrnwater management programs. Because the infiltration of stormwater, which 

often carries pollutants such as oil from streets, can cause severe groundwater 

pollution problems, this authorization provides localities with another planning 
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and management tool. Other Code changes and new or revised regulations as 

adopted by agency boards are discussed throughout this report . 

Numerous regulatory and non- regulatory options a re available to local 

officials for the development and implementation of groundwater protection 

programs. Many of the options a re al ready being used by local uni ts of 

government to realize desired land use and growth management objectives. 

Very often, the existing management practices can be easily modified to 

also include a groundwater protection component. But, because groundwater 

protection has only recently received a high level of attention, the process of 

application of both regulatory and non-regulatory options must be more fully 

developed. In some cases, new options ·are needed as companion tools to existing 

management practices. 

Some of the regulatory and non- regulatory options a re discussed in existing 

documents. 7,s, 9,lo A discussion of how these options can be used at the local 

levels is provided in the remainder of this paper. The outline on the next page 

provides a guide to that discussion. 

7owens, W. and David Hirschman, "Managing Water Resources at the Local 
Level: Regulatory and Non-regulatory Programs," Draft, College of Architecture 
and Urban Studies, VPI & SU, June 1990. 

1 
8 National Research Council, "Groundwater Quality P rotecbon: State and 

Local Strategies," NTI S PB86-241387, 1986. 

9Hrezo, Margaret and Pat Nickinson, "Protecting Virginia' s Groundwater: A 
Handbook for Local Government · Officials," VWRRC, VPI & SU, November 1986. · 

10 virginia Groundwater Protection Steering Committee, "Virginia Groundwate1~ 
Management Handbook," 1988, pp . 12-1, 12-4. 
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Q:>.t. i.c:.>.n.?. . ... f .c:.>.r. . ... V~~ .. ~t.. ..... b.<:>.G.~.l ... b~.v.~J 

.R.~.9.~J.? .t..9..r..Y. ... .OP.t..i.9..n.? ..... .f.9. . .r.. .... V.?.§! ...... ?t. ... J,,.9..G..?.l .. J,gy~J 

The Comprehensive Plan 

Zoning 

critical area delineation 
wellhead protection 

overlay zones 
conditional zoning and special permits 

density restrictions 
substance use restrictions 
restriction on placement of wells 

Subdivision Control 

Performance Standards 

Setback and Buffer Requirements 

Erosion and Sediment Control 

Sole Source Designation 

.N.9..IJ.=.C.§!9.l:JJ.?.t..9..r..Y. .... .OP.t..1..9..0.? ..... .f.9...r.: ...... V.?.§! ...... ?.t.. ..... ~.9..9. .?l .... ~.~y~J 

Obtain Rights to Property 
fee simple purchase 
conservation easements 

Purchase or Transfer of Development Rights 

Voluntary Agreements 

Tax Incentives 
special assessments 
agricultural and forestial districts 

Technical Assistance 

Financial Assistance 
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.I .h~ ... G..9.mP.r..~ .h.~.n.?. .i..Y..~ .... ..Pl9..n 

The planning process provides the foundation for using programs and 

management tools at the local level. The comprehensive plan can be used to 

correlate groundwater demands, alleviate sources of water, other land uses, and 

geologic conditions . Plans can relate residential density and other· use factors 

to groundwater vulnerability and designate where conservation and protective 

measures are needed. Conservation of critical area delineation and wellhead 

protection areas are two important components of the planning process . 

(), system called .P.R.A.$.I.I...G. has been developed and is available for use as a 

planning tool in the development of groundwater vulnerability maps that can be 

applied to land-use planning and management programs. DRASTIC provides first-cut 

information which identifies potential problems for additional s ite specific 

study. 

The DRASTIC system was developed to provide a systematic methodology f o r 

evaluating the relative ground-water pollution potential of any area .. 11 Hie 

evaluation of pollution potential is based on a relative ranking of hydrogeologic 

parameters. A hydrogeologic setting is a composite description of majo r geologic 

and hydrologic factors that influence groundwater movement in an area. The 

factors used in DRASTIC are : depth to water table, net recharge , aquifer media, 

soil media, topography, impact of vadose zone , and hydraulic conductivity of the 

aquifer. The information (a DRASTIC Index) i s translated onto pollution 

potential maps. DRASTIC is most useful for areas in excess of 100 acres . It 

allows for evaluation of groundwater pollution potential from a regional 

11 Wagner, Terry D. , et al. , P.R.0..$.I.l.G..; ............. A ........ O.~.ffi.9..0.?. .t..r.?.t..i..9.n.. ... M.?.PP.i.n.9 .... .P.r.9.J.~<:::.t., 
Virginia State Water Control Board, 1988, p . 2 . 
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perspective rather than a site specific focus. Users must be aware that DRASTIC 

provides a tool to evaluate potential problems for additional site study--it is 

not a final siting and operational tool. 

The VWCB prepared DRASTIC demonstration maps for six counties: Botetourt, 

Carroll, Henrico, Middlesex~ Prince William , and Rockingham. Officials of these 

counties are incorporating information portrayed by DRASTIC maps into their 

decision-making framework for planning and management activities. The 

groundwater program of the State Water Control Board will assist localities in 

their plans to implement the DRASTIC process. 

Also, at the state level of government, the Council on the Environment 

through its Local Assistance Program provides technical assistance on 

environmental issues and environmental planning to local governments. This 

agency can provide assessment of potential impact of development activities on 

groundwater. 

In order to provide guidance on groundwater protection to local government 

officials and others, the GWPSC produced a G. . C9.!,J..OQW.?.t. .~r:. .... M.?..n.?.9.~.!Il.~.n.t.. .. H.?..n.9.P.9.9.k as a 

guide to the many groundwater-related programs . 12 The handbook provides 

planners and other interested individuals with an understanding of the existing 

groundwater protection management system . 

Data on groundwater resources and pollution-related activities are 

extremely important . to state agencies and localities in planning for the 

management of resources. VWCB i s coordinating a comprehensive effort to collect 

and manage this data for use by localities as well as by state agencies. The 

first priority for data management is well construction data followed by water 

12
Virginia Groundwater Protection Steering Committee, "Virginia Groundwater 

Management Handbook,·· 1988 . 
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levels and use, groundwater quality data, geologic data., pesticide use, 

underground storage tank facilities, permitted sites , and river· systems. As part 

of the data collection and management procedure, the Department of Mines, 

Minerals and Energy is the lead agency for geologic data . 

.. ~.9.0.Q.:::: .~.?..~ ..... .0.r.c:J .i .IJ.9.0.G~.?. 

Zoning ordinances as provided for under the comprehensive plan give 

localities strong tools for use in the protection of the groundwater resource and 

the recharge area. Zoning authority can be used to define appropriate land uses 

in groundwater-sensitive areas. Two zoning tools in particular--increased lot 

size and housing density--are often used in the water protection effort. With 

respect to density, clustering of houses can help eliminate the need for septic 

drain fields while also providing open space. Use of the zoning overlay district 

and conditional zoning allows for protection of speci fie land areas. For 

instance, in these areas the site plan review can be used to limit use of some 

chemicals, require measures to prevent spills, and dictate the proper disposal 

of waste. Also, the tools allow for banning of certain activities in a given 

area . The banning activity could be used to eliminate the location of landfills 

in specific areas, the handling and disposal of certain toxic mate1-ials, o r the 

use of road salts. In some cas es, the goal may be to limit certain activities 

such as nitrate (fertilizer) loadings or to limit use of on-site s eptic sys tems 

in areas such as karst topography. 

Nonpoint sources of potential contamination a re receiving increased 

attention. Because of the nature of thes e sources , their control calls for 

diverse responses. While the Departme nt of Conservation and Recr-eation, whic h 

has primary responsibility for nonpoint sources , has only limited regulatory 
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authority, the Department promotes local ordinances as a priority means for 

enforcing the use of both urban and rural nonpoint pollution control techniques. 

For instance, erosion and sediment control ordinances are used by localities to 

protect water resources from contamination. Ordinances can be used as an 

effective tool with the new authority for stormwater management programs. 

Ordinances have been used to manage agricultural sources such as disposal of 

poultry litter on cropland . 

. ?..l::!.99.1.Y..1.$.1.9..n ..... .O.r.9.1..n.?. .n.g_~.?. 

Controls through a subdivision ordinance can be used to protect direct 

contamination on the site as well as in the recharge area. The design and layout 

of a subdivision can be used as a preventative measure. For instance, under 

subdivision control, localities can require evaluation of soils for 

appropriateness of well and septic installation. Also, minimum lot size can be 

based on source of water and sewer and the potential impact on groundwater 

quality . 

Because many of the existing regulations and programs often deal primarily 

with perspective land uses, it may be necessary to enact special-purpose 

ordinances that address existing land uses and specific pollution sources 

connected to them. 

Ot..tJ~ . r.. ..... R.~.9.l::!l? .t..9..C.Y. .... .OP.t..t..9..n.?. 

Other regulatory options include but are not limited to establishment and 

enforcement of performance standards, setback and buffer requirements, erosion 

and sediment control, and sole source designation for wellhead areas (as 

authorized under the Federal Safe Drinking Water Act). 
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Local building officials have new permitting authority to regulate use ot 

existing and new oil storage tanks. In 1989 the State Water Control Board 

adopted regulations for an underground storage tank (UST) program. These 

regulations require a phased upgrade of all old tanks and strict controls on 

newly installed tanks. Requirements include permitting of installation, 

upgrades, repairs, and closure of USTs by local building officials. The UST leak 

prevention effort will require all new tanks to be leak free and all old tanks 

to be upgraded to new tank standards over a ten-year period ending in 1998. 

Some funds are available to mitigate leaking tanks . Financial 

responsibility is required of the owner to cover corrosive action and third-party 

compensation for accidental releases. 

The state has provided some additional authority which allows localities 

to act to prevent contamination of groundwater from well construction . 

Local and district sanitarians are responsible for implementing and enforcing 

private well construction regulations. The Virginia Department of Health (VDH) 

adopted new regulations to establish construction standards for private wells . 

The standards are designed to protect groundwater resources and the public 

health. Regulations apply to the construction and location of all pr i vate wells. 

These standards require wells to be cased and grouted to prevent contamination 

from entering the well . 

A well construction permit is required for all private wells drilled after 

Septernbe r 1, 1990 . 13 Private well means any water well canst ructed for a person 

on land which is owned or leased by that person and is usually intended for 

household, groundwater source heat pump, agricultural use, industrial use, or 

13 vi rginia Boa rd of Heal th, 11 VR 355-34-01. Private Well Regulations, 11 July 
16, 1990, pp. 3324-3340. 
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other nonpublic water well. The regulations replace previous regulations 

governing private wells constructed in conjunction with an on-site sewage system. 

Minimum set back distances and construction criteria are established. 

Observation and monitoring wells are exempted from the location and construction 

requirements except when they will be utilized for drinking water purposes. 

All requests for a private well construction permit are by written 

application, signed by the owner or his agent, and directed to the district or 

local health department . The class of well-to-be constructed is to be determined 

by the heal th department or district. Class I II wells are private wells 

constructed to be used as a source of drinking water. Class IV wells· are private 

wells constructed for any purpose other than use as a source of drinking water. 

For Class I I I (potable water supply sources) wells, requirements for casing and 

grouting are determined based on the need tor protection from contamination. For 

instance, a Class IIIA well must be cased to a depth of at least 100 feet and 

grouted to a minimum of 20 feet. A Class IIIB well must be cased to a minimum 

depth of 50 feet and grouted to at least 50 feet. Also Class IIIA and B wells 

must meet a minimum separation distance of 50 feet from any source of 

contamination. 

The Chesapeake Bay Preservation Act was passed in 1988. The Act is a joint 

state/local effort to protect water resources. Mandatory mechanisms as provided 

for by the Act will help protect groundwater, among other things, in Tidewater, 

Virginia. But, any local government, al though not a part of Tidewater, may 

employ the criteria of the Act and may incorporate protection of the quality of 

state waters into their comprehensive plans, zoning ordinances, and subdivision 

ordinances consistent with provisions of the Act. 

12 



The Act requires that the counties, cities, and towns in Tidewater Virginia 

incorporate general water quality protection measures into their comprehensive 

plans, zoning ordinances, and subdivision ordinances, and define and protect 

certain lands, called Chesapeake Bay Preservation Areas, which, if improperly 

developed, may result in substantial damage to the water quality of the 

Chesapeake Bay and its tributaries. 14 

The Act established a Chesapeake Bay Local Assistance Board which 

promulgated regulations which established criteria for use by local governments 

in rezoning, subdivision, and land use decisions. The c rite ria incorporates 

measures, such as performance standards, best management practices, and various 

planning and zoning concepts, to protect the quality of state waters while 

allowing use and development of land . 15 

While all provisions of the regulations have significant potential for 

protection of groundwater resources, some provisions have direct impact on 

groundwater. On-site sewage treatment systems must have pump out accomplished 

at least once every five years. For new construction, a reserve sewage disposal 

site with a capacity at least equal to the primary sewage disposal site must be 

provided . . 

These on-site septic systems are regulated by local health department 

offices. Local and district sanitarians help design systems and inspect the 

construction. A current review of sewage handling and disposal regulations by 

14code of Virginia, Section 10 .1, Chapter 21, "Chesapeake Bay Preservation 
Act," 1987, pp. 239-244. 

15chesapeake Bay Local Assistance Boa rd, "Final Regulations: 
Chesapeake Bay Preservation Area Designation and Management 
September 1989. 
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the Virginia Department of Health will provide local health department offices 

additional mechanisms to protect groundwater resources. 

Current on-site sewage handling and disposal regulations allow for a 

distance of 2 and 21 inches of separation between the drainfield and the water 

table depending on the soil. This requirement is primarily designed to prevent 

seepage to the surface. But the actual distance of separation has a potential 

major impact on groundwater contamination. In 1990, the Virginia Department of 

Health (VDH) was given authority to consider protection of water resources in 

addition to health and welfare in the siting and construction of on-site sewage 

disposal systems. With this authority VDH is presently reviewing its sewage 

handling and disposal regulations. Revised regulations with respect to 

separation distances are forthcoming. VDH also is considering new regulations 

for mass drainfield systems (septic tank systems designed to handle the waste 

from a number of homes or apartments) and a review of regulations of land 

disposal of septage . 

From an administrative standpoint, localities often can improve the 

groundwater protection effort by enforcing existing regulations and ordinances. 

In many instances, localities already have authority to pass more strict 

regulations than those proposed by the federal or state level of government. 

Localities have considerable control in the siting and operation of public 

facilities. More consideration of region-wide siting and operation of these 

facilities is needed. 

14 



.H90.::.~9.Y.l~t9.rY ..... ~.t.i.9.m?. 

.O~.n.~. r..?. .h.i.P. ...... 9..!JQ ..... .P.~ .Y.~19.P..!!!.~.!J.t.. .... .R.t .. 9.h.t..?. ...... 9..!J.Q ...... ~.9.?.~.rn .~.n.t..?. 

Non-regulatory options often provide a viable alternative to previously 

discussed strict regulation and control. Rights to property which is critical 

to groundwater protection, such as wellhead and recharge areas, can be obtained 

through purchase, such as fee simple, or through protection easements to 

property. Of course, purchase of rights can be expensive or impractical in many 

cases. Management of development rights can be used as a technique to manage 

density or type of growth and development in groundwater sensitive areas. 

Transfer of development rights is a technique which· has been used for other land 

management objectives . 

. Y.9.J.l:J.n.t..9..r..Y ...... A.G..t..i.9..!J 

Control of all sources of groundwater pollution has some element of 

voluntary action by citizens. But because of the nature of potential nonpoint 

sources of contamination, most of the nonpoint management effort relies on 

voluntary action of the landowner or land manager. This voluntary action often 

is encouraged through financial and technical assistance programs. Tax 

incentives such as special assessments and special districts are used also to 

enhance voluntary action which may include the donation of conservation 

easements. 

The Department of Conservation and Recreation has overall responsibility 

for both agricultural and urban nonpoint source pollution control. 

Implementation of elements of their program involves counties, cities, towns, and 

15 



local soil and water conservation districts. 16 The Department provides funds 

to soil and water conservation districts to employ technical personnel to develop 

and assist farmers in implementing water quality plans. The urban erosion and 

sediment control program is implemented through 171 local programs of counties, 

cities, towns, and local soil and water conservation districts. 

Applicable best management practices (BMPs) for nonpoint sources such as 

agriculture, silviculture, urban, mining, hydrologic modifications, and .?.9..!d.r.g?..?.: 

9.ff.~.<:.: .t.J.n.9 .... 9.C.9.JJ.IJ.9.~.9..t..~.r are identified in BMP handbooks applicable for each source. 

These handbooks are available from the Department of Conservation and Recreation. 

BMPs are used on both agricultural and urban lands to prevent movement of 

potential pollutants, particularly nutrients and toxics, into groundwater 

resources. One component of the nonpoint program emphasizes proper use of 

fertilizer and animal manure on cropland. As pa rt of the effort, nutrient 

management specialists are helping farmers schedule manure and fertilizer 

applications to help minimize excess nutrient movement into groundwater. 

Runoff from barnyards, dairies, and feedlots primarily contributes 

nutrients, organic matter, ammonia, fecal bacteria, and other microorganisms to 

both surface waters and groundwater . 17 Recommended BMPs a re being used to 

prevent contamination from these sources. 

Potential nonpoint source pollutants such as oil and rubber are washed from 

urban streets. Urban BMPs are being used to mitigate the effects of these 

pollutants on groundwater resources . 18 

16 virginia Groundwater Protection Steering Committee, "Virginia Grnundwater 
Management Handbook," 1988, p. 6-2 and 6-4. 

17 virginia Department of Conservation and Recreation, "Nonpoint Source 
Management Program," May 1989, p. 2-1. 

lS Ibid. , p. 5-1. 
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The main nonpoint source problems at resource extraction or mining sites 

are drainage of pollutants including acid, sediment, salts, and metals from 

inactive mines; and drainage and leachates containing acid, metals, and sediment 

from the spoil and tailings p.iles located at both active and inactive mines . 19 

BHPs are being used to prevent contamination of water resources . 

Impacts from de-icing compounds are primary to groundwater. Salt compounds 

in open storage areas have serious potential to pollute groundwater resources. 

The Department of Transportation now stores chemicals inside buildings equipped 

with impervious liners. Work pad liners and holding ponds are used to catch 

runoff from loading of chlorides into trucks . 20 

Another major nonpoint source of contamination, pesticides, have been 

responsible for damage to Virginia's environment and natural resources in growing 

proportions in recent years. In particular, groundwater has been contaminated 

and wildlife poisoned. 21 A recent pesticide management report recommended the 

protection of all natural resources including groundwater from contamination by 

pesticides. 

In response to this need, a Pesticide Control Act was adopted as another 

component of the state's nonpoint management program. Several parts of this 

legislation are designed to protect groundwater resources. The program 

encourages the use of alternative, less toxic pest controls. It will help 

prevent the misuse of pesticides. The new law requires licensing of commercial 

19 Ibid., p. 6-1. 

20 Ibid., pp. 9-5 and 9-6. 

21 council on the Environment, .P.~.?.t. .t.~J.q.~ ... M.9..0.9..9.~.IIt~.nt.. ....... ~.IJ ....... .Y.i.r:.9.i.!J~.9., Special 
Report, January 1989, p. 12. 
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applicators for applying general use pesticides as well as for applying 

restricted use pesticides. 

The Virginia Pesticide Control Act established a Pesticide Control Board 

which has authority to prescribe regulations to restrict or prohibit the sale or 

use and disposal of any pesticide or pesticide container or residual which has 

unreasonable adverse effects on the environment. 22 Also, the Board will 

establish specific requirements for the licensing of a pesticide business which 

mixes, stores, or otherwise handles pesticides in bulk quantities. 

Use of fertilizers and pesticides on home lawns and gardens poses a 

potential contamination threat to groundwater resources. Yet, the sources are 

not easily managed by legislative, regulatory, or administrative measures. For 

these potential sources of contamination, education on awareness and available 

management practices are the best control options. Therefore, proper fertilizer 

and pesticide use in urban and suburban areas has been the focus of educational 

rnater-ials being developed and distributed by Vilginia Tech, the Di vision of Soil 

and Water Conservation, and the State Water- Control Board. 

For application of lawn and garden chemicals, the applicator should: 

follow label instructions, mix the product accurately, prevent spills, prevent 

back siphoning, and practice proper disposal of wastes. In fer-tilization of home 

lawns, the homeowner should have the soil tested every three to four years, use 

the recommended fer-tilizer types, and apply fertilizer in the correct amount, 

frequency, and timing. Additional management practices are needed for the home 

garden. Organic amendments and cover- crops protect the soil and eliminate the 

need for some fertilizer applications. 

22 code of Virginia, Chapter 14 .1, "Virginia Pesticide Control Act," Section 
3 . 1-249.31, March 24, 1989. 
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.P..r..i.m~.rY. ..... $.t.~t.~ ...... "'~.v.~l ...... A~.t..i9n 

Since ¢ublication of the Groundwater Protection Strategy document in 1987, 

other primarily state programs have been expanded and new ones adopted. New and 

expanded legislative and administrative initiatives have strengthened the state's 

ability to protect groundwater resources, and in many cases have prnvided 

additional support for acceleration of the management effort at the local level . 

. $.9.li.9 ...... 9..n.9. ...... H.9..;?;.9...C.9.9.ld.? ...... W.?..?.t..S!.? 

The Department of Waste Management ( DWM) has the responsibility to regulate 

solid and hazardous waste for groundwater protection. New and revised 

regulations on landfills, adopted in December 1988, included groundwater 

protection measures. While enforcement of regulations on landfills is primarily 

a state responsibility, localities as well as private facilities must respond to 

the regulations on landfills. Localities must also adopt programs to reduce 

wastes going to landfills. 

New landfill regulation~ became effective January 1989. The purpose of 

these regulations is to establish standards and procedures pertaining to the 

construction, operation, maintenance, closure and post closure of solid waste 

management facilities in order to protect the public health, public safety, the 

environment, and natural resources. 23124 

Siting restrictions include provisions that sanitary landfills not extend 

closer than 500 feet of any well, spring, or other groundwater source of drinking 

water, and that no facility would be located in areas where groundwater 

23 vi rginia Groundwater Protection Steering Committee, ~.9. .9..Q ........ $.!:JPPlS!.!J.l .~.n.t.::.= .A 
.G. .r.9.Jm.9.~.?. .t..S! .. r. .... .P.r..9.t.~9..t.t.9.IJ ..... $.t. . .r..?..t..S!9.Y ..... f.9.r. ... .Y.i.rg.t..n.t..?., Discussion Draft, June 1990, p. 8. 

24 virginia Waste Management Board, "VR6 72-20-10: Solid Waste Management 
Regulations," adopted December 21, 1988, effective January 22, 1989 . 
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monitoring cannot be conducted. The design must provide for leachate (a liquid 

that has passed through or emerged from solid waste and contains soluble and/or 

suspended degradation products of waste) management which includes collection, 

treatment, storage, and disposal, and the implementation of a leachate monitoring 

program. 

A groundwater monitoring system must be installed at all new and existing 

sanitary landfills. Landfills must have clay liners or materials which provide 

performance equal to or better than the clay liner. Closure of a landfill must 

be in a manner that minimizes or eliminates the past closure escape of 

uncontrolled leachate or water decomposition pt~oducts to the gr-oundwater. 

In addition to treatment, an overall plan for resource conservation and 

recovery is needed. As part of that plan, waste management regulations require 

the recycling of 10 percent of municipal solid waste by 1991, 15 percent by 1993 , 

and 25 percent by 1995. 25 Many localities have already initiated recycling 

programs. Economics will often dictate expansion of the effort beyond 25 

percent, and therefore, marke~s for the recycled materials are a key factor and 

must be developed. These source reduction practices can provide significant 

groundwater protection. 

In addition to these solid waste regulations, hazardous wastes are 

controlled by the Virginia Hazardous Waste Management Regulations . Infectious 

wastes are regulated by separate infectious waste management regulations. 
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Yt..r..9.i . .n.i .. ~ .. ..l?..<?.JJ.1,rt..i..9..0 .... A9.?.t..~.m.~.n.t.. .... .P .~.r.m.tt. 

The Virginia Water Control Board (VWCB) recently revised its permitting 

program in order to deal with some activities which have posed a potential threat 

to groundwater. The Virginia Pollution Abatement (VPA) permit program replaces 

no discharge certificates in regulating the management of pollutants that are not 

point source discharges. In addition to other activities, the VPA permit applies 

to land application of wastewater and animal waste storage in pits, ponds, and 

lagoons. 

.C91J~lY?..i9rn?. 

Local effort is the key ingredient necessary to sustain the groundwater 

protection effort. Revised and new regulatory and administrative procedures have 

been put in place to aid localities in that effort. State agencies must continue 

to build institutional capacity to provide data, technical assistance, and in 

some cases, financial assistance to localities. Finally, the GWPSC must continue 

to emphasize the interagency and intergovernmental coordination and cooperation 

effort which has made progress in groundwater protection possible and is needed 

to support a continued local effort. 
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