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The Department of Planning and Budget (DPB) has andyzed the economic impact of this
proposed regulation in accordance with Section 9-6.14:7.1.G of the Administrative Process Act
and Executive Order Number 25 (98). Section 9-6.14:7.1.G requires that such economic impact
andysesinclude, but need not be limited to, the projected number of businesses or other entities
to whom the regulation would gpply, the identity of any localities and types of businesses or
other entities particularly affected, the projected number of persons and employment positions to
be affected, the projected costs to affected businesses or entities to implement or comply with the
regulation, and the impact on the use and vaue of private property. The analys's presented
bel ow represents DPB’ s best estimate of these economic impacts.

Summary of the proposed regulation

The purpose of the Chesapeake Bay Local Assistance Department (CBLAD) area
designation and management regulations is to “protect and improve the water qudity of the
Chesapeske Bay, itstributaries, and other sate waters by minimizing the effects of human
activity upon these waters.” (830) The mechanism for protecting water qudity in the Bay isto
regulate the use and development of certain lands in the Bay watershed where such use and
development would be expected to result in deterioration of water qudity in the Bay or its

tributaries. Theserules

edtablish the criteriathat loca governments shdl use to determine the extent of the
Chesapeske Bay Preservation Areas within thelr jurisdictions;

edtablish criteriafor use by locad governments in granting, denying, or modifying requests to
rezone, subdivide, or to use and develop land in Chesapeake Bay Preservation Aress; and
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identify the requirements for changes which loca governments shdl incorporate into their

comprehensgive plans, zoning ordinances, and subdivision ordinances.

In other words, the regulations establish mandatory land- use rules which must be implemented
by loca governments on those lands designated as part of the Chesapeake Bay Preservation
Areas. Loca governments are required to implement a planning process that ensures that their

land-use controls meet the criteria specified in the regulations.

The changes proposed here do not change the basic structure of the regulations. Many of
the changes are intended to update and clarify the language in the regulation, to diminate
conflicts and redundancies, to delete obsolete provisions, and to update references. However,
some of the changes may be significant and can be expected to have significant economic
impact.

In andyzing the economic impact of this regulation, DPB will pay specid atention to
those parts of the proposd that will make sgnificant changes in the regulation. The andysiswill
a0 examine the overdl economic impact of the proposed regulation. In addition, thisandyss
will, as required by Executive Order 25 (1998), assess whether there are dternatives to the
proposed language thet are likely to be more efficient or lessintrusive than the language
proposed.

Estimated Economic Impact

The Chesapeake Bay provides an impressive array of economic benefits to the people of
Virginiaand aso to many people who are not resdents of the state. (Simpson and Christensen
1997; Bockstadl, McConnell and Strand, 1989; Grambsch, Michagls and Peskin, 1993) Many of
these benefits are obvious and are relatively easy to measure. Among these are the contribution
to the economy from the commercid harvesting of the renewable natura resources thet thrive in
the protected boundary between land and sea, between fresh and st water, between shdlow and
deep areas. Other benefits of the Bay, dthough every bit asred and probably larger in
magnitude, are much more difficult to measure reliably in the traditiond currency of economic
andysis. People vaue the Bay for its recreationa opportunities, aesthetic “services’, and its
contribution to a hedthy environment. Thislast characteristic, often referred to as non-use
vaues, is different from dl of the others yet mentioned because, unlike the others, it may exist
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even for people who never expect to use the services of the Bay, and for those who do use the

Bay it may add to the value they place on using the Bay for commerce or recrestion.

Another important characterigtic of the Bay isthat, by in large, its services are fredy
availableto dl who careto useit. Y, it isoften the case that one person’s use has an impact on
the value that other people derive from the Bay. The use of the Bay and itstributaries for the
disposal of human generated waste products is a well-known and obvious example of one
person’ s direct impact on the value of the Bay to others. In economic parlance, thisis known as
an externdity; it isatrandfer of value between individuds that is not the resut of avoluntary
exchange mediated by a market. When this happens, the person who benefits does not have to
face the “ opportunity cot” of that benefit. In this case, the opportunity cost isthe lost vaueto
others; that is, someone else pays a cost for the benefits this person receives,

There are many other examples of externditiesin the use of Bay resources. One person’'s
catch of fish from the bay may lower another’s. People on the beach and boatersin the water
may become so numerous as to interfere with each other’ s activities, congestion. Building on the
water’ s edge may be aestheticaly offensive to some and may degrade water qudlity.

The presence of externdlities may lead to economicaly inefficient use of resources. For
example, when a person living upsiream uses a river for waste disposd, he haslittle incentive to
account for the damage he does to downstream users. So he would tend to use the disposa
sarvices even if they were only of smal value to him but cleaner water was of greet vaueto
someone downgtream. A given pattern of resource useis “inefficient” if some different
arrangement for dlocating resource use resultsin ahigher socid vaue for the resource once you
subtract off the cogts of implementing the new arrangement. (Gramlich, 1990) In thisway,
externdities give rise to a potentid judtification for governmenta action. Government actions
can improve the economic value of aresource by establishing policies that rearrange resource
usein away that is more consstent with what would occur if users had to pay the opportunity

cost of their use.

One way of measuring whether a change in resource patterns condtitutes an efficiency
improvement isto add up dl of the costs imposed on individuas by the government action and
then subtract these costs from the benefits that people derive from the change. (Gramlich, 1990)
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If the net change is positive then we may reasonably conclude that economic efficiency has been
advanced by the governmenta policy. Inthe case of the upstream and downstream users of a
river, agovernment regulation would condtitute an efficiency improvement if the coststo the
government and the upstream user were less than the benefits in cleaner water to the downstream

user.

The regulation being analyzed here establishes a set of rules determining how land in the
Chesapeake Bay watershed may be used and developed. The purpose of these land-use
redrictionsis, primarily, to protect water quaity in the Bay and itstributaries. Economic theory
assumes that people will adjust their behavior in response to the incentives they face, so the first
step in measuring the costs of these redtrictions is to determine what will be peopl€ s response to
the rules. This must include an assessment of the rate of non-compliance with the rules given the
anticipated level of monitoring and enforcement. One must dso keep in mind that, as people
respond to the rules, the prices of various resources will change and this will also affect what

people do. How prices change will depend on the dternatives available to people.

Once we have established what responses people will make to the rules, we can work
toward a measure of the expected benefits. The first step in measuring the benefitsisto
determine what will be the physical consequences of the behaviora changes made in response to
therules. These physicad changesin flows of pollutants, sediment and runoff into the Bay
watershed must be trandated into changes in ambient water quality and then into changes in the
biological sysems of the Bay. Oncethisis known, we can attempt to assess the value that

people would place on such achange.

In the next savera sections, we will examine the specific provisions of the proposed
regulation to assess the likely impact of each of the provisions and to examine whether there are
feasble dternatives that could improve the economic performance of therules. Following thet,
we will assessthe likely overdl economic consequences of the proposed regulations.
Throughou this analys's, the proposed rule, when quoted, will be quoted in strike-out form so
that the agency’ s changes will be gpparent.
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1) Definitions (840)

With afew exceptions, the definitions do not, by themselves, have significant content.
There are afew cases, however, that merit some mention. The definition of “buffer ared’ is
discussed a some length later in this document where we discuss the use and devel opment
criteriafor resource protection aress.

The definition of “shording’ isgiven as

...theline describing the interface between land that is continually or . in the case of tidal flows,
routinely submerged under water and land that is not continually or routinely submerged.

This definition, while necessary for implementation of the regulaion, is somewhat vague. Itis
hard to figure out what the shordlineisfor tidd lands. Intida areas, isthis“interface’ landward
or seaward of the mean high tide line? How often would water have to cover part of ariverbank
before it was considered “routingly” submerged? Thisisimportant because it affectsthe
delinegtion of areas subject to these regulations. 1t ismay be costly to leave the determination of
which lands are and are not subject to these rulesto loca interpretation of what it meansfor land
to be “routindy submerged.” This could raise adminidrative cogs a the locd level and increase
uncertainty for landowners. DPB recommends that CBLAD consder using aless ambiguous
definition for ddineating the shordine.

The definition of “tributary stream” has been changed to add some flexibility in making
that determination. The new language will alow loca governments and applicants the option of
choosing a default definition of tributary stream based on drainage arearather than proving
whether each stream is or is not perennia. CBLAD indicates that it has chosen a somewhat
consarvative definition which ensures that, if this default definition isused it isunlikdly to
eliminate any truly perennid streams. Applicants and locdlities till have the option of using
USGS maps or hydrologic investigationsiif that is preferable. This change can be expected to
reduce somewhat the costs of the permitting process.

2) Local Government Programs (8850-60)

This part of the proposa specifies that

Local programs shall encourage and promote:

1. protection of existing high quality state waters and restoration of all other state waters;
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2. safeguarding the clean waters of the Commonwealth from pollution;
3. prevention of any increasein pollution;

4. reduction of existing pollution;
5

promotion of water resource conservation in order to provide for the health, safety and
welfare of the present and future citizens of the Commonwealth;

6. assurance, to the extent feasible, that all streams and shorelines will be protected by a
forested or other riparian buffer area.

All but thislast item are specificaly listed in the authorizing legidation. Item number Six in the
list isdifferent from the rest in that it is not reasonably described as a desired end of the enabling
legidation but, rather, as a means toward achieving the other ends specified in the Act.

CBLAD gaff have provided evidence to show that vegetated buffers have intringc vaue
adde from their function in protecting water qudity. In 1996, Virginiajoined with the other
gtates in the Chesgpeske Bay Executive Council in a commitment to conserve and restore
riparian buffers.

That said, one possible difficulty with placing this language here isthat it may prevent, as
amatter of fundamenta policy, applicants and locdities from choosing techniques other than
vegetated riparian buffers even if those other techniques would produce greater gains than would
be expected of vegetated buffers. Aswe will discuss a some length in alater section of this
andysis® the best available scientific evidence indicates that there are many cases where
dternative techniques for protecting water quaity may actudly perform better than vegetated
buffers? Asadefault policy, vegetated buffers may have much to recommend them. However,
the uniform application of a vegetated buffer requirement could, under some reasorebly
foreseeable circumstances, actudly result in both lower water qudity and increased costs of
compliance.

The language of item 6, by specifying “to the extent feasible’, does appear to envison a
balancing of the interest in a“forested or other” buffer areaagaing other considerationsin the
act. Thusit does not require the use of vegetated buffersin such cases where the use of
vegetated buffers would work againg the explicitly stated legidative authorization for these

1 See pages 26-31.
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regulations. So long asthislanguageisinterpreted in away that alows the badancing of other
condderations againg the policy favoring vegetated buffers, then this language is consstent with
the economicdly efficient use of resources.

3) AreaDesignation Criteria (8870-100)

The next part of the proposed regulation, consisting of sections 70 through 100, specifies
the criteriafor desgnating portions of the regulated localities as “resource protection areas’
(RPAS), “resource management areas’ (RMAS) and Intensely Developed Areas (IDAS). RPAs
are lands more intringcaly connected with water quality and thus subject to stringent land-use
controls. RMAs comprise lands where use and development have the potentid to Sgnificantly
degrade water qudity. Landsin RMAS are subject to less stringent controls,

Section 80 specifies the criteriafor determining the extent of the RPAs.  In particular,
subsection B requires that the RPA in ajurisdiction include:

1. Tidal wetlands;

2. Nontidal wetlands connected by surface flow and contiguous to tidal wetlands or
tributary streams;

3. Tidal shores;

4, Such other lands under considered by the local government to meet the provisions of
subsection A of 9MAC10-20-80 this section and to be necessary to protect the quality of state
waters;

5. A buffer area not less than 100 feet in width located adjacent to and landward of the

components listed in subdivisions 1 through 4 above, and along both sides of any tributary stream.
The full buffer area shall be designated as the |andward component of the Resour ce Protection
Area notW|thstand| ng the presence of permi tted usesel'-equwaLent-pneasupes encroachments and

6. Designation of the components listed in subdivisions 1-4 above shall not be subject to

reduction unless based on reliable site-specific information as provided for in 9VAC10-20-105,
subsection F of 9YAC10-20-130 of this chapter.

Paragraph 80-B.5 appears to be the source of some confusion in these proposed rules.
Theword “buffer” is used to gpply to two digtinct ideas. In the definition section, “buffer ared’
isdefined as

2 See Chesapeake Bay Program, 1995. Information also came from personal conversations with CBLAD staff,
Conrad Heatwol e and Leonard Shabman of Virginia Tech, and Geoff Cowan of Dubury & Davis.
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an area of natural or established vegetation managed to protect other components of a Resource
Protection Area and state waters from significant degradation due to land disturbances.

Combining this definition with the language of paragraph 80-B.5, we conclude that a buffer area
isavegetated 100 foot strip landward of waters and wetlands, but that the buffer areaincludes
the landward 100 foot strip evenif it is not vegetated because of permitted uses and
encroachments. This has lead to substantia confusion in the past by mixing the definition of the
RPA with a vague inference about how that RPA dong streams will be managed.

Sinceit isnot true that this 100 foot strip that is part of the RPA isdways a*“buffer area,”
that is, avegetated area, then the regulations should use language to distinguish these two things.
The term “buffer ared’ should smply be defined here as the 100 feet landward of the
components listed in subdivisons 1 through 4. The phrase “vegetated buffer” could be used to
refer to that part of the buffer areathat is vegetated or required to be vegetated. This change
allows the rule to be written in a much less confusing and convoluted way. Permitted uses would
never reduce the Sze of the buffer area dthough they might reduce the extent of the vegetated
part of the buffer area. Thiswill make it perfectly clear that the RPA itsdf is not reduced by the
use of best management practices (BMPs) or dternative management practices. The only

judtification for reducing the Sze of the RPA, if any, would be clear evidence that some portion
of the 100 foot strip does not have any significant relationship to water qudity in adjacent aress.

The language of 80-B.5 is primarily intended to specify aboundary. It does not seem
gppropriate to use this paragraph to specify implicitly what amounts to a particular management
practice. The designation of appropriate management practices should be reserved for that part
of the rule that establishes dlowable management practices. While it may be appropriate to draw
the conclusion that the land within 100 feet of a stream isimportant enough to stream qudlity to
judtify making it part of the RPA, it is another thing dtogether to infer, without pecificaly
saying S0, that dl of these lands will be managed asriparian buffers. What isdoneinthe RPA is
appropriately trested in the part of the regulation that specifies acceptable management practices
and should, asfar as possible, take into account the relative effectiveness of the available
management practices in particular circumstances.
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In 890, CBLAD specifieswhat land aress (in the jurisdictions subject to these rules) are
to be included in the resource management areas. Section B lists certain land typesthat “shall be
consdered for indusion” in the RMA, and new language specifies that, if any of these land types
are found adjacent to the RPA, then they must be included in the RMA. CBLAD dff indicate
that this change merdly darifies the language of the regulation to make it more clearly consstent
with the actud practice. The indicated land types are chosen because of their close connection
with the qudity of adjacent waters.

Section 90-C.5 hepfully clarifiesthat locdlities are not required to place dl landsin their
jurisdictionsin the preservation areas. However, this should not preclude locdlities from doing
50 if such achoiceis perceived to bein the best interest of the locdity.

Section105 explicitly alows locdlities to deviate from the area designations in this part if
actud fidd evduations provide sufficient information to judtify dternaive area designations.
This gives locdities the opportunity to fine-tune areadesignations to local conditions once the
information is available to judtify the change. Not only isthisflexibility vdugble inits own
right, but it has the added advantage of giving locdities and potentid gpplicants incentive to
develop information that will be vauable for better managing land- use and water qudity in the
Bay region.

4) Purpose of Land use and development performance criteria (§110)

Section 110 enunciates the overdl gods of the pecific regulations on land-use and

devdopment. These areto:

a prevent anet increase in nor+point source pollution from new development and ol der
development with BMPs,

b. achieve up to a 10% reduction in nonpoint source pollution from older devel opment
without BMPs, and

C. achieve up to a 40% reduction in non-point source pollution from agricultura and

Slviculturd uses.

These gods are not stated in terms of improvementsin the flow of services from the Bay.
The relationship between non-point source pollution to fishery production, the vaue of
recreationa opportunities, and even human health are ill not well understood. So, it is not
known whether, even if the goas established in this section are reached, the improvement in
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water quality will generate asignificant increase in the flow of sarvicesfrom the Bay. If the
requirements of this regulation, in conjunction with the other requirements affecting the Bay
region, are not sufficient to substantialy increase the flow of vaue derived from the Bay, then
little would be gained relative to the costs experienced, and the expenditure on mesting these
goaswould not be efficient. The vaue of improvementsin water qudity in the Bay isan issue
that will be explicitly addressed later in this report.

Datafrom CBLAD and other sources of information about the economic vaue of the Bay
seem to suggest thet these rules, if fully implemented, would be more likdly than not to have a
positive impact at the margin on the flow of economic services from the Bay.® However, even
this tentative conclusion rests on the assumption that the provisions of this regulaion will be
effectively enforced. The prospect of sufficient resources being made available to CBLAD to
provide for effective enforcement gppears to be the wesakest link in the chain of causdity
between the promulgation of these rules and improvementsin the flow of services from the Bay.

Another way to view thisisto say that investments in monitoring and enforcement, and to
some degree in improved regulatory design, may be the chespest ways of ensuring that these
rules actudly do have a measurable impact on the flow of economic vaue from the Bay.
Enforcement issues will be discussed in their specific context as we examine the rules that are
intended to force localities to meet the stated performance criteria

5) General Performance criteria (8120)

Section 120 contains eeven standards for ng the adequacy of loca programsto
regulate land usein al lands designated by localities as Chesapeake Bay Preservation Aress. In
order to discuss this section effectively, some clarification in the sandard use of languagein
economic analyssisrequired. While these ten requirements are called general performance
criteria in the regulation, an economist would use the term technol ogy standards because the
Sandards are not stated in terms of the primary god of the regulation, protecting water quaity.
Instead, these criteria Specify, sometimes in great detail, exactly what types of things may or may

not be done in agiven circumstance. Because locdlities have limited discretion in the technique

3 Later on wewill discuss some of the provisions of this regulation that may prove to be counterproductive to the
purposes listed in this section.
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they use to satisfy the requirement no specific demondtration by the locdity that their actions
have actualy improved water qudity is required.

Another possible way of regulating locdities would be to Sate the regulatory
requirementsin terms of actud reductions in pollution or, even more directly, in improvements
in water quaity. Thistype of rule would leave to the locdity with the decison about how to
achieve the required leve of performance and generdly would require that locdities monitor
their performance and report it to the regulatory authority. The standard term used in the
economics literature for this type of regulation is performance standard.

The relative merits of performance versus technology standards have been discussed a
great length e sawhere. (Baumol and Oates, 1988; Bohm and Russdll, 1985) The difference can
be stated succinctly. Performance standards give the maximum flexibility to sources on how to
achieve the ends of therule. Thislowers cost and increases incentive to discover innovative
techniques that further lower costs. Performance standards aso open the door to the trading of
respongbilities for water quality improvements between various parties, which further reduces
compliance costs, and may provide greater assurance that the goals of the rules are actualy met.

With dl of these advantages, why would anyone ever choose technology standards? The
answer isthat performance standards generdly involve much higher monitoring and enforcement
costs. (Bohm and Russdll, 1985) Observing performance, especidly in efforts to reduce non
point source effluents, is notorioudy difficult. The combined costs of monitoring and
enforcement of a given performance standard could outweigh the lower costs of compliance.
And without, the monitoring and enforcement activity, performance standards may provide even
lessrdiability assurance that the gods of the rules are being met than would a set of technology

standards.

There are anumber of areas where these regulations could potentidly be improved by
making performance standards available as an dternative to the specific technology standards
listed in the regulation even if CBLAD judges the enforcement and monitoring costs to be too
high for it to justify diminating technology standards. This additiond flexibility could be
provided by giving locdlities and applicants the opportunity to provide for the monitoring and
enforcement necessary to assure CBLAD that the dternative method will perform at least aswell
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as the technology standard it replaces. The burden of demonstration would be on the locality or
aoplicant. Thisway, aparty would only choose an dternative drategy if, in its judgement, the
cogts of monitoring and enforcement could be kept low enough o that the benefits of the
dternative Strategy outweigh its costs.

For example, an applicant might choose to propose replacing the technology standard
with a performance standard. Because of the enforcement problems associated with performance
standards, the gpplicant would have the burden of proving that it had the mechanismsin placeto
both monitor and enforce the actua performance of the dternative. Those applicants that would
find monitoring and enforcement difficult and expensive could fal back on the technology
sandards to ensure that they had satisfied the act. The performance dternative could stimulate
innovation in dternative mechanisms for achieving the goas of the Act and lower compliance

codsfor agiven levd of water qudity.

Before these performance-based dternatives would be useful, some development of
assurance mechanisms would have to take place. CBLAD coud asst in the development of
contract mechanisms, private land-use restrictions and other legal and financial tools that would
be required for implementing performance-based aternatives.

In the discussion of the eleven land use and devel opment standards found in 8120, we
will repeatedly make reference to areas where the regulatory flexibility offered by voluntary
performance-based standards may result in lower compliance costs. These suggestions will be
generdly subject to the condition that the appropriate assurance mechanisms can be put in place
to satisfy CBLAD that actud performanceisat least as good as or better than what would be
achieved under the technology standards. Since the development of these compliance
mechanisms may take time, one possible strategy might be to dlow in these rules for pilot
programs to determine whether such aternatives can be reliably implemented. If such drategies
do turn out to be cogt effective, then the regulations could be modified to explicitly alow for
them a some later date. The encouragement of innovation in this areawould seemto bea
natural extenson of CBLAD' straditiona consultative role,

a Minimize the extent of disurbed land: CBLAD indicates that this section does not set
arbitrary limits on the amount of land that can be disturbed. Rather, it isused in the plan-of-
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development review process to discourage “indiscriminate’ land clearing. The benefit of thisis
to leave exiding vegetaion in place Snce existing vegetation is generdly more effective a
protecting water quality than are the reasonably available dternatives. Costs may arise due to
any required changesin the development plan. CBLAD gaff indicate that observing this
standard often saves developers money. This claim cannot be independently evauated given the
lack of data. Without more information, it is not possible to determine the net economic impact
of this standard.

b. Preserve indigenous vegetation: Itisnot a al clear that native vegetation is necessarily

the best choice for achieving improvements in water quaity. CBLAD does provide guidancein
itsLocal Assistance Manual on what this stlandard intends to accomplish and what congtitutes
indigenous. Thereis, according to the agency, some opportunity for innovation inwhet is
alowed as indigenous vegetation. That said, this requirement is somewhat vague and is Smply
not written in away that can be adequately justified in terms of water qudity improvements.
This explicitly rules out innovations in vegetative manegement that could improve water quaity
over what can be achieved by indigenous vegetation. DPB would suggest that this requirement
be rephrased to make the language more consstent with the agency’ s actud intent.

C. Locda governments must ensure appropriate BMP maintenance CBLAD saff and a

number of other sources® report that this requirement is more often honored in the breach. The
need for periodic monitoring and maintenance is one of the key weaknesses of usng both BMPs
and riparian vegetative buffers. There is amost no data available to assess the effectiveness of
this provison, but observations by people in the field give reason to believe that this provison is
not effectively enforced. Should the resources become available, DPB would encourage
CBLAD to expand its program of evauation and enforcement to determine whether these loca
government maintenance agreements are accomplishing what isintended. Some increased effort
in this areawould amost certainly produce positive net economic berefits.

d. New development of 2,500 feet or more must be reviewed: The “plan of development”

review process is a procedura mechanism for ensuring that the other standards of this regulation

are met. Assuch, it adds somewhat to the adminigtrative costs that developersfacein
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developing land in the preservation area. However, this procedure is familiar to devel opers and

may be ardatively inexpensve way to enforce the terms of the regulation.

e Minimizing impervious cover: The requirement that development minimize impervious

cover isintended to reduce the numerous problems associated with stormwater runoff.
According to CBLAD déff, one of the main affects of this provison isto require locdlities to
make sure that their regulations do not require more impervious surface than is reasonably
necessary for the intended purpose. For example, this provision has been used to change the
gandards for the minimum acceptable size of parking lots for developments. While thereisa
connection between stormwater runoff and reduced water quality, the connection between
impervious surface and reduced water quality may be interrupted by numerous stormwater
management practices. As gpplied to builders and developers, this seems like apromising area
for dlowing locdities and goplicants flexibility in return for sufficient assurances that actud
performance will be as good as or better than the strategy of minimizing impervious
surface.(Technica Note 5, 1994; Technical Note 95, 1997)

f. Reduces the cut-off size of developments that must comply with local eroson and
sediment control ordinance: This subsection is not being changed in any substantia way. It

requires some gpplicants, who would not otherwise be covered by the Virginia Eroson and
Sediment Control Law, to conform to its provisons. Thiswill increase costs somewhat for those
applicants whose proposed land disturbing activity fals between 2,500 and 10,000 square feet.
The adminigtrative costs for these gpplicants is not large since applicants need only fill out a

form certifying that they will satisfy the requirements of the act. Enforcement is provided by

loca ingpectors. CBLAD gaff report informa observationsindicating good overdl leves of
compliance with the rule. The added costs of erosion and sediment control at these smaler
developments are not known but are expected to be balanced to some extent by benefitsin water
quaity. CBLAD indicatesthat there is a substantid scientific literature supporting the
effectiveness of the various eroson control techniques. However, there do not appear to have
been any studies to measure the actua changes in erosion and sediment in the Chesgpeake Bay

* Thisis based on conversations with planning staff in three localities in the Bay watershed. These staff indicated
that budget constraints prevented significant monitoring and enforcement activity in this area.
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watershed resulting from thisrule. The data do not exist to determine whether this requirement
resultsin codt effective reductions in sediment load.

0. On-site sewage treatment system standards.  Septic systems provide sewage disposal

services for many homes and businesses in the Preservation Area. These systems process large
quantities of sewage and have the potentid of contributing large quantities of biologica nutrients
to Bay waters. One of the key difficulties in assessing the impact of septic system regulationsis
the lack of reliable scientific evidence on important aspects of the problem. CBLAD da&ff have
indicated that there is generd scientific agreement that most of the nitrogen entering septic fields
ends up entering the Bay watershed,” but the impact of homeowner behavior on septic system
performance is very important, and yet little data exists on how homeowners make decisons
about septic maintenance and repair. Nor is there agreement on the costs and benefits of agiven
period for mandatory pump-out. Due to the great potentia contribution of septic sysemsto Bay
water qudlity, it woud be worth considering whether a grester investment should be madein
identifying and resolving some of the key uncertainties surrounding the environmenta impact of
septic systems.

Subsection a: Pump-outs and solids filters

The previous regulation required pump-out of septic systems every five years regardiess
of need. The proposed rule relaxes this requirement by alowing, as an dternative to mandatory
pump-out, the use of apladtic filter device that removes solid materid from the effluent stream.
Thefilter is designed in such away that onceit isfull, the septic system will no longer accept
waste. Having this option available may reduce the costs of preventing failures of septic
systems, failures that would lead to contamination of ground and surface water.

However, CBLAD should consider whether it is possible to offer owners of septic
systems even greater opportunities for cost reductions. The pump-out rule is designed to prevent
septic tank failure and a subsequent increase in nitrogen loading. The mandatory pump-out rule
is used because, on older systems, there is no easy way to determine the state of the septic
system. To ingpect the fill-state of the tank one needs to open the tank which is alarge part of

> Not al nitrogen enters the ground-water because some of the nitrogen is vented to the atmosphere as gaseous
nitrogen.
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the pump-out costs. Thus, it would rarely make sense to ingpect a tank without going ahead and
pumping it out.® Thereisaso the possibility that periodic inspection could destroy the integrity
of tanks, hagtening failure.

The Department of Hedlth requires that al new septic tanks have an observation port
ingaled. (Department of Planning and Budget, 1996) This port, alength of PV C pipe, dlowsthe
fill-state of the tank to be easily observed using a“dip stick.” For tanks with an observation port,
annud or biannud inspections adong with the requirement that nearly full tanks be pumped-out
could sgnificantly reduce septic maintenance costs. Homeowners have strong economic
incentive to have the tank pumped as it nears cgpacity. This avoids the significant costs of
replacing afalled septic sysem. CBLAD could dlow locdlitiesto offer, as an dternative to
mandatory 5-year pump-out, demonstration of annua ingpection by the owner of the septic fidd.

Because there is substantia evidence that many homeowners do not maintain their septic
systems properly, resulting in failures,” CBLAD might require locdlities to implement asystem
whereby septic contractors certify that they have inspected homeowners tanks. Chesterfidd
County has such a system in place for natification of pump-outs. The primary difficulty with
implementing this aternative arrangement is that it shifts some of the costs of septic tank
maintenance to the local government, which may not have the resources to implement atracking
and enforcement system as an dternative to automatic pump-out. Currently, al of the costs are
paid by tank owners. It would be up to localities to determine whether it would be worth it to
implement some arrangement for septic tank maintenance tracking, possibly paid for through a
fee on tank owners, in order to save on the potentidly much higher costs of mandatory pump-
out.

The mandatory pump-out rule affects the various locdities quite differently. Some
localities dready require dmost dl new development to provide hook-ups to municipa waste
trestment while others rely dmost exclusvely on septic sysems. The mandatory pump-out rule
fallsmost heavily on these latter areas, and the benefits of increased flexibility would accrue

primarily to these areas as well.

® CBLAD staff, personal conversations.
" Virginia Department of Health staff, personal conversations.
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It isdso important to ask whether the septic tank provisons are actudly being
implemented. CBLAD has indicated that many locdities are not in compliance with these
provisons. Thus, it isunclear what impact these regulations are having on water qudity. The
addition of the pladtic filter as an dternative to pump-out will lower the cost of compliance and
lower costs may improve compliance rates. Any further reductions in costs could improve
compliance rates even further. The low rates of compliance may aso indicate that an increasein
the resources available for monitoring and enforcement could result in significant improvements

in the performance of municipa regulation of septic sysems.
Subsection b: Reserve site and alternating drainfields

Septic drainfields have an expected life of around 25 years. Once the field reachesthe
end of itsuseful life, it can no longer serve the nutrient remova functions for which it was
designed. For thisreason, CBLAD has, in the past, required a 100 percent reserve Site, that is,
enough land in reserve so that the owner could build a second drainfield when the first reeches
the end of itsuseful life. CBLAD is proposing to dlow an dternative to keeping a 100 percent
reserve. Although the language of the draft is somewhat ambiguous on this point, this dternative
is clearly intended to alow owners the option of ingdling two, somewhat smdler drainfidds
that will be used in dternating years. The septic system will be fitted with a diverson vave that
will dlow effluent to be directed to one field or the other. Allowing drainfieldsto “rest” greetly
increases thelr useful life and their ability to remove nitrogen from effluents.

There is a problem with the drafting of this new language. The new language of
paragraph b reads as follows:

...As an alternative to the 100 percent reserve sewage disposal site, local governments may offer
the owner s of such systems the option of installing an alternating drainfield system meeting the
following conditions:

(1) Either:

(a)_Each of the two drainfieldsin the system shall have, at a minimum, an area not less

than 75 percent of the area that would be required if a single standard primary drainfield
wer e constructed; or

(b) An area equaling 50 percent (50%) of the area required for the primary drainfield
site must be reserved for subsurface absor ption systems which utilize a flow diversion
device, in order to provide for future replacement or repair to meet the requirements for
a sewage disposal system. Expansion of the primary system will require an expansion of
thisreserve area...
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The language of part (b) of subparagraph (1) appears to gresatly reduce the reserve requirement
from whét is clearly intended by the earlier language. CBLAD aff have indicated thet thisis
dueto adrafting error. Theintended effect of this language is to dlow landowners to choose
two somewhat smdler drainfields that will be subjected to intermittent use for one main

drainfield and an equa amount of reserve, the reserve to be used once the main drainfidd fals.

Evidence indicates that dternating drainfields greetly improves the life expectancy of the
combined system relative to the sequentia use pattern previoudy alowed® Whilethis sysem is
inusein Farfax County, it is not clear whether many other jurisdictions have any interest in this
dternative. The combined drainfield gpproach involves the subgtitution of much higher initia
congruction costs againgt some possible savingsin land cogts and a savings in the cost of
condructing anew drainfid 25 yearsin the future.

The savingsin future congtruction costs can be assumed to have little value to most
homeowners and businesses. At any reasonable discount rate, the value of reducing costs & a
date 25 yearsin the future is extremdy smdl. The savingsin the amount of land needed to
support a development served by septic systemsis much more likely to be afactor in this choice.
However, where land prices are high enough to judtify the increased congtruction codts, it is
probably more likely that the land is served by municipa sewage service. Conversdy, if land is
not served by municipa sewage services, then it is somewhat less likely that land values are high
enough to make the choice of the increased construction costs attractive to the gpplicant. Thus,
while providing this flexibility may produce some benfits, it is unlikdly that the savings will be

large.

The rules specify that localities must require that owners dternate the drainfields
annudly and notify them of the requirement each year. Unfortunately, even in locdlities such as
Fairfax, there is no data to indicate whether people do actudly switch their drainfiedsin
response to the natification. It is possible that low rates of compliance on switching could
actualy result in greater rates of drainfield fallure than in the absence of the switching option.
Such a perverse outcomeis unlikely, in our view, because homeowners have subgtantia

economic incentives to switch the drainfields annudly in order to increase the expected life of

8 CBLAD staff, personal conversations.
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the drainfiedds. under the assumption that landowners will switch fields appropriately, the dud
drainfield option, by increasing the range of options, can only work in the direction of improved
economic efficiency. This option is not expected to have alarge economic impact becauseit is
likely to be more expendve than other options in most cases.

The proposed rule specifies, in some detall, the design of the diverson vave. Then, in
subpart (7), the proposed language provides that:
In lieu of the aforementioned diversion valve, any device that can be designed and constructed to

conveniently direct the flow of effluent from the tank into either one of the two distribution boxes
may be approved if plans are submitted to the local health authority and found to be satisfactory.

This language dlows the locdity to replace dl of the technology standards covering the design
of the diverson vave with alocd gpprova standard that essentidly says: if the locdity findsthe
design to be satisfactory then it may be used. No monitoring of actua performanceis required.
It may be questioned whether local hedlth authorities have the technical expertise to predict with
accuracy the performance of nove fied switching devices or designs based on submitted plans.
However, CBLAD indicates that locditieswill generaly seek the advice of technicd specidists
at theregiond or state level. Even so, some provision for monitoring the actua performance of
novel designs may be useful to ensure that the designs work as well as those specified in the

regulations.

h. Sormwater management: CBLAD has worked with the Department of Conservation and
Recresation and the Department of Environmenta Quadlity to establish consstent sormwater
management regulations for use by dl sate agencies with sormwater management

responsihilities. DCR has dready promulgated these new rules, and DPB andyzed the new
sormwater rules at that time. (Department of Planning & Budget, 1996) These new CBLAD
rulesincorporate the rules dready promulgated by DCR. The cost of compliance should fall
somewhat, but it is not known with any certainty what net impact this will have on water qudity
due to change in the pattern of sormwater runoff.

I. Water quality assessments on agriculturd land: The exigting regulations require thet al

agriculturd land have awater qudity conservation plan. The proposed rule changesthis

provison to require that al agriculturd land have an “assessment conducted regarding the

effectiveness of existing practices pertaining to soil eroson and sediment control, nutrient
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management, and management of pesticides to ensure that water quality protection is being

accomplished cond stent with the Act and this chapter.” Once the assessment is done,

agricultura practices that are deficient in some way would be addressed resulting in
recommendations for additiona conservation practices to correct only the deficiencies. This
change reduces the likelihood that afarmer will have to have a management plan written that
covers dready adequate farm management practices.

The new regulations provide standards for what assessments must be done on lands
where the assessment identifies weaknesses in the current management practices. In particular,
soil tests will be explicitly required whenever the assessment indicates the need for a nutrient
management plan. Thisisanew requirement that may impose some additiond compliance
costs. Soil tests cost $8 each including adminidrative costs. A test must be performed for each
fidd and each soil type. A typicd set of soil tests may require 5 tests per hundred acres. For a
1,000 acre farm, thiswould cost $400.° The farmer does not have to pay the full cost of soil tests
done in support of a nutrient management plan. The farmer is entitled to a 25% tax credit for
thesetests. CBLAD argues that the soil tests produce a net economic benefit on average by
boosting farm profits by an amount greater than the cost of the test although there is some reason
to doubt this concluson. (Dunn and Shortle, 1987) In fact, it is probably not true that soil test
are generdly profitable for farmers when al of the codts of gathering and using the information
are taken into account. We certainly do not need to require that farmers use fertilizer to boost
yields on their crops. Why then should it be necessary to require the use of profitable soil tests.

Supposing that it were true that soil tests generate net increases in farm profits, asis
asserted by CBLAD and others, then aregulation is not a necessary or appropriate response to
the lack of soil tests. Rather, aprogram of providing farmers with information (that they have
somehow failed to receive through farm publications, neighbors or the extension service) about
their opportunities to increase their profits should be dl that is necessary.

Even if the tests do not pay for themselvesin terms of greater profits, they are probably
essentia for the development of appropriate and effective nutrient management plans. A number
of studies do indicate that nutrient management is currently a cost effective method of reducing

° Per DanaBalis, Department of Conservation and Recreation, personal conversation.



Economic impact of 9 VAC 10-20 21

nutrient flows into the Chesgpeske Bay. (Dunn and Shortle, 1987; Letson, Crutchfield and
Mdik, 1993) Thisimpliesthat the soil tests produce a net economic benefit. This concluson
does not depend on how the costs are alocated between farmers and others.

Therules do not require that farmers implement the provisons of any management plan.
CBLAD arguesthat aregulatory requirement is not necessary since there is evidence that, in the
past, persuasion has been effective in getting farmers to implement the needed changes. This
assrtion is a variance with the results of anumber of economic studies, some of which were
carried out in the Chesapeake Bay region. (Dunn and Shortle, 1987) Given the divergence
between CBLAD'’ s perceptions and the results of these studies, additional monitoring by
CBLAD would be useful for assessing just how effective these voluntary provisonsarein

generating improvements in water quality.

L. Slviculturd activities Slviculturd activities can have very sgnificant effects on water
quality. Although forestry activities are exempt from eroson control laws, the Department of
Forestry (DOF) does have the lega authority to control deterioration of water quality dueto
sivicultura activities. CBLAD staff and a representative of the Chesapeske Bay Foundation'®
indicate that the record of compliance of slvicultural operations with the DOF s Best

Management Practices manud has varied widely both over time and across firms resulting in
sometimes subgtantia contributions to effluent loads moving into the Bay.

The regulation of forestry activitiesis not under CBLAD'’ sjurisdiction because the Board
has deferred to DOF in regulaing siviculturd activities. This meansthat loca governments
cannot make the control of slviculturd runoff part of its overdl strategy for controlling water
quality athough, as pointed out by CBLAD, locdities can require ademondration that alogging
gteisin compliance with the DOF best management practice guiddines. This givesriseto the
possibility that the costs of control of pollution loadings may vary widely between forestry and
non-forestry activities. If thereisalarge difference in control costs per unit of loadings
removed, then there would be aloss of economic efficiency. If the costs of compliance are low
relaive to the cogts facing other sources of pollutants in the Bay, then it might be worthwhile for

10 per Ms. Estie Thomas, Chesapeake Bay Foundation, personal conversation.
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CBLAD to work more closely with the Department of Forestry to ensure that forestry BMP

compliance rates are maintained at high levels

In the longer run, it may be worth exploring whether the control of water quaity impacts
from forediry activitiesin the Chesapeske Bay watershed might logicaly be placed under the
control of locdities as part of their comprehensive control of the water quaity affects of land use
practices. Whether thiswould be an efficiency enhancing move would depend on a number of
factorsthat are beyond the scope of this study.

6) Use and development criteria for RPAs (§130)

This section contains the key substantive limits on the use of the lands designated to bein
the resource protection area. As discussed earlier, the RPA includes areas in direct contact with
waters and tributaries of the Bay and a 100 foot strip on the landward edge of those areasin
contact with water. The land included in the RPA is generdly the land where use and
development are likely to have the greatest impact on water qudity. The subgtantive regtrictions
on these areas are substantialy greater than those for the resource management arees. These use
and development criteriaare in addition to the criteriathat apply to RMAS.

This section generaly redtricts activitiesin the RPA to those activities thet are logically
connected to the type of land found in the RPA, that is, uses directly related to the proximity of
the land to water, and to those activities that are “ grandfathered” in due to nonconforming uses

predating loca adoption of land management regulations.

a) Permitted uses and exemptions

The permitted usesin the RPA are quite limited. They include:

Water dependent uses,

Continuance or redevelopment of existing use existing at the time of program adoption,
New use on non-conforming lots predating enactment,

Roads or driveways, or

a b~ DN PF

Food control or stormwater management facilities.
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The regulations establish standards for when these uses are permissible and how they should be
carried out. The substance of the requirements is that encroachments and adverse impacts on
water qudity should be minimized as far as practicd.

Water wells, passive recregtion facilities, and historic preservation and archeologica
activities are exempt from the regtrictions as long as they are done in away that minimizes their
water quality impact. They must be reviewed by loca government, and any land disturbance

over 2,500 square feet in extent must comply with erosion and sediment control rules.

b) Buffer area requirements

Subsection 3 of section 130 of the proposed regulation adds the following language:

The 100-foot wide buffer area shall be the landward component of the Resour ce Protection Area
as set forth in subdivision 5 of subsection B of ? 9VAC10-20-80 of this chapter. Notwithstanding
permitted uses, encroachments and vegetation clearing, as set forth in this subsection, the 100-

foot wide buffer area is never reduced in width. Exceptas-noetedin-this subsection—a-combination

of a buffer area not less than 50 feet 1nwidth an

The added language seems to be redundant given the language of 880-B.5. The perceived need
for this language probably arose from the dud role of the “buffer” in thisregulation: asa
ddlineation of aregulated land areaand as a description of a specific water quality control
practice to be used on much of the designated land area. As discussed previoudy, arewording of
the regulation could eiminate this confusion dong with the need to restate this language here.

Subsection 3 continues:

To minimize the adver se effects of human activities on the other components of the Resource
Protection Area, state waters, and aquatic life, a 100-foot wide buffer area of vegetation that is
effective in retarding runoff, preventing erosion, and filtering nonpoint source pollution from
runoff shall be retained if present and established where it does not exist. The 100-foot wide

buffer area shall be deemed to achieve a 75% reduction of sediments and a 40% reduction of
nutrients.

In our discussion of 880 we argued that the definition of “buffer area’” should not autometically
establish that the buffer area be fully vegetated. On agriculturd lands, the regulations clearly
envision the prospect of non-vegetated portions of the buffer area® Thisis not the case with

1 While, as CBLAD points out, agricultural buffer modifications generally maintain some vegetative cover such as
crops, and farmers do have some economic incentive to control silt and nutrient runoff, it is obvious that this
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non-agriculturd land. The proposed changes would greetly limit the ability of owners of non
agriculturd lands to use aternatives to vegetated buffers even if they could show a net benefit to
water qudity.

It should be noted that the last sentence of the foregoing quote deems something to be
true that is not true in generd, and the data do not exist to determine with any certainty whether
it is even gpproximately true on average. What isknown to be true is that the effectiveness of
riparian vegetated buffers varies greetly across localities within the region subject to these
regulations and, indeed, varies widely from place to place and from vegetation type to vegetation
type. (Chesapeake Bay Program, 1995) Moreover, the performance of riparian buffers depends
on how wdll the buffer is managed by theindividud landowner. The performance of riparian
bufferswill be discussed a some length in the next section of this report.

Improved data on actud performance of riparian buffers may indeed show theat they
perform on average aswell as or better than this language asserts, however no regulatory
language can make something true that is not true or is not known. Even it this assertion were
true on average, it is certainly not generaly true of any given parcd of riparian land. This
language is unnecessary, and since it is aso counterfactud, it should be removed from the

proposed regulation.

The last part of subsection 3 deletes a provison from the existing verson of the
regulation that alowed non-agricultura owners to substitute BMPs for vegetation on part of the
buffer area

[Deleted] Except as noted in this subsection, a combination of a buffer area not less than 50 feet
in width and appropriate best management practices located landward of the buffer area which

collectively achieve water quality protection, pollutant removal, and water resource conservation
at least the equivalent of the 100-foot buffer area may be employed in lieu of the 100-foot buffer.

Thisisacriticaly important deletion because it will dmost certainly increase the cost of
compliance with the regulations and it is not known with any degree of certainty that the

increased cogts will result in an improvement in water quality. In fact, given the wide variation
in the performance of riparian buffers in removing nutrients from groundweter entering the

incentive is not strong enough to prevent the large contribution that agricultural uses make to non-point source
pollution inthe Bay. If these economic incentiveswere strong enough, little of this regulation would be needed.
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watershed, it is possible that removing this flexibility could actudly increase the amount of plant
nutrients (nitrogen and phosphorus) entering the Bay. 12

The ddetion of this language removes a measure of flexibility in how locdities may meet
their requirements under these regulations. Since this change reduces options now available to
locdlities and landowners, it cannot logicaly reduce costs of compliance, only increase them.
Those locdities usng the flexibility to substitute more effective BMPs will now be prevented
from using a management tool that they had determined wasin their own interest to use. Thus,
we conclude that this change can only act to increase the costs of complying with the
regulation.™® The extent to which these costs are balanced by benefits of having larger buffersis
the subject of the next section of thisanadyss.

The confusion about the meaning of “buffer ared’ in the exigting regulations may be one
reason why CBLAD decided to delete thislanguage. If the buffer area and the RPA are
synonymous, then alowing locdities to alow the substitution of BMPs for buffer might be seen
as dlowing locdities to reduce the size of the 100 foot riparian border strip thet isincluded in the
RPA. According to CBLAD, the agency did not intend thet the original language would dlow a
reduction in the size of the RPA, athough it is clear that the rules did intend to alow reduction in
the extent of the vegetative buffer that were aready platted a the time the regulations were
edablished. Separating the definition of “buffer ared’” from the definition of “vegetated buffer,”
as suggested earlier, would resolve this particular difficulty with the flexibility language thet
CBLAD isproposing to delete.

CBLAD gaff hasindicated that thereis another reason for removing the language that
dlows the subgtitution of BMPs for vegetated buffersin non-agriculturd lands. They argue thet,
while in theory BMPs can often perform at least as well as or even better than riparian vegetated
buffers (RVBs), CBLAD’ s experienceisthat, in practice, the falure rate is higher for BMPs than
itisfor RVBs. Sincetheissue of dlowing BMPsto subgtitute for RV Bs depends criticaly on

12 Conrad Heatwole and Leonard Shabman, Virginia Tech, personal conversations.

13 CBLAD assertsin its supporting documents that thisis not achange in the regulation but, rather, a clarification
of the Board’ s existing intentions. Since some localities have used the flexibility implied by this language and will
now be prevented from doing so, it is reasonable to conclude that this change will likely increase local compliance
costs.
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the characterigtics of these buffers and the BMPs that might serve in their place, it isworth
examining some of the properties of these two tools for protecting water qudity in the Bay.

0] Riparian vegetative buffers and non-agricultural riparian BMPs

It iswdl understood that land use in the riparian zone has the potentid for influencing
water quality in the adjacent streams. (Chesgpeake Bay Program, 1995) Agriculture, residentid
yards and septic systems, commercid establishments, and, increasingly, golf courses contribute
plant nutrients, sediment, and other pollutants to nearby waterways. One way to intercept these
pollutantsisto ingtal a man-made system for treating runoff from the land. Such sysemsare
often referred to as best management practices.** Another way to control the pollution load in
the recaiving stream isto use vegetation to physicaly dow the flow of water. Then the soil and
vegetation can absorb a number of contaminants that would otherwise enter the watershed.

The U.S. Department of Agriculture has developed a specification for a“Riparian Forest
Buffer Sysem” (RFBS) designed to control non-point source pollution and improve the sream
environment. Not al buffers match the design of the RFBS, of course. Thisis merely a
reference system to alow comparisons of function and effectiveness across different buffer
designs. According to areport from the Chesapeske Bay Program, dong with its functionin
removing non-point source pollutants from water entering streams, the buffer reduces sediment,
modifies stream temperature, controls light quantity and quaity, enhances habitat diversty,
protects channel morphology, and enhances the food web and species richness. (Chesapeske Bay
Program, 1995) This buffer system congists of three “zones’. Zone 1, next to the stream, isan
area of permanent forest vegetation. Zone 2 is an area of managed forest up-dope from zone 1.
Zone 3isafilter grip, planted in grass or some other herbaceous vegetation.

Each of the three zones provides a unique function that contributes to the overal
effectiveness of the RFBS. Zone 3, the grassy gtrip, actsto dow runoff from adjacent land and
to spread the flow out into a sheet rather than agully. Water flowing through a gully bypasses
the biologica remova capabilities of the other 2 zones, whereas sheet flow is eadly assmilated

14 Thisterminology may be confusing for some since there are cases where a vegetated or forest buffer is the best
way to manage the riparian zone, thus a vegetated riparian buffer would seem to be the BMP. However, for the
purposes of thisanalysiswe will use BMP to refer to management options other than vegetated buffers.
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and biologica removd can be effective. This zone isrespongble for the remova of a ggnificant
portion of the sediment load from nearby land.

Zone 2 isaforested areathat is managed in along-term rotation. Its function isto
remove pollutantsin both the subsurface and surface flow through biologica and chemica
trandformations, storage in woody vegetation, infiltration, and sediment deposition. Tree and
other plant roots can sometimes reach down into the underlying water table and extract nitrate
and, to alesser extent, dissolved phosphorus. The managed harvesting of woody biomass from
zone 2 is encouraged both for permanent remova of nutrients from the riparian zone and to

encourage greater uptake of nutrients by young, vigoroudy growing woody vegetation.

Zone lisan areaof permanent forest vegetation adjacent to the stream channd. It shades
the stream thereby reducing water temperature, it contributes woody debris that enhances the
biologicd function of the stream, and it controls stream-bank erosion by dowing water flow and
holding soil particlesin place. These functions of zone 1 have alarger impact on small sireams,
athough they do affect shordline conditionsin larger sreams. The forest in zone 1 aso
enhances the aesthetic qualities of the stream+-bank, providing awooded view from the water and
land on the other Side of the stream.

The effectiveness of a RFBS in removing pollutants varies widdly depending on the
geology and hydrology of the Ste. Based on the Sudies available, the report from the
Chesapeake Bay Program on RFBS performance concluded that, depending on the
circumstances, forested buffers can be expected to remove from 4 percent to 80 percent of nitrate
pollution from ground and surface water before the water enters the nearby stream. For a
number of regions, the potentid for removing nitrates with vegetated buffersis extremely low.
Even for areas where an RFBS can be expected to perform well, locd variations and unknowns
lead to estimates of nitrogen removal capacity that vary by factors of two and three. (Chesapeske
Bay Program, 1995, 42) It isimportant to note that, according to available data, the effectiveness
of buffer sysemsin removing pollutants is greatest in the coasta plain and the lower piedmont

areas Where these regulations are being implemented.

The RFBS report also points out that the performance of a RFBS depends an a number of

factors under the control of the landowner. For example, the failure of zone 3 vegetation to



Economic impact of 9 VAC 10-20 28

transform runoff into a sheet flow can permanently compromise the performance of the buffer.
Landowners must carefully maintain zone 3 characteristics to sustain RFBS pollutant removal
properties. The type of vegetative management on zone 2 can have a significant effect on
nutrient removal efficiencies, these include rotation period, type of plantings, cut for view, and
forest litter management.

Thereis another source of uncertainty concerning the effectiveness of theriparian
vegetated buffers required in the buffer area. The management requirements for vegetative
buffers used in thisregulation differ from the grassy strip and forest combination standard
specified by the U.S. Department of Agriculture. Dueto the lack of good scientific sudies, we
cannot yet say how different vegetated buffer arrangements will perform in different regions of
the Bay watershed.

For areas where RFBS are reasonably effective in removing pollutants, the width of the
vegetated buffer is one of the factors that determines how much of the pollutants are filtered out
by the vegetation. Up to a point, adding to the width of the vegetated area also adds to pollutant
remova capacity. However, after a certain point, the margind effectiveness of adding width to
the vegetated buffer falls dramatically. In one study, a 19 percent increase in vegetated buffer
width, from 23.6 meters to 28.3 meters, increased the percentage of nitrogen removed from 75.3
percent to 80.1 percent, a6 percent improvement. (Chesapeake Bay Program, 1995, 30) Thus,
the cost of removing the last 6 percent of nitrogen using awider vegetative buffer has become
quite expensive in terms of land used per amount of nitrogen removed. In fact, a 19 meter forest
srip without agrassy strip produced al but 1 percent of the 75.3 percent reduction in nitrogen.
This result could be due to many factors and should not be construed as proving that grassy strips
areineffective. However, it may well be that a somewhat narrower buffer would be more
appropriate given the cost of the next best technology for removing nitrogen from Bay waters.
The subject requires further sudy.

In aress where the RFBS is not particularly effective, the relative cost effectiveness of the
buffer in removing nitrogen is probably extremely low. Varying the width of the buffer may
have little or no effect on water qudity. In these cases, buffer width must be justified on other
grounds beside their impact on water quaity. For example, since buffers offer other
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environmenta services besdes water qudity protection, an andysisinto the optima width of the
buffer would investigate the marginal contribution to aesthetics, habitat, diversity, etc. of the
landward 25 feet of vegetation. CBLAD has provided substantid scientific evidence that some
important functions of buffers such asflood control and wildlife habitat actualy increase more
rapidly with grester width up to widths often much greater than 100 feet. Thus, even though the
marginad benefits of nitrogen remova begin to fall well before the 100 foot boundary, other
sarvices of buffers are dill very subgtantia at thisdistance. In addition, it stands to reason that
the probatility of having abuffer compromised by agully fdls as buffer Szeincreases. This
issue deserves more study given the requirement in these rulesthat al 100 feet of the buffer area
be vegetated in non-agricultura settings.

Given the wide range of performance of RVBs in controlling non-point source pollution
of the Bay, it is reasonable to conclude that there are many cases where other BMPs could be
more effective at protecting Bay waters. Intheory thisis correct. A number of desgnsfor
contralling the migration of nutrients from the surface of the land into the Bay are dready in use.
Their performance, when they are operating properly, can clearly outperform RVBsin areas
where vegetated buffers have low effectiveness. (Technical Note 95, 1997) Thus, thereisa
potentia for improved water quality by allowing the subgtitution of BMPs for vegetated buffers.

CBLAD dgaff have indicated that dlowing the substitution of BMPs for vegetated buffers
was not alowed in this proposal because the actual performance of BMPs has been disappointing
relative to their theoretical potentiad. This opinion is supported by empirica analysis of BMP
performance in thefidd. One 1992 study(Gdli, 1993) found thet less than hdf of the
sormwater infiltration trenches surveyed were working as designed and that the performance of
the trenches declined over time, with less than one third il functioning after five years. Studies
of other BMP types give smilarly disturbing results.(Metropolitan Washington Council of
governments, 1988)

These studies found that the primary reasons for failure of the BMPs were improper
congtruction and improper maintenance. A number of BMPs studied were congtructed in
ingppropriate soils, were placed too close to the water table, or were compacted by heavy
meachinery during congruction. Others were contaminated by sediments during or shortly after
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congtruction or were clogged due to inadequate treatment of runoff. Grassy strips and sump pits,
used for sediment filtration which needs to occur before the water entersinfiltration trenches,
were not maintained. The study on the performance of infiltration trenches concluded that
“communities will need to carefully review their ability to provide or enforce regular

maintenance activity if the longevity of infiltration practicesis to be measurably

improved.” (Gdli, 1993)

From the foregoing discussion, we conclude that, for a given location, the physica
characterigtics of the ste will determine whether aRVB or a BMP would be mogt likely to
produce the grestest improvementsin water quaity. In many aress, there may not be a
sgnificant difference between these two gpproaches, at least in their theoretical potentia. Much
depends on the expected actua performance given expected levels of carein construction and
maintenance. CBLAD has concluded that, given their experience with both of these gpproaches
and given the available resources for monitoring and enforcement, RVBs are more likely, on
average, to give better performance than BMPs. Thus, the agency has opted to require RVBs as
the exclusve management option in non-agricultural settings.

If there were no reason to believe that the agency could have any impact on the levels of
care in construction and maintenance, then such a policy might be justified.*> However, the
digtinct advantage that BMPs have in some parts of the Bay watershed suggest two possible
drategies. First, snce much of the uncertainty over the performance of both of these practicesis
due to uncertainty over how they are condtructed and maintained, it may be possible to achieve
some savings if resources could be made available for increasing levels of enforcement in return
for some added flexibility in the use of BMPsin lieu of RVBs This dternaive may be difficult
to implement because, while the savings would accrue to riparian landowners, CBLAD and
localities would face higher enforcement costs, which would involve raising revenues to support
the increased enforcement activity.

Oneway to resolve this dilemmais to maintain the RVB requirement as the default
management technique but to alow riparian landowners to use aBMP so long as they can
provide CBLAD or the locdity with sufficient assurance that the BMP will be properly designed,
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congtructed and maintained so that the system would perform at least aswell as a properly
indaled RVB. Since not dl RVBs perform aswel in practice as theory might sugges, it is

important that the assurances provide for monitoring, maintenance and repair.

It is possble to think of a number of mechanisms that could be used to provide the
needed assurances. These would probably involve some contractua obligation, recorded with
title and running with the land, aong with some financia assurance that the funds needed would
be available. The contractua obligation would require that monitoring be carried out to
demondgrate compliance. If these arrangements became common, it would be in the interest of
the various industry associations to standardize this process so as to reduce the cost of this
compliance dternative option. If thereis someresidud risk of BMP fallure to perform aswell as
RVBs, the agency would be judtified in requiring proposed dternatives to perform better than,
rather than as well as, the RVB dternative. Thiswould give the agency assurance thet the
expected improvement in water quality was actudly achieved. The development of dternative

compliance assurance mechanisms would gppear to be a worthwhile area for future research.

Given the lack of sufficiently detailed geophysica information about individud Stes, the
lack of appropriate contractua mechanisms, and the increased costs of enforcement that would
be required, DPB finds no reason to dispute CBLAD’s conclusion that redesigning these
regulaionsto dlow for routine exceptions to the requirement for vegetated buffersis not
warranted at thistime. However, the prospect for improved geophysica information and the
potentia for the development for efficient assurance mechanisms argue strongly for CBLAD to
give condderation to whether such flexibility could be part of some future version of these

regulations.

(ii)  Some economic impacts of RVBs

Up to this point, we have only discussed the direct costs of RV Bs and the associated
water quality benefits. There are, however, other costs and other benefits associated with
requiring vegetated buffers. These arise because RV Bs change the characteristics of adjacent
properties and because they induce a change in human settlement patterns.

15 The agency has also had to balance the many other costs and benefits of using vegetated buffers. These
considerations are discussed elsewhere in thisreport.
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The impact of the RVB requirement may be broken down into two components. Firg, it
reduces the supply of housing units to some extent by taking land out of the housing market.
Second, the RV B requirement increases the vaue of land by reducing density and providing

better views for people living near the water and using the water.

While a 100 foot riparian buffer may not seem like much, when the tota areaincluded in
the buffer areais consdered, a substantia amount of land is made unavailable for development.
For every 50 miles of undeveloped shoreline or riparian bank, approximately one square mile of
land is removed from the development market. Since a stream has two banks, every 25 miles of
stream will see one square mile of vegetated buffer. Not dl land in the buffer would have been
appropriate for development, so this estimate represents the upper bound, however, even after
you take this into account, alarge amount of land near the waterfront will have its potentid for
development diminated.

In terms of stlandard supply and demand andysis, the RV B rule shifts the supply curve
for coastd land to the left. For agiven leve of demand for coasta land, this shift can be
expected to increase the price of coasta |and and thus reduce the quantity of coastal land
developed. The shift of the supply curve to the left implies areduction in the net economic vaue
to consumers available from owning and using coastal properties. (This measure of net
economic vaue to consumersis referred to as consumer surplus.) However, the affect on
landowners producer surplus (or net economic profit) is ambiguous because it depends on the
dasticity of the demand curve™® Not induding the effect on water quality, aggregate welfare of
those in the market would go down, and there will clearly be a shift of socid surplusto those

owning land in the coastd zone.

The second impact of the RVB requirement is to increase the amenity vaue of living or
visting the coastdl zone. This can be represented on the traditiona supply and demand graph as
ashift outward of the demand curve for the land gtill available for development. For agiven

supply curve, an outward shift in the demand curve can be expected to raise the price of the good

18 Flasticity is ameasure of how quickly the quantity demanded changes as the price changes. For example, if a
one percent increase in price leads to a greater than one percent change in the quantity of land demanded then
demand for land would be considered “elastic.” |f aone percent changein price led to less than a one percent
changein quantity demanded, then demand would be “inelastic.”
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and the quantity of land developed. Thereis an unambiguous increase in consumer surplus and

in producer surplus.

It is critically important to understand where this gain comes from. The increasein the
value of coastal properties due to the RVB requirement does not come from the benefit to a
developer or landowner of putting such a buffer on hisor her own land. That possibility aready
exigs and is built into the shape and position of the current demand curve. The argument is
sometimes made that developers will benefit from the RVB requirement because their own land
will improve in vaue from having a vegetated buffer. Thisargument isdmogt certainly
incorrect. Since developers aready have the opportunity to put such buffersin place and aclear
profit motive to do so, if it redlly does increase profits, then we must conclude that ether it is not
redly profitable to them or that developers do not read the newspaper, watch TV, read their trade
publications, or talk to each other because they are clearly passing up an opportunity to make
themsdvesricher. Since this later possbility does not seem likely, we conclude that those
vegetated buffers that would be profitable for the owner of the property on which they are placed
would be put in place in the absence of this regulation.

Thus, we cannot ascribe any shift in the demand curve to increased vaue from placing a
vegetated buffer on one'sown land. 1t must arise from the advantage that people gain from
having a buffer on everyone dse sland. To use the term of art from economic andlyss, thereis
an external benefit to my putting a vegetated buffer on my land. Some of the benefits of my
doing so accrue to other people, and in particular, to other landowners. These externd benefits

are only likely to be achieved if the RVB requirement applies generdly to everyone’

Returning to the supply and demand andlysis, we conclude that the RVB requirement
must raise the price of riparian land both because it limits supply and because it increases the
amenity vaue of the land. Some portion of that price increase represents the impact of the
increased scarcity of land and the remainder of the price increase represents the increased
amenity value of theland. It cannot be determined whether thereisanet gain in society to this
change without much more information. It is clear thet thereisasignificant transfer of vaue
toward the current landowners and toward those who make the most use of the amenities of
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riparian properties. Those people who do not make significant use of Bay recreationa
opportunities but do live in the area where property vaues increase will be made worse off by
the change. While it would require more data to confirm this hypothesis, it would not be
surprising to find that the cods of thisregulation fal somewhat disproportionately on the less
wal-off while the benefits accrue disproportionatdly to the rdlatively well-off. '8

However, thisis not quite the end of the story. Most observers would probably agree that
the impact of the increased demand is greater in magnitude than the impact of the reduced
supply. If that istrue, then we would expect the combination of these two effects to lead to a net
increase in the equilibrium quantity demanded of riparian land. Such aresult works to some
extent at cross purposes with the intent of these regulations because it will tend to increase
development in the riparian zone. Because theriparian zone is essentidly linear, thisincreased
demand for riparian property would not only increase the population in the riparian zone but
could aso contribute to a tendency already observed in the Bay watershed for development to
“gorawl” dong the lines of riparian zones.

Even with these regulationsin place, the increased population will put increasing
pressure on water qudity inthe Bay. Also, if these rules do increase the tendency for
development to disperse aong the riparian zone, then we would expect an increase in average
vehicle miles traveled and in the number of septic sysems used. Airborne nitrogen from
automobiles and power plants are thought to be significant contributors to the nitrogen load in
the Bay watershed. (Chesapesake Bay Program, 1997; Alliance for the Chesapeake Bay, 1993)
Septic fields are suspected of contributing to the nitrogen load in the Bay, but clear scientific
evidenceislacking asto the extent of this contribution. The uniform gpplication of RVBs will
have some tendency to produce effects that work againgt the outcome intended by the agency.
Thisisnot to say that the regulations will not produce benefits, they will. However, some of the
benefits may be offset by regulation induced changes in development patterns.

71t bears repeating that we do not know whether most of the aesthetic benefits of RVBs could be achieved by
much narrower buffers. Thisis asubject worthy of study.
18 Thisassertion is based on the income distribution of property owners.
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c) Permitted modifications of buffer areas

On non-agricultura lands, the only dlowed modifications involve routine management of
afully vegetated strip. Thereisagrest dedl of uncertainty about the impact on RVB function of
such practices as Sght-line management, removing falen trees, and siviculturd thinning. Under
some circumstances these activities can improve buffer performance in protecting water quality
and in other circumstances water quality protection isreduced. CBLAD has aresearch program
for resolving some of these issues, but much more needs to be known before the water quaity
effects of various practices can be predicted with any accuracy.

Farmers are given much greater flexibility than are commercid facilities, resdentid
developers, or individud landowners. The proposed language continues to provide that
agricultura activities may encroach into the landward 50 feet of the vegetated strip. The
conditions for alowing this encroachment have been darified:

when at |east one agricultural best management practice which, i n the opinion of the local Soil
and Water Conservation District Board, addresses the more predominant water quality issue on
the adjacent land ? erosion control or nutrient management ? is being implemented on the
adjacent land, provided that the combination of the undisturbed buffer area and the best
management practice achieves water_quality protection, pollutant removal, and water resource
conservation at |east the equival ent of the 100-foot buffer area.

If nutrients are the “ predominant water quality issug’ then the farmer must develop and
implement a nutrient management plan. No specific responseis required for a sediment and
erosion problem, only that the Soil and Water Conservation Didtrict Board (SWCDB) must
gpprove whatever isimplemented to control eroson. Also, if the SWCDB identifies a pollution
problem then the farmer must correct these problemsin atimely fashion in order to be dlowed to
encroach on the 100 foot RVB.

In addition to the 50 foot encroachment rule, the proposed language continuesto dlow

farmers to encroach on 75 feet of the buffer area
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Agricultural activities may encroach within the landward 75 feet of the 100-foot wide buffer area
when agricultural best management practices which address erosion control, nutrient
management, and pest chemical control, are being implemented on the adjacent land. The erosion
control practices must prevent erosion from exceeding the soil loss tolerance level, referred to as
?T?, asdefined in the ?National Soils Handbook: of 1996 in the ?Field Office Technical Guide?
of the U.S. Department of Agriculture Natural Resource Conservation Service. A full nutrient
management plan, including soil tests, must be developed, consistent with the Virginia Nutrient
Management Standards and Criteria (4VAC5-15-10 et seq. of the Virginia Administrative Code).
... Such problems requiring correction shall be reported to the local gover nment for the purposes
of follow-up and. if necessary. enforcement. In conjunction with the remaining buffer area, this
collection of best management practices shall be presumed to achieve water quality protection at
least the equivalent of that provided by the 100-foot buffer area.

The difference between what is dlowed on agricultural lands and non-agriculturd landsis very
great indeed. For there to be such a difference in treatment, it may be expected that there should
be a commensurate difference in performance of BMPs as between these two land uses. The
evidence for such adramatic differenceis not strong.*® CBLAD staff hesindicated that,
athough it is difficult to monitor and enforce BMP performance at the level of individud lots,
these problems are less severe at commercid facilities and larger developments. As discussed
earlier, it may be possible to craft assurance arrangements that would alow applicants on non

agricultura lands some of the flexibility offered to agricultura users.

d) Buffer area requirements for Intensely Developed Areas (IDAS)

Subsection 7 of 8130 providesthat, in IDAS, reestablishing vegetation in the buffer area
“may not berequired”. The regulations require only that localities * give consderation to”
requiring reestablishment of vegetation over time. The rules do not specify any circumstances
where revegetation is required, so it must be concluded that revegetation is not required in buffer
aesslocated in IDAs.  Thisis essentidly the same as the requirement in the existing
regulations. In dl probability, establishing vegetation in the buffer areain IDAs would be more
expendve than establishing vegetation in buffersin most other areas, and CBLAD indicates that
thereis evidence that vegetated buffers are not as effective in IDAs asin less developed aress.
Thus, not requiring vegetation in buffer areasin IDAs would gppear to be an appropriate
response to the higher costsinvolved; to do otherwise would not be expected to produce a net

€conomic gain.

19 CBLAD staff note that one reason for this differenceis that agricultural uses do not usually result in permanent
impervious cover on the land. If, indeed, thisisthe major difference, then the regulations could be written in away
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7) Non-conformities, exemptions, and exceptions (8150)

Subsection C of this section changes somewhat the standards for granting exceptions to
the requirements of Part IV of theseregulations. According to CBLAD, under the existing
regulations, people were granted exceptions to the zoning rules by right. CBLAD argues that
thisisinconggent with the Code of Virginiawhich requires that the applicant demonstrate
hardship status in order for an exception from zoning rules to be granted. While the language of
the regulation is being changed, CBLAD gtaff report that locdities have been using the hardship
demondtration rule for some years now. Thus, this change in the regulation merely makes the
language comport with current practice.

This standard for granting exemptions probably has higher compliance costs than the
ealier rule. Firg, it increases the cost of making a successful gpplication for a variance due to
the increased procedura requirements. Second, the hardship test dmost certainly precludes
some activities that would have been dlowed by the exigting language. No data exiss with

which one could estimate these increased costs.

The more gringent exemption rule will result in higher water quaity and other economic
vaues asociated with more tightly regulated land-use near the Bay. Since it cannot be readily
determined how many cases would be affected by this change or which development projects
would be affected, it is not possible to estimate the benefits that would arise from use of the more
stringent exception standard. Given the lack of data, it is not possible to evauate the economic

vdue of the move from the earlier rule to the current one.
8) Comprehensive Plan Criteria (88 170-171)

Indl probability, the changes in this section do not greetily dter the costslocdities will
incur in complying with the rules. However, the fine-tuning of information requirementsin
comprehensive plans may provide better focus for local planning efforts and, hence, improve the
benefits expected from the Chesapeake Bay Preservation Act (hereinafter, the Act).

that addresses this concern rather than, as they are now written, treat the uses differently regardless of the amount of
impervious cover.
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9) Zoning and Subdivision Ordinances (88 181-201)

This part of the rules requires that loca zoning and subdivision ordinances be revised to
be consstent with the Act and with therules. As aready discussed in our examination of the
proposed regulations, these requirements make substantial use of specific technology standards
such as minimizing impervious cover and land disturbance, preserving existing vegetation,
concentrating development and increasing its density. These technology standards should be
considered suspect because they may unnecessarily increase the cost of achieving the god's of
the regulation: protecting water quality and other vauable environmental services provided by
the Bay. Where possble, locdities should be offered the possibility of proving that they have
provided equivaent or greater protection of Bay environmenta services by using methods not
specificaly enumerated in the Act or the regulations.

Technology standards may be appropriate if monitoring and enforcement problems
outweigh the benfits of improved flexibility. CBLAD has argued strongly that, under current
circumstances, the increased flexibility is not afeasble option. However, it would seem
gppropriate to begin to investigate whether mechanisms may be developed to offer locdities the
option of making a demongtration that an aternetive approach would work to meet the ends of
the Act. Shifting the burden of proof in thisway would dlow flexibility where the additiona
monitoring and enforcement codts are not too high. Under these new arrangements, locdities and
landowners could meke proposas that include arrangements that resolve any enforcement and

monitoring concerns that CBLAD might have.

The proposed regulations add requirements that are designed to ensure that landowners
receive congructive notice of al restrictions and requirements that control the uses and activities
of parceds of land. The regulations require plat notation of a number of provisions of the rules.

It is gppropriate to provide an effective mechanism for informing current and future owners of
land of the regulatory restrictions affecting their land. This ensures that market transactions
involving regulated property will be carried out with full information on the part of both buyer
and sdller about these important land- use rules that may have a Sgnificart impact on the value of
the land to the parties to the transaction. One would expect that, on average, the sdler would
have better information about these regtrictions but would not have incentive to disclose dl of
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the restrictions to potentia buyers. Recording the restrictions on land records goes along way
toward ensuring that buyers and sdllers have equa access to information concerning regulatory
redrictions on land use.

Overall economic impact of the proposed regulation

In order to evauate the overdl economic impact of this regulation we would have to
know what water quality and other amenities would be with and without this rule and how
people would vaue that difference. We would aso need to know what costs would be incurred
because of therule. The foregoing discusson makesit quite clear that a numerica measure of
the costs and benefits of this regulation would be quite speculative.

Each gep in thisandysisis subject to uncertainty. The behaviord, physicd and
biologicd sysemsthat are affected by the terms of this regulation are highly complex and many
of the interactions between the various components of the systlem are only partly understood.

For example, the response of landowners and hence housing prices to land-use regtrictions has
been estimated, but the estimates are subject to consderable uncertainty. Thisis especidly true
since each time aregulation is changed, the responses expected of landownersislikey to change
somewhat aswell. Much depends on changesin the population, the level of economic activity,
and consumers perceptions of what aternatives are available to them.

In addition to uncertainty about behaviora responses, there is great uncertainty about the
effectiveness of the various effluent control strategies required in these regulations, about the
physica didribution of effluents, about the biological consequences of a given tempora and
geographic digtribution of effluents, and about how much people vaue the change in biologica
and physica atributes of the Bay. Many of these interactions have been measured with some
degree of success, and each year, moreislearned. However, while the direction of many

responsesis fairly certain, the magnitudes are il subject to very great uncertainty.

The proposed ruleisnot likely to lead to asgnificant reduction (from the current levels)
in pollutants entering the Bay athough some reductions may occur over time. The largest part of
the gain from these regulations will be in reducing the growth in the contribution of land use
practices to the pollution load in the Bay. CBLAD clamsthat this program places a cap on the
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amount of pollutants that will enter the Bay from the regulated area. 1t is hard to see how this
could be true. An increased number of septic connections, more residentia development, any
increases in agriculture and forestry activities will give rise to the potentid for more pollutants
entering the Bay. Vegetated riparian buffers, even where they are the most effective can only
remove a percentage of the nutrients, chemicals and sediment flowing into Bay waters. Once a
system of vegetated buffers are in place, then any additiona growth will amost certainly lead to
some increase in pollutant loads.

However, if water quality in the Bay is better with the regulation than without it, then
economic benefits will flow from the land use controls. In the one study that has made an
attempt to add up dl of the benefits of a net improvement in water qudity in the Bay, the authors
of the study concluded that, in 1984, Bay usersin the Baltimore-Washington region would be
willing to pay up to $100 million dollars per year for amoderate improvement in the recreetiona
services derived from the Bay. (Bockstagl, McConnell and Strand, 1989) In today’s dollars, this
would be gpproximatdly $150 million per year. This estimate did not associate any net economic
vaue to the commercid fisheriesin the Bay snce most economists would agree thet thereis
little net economic vauein the commercid catch from the currently depleted fisheries. Mog, if
not al, of the value of the caich is consumed by the cost of harvest. If improved management of
fisherieswere to result in hedthier fish stocks, then improved weater quality may add net

economic vaue to the commercid catch.

In many ways, the estimate given for the vaue of improvements in water qudity were
probably somewhat conservative. They did not include the va ue to people outside of the study
area. Nor did they include the vaue that some people may place on improving Bay water qudity
even though they do not intend to use the Bay for recregtion. The study did not attempt to
edimate any increase in tourism that might occur due to the improvement. Also, if the
attractiveness of Bay recreation increased, investments in grester public access to the Bay might

incresse willingness to pay for improvements above the amount measured by the study.

Naturdly, the estimate given combines benefits that fall mostly to resdents of
Washington, D.C. and Maryland. They do give arange of values that indicates the genera
meagnitude of economic gain that may be earned in Virginiafrom improvements in water quality
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inthe Bay. To develop aVirginia- goecific estimate would require astudy of Virginia Bay users
smilar to the one used to develop the estimate just discussed.

Codts of compliance with thisrule are likely to be consderable. These cogtsinclude:
increased farm management costs, increased administration costs to localities,?® increased
scarcity of land near the Bay, 2! possible increased costs due to a grester tendency for
development to “ sprawl” dong the riparian zone, higher costs to homeowners for septic services
and other requirements, and reduced profits to developers due to explicit compliance costs and
lost development opportunities. The economic costs of these regulations dmost certainly add up
to millions of dollars per year, dthough a precise estimate is not possible given the available
data.

Ancther rddively intractable source of uncertainty in estimating the net economic impact
of these rulesis due to our limited knowledge about the physical affect of the rules on water
qudity. The performance of vegetated riparian buffersis not well understood and varies widely
from steto site. BMP subdtitutes for buffers cannot be expected to perform well without
sgnificantly increased expenditures on enforcement and monitoring. The impact of septic fidds
on water qudity is not clearly understood. Theimpact of a given reduction of nutrients on the
growth of submerged aguetic vegetation is poorly understood. Theligt of physica and biological
interactions about which we have limited undergtanding is quite long.

Since we do not know with any precison what physica and biological responses to expect
from these rules, calculating the net economic impact of the proposd is not yet possble. The
most we can say is that the services of the Bay are very valuable and that the land use controls
specified in thisrule, while quite expensive, will hdp preserve water qudity in the Bay. In order
to maximize any expected net gain from these regulations, CBLAD should be somewhat
aggressivein finding ways to reduce compliance costs. Thiswill give Virginians their best

chance of achieving a positive economic outcome from land use controls in the Bay region..

20 Some of these costs are shared by CBLAD through its grant program. This does not change the level of costs,
but it does shift the costs away from the localities where most of the benefits accrue to the general taxpayer in the
state. It isnot within the scope of this report to assess the appropriateness of having taxpayers from western
Virginiapick up the tab for part of the expense of managing land usein localitiesin the Bay watershed.

! Keepin mind that the increase in property values due to improved amenitiesis already accounted for in the study
of the benefits of improved water quality. Theincreased scarcity cost of land must be counted on the cost side of the
ledger.
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Businesses and entities affected

Since land prices will rise due to these regulations, al businesses and economic entities
in the regulated region will be affected by the rules. Those who owned (at the time this
regulation was implemented) property in the area close to the amenities of the Bay will benefit
from both increased scarcity of their land and increased amenity vaues because the vaue of their
land will rise. People who do not make recreationa use of the Bay and people who are renters
will probably suffer anet loss because their costs will be higher but without much prospect of
offsetting benefits.

Increases in land scarcity transfers wealth from future generations of landowners to
present generations of landowners by increasing the current vaue of land in the Bay region.
This occurs snce much of the expected future gains in amenity vaues are capitdized into the
vaue of property near the Bay. The price of land on the real estate market is equd to the present
vaue of the risk adjusted stream of future benefits. If the expected amount of future benefits
rises, the price of the land will respond very quickly. Thus, the current owner receives most of

the economic gain from an increase in the future amenity vaue of a piece of land.
Localities particularly affected

The Counties of Accomack, Arlington, Caroline, Charles City, Chesterfield, Essex,
Fairfax, Gloucester, Hanover, Henrico, Ide of Wight, James City, King George, King and
Queen, King William, Lancaster, Mathews, Middlesex, New Kent, Northampton,
Northumberland, Prince George, Prince William, Richmond, Spotsylvania, Stafford, Surry,
Westmordand, and Y ork, and the Cities of Alexandria, Chesapeake, Colonid Heights, Fairfax,
Falls Church, Fredericksburg, Hampton, Hopewell, Newport News, Norfolk, Petersburg,
Poquoson, Portsmouth, Richmond, Suffolk, Virginia Beach, and Williamsburg are required to
comply with the provisons of thisregulation. Thus, most of the direct costs of the regulation
will fdl primarily on these locdities.

Other locditieswill dso fed varying affects from thisregulation. Arees near the Bay

will see anincrease in property vaues and possibly tourism revenues. Other regions of the state
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will be more likely to see a net loss from this regulation since people in these areas make less use

of Bay amenities but pay for some of the improvements through their tax revenues.

The benefits of the regulation may be expected to accrue more to the regulated localities
than to others, due to their proximity to the Bay. A substantid portion of this benefit will be
capitdized into land values and will accrue mostly to the current generation of landowners.

Thus, some of the immediate impact of the regulation may be seen as atransfer between current
and future resdents of these locdities.

Thislast point may bear some explanation. Supposethat | currently own a piece of riparian
land in the Bay region. If these regulations are expected to increase the quality of water in the
Bay a some point in the future, then the rentd price of the land at that future date will be higher
than it would otherwise have been. Asthe current owner of the land, | can usethisfact to charge
ahigher price for my property when | sl it. The overal impact of this market activity is that
the current owner can extract in his or her sde price much of the increased value that would

otherwise accrue to someone in the future.

Projected impact on employment

The net impact of this regulation on employment in Virginiais unknown. There will be
losses due to the increased scarcity of land and gains from any increase in tourism resulting from
improved water qudity in the Bay. The net impact cannot be estimated at thistime.

Effects on the use and value of private property

The vaue of many parcds near the Bay may increase in value as aresult of this
regulation due to increases in amenity values and due to increased scarcity of riparian land.
Also, the revenues of commercia establishments serving the area near the Bay will tend to
increase, but, in the long run, as profits from commercid establishments increase, land rents will
rise and will absorb a substantial share of any increased profits in commercid establishments.
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Summary

This regulation comprises a set of comprehensve land use rules designed to reduce the
water quaity impact of development in the Chesapeske Bay watershed. The mechanism for
protecting water quality is to regulate the use and development of certain landsin the Bay
watershed where such use and development would be expected to result in deterioration of water
qudlity inthe Bay or itstributaries. Much of the regulation is accomplished by establishing
specific sandards for where certain types of development may take place and how that
development should be carried out.

We have noted a number of areas where it may be possible for CBLAD to consider
offering locdities and gpplicants increased flexibility without placing water quality a risk. In
the case of vegetated riparian buffers, there will dmaost certainly be cases where limiting the
flexibility of riparian landowners in subgtituting BMPs for vegetation may come a the expense
of water qudity or economic efficiency or both

CBLAD'sjudification for limiting flexibility isthat CBLAD and the locdlities lack the
resources to effectively enforce more flexible rules snce those rules would entail Sgnificantly
greater monitoring and enforcement costs. Due to the relatively limited funding available for
monitoring and enforcement, it is difficult to make any definitive inferences about how effective
the provisons of the regulation have been to date.

One way of granting increased flexibility in a Stuation where public monitoring and
enforcement efforts are limited is to give locdities and applicants the opportunity to provide for
the monitoring and enforcement efforts themselves. DPB encourages CBLAD to consder the
development of innovative compliance assurance mechanisms that would make it possible for
the agency to dlow increased flexihility at the locd leve. This may be done in such away that
the aternative compliance plan will provide the authorities with sufficient assurance that weater
quality will be as good as or better than what could be achieved by the methods specified in the
regulation. This strategy has much to recommend it. Locdlities and applicants will only seek the
flexibility if it will lower codts, so any use of dternative methods will be sure to lower
compliance cods. Also, theflexibility givesdl parties continuing incentives to seek out better
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and chegper methods for protecting water quaity. CBLAD could take the lead in helping

localities generate innovations in the area of assurance mechanisms.

We are led to the conclusion that too little is known to estimate how much of a reduction
in nortpoint source emissons will result from the implementation of this regulation. Nor do we
have the data necessary to estimate the cogts of compliance. Estimating benefits and codtsis
extremdy difficult in this ingtance because the changes in land-use patterns are so large that
sgnificant transfers of wedlth are taking place, and it is very difficult to disentangle the wedlth
transfers from changes in net economic vaue. Given this uncertainty, CBLAD should make
every effort to minimize compliance costs and to encourage private interests to find ways of

lowering the costs of protecting the Bay.
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