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NOTICE

The dollar amounts used in this report represent the best available data at the
time of this research. The process of refining the benefits and costs of Lake
Champlain restoration and protection activities is on-going. A major purpose of
this work was to develop economic analysis tools that are responsive t0 incre-
mental changes in any of the benefit or cost estimates, and that can be easily
up-dated with new data, information, and scenarios as they become available
through the work of the Lake Champlain Management Conference and the
Lake Champlain Basin Program.
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PRELIMINARY ECONOMIC ANALYSIS OF THE DRAFT PLAN
FOR THE LAKE CHAMPLAIN BASIN PROGRAM, PART 2

1. Introduction and Summary of Major Findings

1.1 Introduction

The Lake Champlain Management Conference (LCMC) was established in 1990 by federal legis-
lation and charged with creating a comprehensive plan for protecting and enhancing Lake
Champlain and its watershed area. Early on, the LCMC expressed an interest in integrating pro-
tection of Lake Champlain with vital local economies. One of the LCMC goals has been to pro-
mote economic strategies for the long-range economic future of the watershed that are compati-
ble with other goals contained in the Draft Pollution Prevention, Control and Restoration Plan for
Lake Champlain (i.e., draft Plan), and to tailor pollution prevention and control strategies for eco-
nomic efficiency as well as environmental effectiveness. The following excerpt from the LCMC
Vision Statement summarizes that goal of integrating environmental protection and economic Vi-
tality, in that the plan:

...supports multiple uses -- including commerce, a healthy drinking water supply, fish and
wildlife habitat, and recreation such as swimming, fishing, and boating. These diverse uses
will be balanced to minimize stresses on any part of the Lake system. The Management
Conference recognizes that maintaining a vital economy which values the preservation of
the agriculture sector is an integral part of the palanced management of Lake

Champlain....(Lake Champlain Basin Program 1994).

This is the second of two reports on a preliminary economic analysis of the draft Plan. Together,
the two reports provide a preliminary assessment of the overall fiscal and economic implications
of the draft Plan for Lake Champlain, published as the Opportunities for Action by the Lake
Champlain Basin Program (LCBP) in October 1994. The Part 1 preliminary economic analysis
addressed economic issues in six of the eleven Plans for Action. The Part 2 document provides a
preliminary economic analysis for the five major Plans not covered in the Part 1 report: Toxics,
Human Health, Wetlands, Non-Native Nuisance Aquatics, and Cultural Heritage. In addition, this
report includes continuation of the preliminary economic analysis of the Action Plans for Reducing
Nutrients and Managing Nonpoint Source Pollution, that was initiated in Part 1.

Now that the LCMC has put the draft Plan before the public for review and discussion, they have
begun the difficult process of selecting and prioritizing the proposed actions into a final plan. The
draft Plan contains 11 major “Plans for Action” and approximately 170 individual plan elements.
In their deliberations and decision making, the LCMC will be evaluating each Plan element with a
wide variety of criteria, including the effectiveness in meeting environmental goals, the reliability
of possible funding sources, the degree of public support for the activity, and the cost effective-
ness of the element in addressing a particular Lake Champlain issue. This report, and the previ-
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ously published Part 1 document, provide information to the LCMC and the public on costs,
benefits, and cost effectiveness of various plan elements.

This phase of the preliminary economic analysis also addressed three additional tasks requested
by the Economics subcommittee of the Technical Advisory Committee. First, the study team or-
ganized and carried out two economic focus group sessions. Those sessions included partici-
pants representing a variety of organizations and businesses in both Vermont and New York.
The main findings from the focus group sessions are presented in the report, and detailed sum-
maries of the two sessions are presented as Appendices.

Second, the study team carried out economic discussion sessions with representatives from most
of the subcommittees of the Technical Advisory Committee (TAC) to review and revise cost esti-
mates provided in the draft Plan. The meetings proved very valuable to the study team for un-
derstanding the latest thinking on the draft Plan recommendations by those most involved in for-
mulating those recommendations. Since there were concurrent efforts by the TAC subcommit-
tees, the Plan Formulation Team (PFT), and LCMC in revising, prioritizing, and finalizing plan
elements, the discussion sessions aided the study team in stay abreast of the current status of
the final draft Plan. The economic discussion sessions also helped the study team to focus their
efforts most efficiently. Although there was not a considerable amount of new economic data
forthcoming from the sessions, each workshop resulted in the study team gaining new insights
into the economic considerations within each chapter, and we obtained additional references and
contacts for further information. The analysis presented in this report reflects the benefit of those
insights and references.

Third, Anthony Artuso lead the study team in developing an economic analysis framework for pri-
oritization and implementation of draft Plan elements. The framework is particularly focused on
policy development and implementation in situations where costs and benefits are uncertain and
new information can be generated over time. The framework draws upon basic concepts of de-
cision theory, an analytic technique that is widely used in economics, policy analysis and business
planning.

A complete benefit cost study requires that all probable economic costs and benefits of a given
action be identified and quantified. That level of economic analysis is anticipated in the next
phase of economic research, an economic analysis of the final plan. The goal for this work was
to compile and analyze as much of the needed economic information as possible within the proj-
ect time frame and budget. The study team perceived the present Lake Champlain planning ef-
fort as part of an ongoing process of scientific research, policy development, implementation, and
adjustment. Therefore, a portion of our research efforts were devoted to creating economic
analysis tools and frameworks that will continue to be useful to Lake Champlain planning and
protection efforts. lllustrative of the utility of our approach is the economic optimization model of
phosphorus control, developed and described in the Part 1 report, that continues to be up-dated
and refined as part of the phosphorus reduction targeting procedure for the Lake Champlain ba-
sin.

Although this report is written so as to be assessable to the lay person, various economic terms
and concepts may be unfamiliar to the reader. Attached to the full report is a List of Abbrevia-
tions, preceding the Table of Contents, and a Glossary preceding the Bibliography. In addition,
the study team adhered to rigorous academic standards in referencing all sources of information
and providing full citations in an extensive Bibliography located at the end of the report.
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1.2 Summary of Major Findings

1.2 Economic Benefits of Lake Champlain Water Quality
Improvement, Revisited

1. Tablelisa revised presentation of the available Lake Champlain recreation use and ex-
penditure data. Table 1 contains preliminary data on a number of the main lake user cate-
gories, such as state park pbeach users, anglers, boaters, etc. The preliminary annual recrea-

tion expenditure estimate for Lake Champlain is over $40 million in direct lake-related ex-
penditures. The available data is heavily weighted towards fishing expenditures. The infor-
mation on use is not complete at this point, represented by blanks in the chart, and continues
to be up-dated by on-going Lake Champlain research.

Table 1: Recreation Data summary for Lake Champlain (Revised)

Average
Number Expenditure Estimated One
of Annual per Person, Annual Day
Activity or Facility Area  Facilities Count per Day Expenditure Count

State Park®
—M State Parks Along Lake Champlain” -M

--@_5
_ A __—_

[ |Fishing License Purchases -ml—m—___
_—_-Number + Anglors: Lake Champlain, NY & VT -EEI-EE_-EE’]__—
t-_—i—Anler Days: Lake Champlain, NY &V -m—m_-m s2iee720| |
_ﬂin | _—

| in Boat Count | 7725092

Lake Champlai
[ [Canadian Boal Border Crossings @ Rouses Pt

- Slips & Moorings Count, Vermont”_

Employment, Demographics, Property Values

[ [Annual Lake Related Tourism Emplo ment’ 1989

--mm_ |
_#Lake Ghamplain Basin Households -@m_-lﬂm_
Basin residents over the age of 18° -EE

Town Propert Values’ -m _

Preliminary Total: $40,149,962

able 7-1, p 122)-

Note: This is an update of a table presented in the Part 1, Preliminary Economic Analysis (T
* Only includes State Parks with peaches on Lake Champlain.
Data sources: 1. Simino (1994), 2. NYOPRHP (1 994b), 3. Bulmer (1993), 4. Holmes & Associates (1993), 5. Connelly and Brown {1990), 6.
Farnum (1995), 7. Gilbert (1991), 8. Dzeikan (1995) and personal communication, 9. Holmes & Associates (1 994), 10. Burgess (1994),
11. NYSDEC & USF&W (1990), 12. Holmes & Associates estimate from available data., 13. Brown, Tommy (personal communication

9/95).
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2. As distinct from recreational expenditures,

Table 2

illustrates how the relevant water

quality studies on indirect penefits from other areas can be applied to Lake Champlain.
Estimates of the indirect benefit of water quality improvement are presented using the appro-

priate Lake

Champlain measure,

shown in column three of Table 2 represent the value of

ity to users

not capturing completely the option, existence, an

ing the water quality of Lake

gins to approximate the value of Lake Champlain
estimated benefit value is heavily weighted by

Whether or not that value is i

and basin residents, over and above the

listed in column 2. The

Lake Champlain economic benefits

maintaining or improving water qual-

actual expenditures of lake users. While
d bequest values of maintaining and improv-

Champlain, the preliminary $18.6 million in annual benefits be-

to users and residents. At this point, the
the threat of toxics

(e, $126 million).

nflated may be determined in subsequent research; however, it

is almost certain that the benefit values related to reduced nutrients and the control of macro-
phyte will increase once estimates aré
eas of Lake Champlain.

developed for

the South Lake and Missisquoi Bay ar-

Table 2: Summary

Water Quality improvement
Benefit Value Transferred

$1.27 - $6.52 per fishing trip, reduce
point & non-point source poliution

1,608,486

$3.29 per resident, eliminating
ecutrophication &

bacteria
$123 current users, $93 former,
reduced nutrients and macroph!

St, Albans

20% increase in property values, from  St. Albans

NOTE: This table provides
on-going to refine the benefits and costs of Lake Champlain protection and restoration efforts.

preliminary

similar table presented in the Part 1,

Champlain.

Source: Holmes & Associates (1995), data ¢

1.2.2 Action Plans for
Nonpoint Source

phosphorus control and of

geted for implementation of treatment upgrades as
management practices (BMP's).

ent and nonpoint source subcommittees using the model developed by Artuso
analysis of the draft Plan (Holmes

preliminary economic

Lake Champlain Draft Plan Prelim

450,000 Basin resident:

areas affected to be d

* The low end ($2.0 million) is used in computing
«The $12.6 million estimate for annual penefits related to removing
expected penefit measure. The report provides

Substantial work has been done in qu

of Benefit Transfer Values Applied to Lake Champlain

Estimated Lake
Champlain Benefit Dollar
Lake Champlain Measure per Year ($ millions) Year Source

angler days

450,000 Basin residents > age 18

Bay specific; other lake

areas affected to be determined

Bay specific; other lake
etermined

Preliminary Total:

Prefiminary Economic Analysis (Table 4-3,p 62).

the preliminary total ($18.6 million).

discussion and caveats

See Tables 2-1 and 2.2 for descriptions of the source studies.

ompiled for this study.

$18.6

estimates on the economic benefit of improved Lake Champlain

the threat of toxics should be viewed as the
on applyin:

10.5*

$0.5

$2.0

water quality. Research is
This table is an update ofa

upper limit of this
g benefit measures from other areas to Lake

Reducing Nutrients and Managing
Poliution

antifying the costs of point and nonpoint source

determining what facilities and watersheds should be tar-

inary Economic Analysis, Part

well as agricultural and urban best
Continuation of this work is being undertaken by the nutri-

as part of the

& Associates and Artuso 1995).

2: Executive Summary - Page 4



2. The Artuso
urbanlsuburban areas where

refinements in the model and in
information in

tiveness of agricultural BMP'

rus control from nonpoint sources in critical

is an iterative planning, implementation, monito

detail in this report.

draft Plan, Lake Champlain Basin
realized by targeting point source controls
discharge per dollar of control expenditure.

prior Part 1 Preliminary Economic Analysis, can assist in
that will ensure that control costs

tant to identify funding mechanisms
tionately on only @ few communities.

1. The most
the presence of high levels of mercu
rently, one of the main
health effects that can occu

well publicized indicator of

contamination of fish also can reduce the nu
the net benefits they receive

Champlain and reduce

ondary effects on other recreational activities and expenditures

about toxic contamination.

Montgomery and
the recreation

In a recent study,
model to estimate

model can be used to identify individual treatment
| controls would be
achieving established in-lake phosphorus concentration targets.
the nutrient management
the model on the costs of point source controls and urban BMP'
s requires further refinement.
the nonpoint source contribution that will result from new development.
is only useful in targeting specific point sources and establishing general targets for phospho-
What is required NOW
S, described in

additiona

The current watershed targeting procedure for phosphorus con
2 combined with cost effective targeting of nonpo
the three policy options outlined for achieving in

toxic pollution in
ry and PCBs in ce
direct economic costs of toxic pollution aré
r from excessive consumption of contamin
mber of fishing trips ang
Ther

al fishing benefits

strategy are

lake segment watersheds.

int source controls
-lake phosphorus
1994). However, further co

The phosphorus control

the

from each trip.

Needelman (1 994) used 2 discrete

toxic pollutants that are responsible for fish consumption advisories

lakes. They estimated that the com
creases in net
year to New York residents.
Champlain, it
tion Plan for
sumption advisories.
fits that the average New
|ake in the state without
per

Substances.

Economic analysis of the penefits of

bination of increases
total net penefits of
of these findings for Lake

f the Ac-

benefits per fishing trip would result in
To understand the
is important to realize that there is no guarantee that implementation 0
the lifting of all fish con-
In addition, the Montgomery and Needelman study estimated the bene-
would receive from the oppor‘cunity to fish in any
| benefit of $28

Preventing Pollution from Toxic

York Sate resident
worrying about toxic contamination of fish.
person should therefore be viewed as an estimate of the upper limit of the direct recrea-
Pollution from Toxic

tional benefits to basin residents of the draft Action

remediation of co

implications

The a

Plan for Preventing

mation generated from risk assessment studies and engineering an

tion costs and effectiveness. Risk assessments of contamin
pers of the affected po

rized in the form of increased probabilities

Lake Champlain Draft Plan Preliminary Economic

that mem

Analysis, Part 2: Executive Sum

requir

Moreover,

ring and reevaluation proces

the greatest reduction in P
model descri
this targeting effort. It is also impor-
do not fall dispropor-

ntaminated sites re

plants, watersheds and
most cost-effective in
Nevertheless, further
ed. Much of the
s and the effec-
The model also does not include
the model

trol indicates that Policy
is the least cost of
concentrations (see
st reductions can be
hosphorus
bed in the

1.2.3 Action Plan for Preventing Pollution from Toxic Substances

the Lake Champlain ecosystem is
rtain species of lake fish. Concur-
detrimental human
ated fish species. Toxic
lers make to Lake
e may also be sec-
due to public perceptions

choice, travel cost
that would result from elimination of
in New York State
in fishing participation rates an
$28 per capita, per

nnua

alyses of reme

ated sites are normally summa-
pulation will de-
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velop various illnesses or health impairments as a result of direct contact with or movement of
toxics from the site via physical or biological processes. Risk assessments have not yet been
completed for all of the three priority sites of concern identified in the draft Plan, nor have the
costs and effectiveness of potential remediation measures been completely determined.

_ Economic analysis of remediation efforts for sites of concern must also consider poten-
tial effects on property values. A recent study by Mendelsohn et al. (1992) provides rele-
vant information for considering the property value impacts of PCB pollution in Cumberland

Bay. The Mendelsohn et al. study used panel data (i.e. before and after sales of the same
houses) to estimate the negative effect of PCB contamination in the harbor of New Bedford,
Massachusetts. The results of the study showed that after 1982, knowledge of PCB contami-
nation in the most polluted parts of the harbor had depressed property values in adjacent
neighborhoods by approximately 8% or $7,000 to $10,000 in 1989 dollars. PCB pollution in
the somewhat less contaminated outer harbor-was estimated to have depressed adjacent
property values by 3% to 7%. These negative effects on property values were estimated for
neighborhoods as much as a mile from the harbor. Whether PCB contamination of Cumber-
land Bay will have similar effects on property values in nearby neighborhoods will depend on
several factors, including: the proximity of the neighborhoods to the contaminated site, the
degree and extent of contamination relative to New Bedford Harbor, and expectations about
remediation of the site.

_ The draft Plan recognizes that in addition to the direct public health risks and recrea-
tional costs of contaminated fish species, toxic pollution may create indirect economic
costs as a result of more widespread ecosystem effects. Preliminary tests of microorgan-
isms, freshwater shrimp, and fish species in Lake Champlain indicate that elevated levels of
toxic pollutants at certain sites may already be having some detrimental ecological effects.
While, these findings are cause for concern, further research is needed on trends in levels of
contamination as well as fate and effects of contaminants of concern before any estimates
can be made of the potential economic costs of indirect ecological effects of toxic pollution in
the lake.

_ Although the draft Action Plan prioritizes sites and substances on the basis of the risks
they pose to public health and the Lake Champlain ecosystem, the Toxics Action Plan
could be more explicit in outlining how this risk based approach affects the sequence of
research and remedial actions that are proposed. Given the current uncertainty over
sources, fate, effects and remediation options for toxic substances in the Lake Champlain
basin, expenditures on toxic pollution prevention and control should be made in a sequential
fashion contingent on the results of continued research, risk assessments and source identifi-
cation efforts. There also appears to be some overlap and duplication between items in this
action plan and between parts of this and other action plans, particularly Fish and Wildlife, in-
dicating that cooperation between agencies and among research efforts could lead to signifi-
cant cost savings.
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1.2.4 Action Plan for Protecting Human Health

1. There are approximately 137,803 residents of Vermont who are served by 25 municipal
and 6 private drinking water supply systems that draw their source water from Lake
Champlain, indicating that at least one quarter (24%) of Vermont’s population relies on

Lake Champlain for drinking water.

2. Overall, Lake Champlain compares very favorably to surface drinking water sources
throughout the nation, and the lake seems to be a more cost effective source of water
than alternative sources. Water withdrawn from Lake Champlain has nutrient levels and

turbidity that are pelow national averages for surface water sources of drinking water; how-
ever, there are direct economic implications for drinking water suppliers should there be an in-
crease in nutrient levels in Lake Champlain.

3. Using the data gathered for this study, Lake Champlain drinking water could be partially
valued at $3.2 million, considering only its wholesale value, and accounting only for
those individuals served by the 11 municipalities in the Champlain Water District. Using

the same wholesale value for the other one third of Lake Champlain drinking water users out-
side the 11 municipal water districts, the wholesale value of Lake Champlain water would be
in the range of $8 million. An economic analysis of the net value of Lake Champlain as a
water source would need to consider the cost of an alternative water source for those esti-
mated 156,400 users. The analysis would also examine the economic implications on water
treatment costs of improvement, as well as decline, in the lake’s water quality.

4. Between September 1, 1992 and August 31, 1993, 66% of anglers who fished Lake
Champlain ate some of the fish they caught, averaging 26.2 meals per year (Connelly
and Knuth 1995). About 5% of anglers indicated they ate species for which health advisories

exist at levels beyond those recommended by the advisories. The New York advisory is more
strict than Vermont's advisory for children under 15 years of age and women of childbearing
age. As a result, 9% of New York anglers exceeded the New York advisories, while only 1%
of anglers exceeded the Vermont advisories. Another 18% ate species for which advisories
exist but stayed within the recommended consumption advisories. Of the 5% who exceeded
the advisories, nearly all (90%) were New York women of childbearing age, for whom eating
any fish for which advisories exist constituted exceeding the New York recommended limits.
A plurality of these women (48%) indicated they did not know what the advisories were for
women of childbearing age.

5 Reinert et al. (1991) point out that while disclosure to anglers and the public at large of
the risks of consuming fish containing contaminants is important and essential, the
public needs an improved framework for evaluating the information. Citing other studies,
they place the lifetime risk of contracting an environmentally-related cancer in the 2% to 5%
range. These authors cite studies that have estimated the jifetime cancer risk of drinking one
pint of milk per day, eating 4 tablespoons of peanut butter per day, and drinking one diet soda
per day containing saccharin. In addition to cancer-related risks, they point out the risk asso-
ciated with driving to and from the fishing site, and the risk of boating while fishing. Thus, in
addition to improving the visibility of health advisories related to fish consumption, it is impor-
tant to provide the public comparative data on other risks and an improved framework for de-
ciding which risks to accept or reject. :

e

1 An estimated 156,426 people use Lake Champlain for drinking water. This a correction of the 189,000 figure pre-
sented in the Socio-Economic Database report (Holmes & Associates (1993). In addition to the Vermont water sys-
tems, there are 3 municipal systems and 2 private systems in New York drawing drinking water from Lake Champlain,
serving 5,236 New York residents. Another 5,149 households (13,387 people) in New York and Vermont are estimated

to draw Lake Champlain water for use by their individual households.
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6. Beach closings result in lost income to local businesses. In his 1984 research involving

Cumberland Bay Park, NY on Lake Champlain, Tommy Brown found that most users were
primarily interested in swimming, and spent on average $12.18 per person. By subtracting out
the entrance fee, and converting the expenditure to 1995 dollars, the average Lake
Champlain beach user spends approximately $16.60 per person per day. Without a detailed
analysis of beach attendance and beach closings by date, it is difficult to estimate the eco-
nomic impact of beach closings. Just by example, if a beach with an average use of 500
people on a weekend day were closed on a Saturday, using the $16.60 figure, the direct eco-
nomic loss would be $8,300 per closed day, not including entrance fees or lodging fees.

The economic impact of beach closings would appear to go far beyond the one day im-
pact in the example given above. For some, when a beach is closed once, they chose not
to return to that beach for the rest of the year. Similarly, when a “Beach Closed” sign appears
repeatedly, another percentage of the user group will chose to travel to a beach that is open
more consistently. On a broader, public perception level, beach closing notices give the im-
pression that the lake is somehow polluted, regardless of the localized nature of the problem.
For that segment of the population, use of any beach on the lake, and lake use in general,
may be curtailed.

In the case of both drinking water and fish consumption advisory messages, further
education and communication efforts appear to be justified. The cost associated with
these efforts will be closely related to the number of messages and how they are delivered.
As discussed in this section, including positive aspects of Lake Champlain water quality and
fisheries might be appropriate in some cases to help to re-direct use, rather than simply dis-
courage it. In addition, risk should be put in some type of context, such as in relation to risk
related to other common activities.

1.2.5 Action Plan for Protecting Wetlands

1.

There are over 300,000 acres of wetlands in the Lake Champlain basin that provide a
wide variety of ecological functions, including: improving water quality by filtering sedi-
ments, pollutants, and nutrients; protecting groundwater and drinking water; contributing to
overall biological diversity; providing habitat for fish and wildlife; and, providing habitat for
some rare and endangered species and natural communities. Wetlands also help stabilize
shorelines and prevent erosion, provide recreational and educational opportunities, and con-
tribute to the aesthetics of the region.

Wetlands also provide critical temporary habitat for many migratory bird species and
migratory bird hunting generates significant levels of expenditures that benefit local
economies. These hunting expenditures are not known for the Champlain basin, but in Ver-
mont, slightly over half of which lies within the basin (55%) and likely contains the majority of
Vermont's prime duck hunting habitat, approximately 7,300 migratory bird hunters spent $383
each in 1991, for a total of $2.8 million (US Fish and Wildlife Service 1993). Better data are
needed to determine expenditures made within the basin, what portion of those expenditures
represent new dollars coming into the basin, and the secondary. economic impacts of that
spending. In addition it is important to determine how migratory bird species are affected by
incremental changes in the quantity and quality of wetlands.

Respondents to a recent survey of New England residents were willing to pay an aver-
age of between $74 and $80 per year (over a five-year period) for wetlands providing
flood protection, water supply, and water pollution control. They were willing to pay be-
tween $81 and $96 per year for wetlands containing rare species of plants. The authors con-
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cluded that the survey results suggest that most of this value is nonuse value, and that failure
to consider nonuse values in decision making can understate the value of wetland preserva-
tion by a substantial margin (Stevens et al. 1995).

4. From the perspective of the basin as a whole there is no shortage of undeveloped land
and limiting development in wetland areas is unlikely to restrain growth in the near fu-
ture. If only a fraction of the developable land is defined as wetlands the effect on general
land prices will be quite small. Given reasonable estimates of the numerous benefits that
wetlands provide, this aggregate, regional perspective would argue for strong wetlands pro-
tection. However, for some landowners and communities, the costs of wetlands regulation
may be quite high. This raises a second policy issue which is whether the benefits that wet-
lands provide are public property which private landowners have no right to impair, or whether
the costs of wetlands protection should be shared between private landowners and the public.
This issue has implications for the appropriate mix of acquisition programs, financial incen-
tives, and market mechanisms to use in wetlands protection programs.

5. One of the most promising market mechanisms for minimizing wetlands loss is mitiga-
tion banking. Mitigation banking refers to a wide range of public programs and private busi-
ness ventures that involve the creation, restoration or enhancement of wetlands as an ad-
vance offset for degradation or conversion of wetlands elsewhere (Silverstein 1994). For ex-
ample, a developer might receive mitigation credits for restoring a previously drained agricul-

- tural wetland. The developer could bank these credits and exchange them at some future
time for the right to convert a similar or smaller area of wetlands as part of a separate devel-
opment. Reppert (1992) indicated that at least 37 mitigation banks are operating in the U.S.
and at least 64 others are in the planning stage. One of the principal benefits of mitigation
banking are that it can reduce the cost of adhering to a no net loss policy. Mitigation banks
can also ease the burden of wetlands regulation on individual landowners and communities by
providing them with additional opportunities for development. In addition, mitigation banking
permits regulators and conservation organizations to take a landscape approach and focus on
a larger wetland system for creation, restoration, or enhancement. Ecologists and resource
managers now realize that the cumulative effects of habitat loss at a landscape level may
prove significantly more harmful to biodiversity than the sum of the individual habitat losses.
Mitigation banking can help ensure a coordinated approach that avoids "postage stamp” wet-
lands.

6. In the midst of wetlands protection controversy, there are at least two points of general
agreement. First all parties to the debate seem to agree that the confusing and duplicative
mix of current wetlands regulatory programs and responsibilities unnecessarily increase costs
and create uncertainty for landowners and developers. Second, there is broad agreement
that certain types of wetlands provide very substantial public benefits and should be pro-
tected. Building upon these areas of agreement and the impressive degree of public/private
and intergovernmental cooperation already underway within the basin, the Lake Champlain
Basin Program has an opportunity to fashion an integrated set of regulation, acquisition pro-
grams, and economic incentives that strike an appropriate balance between public benefits
and private costs.

1.2.6 Action Plan for Managing Non-Native Nuisance Aquatic
Plants and Animals

1. On Lake Champlain, the Vermont Coalition of Water Suppliers has been intently study-
ing the economic impacts of zebra mussels on their eleven water suppliers. Presently,
they are estimating a total of $1.6 million dollars in capital costs over the next few years for
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those eleven facilities. Cost estimates per facility range from $60,000 to $334,000. At least
three systems now have chlorination control in operation (personal communication: John
Coate, Champlain Water District, October 1995).

_ The Town of Willsboro NY has been studying the possible impacts of zebra mussels on
their community water system for two years, and recently budgeted $60,000 to address
the problem using a chlorine infuser. The necessary work has an estimated cost of
$120,000, however they anticipate cost savings by doing some of work with current staff
(personal communication: Teresa Sayward, Town of Willsboro, October 1995).

_ Lake Champlain is the source of drinking water for approximately 60,000 households
(156,426 people), with 55,015 households receiving their water through community
drinking water systems, and an estimated 5,149 households drawing drinking water di-
rectly from the lake. Zebra mussels will affect each of these households directly or indirectly.
For those households on community systems, they will likely see an increase in their water
bills reflecting the costs of deterring or removing zebra mussels from in-take pipes. House-
holds that draw drinking water from the lake through personal systems will have direct costs
related to keeping their water pipe clear of zebra mussels, with an estimated initial cost of
$300 to $1,500 (personal communication: John Choate, Champlain Water District, October
1995).

. In terms of recreational related expenditures related to zebra mussels, Lake Erie re-
search found that 13% of 109 responding boat owners reported expenditures for pro-
tective paints, with an average cost of $94. Four percent reported additional boat mainte-
nance at an average cost of $171, 3% reported increased insurance costs averaging $207,
and one respondent reported $50 in boat motor damages directly attributable to the zebra
mussel (Vilaplana and Hushak 1994:8). In addition to some increased costs related to boat-
ing, the impacts of zebra mussels on recreational boaters require behavioral changes, such
as storing their boat out of the water, painting or aggressively cleaning the bottom, and flush-
ing the motor. Other costs of zebra mussels relate to beach clean-up when large quantities of
zebra mussels wash up on shore. The mussels have to be dumped in a land fill, so hauling
costs and tipping fees, as well as labor, are all economic concerns.

_ There are mixed blessings related to zebra mussels and underwater historic resources.
On one hand, the zebra mussel has contributed to a significant increase in water clarity in
some lakes. Parts of Lake Erie went from four foot visibility to 40 feet. Increased water clarity
has had a positive effect on the Great Lakes diving industry in terms of increased visibility and
enjoyment of ship wrecks on the bottom of the lake. Unfortunately, zebra mussels are at-
tracted to any hard surface, and will readily attach themselves to the wrecks. Some of the
historic resources at the bottom of Lake Champlain are already being covered by zebra mus-
sels. In addition, there is a danger that the weight of accumulating mussels will collapse the
200 year old wooden vessels. Art Cohn, of Champlain Maritime Museum, predicts that ship-
wrecks in 80 ft of water or less will be covered by zebra mussels. A detailed report on the
overall impacts on underwater historic resources in Lake Champlain is in currently in progress
(personal communication: Art Cohn, November 1995).

_ There needs to be an explicit link between the studies and information gathered in this
action, and the decision-making process on when, where, what type, and how much ef-
fort is going to be devoted to a particular nuisance probiem. All of these actions are diffi-
cult to assess economically, without illuminating the links between a defined problem (e.g.,
recreational, ecological, environmental) and the resulting information gathering, monitoring,
and action. The sea lamprey eradication program provides an example of an aggressive ef-
fort to address one nuisance problem. Efforts like this seem to be most cost effective when
the program is directed at a specific problem, in that case, to control the sea lamprey in order
to improve sport fishing, among other goals.
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1.2.7 Action Plan for Protecting Cultural Heritage Resources

1. A recent report on the economics of historic preservation defines historic preservation

as the careful management of a community’s historic resources, avoidance of wasted
resources by careful planning and use, and the thrifty use of those resources. Historic
preservation also includes the concepts of using or managing those historic resources with
thrift or prudence, avoiding their waste or needless expenditure, and reducing expenses
through the use of those historic resources (Rypkema 1994). As defined, the essence of his-
toric preservation is economizing and avoiding waste. In addition to being fiscally responsible,
the benefits of historic preservation and protecting cultural heritage include improved quality
of life, increased sense of community, and improved economies due to tourism expenditures.

A 1986 survey of Great Lakes divers found a number of interesting characteristics indi-
cating the economic opportunity for diving to submerged cultural heritage resources in
Lake Champlain. For example, the average diver took 6 trips in 1986, while participating in
31 individual dives. Each diver had an average investment of $2,500 in their diving gear, and
spent an average of $141 per person, per trip while in the vicinity of the underwater preserve.
Total trip expenditures were $245. Of their local expenditures, 12% were for dive shop serv-
ices, 12% were charter fees, 8% were boat related expenditures, and 3% were in marina fees
and boat rentals. So at least 35% of the $141, or $49, was in direct |ake-related expenditures.
The remaining $92 was spent in the vicinity of the lake area (Peterson et al. 1987b).

. Among the more crucial attributes influencing the selection of a diving location by divers
in the Great Lakes were: dive shop services, information about diving sites, availability
of diving charters, quality of shipwrecks, and well marked diving sites (Peterson et al.
1987b). Close to 60% of first time divers and 46% of seasoned divers prefer to use charter
diving services. About two-thirds of Great Lakes divers participate in the activity in July or
August (Peterson et al. 1987a). These findings seem to indicate that there is significant eco-
nomic opportunity in an expanded underwater preserve system on Lake Champlain, espe-
cially if promotion and services are expanded concurrently.

A recent study of divers who visited Lake Champlain found that their average trip ex-
penditures while at Lake Champlain were $209, with divers having average daily expen-
ditures of $110 per person. An additional $100 was spent in preparation for the trip and
while in transit. Of the $209 spent in the vicinity of Lake Champlain, 43%, or $90, was in di-
rect lake-related expenditures for diving rentals, boat supplies, launching fees, etc. The most
popular diving areas appear to be in the vicinity of Plattsburgh and Willsboro, NY and Burling-
ton, VT. Three quarters of respondents indicated that they dive at designated Vermont un-
derwater historic preserve sites on Lake Champlain, and that the average diver visited those
sites about 5 times per year. A majority of divers indicated the need for moreé diving sites, and
indicated a willingness to pay an average of $5 per dive for the development and mainte-
nance of underwater sites (Dziekan 1995).

. According to a Michigan State University Sea Grant Agent who has studied shipwreck
diving since the creation of Michigan’s first underwater preserve, diving to shipwrecks in
the Great Lakes is a very popular activity that appears to be seeing increasing numbers
of users each year. One example is that some of the remote sites on Lake Superior that
were explored by only a few divers a year prior to receiving underwater preserve status, now
are visited by 1,000 or more divers annually (personal communication: Ronald Kinnunen,
Michigan State University Extension).
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1.2.8 Economic Focus Group and Technical Advisory Committee
Economic Discussion Sessions

As requested, the study team organized and facilitated two economic focus group sessions,
the first on July 17, 1995 at Clinton County College south of Plattsburgh, NY, and the other
on September 8, at Champlain College in Burlington, VT. The sessions were designed as 3.5
hour morning sessions, to facilitate participation among the private sector. Twenty industry, busi-
ness, and local government officials attended the first session, and nine participated in the sec-
ond. Six individuals attended both sessions, so a total of 23 individuals representing economic
interests around the basin became involved in these formal discussions on the economic issues
involved in the Lake Champlain planning effort. While somewhat limited in the numbers, those in
attendance represented a very wide cross-section of economic interests around the lake, includ-
ing: marinas, the paper industry, City of Burlington, Plattsburgh Chamber of Commerce, local
government, agriculture, forestry, recreation, banking, watershed associations, and others. Both
meetings were attended by six staff, consultants, and resource persons, who answered questions
and took notes.

The first session involved a certain degree of disagreement, and there was lively discussion on a
number of basic economic issues, including the following:

1. Disagreement on the use and interpretation of economic benefits of Plan items. Some
felt that the benefits have to be area specific and should not reflect the value of the lake to
greater basin population, many of whom may not receive any direct economic benefit from the

lake; while other felt that since this is a Plan for the future, a wide variety of possible present
and future benefits should be considered. One aspect of the basin-wide benefits of a clean
lake was expressed in terms of the lake as asset to local industry in attracting higher caliber
employees.

2. Disagreement on the allocation of costs. Some felt that primary, secondary, and tertiary
costs should be quantified for specific areas around the lake and that the estimated benefits
should only be accounted for in relation to those specific areas. Others pointed out that rec-

reational benefits of cleaner water could occur throughout the lake, so it will difficult to recon-
cile costs and benefits for a particular bay or other location on the lake.

3. Concern expressed over the timing, budget, and time-frame for the economic analysis.
Can an accurate economic analysis be completed in the time allotted, can it be integrated into
the planning process, and if it has errors, will there be time to correct them and to incorporate

the corrections into the final plan? Concern expressed that the economic analysis to date is
primarily a fiscal analysis. Some expressed the notion that many times decisions are made
with little or no economic analysis, and that the economic analysis should focus on recom-
mendations with obvious economic impact, making the timeframe and budget more realistic.

A related concemn centered on the methodologies being used by the economics consultants, and
what role cost-benefit analysis, risk assessment, discounting, and other research techniques
should play in the analysis of each action item.

A portion of the session was devoted to identifying those plan items that appear to have adverse
economic impact in the basin. Another part of the session focused on identifying those plan items
that are beneficial to the short and long term interests of the basin economy. A third area of dis-
cussion was on remaining information gaps, in terms of economics.

While there was no organized attempt to reach concensus during the session, there seemed to
be general agreement around a few points. One particpant made the following comment on the
over-all approach to Lake Champlain planning. It seems to summarize views of many around the
table.
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The Plan starts to look at a sub-basin approach, and that is good and should be expanded.
It results in a more ecologically sensitive approach, is more efficient, and is more cost effec-
tive. The Basin Program people deserve a great deal of credit for introducing the sub-basin
concept, but do not take it nearly far enough. It is long over-due in dealing with this lake.
There are many hot spots around the Lake, such as Wilcox Bay (toxics) and Malletts Bay
(boat traffic, recreation), but Malletts Bay is not Rouses Point. So you need to look at spe-
cific areas. Not one size fits all. In many areas of the lake, state and federal involvement or
funding is not necessary (comment by a Lake Champlain economic focus group partici-
pant).

During the second session, the main discussion centered on specific measures to boost economy
and business while protecting Lake Champlain, and at least 11 distinct proposals were offered
and discussed. Most seemed to be heartily supported by the group present, although there was
no attempt at a group consensus. Some of the main themes running through the ideas include
the following:

1.

Innovation, ideas, creativity -- all need to be encouraged in the private sector and sup-
ported by government. This is how economically efficient and equitable environmental
change comes about. There are already numerous examples at the state and national levels.
The EPA’s “Golden Carrot Award” and the NYSDEC Governor's Award are two examples,
whereby government recognizes and rewards innovation in business in terms of protecting the
environment. One problem is that while government sponsors these awards, they do not
seem to participate themselves. Would like to see an award program for innovation and effi-
ciency for government employees and departments.

Pollution prevention is key to cleaning up the lake, and prevention is tied to the encour-
agement of innovation, as noted in the previous idea. Prevention is good for business,
and industry continues to develop new ideas for pollution prevention. Industry knows that It is
less expensive to prevent pollution at the source, than it is to remove it after it leaves the end
of the pipe. The organization of retired engineers (REAP) and other organizations are already
working in the basin to facilitate the move towards pollution prevention. In addition, solving
pollution problems can directly help the local economy. One example is Living Technologies
in VT, recently awarded a $1 million contract in the UK. Pollution prevention also involves re-
vising our approach to regulation. There are pilot projects in Addison County, where perform-
ance based septic systems, rather than design based, are being installed. Design based
regulations can result in bigger lots, rather than addressing the real problem of controlling
waste.

There is a role for government in protecting local economies while preventing pollution
of Lake Champlain. Government has helped start loan programs, such as the Northern
. Community Investment Corporation, that has helped numerous businesses in northern VT and
NH. The City of Burlington has been involved in developing the new wood-chip gasifier plant
and the Lake Champlain Science Center on the waterfront. Marketing, tax issues, and identi-
fying business opportunities are other areas where government can play a positive role. From
an economic viewpoint, government can be more effective as a catalyst, than as a regulator.

On-going Lake Champlain planning efforts must facilitate and accommodate the partici-
pation of economic interests. There does not seem to be that much disagreement between
economic and environmental concerns, but problems inevitably arise when economic interests
are not invited to the table. However, a number of barriers effectively prevent the business
community from participating, including: too many meetings already; the business person
cannot afford to be away from the business; small business people often do not have paid
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staff who attend meetings for them; and, there is an intimidation factor for the small business
person. Implementation plans need to address how to facilitate the participation of economic
interests, given these barriers to involvement.

1.2.9 A Prioritization and Implementation Framework for the Lake
Champlain Basin Program

To take advantage of new information as it becomes available, the Lake Champlain Basin Pro-
gram must incorporate periodic review procedures into the process established for implementa-
tion of the Plan. As new information becomes available, the benefits, costs and remaining uncer-
tainties involved in taking action should be reevaluated. Similarly, for programs and other actions
involving continued public expenditures or other costs over time, monitoring and evaluation efforts
should be implemented to periodically determine whether these programs, regulations, etc.
should continue unchanged, be revised, or eliminated altogether.

Although there is some danger of oversimplification, the framework outlined above can be sum-
marized in the form of a checklist.

o Do expected benefits exceed expected costs?

e Can financing arrangements be implemented that will ensure an equitable distribution of costs
and benefits?

e s there a high level of uncertainty in benefit and/or cost estimates?
e Can this uncertainty be reduced at relatively low cost through further study or pilot projects?

e Could taking little or no action cause irreversible damage, greatly increase costs, or signifi-
cantly reduce benefits?

o Have institutional arrangements been established to ensure periodic reevaluation of the bene-
fits and costs of taking action or revising ongoing programs?

The numeric examples presented in the report are intended only to illustrate the types of judg-
ments that can and should be made in considering the priority and timing of various action items.
Costs and benefits should be understood in the broadest sense. Included should be direct public
expenditures, administrative costs, and additional private sector costs as well as direct public
health, recreational, and aesthetic benefits. Also important are indirect benefits in the form of
increased business profits and employment, and maintenance of ecological health.

For many of the environmental protection and restoration efforts outlined in the draft Plan, costs
and benefits cannot be completely quantified. Qualitative judgments must be made about net
benefits of each action item to society. This does not affect the basic conclusions or reduce the
importance of the proposed decision framework. On the contrary, the framework and accompany-
ing outline of benefit cost analysis categories are useful because they are effective tools for
identifying and re-evaluating what is know and unknown.

If there is little confidence in cost or benefit estimates but a significant probability that benefits or
avoided costs could be substantial, then gathering further information and establishing a formal
process of review and reevaluation in light of this new information probably makes sense. If pilot
or provisional programs can be implemented at relatively low cost, they may be the most effective
means of gathering additional information, given clear guidelines for program review and re-
evaluation. In situations where the most likely estimate of benefits exceed anticipated costs and
delay in taking action would cause irreversible damage or significantly increase costs, then im-
mediate action is likely to be the best choice.
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1.2.10 Conclusion and Recommendations

In conclusion, priority action items should continue to be examined and revised to generate im-
proved estimates of costs, benefits, and remaining levels of uncertainty. As this new information
becomes available, the net benefit of taking further action needs to be reevaluated. Similarly, for
action items involving continued public expenditures or other costs over time, monitoring and
evaluation efforts should be implemented to periodically determine whether these programs,
regulations, etc. should continue unchanged, be revised, or eliminated altogether. In situations
where delay or inaction could significantly increase costs, reduce benefits, or result in irreversible

changes, immediate implementation of targeted actions is likely justified.

From a local economic perspective, as gleaned from the two Lake Champlain Economic Focus
Group sessions, the following four points seem necessary to a successful Lake Champlain pro-

tection and restoration program:

1.

The LCBP must encourage strong support from local communities. Representation
on a basin-level committee alone is insufficient to ensure that all the various interests are
included in the process. Many communities are already involved in lake protection ac-
tivities, such as up-grades to waste water treatment plants, and others would like to do
more. Local communities should be allowed to adapt proposed land use and lake use
recommendations to their own circumstances, and to have expertise available to assist
them in their efforts.

Local communities, economic interests, and residents need to be active partici-
pants in the LCBP projects and programs. The priority issues and programs need to
be generated at the grass-roots, from the bottom up, as well as at the state and federal
agency level. People recognize the benefits of a clean lake more clearly if they see it
having an effect in their own communities. Similarly, they respond more positively to in-
formation and education programs, than to regulation and enforcement. The Lake-
Champlain Partnership Program is an excellent example of this approach, and appears
to be a very successful aspect of the Lake Champlain Basin Program.

Existing local watershed organizations need to be supported and new ones need to
be encouraged. While a lake wide LCBP is necessary to communicate and coordinate
activities between Vermont, New York, and Quebec, the real change in peoples attitudes
and activities related to water is occurring at the local level. The Boquet River Associa-
tion in New York, Friends of the Mad River in Vermont, and others have a successful
track record that should be built upon. Attempts should be made to avoid competition for
funding, and some procedure should be developed whereby a certain percentage of
LCBP funding is distributed to citizen-based river and lake associations within the basin.

The state governments in Vermont and New York must provide adequate operating
funds for the LCBP. Vermont state legislators recognize more readily the importance of
Lake Champlain to their state’s economy, while the New York North Country delegation
could be more effective than they have in the past in encouraging legislative approval of
Lake Champlain related funding. By any measure, the New York counties along Lake
Champlain are among the most economically troubled in the state; concurrently, Lake
Champlain is shown to be an important component of local economies. The counties are
unable to support the LCBP on their own. With adequate operating funds provided by
New York and Vermont, the LCBP should be able to leverage additional project funds
from donations, grants, and other fund raising efforts.
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Glossary of Economic Terms and Concepts

Benefit (Recreation) - A proxy for the economic value of all the psychological satisfactions from

outdoor recreation activities. This is identical to a widely accepted meaning of the economic
term “utility” (Walsh 1986:44-45). Total benefit is the maximum amount of money consumers
would be willing to pay rather than give up the recreation activity (Walsh 1986:130).

Benefits Transfer - The use of information from existing nonmarket valuation studies to develop

value estimates for another valuation problem. In can reduce both the calendar time and re-

sources needed to develop original estimates of values for environmental commodities (USEPA
Policy, Planning, and Evaluation 1993:3).

Benefit Valuation (Economic) - Measuring in dollars how much the people affected by some
policy will gain from it. They are not forecasts, and they usually do not attempt to predict other
exogenous influences on people’s behavior. Instead, a predefined set of conditions is assumed
to characterize the nonpolicy variables. Then benefit estimates are derived by focusing on the
effects of the conditions assumed to be changed by the policy (USEPA Policy, Planning, and
Evaluation 1993:45).

Bequest Values - Bequest values are based on the satisfaction that individuals derive from
knowing their children, or future generations in general, will be able to enjoy a clean(er) envi-
ronment.

Carrying Capacity - The maximum population of a given species which a particular habitat can
support indefinitely (under specified technology and organization, in the case of the human
species).

Cost/Benefit Analysis - Ratio of dollar cost of project to dollar benefit it will produce, used to
compare worthiness of various proposed projects.

Comprehensive Income - An economic measure of the total benefits from all life’s activities, in-

cluding recreation. |t is the sum of how much consumers would be willing to pay for each of

life’s activities rather than forego them. There are four components of comprehensive income:
(1) the market value of goods and services that consumers purchase with dollars from regular
income or savings; (2) the willingness to pay for self-sufficiency goods and services that con-
sumers produce for themselves; (3) the opportunity cost of leisure time that consumers commit
to the activities; and (4) the consumer and producer surplus to individuals, representing the net
benefits of all life’s activities over and above consumer costs in dollars, effort, and time (Walsh
1986:57).

Consumer Surplus - The value to consumers of the opportunity to buy units of a good at a par-
ticular price. In terms of recreation, the value that participants derive from the recreation activity
above and beyond what the actual spend on the activity. Asking people what they are willing to
pay is a way of assigning dollar values to this consumer surplus and obtaining a more complete
estimate of how much the recreation activity is worth to the participants (Vermont Department of
Forests, Parks, and Recreation 1995). (see also: Recreation Benefit Valuation, Willingness to

Pay).
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Contingent Valuation Approach - As a method of providing acceptable economic measures of

the benefits of recreation activities and resources, this approach relies on the stated intentions

of a cross-section of the affected population to pay for recreation activities or resources contin-
gent on hypothetical changes in their availability depicted in color photos or maps. The values
reported represent the maximum willingness to pay rather than forego the recreation opportunity
or resource (Walsh 1986:195).

Culture - A system of socially acquired and transmitted standards of judgment, belief, and con-
duct; the total set of beliefs, customs, or way of life of particular groups.

Demand (marginal benefit) - The quantity of any particular commodity that will be purchased on
a market or groups of markets at a given price or series of prices.

Diminishing Marginal Utility - As the amount consumed of a good increases, the extra utility
added by one extra last unit (or marginal utility) tends to decrease.

Existence Values - Existence value is any additional satisfaction, apart from direct use, option, or
bequest values, that individuals receive simply from knowing that an important ecosystem has
been protected. Also referred to as nonuse values.

Externalities (External Costs) - Costs of production that fall on others and for which the pro-
ducer bears no financial responsibility; uncompensated adverse effects usually borne by others.

Hedonic Pricing - Hedonic price analysis utilizes a statistical technique known as multiple re-
gression to estimate the property price effects attributable solely to variations in local environ-
mental quality.

Household Production - Household production refers to the fact that consumers provide inputs

of time and effort as well as dollars. Economists suggest that there is an implicit market within

each household. Recreation activity is produced by households (i.e., consumers), with pur-
chased goods and services, as well as their own self-sufficiency, leisure time, and other inputs
that are publicly provided such as park facilities and a natural environment (Walsh 1986:57).

Hypothetical Behavior Valuation Methods - The contingent valuation approach is the primary
“hypothetical’ behavior method for assigning nonmarket values.

Intergenerational (or Intertemporal) Transfer - Economic decisions based on the perceived
needs of future generations.

Leisure Time - Discretionary time to be used as one chooses.

Margin - The point at which the value of an added output equals the value of the unit of input that
produced it; the point of maximum net return.

Marginal Benefit - The change in total benefit resulting from a change in the number of trips. itis

the willingness to pay for an additional trip. The concept of diminishing marginal benefit states

that as consumers take more and more trips, other things being equal, the penefit of each addi-
tional trip will decrease (Walsh 1986:130).

Nonmarket Good Valuation - Assessing the value of a good or service which is not traded in the

market place and has no market value. Because it is not bought and sold some other measure
than price must be used in establishing the value.
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Nonuse Values - For wetlands, defined as the value derived from preservation independent of
on-site or off-site use (Stevens et al. 1995). (also see existence value).

Observed Behavior Valuation Methods - Travel cost and hedonic pricing are examples of
“observed” behavior methods for assigning nonmarket values.

Opportunity Costs - The return to the best alternative use by employing a unit of resource in a
given manner.

Option Value - Option value is simply the value to the individual of preserving the opportunity to
use a clean environment and is therefore closely related to -- but nevertheless conceptually dis-
tinct from - direct use benefits. The annual payment of a kind of insurance premium to guaran-
tee the possibility of future recreation use (in addition to the expected benefits of direct and indi-
rect use)(Walsh 1986:85).

Recreation - Leisure time activity such as swimming, picnicking, boating, hunting, etc.; use of lei-
sure time for personal satisfaction and enjoyment, a basic human need; an exceedingly variable
term meaning almost anything people do with their leisure time.

A distinguishing characteristic of recreation is that individuals are producers as well as consum-
ers of recreation activity. The individual consumer produces recreation days with a desired set
of characteristics by combining: (1) his/her own inputs of knowledge, skill, and effort with non-
market work time; (2) purchased goods and services produced by others; and (3) other inputs
that are publicly provided such as a state park or reservoir (Walsh 1986:30).

Recreation Benefit Valuation - Total benefits are defined as the maximum amount that individu-
als would be willing to pay for a recreation activity -- a nonmarket good -- rather than forego it.
Net benefits are total benefits less direct costs. As such, net benefits to consumers are analo-
gous to net profits to business firms. In both cases, the value of the activity is determined by
what is left over after all costs are met. Yet, some confusion results form the fact that the net
benefits to consumers are not paid to anyone and thus do not appear in national accounts
(Walsh 1986:59).

Recreation Day - A visit by one individual to a recreation area for recreation purposes during any
reasonable portion or all of a 24-hour period of time. One person participating in an activity for
any part of one calendar day (Walsh 1986:68).

Recreation Visitor Day (or User Day) - 12 person hours, which may be one person for 12 hours,
12 persons for one hour each, or any equivalent combination of individual or group use, either
continuous or intermittently (Walsh 1986:68-69).

Secondary Data Analysis - Data collected and processed by one researcher are reanalyzed -
Often for a different purpose - by another.

TP - Total phosphorus. In lake total phosphorus concentrations for Lake Champlain vary from 15
ug/l for the Main Lake, to 52 pg/l for the South Lake.

Travel Cost Approach - Used to estimate the value of recreation. Traditionally preferred by most
economists because it is based on observed market behavior in a cross-section of users in re-
sponse to direct out-of-pocket and time cost of travel. The basic premise of the approach is that
the number of trips to a recreation site will decrease with increases in distance traveled, other
things remaining equal. When determining the opportunity cost of work or leisure activities that
are foregone for travel to and recreation at the site, this approach supports that both travel and
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on-site time costs can be added to direct travel costs to determine the willingness to pay (Walsh
1986:94,1995).

Trophic State Index (TPI) - Indicates a measure of the extent or condition of eutrophication in a
body of water.

Unit Day Value Approach - Relies on expert judgement to develop an approximation of the aver-
age willingness to pay for recreation activities. An estimate is selected from a range of values
approved by federal guidelines. Initially based on a survey of entrance fees at private recreation
areas in 1962, the unit day values recommended by the guidelines have been adjusted for
changes in the consumer price index since then (Walsh 1986:94,195).

Use Value - For wetlands, economic value related to recreation, flood control, ground-water re-
charge, and water quality (Stevens et al. 1995).

Utility - The ability of a good to satisfy human wants.

Willingness to Pay - A dollar measure of benefits, meaning how much individuals enjoy recrea-
tion activities. Usually valued over and above expenditures actually made while participating in
the activity. The psychological content of benefits includes all of the feelings of pleasure which
lead participants to exclaim “what a good time they had” or “what a good buy’ or possibly ‘it
wasn’t worth it.” The latter possibility reflects the fact that recreation economic decisions are
made before the fact and that actual benefits may not come up to expectations. Federal guide-
lines recommend willingness to pay as the appropriate economic measure of the benefits of rec-
reation (Walsh 1986:45). (see also: Comprehensive Income, Consumer Surplus, Household
Production, Recreation Benefit Valuation)
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Description of the Study Team

Holmes & Associates is a socio-economic research and consulting firm located in Saranac Lake,
New York. Since 1989, Holmes & Associates has focused on illuminating the human dimen-
sions of economic, social, and environmental policy issues in the Lake Champlain - St. Law-
rence River region of New York, Vermont, Quebec, and Ontario.

Timothy P. Holmes holds an MA degree in sociology, with an emphasis in rural sociology.
His background in lake-related research dates back to his thesis research in 1980, when
he studied the relationship between human activities and the trophic status of 90 Idaho
lakes. Holmes has developed a thorough knowledge of socio-economic conditions in the
Lake Champlain Basin through development of the Lake Champlain Economic Data-
base, as well as through his research for lake associations, local governments, and eco-
nomic development organizations throughout the region.

Anthony Artuso holds a Ph.D. in natural resource policy and management, with a concentration
in resource economics. He has over ten years of professional experience in economic analy-
sis and public policy development with particular emphasis on water resources and protection
of biodiversity. His previous work for the Lake Champlain Management Conference involved
the analysis of potential applications of economic instruments for environmental protection in
the Basin and the development of a comprehensive analytical framework for development of
pollution control programs. He is currently a team leader in the newly created Public Policy
Institute at the University of Charleston.

Tommy L. Brown holds an MS degree in forest recreation and has been a national leader in the
human dimensions of fish and wildlife field. He has over 20 years of experience in conducting
studies to determine how various stakeholder groups use fish and wildlife resources, how they
want these resources managed, and how they are affected by various management alterna-
tives. Brown heads the Human Dimensions Research Unit at Cornell University, which has a
20-year research partnership with New York's Department of Environmental Conservation -
Division of Fish and Wildlife.
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