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EXECUTIVE SUMMARY

This economic impact analysis predicts the expected outcomes of changes to ch. NR 115, Wis. Adm. Code,
which establishes minimum standards for shoreland zoning. The key changes analyzed are a new
requirement that impervious surfaces constitute 15% or less of the property within 1000 feet of the
shoreline; an increase in protection for vegetation within 35 feet of the shoreline; and a more consistent
treatment of legal nonconforming structures. Our analysis measured the environmental benefits of these
changes primarily by predicting their impact on phosphorus runoff and water clarity and monetizing the
value of increased enjoyment that comes from clearer water. We measured economic costs by predicting
the number and average cost of mitigation projects required to bring homes into compliance, and by
surveying county code supervisors on the likely costs of implementation and enforcement. Our analysis
predicts a net benefit with a present value of $14.3 million, but because of high variability in many of our
parameters the true value is indeterminate. Many significant benefits and costs were unable to be
quantified. Benefits not quantified include:

e [mproved fish habitat from woody debris
e Improved scenic beauty and quality of life
e [mproved wildlife habitat and wildlife access to water resources

e Increased tourism

Costs not quantified include the potential cost of property rights restrictions reflected in property values.
Additional studies would be needed to measure many of these key benefits and costs.
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1. INTRODUCTION

1.1 STATEMENT OF PURPOSE

The purpose of this document is to comply with section 9135 (3f)(b)3 and section 9135 (3f)(c) of

2011 Wisconsin Act 32 which requires that DNR prepare an economic impact analysis of ch. NR 115, Wis.

Adm. Code that includes the information specified in section 227.137 (3), Wis. Stats. Chapter NR 115, Wis.

Adm. Code establishes statewide minimum standards for shoreland zoning. This report was prepared by
Wisconsin DNR with assistance from graduate students at the La Follette School of Public Affairs,
University of Wisconsin-Madison. Students aided in researching the literature, developing methodology,
and analyzing data. Professor David Weimer of the La Follette School and Tim Ryan of Wisconsin DNR

also provided expertise and guidance on this project and coordinated between students and DNR staff.

1.2 OVERVIEW OF ANALYSIS

This report quantifies several impacts (positive and negative) that will result when the adopted
rule is implemented. [mportant benefits and costs that were not able to be quantified are described.
Because of these unquantifiable benefits and costs, the analysis is unable to provide a single definitive
number for the economic impact of this rule. However, we find that the quantifiable benefits outweigh

the quantifiable costs when measured using our best estimates, leading to a net present value of 7.2

million.

This report considers only the economic efficiency of the proposed rule. We did not address any
issues of equity in distribution of benefits and costs, if those issues exist. Our analysis provides monetized
values for the direct benefits and costs received by actors within the state from the policies set forth in
the proposed rule. In this case, we determined it was not worthwhile to attempt an input-output or
general equilibrium analysis of these benefits and costs, which would trace the indirect and secondary
impacts caused by the rule. However, we did use cost-benefit analysis techniques to monetize some

benefits that are not measured in normal markets, such as the value of water quality to property owners.

1.3 REVIEW PROCESS

The report was prepared at the staff level. Reviews were completed by the director of the Bureau of

Watershed Management, the administrator for the Water Division, as well as by the Secretary’s Office.



1.4 OVERVIEW OF LAYOUT

This report begins by establishing the questions that will be answered by the analysis. We follow with a
detailed description of ch. NR 115, Wis. Adm. Code, comparing the newly adopted version of the rule to
the previous version and to the rules of other states and examining the exact provisions of the rule that
we believe will have effects. We describe the general methodology used in our analysis, followed by
more specific descriptions of our assessment of each cost and benefit category and their point values.
Finally, we address the uncertainty of our results, what steps we took to address that uncertainty, and

what steps could be taken in the future to better improve our analysis.

2. SUMMARY

This analysis of ch. NR 115, Wis. Adm. Code quantifies two categories of benefit and two categories of
cost. The two categories of benefit are 1) benefits to property owners and 2) benefits to recreationists.
These are measured in our analysis through changes to phosphorus runoff that would result from
implementation of the rule. The two categories of cost are 1) the requirement that property owners
restore vegetative buffers as mitigation and 2) implementation costs borne by county governments.

Other categories of cost and benefit are discussed, but were unable to be quantified.

Based on our best estimates, we estimate the economic impact of this rule over the next 10 years to be a
benefit of $7.2 million in net present value. To check the sensitivity of this estimate to errors in our
measurements, we also conducted a Monte Carlo simulation, which found a standard deviation of $17.4

million. This simulation shows us that our estimated values are highly uncertain.

Table 1. Best estimates of all assessed costs and benefits

Benefit Effect can be | 10 year net | More information
Quantified? present value

Increased property values from phosphorus | Y $29,871,401 Section 6.1.2

reduction

Improved recreational opportunities from | Y $399,598 Section 6.1.1

phosphorus reduction

Improved woody debris effects on fish N N Section 6.2.1, Appendix I
Improved natural scenic beauty N N Section 6.2.2, Appendix I
Improved wildlife habitat N N Section 6.2.3, Appendix I
Increased tourism N N Section 6.2.4, Appendix I




Costs Effect can be | Effect can be | More information
Quantified? monetized?

Cost of mitigation to property owners Y $21,678,742 Section 6.3.1,Appendix D

County implementation costs $1,207,140 Section 6.3.2, Appendix F

Property rights restrictions N N Section 6.4.1

Enforcement costs N N Section 6.4.2

Standardized treatment of nonconforming | N N Section 6.5.1, Appendix

structures G

Total Net (Quantifiable) Costs and Benefits $7,385,117

3. EconomIC QUESTIONS CONSIDERED

Our analysis differs from a traditional economic impact analysis, instead using the framework of a cost-

benefit analysis. In cost-benefit analysis, we attempt to provide monetized values for the direct benefits

and costs received by actors within the state from the policies set forth in the proposed rule, including

some that are not measured in normal markets, such as the value of water quality to property owners. A

traditional economic impact analysis would only trace effects that were measured in markets.

Additionally, we determined that it was not worthwhile to attempt an input-output or general equilibrium

analysis of the benefits and costs of this rule. These types of analyses would trace the indirect and

secondary economic impacts caused by changes in primary markets affected by the rule. In the case of ch.

NR 115, Wis. Adm. Code, we did not find many economic impacts that were valued in markets; the effects

are mainly felt by property owners in terms of enjoyment of their property, which while important, do not

impact the state economy directly. The primary market affected by this rule, tourism, was too difficult for

us to quantify due to lack of key information, and other markets affected, such as landscaping, were too

small to provide significant impacts that needed to be measured.

4. SPECIFICATION OF BASELINE AND RULE

4.1 DESCRIPTION OF BASELINE

Wisconsin's shoreland zoning standards contained in ch. NR 115, Wis. Adm. Code, were originally

developed in the late 1960s based on a combination of the best available scientific information, best
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professional judgment, and the feasibility of implementation at the time. We assume that if the adopted
rule is not implemented, shoreland regulation will continue under this previous version of ch. NR 115, Wis.
Adm. Code, which we treat as our baseline. The standards for lot width minimums (65 feet for sewered
lots, 100 feet for unsewered lots), lot size minimums (10,000 square feet for sewered lots, 20,000 square
feet for unsewered lots), and the 75-foot building setback are identical in the adopted rule and baseline;
these standards were not part of our analysis because if the adopted rule is not implemented, they will
still be active. All costs and benefits that we measure are from the provisions of the adopted rule that are
significantly different from those of the previous rule. Therefore, this analysis does not represent the
costs and benefits from all shoreland regulations; it represents the costs and benefits from the specific

changes in shoreland regulation in the adopted rule.

Chapter NR 115, Wis. Adm. Code constitutes a minimum standard, and counties are allowed to adopt
rules that are more stringent if they choose. Many have done so over the years since this rule was first
adopted. As scientific knowledge on environmental protection has increased, many counties have already
added provisions to their rules that match those in the new version of ch. NR 115, Wis. Adm. Code. We
assume that counties with existing mitigation standards will continue to use those standards; therefore,
costs to homeowners in those counties will not be counted in the analysis. However, we assume that all
counties will need to review their individual ordinance provisions for compliance with the new statewide

standards; therefore, these counties are still counted towards the cost to counties of implementation.

4.2 DESCRIPTION OF RULE

Chapter NR 115, Wis. Adm. Code underwent a major revision beginning in 2001. The rule was
officially adopted in 2010, but implementation has been delayed until at least 2013. The adopted rule
adds a cap on impervious surfaces of 15 percent of the lot, strengthens a requirement that natural
vegetation within 35 feet of the water’s edge be preserved, and standardizes the treatment of

nonconforming structures that violate zoning rules but were built before the rules came into effect.

The intent of the revisions to ch. NR 115, Wis. Adm. Code is to protect the quality of Wisconsin’s
water resources without imposing an undue burden on property owners. Its restrictions, especially the
limitation of impervious surfaces to 15 percent of the lot, help reduce the amount of runoff containing
phosphorous that enters lakes and rivers from residential properties. A reduction of phosphorus entering
lakes would limit algal blooms in lakes, which lead to detrimental effects on fish and aquatic life. The
blooms also limit the recreational use of lakes for swimmers, recreational fishers, and boaters and are

considered unattractive to property owners and tourists. If the revision of ch. NR 115, Wis. Adm. Code is




implemented, we expect a decreased rate of phosphorus runoff into Wisconsin waters, protecting the

important benefits of good water quality.

Natural vegetation within 35 feet of the shoreline would also be protected further under the
adopted ch. NR 115, Wis. Adm. Code. Under the previous rule, vegetation éou[d not be clear-cut, but was
otherwise unprotected, leading some property owners to leave only a few trees standing on their shore.
The adopted rule requires that 70 percent of existing vegetation remain standing in the 35-foot zone,
allowing for some access corridors to. the lake but protecting most vegetation from development.
Additionally, expansion of impervious surfaces can be offset by restoring a vegetative buffer in the 35-foot
zone where none exists. This vegetative buffer helps trap runoff, further limiting the process of
eutrophication, the increase of plant biomass in a lake that leads to algal blooms and other negative
environmental effects (Schindler &Vallentyne, 2008).Property owners can avoid the restrictions by
performing mitigation. Mitigation plans are defined by the county, but usually involve restoring the
vegetative buffer zones or planting rain gardens. If the property is surrounded by undeveloped land, an
owner could also buy nearby land and leave it vacant in order to decrease the total impervious

percentage. Mitigation can only increase the allowed impervious percentage up to 30 percent.

The adopted rule also provides more consistent treatment of nonconforming structures.
Structures that were closer than 75 feet to the water were nonconforming under the previous iteration of
ch. NR 115, Wis. Adm. Code, and had limitations on structural repair and expansion, with the intention
that over time they would Have to be removed. The adopted rule allows nonconforming structures to be
altered and repaired as long as the size of the building is not increased. It also standardizes regulations
that varied among counties regarding allowable expansions, creating a standard permit that would

replace the more expensive and time-consuming variance procedure.

4.3 DIFFERENCES BETWEEN OTHER STATES AND ADOPTED RULE

Wisconsin appears to have been the first state to adopt shoreland zoning minimum standards,
with the passage of ch. NR 115, Wis. Adm. Code in 1969. Since then, other lake-rich states have created
their own minimum standards. Minnesota, Maine, and Michigan and Wisconsin all have areas belonging
to the Northern Woods eco-region (as categorized by EPA), making them good states for comparison.
Both Minnesota and Maine have statewide minimum standards that are stricter than Wisconsin’s in most
ways. Their standards also apply a classification system, where standards are higher in areas with less

development and more environmental importance.

Regarding dimensional requirements, which were not changed in the revision of ch. NR 115, Wis.

Adm. Code, Minnesota and Maine have stricter requirements for minimum lot size and lot width. We did
5



not evaluate the effectiveness of these requirements, but their intent is to [imit the amount of lots that
can be placed on a shoreline, indirectly reducing impervious surfaces. We would expect a reduction in
phosphorus runoff if minimum lot size and lot width were increased. Impervious surfaces are also limited
in Minnesota and Maine, to 25% and 20% of the lot respectively. This cap is greater than Wisconsin’s 15%,
but Wisconsin also allows an increase up to 30% if mitigation is performed. The net effect is unknown,

but it is worth noting that impervious surface caps are a common feature of these standards.

Buffer strip and vegetation standards are similar in the adopted rule and the rules of Minnesota
and Maine. Maine requires a 75 foot buffer strip, while Minnesota and Wisconsin require 25 and 35 feet.
Maine’s larger buffer strip should be enough to provide habitat for some species, while Minnesota and
Wisconsin’s are only enough to provide runoff reduction. The stronger standards of the adopted rule in
regards to removal of vegetation are similar to those of Minnesota and Maine. These standards ensure
that the buffer zone provides its intended effects. Wisconsin’s new rules regarding nonconforming
structures are also similar to those of other states. The general standard is to not allow expansions of
nonconforming structures that increase the nonconformity, i.e. building closer to the shore, but to allow

vertical expansion and backward expansion.

Michigan takes a slightly different approach to shoreland zoning than the states previously
mentioned: it requires counties to adopt ordinances, but does not give a minimum standard in most
areas. However, it does require a 100 foot buffer strip, larger than any other state minimum. Michigan
runs a program protecting rivers designated as “wild and scenic”, with similar requirements to other
shoreland zoning standards. lllinois and lowa, Wisconsin’s other neighboring states, are not part of the
Northern Woods eco-region. Not sharing the same water-based natural resources, they appear to leave

shoreland zoning standards to local government.
For more detailed information, see Appendix B, which contains a table comparing the states

mentioned above.

4.4 BENEFITS AND COSTS CONSIDERED

The changes to ch. NR 115, Wis. Adm. Code affect shoreland habitat in many ways. We

considered the following benefits to be important enough to be included in this report:

- Water-based recreation will increase because of clearer water. We were able to find a

model predicting increases in fishing, swimming, and boating due to increased water clarity.




The

The value of shoreline property will increase because of clearer water. This increase
measures the total hedonic benefit gained by shoreland property owners, including their

increased enjoyment of water-based recreation and scenic beauty.

Natural scenic beauty will be improved because of the increased buffer standards. This
beauty is a benefit to all who visit the shoreline, including property owners themselves,

recreationists on and near the lake, and passers-by.

The habitat of many shoreland species will be preserved by the higher buffer standards.
Many fish species, including most game fish, will benefit from the preservation of coarse
woody debris along the shoreline. Bird species diversity along the shore will improve with
the preservation of trees and native plants. These effects benefit anglers, especially of game

fish, and bird watchers.

Increases in recreation mentioned above, especially for game fishing and boating, will
preserve the tourism industry in the Northwoods region of the state. Economic benefits

from tourism will continue to flow to Northwoods residents.
following costs were also considered in our report:

Property rights will be further restricted by the regulations added in this rule. Property
owners will have to pay additional costs in order to make developments on their property
that they may desire. Even if they do not make these developments, the loss of the ability to

develop may decrease the market value of their property.

Counties will bear implementation costs from the process of incorporating the minimum
standards into their existing code, and from disseminating information to the public about

the new standards. They may also bear increased costs in enforcing the new rule.

Finally, one additional effect was considered that was indeterminate in sign:

Regulations on the treatment of nonconforming structures were changed to be more
standardized across counties. These new regulations are stricter in some counties and less
strict in others. The number of variances and permits issued in a given county may increase
or decrease because of the new regulations. It is also likely that more standardized
regulations acroés 4the state will increase regulatory stability for building companies

operating in multiple counties.



5. METHODOLOGY

5.1 DATA SOURCES AND METHODS

We attempted in this analysis to measure all of the major costs and benefits that would result
from the implementation of the adopted rule. The quantifiable benefits resulted from water clarity. By
limiting impervious surface area and/or enhancing vegetative buffers, phosphorus delivery is decreased,
impfoving water clarity compared to the baseline. The quantifiable costs came from increased mitigation
requirements and county implementation requirements. The requirements limiting impervious surfaces
potentially increase the amount of buffer restorations that must take place, and the process of adopting a
new rule necessitates greater spending by county governments. Additionally, we measured the change in
permits that would take place due to standardizing the rules for nonconforming structures. These four
categories of major effects (water clarity, mitigation cost, county implementation, and nonconforming
structure rules) were each analyzed separately. Water clarity was assessed through a combination of
physical models, while mitigation cost, county implementation, and nonconforming structure rule effects

were measured based on multiple surveys of county code administrators.

We assessed the impact of the adopted rule’s policies on water quality using a “state lake” model
based on advice from Stephen Carpenter (see Carpenter et al 2001 for an example).Water quality is
measured by phosphorus concentration, which we find by combining the total volumes and the total
phosphorus contained in all Wisconsin lakes using data from DNR’s Surface Water Integrated Monitoring
System (SWIMS) database (Appendix E). The average phosphorus concentration is 31.94 micrograms per

liter.

We calculated the change in phosphorus each year due to the adopted rule resulting from two
scenarios: first, when a property owner performs mitigation, and second, when a new house is built that
must comply with the adopted rule. The mitigation scenario involves limiting phosphorus runoff by
restoring the vegetative buffer zone or planting rain gardens. The adopted rule scenario represents the
condition when a developer who wants to build a new house is required to limit the impervious surface to
15 percent of the lot size and is required to maintain a vegetative buffer zone. We employed a water
quality model designed by Paul McGinley (2008) to predict changes in phosphorus resulting from both
these scenarios (Appendix C). The number of adopted rule scenarios occurring each year was determined
based on housing growth data from U.S. Census Bureau and an estimate of shoreland properties based on
number of Jakes in the county (Appendix A). The number of mitigation scenarios was based on a survey of
Wisconsin county code administrators asking how many mitigation projects took place in counties with an

existing mitigation ordinance (Appendix D). We found a total change of 658 pounds of phosphorus per
8



year due to these two scenarios. We converted this into a change in Secchi depth using standard TSI

equations (example in Appendix E).

We were then able to value this improvement in water by making use of studies that estimate
“shadow prices” for these activities. Shadow prices are a method of valuing items or activities that do not
have observable prices; they represent people’s willingness to pay for activities that are not bought and
sold on markets. Shadow prices can be estimated using a variety of methods. We used a 2001 study
(Spalatro and Provencher) that measured a shadow price for water quality by comparing property values
in areas of different water clarity, holding all else equal using regression analysis. This shadow price was

applied to the improvement in water quality to quantify the environmental benefit in economic terms.

To measure the cost of mitigation, we obtained data from various county zoning officials on the
cost of mitigation projects undertaken by property owners that were designed to offset the effects of
expansions of impervious surfaces (Appendix D). The most expensive mitigation project had an estimated
cost of $9,800, while other properties could allow native vegetation to regrow in order to fulfill mitigation
at no cost. Since regulations will set a minimum standard, we felt it would be inaccurate to include the
higher estimates. Therefore, we used an upper bound of $4,900, which was the highest estimate for what
officials described as minimal projects, and a lower bound of $0, giving an average value of $2,450 for our

estimate of mitigation costs.

We restricted our analysis to counties that did not report existing impervious surface averages on
properties less than 15 percent. In these counties, we estimated an annual average of 950 expansions
would take place that would trigger mitigation (Appendix D). We assumed that each of these expansion
projects would increase impervious surface beyond 15 percent, but not beyond 30 percent. Given that
assumption, these expansion projects can still take place if the homeowner is willing to pay the cost of
mitigation estimated above. Therefore, the cost of mitigation serves as a proxy for the homeowner’s

willingness to pay to not have their property rights restricted.

Costs to counties can be divided into costs of rule implem.entation and costs of rule enforcement. Rule
implementation describes the process of drafting new legal language, negotiating county standards with
the state minimums, and explaining the adopted rule to the public through public hearings. We estimated
these one-time costs using data from a 2006 survey of counties (Wisconsin DNR, 2006). Many counties
expressed their inability to estimate the costs of implementing this particular policy: some felt it would be
more controversial and far-reaching than past policies, while others felt that implementation would be
simple and costless. The average county-estimated cost of implementation was $18,000, with a standard

deviation of $33,059. We spread the implementation cost over the first three years of the rule change




because it is likely to take some time to educate the public about the adopted rules. The statewide
average cost of implementation is $1.2 million, with a 95 percent confidence interval from $376,000 to

$2.1 million. (See Appendix F for further discussion of implementation costs).

Standardization of nonconforming structure rules was analyzed by surveying counties on their
current policies for nonconforming structures and comparing them with the new standards to determine
whether they would likely be more or less strict. We also asked for the number of permits they get
annually for each category of expansion, or if that type of expansion is illegal, how many variances they
issue. We then made the assumption that each permit issued in a category that would be made illegal
would become a variance issued in the future, adding to costs. Variances require more time and a higher
fee from the property owner than permits because they demand a more thorough review. We found that
the new regulations would be slightly stricter on average, and used the difference between variance fees
and permit fees as a measure of the new costs passed on to homeowners who wish to expand their
nonconforming structures (Appendix G). We found a net cost for this provision using this method of

analysis, but believe that unmeasured benefits actually make it a significant net benefit.

TIME SPAN AND DISCOUNT RATE USED

We chose a 10-year time horizon for the projection of our benefits. Many of our assumptions
become less logical over time, so we wanted to pick a short time period. For example, we assumed that
the amount of nonconforming structures remodeled each year would stay constant; over time, as more
remodels take place, the stock of nonconforming structures will diminish and the number of remodels will
decrease. We also used a real discount rate of 3.5 percent, as generally recommended by Boardman et al.
(2011). It is important to note that a longer time horizon and lower discount rate may vield greater net
benefits, due to the fact that implementation costs would be realized immediately while benefits
continue to be realized indefinitely. However, a previous model that used a 40-year time horizon did not

find a significantly different figure for net costs, so we believe our choice to be reasonable.

5.2 ASSESSMENT OF VARIABILITY

Due to incomplete and missing data, and uncertainties over assumptions made, we performed a
Monte Carlo sensitivity analysis on several variables. A Monte Carlo analysis is designed to provide useful
numbers and conclusions when there is a known range of uncertainty in some or all of the estimates
being considered in an analysis. it works by establishing the known range and a distribution for each

variable, and repeating a number of trials in which a random draw for each uncertain variable is taken and
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used to calculate a final value. Analyzing the results of a large number of trials, one can establish an

expected value for net benefits, as well as a plausible range for net benefits.

We varied the growth rate for lakeshore homes, the value to property owners of an increase in
Secchi depth of one meter, the cost of mitigation projects, the implementation costs of ch. NR 115, Wis.
Adm. Code, the number of mitigation buffers created, and the value of an additional day of recreation.
See Appendix J for a list of the values that were varied in our analysis and the range of values used in the
Monte Carlo simulation. We used a triangular distribution for the values we varied in the sensitivity
analysis rather than a standard normal distribution because we knew a most likely value and minimum
and maximum values, but did not know the standard deviation. See Table 2 for the results of the analysis,

and see Table 3 for a histogram of the range of results.

Table 2: Monte Carlo Results

Mean Minimum Maximum Standard deviation

Net present value of benefits  $7.4 million  -$40.0 million  $55.6 million $17.1 million

Source: Authors

Table 3: Histogram of Monte Carlo Trials

140
0
8 120
S
i
o
=
8 100
3
5
= 80 -
o
o
o
- 60 -
£
]
8
c 40 4
£
=
8 20 d
(o]
0 T T T T T T T T T T T

-75-70 -65 -60 -55 -50 -45 -40 -35-30-25-20-15-10 -5 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70

Net Present Value (Millions of Dollars)

11



Source: Authors

6. RESULTS AND DISCUSSION

Table 6 shows an overview of our results given the best estimates for each parameter and each category.
See Appendix J for an overview of the values used to obtain these estimates.

Table 6: Results

Cost/Benefit Category Value
Cost of mitigation to property owners -$21.6 million
Increased property values from phosphorus $29.9 million
reduction
County implementation costs -$1.2 million
Improved recreational opportunities from $.4 million
phosphorus reduction
Total $7.4 million

Source: Authors

6.1 QUANTIFIED BENEFITS

The monetized benefits of ch. NR 115, Wis. Adm. Code addressed in our analysis mainly come
from the improvements in water clarity. The benefits of improved water clarity are realized by shoreland

property owners and water-based recreationists.

6.1.1 REDUCED PHOSPHOROUS RUNOFF AND ITS IMPACT ON RECREATION

It is often noted that recreation is one of the most important reasons for conserving and
improving water quality. In fact, studies have estimated that 60 percent of the benefits of water quality
improvement are in benefits to recreation (Rodgers et al., 1990). Chapter NR 115, Wis. Adm. Code is
predicted to decrease the amount of phosphorus entering surface waters, which would lead to clearer
water (water with greater Secchi depths). There are multiple recreational activities that likely benefit from
water qual.ity improvements; however, the typically analyzed activities are swimming, fishing, and boating.

For our analysis, we measured the benefits for swimming and fishing to Wisconsin residents.
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To calculate the benefits to recreationists, we used parameters from logit and negative binomial
models reported in published research to calculate the changes in participation rates and number of
recreational trips for swimming and fishing due to improvements in water clarity (see Appendix H). From
the models we calculated the increased probability of going fishing, or the percentage of Wisconsinites
who fish, from which we could then calculate the increased number of people who would fish if the water
were more enjoyable to be on. We also calculated the increased frequency in recreational trips for fishing
and swimming those Wisconsinites would take if water clarity improved. These increases were then
multiplied by shadow prices for the consumer surplus values for a recreational day per person. We

calculated a benefit with a net present value of $399,598 to Wisconsin recreationists.

6.1.2 REDUCED PHOSPHOROUS RUNOFF AND ITS IMPACT ON PROPERTY VALUES

Shoreland property owners enjoy many benefits from higher water quality, including improved
fishing and wildlife viewing, opportunities to recreate in clear water, and increased enjoyment of natural
beauty. The value of these benefits should be capitalized into the price of the property in a well-
functioning real estate market. Therefore, we can look at the difference in property values for homes

next to high-quality lakes and low-quality lakes to estimate the value of water quality to homeowners.

We found shadow prices from a number of different studies that estimated the effects of
increased Secchi depth on property values. These studies used hedonic pricing models to examine the
change in property values occurring over time. Provencher and Spalatro (2001) and Papenfus and
Provencher (2006) studied lakes in Vilas County, WI and found a change of $7,894 to $17,892 in property
value for an increase in Secchi depth of one meter. We felt that Vilas County properties were generally
representative of shoreland properties in Wisconsin. Because of this, we did not attempt to find the
prices of property in Vilas County to calculate an elasticity of price with respect to water quality change.
Properties less valuable than those in Vilas County would probably experience less of a change in value
than our model predicts. Additionally, we had to assume that Vilas County lakes were comparable to the

average Wisconsin lake. The study found an average Secchi depth of 3.3 meters in Vilas County, much
greater than our “state lake” average of 1.4 meters. It is likely that lakes with lower Secchi depth would
experience greater benefits from a 1-meter improvement, so our values are likely an underestimate in
this regard. To check the accuracy of these values, we also reviewed studies from other areas and found
that their shadow prices for Secchi depth were generally consistent with this estimate (Michael et al,,
1996; Boyle et al., 1999; Maine, 2001; Krysel et al., 2003; Eiswerth et al., 2005). Results from those studies
ranged from a low of $3,059 to $16,766 per meter Secchi depth. We used the full range of estimates,

from $3,059 to $17,892, as values in our Monte Carlo analysis.
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The benefits of water quality are not only reflected in the prices of homes affected by this law,
but by all lakefront properties in the state, including those in incorporated areas. Additionally, the
benefits should be capitalized into the prices of undeveloped lots and provide value to their owners.
Therefore, we must multiply the value above by the estimated number of total lakefront properties. This
number was calculated by dividing total length of Wisconsin shoreline by average lot length. According to
data provided by Wisconsin Lakes (2011), total length of Wisconsin shoreline is equal to 154,730,710 feet.
We use 179.278 feet, which is the average lot length of Vilas County’s lakeshore parcels (Spalatro and
Provencher 2001), as the number of average lake lot length. After the division, we get 863,077 as our

number of available lake lots.

[n our analysis, we multiplied the Secchi depth increase per year estimated by our model (see
Appendix C) by the shadow price range of $3,059 to $17,892 and by the total available lake lots to

calculate the total benefits to property owners, which had a present value of $29.9 million.

6.2 UNQUANTIFIED BENEFITS

6.2.1 Improved woody debris

There is a general consensus among conservationists and ecologists that there are substantial
benefits for improving the woody debris via ecological buffers along lake and riverfronts, specifically in
improved habitat for game fish species. However, there is also a consensus among these groups that
sufficient data and robust models to calculate these benefits are lacking or altogether non-existent
(Peterson et al., 2003; Westphal, 2003). Attempts to quantify and monetize these benefits in terms of real
costs and dollar values have proven difficult because of the lack of reliable and sufficient data, which is

why they have been excluded from the analysis {Appendix 1).

6.2.2 Improved beauty via buffer

The aesthetic beauty of a given parcel of land or property is a characteristic that contributes to
the overall value of a property. One perceived benefit of the adopted rule is that it requires that all
properties must have a 35-foot natural buffer between the shoreline and any landowner use of the
property. Buffers are necessary for the health and ecology of the surrounding ecosystems because they
are effective in removing sediment and pollutants from runoff, while improving water quality in areas
near farms and downstream (Lovell & Sullivan, 2005). Also, they reduce trenching and flooding, mitigate
livestock odor, increase recreational opportunities on public [and, and increase tourism (although, for the
purposes of our study, almost all of the benefits from tourism are confined to within 30 miles of the
source i.e. lake, see Appendix I). Further, there is a movement among conservationists and policy-makers

alike to treat ecosystems as capital assets (Turner & Daly, 2008). The most reliable method to quantify the
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benefits gained from the improved beauty and aesthetics from buffers is through soliciting people’s
willingness to pay for beauty via contingent valuation studies and independent observer analysis (Daniel
& Bolster, 1976; Turner & Daly, 2008). However, the main limitation of this method is that results vary not
only by who is surveyed (urban residents or rural residents), but also the geographical location where the
survey is conducted. Given the time and resources available to us we were unable to create or obtain an
adequate contingent valuation survey measuring people’s willingness to pay for beauty. As a result, we

were not able to obtain a reliable shadow price for our calculation of net benefits.

6.2.3 Improved wildlife habitat via buffer

Another perceived benefit from creating mandatory vegetative buffers is the improved habitats
of wildlife as a result of preserving the existing environmental integrity on waterfront properties. Studies
show that wider widths of riparian buffers are consistent with greater abundances of native birds in these
habitats (Hagar, 1999). This logic can be extended to lakes as well. However, the monetary impact of
improved bird habitat is minimal in terms of its overall benefits. The only method that could be employed
to quantify these benefits would be through the solicitations of willingness to pay via contingent valuation
surveys of bird-watchers and ornithologists. The research we found indicated that other wildlife, like
loons, small mammals, and amphibians, would need a much larger buffer zone for habitat. The 35-foot

buffer mandated by the rule appears not to provide enough habitat for these species.

6.2.4 Increased tourism due to improved water quality

Just as with the other ecological and environmental benefits that can be gained from the adopted rule;
there are also economic benefits, primarily increased tourism. However, the studies we have found seem
to show that the majority of the economic benefits from increased tourism come from the immediate
surrounding area, with very little spill over into other counties, let alone states (Appendix 1). Counting this

as a benefit in our analysis would result in inappropriate double-counting of benefits.

6.3 QUANTIFIED COSTS

The quantifiable costs of the adopted rule are seen in three categories: the impact on property

rights, the implementation costs of the adopted rules, and the change to the process of issuing variances

by counties.

6.3.1 COoST OF MITIGATION

The most significant cost of ch. NR 115, Wis. Adm. Code as adopted would be borne by lakeshore
property owners in the form of lost property rights. The adopted rules place restrictions on property
owners’ ability to develop their property as they would like by placing a cap on impervious surfaces at 15
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percent of the property. However, impervious surfaces can be increased up to a 30 percent cap if

property owners perform mitigation projects. This flexibility was the key to our analysis of the cost of

property rights restrictions.

We obtained data from various county zoning officials on the cost of mitigation projects
undertaken by property owners that were designed to offset the effects of expansions of impervious
surfaces (Appendix D). The most expensive mitigation project had an estimated cost of $9,800, while
other properties could allow native vegetation to regrow in order to fulfill mitigation at no cost. Since
regulations will set a minimum standard, we felt it would be inaccurate to include the higher estimates.
Therefore, we used an upper bound of $4,900, which was the highest estimate for what officials described
as minimal projects, and a lower bound of $0, giving an average value of $2,450 for our estimate of

mitigation costs.

We restricted our analysis to counties that did not report existing impervious surface averages on
properties less than 15 percent. In these counties, we estimated an annual average of 950 expansions
would take place that would trigger mitigation (Appendix D). We assumed that each of these expansion
projects would increase impervious surface beyond 15 percent, but not beyond 30 percent. Given that
assumption, these expansion projects can still take place if the homeowner is willing to pay the cost of
mitigation estimated above. Therefore, the cost of mitigation serves as a proxy for the homeowner’s

willingness to pay to not have their property rights restricted.

This measure is likely an overestimate, because we assume that all property owners are willing to
pay the cost. Property owners who choose not to expand in the face of this mitigation requirement are
implicitly valuing their expansion at less than expansion cost plus mitigation cost. However, the price of

most housing expansions is high enough that we believe our assumptions are reasonable.

An example may help illustrate this point. If adding a new deck onto the house would cost
$15,000 and the homeowner values having that new deck at $16,000, the homeowner will build the deck
and gain a net hedonic benefit valued at $1,000. But if that homeowner must pay an additional $2,000 to
perform mitigation in order to build that deck, they will not undertake the project and they will lose out
on this $1,000 benefit. In this case, the hedonic cost to the homeowner is $1,000, but our model would

have valued it at $2,000.

We can see that if the homeowner places a hedonic value on the project of $17,000 or greater,
they would want to undertake the project because they would gain a net benefit. For example, if the
homeowner would be willing to pay up to $30,000 to have the deck, they would build the deck and pay

$15,000 + $2,000 = $17,000 to do so, gaining a net benefit of $13,000. But under the previous rule, they
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would have only had to pay $15,000 and they would have gained a net benefit of $15,000, which is $2,000

more. In this case, our model would give the correct value.

The net cost is calculated by multiplying our cost of mitigation by the number of expansions
triggering mitigation per year in these counties. The average parameters, using a mitigation cost of
$2,450, give a net present cost of $21.7 million. However, this answer is very sensitive to the value of
mitigation cost. Using a range of values between $0 and $9,800 with a mean of $4,900, as we did in the

Monte Carlo analysis, produced a net present cost of $43.4 million.

6.3.2 COUNTY IMPLEMENTATION COSTS

Costs to counties can be divided into costs of rule implementation and costs of rule enforcement.
Rule implementation describes the process of drafting new legal language, negotiating county standards
with the state minimums, and explaining the adopted rule to the public through public hearings. These
are one-time costs and were estimated by counties in a 2006 survey (Wisconsin DNR, 2006). The average
county-estimated cost of implementation was $18,000, giving a statewide estimated cost of
implementation of $1.25 million. (See Appendix F for further discussion of implementation costs). We
spread the implementation cost over the first three years of the rule change because it is likely to take

some time to educate the public about the adopted rules.

Measurement of the initial costs of implementation was based on a 2006 survey of counties (Wisconsin
DNR, 2006). The survey asked for the average cost to counties of adopting a model ordinance, conducting
public hearings, resolving conflicts and other expenses related to new ordinances. Twenty-seven out of 70
affected counties responded to the survey, a response rate of 38 percent. To estimate the initial
implementation cost, we added together the costs mentioned above. The average cost was $17,841, with
a standard deviation of $33,059. Based on that average, the total costs to all counties to implement the

rule would be approximately $1.2 million over three years.

The high variation in the sample makes it difficult to draw a firm conclusion on these costs. Many
counties felt like they could not give an accurate estimate of implementation costs because the policy in
question was significantly more far-reaching and controversial than the average ordinance change.
Consequently, some counties guessed that ordinance change would require a Jot of time and public
outreach, and others guessed that it would be simple. Northern counties with many shoreland properties
also gave much higher estimates, which is logical because more people would be affected. Because of

these issues, a 95 percent confidence interval for the range of costs is $376,004 to $2,121,792.
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6.4 UNQUANTIFIED COSTS

6.4.1 PROPERTY RIGHTS RESTRICTIONS

Using the method stated above, we were able to quantify the direct cost of property rights
restrictions to homeowners who were restricted by them. However, these restrictions can.theoretically
impose costs on all shoreland property owners. A piece of property that has restrictions placed on it may
be considered less valuable than an identical piece of property without restrictions. Even if the current
owner has no desire to expand in a way that would be restricted, a future owner might. Therefore, we

would expect a lower market value for the restricted property.

Amenity and scarcity effects may also be generated by the regulation, both of which would
increase the value of the property; these are discussed further in Appendix H. [n brief, amenity value is
created if the regulation increases the quality of the property, while scarcity value is created if the
regulation limits the supply of similar properties. We attempted to measure the amenity effect earlier,
through the shadow price of property values in response to water quality changes (Section 6.1.2).
However, limiting development creates its own effect that should lower values, even if the amenity and

scarcity effects combine to increase the net value.

A time-series analysis of housing values would be necessary to gather this type of information. It
would allow for an improved determination of both the property rights restriction cost and the water
quality benefits of the adopted rule. In this study, sales price data could be gathered for the ten years
prior to the implementation on ch. NR 115, Wis. Adm. Code, and then collected for the 3 to 5 years after

the implementation of the ru'le, to see if there is any causal effect.

A similar study can be seen in Provencher and Spalatro (2001), which primarily examined the
effects of increased minimum frontage requirements on property values in Vilas County. They isolated
and measured negative development effects caused by restricting the ability to develop property, in
addition to positive amenity effects caused by preserving environmental benefits. Their analysis found no
statistically significant development effect resulting from restrictions. However, the specifics of their
regulation were quite different than the changes we analyze: it involved increases in minimum frontage
requirements that would prevent developers from dividing lots to increase the total property value.

Therefore, we decided their measured effect could not be applied to our analysis.

The significance and magnitude of this cost depends on the specific nature of the restrictions and
can only accurately be measured after the rule has been implemented for a number of years. It is difficult

to quantify this cost before the rule has been implemented, but previous studies such as Provencher and
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Spalatro (2001) have not found significant costs. Additional studies would be needed to accurately

measure this cost.

6.4.2 ENFORCEMENT

While most counties reported no need for higher enforcement, some counties were concerned
that the adopted rule would be difficult to enforce without increased staff. Reported enforcement costs
also varied widely, from $40,000 to $500,000 per year. In total, the annual costs of counties that reported

a need for increased enforcement was $1,056,000.

It is difficult to make an accurate estimate of enforcement costs. The policy does not require
increased enforcement beyond what already exists. [t requires counties to add the new criteria into their
codes and apply them to cases that come up; counties are not required to increase inspections in order to
raise compliance with the adopted rule. Indeed, if counties are constrained by resources, we would
expect them not to increase enforcement and increased enforcement costs would be $0. However, we
might also imagine counties wanting to comply with the adopted rule would lobby for money to increase
compliance. In this scenario, we assume that the counties who reported enforcement costs on the survey
are those who would actually increase enforcement, and that the survey results are representative of the
population of counties. [f we extrapolate the average reported enforcement costs to all counties, using

zero for counties in the sample that did not report a cost, the enforcement total would be $2,737,778 per

year.

Another wrinkle to this story is that the level of enforcement affects the benefits gained from the
policy. Under the status quo, we can assume a given level of disobedience (measuring this level was not
attempted). This disobedience decreases the effectiveness of shoreland regulations, meaning that the
costs under the old rule are greater than we have estimated. We assume that no actions are taken to
decrease the level of disobedience under the new policy, and we assume that the effectiveness of
shoreland regulations is then decreased by the same amount as it was under the status quo. If

enforcement stays the same, then the effect is canceled out.

As we predicted positive benefits from the adopted rule, greater enforcement would increase
this benefit by some amount. Without knowing how enforcement would increase, we cannot predict the

amount of this benefit increase.

6.5 OTHER EFFECTS

6.5.1 STANDARDIZED TREATMENT OF NONCONFORMING STRUCTURES
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The adopted rule makes a number of changes to the treatment of legal nonconforming
structures - structures that are within the minimum legal distance from the lake, but were legally placed
at the time of construction. Prior policy allowed counties the freedom to set their own rules for
nonconforming structures to a great degree, creating a great deal of variation. The adopted rule
standardizes this. We surveyed counties on their current policies for nonconforming structures and
compared them with the new standards to determine whether they would likely be more or less strict.
We found that the new regulations would be slightly stricter on average, and used the difference between
variance fees and permit fees as a measure of the new costs passed on to homeowners who wish to

expand their nonconforming structures (Appendix G). The net cost was measured at $26,000.

Despite this finding of net cost, we believe that standardizing treatment will provide an overall
benefit. The Wisconsin Builders Association stated that standardizing the regulations will increase the
number of homeowners who undertake building repair (Jerry Deschanes, personal communication 2011).
The Wisconsin Realtors Association pointed out other provisions that standardize planned unit
developments and substandard lots which they believe will improve housing development (Tom Larson,
personal communication 2011). Creating a climate of greater regulatory consistency throughout the state
should also be beneficial to these businesses. We project that standardizing the treatment of

nonconforming structures will produce positive net benefits.

6.6 IMPACTS AND DISTRIBUTION

The vast majority of this rule’s costs fall on the subset of shoreland property owners who have

removed their vegetative buffer and wish to expand. The benefits, by contrast, are felt by a larger group.

| Our major quantified benefit, increased property values, is experienced by all shoreland property owners
including those who bear no costs from the rule. They benefit by limiting the expansion of others that

would otherwise pollute their lake. The unquantifiable benefit of natural scenic beauty, probably the

most important benefit, is experienced by both property owners and visitors, including recreationists and

tourists.

Counties are predicted to bear a small amount of the total costs. These costs are in the first few
years of implementation. The cost of increased variances is passed on to homeowners who wish to
expand through permit and variance fees, assuming counties charge fees equal to the cost of providing
the service. We also believe enforcement costs will end up being low, because additional enforcement is

not part of the rule; however, some counties believe that enforcement costs will be very significant.

6.7 UNCERTAINTY AND SENSITIVITY ANALYSIS
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The total impact measured was driven almost completely by the benefit of water clarity and the
cost of restrictions to property owners. The other measured costs and benefits were insignificant in
comparison. The specification of key parameters involved in the calculation of those two categories can
change the result significantly. The cost of mitigation to property owners, which functioned as a proxy for
the cost of restrictions, can range widely based on the specific policies of the county and characteristics of
an individual property. In our Monte Carlo analysis, we assigned a large range of $0 to $4,900 to this cost.
Our analysis may overstate the cost because the rule only requires the minimum; it is more likely that the
costs will be near $0 than that they will be near $4,900. An increase of only $1 in the average cost of
mitigation increased the total net cost of restrictions by $8,848. The shadow price of water quality, as
determined by the studies mentioned in Section 5.1, was also highly variable, with a range of $3,059 to
$17,892. An increase of $1 in the shadow price of water quality increased the total net benefit to
property owners by $2,851. Because our results are highly sensitive to the values of these two

parameters, an inaccurate assessment of their value will change our results significantly.

The number of mitigation scenarios taking place because of the rule is likely underestimated in
our analysis. We have measured this before in terms of buffers created when mitigation takes place and
in terms of buffers that would be kept when new houses are built. However, we know from Bernthal
(1997) that the previous standard for vegetative buffers had many loopholes that allowed virtual clear-
cutting of the area. Because of the new, stricter standard, people who have a buffer on their property
would have to preserve that buffer, rather than mowing it down. To measure this effect we would require
an estimate of the number of properties with buffers, and an estimate of the percentage of homeowners
who want to cut down their buffer. We were unable to find a source for this information, but we expect
that more buffers are preserved this way than are created through mitigation. Additionally, property
owners do not have to pay a cost in this scenario. We can say, therefore, that the true impact of the rule
in terms of phosphorus reduction, and therefore in terms of property value increase and recreation

increase, is greater than we measured.

We also feel that our measured recreation benefits are smaller than the true benefits provided.
Previous studies have estimated that 60 percent of the benefits of water quality improvement are in
benefits to recreation {(Rodgers et al., 1990), yet our recreation benefits comprised only 1 percent. A
study measuring willingness to pay for water clarity would provide a more accurate measure of our
recreation benefits. We currently measure benefits using shadow prices and equations from a Finnish
study, which may be inaccurate when extrapolated to Wisconsin. Such a study would have to be
conducted statewide and have an inclusive sample that is representative of the population in terms of

socio-economic and demographic characteristics. These studies would allow for a more accurate and
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quantifiable means of determining the benefits of ch. NR 115, Wis. Adm. Code. Willingness to pay for
increased scenic and aesthetic beauty resulting from increased vegetative buffers or other land-use

regulations may provide a huge unmeasured benefit to tourists and recreationists.

6.8 REASONABLENESS OF METHODS

We were unable to provide any estimate of many benefits of this policy. While we estimated the
response of anglers to changes in water quality, the effects on fish are even more important and we were
unable to estimate these. Lakes with higher water quality and with coarse woody debris support valuable
game fish like muskellunge, northern pike, bass, and walleye. More game fish habitat would provide more
attraction for anglers and probably produce a much more significant benefit. Habitat for other species,
including birds, frogs, and mammals, would also be provided by the riparian buffer zones, but we were
unable to find an explicit benefit of having these species. Appendix | contains more information on these

exciuded benefits.

An area of future study would be to look at how the sale prices of the shoreland properties
respond to the adopted rule. There are arguments that land-use regulations increase property values,
which could potentially increase the measured net benefits of a rule like ch. NR 115, Wis. Adm. Code. A
time-series analysis would be particularly useful because it would allow for a determination of the effect
of the adopted rule, if it exists. For example, sales price data could be gathered for the ten years prior to
the implementation on ch. NR 115, Wis. Adm. Code, and then collected for the 3 to 5 years after the
implementation of the rule, to see if there is any causal effect. Similar studies demonstrated that the sales
prices of shoreland properties increased by 46 to 62 percent after the implementation of similar land-use

regulations {Jaeger, 2006).

Contingent valuation studies would also be beneficial in determining many of our unknown
benefits. Willingness to pay for increased scenic and aesthetic beauty resulting from increased vegetative
buffers or other land-use regulations may provide a huge unmeasured benefit to tourists and
recreationists. A study measurfng willingness to pay for water clarity would provide a more accurate
measure of our recreation benefits. We currently measure benefits using a Finnish study, which may be
inaccurate when extrapolated to Wisconsin. Such a study would have to be conducted statewide and have
an inclusive sample that is representative of the population in terms of socio-economic and demographic
characteristics. These studies would allow for a more accurate and quantifiable means of determining the

benefits of ch. NR 115, Wis. Adm. Code.

Finally, it is important to remember that our study measures the marginal change between the

previous version of ch. NR 115, Wis. Adm. Code and the new version. The existing shoreland zoning
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regulations provide untold benefits in terms of phosphorus reduction, wildlife habitat, and natural scenic
beauty. An additional study would have to be done to measure the effects of this rule against a policy of

no regulations. Our literature review (Appendix H) strongly suggests that significant net benefits would be

found if this comparison was made.
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APPENDICES

APPENDIX A: HOUSING STOCK AND HOUSING GROWTH RATES

[dentifying the number of shoreland homes per county was a challenge because survey data tallied the
number of shoreland lots rather than homes (Wisconsin DNR, 2011a). Research suggests that shoreland
homes are especially likely to be second homes, and the number of second homes has been growing
faster than housing overall since at least 1990. We found a correlation of 0.68 between the number of
lakes per county and our estimate of the number of second homes per county. For our analysis, we have
therefore used the number of second homes per county as a rough estimate of the number of affected
homes per county. We use our estimate for the number of shoreland homes per county to help estimate

the number of expansions and associated costs now and as the housing stock grows, as well as in our

mode! of phosphorus runoff.

We assumed that the number of shorefront homes corresponds to the number of second homes in each
county. This assumption was based on the high correlation coefficient between the number of lakes per
county with the number of second homes per county. Specifically, we found a Pearson’s correlation
coefficient of 0.68.

The variables that could predict shoreland house expansion included county population, second
homés, and the number of lakes; all were tested for their significance. We ran linear regression using
these variables separately and also in combination for the counties that had survey information. We used
statistical software “R” for this purpose. We found that only the number of lakes had a significant
influence on shoreland house expansions, with a correlation coefficient of (R2 =0.23, R=0.52) at a P value
of 0.027. The result showed that the number of lakes per county has a positive relationship with house

expansion near shore land.

The number of expansions in counties with no survey data is estimated as follows:

House Expansion county = 52 + 0.356 * Lake Number county;
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Regression Output (Estimated using R software)
Regression = Im (HouseExpansion~LakesNo)
summary (Regression)

Call:

Im(formula = HouseExpansion ~ LakesNo)

Residuals:
Min 1Q Median 3Q Max
-144.49 -49.80-23.66 47.60 143.90

Coefficients:

Estimate Std. Error tvalue Pr(>|t])
(Intercept) 52.0001 30.0251 1.732 0.1025
LakesNo 0.3560 0.1468 2.424 0.0276*
Signif. Codes: 0 “***’ 0.001 **' 0.01 ** 0.05°"0.1°"1
Residual standard error: 82.88 on 16 degrees of freedom
Multiple R-squared: 0.2686, Adjusted R-squared: 0.2229
F-statistic: 5.877 on 1 and 16 DF, p-value: 0.02755

Source: Authors

To estimate the number of shoreland homes per county now and in the future, we also require realistic
growth rates for housing. We evaluate growth in second homes for two reasons. First, a number of
studies suggest that consumers prefer waterfront property for second homes (Weagraff, 2004). Second,
the number of second homes is growing faster than overall housing, both nationally and in the Midwest
(Di et al., 2001; U.S. Census Bureau, 2010a). Ultimately, we decided to assume that shorefront homes are
second homes because of the correlation above. We use our estimate for the number of shoreland homes
per county to help estimate the number of expansions and associated costs now and as the housing stock

grows, and in our model for phosphorus runoff reductions.

To be as current as possible, our baseline data for the number of total housing units per county
comes from the 2005-2009 American Community Survey 5-Year Estimates (U.S. Census Bureau, 2010b).
Because this survey does not provide second home data, we use data from the 2000 Decennial Census to

estimate the proportion of housing in each county used for seasonal, recreational, or occasional use (U.S.
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Census Bureau, 2007). Finally, our rates of growth in various types of housing are projected from historical
housing data from the Census Bureau’s Current Population and Housing Vacancy surveys for the
Midwestern region. We begin with data from 1990 because mobile homes were counted differently
before then. The data are also imperfect because the Census Bureau has used different methods for

revising its housing data since 2003 (U.S. Census Bureau, 2010a).

Growth in the Midwest for seasonal or “usual residence elsewhere” housing since 1990 was
about 1 percent per year, extending up to 3 percent for occasional use housing. Housing designated for
these uses is likely to consist of second homes. Unfortunately, the seasonal category also included units
held for migratory labor (Di et al., 2001). A weighted average of these three designations of housing

growth rates produces a growth rate of 1.4 percent.

Second homes, especially vacation homes, are luxury expenditures most often purchased by
heads of households in prime earning years prior to retirement (Di et al., 2001). Second home demand
will remain heavily dependent on changes in incomes, the stock market, the cost of housing, and
consumer preferences (Berson et al., 2003). Therefore, we have chosen to conduct our analysis using 1.4
percent as a growth rate for housing, with a range of 0.4 to 2.4 percent for our Monte Carlo analysis. We
assumed that growth would continue at this rate over our analysis period; this may be a poor assumption,
as surveys of county zoning administrators revealed that most developable shoreland property has
already been developed. However, limiting our analysis to 10 years makes this a more accurate
assumption. We base these rates in the rates of growth calculated for various types of housing in the

Midwest, as described above.

APPENDIX B: COMPARISON TABLE OF STATE SHORELAND ZONING ORDINANCES

Wisconsin Minnesota Michigan Maine

Scope All lakes and rivers in All lakes and rivers, Wild and scenic All lakes, rivers,
unincorporated areas classified by size and rivers; mandates wetlands, and coasts
existing local ordinances but
development provides few
standards

First enacted 1969 1970, amend 1989 1994 1990
Land affected 1,000 ft from lake, 300 1,000 ft from lake, 400 ft or less from 250 ft from lake,

ft from river 300 ft from river river river, wetland,

coast; 75 ft from
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Lot size

Lot width

Setbacks

Buffer strip

Access corridor

Impervious
surface

Height

Nonconforming
structures

Variances

10,000 sewered,
20,000 unsewered

65 sewered, 100
unsewered

75

35 ft

<30% of buffer or 200

ft

15% or up to 30% with

mitigation

<35 ft within 75 ft of
OHWM

Unlimited
maintenance,

expansion if >35ft from

OHWM and not
discontinued for 12+

mo., relocation if >35ft

from OHWM and not
discontinued for
12+mo. and no other
location outside
setback is available

Allowed when not
contrary to public
interest and with
finding of undue
hardship

NE: 40,000 s /
80,000 us

RD: 20,000 /
80,000 us

GD: 15,0005 /
20,000 us

NE: 1255 /200 us
RD:75s /150 us
GD:75s /100 us

50s/75us

25s/37.5us

No rules (but added
in alternative)

25%

25 ft limit in
residential only, 10
ft for accessory
structures

Upgrading required
for sewer systems;
nonconforming
structures regulated
by local code

Local code allowed
to vary if already
developed or other
circumstances

Restrictions allowed
in local code

Restrictions allowed
in local code

Restrictions allowed
in local code

100 ft or less

Included in buffer
strip authority

Not mentioned

Not mentioned

“Completion,
restoration,
reconstruction,
extension, or
substitution of
nonconforming
uses” is allowed
“upon reasonable
terms”

Applied for and
granted pursuant to
section 4 of the
uniform
condemnation
procedures act,
1980 PA 87, MCL
213.54

stream

30,000 tidal areas,
40,000 non-tidal
areas

150 tidal, 200 non-
tidal

75

75 ft

250 ft

20%

35ft

Expansion limited to
1000 total sgft and
20 ft height within
75 ft of OHWM;
1500 total sgft and
25 ft height within
100 ft of OHWM; no
expansion within 25
ft of OHWM

Only for exemption
from dimensional
requirements and
with finding of
undue hardship

References

NR 115

6120.2500

Act 451 part 305 of
1994

38 M.R.S.A. sections
435-449
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Appendix C: Calculation of Phosphorus Runoff Change

In this study, we examined three different scenarios: a) a baseline scenario which corresponds to current
conditions, b) a mitigation scenario, a scenario under the adopted rule that requires homeowner who
wants to expand to mitigate phosphorus runoff by restoring a vegetative buffer from 0 to 35 feet from the
shoreline and ¢) a new house scenario, a scenario in which a new built house must have a vegetative

buffer and have less than 15 percent impervious surfaces.

To calculate the amount of phosphorus runoff per year from shoreland property (the lots} in a
county under the three above scenarios, we used the demo version of the water quality model developed

by Paul McGinley (2008). Due to lack of data needed by the model, we made the following assumptions.

a. Lot size — 20,000 square feet. We assumed that every affected house has only one lot and that
the lots are 20,000 square feet in size. This is the statewide minimum size of the lot in the state of
Wisconsin. We examined the sensitivity of the water quality model in the phosphorus runoff by varying
the size of the lots from 10,000 to 100,000 square feet and we found only an 8% percent change; thus

concluding it to be insensitive.

b. Slope — 2 percent (default value). We estimated that the slope of the lands in the state of
Wisconsin is in the range of 0 to 7.5. This estimation was based on analysis of 30 m resolution Digital
Elevation Model for the state (Wisconsin DNR, 1998). Approximately 80 percent of the lands were in the
range of 0 to 2 percent. Thus, we assumed the slope to be around 2 percent and it remains constant for

all the counties in the state.

¢. Number of impervious areas —1. We assumed that the number of impervious areas on a single
lot is just one. More than one impervious area per lot would mean multiple buildings on the same lot.

We thought that having only one house and no secondary structures on the average lot was a reasonable

assumption.

d. Distance to the water — 75 feet. This is the minimum required distance of a primary structure

from the high water mark, although some counties have a higher minimum.

e. Ground cover. This parameter differed based on the scenario. In the baseline scenario, we
assumed 70% short grass and 30% gravel roads and walkways, representing a mowed lawn with a path to
the water. In the mitigation and new house scenarios, we assumed 70% shrubs and 30% gravel roads and

walkways, representing a vegetative buffer with the allowed amount of cleared area.
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Apart from these parameters, the model requires the soil texture for each of the lots associated
with shorefront properties. We assumed it to be the soil types that are predominantly found in each
county. The soil type that is dominant in percentage is used as the representative soil for each county in
Wisconsin. In ArcGIS software, we used the Majority option of the Zonal Statistic function to estimate the

predominant soil type in the county, using county boundary and soil type GIS files.

The water quality model we used in this study was capable of predicting phosphorus runoff only
for three soil categories — sandy, silty and clayey. The STATSGO soil database has more soil categories, so
we generalized the soil categories (Table C1) based on a soil texture pyramid (Figure C1; Brady and Weil,
2008). The soil texture pyramid describes the éharacteristics of soil textures in terms of their clay, silt and

sand percentage.

TABLE C1 GENERALIZED SOIL TEXTURE

GIS Derived Data Generalization

1 Sand Sandy

2 Clay Loam Silty
3 Coarse Sand Sandy

4 Sandy Loam Silty
v % 5 Loamy Sand Sandy

60 "? 30 20 6  Loam Silty

Sand (percent) 7 Fine Sandy Loam Silty
8 Fine Sand Sandy

FIGURE C1 SOIL TEXTURE PYRAMID

9 Loamy Coarse Sand Sandy

10 Silt Loam Silty

11 Silty Silty
12 Clay Clayey

Source: Brady and Weil, 2008 Source: Authors

Impervious area is estimated based on lot size and the percent impervious area. The output from
the model is pounds of phosphorus runoff per year. We assumed that the yearly growth of housing is in
the range of 0.4 percent to 2.4 percent, based on a weighted average growth rate of 1.4 percent for
second homes (see Appendix A). We used second homes as a proxy for shoreland properties as we could
not directly measure the number of shoreland properties. The correlation of 0.68 between the number of

lakes and second homes provides support for our assumption (see Appendix A). Based on the number of
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new houses per year, we estimated total phosphorus that could be mitigated under the new house

scenario mentioned above.

The McGinley runoff model provided us with estimates of changes in phosphorus runoff under the three
scenarios mentioned above for each county. We found a statewide average for phosphorus mitigated
under each scenario by weighting each county’s average by the number of shoreland properties in that
county. We took the average phosphorus mitigated under the mitigation scenario and multiplied it by the
number of buffers created per year (Appendix D) to find the total phosphorus mitigated by that aspect of
the rule. We added to that the average phosphorus mitigated under the new house scenario multiplied
by the number of new houses per year (Appendix A). This gave us the total pounds of phosphorus
mitigated by the rule. This number was then compared to the existing phosphorus in lakes (Appendix E)
to find the change per year, and then converted to change in Secchi depth. The final change that we

calculated was .0004 meters Secchi depth improvement per year.

APPENDIX D: CALCULATION OF COSTS TO PROPERTY OWNERS

We discussed mitigation project costs with several county zoning officials, who gave us estimates of the

costs of mitigation projects. Those estimates were:
« Patrick Goggin, Vilas County: $35-$45/linear foot to $75-$100/linear foot
 Pamela Toshner, Wisconsin Department of Natural Resources: $1-$4/square foot
« Brian Standing, Dane County: $8,083 for a sample project
« Mike Meyer, Wisconsin Department of Natural Resources: $30-50/linear foot

All of these sources also noted that in many circumstances, the homeowner can fulfill mitigation
requirements simply by allowing native vegetation to regrow, which has no cost. We wanted to account
for the fact that many expansions would not require mitigation. Expansions that do not exceed the 15
percent limit would not require mitigation, nor would vertical expansions. Housing expansions/ buffers
created per year were estimated based on the number of mitigation permits applied for in counties that
already have mitigation standards. Sixteen counties currently have mitigation standards, and their
average number of permits per year was 17.6. We then averaged the total number of permits per year for
those counties aﬁd found that 8 percent of the permits issued in those counties were for mitigation. We
applied this percentage to the total number of expansions occurring per year in counties with higher than
15 percent impervious surface limits and which did not already have a mitigation standard (6,784

expansions per year), to get 542 buffers created per year because of the rule. This was used as the
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minimum value and 1,356 (20 percent of permits being for mitigation) was used as the maximum value,

the assumption being that the increased strictness of mitigation standards would make mitigation a larger

share of total permits.

We assumed that the average buffer would be 35 feet deep (the legally defined buffer zone is 35
feet from the water), and 70 feet long (taking the legal minimum shoreland frontage of 100 feet and
allowing the required 30 percent access corridor). Some counties require greater than 100 feet of
shoreland frontage, and some large properties have much more than.100 feet of frontage. But some
subdivided properties also have less than 100 feet of frontage, so we thought it was a reasonable
estimate. Our Monte Carlo analysis used a value of $2,450 for mitigation, the average of the range of
estimates described as “low-end” by our sources (SO to $4,900). This \;alue is reasonable because legal

requirements to meet mitigation are likely to be on the low end of costs.

APPENDIX E: CURRENT PHOSPHORUS LEVELS

To find the current level of phosphorus in Wisconsin lakes, we obtained data on over 16,000 lakes from
the Department of Natural Resources’ Surface Water Integrated Monitoring System (SWIMS) database.
These data included natural community (deep headwater, deep lowland, deep seepage, shallow
headwater, shallow seepage, small, and undefined), lake area, mean depth, Trophic Status Index (TS1)
score, phosphorus concentration, and Secchi depth obtained through physical testing and satellite
measurements. Satellite information on Secchi depth was available for almost all lakes, and it was used to

estimate the TSI and phosphorus concentration using relationship given by the Environment Protection

Agency (EPA, 2011).

TSI = 60 - 14.41 In Secchi disk {meters)
TSI =9.81 In Chlorophyll a (ug/L) + 30.6
TSI = 14.42 In Total phosphorus (ug/L) + 4.15

Where TSI is the Carlson trophic state index; [n is natural logarithm. Ranges of trophic state index
values are often. grouped into trophic state classifications. The range between 40 and 50 is usually
associated with mesotrophic, index values greater than 50 are associated with eutrophic, and values less

than 40 are associated with oligotrophic (low productivity).

We summed the volume of water in lakes for each of the natural communities for every county

in the state. Lake Winnebago, Lake Michigan, and Lake Superior were removed from the dataset because

40



they were double-counted by being in mult?ple counties. The volume of each lake was determined by
total lake area multiplied by average mean depth for lakes in that county. We used the volume to find
what percentage of the county’s water was in lakes of each natural community. Then, we took the
average phosphorus concentration for that natural community group and multiplied it by volume to find
the total phosphorus in that group. This value of total phosphorus was summed and then was divided by
the total volume of all lakes to obtain the weighted average phosphorus concentration of lakes in
Wisconsin. We refer to this as the “state lake” model: treating all the lakes of Wisconsin as if they were

one combined lake with a single phospharus concentration, Secchi depth, and TSI score.

We converted total phosphorus concentrations, measured in pg/L, to Secchi depth, measured in
meters, using.equations developed for Wisconsin by Lille et al. (1993). Based on analysis of a sample of 25
percent of lakes in each county, they estimated various equations for natural lakes and impoundment and
for stratified lakes and for mixed lakes. The results showed that 12.6 percent of the lakes studied were
impoundment and 87.4 percent were natural lakes; 58 percent were stratified and 42 percent were mixed.
Based on their analysis, we assumed that the lakes in Wisconsin are classified in these various categories.
We used four different equations for stratified and mixed lakes under natural and impoundment lake
categories. Based on percent distribution of lakes in different categories, we estimated the average

weighted total phosphorus and the Secchi depth (Lille et al., 1993).

Table E1. Statewide Linear regression equations for natural lakes and impoundment separated

according to thermal stratification type.

Natural Lakes Impoundments

Equation Format Stratified Mixed Stratified Mixed

InSD = a+b (InTP) 210 -0.44 In i 2.15-0.57 LnTP 2.08-0.51LnTP ¢ 1.14-0.30 LnTP
(TP)

To predict Secchi given {P=.0001; (P=.0001; (P=.0183; , (P=.0001;

TP r2=0.22) r2=0.49) r2=0.48) r2=0.42)

Source: Lillie et al., 1993
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APPENDIX F: INITIAL IMPLEMENTATION

Measurement of the initial costs of implementation was based on a 2006 survey of counties (Wisconsin
DNR, 2006). The survey asked for the average cost 10 counties of adopting a model ordinance, conducting
public hearings, resolving conflicts and other expénses related to new ordinances. Twenty-seven out of 70
affected counties responded to the survey, a response rate of 38 percent. To estimate the initial
implementation cost, we added together the costs mentioned above. The average cost was $17,841, with
a standard deviation of $33,059. Based on that average, the total costs to all counties to implement the

rule would be approximately $1.2 million over three years.

The high variation in the sample makes it difficult to draw a firm conclusion on these costs. Many
counties felt like they could not give an accurate estimate of implementation costs because the policy in
guestion was significantly more far-reaching and controversial than the average ordinance change.
Consequently, some counties guessed that ordinance change would require a lot of time and public
outreach, and others guessed that it would be simple. Northern counties with many shoreland properties
also gave much higher estimates, which is logical because more people would be affected. Because of

these issues, a 95 percent confidence interval for the range of costs is $376,004 to $2,121,792.

APPENDIX G: CHANGES IN PERMITS AND VARIANCES

The adopted rule makes a number of changes to the treatment of legal nonconforming structures
(structures placed closer than the minimum distance from the lake that were legally placed at the time of
construction). The status quo allowed counties freedom to set their own rules for nonconforming
structures to a great degree, creating a great deal of variation. Under the new policy, nonconforming
structures can be expanded without restriction if the expansion is greater than 75 feet from the water;
they can be expanded vertically, but not horizontally, if the expansion is between 35 feet and 75 feet from

the water; and they cannot be expanded if the expansion is closer than 35 feet from the water.

To measure the effects of this policy change, we asked counties to tell us their existing treatment
of expansions in the three categories mentioned above. We also asked for the number of permits they get
annually for each category of expansion, or if that type of expansion is illegal, how many variances they
issue. We then made the assumption that each permit issued in a category that would be made illegal
would become a variance issued in the future, adding to costs. Variances require more time and a higher
fee from the property owner than permits because they demand a more thorough review. For example, if
a county allowed horizontal expansion in the 35- to 75-foot zone under the status quo and issued five
permits a year, they would issue five variances a year under the new policy. If variances cost $400 and

permits cost $150, the total cost would be $250*5 = $1,250 per year. On the other hand, if a county forbid
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exbansion beyond the 75-foot zone under the status quo and issued 5 variances a year, they would issue 5

permit a year under the new policy and would have a total benefit of $1,250 a year.

The example given is fairly representative of the average situation, and it shows the relatively
small magnitude of this effect. The total cost predicted by the survey was $61,000-net present value for all
counties. This cost is likely to be an overestimate, because counties would probably not allow the same

number of projects to go forward with variances as they would have with permits.

ApPPENDIX H: LAND-USE CONTROLS & ENVIRONMENTAL ZONING

Chapter NR 115, Wis. Adm. Code is a regulation that aims to restrict the ability of shoreland
property owners to manipulate their property in an attempt to preserve the environmental integrity of
surrounding lands and water systems. This is a classic example of a land-use control. Land-use controls,
like zoning laws, place restrictions on specific typés of property in order to either mitigate, or enhance
some outcome. They also incur various costs and benefits which are borne by future landowners, and
tend to constrain the activities and actions of future landowners. However, unlike zoning laws, which
apply to large groups of people, land-use controls limit what individual property owners can and cannot
do on their own properties. As a result, land-use controls tend to be less exclusionary than zoning laws in
terms of an individual’s access to property (Epple et al., 1988). Further, it is worth noting that even when

exclusion does not occur, zoning is less efficient than land-use controls in terms of potential consumer

benefits.

An explanation why land-use controls are more efficient is that land-use regulations typically
increase the cost of housing, which in turn creates a positivé return on investment for current and
potential future owners (Green, 1997). Studies have shown that the greater the land-use restriction, the
greater the rise in value (Beaton, 1991). This increase can be attributed to the various amenity and
scarcity effects that are associated with land-use controls and regulations. Amenity effects occur “when
land-use regulations protect, enhance, or create amenities or services that benefit property owners,”
(Jaeger, 1997). Scarcity effects occur by “increasing the scarcity of fand available for a particular usevin
particular location,” which can then lead to spillover effects for land prices in other locations (Jaeger,
1997). Scarcity effects are particularly prominent in metro and urban areas as they tend to be more highly
regulated than rural and suburban areas (Gyourko et al., 2008). These spillover effects could be classified,
and potentially quantified, as positive benefits from the implementation of land-use controls either

though increased property values or increased property sale value.

Regardless of the positive spillover effects of land-use controls, there are arguments both for and

against implementing land-use controls. The arguments that are for land-use controls posit that it
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preserves or improves home values, while preventing an undue burden on the community tax base. Our
analysis has shown that there are measurable benefits from implementing land-use controls. Arguments
against land-use regulations center on the fact that such regulations benefit certain households over
others, introduce large transaction costs into the land-use succession process, often excludes households
from certain backgrounds, and leads to allocative inefficiency (Green, 1997). Further, there is evidence to
support the claim that like zoning, land-use regulations generate a premium in rents and housing values,
particularly as locations move from less-stringent to more stringent regulations. Examples include a rise in
housing rents in San Francisco from 13 to 26 percent and rise in property sales of 32 to 46 percent
resulting from increased land-use regulations (Ma[pEZZl et al., 1998). Other studies show that land-use
regulations have increased property values along Iakefronts by 21 percent in Wisconsin (Jaeger 1997).
There is also the contention that land-use controls promote rent-seeking behavior by current land-owners

(Pogodzinski& Sass, 1990). However, this effect is more pronounced in urban settings (Oliva, 2006).

There is a dispute in the existing scholarship about the effect of land-use controls in terms if
benefits and its costs. Some studies show that fand-use regulations increase the demand for residential
fand, while others contend that it imposes additional costs on developers, which are then passed on to
buyers (Schilling et al., 1991). However, contemporary evidence is beginning to demonstrate that land-use
controls actually increase the demand for residential land. Shilling et al. (1991) conducted a national study
and concluded that with a demand elasticity of .17, land-use regulations have actually increased the
demand for land over time, which they attribute to decreasing uncertainty in the housing and land
markets, and the impact of scarcity effects. This increased demand for housing points to the potential
positive benefits of implementing land-use controls and there effect on surrounding communities and
businesses. There is also evidence that the posi;cive impact of land-use controls on property values is

statistically significant, especially for residential properties (Jud, 1980).

The perceived increase in demand might be biased, however, in that studies of land-use
regulations often treat these controls as eﬁ(ogenous to the market, potentially overestimating the positive
effects of the regulations (Ihlanfeldt 2007). Ihlanfeldt found that by treating regulation restrictions as
endogenous results in housing and land price effects that are substantially larger in absolute magnitude.
He also found that greater regulation restrictiveness actually increases the price of single-family homes
while reducing the price of vacant residential land. Further, the greater restrictiveness due to land-use
regulations actually increases the lot size and floor space of newly constructed homes (Ihlanfeldt, 2007).

All of these findings are contrary to many other studies about zoning and land-use regulations.

These studies show that there are disputes and uncertainties surrounding the perceived impacts
of zoning and other land-use regulations on the rights of property owners and their abilities to use their
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land as they see fit. As a result, it is reasonable for us to use $0 as the lower bound in our Monte Carlo
analysis for the property rights calculation because the surrounding uncertainty prohibits a concrete

determination of the actual value.

Whether or not the impact of land-use controls is a cost or a benefit in terms of its effect on
property values is uncertain. However, when regulations are aimed at dealing with environmental issues,
such as ch. NR 115, Wis. Adm. Code, land- use controls can have significant effects on the environment,
particularly when they restrict what landowners can and can’t do with their property. There are three
noticeable price effects when dealing with environmental zoning and land-use controls: fiscal effects,
negative development effects, and positive amenity effects (Spala;cro & Provencher, 2001). The fiscal
effects of environmental zoning pertain to how zoning and land-use regulations in and of themselves
mpact the value of property or land. Negative development effects look at how a given parcel or parcels
of land are used and impacted by the adoptlon of zoning or land-use regulations. Studies differ as to
whether or not the development effect actually increases or. decreases the value of land (Spalatro &
Provencher, 2001). Positive amenity effects relate to the increase in the value of land as a result of a
zoning or land-use regulation. In studying these effects on fakefront owners, We see that lakefront owners
prefer low-density development, while strict frontage requirements on lakes increase the value of
lakefront property (Spalatro & Provencher, 2001). This study seems to support the claim made by Jaeger,

Malpezzi, and Jud that land-use regulations increase the value of properties.

However, the effect of environmental zoning on a property’s sale price is uncertain (Netusil,
2005). As is seen with lakefront owners, there are positive amenity effects in terms of sale price if a
property is close to wetlands (Netusil, 2005). However, as the location of the property moves further
away from wetlands the price goes down, even if there is equal access to the wetlands. Further, sales
prices increase by 25.6 percent to 80 percent depending on the environmental amenities associated with
a given property (Netusil, 2005). This is corroborated by other studies that show that closeness to
amenities is statistically significant in terms of increased property values and proximity to open space
(Anderson & West, 2006). However, this amenity effect does not hold in all scenarios. if property is
located near or on agricultural land, zoning and land-use regulations may have a negative price effect if it
restricts the rights to develop (Henneberry & Barrows, 1990). This effect is tied to the size bf the land
parcels, with smaller sized parcels being impacted more than larger parcels. Indeed, zoning and land-use
regulations both positively and negatively impact land and parcel characteristics (Henneberry & Barrows,

1990). This logic can also be extended to determining the potential costs and benefits of environmental

land-use controls.
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‘One topic that is worth mentioning is the ”égglomeration bonus” policy afforded to landowners
- wheh land-use regulations and zoning are implemented. The agglomeration bonus is “mechanism fhat
offers each landowner a contract schedule specifying a monetary transfer for acres retired,” in a given
land-use and environmental restriction, namely in an agricultural sétting (Parkhurst et al., 2002). Such a
policy is a way for government entities to incentivize the restricted use of land through payments to
landowners, which in some cases can reach upwards of $30,000 (Oregon Department of Agriculture,
2005). By implementing such a program it allows for the possibility of maximizing environmental
protection while maintaining landowner investment {Shogren et al,, 2003). It also allows for the creation

of a positive network externality across landholdings diffusing the burden on landowners {Parkhurst et al.,

2002).

APPENDIX |: DISCUSSION OF EXCLUDED ENVIRONMENTAL BENEFITS
Improved woody debris via buffer improves fish habitat

Woody debris (coarse woody habifat) along the shoreline is an important connection between-
aquatic and terrestrial habitats in lakes, rivers and streams. Coarse woody habitat is typically defined as
the fallen trees and branches in the shallow, near-shore waters and it provides habitat for a wide variety
of organisms that are eventually food for game fish (Roth et al., 2007). Studies have shown that a
reduction in density or removal of woody debris can affect both the growth rates and the population sizes
of a variety of game fish {Sass et al., 2006; Roth et al., 2007). The negative impacts on game fish due to
less coarse woody habitat would likely lead to a societal cost. However, there are currently no studies
concerning recreational fishing that have estimated the values for the changes in fishing that arise from

riparian management practice (Paterson and Boyle, 2005).

The amount of woody debris in the shallow, near-shore areas of lakes are significantly dependent
on the riparian tree density {Christensen et al., 1996). Additionally, about 90 percent.of the woody debris
in surface waters come from within 35 feet of the shoreline (Murphy and Koski, 1989). If ch. NR 115, Wis.
Adm. Code reduces the number of people clearing the riparian vegetation, theré should be more trees left
which would lead to more woody debris in the future. Additionally, more developed lakes typically
contain less coarse woody habitat. Christensen et al. (1996) found a direct negative correlation between
shoreline residential development and the amount of coarse woody habitat. Their study indicates that

shoreline land owners would tend to remove this beneficial resource for freshwater organisms, if left

unchecked by regulation.

improved beauty via buffer improves natural beauty
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Forests are a highly appreciated scenic background for water-based recreationists, and therefore
have a social value (Twynam and Robinson, 1997). There have been some studies that have looked at
peoples” preferences for shoreline views. People seem to prefer shoreline views with taller and wider

trees. There was also a significant positive correlation between stand density and aesthetics (Haider and

Hunt, 2002). From the water, people preferred shorelines with more dense stands of trees.

Taking these studies into account, there is likely an increase in benefits to recreationists on lakes
in association to ch. NR 115, Wis. Adm. Code. Leaving a buffer of 35 feet would increase the density of the
vegetation as well as protect the trees that people appreciate when out spending time on the lakes. No
valuation studies were found that addressed this issue. However, this would be an import aspect of

environmental valuation with which more studies need to be done.

Appendix J: Values of fixed and variable inputs to analysis

In order to derive a single best estimate for the overall present value, we found a range of possible values

for each of the variables below.

Table J1. Analysis Input Values

Variable Minimum Mean Maximum
Housing growth rate (annual % change) .004 .014 .024
Property value shadow price 3,059 10,476 17,892
(dollars per meter Secchi Depth)

Cost of Mitigation (dollars) 0 2,450 4,900
Implementation Costs (dollars) 376,004 1,248,898 2,121,792
Buffers created (units) 543 950 1,357
Recreation values (dollars) ' 2.40 54 106.00 -

Source: Authors

The following fixed values were also used in our analysis. These values were obtained via academic
literature, available data, or through our water guality model. They were used in both the regular, best-

estimate analysis and the Monte Carlo analysis.
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Table J2. Fixed Inputs

Input Value Unit

Total Phosphorous 527,997,028,569,505 Micrograms
Value of water in “state lake” 16,531,212,686,937 Liters .
Lakefront lots 710,665 Lots
Current shoreland homes 140,738 Lots
Increased annual recreation trips 950 Person-Days
Average amount of phosphorous mitigated by ch. NR 115, Wis. 0.09 Lbs

Adm. Code from expansions

Average amount of phosphorous mitigated by ch. NR 115, Wis. 0.29 Lbs

Adm. Code from new homes

Discount rate 3.5%

Source: Authors
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