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March 9,2011 

Portland City Council 
City Hall 
1221 SV/ 4th Avenue 
Portland, Oregon 97204 
Cc: Susan Anderson, Director, Bureau of Planning and Sustainability 
Re: Citywide Tree Project 

Dear Portland city council members and Ms. Anderson, 

In regard to the proposed amendments to the Citywide Tree Project, I ask that the small 
lot exemption not be widened to include lots fiom 3,000 to 5,000 sq. ft., but rather to 
require permitting to protect older and more valuable trees that may be present. 

On non-development lots, it is also important to protect our mature trees in light of the 
fàct that most of north Portland's largest trees including native Oregon oak and Pacific 
madrone are sitting on private lots, some exceeding 200 years of age. There are currently 
only 2o/o of native oak left in the Willamette Valley, due mostly to development 
encroachment. Both oak and madrone are exceedingly slow growing and notoriously 
difficult to transplant and manage. They mature around 100 years, making it difficult if 
not impossible to see the results of our efforts. Nature does it best and it's important to 
save the stock we have when possible. 

These trees can live several centuries and are known to provide the highest food and 
habitat value to a variety of wildlife. They create thousands of square feet of vertical 
habitat not to mention acorns needed for regeneration. By preserving them we get a 
double bang for our restoration buck and save money in the long run. 

Thank you, 
Barbara Quinn, chair 
Friends of Cathedral Park Neighborhood Association 
Friends of Baltimore Woods 
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Testimony of John T. Gibbon - Land Use Committee Chair for SWNI -

Re: Proposed Tree Code - Title 1"L 

SWNI supports City Council approval of the tree policy review and regulatory improvement project 
and urge its implementation, but with the caveat that we recognize the proiect recommendations are 
not perfect and will need revision. 

The following testimony is submitted to support the content of the SWNI resolution 

ln my initial presentation to the Council on this matter lgave each of you a road map to two small areas 

of SW Portland that I know would quickly illustrate for you the manifest problems with the current 
unwieldy and inequitable tree regulation "system". The two areas include my daily route to work and 

the neighborhood in which I live so I have had the opportunity to watch the trees in these two areas 

evolve as part on the natural and built environment for the past fifteen years. I hope each of you took 
the time to drive from Barbur Blvd. to Capitol Hiway along Capitol Hiway (the test question being how 
one is able to do this) and drove through Quail Park PUD (where I live) off Huber and on into the 
neighboring lndian Hills subdivision off Taylors Ferry Road. lf you did you will have seen for yourself 
(along Capital Hiway) the manifest problems created by the City's current tree regulatory process and 

the promise provided by the simpler more equitable tree regulation process embodied in the proposed 

Title 1-L (by comparing Quail Park [subject to tree removal regulation by private covenant and zoning 
conditionsl with lndian Hills (developed before tree regulations were first implemented by the city and 

without any private controls). 

Right now the City suffers from too much too complicated tree regulation that is more, lfear, for the 
employment of planners than to assist any implementers (public or private, paid or volunteer, or an 
owner) trying to responsibly maintain trees or reestablish functioning canopies. The end result of this 
approach is, literally, a patchwork of tree regulation requirements applicable to individual parcels and 
lots that in the end is disrespected by almost the entire community even, in the event and on their own 
property, the most ardent of advocates for strict land use planning. 

I am concerned about this situation not only as an owner burdened with the obligation of maintaining a 

tree covered lot and its adjacent common area (the situation that prompted me to once become 
involved as an citizen activist to work on the SWNI Tree report) and as the Land Use Chair of the SW 

Neighborhoods as well as a member of the Public Utility Review Board because a viable tree canopy is a 

valuable part of the City's storm water infrastructure. ln this capacity lam convinced thatthe City's tree 
regulation system, much more geared for show rather than work, is significantly impacting the efficacy 
of the City's efforts to comply with the Clean Water Act which is presaged on the assumption the 
maintenance of a viable tree canopy throughout the City especially along its streets and in 
environmental zones. This concern is heightened by recent reports I have received from other interested 

Gibbon Title 1L Testimony - March 2011 
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agencies that the Clean Water Services Agency is beginning to get demonstratively superior storm water
 
quality results in areas of the watersheds where it shares jurisdiction with the City of Portland.
 

ln light of these reports I believe that the City may soon be called to account how its environmental 
zoning approach can, in comparison to fee acquisition programs more commonly used in CWS's 
jurisdiction, be improved to produce adequate results in relation to Clean Water Act requirements. lt 
appears to me, the new Title l.L, by demonstrating not only a commitment to comprehensive regulation 
but the beginnings an effort to enhance the tree resources citv wide can be an important first step in 

any City response to any questioning whether it is committed improving water qualitv bV responsiblv 
managing its storm water. But I believe this will only be true if the regulation is truly comprehensive
 
(affecting in some way everv property in the city) and coupled with a clear effort (such as the
 
promulgation of the Tree Manual)to enhance the resource.
 

Right now I see the problem with the City's tree program is that it relies too heavily on its review 
component (probably because it is the easiest point at which fees can be charged) and (although it 
appears to have quite competent technical expertise) it, even now, fails to provide sufficient extension 
agent like services to all the owners that have the need for assistance with tree and environmental area 

maintenance. Trees are an important part of the City's "Green lnfrastructure" but not even in Portland's 
relatively forgiving temperate forest environment are trees something that are wisely left unmanaged. 
It seems reasonable to try to respond to this natural environment, but nave to believe that retaining 
"native" trees and vegetation in an area substantially modified for urban uses is in anyway a guarantee 
that they will actually provide environmental benefits without imposing, on both their public and the 
owners of the property upon which they are "retained", substantial maintenance costs. I can guarantee 
you that, having tried to responsibly manage and live on "naturally" treed small lot that it is a truly 
expensive challenge with my tree maintenance and removal costs at least equaling if my structural 
maintenance costs during my 1-5 years of ownership. Be realistic the proposed Title l-L cannot help but 
impose some of these costs on all property owners in Portland, in my opinion, fairly given both the 
market and the infrastructure benefits the trees will provide. 

I therefore strongly support the adoption of Title l-1- in order to bring Citywide consistency to the tree 
regulation process. However as much as I believe that the best course would to adopt the 12 inch 
standard for every tree would be the best from a public policy point of view (as well for reason of e 
practical implementation and ease of administration) I believe that such an imposition of owners of 
currently developed lots will generate substantial conflict and refusal to cooperatively participate in the 
permitting program so I support the 20 inch baseline recommendation of the Planning Commission. 
Moreover I believe even in environmental zones tree removal and replacement should onlv be regulated 
through permit and inspection requirements not through additional and expensive environmental 
review on a tract by tract basis. I believe individual owners ought to be given the certainty of developed 
environmental plans identifying native trees and appropriate replacement trees based either on 
neighborhood or probably more appropriately watershed plans. lwould urge that if large acreage 
environmentally zoned private owners have submitted a programmatic permit specifying which native 

Gibbon Title 1-L Testimony - March 201i" 
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replacements they will utilize after native removal that their only obligation should be to have that 
replacement inspected after the removal. 

I encourage the city to aggressively advertise and pursue it's storm water charge reduction program 
based on the standards adopted in Title l-l- to raise the level of voluntary compliance with the new Title. 
I strongly hope the end result of the adoption of this new provision will be that City workers, in the 
mode of extension agents, not as planners or regulators will be working with all the citizens to co­
operatively expand our City's tree canopy. 

Gibbon Title LL Testimony - March 201_1 
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John T. Gibbon Thoughts on Tree Amendments 

(Personal Not Position of SWNI or PURB But lnformed By Both) 

Based on my experience of expense and hazard in Quail Park I would not mandate preservation of large 
native trees within the interior of lots smaller than 5000 square feet. I recommend this reluctantly, 
these trees have immense environmental canopy benefits but create major safety and property 
maintenance problems when growing close to structures. I think that for the interior lots between 3OOO 

and 5000 feet there should be a mandatorv tree replacement requirement with tree appropriate in scale 

to the development of the property and an absolute requirement of a street tree, lf the property lacks 

sufficient property or frontage for the required tree condition it can be satisfied by tract or easement 
preservation or planting or contribution to Tree Fund. I feeleven the smallest of lot's can successfully 
manage property boundary tree preservation at least inside a functioning tree trimming and cutting 
permit system, 

I support the proposed street tree programmatic approach and want to see a similar approach or 
alternatively a programmatic permit system available to commonly owned tracts and properties, 
provided the owners demonstrate adequate power to enforce compliance by all common owners. I 

believe any such program to handle tree maintenance without individual permits should require owners 
put of record agreements to follow pruning and maintenance requirements of City Tree Manual and 
watershed guideline. 
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Moore-Love, Karla 

From:
 
Sent:
 
To:
 
Gc:
 
Subject:
 

lmportance: 

Attachments: 

Tamara DeRidder, AICP [SustainableDesign@tdridder.users, panix.com] 
Wednesday, March 09, 2011 3:05 PM 
Moore-Love, Karla 
Anderson, Susan 
City Council Review of Proposed Tree Ordinance - Testimony for Consideration 

High 

SustainableDesign.vcf 

SustainableDesi
 
gn.vcf (381 B)
 

Dear Honorable Mayor Adams and Fellow Commissioners:
 

Thank you for accepting my testimony via-email as I am currently taken a break from work and am unable to 
be there in person to testify. I am writing you on behalf of Rose City Park Neighborhood Association as the 
Co-Chair of the Land Use & Transportation Committee. My comments are 
2-parl: 

1. Transferable Development Rights or Flexible Density Right should be tool applied in this Tree Ordinance. 
No where in the document, except in a brief reference in Exhibit 3 that references Action ltem 2.E.1 does this 
document offer the use of flexible densities to preserve existing groves of established trees. However; in 
following this reference lead your documents do not provide any further information on this topic. 

A Flexible Density Right allows changes to height and, possibly, setbacks for a proposed residential structure. 
A Transferable Development Right allows the transfer of a buildable right to a 'receiving area', which then 
needs to be tracked by deed & may be sold as a commodity. 

The issue at hand is there are a number of Urban Pockets of what is considered 'Buildable Land' throughout 
the Portland urban area. 
However; these properties have not been developed typically due to the fact they have had either site design 
or ownership issue that made it harder to develop. Many of these sites now contain groves of mature trees 
that have become a welcomed constant in the neighborhoods that surround these sites. What I am proposing 
is a way in which residential development could still proceed while preserving these groves for future 
generations. 

A Flexible Density Right could allow the residential structure to consume only 40o/o rather than 60% of the lot 
area, allowing an additional story to get allowed square footage. lt could also encourage alternative designs of 
single family residences such as detached bedrooms with a smaller residential structure used for kitchen and 
laundry purposes. The goal would be to preserve groves of trees, where possible, while still honoring 
development rights and maintaining a tight urban form. 

2. Consider a 'Friends of Trees Shadow Unit' that will help residents on the edge of homelessness from being 
forced to pay fees or fines over food. The City instated a 'Leaf Pickup Program'without the consent of the 
residents - forcing those on fixed incomes to fork out $60 or more just before the 2010 holiday season. Now 
with water rates proposed to increase 85% we are now finding that we may be faced with a fine just for 
trimming trees located on our own property - if we have not paid for the proper permit...lnstead, why not 
appoint a Volunteer Forester for each of the neighborhoods? Support them with acknowledgment, provide 
them tools for education, and maybe even give them educational credit for their services. Folks tend to want 
to do the right thing - But, often do know know all the rules, don't have the time to sleuth out the problem, or 
may just know very little about the natural environment around them. Like 'Friends of Trees' program - you 
attract more flies with honey!! 

http:panix.com
mailto:SustainableDesign@tdridder.users
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My best, 

Tamara DeRidder, AICP 
Co-Chair, Land Use & Transportation Committee Board, Rose City Park Neighborhood Association 
503-706-5804 

CC: Susan Anderson 
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Moore-Love, Karla .$"&4it;*ffi 

From: Kathy Shearin [Kathy@emswcd.org] 

Sent: Wednesday, March 09, 2011 1:36 PM 

To: Moore-Love, Karla 

Subject: Tree Ordinance comments 

Attachments : CitywideTreeProject_EMSWC D_3-B-1 1 .doc 

Hi Karla, 
Please find EMSWCD's comments attached. 
Tha nksl 
Kathy 

Kathy Shearin 
Program Manager, Sustainable Urban Landscapes 

East Multnomah Soil & Water Conservation District 
5211 N. Williams Ave. 

Portland, OR 97217 
Kathy@EMSWCD.org 
s03-93s-s36s 

31912011 
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61, 

March B,2011 

Portland City Council
 
1221 SW Fourth Ave
 
Portland, OR97204
 

Re: Citywide Tree Policy Review and Regulatory lmprovement Project (Citywide Tree Project) 

On behalf of the East Multnomah Soil and Water Conservation District, I would like to express support for the City of 
Portland's proposed Title 11 which consolidates, fixes, and updates the city's tree codes. 

We have a few suggestions that we feel would strengthen this policy even further: 

1) There will be significant personneltime required to make these new rules real on the ground. We believe that 
trees are among this City's greatest treasures - they define our region. We urge the Councilto fund the 
capacity needed to fully implement this "new code". 

2l We believe the diameter of trees to be protected is too large. Large diameter trees, certainly those with a 
diameter of 12 inches or more, provide significant ecosystem services that newly planted trees won't replace for 
many, many years. These new trees may never provide the same quality of services if the homeowner replaces a 
large tree with a smaller andlor shorter-lived species. 

3) As part of the development of the Portland Plan, Mayor Adams convened a group of governments operating 
within Portland's boundaries to discuss alignment of goals and opportunities to better coordinate our work. The 
East Multnomah Soil and Water Conservation District welcomes this approach. Currently, invasive species are 
the single most costly problem that EMSWCD is working on. lf Portland allows invasives such as Norway Maples 
to be planted, we as a region will likely find ourselves paying for the consequences as some of those seeds 
inevitably show up in natural areas. We will be more successful if we work together on this critical environmental 
problem. We ask the City to resist making any exceptions to its own invasive species policies. 

4l Trees perform essential ecosystem services like reducing energy costs, improve air quality by filtering toxins from 
the air and producing oxygen and improve water quality helping to slow and filter often-polluted stormwater before 
reaching our waterways. Trees also help to "soften" the built surroundings, making for a more pleasant place to 
live and work. For these reasons we ask that the City not exempt industríal zones from this or other 
landscaping ordinance. lt is these areas that need trees the most - especially when they are located so 
close to our waterways. 

We thank you Mayor and Councilpersons for your efforts to protect and enhance our urban canopy and appreciate the 
opportunity to comment on this important issue. 

Kathy Shearin 

Kathy Shearin, 
on behalf of EMSWCD 
5211 N. Williams Ave. 
Portland, OR97217 
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Moore-Love, Karla 

From: Alice Blatt[aliceb@pacifier.com] 

Sent: Wednesday, March 09, 201 1 1 :18 PM 

To: Moore-Love, Karla 

Subject: Citywide Tree Project 

To: Whom it may concern 

As a long-time community activist, I would like to voice my support for the Audubon Society's testimony 
as submitted by Bob Sallinger and Jim Labbe on March 9,2011. 

Alice Blatt 
15231 NE Holladay 
Portland, OR 97230 

&&4äHfi.
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Moore-Love, Karla "1,ffi¡ål.iffiffi 

From: Debbie Kitchin [dkitchin@interworksllc.com]
 

Sent: Wednesday, March 09,2011 11:45 AM
 

To: Moore-Love, Karla 

Subject: Citywide Tree Policy Comments from CEIC 

Attachments: Tree Policy Letter 3-'10-11 (2).pdf 

Thank you for the opportunity to comment on the Citywide Tree Policy. 

Debbie Kitchin 
LEED AP 
InterWorks, LLC 
Commercial Tenant Improvement 
Earth Friendly Remodeler 
503-233-3500 office 
911-563-0208 cell 
dkitchin@interworksl I c. corn 
www, i-nterworksllc . com 

3/9l20tl 
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Mayol Sarn Adalns 
Comrnissionel Nick Fish 
Cornmissioner Alnanda Fritz 
Corntnissioner Randy Leonard 
Comrnissioner Dan Saltzlnan 
City of Portland 
1221 SW 4'r'Ave. 
Portland, OR 97201 

RE: Citywide Tlee Policy Review March 9, 2011 

Deal Mayor Adarns and City Cornmissioners: 

The Centlal Eastside Industlial Council would like to provide the following colnrneuts on the Citywide 
Tlee Policy ulldel'consideratioll by the City Council. 

Iu the cut't'ent economic envirollment, it is very irnportant to focus primarily on restol'iug.iobs and the 
economic vitality of our City so that the elltire community call prospet' aud provide the services we need 
andsuppolt. Weurgeyoutokeepthisinmindinall aspectsofCityregulationsandpolicies. 

We support the effort represellted in this plocess to simplify, collsolidate and streamline the City's 
existillg tree regulations. We are generally in favol of effolts to save mouey and increase efficiencies for 
City Buleaus and for businesses and residents of the City. We are coucerned, however, that the existing 
proposals al'e lnore complex in tnany ways and may be difficult and costly to e¡rfolce. In fact, the 
complexity and difficulty in adlninisteling the program may lead to unintended results for incr.easing the 
tree canopy and for rcalizing cost savings flom strearnlining and simplifying tlee regulations. We are 
not in favor of outcomes that increase the cost of doing business in the City. 

That said, we strongly support the proposed exemption of industrial lands whele landscaping in not 
currerÌtly required from the tlee t'egulations and would urge the Council to rnaintain these exernptior.rs in 
the future. We also support the inclusion of an affordable fee in lieu of tlee leplacernent to provide an 
optiolì to property owners with sites under other constl-aints. 

We unclerstand that the landscaping l'equirements fol other employment and commercial property will 
not be increased under this ordinance, but that property owuers will be required to provide more tree 
canopy within the existing landscaping set asides. While we appreciate this element of the proposal, we 
are concerlÌed that there may arise issues that increase costs fol doing business that are uuauticipated 
when this rule is applied to specif,rc ploperties. We would also support allowing property owners to 
replace trees at othel'pl'operties they owu within the City to create mole flexibility for property owners. 

We would urge the City Council to consider taking an appl'oach that is less regulatoly in natule and more 
focused on education, incentives and utilizing the passion and dedication of our citizens and business 
owners to be more sustainable. A greatel allocation ofresoulces to non-regulatory approaches could 
achieve the goal ofincleased tree canopy at a significantly lowel cost. 

We would urge the City Council to consider a process to revisit and evaluate the plograrn both for its 
costs to the City and its constituents as well as other outcomes of this change within 2 yeals. 

Thank you for the opportunity to comment on the Citywide Tree Policy Review. 

Sincelely, 

Debbie Kitchen 
CEIC Board Representative 

http:exernptior.rs
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Moore-Love, Karla s ffi41¡ #* 
From: Jortner, Roberta (Planning)
 

Sent: Wednesday, March 09, 2011 1 1:13 AM
 

To: Moore-Love, Karla
 

Subject: FW: Audubon Comments on City-wide Tree Project-March g, 2011 Hearing
 

Attachments: March 9, 201'1 AudubonCommentsonCitywideTreeProjecttoCityCouncil-final.doc
 

FYI 

From : Bob Sa llinger fmailto : bsallinger@a udu bon portland.org]
 
Sentr Wednesday, March 09, 2011 9:18 AM
 
To: Commissioner Fritz; Commissioner Saltzman; Commissioner Fish; Adams, Sam; Leonard, Randy
 
Cc: Ruiz, Amy; Howard, Patti; Marriott, Dean; Santner,Zari; Jortner, Roberta (Planning); Zehnder, Joe;
 
Grumm, Matt; Hicks, Emily; Ames, Betsy; Blackwood, Jim; Bizeau, Tom; Rosen, Mike;
 
jlabbe@urbanfauna.org; mredisch@audubonpoÉland.org; 'Lynn Herring'; 'Josh Cerra'
 
Subject: Audubon Comments on City-wide Tree Project--March 9,2017 Hearing
 

.Dear Mayor Adanrs and Portland City Council , 

Please accept the attached comrnents from the Audubon Society of Portland regarding the draft Citywide Tree 
Project--2nd hearing. 

Thank you 

Bob Sallinger 
Conservation Director 
Audubon Society of Portland 
5151 NW Cornell Road 
Portland, OIl972l0 

(503)Zg2-9501 ext.1l0 

3/9/2011
 

mailto:mredisch@audubonpo�land.org
mailto:jlabbe@urbanfauna.org
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March 9,2011 

Portland City Council 
1221 SW 4th Avenue Room I 10 
Portland, Oregon 97204 

Dear Mayor Adams and Members of Portland City Council, 

We are writing on behalf of Audubon Society of Portland to offer our comments for the 
second hearing on the Citywide Tree Policy Review and Regulatory lmprovement Project. We 
are growing increasingly concerned about the expanding list of changes and amendments that 
are being proposed for incorporation into the tree plan. Since the plan emerged from the nearly 
two year long stakeholder process, we have seen steady reduction in outreach and enforcement 
resources, funding resources and regulatory protections associated with the plan. There seems 
to be a perception that we are simply shifting emphasis, for example from a regulatory approach 
to educational approach, but in fact every element of this plan has now been substantially 
reduced from its original ambitions. 

The plan is suffering the proverbial "death by 1000 cuts." We have been repeatedly 
advised that various individual cuts to the plan only affect 2-3o/o of the trees in the city. However, 
those cuts have added up over the course more than year-long adoption process. We are not 
convinced that city any longer has a strong grasp on how the succession of cuts may have 
cumulatively impacted the overall efficacy of the plan or in the plan's ability to achieve citywide 
tree canopy targets. We are particularly disappointed about the extensive changes that are now 
being proposed given the fact that the draft pan represented both a surprisingly high level of 
consensus and a remarkably low price tag. 

We are very familiar with the íterative nature of the legislative process, but we have to 
respectfully note with growing alarm what seems to be a growing chasm between the public 
stakeholder processes and the council decision-making process. As the city's public stakeholder 
processes have grown increasingly elaborate and labor intensive they also seems to have 
become increasingly disconnected from the legislative adoption process. 

The following are our specific comments regarding proposed amendments that we 
believe would substantially weaken the tree plan: 

Amendment2.A.1. Exempts Industrial and Commercial Zones that do not have existing 
landscaping standards from the tree preservation and tree density requirements: ln order 

Audubon Society of Portland
 
5151 NV/ Comell Road
 

Poftland, OR 97210
 

(s03) 292-68ss
 
www. audubonportland. org
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to meet the city's tree canopy targets, all land use types will have to do their fair share. 
Exempting lndustrial and Commercial Zones may be necessary in order to resolve issues 
associated with the recent LUBA Ruling. However the city should explicitly commit revisiting 
this issue as soon as the LUBA Ruling is resolved and ensuring that industrial and commercial 
zones contribute to restoration of the urban canopy. 

Amendments 3.C.1 a. or b. Reduces Tree Permit Thresholds: Audubon strongly opposes 
both these amendments. This proposal strikes at the heart of the new Tree Plan by significantly 
increasing thresholds and reducing oversight (permitting) of tree removal on private, non­
dividable, residential lots up to 10,000 square feet. lt goes far beyond what was recommended 
by the stakeholder group, Planning Commission and Forestry Commission. This issue was 
repeatedly discussed and debated throughout the entire process and many stakeholders 
believe that the existing already goes too far in terms of leaving trees unprotected. These 
amendments would remove significant portions of the tree canopy from the regulatory 
framework. 

Amendment 3.D.1: Allows Removal of Larger Trees for Programmatic permits. 
Programmatic permits allow large developers like the Port of Portland develop large projects 

more efficiently. Audubon opposes expanding the tree diameter threshold for programmatic 
permits beyond the currently proposed 6 inches UNLESS the ability for the public to appeal 
programmatic permits is restored. The appeal provision was removed by the Planning 
Commission when the 6 inch cap was put in place. We believe removing the cap only makes 
sense if the appeal process is restored. The public has a right to weigh in on programmatic 
permits that could impact large portions of the landscape. 

Amendment2.B.1. Reduces the tree preservation standard from 35% of l2" diameter 
trees to 33% of 12" diameter trees on construction sites: This decision will result in a 

significant loss of trees on construction sites. For example a site with 3 threes would now be 

required to protect 1 tree rather than 2. A site with 6 trees would be required to protect 2 trees 
rather than 3. 

Amendment 2.8.1.b.: Eliminates the tree mitigation requirements for small lots between 
3000-5000 square feet. Audubon strongly opposes this added exemption. The Planning 
Commission already added an exemption for development lots 0-3000 square feet to the 
original draft tree plan which included no exemptions for small lots. Audubon believes that the 
problem is not lack of space for trees but rather developers overbuilding small lots. There is 

plenty of room on 3000-5000 square foot lots to preserve or mitigate for trees. 

Amendment 2.8.3.: Expand building coverage exemption from g0% to 80%: Audubon 
sees no valid basis for this reduction. This is simply an effort to reduce developers' 
responsibility to preserve and mitigate for trees rather than a true conflict. 

Audubon Society of Portland 
5151 NW Cornell Road 

Portland, OF.97210 

(s03) 292-68ss 
www. audubonporlland. org 
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Amendment 2.C.1: Counts street trees towards density standards on lots less than 3000 
square feet: Audubon opposes this amendment. ln order to achieve city tree targets it is critical 
that the city get into areas outside the right of way, specifically to encourage planting on private 
property. 

Amendment 2.D.1: Deletes provision allowing outdoor area to encroach into front yard 
setback for the purpose of protecting existing healthy non-nuisance trees l2 inches or 
greater: Both developers and conservation organizations agreed that creating flexibility in this 
area was desirable. This provision will only apply in a very limited number of circumstances. We 
believe that their is a market for larger front yards especially as the city works to activate 
streetscapes and reduces restrictions on activities such as gardening in the right-of-way. We 
see this provision as exactly the type of flexibility the city needs to provide in order to integrate 
the build and natural environments. 

Amendment 3.4.1: Deletes proposed tree replacement requirement for Gity-listed 
nuisance trees except in e-zone: Audubon strongly opposes this change as it would entirely 
exempt up to 13% o'f the existing trees in the city from mitigation. Replacement of these trees is 
critical to achieving the City's canopy targets. The committees did carefully consider the issue of 
whether requiring a replacement tree would serve as a disincentive to removal of the these 
trees. Given that the goal is gradual transition (removal and replacement with non-nuisance 
trees) over time rather a precipitous change, the committee determined that that minimizing 
regulatory barríers and requiring replacement planting was the best strategy to achieve the city's 
desired outcomes. The currently proposed amendment creates a worst case scenario---minimal 
barriers to removal and no replacement---which could result in a steep loss in canopy. We 
believe the tree for tree replacement standard is reasonable and will not create an impediment 
to removal. 

We would end by noting that this plan even in its strongest formulation was far from the cutting 
edge. Other localjurisdictions as well as city's across the United States have instituted far more 
aggressive tree preservation and restoration programs. At best, we believe the tree plan that 
arrived at Council gave the city a reasonable chance of achieving its tree canopy targets and 
eliminating the most egregious problems associated with tree management. That limited vision 
now seems slipping from our grasp. 

Thank you for your consideration of our comments. 

Audubon Society of Portland 
5151 NW Comell Road 

Portland, OR 97210 

(s03) 292-68ss
 
www. audub onportl and. o rg
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Respectfully, 

,f /illl*­weW 
Bob Sallinger, Conservation Director Jim Labbe, Urban Conservationist 
Audubon Society of Portland Audubon Society of Portland 

Audubon Society of Portland 
5151 NW Cornell Road 

Portland, OR 97210 

(s03) 292-68ss
 
www. audub onp ortland. org
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Moore-Love, Karla åffi{{it*p; 

From: richardnross@earthlink.net 

Sent: Wednesday, March 09,2011 10:45 AM 

To: Moore-Love, Karla 

Cc: Commissioner Fritz; Hicks, Emily; Jortner, Roberta (Planning); Bizeau, Tom; Ruiz, Amy 

Subject: Tree Code, Council Direction on Norway Maple and Cultural Landscape policy 

Attachments: Council Letter, Tree Code Nonvay Maple and Cultural Landscape Policy, 3-9-11.doc 

Please include this letter in the record prior to the Tree Code hearing at 2 p.rn. 
this afternoon. 

I also plan to present this proposal for additional Council policy direction at the hearing. 

Richard N. Ross, AICP 
2041. SE Elliott Ave. 
PortIand, Or. 91214 
H 503-235-8194 C: 503-807-0612 Fax: 503-235-8194 

3t9t20t1 

mailto:richardnross@earthlink.net


March e,z0tt VrA E Mail 
Ï. ffi -d l5 ;{", H 

Mayor Adams and Commissioners 

1221 SW 4th Ave, Portland Or.97204 

RE: Tree Code, Norway Maple and Cultural Landscape, Council Policy Direction 

Dear Mayor and Commissioners 

As a co-founder of Save Our Elms (SOE), an urban forestry non-profit in seven city neighborhoods, I 
continue to be concerned about the irnpacts of the Norway Maple street tree ban and how the city 
resolves signifìcant cultural landscape issues, in Ladd's Addition and elsewhere. 

I'rn disappointed that the final Council amendments contain no provision for a Ladd's Addition 
Norway Maple Exception, as proposed by the Landmarks Commission and HAND. Expert 
horticultural testimony from a founding member of the Oregon Invasive Species Council supports this 
exception, and found that it would pose a "low risk" to any City natural areas (Keith Warren, Director 
of Product Development, J Frank Schmidt, February l,2OI l , Letter to Council). 

If the Council adopts the Tree Code as now proposed, I hope you will provide additional policy 
direction to the appropriate bureaus on several broader issues raised in the Tree Code process: 

l. Develop a citywide Norway Maple Street Tree Replacement Strategy, as an addition to thc 
current Urban Forest Action Plan, to protect and expand existing and future street tree canopy. 
This strategy would recognize that the Tree Code bans replanting of Porlland's rnost widely used 
street tree, affecting9o/o of its cunent street tree canopy. 

2. Formalize coordination of cultural landscape issues between the Parks Bureau, the Urban 
Forestry Commission, Bureau of Planning and Sustainability, and the Historic Landmarks 
Commission. The City should address cultural landscape issues upfrorrt in City planning processes, 
not as an afterthought. 

WHY SIIoULD THD CoUNCIL PRoVIDE ADDITIoNAL Poucy DTRpcTToN? 

1. A Norway Maple Replacement Strategy should Protect Existing and Future Canopy 

The proposed Tree Code bans Portland's most comrnon street tree without guidance for their ordelly 
replacement and maintaining street canopy cover. The Tree Code will prohibit replanting of Norway 
Maples on large parts of Portland's streetscape where they now predorninate. 

According to the Urban Canopy Report (2007, p l7), Norway Maples are the City's "most 
important" street tree in nutnbers (20,681 trees), leaf area, and street canopy. They now provide 
substantial environrnental, stormwater, microclimate, habitat, social and economic benefits for the 
street system in rnany neighborhoods. Portland's streets only have an estimated 17% total canopy 
cover now. While the current Urban Forest Action Plan (2007, p 2) calls for doubling this street 
canopy, without a larger strategy for Portland's streetscape, the Tree Code ban could undennine the 
Plan's caltopy enhancement goals. 



ås,4¡t b1 # 
A Norway Møple repløcement strøtegy in the Urban Forest Action Plan could ínclude prudent
 
actiotts lo assure the orderly transition of existing Norway Maple street trees, streetscapes and canopy.
 
T-he Urban liorestry Dittision should det elop this strategy, working with aflècted bureaus,
 
neighborhoods, interested groups and individuals.
 

2. Better Coordination of Portland's Cultural Landscape Issues Is Needcd 

Historic Landmarks Cornmission review of the Ladd's Norway Maple issue happened at the tail end of 
the three-year Tree Code process in November 2010, partly because HAND kept pushing this issue. 
This review occurred after Planning Commission hearings, and after bureau positions on the Norway 
ban and on overriding the Ladd's District Guidelines had been set. Coming at the end, the Landmarks
 
review was not integrated into Planning Commission review or the broader Tree Code public process.
 

¡ 	 Currently, there is confusion about the roles of the Parks Bureau, the Urban Forestry 
Comtnission, Bureau of Planning and Sustainability, and the Historic Landmarks Commission 
in resolving issues that affect important cultural landscapes and cut across organizational 
boundaries. 

. 	 With so tnatly City actors involved, historic district stakeholders are in lirnbo about the 
process for resolving important cultural landscape issues, and who is in charge. 

Maintaining the integrity of historic public tree plantings, where they exist, is critical to 
protecting the character of Portland neighborhoods. A more coordinated approach is needed to 
better protect the value of these plantings, and to l'esolve issues when the City or property 
owners plan, remove, or plant new trees in historic districts. (Chapter 1 1.60.020D Technical 
Specifi cations, Species Requirements) 

Wliile Porlland has numerous historic districts and landmarks, less than ten of its significant 
cultural landscapes or parks (including Ladd's Addition) are currently recognized on the 
National Register. 

o 	However, rnultiple new National Register nominations are in the works, first for Terwilliger 
Blvd and the North and South Park blocks, and then proposed for up to 24 parks under the 
Parks Bureau's 2007 Cultural Resources Management Plan. 

All of tl-rese things show the need to establish more upfiont Landmarks Commission involvernent, 
more coordination among bureaus, and more tirnely public involvement in cultural landscape policy 
issues, like the Tree Code issues in Ladd's Addition. 

Att inter-ltureau protocol on cultural landscape roles ønd responsibilítíes could become part o/'the 
Urban Forest Action Plan or afuture Title I I Trees Amendment, or a wider agreement. 

Sincerely Yours 
Richard N Ross, AICP 
2041 SE Elliott Ave 
Portland Or 97214 
s03-807-0612 
richardnross@ earthlink. net 
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From: Alyssa lsenstein [alyssaisenstein@yahoo.com]
 
Sent: Tuesday, March 08, 2011 l0:59 PM
 
To: Moore-Love, Karla; Ali Young
 
Subject: Re: petition supporting non-invasive replacement trees in Ladds Addition
 

Attachments: Maple Petition Page 4.jpg 

Maple Petition 
>age 4.jpg (427.. 

Attached is an updated Page 4 of the Ladd's Addition petition with three additional signatures. 
Please add this to the original petition you received from Ali Young on Friday. 

Thank you, 
Alyssa lsenstein Krueger 
2348 SE Tamarack Ave. 
Portland, OR97214 
503-231 -9393 
alyssaisenstein@yahoo.com 

--- On Fri,314111, Ali Young <rana,redlegged@gmail.com> wrote: 

> From: Ali Young <rana.redlegged@gmail.com> 
> Subject: petition supporting non-invasive replacement trees in Ladds 
> Addition 
> To: karla.moore-love@portlandoregon.gov 
> Date: Friday, March 4,2011, 12:Og PM 
> Dear Ms. Moore-Love, 

> Attached you will find copies of a petition from Ladds Addition 
> residents in opposition to an exemption to the Citywide Tree Project 
> allowing Norway Maples to be planted as a replacement tree in Ladds 
> Addition. Signers of this petition ask to work with the City's Urban 
> Forester to come up with a historically suitable non-invasive 
> replacement tree for Norways Maples. 

> ln the last two weeks, myself and my neighbor Alyssa lsenstein have 
> spoken with 63 neighbors. While we have not had time to canvas the 
> whole neighborhood we collected 59 signatures. Out of the people we 
> were able to speak with over the two week period g4 percent signed the 
> petition in support of a non-invasive replacement tree. The four who 
> did not sign asked to be given more time to think the issue over and 
> may sign when we are able to visit them again. 

> Please pass this petition on to the mayor and city council members. 
> The petition totals 5 pages. Please also confirm that you received 
> this e-mail. 

> Thank you very much, 

> Ali Young 
> 1737 SE Maple Ave 
> Portland, OR97214 

1 
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Moore-Love, Karla ï" ffissti Hff 

From: Margot Barnett Imbarnett2@earthlink.net] 

Sent: Wednesday, March 09, 20117:46 AM 

To: Moore-Love, Karla 

Cc: Jortner, Roberta (Planning) 

Subject: Comments on Citywide Tree Code Project 

Attachments: M. Barnett Comments Tree Code 3_9_2011.pdf; ATT0000'1.htm 

Please find attached and included below my comments on the Citywide Tree Code Project 
proposal and amendments. 

9-March-11 

Portland City Council 
Porlland City Hall 
1221 SW Fourlh Ave 
Portland, OR. 97204 

RE: Citywide Tree Project-February 2011 Proposed Draft, and proposed amendments being 
considered on March 9,2011 

Dear Mayor Adams and City Council Members: 

I arn submitting this written testimony since I am unable to attend the hearing on March 9, 
2011. This written testimony includes some oral testimony I have provided and additional 
cotnments on recently proposed amendments tl-rat are before you. 

I have been involved in urging the City to revise the tree code since 2005 researching and co­
authoring the repofi Tree Protection and Preservation in Portland a Call to for Reforms while a 
member of the Southwest Neighborhoods, Inc Tree Committee (a subcommittee of the Land 
Use Committee). I have continued to participate in the discussions of Urban Forestry policy in 
the city through service on the Urban Forestry Commission and the Stakeholder Working Group 
for the Citywide Tree Project. 

I urge you to move ahead with approval of the proposal brought to you in February with 
rninirnal changes. The proposal brings forward many of the changes that were requested years 
ago by the SWNI Tree Committee. Consolidating cocle, elin'rinating loopholes, education and 
enforcentent are all critical elements of what otherwise is incornplete package to protect a 
valuable infrastructure asset that provides a wide variety of ecosystem services that are well 
delineated in the code purpose statements and supported by cited research. I particularly 
appreciate efforts to recognize the value of healthy large trees, native trees ancl groves of trees. 

It is important as we become more reliant on green infrastructure for services utilizing green 
roofs, trees, swales other iunovative approaches that site inspectors be appropriately trained and 
view these elements fi'om the infrastructure perspective rather than as an aesthetic amenity. This 

31912011 
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3 ffidr iji"wproposal nloves us in that direction. 

This proposal creates consistetrcy, and provides for education and enforcement, that when irnplernented support the 
success of prograrns and plans which rely on trees like the Porlland Watershed Managernent Plan, The Urban Forestry 
Plan, Grey to Green and the Climate Change Action Plan. 

My interest in urban forestry stems from my environmental health tlainìng which recognizes the vital role urban 
forests play in providing clean air, shade, water filtration, and other human health benefits in addition to habitat, 
stonnwater and carbon sequestration functions. This proposal does have costs attached but these costs are small 
compared to the costs of not caring for and sustaining this asset. The phased approach will help reduce costs. 

At least half of the urban forest canopy is on private property thus it is important to ensure that we provide resources to 
address this vital aspect of Portland's livability. Portland is becoming a n-ìore mature city with most building being 
redevelopment and infill. As such it is irnportant that we be forward tliinking and find ways to encourage the 
stewardship and growtl-r of our urban f'orest canopy on properties that are already developed in addition to preserving 
trees during the development process. 

Please do not adopt the followillg proposed amendments: 

Amendment frorn Commissioner Fish, Pruning of street trees - Please clo not eliminate the City's existing street 
tree pruning pennit. If the Council feels changes must be made to this permitting system please institute a self­
issued perrnit system that can be done online or via a fonn that is completed and sent in rather than the proposed 
property owner notifìcation . A permit is enforceable, a notdìcation has less teeth. The self-issued permit system 
would still allow for the property owner to request assistance or consultation, and would not have a delay. 

Itern 2.4. i. Exempts Industrial and Cornmercial Zones that do not have existing landscaping standards fi'om the 
tree preservation and tree density requirements. I recognizethe need for this to be in place temporarily but would 
like a clear specification to levisit this when when LUBA remand issues are addressecl. While industrial zoned 
properlies need some additional flexibility and lower required tree densities they also need to bear some of costs 
and burdens of providing tree canopy, especially since these zones typically adcl to the heat island effect, inclease 
pollutant levels that are at least partly remediated by trees. 

2.8.1. Preservation lÌercentage. Change the preservation standard from 35o/o of >12" diarneter trees to 33o/o of >12" diameter 
trees on development sites [Mayor Adams 2l2l1l] I am not sure I understand the rationale for this amendment, and it does 
result iri the preservation of substantially fewer trees. 

2.8.1.b.: Eliminates the tt'ee rnitigation requirements for srnall lots between 3000-5000 square feet. Without 
rnitigation requirements there are fewer incentives to use design techniques to preserve trees. It also once again 
brings forward the question of why trees are less important for neighborhoods that are being developed more 
densely. 

2.8.3.: Expand building coverage exemption fi'om 90% to 80% - The conflict that this change seeks to resolve is 
not clearly specified or justified by the infonnation provided. 

2.D.1:Deletes provision allowing outdoor area to encroach into front yard setback for the purpose of protecting 
existing healthy non-nuisance trees 12 inches or greater. This will not impact many propefties, but allows 
flexibility fol those rare sites where it makes sense to preserve a particularly desirable tree. 

31912011 
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3.4.I : Deletes proposed tree replacemeut requirement for City-listed nuisance trees except in e-zone. 

This itern was discussed at length during stakeholder group rneetings and it was my impression that there was 
consensus on this issue. Mature nuisance trees do provide some of the same ecosystem services that desirable 
species provide, especially if the nuisance species is the only large tree present on a site. Replacement should be 
required otherwise we will continue to lose canopy. 

3. B. Private Tree Removal Pennits - For simplicity and equity please do not add a lot size exemption. Portland 
faces many challenges. I firrnly supporting a compact urban fonn, using infill wliile doing our best to preserve 
and enhance the green infrastructure of the region both within and outside of tlie urban growth boundary. Shacle, 
clean air, and greenery are elements of livability that should be distributed equitably across housing types. While 
the original proposal rtoves us in that direction, I am particularly concerned about proposed changes exempting 
lots <5000 ft2 fiorn tree preservation requirements. The overall impacts of this change on the city's canopy may 
not be very large its intpact on sectors of the city with larger arnounts of infill developrnent is large in terms of the 
character of neighborhoods and important aspects such as summer cooling, air quality. These issues were 
discussed at great length by stakeholders, and the two advisory Comrnissions who did not recommencl 
exemptions. Please do rrot lnove forward with this amendment. 

Changing the size of the tree size for permits to l6 inch diameter is potentially confusing and will not help with 
concerns about species diversity and retaining mature trees of species with slower growth rates and smaller 
diameter at full rnaturity (this includes sorne native species). It would be more consistent and rnake rnore sense to 
use the l2 inch diarneter if there is a change. 

I conditionally support Amendment 3.D.1: Allowing the Removal of Larger Trees for Programmatic permits - as 
long as the amendment includes the opportunity for public appeal. 

I support the following amendment: 

2.F.2. Adopt chapter 33.860, Comprehensive Natural Resource Plans that allow master planning for sites 
containing one or more environmental resource overlay zones. lslaff 2l2llll 

There are several items that are r-rot addressed by the current proposal that I wish to bring to the Council's attention for 
future consideration. I have mentioned these items before, but wanted to include thern in written cornmcnts. As we 
ûtove forward with the Portland Plan we will neecl to find creative ways to balance the needs for density, other forms 
of green infi'astructure (green streets, swales, etc.) and solar access with the need to suppolt a divelse urban forest 
across a variety ofurban land uses. 

The City needs to address the costs of repairing damage to sidewalks from tree roots. lf we are asking citizens to plant 
more trees, get pennits for removal and pruning of streets we need to look at ways to help citizens reduce the 
additional costs imposed by property owner responsibilities for sidewalk maintenance when damage is caused by tree 
roots. Hopefully the City can look at rnodels used in other jurisdictions and find ways to share costs and\or help 
property owners (especially low income home owners) finance repairs. 

Bear in mind as you look at the proposed code and consider any amendments that there are some elements in the code 
that are based upon balancing input frorn stakeholders and tradeofß that were created during this lengthy Project. 
Changes may upset that clelicate balance that was created over a year of intensive group work followed by staff code 
development and further vetting through two City Commissions which worked together and took public comment over 
an extended period. 

I urge you to help this proposal rìove forward. Thanks to staff for all of their liard work on this project and to you for 

3/912011
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your careful consideration of this code improvernent and irnplernentation strategy. :Í"ffi{Ålrtrg 

Sincerely, 

Margot Barnett 

9912 Sw 25tlt Ave 
Portland, OR97219 

31912011 
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From: 
Sent: 

Peter Torres Ipeter@multnomahtree.com]
Tuesday, March 08, 2011 6:55 PM 

To: Moore-Love, Karla 
Subject: Trees 

Attachments: peter.vcf 

ffi
 
peter.vcf (314 B) 

I am 100% in favor of Commissioner Fish proposal to replace street tree pruning permit. I am 
owner of Multnomah Tree Experts and have been working in Portland since 1992. The permit requirement 
causes much ill feeling between residents and the City due to City incompetence and/or under staffing. Same 
is true of tree removal permits on or off the private lots, by the way. I recommend a statement of requirements 
to be sent with the annual property tax invoice. Peter Torres 
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Moore-Love, Karla :g&4¡)*ffi 
From: hollyheidebrecht@gmail.com on behalf of Holly Heidebrecht [holly@stjohnsmainstreet.org] 
Sent: Tuesday, March 08, 2011 5:52 PM 

Tol Moore-Love, Karla 

Cc: BPS City Tree Project; Charles Doepken 

Subject: citywide treee policy review letter 

Attachments: tree letter to city council.doc 

Please see attached for the Mayor and City Council. 

Holly Heiclebrecht 
Executive Director 
St. Johns Main Street 
s03.961 .205s 

3/812011
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Marclr 7 ,2017 

Mayor Sarn Adams 
Commissioner Nick Fish 
Commissioner Amand a Fritz 
Commissioner Randy Leonard 
Comrnissioner Dan Saltzman 

City of Poltland 
1221 SW 4thAvenue 
Portlarrd, OR 97204 

Re: Cityr,vide Tree Project 

Dear Mayor and Commissioners: 

It has been geuious to implernent the Main Street approach in St. Johns. We have been 
givin the organization skills to directly address the biggest needs in the most direct 
approach possible. Livability, the desire to keep St. Johns a vibrant historical 
neighborhood has been marked as the highest priority. We have narrowed our goals to 
tlrree focused effofts, crime abaternent, cleanliness and ease of walking in a20 minute 
neighborhood. The trees and how they are performing is the biggest deterant for people 
walking downtown. 
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T #41,i¡ij#Moore-Love, Karla 

From: Dave Nielsen [daven@hbapdx.org]
 

Sent: Tuesday, March 08, 2011 4:31 PM
 

To: Adams, Sam; Commissioner Fritz; Commissioner Fish; Leonard, Randy; Commissioner Saltzman 

Gc: Moore-Love, Karla;Jortner, Roberta (Planning); Ruiz, Amy; Kuhn, Hannah; Esau, Rebecca 

Subject: RE: HBA 3/B letter re: Citywide Tree Policy 

Attachments: HBA ltr to City Council re Tree Policy amendments.doc 

Mayor Adams and Honorable Commissioners, 

Attached are our comments regarding the proposed amendments shown in attachment 1 of the 
materials provided last Friday. I am also emailing a copy of this to staff we've been working with in BDS, 

BPS, and the Mayor's Office of Sustainability. 

Thanks once again for your courtesy in reviewing and considering our feedback. Several of members or 
our Portland lnfill Housing group will be attending tomorrow's City Council meeting and we look forward 
to the opportunity of answering any questions or providing additional feedback. 

Dave 

David Nielsen, CAE 
CEO 
Home Builders Association of Metro Portland 
15555 SW Bangy Rd,, Ste. 301 
Lake Oswego, OR 97062 
503-684-1 BB0 
503-684-0588 (fax) 

Your HBA membershíp could be worth money! Being an HBA member means getting huge discounts 
on employee health insurance, workers comp, fuel, cell phones, credit card processing and more. Your 
membership doesn't just pay for itself. lt can pay you back. Click here to find out how to get the most from 
your HBA membership. 

Want to follow us online? Connect with us on Facebook, Twitter, and Linkeçlln! 

3/8/2011
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Home Builders Association 
of Mclrcxxrlitarr f l¡rtlancJ 

March 8,20'J"'J. 

Portland City Council 
City of Portland 
1221 SW 4th Avenue, Rm. 140 
Portland, OR 97204 

Re: Citywide Tree Project and proposed tree code amendments 

Mayor Adams and Honorable Commissioners: 

At the city council meeting on Wednesday March 9th, you will be asked to hear and vote on proposed 

amendments to the proposed tree code. I would like to share our views on a few of the key 
amendments that directly impact the members of the Home Builders Association and their ability to 
provide affordable infill housing in the city of portland. 

-	 ltem 2.8.1' - This amendment will lower the preservation standard from 35% to 33%. This 
amendment was presented by Mayor Adams and staff supports this amendment as well. 33% is a 

more practical number that is easier to calculate and easier to implement. Our strong 
recommendation is to accept motion option 1. 

-	 ltem 2.8.2 - There are two amendment options on this item. Staff recommendation was to raise 

the small lot exemption from less than or equal to 3,000 sq.ft. to less than 5,000 sq. ft. Our strong 
recommendation is to accept motion option 2. Exempting lots less than 5,000 sq.ft. in the city 
would account for 22% of all lots in the city while impact¡ng less than 3To of total tree canopy. 
The majorityof all infill building in Portland occursonsmall lots. These lots need maximum 
flexibility if builders are going to meet the city's goals for infill housing and redevelopment. While 
we appreciate the amendment from the Mayor's office, the staff recommendation is easier to 
administer. lt will also require significantly fewer lots for staff to review, while the impact on 
overall tree canopy is small. ln addition, builders still have to meet tree density requirements on 
the lots, which helps ensure new trees are planted and the tree canopy is maintained. 

-	 ltem 2.8.3 - lf motion option 2 is accepted on item 2.8.2 (raising the minimum lot exemption to lots 
less than 5,000 sq. ft.) then this is not as critical of an issue to us. By allowing exemptions on 
smaller lots, the City is also allowing needed flexibility on lots where there would be high building 

Home Builders Association of Metro Portland	 pg, 1 
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coverage. We do not have a strong recommendation on this item assuming the minimum lot size 

exemption is raised to lots less than 5,000 sq.ft. 

-	 ltem 2.C.1,- This amendment has options to include street trees into lot tree density calculations, 

whichwesupport. Ofthelistedmotionoptions,motionoption2isclosertoourrecommendation. 
However this option only allows street trees to be counted towards density requirements on lots 

less than or equal to 3,000 sq.ft. At the very least this should be raised to lots less than 5,000 sq.ft, 

to be consistent with our recommendation on the small lot exemption. However, our question still 

remains whv street trees do not count on all lots. A tree contributes to the canopy regardless of 
where it is and should be counted. Therefore our strong recommendation would be to change this 
amendment and at a minimum raise the street tree inclusion to lots less than 5,000 sq.ft., but we 

would also urge street trees be included towards density requirements for all lots regardless of size. 

-	 ltem 2.D.t- There are definite pros and cons to this motion option regarding flexibility on 

recreational outdoor space requirements, so we do not have strong feelings either direction. We 

understand and appreciate Commissioner Fritz's desire to allow some backyard space for families to 
have with their homes and we support this wherever feasible. Generally, though, we would 

endorse any regulation that allows for flexibility in the setbacks to preserve trees so our 

recommendation would be to accept motion option 2, 

-	 ltem 3.8 - While this motion regarding private tree removal does not apply to development 

situations, accepting motion options 2 or 3 would remain consistent with lot size exemptions 
proposed for development situations. Accepting a lot size exemption of less than 5,000 sq. ft. for 
both private and development situations makes it easier to enforce and understand. 

I sincerely thank you for the courtesy of your time in hearing our feedback once again. We continue our 
commitment to working with the City to effectively meet desired housing needs while also 

accomplishing tree canopy and other important livability goals. 

Respectfully, 

David Nielsen 

Chief Executive Officer 

Home Builders Association of Metro Portland	 p8.2 
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tree regulation comments 

Moore-Love, Karla 

From: lorraine guthrie Iorraineguthrie@earthlink.net] 

Sent: Tuesday, March 08,2011 4:06 PM 

To: Moore-Love, Karla 

Subject: tree regulation comments 

Ka rla 

I would like to comment on the tree regulations that are being considered by City Council. 

lamaresidentofthewesthillsandanarchitect. Ourpropertyhasseveral largetreesandispartiallyin 
an environmental overlay zone. Some of my residential clients consider additions as we study how to 
make their homes work better for their families. ln these two contexts, I have dealt directly with tree 
removalquestions. Streamliningthe presentation of the current regulations is desirable. ldo not, 
however, agree with the City Council's proposals to increase regulation of trees. 

I support the idea of a dense urban canopy, but find that the "all or nothing" attitude that attempts to 
save trees can take, is sometimes misguided. Many trees within the city are self-seeded, with no 
consideration,bynature,ofthelocationorfutureimpactontheuseoftheland. Thesetreesare 
allowed to grow, because they are pleasing and do not restrict, and perhaps even enhance, one owner's 
use of the property. There does come a time however, when theirsize, or location becomes untenable. 
The restrictions the City is considering unreasonably limit owners' options by making it difficult to 
remove ill-placed trees. We have experienced this personally with a 40'+ maple and similarly sized alder 
that are touching the foundation of the home we purchased 4 years ago - both had diameters over 20". 
I am quite certain they self-seeded were allowed to grow by a succession of owners. I see new 
seedlingsonourlotofatleast3cedars,2hazelnutsandanalder. Allwillbefineforafewyears,butif 
allowed to reach maturity, will be too large for their locations. Lack of management of these seedlings, 
and the proposed regulations, could create an unnecessary burden on a future homeowner who would 
like to deal with their poor placement. 

There are similarly, many trees in the City that were planted with little consideration given to their 
ultimate size. People plant without realizing that a tree can get to be 40+ feet tall, or not minding 
because they know they won't ever have to dealwith their 5-gal,maple for more than a few years. Over 
the years these trees outgrow their location and the regulations being considered hinder an owner's 
ability to remove the these ill-fitt¡ng trees without penalty. 

There are also issues with trees that while not yet dead, are severely compromised in health, and could 
create a hazard to people and property. There needs to be a way for trees that fall in this category to be 
removed without penalty. 

Some of the outstanding questions that I understand are being considered..., 
Diameter of tree to be regulated. One size does not fit all species. A fir and a maple of similar height are 
quite different in diameter. ln a survey of friends, most underestimated the diameter of the trees. The 
trees are bigger than people think. lf the City Council determines that trees must be regulated, and 
diametermustbeimposed, lsupportthelargestdiameter-20". Aquitemediumcanopytreecan 
easily have a 12" or l-6" diameter. 

The requirements should differ between commercial/multi-family residential and single family 
residential properties because the other limits and possibilities for development are different. For 

example the parking requirements for some commercial lots in itself considerably limits the area of a 
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tree regulatiou comments Page 2 of 2 

site which may be occupied by a building. "tffi4 iJ5Jtr 

The tree canopy percentages proposed are much too dense for realistic development of houses, especially on the standard 
5,000 sf lot. The proposed tree canopy leaves little space for play and other open areas. lt also creates too much shading for 
vegetablegardensandenjoyingthesuninoursun-deprivedlocale. Thecanopyrequirementswillcreategreateroverlapoftrees 
over multiple properties, limiting not only the owners use of the property but also the adjacent owners. I do support street 
trees, as currently required, and believe they should be counted towards the property's overall coverage density, if imposed, on 

lotsof allsizes. Thetreeactuallytakesupmore"space"onthelotthanitscanopydiameter-forpropermaintenanceand 
safety, a margin of space needs to exist between the trees and buildings. 
Using the models - 2 small canopy trees (30'canopy dia..... area = t,41"3f1+ 3 medium canopy trees (55'canopy 
dia.....area=7,724sf)=8,549sf of canopycoverage. Thisleavesnospaceforahouseona5,000,orevenal0,000sf lotleaves 
insufficient building area. This overplanting represents the same misguided/ill-informed planting scenarios I mentioned earlier 
in my letter. 

I enjoy and appreciate the very special tree canopy in Portland. I also support property owners' ability to realistically develop 
their lots. This supports the City's goals of more dense urban development. Open space and maximum area requirements on a 

lot already, and properly so, limit the buildable area. The proposed tree regulations place excessive additional limitations on 
buildable area. 

Thank you for your consideration. 

Lorraine Guthrie 
2748 SW Patton Court, Portland OR 97201 
s03.804.5725 

31812011 
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Moore-Love, Karla T å$-45Håf 

From: Dkbre@aol.com 

Sent: Tuesday, March 08, 201 1 12:45 pM 

To: Moore-Love, Karla 

Subject: Tree Policy 

Thank you for the opportunity to have input on the city of poriland rree policy. 

I am concerned that there is not congruity between your policy to promote increased tree canopy, and 
your new fine policy for property owners who have trees. You should provide incentives tor peófle to 
have trees, not fine them for having street trees, especially the large canopy trees that you seem to 
desire. 

l.urge you to cancel the sYstem of fining property owners who have trees that may happen to fall into 
the street. Reasons include: 

1) The fine is a cost burden. Having street trees is already expensive - I spend about $400 a year on 
pest management, pruning and maintenance, plus 40 hours or more pruning and raking, each year.
why should I pay a fee in addition for cleaning the street in front of my housã? 

2)The fine is not equitable. Many neighbors without trees as well as visitors park under our shade 
trees, especially in summer - why should it be my sole responsibility to pay for leaf pickup and street 
cleaning? 

A better policv would be to pal¡ for leaf pick-up and street cleaning throuqh our taxes, which as a 
homeowner and business owner I aleady pay plenty of (and Sau.ßays there ß a surplus!). I would also 
note that, if we had weeklv vard waste pickup, there would be enough room to put my street tree leaves 
in my yard waste containers - we are all hoping that weekly pickup ðan happen'soon. 

Thank you, 
Kamala Bremer 
2224 SE Grant St. 

318/2011
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Moore-Love, Karla 

From: James Wentworth fiwpfortrees@yahoo.com]
 
Sent: Monday, March 07,20117:26PM
 
To: Moore-Love , Karla
 

Subject: Response to amendments for the Tree Code: Chapter i 1 

Hello, 

l'm Jim Wentworth-Plato. I participated as the professional arborist on the Stakeholder Discussion Group
and have spent more than 100 hours working on this project as a volunteer. l'm disheartened by some of 
the proposed amendments. I feel strongly that industrial land should be regulated the way smaller parcels 
are regulated. The first three points below are related to the latest round of amendments I've seen. The 
other points are included because I haven't seen any discussion or action on them, but I feel they would 
make the code better. 

1. lt looks like you are proposing to exempt most commercial land from having trees (#2 of the 
discussion items). This is unfortunate and l'd like to see this worked out for consistency. Think back to 
the reasons for this code amendment, to create a more uniform code and align the city's goals with 
grey to green and watershed management plans. Businesses have a responsibility to the community 
they serve. We have discussed the benefits of trees ad nauseum and despite these discussions, and 
written goals, this amendment is yet again thrown in to maximize profit, speed, and square footage. 

2. ltem 2c is unfair and will be confusing. Remember we're trying to create a more uniform, easier to 
understand code. lf you're counting street trees for small property densities, then you should also 
count it for larger properties. 

3. I support Comm. Fritz recommendation for the permit threshold to be 12" for consistency and 
ease. I understand the problem of staffing site visits, but simplification is a problem here. Think about 
counting the rings oh a tree stump. There can be 10 in an inch. A 20" diametertree has a 10" radius, 
and that makes a 100 years. On the other end of the spectrum I see Ailanthus trees, on the invasive 
species list, with growth rings as big as an inch. The inspector can tell at a glance the species of tree, 
and have a better idea of value to the urban forest. lt doesn't have to be a long drawn out inspection, 
and will serve the city's goals better. 

4. Cítizens and arborists should be allowed to prune lower branches on street trees to 
provide clearance from sidewalks and streets without a permit. The time saved could be utilized 
on other site visits. A simple three picture diagram can show proper pruning technique in the tree 
manual, and a note about risk, traffic, and electrical hazards can help people decide if they need a 
professional. 

5. Replanting should be encouraged to be done in the wet months, instead of the current 30 day
timeframe. lt would increase planted survival. 

3t8t20t1 
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6, I encourage you to consider requiring businesses that get licensed for tree work in the city to have certified arborists on 
every job site. The ISA has a widely accepted program for certification. See www.isa-arbor.com. Biological systems are 
complex. Over simplification of the code will result in an urban forest with less diversity and increased risk. Different trees act 
differently under stress. Arboriculture is more than cutting trees. The city has diverse and complex code regulating 
electricians, plumbers, and others. The code doesn't have to be simple enough for a sixth grader. lt should address the more 
technical nature of trees. The tree manual can be super simplified to show people where to go in the code. lf you believe that 
plumbing and electrical mistakes constitute a bigger threat to society and require more oversight, consider a 100'fir tree 
toppling due to construction induced root loss. 

7. Putting Tree preservation plans on Portlandmaps.com in addition to the contact person would increase compliance. 
There are many trees in the city that are under protection of tree preservation but few arborists or homeowners know if the 
tree they are working on is on a preservation plan. There needs to be an easy way to access this database if you want 
compliance 

B. Therequiredsigninll.60.030Clcshouldalsohavethenumberforthepersonatthecitywiththeabilityto 
address violations in a timely manner. Because root damage from construction, grade changes, and compaction, rarely 
manifest for 3-5 years from the time of injury. lt behooves us to enforce preservation now to avoid larger problems later. This 
will also reduce repeat offenses. 

9. The contact person at the city should be staffed during daylight hours, or within an hour or two of dawn and dusk 
and on weekends. That's when the most violations are occurring, I believe. This position doesn't need to be 2417. 

10.Will payments into the tree fund go to purchase easements or mini-parks to keep trees in infill communities? I 

support the concept of infill but not the current incarnation. l'm witnessing a shrinking and decline of our urban forest as well 
as the livability of our neighborhoods. Smaller lot sizes don't leave room for a large canopy tree and a building. I understand 
the decision has been made that more people close together is in our best interest, but if you're serious about it, then there 
isn't room for trees on site. A 3,000 square foot lot barely provides enough room for the building, some screening shrubs, and 
the garbage can. 

'11. The tree manual is one of the best things to come out of this proposal. I have a lot of ideas, tons of reference 
material, and a willingness to help put together a manual that will address basic questions about the code, the relationship to 
grey to green, watershed plans, and other codes, simple tree care, simple hazard identification, and references to other 
resources. Call on me for help. 

Thank you for taking the time to review my concerns. Once the Code has been amended according to my suggestions, I trust 
you'll hear additional testimony. 

Sincerely, 

Jim Wentworth-Plato 

3t8t2011 
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B.MA #PN-13148 
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Jim Wentworth-Plato 
Board Certified Master Arborist PN-13148 
Emerald Tree llc 
503.310.5046 

Our ordinary mind always tries to persuade us
 
that we are nothing but acorns and that our greatest happiness will be to become
 

bigger, fatter,shinier acorns ;
 

but that is of interest only to pigs.
 
Our faith gives us knowledge of something better: that we can become oak trees.
 

- E.F. Schumacher 

3/812011
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L#4$,YtrMoore-Love, Karla 

From: Kria Lacher [kria.lacher@gmail.com] 

Sent: Monday, March 07,2011 1:14PM 

To: Moore-Love, Karla 

Subject: Tree policy 

Karla 

I agree with rnany of the proposed tree policies. I do however corlcur with Mr Fish regarding 
small lots and buildable space. If there is street tree possibilties I think that should be allowed as 
a trade for removin g a tree. Especially if there are solar panels involved. I do not agree with 
I-IBA's idea that seeffts to point to the idea that we are placing an undue burden on the builders. 
That is where it should be. 

I think it is a mistake to decrease the density for any zone. I also would like you to consider 
putting trees in all the street "bullets". Those are right in the rniddle of a large heat sink. 
Planting trees in thern would add safety and would cool the streets 

Kria Lacher 
Portland's Green Real Estate Broker Meadows Group lnc. Realtors 

c- 971-506-4663 
o- 503-548-4495 
f- 503-238-1704 
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Moore-Love, Karla 

From: M'Lou Christ [mnortie@yahoo.com] 

Sent: Monday, March 07,2011 12:17 PM 

To: Moore-Love, Karla 

Subject: Citizen Draft for City-wide Tree Canopy 

Dear Mayor and Councilors: 

I am very disappointed and angry to hear of the many amendments proposed for the tree policy, 
amendments which will require fewer companies and individuals to help this city maintain its tree canopy, 
which will require fewer and smaller trees to compensate for ones felled before their time, the list of 
offenses proposed to this initiative goes on and on. 
How can you profess to want trees for the health --physical and economic--and beauty they provide, but 
entertain policy changes which will reduce rather than expand that canopy?! 
And all this bowing before developers is just short-term gain, anyway, and you know it. They'll be grateful 
now, but we'll lose our status as a "tree city" and our overall good city ranking will diminish, bringing in far 
fewer folks who care about quality of life, perhaps even driving out some already here. 
Get a grip. Vote for more protection and expansion of our tree canopy, not less! 
--M'Lou Christ 
inner SE Portland 

3/7 t20tt 

mailto:mnortie@yahoo.com


Page 1 of I 

Moore-Love, Karla 1ffi4È!î*m 

From: Greg Schifsky [gregschifsky@yahoo.com] 

Sent: Sunday, March 06,2011 4:47 PM 

To: Moore-Love, Karla 

Subject: tree amendmentrs 

Karla, 

On the amendments for the upcoming Tree Policy changes,
T would add that it makes no sense including street 
trees for approval of a partition or development on a 
lot that should have trees. Street trees stand alone, 
protect mostly sidewalk and streets, and in most cases,
add a smal-l amount only, of tree canopy---which is a 
target of this Cit.y, adding canopy. 

Af so: existing residents somet.imes don't want a street 
tree/ sometimes homes are sofd and a tree will be 
added. A street tree should not be a "condition" of 
approval of development. 

Greg Schifsky 
SW Portland 

3/7120t1 
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Moore-Love, Karla 

From: Rejuvenation Artisans [rejuve@rejuve.net] 
Sent: Saturday, March 05,2011 12:54PM 
To: Moore-Love, Karla 
Subject: Tree Code Testimony for City Council 

Attachments:	 Tree Code Testimony for City Council.pdf; ATT00001.txt; Supporting Documents.pdf; 
ATT00002.txt; ecobiz-LOGO-LANDSCAPE-C.gif; ATT00003.txt 

Ël 
Tree Code ATT00001.txt 

stimony for City ( (70 B) 
Supporting 

:uments.pdf (1 M 

TT00002 
(424 B 

.txt 
) 

ecobiz-LOGO-LA ATT00003.txt 
DSCAPE-C.sif (8. (20e B) 

Tree Code Testimony 
for City Council: 

Hello, 

Please submit the following letter, and attached supporting documents as testimony for the upcoming City 
Council meeting scheduled on March gth, 2011. 

Thank you! 

-Micha Sinclair 

mailto:rejuve@rejuve.net
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l\4alclr 4*, 2011 

Poltlancl City Council 

Anlcnclnrcuts to the Ciq,rvicle 'lrce lrroject lìcconrnrcllclcd l)rali 
l22l S\\/ Iìour-th AverìLrc, Iìoorn 140 Poltland, OR 97204, 

I(arl¿r. N4 oolc-l¡r'e @portl:urclor-cgon.g.ov 

I).u. Clit¡' Ctlu'cil: 

Wc ltavc a stl-ong colìceln ¿rbout the lollou,illfì ¡;rovision in tìre code, rurcler: 30. Goal 5, Natural Resources, 
Scenic and Historic Areas, and Open Spaces 

\\/hat ¡,ou ha.r,t: rì<)r'r' ¡trc¡r<lsecl currenl]l, reads: 

'l-he Oit¡' t'eqttires a'l-itle I I pclnrit l() rcnìo\/c, rc¡rlace or- pla¡t ¿ì.n)/ trcec i¡ Cit¡, 
riglrts-ol'-rva¡'. The City F'ol'estel'is ar¡thrlrizcrl to rc<1uire or- pl'c\/erìt thc planting ol' 

specilìc s¡:ecics, ¿rttcl to t'equit'c rculor,;rl <¡f'trees ¡tlanlecl in violatiolt of'these ¡¡lcs. 
'l'lre pxx,isions of'1-itle I l,'l-rccs rc<¡rrir-c thc Citl'lìol-estcr.to coltsicìcr.aclo¡rtcrì 

histrrl'ic guiclclincs in appxx,irt¿¡ ¡relnrits to ¡rlant tl'ccs. 'lhcsc ¡rroccdulcs ulc 
sullìcietrt to ctìsure protcctìotr ol'thc lristr¡l-ic charactel' ¿urcl ¿rssoci¿rtcd Goal 5 

l'esources in Ladd's Aclclition. 

Wc bclier,c that it shoulcl lte changecl to r-cacl instcacl: 

'fhc Cig'requilcs a'l-itle I I pclnrit to rerÌ)o\/e , re¡;lacc or plant :uì]/ [r-cc{ in Cit¡, 
rights<rf'r,r,:ry. Cit¡' Fbrester is authorizecl t.o prcvcr.rt the ¡rlanting ol'specilìc: s¡tecie s, 

ancl t<r reqttire retnoval o{'tlccs planrccl in violation ol'these rulcs.'l-hc City F<lr.estcr 

is lìllther-authorizecl to requirc that trce selcction is in accol'claltcc u,itl a s¡tecifìc 

acsthctic. 'llte provisions of'Title I l,'l-rccs r-c<yuile thc City ltl'ester to cor-rsicler­

acloptecl historic gr"riclelines iu :tp¡rloving pclmits to plant tlees. 'l-hese proccclules 
are sullicient to enstrt'c ¡rt'otcction ol'thc histol'ic ch¿rractcr ¿urd ;rssoci¿rtecl Goal 5 

resour-ces in l,adcl's Acldition. 

http:prcvcr.rt
http:Citl'l�ol-estcr.to
http:portl:urclor-cgon.g.ov
mailto:r'cjrrvc@r'cjuvc.nct
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We bclieve this changc is vit.al. lì1, a¡¡,u,t,trt* thc City lìorestel. to tìot on11, ¡rrcve nt, but als<t r-crluirc "s¡tccilìc 

clircct ¡is stirfl tr¡ ¿rllou, plantccl. 

not tlrcir sllccifìt' spr-r'ics. 

the currcnt cxanrplc of l)utch lìhll Discasc s\\/cepirì¡3- unhinclercd fìonr tlee ('<) tì-ce in Laclcl's Addition, 

r,¿u'iel.!' of'tr-cc s¡recics to llindcl thc s¡rrcacl ol'bliglrt, or rcsist its efl'ccts. 

incl'casccl exposulcì ol'inlèctccl ¡rlants to the sulrc¡uncling tlees <lf the s¿une specics. 
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reach nratul-it1,, a 1tr-occss tìlat takcs nì¿uìJ¡ yeal-s. 

s<lnrcthing r,r,ill coruc along t<r kill it. 

¿rl)ovc, thc citl' lìllcstcr lv<lulcl bc encour:rgecl to re<¡uire that onl¡, l;i¡','¡t tl'ccs bc ¡rlantccl <tn lllcsc stl.eets. 

h¿n,c blackerl <lut thc clicut's acldlcss ilt orclcl to pr'<ttecl her ¡tlivacl'). 

¡rollution, ancl hcl¡r altatc thc cit.1r'5 1t"'.t isl¿ulcl clfcct. 

As u,e vvatr:lt hclpless as f)utch lìhn l)isc¿rse ¡uns unhindered cvep b1, ,rr,,- llest eIftr't.s t6 h¡;lrt it, fêlli¡g trce ¿rficr 

trce, I ask that )/ou consiclcr its inherent lesson. Plcase don't ¿rllou, thc nristahcs that lccl to this tellibly sacl 

clefbrest¿tti<tn b1,l'¡ll,r1,¡ be repcated. M1'proposecl small changes to these fèu'scntcuces u'ill nlake thc {ilíc¡en<:c. 

it. Divcr-sity ol's¡rccics on cvcl')/ city bloch is tfic only r-cal u,¿r), to pl'olcct a city's arbo¡ic¡ltu¡e. \\¡ith c¿rrefìll 

specics, so thcre is altsolutel¡, n<l intelli¡ìent re¿rs<n rìot to clo s<t. 



II,4i;i jjF,
 

Sincclcly, 

I\4icha Sinclair 

lìcjuvcnation Artis¿urs l,anclsca¡rcs 

rc.juvc@r-cju\/c.ncI 

t,r,r,tl.rt. fei Urrc. ltct 

http:t,r,r,tl.rt
mailto:rc.juvc@r-cju\/c.ncI
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Micha Eincla¡r <michas@ raiuve.net>
 
Street tree€ in Ladds Addltlrn
 
Octobor 14, 2010 12:06:30 PM PDT
 
Davicl McAllister <David. McAllìsler@ ponlandoregôn, go\¡>
 

1 Attåchmênl, 7.9 KB 

l{Éllo Mr. McAll¡steÌ, 

I don't now if you reffiember me, but l'm a conträctor that spoke at the Forestry Comñìís$iÕn meeting Õn July zgth, about streel tree Öode. Our
 
ccllcérn has beôn, ând oontinuçâ to be, monocultur¿ìl slfeet treÞ plåntings in areas like Ladd's Additìon, and- tfi6 danger$ il posBs to our ufban

oanÕFy, and our city'â storm water manâgement system.
 

lcurlêntlyhãVêåclientthâtownsãpropertyåtWþinLadd,saddit¡0n,andshedoésnotwíshtoplåntrnoIgbirchtrees.withthe
 
threal *ìat lhc Bronz€ Birch Borer pose$ to äfl varieties of hircñ-ì?ees in the Northwest, forcing prolileration of blrch as sheet trees soûms â
 
FarliÈulårly pÕor idea.
 

wheñ I spoke with ycur inspectct th¡s m{,Ining, Ned $oja, he said he made ii cleåf that Énything other than å birch tfeè would be untik€ly to be 
spprctved, åncl lhåt he wôuld hsve to Íun il by hi$ supervis{r, and notify llre Save the f¡¡r1s peoþte. H6 mrnt¡oned "Tob}l' by name. Why doos a 
city inspeclÐr feel he has to nol¡ly a pr¡våte ürgâfllzêttion about ã city pcrmlt oi this type? Neà then said it would f¡e weeús betore he harj an 
ånsw6r, 

I lhen cåUed his supervisor, Rob Ctout¿, dir€clly, sinúe Mr. Soja said he would have to run it |ry hirn. Mr. Crautz shut m6 down hård, wâs 
oompletely un¡ntere$ted in he€ring what stleel tees we propÒsed. He seemed angry et m6, and said unequívocafty thât h€ would deny åñything

nther than blrch kees on SE Palm Street. He made it cle¡rr thàt this was trecause òf "neighborhood åssociåfions,,, 
 whìch seeme¡ to mé no tikety"f:e'ânÓthef rêfêrsncé 1Õ the s€we lhe Ëlms organization. I do not undêrstand why this organÈation is being allowed to sêt pûlicy with the oity of 
Po¡tlard's lnsp€ctOrs, and supêrvi$ors. ËsÞecially when the science, ând rurr€nt loúal evidsnce has sliown this sori ol monòcultrtrål plånflnú plan
tÕ bê hãrmlul to our c¡W's urban canopy. 

My undersfÈndin0 al the fo¡êùlry commigsíon wâs that you*and the major¡ty of the cômmission*shared our cûnëerns aboul mÕnocultural planting, 
and have recûgnized thê devaslating eflects that they åre havin0 on areas like Ladd's addlfioñ, where tt hâÊ ãllowed Dutch Ëlñ diseese f$'iumt "' 
unhinder€d from lree to trse. 

I would like to infü¡målly appeal this decísion tû you, bëftrê fillìng a formal âppeãl on flehalt of a[r client lo lhÞ ForÊ,shy Sûmrnission. 

I wa$ never able to glve Mr, Croutz lhe namos of the trees we were proposing, They äre as lollows: 

1sl Tree: Strawb€rry Tree-bûtâniÕal nâme, j Arbutus ,Marina, 

(backup sUggestion: Mãdronê-botanícal name: Arbutus menziesii) 

*nd rree: Litle Gsm Evergreen Magnolla-bolanical name: Mâgnolia grandiflora'Lifile GÞm' 
(båckup ${"lggestìon: Þ"t. Flanchard ËveÍgraen Magnolià--botanical name: Magnqlia'D,D. Blancharc.i) 

Thank yûu, 

-Micha Sinelair 

Rejuvenation Artisåns Landsoapes, LLC 
ww!{.reiuve,net 

Micha Sinclair - Hsrdscåp€ Deslgner, Huilder, BES Certified 
Grace consìanlina-$inclair - Landscåpe designer, certified horticulturi6t, BEs certìfied 

¡, i,.
S -,.lti] l¡i::. .' .,'!ì

..r.,.. .r. -:-tëa:i;ì:r:! 

.,¡.]i{i$i:.r¡if ¡l 

http:raiuve.net
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I)r<t'uilrct S'. ?0I() 

llr', !ì,rlrclt {.1¡rrrr< lr 

I L-lilu¡ Fore str), l'rr¡filarn C)ootrlirrnlcr 
(li.rl r¡l I'r>l Il;urtl - Pirrlis & lì.r,rc¡:eirtitul 

l0l) l() \ I)r:rvcr', lrorl[;urd. Olì 97t17 

Iìohc lt. (' r'rru<:lr i4J¡ioltlandol e{on. gov 

l.).,u' 1trr'. {lr'ot¡t ir: 

thc1,hel¡,r rrr rürurag{: l}o¡1.ian<l's stcrnr water"iltrd ¡rollution, and [rcl¡r abatr: t]rc {:itv'ä hea.t isliuid cllt'tt.. 

blin<ll-v fìrllcw' its trísfakes t¡ut ol a tuispìactxl sense of piet-v. 

Silrccrclv, 

l{ici¡a Sinclair'
 

lìc.iur.enati<¡n .A.r'tisaru Iartdscapcs
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Moore-Love, Karla 

From: Ali Young [rana.redlegged@gmail.com]
 
Sent: Friday, March 04,2011 10:10 AM
 
To: Moore-Love, Karla
 
Subject: petition supporting non-invasive replacement trees in Ladds Addition
 

Attachments:	 maple_petition_page'1.pdf; Maple_petition_page2.pdf; MaplePetition_pages4-S.pdf; 
m aples_petition_page3. pdf 

ma ple_petition_ Maple_petition_ MaplePetition_p maples_petiUon 
ragel'pdf (4 MB'tage2'pdf (a MB'rges4-5'pdf (44"'page3'pdf tt t"o"u,. 

Ms. Moore-Love, 

Attached you will find copies of a petition from Ladds Addition residents in opposition to an exemption to the 
Citywide Tree Project allowing Norway Maples to be planted as a replacement tree in Ladds Addition. Signers
of this petition ask to work with the City's Urban Forester to come up with a historically suitable non-invasive 
replacement tree for Norways Maples. 

ln the last two weeks, myself and my neighbor Alyssa lsenstein have spoken with 63 neighbors. While we 
have not had time to canvas the whole neighborhood we collected 59 signatures. Out of the people we were 
able to speak with over the two week period g4 percent signed the petition in support of a non-invasive 
replacement tree. The four who did not sign asked to be given more time to think the issue over and may sign
when we are able to visit them again. 

Please pass this petition on to the mayor and city council members.
 
The petition totals 5 pages. Please also confirm that you received this e-mail.
 

Thank you very much, 

Ali Young 
1737 SE Maple Ave 
Portland, OR97214 
503-284+0698 
rana. red legged@gmail. com 

mailto:rana.redlegged@gmail.com


PETITiON FOR. AN ECOLOGICALLY SUSTAINAEI-Ð TREE CANOFY IN LADDS ADÐIT CN NEIGHBORHOOD 

in i 909, when Emanuel lvlische designeci a formal lanclscape plan for the gardens in Ladd's Addition, little rvas known about invasive species and
 
monoculture. Today, Norway iViaples are on the City of Portiand Nuisance P1a¡t List because they ale invasíve. T¡eir seeds spread milås, choke out

native ftees ancl compromise the health of the extensive natural area networl< the city has worked hard lo build. Norway Maplãs haye spread to Mount
 
Tabor, Reed Canyon, and other locai natural areas with no nearby parent tree source. Norway Maple seeds leave the nèighbãrhood an¿ spread easily via 
cars and bikes. 

Many of the maple trees in Ladd's Addition are infected with verticillium wiit, a fungus that prevents roots from transporting rvater, causing greaî stress 
to the tree. Once a diseaseci tree is removed, the fungus remains in the soil and the only "cure;' is to plant a tïee resistant to this fungus. planting a maple,
regardiess of rnaple variety, in the same location where an infected maple was rr*oo.d perpefuates the problem. 

The founders ofour neighborhood did not have the understanding that invasive species can harm native plants, nor did they understand that single

species planting of trees are more vulnerable when infected with a pathogen such as verticillium rvì1t or butch Elm Disease.
 

There are differing opinions about how to maintain the historical nature of our neigliborhood. Some believe that we need to hold to the specifications
called for in the original landscape plan. Others believe we shouid apply the knowledge we have today about the harm conrinual plantings of Norrvay
Maples can bring to the regional tree canopy and ecosystem. We the undersigned Ladà's Addition residents are opposed to an exåmptioJ to the Cityivide
Tree Project that would allow Norway Maples to be planted as replacement trees in or:r planting strips. We believl that the history oiLudd', Addition is 
important and will rvork with Urban Forestry to find historically suitable, non-invasive, veticillium resistant replacement trees for the ìrlorway Maple.'We 


believe the historic integrity of the neighborhood can be maintained with replacement trees that bring in new leaf colors andtreeshapes, òontinuing
 
to grow our beautiful tree canopy for the next i00 years.
 

Narne Sisnature Addness e-rnail phone
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Sanr 
Adanrs 
[4avol 

Sus¿ur D 

Keil 
Dir(xlor 

March 1,2011 

Mayor Sam Adams 
Members of City Council 
City of Portland 
1221 SW 4th Ave 
Portland, OR 97204 

Dear Mayor Adams and Members of City Council: 

fiUt'ïïttË üj¡'ilt"XI rrfì ;î:: 

The Portland Bureau of Transportation is in support of the Citywide Tree Project and its 
goal of adding 100 additional acres of tree canopy peryear. Transportation has been a part 
of the planning process; however, to ensure the success of this goal, we feel that on-going 
and future funding issues need to be addressed. 

Upon adoption, ít is crucial that the long term costs of trees, planted in the right of way, to 
City Bureaus be allocated in a manner which reflects the benefit derived: water quality and 
quantity management, neighborhood livability and safety. 

Citizens and property owners also need a clear understanding of their responsibilities as 
trees pertain to the existing and surrounding infrastructure. An equitable distribution of 
costs associated with those responsibilities is key to a successful implementation of this 
new tree program. 

There may be unrecognized consequences of increasing the tree canopy which will 
result in increased maintenance and operations costs: 

. 	 Costs of maintaining trees (trimming, inoculating, watering during establishment) are 
the responsibility of the adjacent property owner, or in many areas, the City. Certain 
regions in the City have lower economic demographics and may not be able pay for 
the increased maintenance or repair costs (i.e. pruning, sidewalk or sewer lateral 
repairs) to the extent that other portions of the City are able. Additionally, all 
business owners, including small business owners, may indirectly or directly be 
responsible for bearing additional costs associated with tree maintenance, care or 
repair to sidewalks. 

Additional leaf removal from streets will be required, adding additional costs. Storm 
drains become blocked by leaves and cause localized flooding and safety issues. 

Sidewalk repair is the responsibility of adjacent property owners. ln commercial 
districts, sidewalks are regularly inspected and posted for repair. The Business 
Owners and Managers Association (BOMA) has estimated the costs of repairing 
sidewalks damaged by tree roots, in order to meet safety standards and ADA 
requirements, to be $10 million annually in business districts. Residential properties 

1120 S.\t'. 5th AKrnu0, Suitc 800 . [br'¡linrl, Ore{on 97204-1914 . 503n23-5185 
FAX 1il3-823-7576 or 503-823-7371 . TDD 503823{868 . rvu,rv.porllnrrrloregon.gov 

Arr Ëqual 
0p¡rorluni¡, 
Ern¡lloyol 

http:rvu,rv.porllnrrrloregon.gov
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are subject to the same standards and those sidewalks are inspected on a complaint 
driven basis. 

. 	 Tree roots cause damage to streets allowing water to seep into the base layer. This 
undermines the base structure requiring maintenance or replacement. ln FY 09-10, 
PBOT spent $81,000 repairing street pavement that was damaged by roots. 

o 	Street lights, traffic signs and signals can become obscured by trees growing over 
them. This creates safety hazards which must be addressed by pruning. PBOT 
spent $30,000 in FY 09-10 to trim 100 trees that had foliage blocking street lights. 
These trees were identified through complaints from citizens. To handle this on a 
proactive basis, the costs would be much higher. 

. 	 Sewer lines are often impacted by roots which cause blockage and leaking. Sewer 
rate payers already pay for most of these problems. 

U pon lm plementation, Transportation recommends : 

. 	 All affected bureaus create a proposed budget outlining the additional maintenance 
and operations costs resulting from increased tree canopy. 

o 	Direct City Bureaus to identify benefits derived from trees and appropriate mission 
driven allocation of costs. 

. Examine the distribution of costs for additional operations and maintenance, city­
wide rather than through specific geographic regions (e.9. leaf removal). 

. Cross bureau partnerships are established to determine maintenance needs and 
equitable cost sharing. 

. 	 Partner with utilities, small businesses, industrial land owners and residents to be a 
part of the budget conversation related to trees. 

Transportation is committed to making the new tree code a success given a sustainable 
funding source and a sustainable maintenance plan to ensure that sanitary and storm water 
management, sidewalks, streets and safety of pedestrians, cyclists, motorist, residents and 
business owners are not adversely impacted as we add trees. 

Thank you for your consideration, 

)^^[ V,,] 

Sue Keil 
Director, Portland Bureau of Transportation 

2 
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Parsons, Susan 

From: Marlene Kate Dalziel [mkdalziel@gmail.com] 
Sent: Friday, February 25,2011 12:11 PM 

To: Moore-Love, Karla 

Subject: Tree project 

More trees: a very good thing! 

I sincerely hope something is done, and done soon, about the invasive killer English
Ivy and European Holly that is creeping up the trunks and into the canopies of our 
lovely Portland trees. These trees will suffocate and soon die unless these scourges 
are eradicated. 

There are so many leaning, weakened trees along, for instance SW Barbur Blvd, that 
traveling by bike or car in the outside southbound lanes is life-risking as a tree may 
topple at aîy moment. 

Additionally, English lvy on hillsides causes the top layer of soil to slough off 
causing landslides. 

Thanks, 
M. K. Dalziel 
503-84 1 -5350 

ó-h e c t< t-o r . 
n e.w, P*A C- E* B l.o g p-o-s-ts 

212512011 

mailto:mkdalziel@gmail.com
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Moore-Love, Karla 

From: 
Sent: 

Lary Roe [roescity@gmail.com] 
Sunday, February 27, 2011 5:24 PM 

To: Adams, Sam; Commissioner Fritz; Commissioner Fish; Leonard, Randy; Commissioner 
Saltzman 

Cc: Moore-Love, Karla 
Subject: Additional Tree Code Comments 

Dear Commissioners; 

Thank you for your public meeting regarding the Tree Code three weeks ago. lt was the first Council meeting
that I have attended during my twelve years as a Portland resident. I was heartened by observing the process 
and delighted about your dedication of a significant amount of time for the improvement of our City. 

I have some additional comments that I submit for your consideration. These may have been already debated 
during the drafting of the Code, but I wanted to raise them to either add them to the discourse or to add my
voice to those that you have already heard from other city homeowners. 

It is appropriate that the Friends of Trees and the Portland chapter of the Audobon Society want us all to 
enhance the trees of Portland. I personally agree with much of their message and support changes in the way
that the City manages publics trees. However, I believe that many homeowners manage gardens for various 
reasons, such as growing fruits and vegetables and providing natural settings for the enrichment of our 
families through gardening and daily reflection. 

The city has noted that the public parks fall well below the old and proposed canopy targets precisely because 
they serve many needs for our community, not the least of which is the banking of sunny memories for our 
gray, winter days. I believe that homeowners should have similar latitude to manage private gardens for our 
diverse needs. 

I am sure that we would all agree that the components of the draft ordinance arise directly to the Council 
police authority to protect the public health, safety and welfare. Examples include the removal or pruning of 
dangerous trees, the restrictions on trees that endanger the city piping systems, and the regulation of tree root 
systems that stabilize our city hillsides. ln general, my reading of the draft ordinance indicates that these 
issues have been well addressed. 

However, much that is in the ordinance is more in line with minority views that I believe do not have general 
support. I recall that the Council agreed that calling 911 if a tree ié threatened with imminent death was 
unreasonable. Further, I submit to you that strategies that have potential to improve our welfare are best 
pursued on public lands and should not have priority over homeowners pursuit of happiness in private
gardens. lt is very difficult for the City to know what is best for me and my family in my own garden. 

There are proposed changes within Title 11 that will supercede the current language in Title 33. These 
modifications to Title 33 will place a new burden on hundreds of homeowners whose gardens are within 
environmental overlay zones, including mine. Currently, these homeowners maintain existing gardens in 
accordance with standard arboreal practices and without a need to acquire permits to "cut, prune, break,..." 
any trees with diameters greater than 6 inches. With the high winds, srìow, ice storms, and the aging of plants 
affecting my garden, I currently perform these activities several times each year in my efforts to maintain my
garden. 

I respectfully request that the provision that owners of existing gardens be free to maintain them without the 
addition of a permitting process continue to be a feature of Titles 33 and 11. 



Thanks for your consideration, 

Larry Roe 
14409 NW Mactavish Lane 
Portland, OR 
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Sam Adams, Mayor 
Carmen Merlo, Director 

1001 5W 5rh Avenue/ Su¡te 650 
Portland, Oregon 97204 
Phone:503-823-4375 
tax: 503-823-3903 

. 	 TDD:503-823-3947 
www_portlandon I ine.com/oem 

February 	23,2011 

Portland City Council 

RE: Support for Title 11; Citywide Tree Policy 

As the City bureau responsible for coordinating emergency preparedness programs to
 
protect lives, property and the env¡ronment, the Portland Office of Emergency
 
Management supports the concepts outlined in the Citywide Tree Policy. The Portland
 
Office of Emergency Management strives to identify actions that curtail the impacts of
 
hazards on life, property and the environment. The preservation and cultivatíon of the
 
tree canopy is integralto reducing the impact of hazards such as wildland urban
 
interface fire, landslides, severe weather and invasive plants.
 

The City's 2010 Natural Hazard Risk Reduction Strategy (NHRRS), a document that 
identifies and coordinates city risk reduction projects, documents the importance of 
trees in inhibiting climate change, stabilizing steep slopes and providing cooled and 
filtered air necessary to a livable environment. Specifically the NHRRS calls out the
r''w n g 

ï' ffrlh:**:*ffiåårr:::',:[#ï::ï, 
The NHRRS supports actions such as land use review, mapping protocols and
 
implementation of programs that would control invasive plants, plant more trees and aid
 
in controlling the impacts of climatic change. Actions are a part of the strategies for
 
reducing the risk.
 

Approval of the Citywide Tree Policy allows for implementation of NHRRS and for that
 
reason Portland Office of Emergency Management supporls its adoption.
 

Respectfully, 
Patty Rueter 
Planning Manager 

The City of Portland will make reasonable accommodation for people with disabitities. P/ease notify us no /ess than five (5/ busrness days
prior to the event by phone at 503-823-4375, by the City's TTY at 503-823-6868, or by the Oregon Relay Service at 1-d00-735-2g00. 



Ir Él +¡ 
l.rl ¿i,, #t:{e4 

[_coNO¡,rl(.s 

Dt.l,^R.f ivl t ;\ i 

lJ?i).J 5^orrrhrr:sr 

\l'rn,:lrrr.,i k t]lul¡v¡rt1 

lbrrl¡¡tl, (.)¡rrru 

97202 .S rù9 

5lJ'.1i7'il. i t t2 

REID CÛLI-ËCI]
 

F-ebruary 15,201I 

Portland City Council 
l2l I SW 4'rAvenue Room ll0 
Poflland, OR 97201 

Dear Mayor Ada¡ns and Members of the Portland City Council: 

I am writing t! offbr comrnents on the Citywicle Tree Policy Review and Regulatçry 
Improvement Project. 

For the past twelve years, my rcsearch has focused on factors that influence the sale 
ptt"".q 

"of _single-family residential propefties in Portland, Oregon. Peer-reviewetl 
plblished articles include an analysis of the relationship betwãen the sale price of 
single f.l*jly residential propenies and environmental ioning (Netusil 200i), open 
spaces (Bolitzer and Netusil 200û Lulzenhiser and Netusil 2001), and large paiCfr"i of 
trce canopy (Netusil, Chattopadhyay, and Kovacs 2010). 

A_2010 paper (Netusil, Chattopu{hygy, and Kovacs 2010) focused on "large patches"
of tree canopy in the city of Poftland, which is definecl as patches of tree ðanbpy of I 
acre Qr larger where cqlopy provides between 760/o and l0Ò7o coverage. V/e eiíimate 
the per.property benefit from. having 25Vo of the area within 114 mÍ^g of a property
covered with tree canopy, which is close to the currcnt average in Por-üanä, to be 
between $4,600 and $13,500 (2 % t<> 6Vo <>t the mean sale pricã of properties'in our 
data set). Our estimates. show that the per property benefìt from havin g 35% tree 
cânopy cgYellge! wlich is close to the stated goal of 33Va tree canopy cãverage, is 
between $6,100 to $14,400 (2.757o to 6.5a/o ofthe mean sale price ii-our data"sóQ. 
These estimates are in 2010 dollars. 

We also finc-l that the effect of expandirrg tree canopy varies by quadrant with the 
largest estimated efïects on sale price for properties in'Ñortheast and Southeast-areas 
that have comparatively low tree canopy coverage. 

There areother.impofiant benefits that should be cclnsiderecl when setting tree canopy 
targets other than the effect of tree canopy on a proporty's sale plice. These 
"ecosystent services," which we all benefit fròm, include"redilced stormwater runoff 
carbon sequestration, enhancecl fish and wilcllif'e'habitat, ."ãuóiionr in the ,rUan tr"ai 
island effect, and stabilization of steep slopes. 

The goals outlined in the.Citywide Tree Policy Review ancl Regulatory Improvement
Project.strike a balance between generating benefits for individual pi'operty owners 
while also promoting a coordinated policy for trees in the city that taÏces'intó account 
all of the benefits provided by this valuable resource. 

Sincerely, 

Noelwah R. Netusil 
Stanley H. Cohn Professor of Economics 
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Estimating the Demand for Tree Canopy: A Second-
Stage Hedonic Price Analysis in Portland, Oregon 

Noeltualt R. Netusil, Sudip Chøttopadhyøy, ønd Kent F. Kovercs 

ABSTRACT. The bcne/it.r of'large putches of tree 
catlop)) ure estitlluted by applying a hedonic price 
ntodel lo the sula o.f'single-fantily residentíal 
properties in Portlund, Ore gon. The .firsl-stage 
ano\y,r^i,s provitle.t eviclence of diminishing re|urn,ç 

.[t'om increusing lree cûnopy pust u certain level. 
Tlte ,^acr¡nd-,stuge unuly:;is u.çes a surt,ey e.f' 
properly otl,ners' pre.ferences und socioeconontic 
chctructeri,ytit:.t to overconte the problem of ew 
dogeneity. Averuge beneJit e.ttintute.s.fbr the nrcan 
cunopy <'over v'itltin % ntile of properties in tlrc 
sludy ureu, using Ihe .second-stuge nndel, ø.e 
between 0.75(%t und 2.52% o.f the ntesn ,sctle price . 

(JEL Q21, Q5l) 

I. INTRODUCTION 

Large contiguous patches of tree canopy 
are considered to be an important part of an 
urban environrnent. In addition to the 
benefits received by private property owlr­
ers, such as shade and privacy, these areas 
provide wildlife habitat, improve air qual­
ity, reduce runoff and flooding, lower noise 
levels, and moderate climate. 

The Portland rnetropolitan area is highly 
urbanized and development is constrained 
by an urban growth boundary. Despite 
these pressures, the percentage of tree 
canopy in the city of Portland increased 
between 1972 and 2002 (Poracsky and 
Lackner 2004). This increase is attributed 
to a natural environrnent that is conducive 
to growing trees, Oregon's land-nse laws, 
Portland's environrnental zoning regula­
tions, land purchases by the regional 
government, and planting efforts by non­
profìt organizations (Poracsky and Lackner 
2004). 

Land Econonrlcs . May 2010 . 86 (2): 281*293 
ISSN 0023-7639; E-ISSN I 543 -8325 
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Portland's Urban lrorestry Management 
Plan (Portland Parks and Recreation 2004,
l2) lists "pfotect, pleserve, restore, and 
expand Portland's urban forest" as one of 
its goals. The effect of tliis objective on the 
sale price of single-farnily residential prop­
erties is unknown but is important to assess 
since the incentives lor private property 
owners to preserve tree canopy lnay--or 
may not-be consisl"ent with this goal. 

This paper estimates the eflect of tree 
carìopy located on single-family residential 
properties, and in the area within l/+ rnile of 
these properties, on their sale price. In 
addition to estimating rnarginal effects this 
paper estimates, for the first tirne, the per­
property benefits of nonmarginal clianges 
in tree canopy using a second-stage hedonic 
price rnodel. The second-stage model in­
volves estimating an inverse demand curve 
for the percentage ol tree caltopy, which is 
necessary for measuring the per-property 
benefits of nonmarginal changes in tree 
cover. These estimates are provided for 
existing levels ol tree canopy and for sever¿ìl 
hypothetical increases in tree canopy cov­
erage. 

II. I,ITERATURE 

Several studies have examined the rela­
tionship between open spaces and the sale 

The authors âre, respectively, Stanley I{. Cohn 
Plolessol of Economics, Reed Collegc; professor. of 
economics, San Francisco State Univelsity; and research 
assistant prolessor', DepaÌtmeut of Resource llconomics, 
University of Nevirda--l{eno.'l'his research was supported
by a Paid Leave Award lrorn Reed College and a 
Goldhammer Sunmer Research Grant. The authors 
gratefully acknowledge research assistance plovidecl by 
Sarah Klain and David Kling; Gary Odenthal pr.ovided 
help with the dâta used in our analysis. t{elpful comnterìts 
were provided by Joe Polacsky, participants at the 2005 
Wl 133 meeting, and an anonynrous referee. 
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price of single-family residential properties 
in Portland, Oregon (Ilolitzer and Netusil 
2000; Lutzenhiser and Netusil 2001; Ma­
han, Polasky, and Adarns 2000; Netusil 
2004a,2005b). Tree canopy on a property 
and in the surrounding neighborhood is 
represented by a series of dummy variables 
in one paper (Netusil 2005a) and captured 
indirectly as a characterislic ol natural area 
parks and forested wetlands in the other 
papers (Bolitzer and Netusil 2000; Lutzen­
hiser and Netusil 2001; Mahan, Polasky, 
and Adarns 2000). 

Multiple hedonic studies have found that 
property values increase if trees are located 
on a property (Anderson ancl Cordell 1985; 
Dombrow, Rodriguez, and Sirmans 2000; 
Morales l9B0). Other hedonic studies have 
focused on the relationship between pro¡r­
erty valnes and lorested areas in the 
surrounding neighborhood (Tyr:vainen and 
Miettinen 2000), with some studies finding 
negative effects (Garrod and Willis 1992; 
Geoghegan, Wainger, and Bockstael 1997; 
Kestens, Theriault, and Rosiers 2004; Tyr­
vainen 1997). 

Tyrvainen (1997) used apartment sales in 
Joensuu, Finland, to estimate how their sale 
price is influenced by distance to the nearest 
wooded recreation area, nearest lorestecl 
area, and the relative amount of folested 
areas in the liousing district. Sale prices are 
estimated to increase with proximity to 
wooded recreation areas and with increases 
in the arnount of forested areas in the 
housing district. I{owever, the sale price of 
apartmenfs is found to inorease as the 
distance lrom a forested area increases. The 
author attributes this result to the shading 
effects lrom dense forests in the study area. 

ln a related study, Tynainen and Mietti­
nen (2000) estimated that a I -km increase in 
the distance to the nearest forcsted area 
Ieads to an average 5.9u1' decrease in the sale 
price of residential properties in the district 
of Salo in trinland. Dwellings with a view of 
forests were found, on average, Lo be 49%t 
more expensive than dwellings with similar 
characteristics. 

Garrod and Willis (1992) used observa­
tions on properties located adjacent to 

Forestry Commission land across Britain 
to estimate a first-stage rnodel that includes 
three l"ree categories and a second-stage 
rnodel of the demand for broadleaved 
woodland. An increase in the proportion 
of Forestry Comn-rission lancl with broad­
leaved trees is estimated to increase a 
property's sale price, while an increase in 
mature conilers is found to reduce sale 
prices. The double-log functional form r¡sed 
in the second-stage model, which uses a 
rnultiple market approach, results in an 
incorne elasticity estimate for the plopor­
tion of broadleaved woodland of 0.82 and 
an own price elasticity of -1.76. 

The only second-stage hedonic rnodel 
atternpted for Portland, Oregon, is de­
sclibed by Mahan, Polasky, and Adams 
(2000). While the authors find evidence of 
market segmentation, they were unable to 
get reliable estimates of the dernand curve 
lor size of the nearest wetland. 

III. STUDY AREA, PROPERTY
 
CHARACTBRISTICS, AND
 

SURVEY DATA
 

The study area includes 91,250 acres of 
Portland, Oregon, located within Multno­
mah County (Figure l). The study area is 
highly urbanized with an average lot size of 
7,043 square feet. Between January l, 
1999, and December 31, 2001, there were 
30,01 5 arrns-length single-farnily residential 
property sales in the study area; these 
transactions are the core part of the data 
set used for the first-stage hedonic price 
model. Sale price and structural informa­
tion were obtained l'rom the Multnomah 
County assessor (200Ð.t Sale prices were 
adjusted to 2000 dollars using the Consunter 
Price Index: All Urban Cottsunters (Bureau 
of Labor Statistics 2002). Table I contains 
a complete list of explanatory variables 
used in this analysis; lrìore detailed infor­
mation about the data set is provided by 
Netusil (2005a). Properties on the west side 
(NW and SW) have a higher rnean sale 

I Assessnrent and taxation property recorcls, January 
1997 to June 2002, Multnomah County Asscsor's Oflìce. 
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FIGIJRE I
 

Srunv An¡n
 

price, are located in census tracts with Center 2006). The canopy cover layer used 
higher rnedian incomes, and have a higher a minimum rnapping unit of I acre and 
percentage of tree canopy on the property categorized canopy cover based on the 
and in the area within l/+ mile of the amount of coverage provided by the crowns 
property than properties located east of of trees. For this study we focus on canopy 
the Willarnette River (Table 2). that provides between 76%, and 100"1' 

The tree carìopy variables were geuel'ated coverage, that is, patches ol tree canopy of 
using a canopy cover layer derived frorn I acre or larger where canopy crowns overlap 
satellite images (Metro Data Resources arrd cover J6"Á to 100%r of the patch. 

TABLE I
 

ExplRN¡ronv VrrnleulEs
 

Property va¡'iables Lo1 squalc footage, building squale l-ootage, garage squâl'e flootage, total number of 
bathroonrs, nunrber olfireplaces, age, stnrcture (l story, I story unfinislied attic, I story 
unfinished attic and basement, I stoly with finished basenrent, I story with hnished 
attic, I story with finished attic and basement, I % stoly, I % stor.y with finished 
basernent, 2 story or 2 stoly with finished basenrent), base zoning (rur.al, low-density 
lesidential, medium density residcntial, high density resìdential, light conrmer.cial, heavy 
commercial, light industrial, or open space), distance to nearcst conrntercial district, 
distance to nearest industrial district 

Location variables Quadrant (nolth, northeast, northwest, southwest, southeast); quadrant * distance to 
denlral busincss dislÍicl 

Property amenity valial¡les Perccntage of trce canopy on the propet'ty 
Percentage of area within Pelccntage olarea within l/a mile of propelty with: tree canopy, wetlands, river., streanr, 

l/a mile of propelties and slope equâl to or exceeding 25(% 
with amenities 
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TABLE 2 

Sutr¡trnnv Sr-nrts'rtcs (slrruonno DEvtATIoNS IN p^RllNTtJEsEs) 

Cornbined NW 
Mean leal sale pLice (2000) $ r 75, r 60 $443,s88 
Mean ¡¡edia¡r incornc $45,985 $84,834 

(census tract 2000) 
Mcan lot size (ft2) 7,043 13,626 
Mean perccntage of tree 3.48 (t4.44) 21.64 (31.26) 

oarìopy orÌ the plopelty 
Mean pelcentage tree 1.21 (t3.29) 40.26 (20.t2) 

canopy within l/a ntile Max: 90 
of propertics 

0bservations 30,0t5 767 

The percentage ol tree canopy on a 
property was estinated by oolÌtbining the 
tree canopy layer with a property tax 
boundary layer. On average, properties in 
the study area have 3.4801¡ of their land 
covered with tree canopy that provides 76%, 
to 100'X' coverâge and is part of a patch that 
is I acre oÍ larger. This is because much of 
tlie study area has no tree canopy at the 
higlr-level of coverage of 76'\, to 100%r. In 
each area (NW, SW, SE, NE, N) there were 
properties completely covered with tree 
canopy and propeúies with no tree canopy. 

Tree canopy within f+ :mile of a propertyr 

can be located on privately or publicly 
owned land. The majority of tree canopy
lor property sales in the data set is on 
privately owned land. North Portland is an 
exception with I .2501¡ and l.4lol, of land 
covered by privately and publicly owned 
tree carìopy, respectively (Table 3). 

The second-stage hedonic price model 
uses socioeconomic and perception variables 
lrom a survey to estimate the inverse 
dernand function; this function is then used 
to calculate the benefits of nonrnarginal 
changes in tree canopy coverage. In the fall 
of 2005, a paoket containing an eight-page 
survey, a cover letter, a map of the Portland­
area highlighting seven regional parks, and a 
postage-paid return envelope was mailed to 
a random sarnple of- 1,200 properties selected 
from the 2001 property salcs.' Of the l,l4l 
deliverable surveys, 42% (479) were re-

SW SE NIj 

$25s,9ós $t52,619 $ I 68,894 $ 125,090 

$63,790 $4r,l4s $45,2 I 6 s37, I 48 

10,022 6,788 6,3 r0 s 1)1 
t6.02 (28.s6) 1.22 (7.89) t.00 (7.22) 0.40 (4.67) 

27.03 (17.83) 3.86 (7.62) 2.s3 (4.80) 2.66 (3.76) 
Max: 86 Max: 85 Max: 68 Max: 29 

3,879 I t,980 9,591 3,792 

turned, and out ol the 419 surveys returned 
92o^ (440) were useable in the second-stage 
hedonic price model. The survey sarnple and 
the Portland population have similar mean 
incorne and age, but the sarnple is, on 
average, more educated (Table 4). 

The survey asked respondents for (1) 
their perception of attributes of Portland 
parks,.(2) their use of prorninent Porlland 
parks,r (3) their willingness to pay for a 
program to purchase and maintain a large 
regional park, (4) the features of their 
choice of residence, and (5) their socioeco­
nomic characteristics. The perception vari­
ables of the attributes ol Portland parks are 
lrom nine-scale Likert-type questions that 
ask about the influence of park attributes, 
such as tree canolry, on housing choice. The 
socioeconornic variables include age, edu­
cation, incorne, and the number of family 
rnernbers in the household. 

Table 4 includes sLunmary statistics for 
the variables used as demand shifters and/or 
as instruments in the second-stage hedonic 
model. The section of our paper describing
the estirnation of the inverse demand 
function explains the hypothesized relation­
ship between these variables and the de­
mand for tree canopy. 

IV. HEDONIC PRICE METHOD: FIRST-
AND SECOND-STACE MODELS 

The first-stage hedonic price rrodel relates 
the sale price ofproperties to their structural 

2 Iìor aclclitional inf ormalion on the sulvey sec Kovaos 3 These include fìorest Park, Mount Tâbor, T'ryon 
and Lalson (2008). Creck State Park, Willarrette Park, and Powell llutte. 
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TABI-E 3
 

Tnrr CnNopv wrrHrN l/4 MILE oF PnoppnrlEs
 

Combined NW SWSENEN 
Percentage ol tree canopy 7.2t 
Percentage on privately owned land 5.55 
Percentage on publicly owned land t.66 

characteristics, neighborhood alnenities, and 
location. Wrile estimates for marginal 
changes in attributes can be derived from 
the f-rrst stage, the secotìd stage is needed to 
estimate per-property benefits from non­
marginal changes. 

Rosen (1974) proposed that rnarginal 
prices from the fîrst stage be used in a 
second-stage model to estimate the demand 
curve for the attribute of interest. I{owever,
for reliable estirnation of the second stage, 
the inverse demand function must address 
two important econornetric issues: identifi­

40.26 27.03 3.86 2.53 2.66 
32.97 22.41 2.8t 1.66 t.25 
1.29 4-63 I.0s 0.97 l.4l 

cation of the second-stage demand paralìl­
eters from the fìrst-stage parameters, and 
endogeneity of the price and level of the 
attribute. 

Problems with parameter identifircation 
arise because the attributes of the composite 
good cannot be unbundled, resulting in a 
nonlinear hedonic price function. Conse­
quently, the same set of inforrnation is used 
lor the lirst and second stages-leading to 
an identihcation problern unless additional 
information or structure is included in the 
second-stage lnodel. Ekeland, Heckman, 

TABLE 4
 

D¡nlNIrloNs aNn Suvv,rnv Srattsrrcs or HoptnowNrn CHnnecrrnlsrrcs
 

2006 
Saniplc Sample Population I)emancl 2SLS 

Variable Definition Mean Std. Dev. Mean" Shilter Instrunrenl 

AGE Age 40.16 10.30 3t.t X X 
EDUCATION Years of schooling 16.75 2.42 14.26 X X 
INCOME Annual family income 677,352 $44,086 $76,550 X X 
SITETIME Tlre sum ofthe avelage on-site tinre 194.41 148.56 X X 

spent pel'tlip at five natural pârks 
AGEI4 Number of farnily r¡elnbers younger 0.51 0.90 X 

than I4 
AGEI425 Number of lamily nlembers between 0. I 6 0.53 X 

14 and 25 
AGE254O Number of fanrily nreurbel's betwcen 1.06 0.89 X 

25 and 40 
AGE4O6O Numbel' ol larnily menrl¡ers between 0.5s 0.79 X 

40 and 60 
AGts60 Numbel of family members older 0.08 0.35 X 

than 60
PRKVIIIW Importance of view of park in 3.97 2.49 X 

housing choice
PRKTC ImpoÌtânce of tree canopy at par.k 6.35 2.06 XPRKHT Importance of hiking rrails at par.k 6.03 2.21 XÌìRSTTIME Average on-site tinre spent peÌ rrip at 69.69 63.37 X 

lìorest Park
TIIRTIME Average on-site time spent per.trip ât 52.37 49.76 X 

Mount Tabor 
PIITIME Average on-site time spent per trip at 23.43 46.64 X 

Powcll Butte Park
TCKTIME Average on-site time spent per trip at 26.92 46.80 X 

Tlyon Creek Park 

" The totâl population of Portland, Orcgon, in 2006 w¿s 539,950. Populatiorì surìllììary statistìcs are frout the U.S. Ccnsus Burcau's 
Arnerican Cornnrunity Survey, 2006 (U.S. Census Dureau 2008). 
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ancl Nesheim (2004) provide an interesLing 
theoretical discussion of the identihcation 
issue, suggesting tliat the nonlinearities of 
the hedonic model be used l.o nonpararne­
trically identily the structul'al parameters. 
Endogeneity arises because the marginal 
price of an attribute, and its level, are 
silnultaneonsly determined. Under these 
conditions ordinary least squares (OLS) 
Ieads to inconsistent estimation of the 
second-stage paraneters, but two-stage 
least squares (2SLS) will produce efficient 
estimates if the instrurnents used are corre­
lated with the observed levels of the 
attribute but uncorrelated with the unob­
served horneowner's tastes. 

As in previous studies (Chattopadhyay 
1999), we identify the second-stage param­
eters using functional-lorm restrictions, 
specifically, a quadratic rnodel f'or the 
first-stage hedonic price lunction, and 
linear and dor.rble -log rnodels for the 
second-stage inverse demand functions. To 
overcolne endogeneity bias we use individ­
ual-level survey responses and socioeco­
nomic characteristics of a randonly select­
ed group of proper:ty owners who 
purchased their homes in 2001. While the 
first-stage hedonic price fur-rction uses all 
30,015 transactions, the estimation of the 
inverse demand lunction involves combin­
ing the information derived fron the first­
stage results with sr,rrvey responses from a 
relatively small subset ol property owners: 
440 observations lor the linear model and 
371 for the double-log rnodel. We expect 
that this aspect of the estirnation will 
provide additional structure to the second­
stage estimation and zr strong set of 
instruments for elficient 2SLS estirnation 
of the inverse demand pararneters. 

V. RBSULTS 

First-Stuge lleclonic Price Moclel 

Our a pr:iori expectation is that tree 
canopy will have either a positive but 
diminishing effèct on a property's sale price, 
or will increase a property's sale price to a 
maxirnurn point past which increases in tree 

canopy will cause a property's sale price to 
decline. Two rnodels were developed to 
explore these expectations; the natural log 
of a property's real sale price was used as 
the dependent variable in both models. 

In the first model, the percentage of tree 
canopy on a property, and within l/+ rnile of 
a property, is represented by a quadratic 
function, while the natural logs ol these 
variables are used in Model 2. To preserve 
observations, the minimlrm amount of tree 
canopy on each property, and within l/+ 

mile of each property, was set at 0.1%r for 
Model 2,that is, observations with zero tree 
canopy for either (or both) categories were 
recoded to 0.1%r-an approach jLrstihed by 
Smith and Cicchettí (1914) and Johnson 
and Rausser (1971). Of the 30,015 observa­
tions in the data set, there are 9,353 
observations with no tree canopy within 
tfq mile of the property and 27,583 proper­
ties with rìo tree canopy on the property. 

The results frorn both rnodels are pre­
sented in Table 5. The estirnated coeffi­
cients for the structural, amenity, and 
Iocation valiables are consistent with those 
of other studies (Nefusil 2005a,2005b). The 
estimated coeffìcients on horne characf.eris­
tics (lot square fool.age, building square 
footage, etc.), house style (one story, one 
story with finished basement, etc.), base 
zoning (low residential, lnedium residential, 
etc.), distance to the central business 
district, and nearest commercial and indus­
trial districts are nol included in Table 5. 
Irull results are available frorn the authors. 
In Model l, 40 of rhe 52 explanatory 
variables are significant at the 5%, level, 
while in Model 2,36 of the 46 explanatory 
variables are signifìcant at the 5%¡ level. In 
Model l, the percentage of tree canopy that 
is estirnated to have the largest irrpact on a 
plopelty's sale price is approxirnately l8'2,.4 
The estirnated coel'fìcient on Model 2 is 
significant and negative, implying that the 
optirnal tree canopy coverage on a property 
is zero, on average. 

4'l'his cstimate is clcrived by solving the qr-racllatic 
equation for a maximunr. 
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TABLE 5
 

FInsr-Srnco MoI>pl Esrrv,qrno ConprrrcrENrs AND RoBUsr SrnNo¡no Enn<¡ns
 

Model I Quaclratic Model 2 Natural Log 

Pcrcentage of tree canopy on the property 0.00046 (0.0003s)
 
Percentage of trec canopy on the propel.ty
 

squaled - 1.28e-05*8* (4.42e-06)
 
Percentage of tlee oanopy within t/+ mile of the
 

property: N
 0.00767*** (0.0018)
 
Percenta ge of tlee canopy within t/¿ rni le of the
 

ploperty: NW *0.0t40*** (0.00234)
 
Pclcentage of tlee canopy within l/¿ mile of the
 

propclty: N I:
 -0.0049+* (0.002 l) 
Percentage oftree canopy within l/+ nrile ofthe
 

property: sw
 -0.0080*** (0.00 t9) 
Pelcerìtage of tt'ee canopy within t/a mile of the
 

plopcrty: SD
 -0.00082 (0.00 187) 
Pclceutage of tree canopy within t/a mile ol the
 

property squaled: N
 -0.00024** (0.000104)
 
Pelccntage of tlee canopy within l/+ mile of the
 

ploperty sqnared: NW 0.000269**x (0.000 I 05)
 
Percentage of tree canopy within t/4 ¡¡ile of the
 

property squared: NE 0.000132 (0.0001 I l)
 
Pelccntage ol tree canopy within l/+ mile of the
 

property squared: SW 0.000248** (0.000 I 04) 
Perceutage oltree canopy within t/a nrile ofthe 

property squared: SE 0.000134 (0.000104) 
Pel'ce¡ìtâge of area within I/a mile of property 

with wetlands (0.00 I 3853)-0.0008864 (0.00 l 3852) -0.000900s
Percentâge of area within t/a mile of property 

with livers 0.0072869 (0.00066 I I )*** 0.007301 9 (0.000661 5)""*
Pelcentâge of area witliin l/ nrile of proper.ty 

with stleams - 0.027 8367 (0.0076645)x * * 
-0.018638 (0.00738)** 

Natulal log olpercentage ollot with trce canopy -0.004971**x (0.001 786)
Natural log ol percentage of area within l/¿ 

mile ol plopelty with tree canopy 0.0t 8990**x (0.00393 l)
Natural log of pelcentage of area within l/¿ 

nrile of ploperty with tlee canopy: NW -0.083 | 26*** (0.0 12220)
Natulal log of pelcentage of atea within l/¿ 

mile olproperty with tree canopy: NIJ -0.008506" (0.004943) 
Natulal log of percentage ol aÌea within l/¡ 

rnile ol plopclty with ttee canopy: SW - 0.02223 6* 4 * (0.006473)
Natural log of pelcentage of area within l/q 

mile of property with tl'ee canopy: SE 0.00s410 (0.00441 t)
Observations 30,01 s 30,0 r 5 

0.7 s54 0.7546 
* Signiñcant at l0'%; ** significant at 5,%; *** significant at I%, 

To test for the presence of spatial error . 2001 data: Moran's /-stalistic : 0.3716,
autocorrelation in the first-stage hedonic p-value : 0.01 (n : 10,474) 
regression model, we carry out Moran's .I-

The tests indicate the presence of statis­test, separately, for the data frorn 1999, 
tically signihcant spatial error autocorrela­2000, and 2001. The results of the tests are 

as lollows: tion for each year of the data. However, it 
rernains unclear whether the spatial error 

' 1999 data: Moran's ,I-statistic : 0.3956, process is due to spatial dependence or 
1)-value : 0.01 (r : 9,913) spatial heterogeneity. An appropriate spa­

' 2000 data: Moran's .I-statistic = 0.4131, tial lag rnodel can correct for spatial
p-value : 0.01 (ri : 9,537) dependence, but spatial heterogeneity can 

http:proper.ty
http:propel.ty
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TABLE 6 

Il,tpt"lclr Pnlcns F<-¡n Tntn CrrNopy wtrtilN l/4 MIL.t:t oF pRopERTTES 

Olrselvations with 
Numbel ol 

Observatior-rs 
NegativelniplicitPrices 

Moclcl l:Quadratic 
NW 767 761 
sw 1 R7g 1.219 
SE r r,980 t76 
ND q 5a7 2t9 
N ? 70t 45 
Total 30,01 s 2,426 

be the result of error heteroskedasticity 
(Anselin and Bera l99B). 

Correcting for spatial dependence in­
volves specification ol an appropriate spâ­
tial lag rnodel (Anselin et al. 1996; Anselin 
and Bera 1998). Addressing spatial depen­
dence requires at least 1wo years ol cross­
sectional data that are telnporally separat­
ed. This enables testing of the stability and 
asymptotic validity of the spatial lag 
parameters to determine the appropriate 
spatial lag specification to correct for 
spatial dependence (Anselin 2000). Unfor­
tunately, our home sale data are lor three 
consecutive years and, as such, do not 
enable us to specify a statistically accurate 
spatial lag model. A recent study that 
cornpares implicit prices ol'a hedonic price 
model with and without spatialdependence 
finds that spatially corrected estinates of 
irnplicit prices are lound to be nearly the 
sarìe as those obtained by OLS (Mueller 
and Loornis 2008). We address error 
heteroskedasticity, which could be the result 
of spatial heterogeneity, by estirnating the 
regressions with robust standard errors 
(White 1980). In large samples, like the 
present case, heteroskedasticity-robust esti­
mation can take care of the spatial cluster­
ing effect that is often encountered when 
using housingdata (Anselin and lìera l99B). 

Marginal irnplicit prices were derived using 
the results presented in Table 5. The estimat­
ed coefficients are consistent with the a priori 
expected relationship between the percentage 
of tree canopy within rf+ mile of a property 
and its sale price in Model I for properties in 
SE, NE, and N Portland. However, increases 
in tree canopy up to 16.80%r in SW Portland, 

Maximum or' Obselvations with 
MinimurnolQuadratic Negative Implicit Price Model 

Irunction 2: Natulal Log 

97.36 (nin) 767 
ló.80 (min) 3,879 
33.32 (niax) 0 
13.31 (max) 0 
I6.22 (max) 0 

4,646 

and97 .36%¡ in NW Portland, are estinated to 
decrease the sale price of properties located ill 
those areas (Table 6). 

The estimated coefficients in Model 2 are 
consistent with a priori expectations for 
properties in SE,, NE, and N Portland, but 
properties in NW and SW Portland are 
estimated to experience a decline in sale 
price from increases in tree canopy. Nega­
tive rnarginal irnplicit prices in NW and in 
SW Portland rnake intuitive sense since 
further increases from already large 
alrìounts of dense tree canopy within l/+ 

mile of properties may block highly desir­
able views of mountains, city lights, and the 
Willarnette River. 

Inverse Dentand FuncÍion ( Second-Stage 
Ifedonic Price Model) 

The marginal irnplicit pf ices estimated ir 
the first stage are used as the dependent 
variable in the estimation of the inverse 
demand function. Since the marginal irn­
plicit price of tree canopy and the percent­
age of tree canopy are simultaneously 
determined, instruments need to be used 
that are correlated with the observed levels 
of the attribute, but uncorrelated with the 
unobserved homeowner's tastes to avoid 
endogeneity bias. 

Perception variables of park attributes 
such as view, tree canopy, and hiking, and 
on-site time variables for visits to natural 
parks, such as SITETIME, reflect respon­
dents' preferences fbr parks. The demand 
l'or tree canopy near a property is likely 
related to these preferences because parks 
are a logical substitule for tree canopy near 

http:rffi4$l;:.4g
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TABLE 7 TABLE 8 

Esrru¡rno CoEp¡.lcr¡Nrs: Qunonnrrc Frnsr Sr¡cr, Estrvnreo CoEFl.rclltNrs: Quaona.rrc Frnsr Sr,rcc, 
LlNEnn SEcclNo Sracn (srnunArìD ERRORs DousL¡-Loc SEcoNo Srncr (nouusr srANDArìD 

lN rnnENrrrnscs) 

%,TREII_CANO.' _r..j5xx* (4.58)
INCOME 0.000t07r (0.00047)
AGE 2.49 (2.0s)
BDUCATION -t92.55** (81.47)
BDUCATION_SQUARED 5.85*+ (2.4t)

STTETTME 
 -0.1229 (0.143)
Constant 2,150.4[l**+ (695.58)

R2 0.2719

Obselvations 440 

8* Significant ât 5(Zr; *** signilìcant at l%r, 

a horne, that is, horneowners who have little 
or no tree canopy olt or near their property 
may make greater use of these parks. 

Socioeconomic variables such as age, 
education, income, and the nurnber of 
yourìg children in a household are also 
related to tlie demand for tree canopy. 
Individuals who are older rnay have a 
preference lor more tree caltopy near their 
homes because they have more time avail­
able for passive recreation activities such as 
bird-watching; those with more education 
may desire neighborhoods with more tree 
canopy because there is a greater under­
standing and appreciation ofthe ecosystem 
services of tree canopy. Incorne may in­
crease the demand for tree canopy near a 
home because of a greater ability to spend 
on amenities, while the number of family 
members in a householcl of different ag'e 
groups inlluences household activities. 

There was lìo a priori expectation about 
the functional fonn for the second-stage 
model, so two rnodels were estimated: linear 
and double-log. We retained the negative 
rnarginal irnplicit prices estimated in the 
first-stage models in the linear model since 
these appear to be valid estirnates for the 
study area. Other authors have taken a 
sirnilar approach, although some authors 
have set these prices equal to zero or 
dropped these observations entirely (Zabel 
and Kiel2000). 

Results from the second-stage linear 
model are presented in Table 7. The esti­
mated coefficient on the percentage of tree 
canopy is negative and significant. Income 

LN_%TREI]_CANOPY *0. | 682+** (0.0423)
 
LN*INCOME 0.t720* (0.0972)
 
LN_AGE 0. r 927 (0. l 82s)
 
LN_EDUCATION -0.5s39 (0.34s5)
 
LN-SITI]TIME
 -0.0937** (0.0455) 
Coustant 5.409*É* (1.569)
 
R2 0.2t61
 
Observa tions 377
 

* Sìgnificant at l0%,; *t significant al 5't/o; +++ significant at l%,. 

and age are positive, as expected, but not 
significant. Education, which is modeled as 
a quadratic, reaches a minimurn at 16.46 
years, which is close to the average educa­
tion level in the survey data set, but much 
higher than the average education level in 
Portland. The availability of a substitute for 
tree canopy within t/+ rnile of a property is 
measured by SITETIME, the sum of the 
average on-site tirne spent per trip at l-lve 
natural parks in the Portland-area. The 
estimated coefficient on this variable is 
negative, as expected, but is not significant. 

Table 8 contains the results from the 
double-log model. For this model it is 
assumed that the minimum tree canopy 
within l/+ mile of each observation is 0.1%r; 
observations with a fìr'st-stage negative 
rnarginal implicit price are dropped, whicli 
decreases the nurnber of observations to 
377. The estir-nated coelficient ou tree 
canopy is negative and significant: a lol¡ 
increase in tree canopy within l/+ rnile of a 
property is estimated to decrease the 
irnplicit marginal willingness-t o-pay for tree 
canopy by 0.1682%. The coefficient on 
income is positive and significant, providing 
evidence that tree canopy is a nonnal good. 

The coefficient on SITETIME, a variable 
that measures a substitute for tree canopy
within rfamile of a property, is negative and 
significant. Increasing the anount of tree 
canopy within tf+nlle of a property by l,% is 
estimated to decrease the amount of time 
spent at the five natural parks in the 
Portland area by 0.0937%. Age is again
positive but not significant. The negative 
sign on education is countelitrtuitive and is 
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TABLE 9 

I¡lsrnuvcNr Tns'rs 

Underidentification Wt:ak Identification Oveliden tifica t ion 

Lineal second stagc Anderson ¿R-statístic;
 
s3.779
 

212or-value) = 0.0000 
Double-log second stagc Kleibergen-Paap rk-Llì­

statistic: 26.81 I 

1120r-value) :0.0 I 32 

possibly 1he result of the double-log niodel's 
inability to represent the nonlinear relation­
ship between the demand for tree canopy 
and education observed in the line¿rr model. 

EndogeneiÍy 

To examine the effectiveness of the 2SLS 
results we conducted tests for underidenti­
fication, weak identification, and overiden­
tif-tcation of the instruments. As shown in 
Table 9, Anderson's likelihood ratio test 
(Kleibergen-Paap rk-LR-statistio) indicates 
the model is identified for both specilica­
tions; however, the Craig-Donald statistic 
(Kleibergen-Paap rk Wald F-statistic) sug­
gests that both specifications of the nodel 
are only weakly identified. Sargan's statistic 
(Ilansen's -I-statistic) indicates that the 
instruments arç valid, that is, not correlated 
with the error terrn and also colrectly 
excluded from the estimated equation. 

P er- P rop er ly B enefi t Es î itnu tes 

Per-property benelit estimates for a range 
of tree canopy levels are calculated using the 
second-stage results (Table 10). The estimat­
ed demand curve is integrated frorn zero 
canopy coverage to different tree canopy 
levels for each observation; the observation­
level benehts are then averaged over the 
entire sample. trigure 2 is a graphical rcpre­
sentation of the estirnated demand curves. 

The tree canopy levels evaluated include 
(l) the lowest average tree canopy coverage 
(2.53%,), (2) the rnean coverage (7 .ZI%t) for 
the study area, (3) a coverage level (l 5%) 
reflecting roughly a doubling of the average 
tree canopy within the study area, and (4) 
the level of tree canopy wherc we see a 

Claig-l)onald Wald F- Sargan statistic: 8.597 
stalistic:4.897 tlr 0t-value):0.6591
./o.os: ll.5l 

Kleibclgen-Paap lk Wald I Ianscn ../-statistic: I 5.235 
F'-statistic: 3- I 70 Z??þ-value) :0.2288 
./ôo' : I l.5l 

decline in benefit estimates in the quadratic 
rnodel (40"1,). The average benefit estimates 
for the uìean carìopy cover (7.2lol') within 
t/a rnile of properties in the study area 
r:epresent between 0.75% and 2520Á of the 
lne¿ìn sale price of $175,160 under the two 
diflerent specilìcations. A test of signih­
cance ol the population rnean benefits is 
perlormed lor each estimated benefit re­
ported in Table 10. The l-ratios lor these 
tests against the alternative that the popu­
lation mean benefit is different from zero 
are all greater than 100, signifying that the 
benefits are significantly different from 
zero. A 95%, confìdence interval for the 
population mean benefit is reported for 
each benefit estimate in Table 10. 

The results also allow us to compute the 
change in the per-property benefits from a 
change in the level of tree canopy coverage. 
For example, for each observation in our 
data set we compute the difference between 
the per-property benehts obtained by inte­
grating the second-stage benefit function 
fronr 0%¡ to 7.21%, and the per-property 
benefits obtained by integrating the second­

TAI]LE IO
 

Prn Pnop¡:nrv IIENrrr.rr Esrrrr,rrrrns ron
 
AlrnnN¡.r'rvr: CrrNopy Cov¡n ,qNo 95%r
 

CoNI-toaNcE INrenvrrls
 

Quadlatic [ìilst Quadratic First 
Pelcentage of' Stage, Linear Stage, Log 
Tlce Carropy Second Stage Second Stage 

2.53 $r,671 r $r5 $548 :r $2 
7.21 $4,416 + $42 $t,310 + $5 
8.21 54,944 !.547 $1,459 + $5 

l5 s7,988 r $87 $2,409 J $8 
25 $10,747 a $144 $3,684 + $t4 
35 $t 1,453 + $202 $4,874 + $t8 
40 $1t,037 t $231 $5,447 a $20 
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stage benefit function from 0%, to 2.5301,. 
This difference, when averaged over the 
sample, produces a Marshallian sulplus of 
92,745 for a change in tree canopy coverage 
from 2.53%¡ to 7.21o/o (Table 1l). In Ta­
ble l1 we report the results of increasing 
tree canopy frorn (l) 2.53o/o to the study 
average of l.2lo/o, (2) 7.21%' Lo B.2lol¡, that 
is, a I percentage point increase in tree 
canopy cover, and (3) a doubling of tree 
canopy coverage lrom 7 .2lo/o to 15ol'. 

An increase in tree callopy cover frorn 
7 .2lol¡ to B.2I%t is estilnated to increase per­
property benefits from $149 to $528. This I 
percentage point change represenls an 
additional 1.35 acres of tree canopy within 
tf+nrle of a property, which corresponds to 
a per-acre benefit ranging lrorn $l I I to 
$391. The null hypothesis that the mean 
per-property benefit associated with the 
change from one level to another is zero is 
rejected with ¡-ratios all greater than 100. 
This suggests that the per-property benefit 
associated with each of the estimates in 
Table I I is statistically diflerent from zero. 

The Iinear second-stage specihcation 
produces substantially higher benefit esti­
mates than the logarithrnic second-stage 

DEv¿No CuRvns 

specilìcation. One plausible explanation is 
that the perceived benefits of tree canopy 
decrease with increases in the quantity of 
tree canopy, but at an increasing rate. A 
linear dernand function would not capture 
this nonlinearity and would produce benefit 
estimates that are too large. Thus, one 
should be careful in deciding which set ol 
estimates to use for policy analysis. 

VI. CONCLUSIONS 

Portland, Oregon, is described as a 
"particularly green and well-treed city" 

TABLE I1
 
Prn-Pnop¡nry rrNo PEn-Acnn BpNerrr EsrrprerEs
 
r,nov P¡ncENracE CunNcus tN CrrNopy CovrnRcE
 

¡,r.¡o 95'% ConrroE¡.rcE INrrnvus
 

Change in Quadratic First Quadratic lrilst
 
Percenlage of Stage, Linear Stage, Log Second
 
Trec Canopy Second Stage 
2.53 to 7.21 $2,745 ! $27 
7.21 to8,2t $528 + $6 
7.21 to 15 $3,572 + $45 
Per acre benefìt 

fi'om 7.2l to 
8.21 inclease $391 

Stage 

$762 + $3 

$149+$l 
$1,099 + $4 

$l ll 
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(Poracsky and Lackner 2004, l). The rlean 
percentage ol tree canopy within l/+ rnile of 
properties in the data set is l.2lol.' with 
5.55%¡ on privately owued land ancl l.66Yo 
on publicly owned land. This average, 
however, masks large diflerences in the 
distribution of tree canopy across the study 
area. 

The estirnated coelficients fi'om the first­
stage hedonic price rnodel indicate that an 
increase in tree canopy in parts of the study 
area with small amounts of tree canopy (N, 
NE, SE Portland) is expected to increase the 
sale price of properties. I-Iowever, in the 
heavily treed areas ol SW and NW Port­
land, increases in tree canopy are estinated 
to decrease sale prices. This elfect is 
attributed to the already large percentage
of tree canopy in these areas and the 
potential that highly desirable views will 
be blocked. 

The coefficients on the percentage of tree 
calìopy within t fq lmlle of a property are 
consistently negative and stalistically sig­
nihcant across specifrcations for the second­
stage model; the signs on other explanatory 
variables are consistent wilh a priori expec­
tations. Per-property benefit estimates for 
the mean caltopy cover withi¡ t/a rnile of 
properties in the study area range frorn 
0.7501¡ Lo 2.52olt of the rnean sale price of 
$ 175,160. 

The hedonic price rnethod is only able to 
capture benef'rts that are capitalized into the 
sale price of properties. The attribute thal 
was the focus of this study tree canolry that 
provides between J6t\¡ and 100%r coverage 
and encompasses at least one continuous 
acÌe--generates many public benefits such as 

wildlifb habitat, improved air quality, re­
duced runoff and flooding, lower noise 
levels, and climate moderation. Future 
research can use the results of this study to 
analyze the benefìts and costs of Portland's 
urban forest (McPherson et al.2002). 

The srnall average lot size for residential 
properties in the study area points to the 
need for a coordinated eflort to maintain 
and enhance tree canopy. Cument regula­
tions in the study alea prohibit cutting 
Iiealthy trees on large lots if doing so would 

create a "signihcant negative impact" on 
the "erosion, soil stability, soil structure, 
flow of surlace w¿ìters, water quality, health 
ol adjacent trees and understory plants, or 
existing windbreaks" atTd "the character, 
aesthetics, property values, or property uses 
of a neighborhood" (City of Portland, 
Oregon 2005). Our ernpirical results suggest 
thaf these regulations, tree planting pro­
grams sponsored by nonprofit associations, 
and elfo¡ts by the regional government to 
educate property ownèrs about the benefits 
of wildlife habitat in their neighborhood 
will mailitain, or perhaps enhance, the sale 
price of single-family residential properties 
in Portland, Oregon. 
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THE EFFECT OF OPEN SPACES ON
 
A HOME'S SALE PRICE
 

MARGOT LUTZENHISER and NOELWAH R. NETUSTL­

7.1rc relationsltip hetween o honte's .ralc price and its proxin'Lity to differcnt oput 
spaces t¡tpes is ex¡tlored using a data set com¡trised of single-family lrcme sales in 
lhe cit¡, of Portland, within Multnontah County, between 1990 and 1992. Ifomes 
localed witltin 1,500 feet of a natural area park, where ntore ttmn 50%o of the park is 
presen,ed in native andlor ttatural vegetatiort, arefouncl lo experience, on average, tlte 
latgest increase in sale price. The open space size that maximizes a home's søle price 
is calculaled J'or euch open space ty¡te. Natural area parks require tha largest ucreuge
lo mas¡.imize sale price, and specialty parks are found to have the laryest potential 
efJÞcl on a home's sale ¡trice. A zonal approach is used to aiantine the relationship 
belw,aan a honta's sale prica und ils distance lo at7 open s¡tace. Nulut'ul arcct parks 
and speciulty parks are fottnd to have a positive and statistically si¿¡nfficant elfect ort 
a honte's sale ¡trice for each zone studied. Hotnes located adjacent to goll'courses 
(within 200 .lÁet) are estimated to experience the lurgest increuse in sale ¡trit:e due to 
open space proximity although the effect drops off quickly as distance fi'om the golf 
coLtrse incresses. (JEL Q2, RI4) 

I. INTRODUCTION 

Throughout thc Unitcd Statcs, local, statc, 
and l'ederal government agencies are propos­
ing and implernenting plans to preserve open 
spaces. In 1998, voters jn 26 states approved 
IZ4 open space ballot measures, raising more 
than $5 billion (Pritchard, 2000). In 1.995, res­
idents of Portland, Oregon, passed a ballot 
measure that raised $13.5.6 million to pur­
chase opeu spaces. To date, almost 6,000 
acres have been acquire<I. 

Open spaces can include parks, golf 
courscs, ancl cemctcrics. Thc charactcristics 
of these areas, such as the breadth of recre­
ation opportunitics and acrcagc, can vary 
drarnatically both within and across open 
space types. This article seeks to estimate the 
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efïect on a home's sale price resulting frorn 
proximity to dif'ferent operì space types. Addi­
tionally, the size of each open space f.ype that 
maximizes the salc price of a homc is also 
determined. 

Numerous studies use the hedonic price 
technique (Mahan et al., 2000; Bolitzer and 
Nctusil, 2000; Do and Grudnitski, 1995; 
Iirech and Laf'Íbrty, 1984; Corlell et al., 1978; 
Weicher and Zerbst, 1973) to iuvestigate the 
relationship between a horne's sale price, or 
asscsscd valuc, aud its proxirnity to all opcn 
space. 

Frech and Lafïerty (1984) esfimate that 
actions taken by the Califbrnia Coastal Com­
mission to preserve open spaccs raised home 
values in their sLudy arca by at least $990 and 
in some cases by as much as $5,043 (1975 dol­
lars). Do and Grudnitski.(1995) conclude thar 
homes abutting a golf course experience an 
increase in sale price of 7.6Vo. llolilzer and 
Netusil (2000), focusing on Portland, Oregon, 
estimate thal. houres located within 1,-500 feet 
of a public park sell for $2,262 more than 
homcs locatcd morc than 1,500 fcct from any 
open space; the effect for holnes within 1,500 
f'eet of a golf course is estimated to be $3,400 
(1990 dollars). 

@ Weste¡n Econo¡nic Association Inlcrnational 
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Mahan et al. (2000) prcscnt a detailed 
analysis of the relationship between a home's 
sale price and wetlands in Portland, Oregon.
'Ihe authors estimate that increasing the size 
of the nearest wetland by one acre increases 
a home's sale price by $24 (1994 dollars) and 
reducing the distance to the nearest wetland 
by 1,000 fcet incrcascs a homc's salc pricc by 
fì436. Wetland type is not found to have a 

statistically significant efÏect on a home's sale 
pricc. 

Studies have also found a negative rela­
tionship between open spaces and a hclme's 
sale price. Weicher and Zerbst (1973), f'ocus­
ing on fivc parks in Columbus, Ohio, fìnd that 
homes facing a heavily used recreation area 
in one park sold for fi1,150 less than proper­
tics onc block away fi'om thc park. Ncgativc 
externalities due to open space proximity are , 
also discussed in Li and lJrown (1980).

'lhis article extends the existing litera­
ture by breaking apart the catch-all "park" 
category into three new categories-urban 
park, natural area park, and specialty 
parlVfacility-that arc based on a park's char­
acteristics. The determination of the open 
space size that maximizes a home's sale price, 
and how this varies across opcn space types 
refìects an additional contributio¡r. Authors 
commonly include a measure of the open 
space size in the rcgression equation but 
not in a quadratic forrn. The study by 
Rosenberger and Walsh (1991) that valucs 
Western valley ranchland using contingent 
valuation rcprcscnts an cxccption. 

The estimates presented in this article 
reflect the benefìt of presewing open spaces 
as transmittcd through the housing mar­
ket, that is, the authors are able to capture 
"private" benefits using the statistical tech­
nique presented herein. Benelìts lì'orn pre­
seruing open spaces that have strong "public 
good" elements, suclì as reduced soil erosion, 
wildlife habitat, and improved water quality, 
will not bc captured using this tcchniquc. 

The next section provides an ovelview 
clf hedonic price theory and the finctional 
f'orm used in the statistical analysis. An 
overview of the study area and data is pre­
sented in section III. lìesults are discussed in 
section IV; conclusions are in section V. 

ECONOMIC POLICY 

II. HEDONIC PRICE THEORY AND
 
FUNCTIONAL FORM
 

Hedonic price theory views a home as a 
bundlc of al"tributes, primarily, il"s sl"ructural 
ancl environmental characteristics as well as 

the attributes of the surrounding neighbor­
hood (Freernan, 1993). These attrilrutes, in 
combinaLion, del"erminc the sale price of a 
home. 

Assuming a single competitive housing 
market, the relationship betwecn a horne's 
sale price and its attributes can be repre­
scntcd by thc hcdonic pricc function 

(l ) I,¡ : I'(S¡, Q¡, N ¡), 

where P, represents the price of the ith home, 
S, is a vector of structural characteristics, 
Q, is a vcctor of environrnental charactcl'­
istics, and N, is a vector of neighborhood 
characteristics. The partial derivative of the 
hedonic price tinction with respect to a spe­
cifìc aLLributc lepresents the marginal implicit 
¡rrice of tlìat attribute holding all other fac­
fors constant. 

Economic theory provides no guidance 
on an appropriate I'unctional fìlrm fbr the 
hcdonic pricc function, ahhough it is gcncr­
ally acknowledged that the equaticln should 
be nonlinear (Freeman, 1993). The llox-Cox 
transformation yields an implicit attribute 
pricc that clcpcnds on thc attributc's lcvcl as 
well as the level of other attributes. 

Cropper et al. (1988) suggest simpler func­
tional fonns (lincar, semi-log, double-log) or 
morc complcx f'orms (lincar llox-Cox) when 
certain variables are not observed or are 
replaced by a proxy. llecent applications, 
drawing on the work of Cropper et al. (1988), 
havc prirnarily use<J llox-Cox models or have 
used llox-Cox models to inform their choice 
of functional form (Streiner and Loomis, 
1995; Mahan et al., 2000; t<ulshreshrha and 
Gillics, 1993). The fìexibility of the Ilox-Cox 
model, ancl the lack of theoretical guidance 
on an appropriate function form, makes it an 
attractive model for estimating hedonic plice 
functions. 

Thc rcsults prcscntcd in this articlc arc 
based on a hedonic price lunction that is esti­
mated using a Box-Cox transformation of the 
dependent variable: 

(2) y(t): (y1 - l)11; 
(3) yl :bo*b1xr,+..'+ boxo,*e,. 
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City of Portland within Multnornah County with Major Rivers and Open Spaces 
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The maximum likelihood value for )' is esti­
mated using equation (3); this value is used to 
estimate the parameters of the model using 
ordinary lcast squarcs. 

III. DATA 

The Portland metropolitan arga (I.'igure 1) 
covers approximately 460 square miles and is 
highly urbanized. The study area includes the 
scction of thc city of Portland locatccl within 
Multnomah County, an area of approximately 
145 square miles that contains the most 
urbanized portions of the Portland metropoli­
tan arca. 

The city of Portland is divided into 
lìve quadrants. The northwest quadrant of 
Portland is clivided by the Willamette River, 
which flows norLh into the Columbia River. 
Streets east of the Willamette are labeled 
"North," and those west of the river are 
labeled "Northwest." Residents of southwest 
(SW) and northwcst (NW) Portland havc 

---F,".: 

.'f 

"
tr', |Ã

' 

a higher income profile than residents of 
north (N), northeast (NE), and southcast 
(SE) Portland. 

The data set consists of 16,636 single­
family home sales in the city of Portland 
within Multnomah County for 1990, 1991, 
and 1992 and includes home characteris­
tics such as the number of bathrooms, lot 
acreage, house total squale f'ootage, and agc. 
Metro's Ilcgional Land Information Systcm 
Geographic Information System database 
was used to compute the distance from each 
house to the central business district, and the 
distance, up to 1,500 feet, to the nearest open 
space. 

Horne sale prices were adjusted to 1990 
dollars using a housing pricc index con­
structed from data on the median home 
sale price for homes located in Multnomah 
County during the study period. Homes sell­
ing for less than their assessed land value and 
observations with obvious recording errors 
were deleted fiom the data set. Surnrnaly 



2.94 

lI[f4rixtri
 
CONTEMPOIìAIìY ECONOMIC POLICY 

läßLE I 
Summary Statistics for Home Characteristics 

Standard 
Valiablc Mcan Dcviation Minirnurn Maximrrnr 

lìcal ¡lico (1990 dollars) $66,198 ï49,243 $3,84ó $949,554 
Agc (yeals) 51,.29 24.91, 0 119 

File¡rlaces 0.90 0.7 L 0 I 
IJathrooms 1.29 0.54 I I 
Total squar-c footage l ,396 582 304 13,31 1 

Lot acreage 0. l6 0. l6 0.01 7.2 

statistics fbr homes in the data set are pre­
sented in Table 1. 

Opcn spaccs wcrc assigncd into onc of 
lìve categories: urban parks, natural area 
parks, spccialty parks/facilities, golf courses, 
and cemctcrios. Delìnitions f'or the filst three 
categories arc provided in Table 2. 

In total, 201 open spaces were identified 
in the study area. The majority of these 
opelì spaces are urban parks. The number of 
homcs within 1,500 f'ect of the dilTerent open 
space fypes, the mean open space acreage, 
standard deviation, minimum, and maximum 
values are presented in Table 3. Open space 
surnmary statistics are calculated with respect 
to thc numbcr clf homcs wilhin 1,500 lbct clf 
a spccifìc open spacc typc. 

IV RESULTS 

'Ilr¡o models were estimated to explore 
the relationship between open spaces and 

a home's sale price. L.r the first rnodel, 
dummy variables were created to reflect 
homes located wiLhin 1,500 fect of one of thc 
five open space types. Interactive variables 
for acrcagc and acrcagc squarcd by opcn 
space type were also created. Results are pre­
sented in Table 4. 

Coefficients on the explanaLory variables 
were as expected and are consistent with 
prior results. Ilathrooms, fìrcplaccs, and 
house total square footage are positive and 
statistically significant, but agc and heary 
traffic noise, as cornpared to light traffic 
noise, are negative and statistically signifi­
cant. Quadrant by central business district 
interactive dummy variables show signs that 
conform to expectations. Quadrants that art: 
or Portland's east side show a dccline in a 

home's sale price as clistance tionr l.he cen­
tral business clistrict increases, whereas NW 
ancl SW quadrants show an incrcasc in homc 

TABLE 2
 
Delìnition of Open Space Categories
 

Opcn Spacc þpe Dcfìnition 

Urban park Morc than 50% oï the park is n'ranicurcd or lancf scapcd and 

developed fol nonnatural resource dependent recreation (e.g., 

swirnming pools, ball lìelds, spolts courts). 
Natural arca park Morc than 50% of the park is prcscr.vcd in nativc ancl/or natural 

vegctation. Park use is balanced between plesewatiorr of 
natulal habitat and natural resource-based lecreation (e.g., 

lúking, wildlifc vicwing, boating, camping). This dclìnition 
includcs parcels managed fol habitat protection only, with no 
public access or improvements. 

Spccialty park/facility Primarily onc usc at thc park and cvcrything in thc park ìs 
. 
related to the specialty category, e.g., boat rarnp iàcilitics, 

Source: Waiw aiolc, pcrsonal comrnunication. 
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:IäBLIÌ 3 

Summary Statistics fìtr Opeu Spaccs 

O¡ren Space 

Nu¡nbcr of llonlcs 
Within 

1,500 fcct 

Number 
of Opcn
Spaccs 

Mcan Opcn 
Spacc 

Acrcagc 

Stantlard 
Dcviation Minimum 
(acrcs) (acrcs) 

Maxiutrm 
(acres) 

Cemetely 
tJlban park 
Natural area park 
Golf course 

Spcciality palk/faoility 

6s9 

7 ,07r) 
1, 093 

497 

741 

l5 
115 

34 

8 

29 

1i0.93 
19.frg 

78.21 

168.81 

7.21 

15.63 

36.7 L 

15-5.88 

38.27 

19 

0.9 

0.38 

0.03 

25.8 

0.18 

58.9 

19s.66 

645 

¿5¿ 

115 

lätìLlì 4
 
Estirnated Coeflcients-Open Spacc Dummy Variables
 

Variablc 

lJathrooms 
Agc (years) 

Fileplaces 
I{ome total square footage 
Lot acrcagc 

Avelage traflc noise 

Healy tlaffic noise 

E-C]]D 
N-CßD 
NIi"CßD 
NW-CßD 
S1'-CßD 
SW- CBI) 
Ccmetcry 
Urban park 

Natu¡al area 

Goll coursc 

Specialty park/ Iacility 
Cemetery acreage 

lJlban park acrc¿rgc 

Natural area âcreage 

Golf coulse acl'eage 

Spccialty park/Iacility acrcagc 

Cemetery acreage2 

Urban park acreage2 

Natural arca acrcagc2 

Golf cor,rlse acreagez 

Specialty palk/facility 
acreagc2 

Constant 
Nurnber of obsewations 16,636; À 

Marginal Implicit Price 
Esti¡nated Cocflìcicnt ¡-St¿tistic (1990 dollars) 

0.21"18' 11,88 s4,097.6s 

-0.00126' -r9.56 -136.63 
0.4690­ 36.10 8,824.s2 
0.00137" 79.10 25.7r 
0.4870. 9.59 9,163.61 

-0.0379 -1.26 -713.21, 
-0.2786" -6.43 -5,242.47 
-1.01Ii-6 -0.18 -0.02 
-4.968-s­ -33.27 *0.93 

-3.338-6­ -3.50 -0.06 
4.77 tt-5r 19.77 0.90 

-1.95tt-6* -2.03 -0.04 
3.07 E-5­ 24.55 0.58 
0.04561 0.197 858.24 

-0.1 1 54­ --5.31 -2,r71.93 
0.3332 7.44 6,269.r7 

_2.415­ -3.12 -46,567.59 
0.128',7r 2.93 2,421.64 

-0.00333 *.394 
-62.82 

0.00970­ 8.24 182.57 
-0.0035 1 4.1,4 66.1 6 

0.0349­ 3.89 655.7'1 

0.0247" 5.69 463.95 

1.77 E-4 1.09 3.32 

-3.13.L-5­ -5.26 -0.62 
-7.03tt-6. -5.13 -0.13 
-1.038-4. -4.20 -1.94 
-1.138-4­ -3.34 -2.12 

1,7.60" 446.89 

= 0,1005-; adjusted R2 = 0.658 

'*'***denote signifìcance at the 0.01,0.05, and 0.10 levels, respectively. CBD = centlal business district. 

http:0.01,0.05
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salc prico with increasing distance lrom thc 
central business district. 

Thc cffbct on a lìomc's salc pricc of bcing 
within 1,500 f'cct ol an opcn space is com­
posed of three factors-the open space type 
dummy variable and two interactive vari­
at"lles, acreage and acreage squared by open 
space type. 'I'hc cstirnated elTcct of being
within 1,500 feet of an open space was 
cvaluatcd using thc mcau acrcagc of cach 
open space type (Table 3) in the data set. 
Results show that natural area parks, on 
average, have the largcst statistically signif­
icant effect (I/o level) of fi10,648 in 1990 
dollars, on a home's salc price holding all 
other factors constant. Goll courses ($8,849), 
spccialty parks/facilitics (fì5,657), ancl urbau 
parks ($1,214) are also found to have a pos­
itive and statistically significant eff'ect (all at 
the IVo level); cerneteries, on average, do 
not have a statistically significant eff'ect on a 
home's salc price. 

The quadratic form for the acreage vari­
ablc allows thc opcn spacc sizc that maxi­
mizes a home's sale price to be calculated. 
The size of a natural area park that max­
imizes a home's sale price is estimated to 
occur a[ 258 acres-the largest size of the 

opcn space types studied. Golf courscs wcrc 
tlre second largest at 169 acres, followed 
by urban parks at 148 acres, and specialty 
parks/facilities at 112 acres.'I'he optimal size 
of a cemetery was estimated to be negativc 
eight acres. il'he quadratic f'unction estimated 
fbr each opeu space ty¡rc, the lnearl acreage 
of each open space type, and the estimatecl 
effect on a home's sale price in the study arca 
(*), are displayed in F-igure 2. 

Though natural area parks require the 
largest acreage (258 acres) to attain the max­
imum impact on a home's sale price, the 
largest effect on a home's sale price is esti­
mated to occur lbr homes located within 
1,500 feet of a 1.1.2-acre specialty park/facility. 
The size of specialty parks, urban parks, ancl 
natural areas are below the acreage that 
would maximize the impact on a horne's 
salc pricc-tltc mcan sizc of spccialty parks, 
7.21 acres, is the smalles¡ of the open 
space types in the study area. The maximum 
acreagc impact for a golf coursc, 169 acrcs, 
is virtually identical to the mean golf coursc 
size in the study area, 168.81 acres. 

A sccord modcl was estimatcd to dctor­
mine if distance to an open space aff'ects a 
home's sale pricc. Dummy variables were 
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IAI}LE 5
 

Distance Variables Evaluated at the Mean Open Space fbr each Open Space Type
 
(1990 Dollars)
 

Natural Ärea Spcciality
 
Variablc Urban Park Park Golf Coursc Park/Iracility
 

Distancc < 200 $r,926-.­ $1 r,2r0' $13,91 6­ $7,396*­
I)istancc 201-400 2,06r" 70,21(t. 7,8s 1­ 5,'744* 
I)istance 401-600 1,193.-­ 72,621.. 2,8r4 10,283. 
l)istance 601-800 817 tt,269. 8,842', 5,661" 
Distancc 801-1,000 943 8,981­ 8,898. 4,9'12" 

Distance I,001-1,200 1,691­ 8,126­ 4,391-r, 4,56t" 
Distance 1,201-1,500 342 9,980­ 4,366-. r3,839­

Numl¡e r of observations 16,'/47; l,: 0.0995-; adjustcd /ì2 : 0.656 

-'*..."dcnotc sìgnificancc at thc 0.01,0.0.5, and 0.10 levcls, rcspcctivcly 

created to reflect the interaction between cialty parks/fäcilities are found to have a pos­
seven difÏþrent zones that range in size itivc and statistically signif,cant cffcct on a 
liom 200 to 300 fcct and thc opcn spacc home's sale price for all seveu zones. Urban 
fypes. Home and neighborhood variables parks have a positive and statistically signilì­
used in the fìrst model were retained f'or the cant effect for homes located up to 600 feet 
second model, except the traffic (nuisance) and within 1,001 and 1,200 f'eet of the park, 
variables, a possible negative externality fiom but no statistically significant efTect f'or the 
opt:n space proximity that is captured by the other distances. Homes acljacent (within 200 
interacl"ive zone and open space dummy vari- feet) of a golf course are estimated to expe­
ablcs, wcrc dropped. Thc cstimatcd cffcct rience the largest effect ($13,916), although
of home and neighborhocld characteristics the irnpact dlops quickly as distance from the 
were virtually identical to those reported golf course incrcases. 'fhcse results are con­
in Table 4.r Estimates of the relationship sistent with Do and Grudnitski (199.5). 

between a home's sale price and distance to 
an urban park, natural area park, golf course, V. CONCLUSIONS
and specialty park/fäcility, evaluated at the 
mean opcrl space size in the study area, arc Empirical results indicate that open spaces 

prcscntccl in Table 5. in the city of Portland, within Multnomah 
The estimated effects are composed of County, have a statistically signifìcant effect 

three factors-the open space type variable on a home's sale price although the efTect 
interacted with distance, and acreage and varies by open space type and with the dis­
acreage squared interacted with open space tancc from the homc Lo the opcn space. Nat­
type. Efïects were calculated using the mean ural area parks are estimated, on average, to 
acreage of each open space type ('lable 3) have the largest statistically significant effect 
in the data set. Nal.ural area parks and spe- on a home's sale price. Golf courses, spe­

cialty parks/fäcilities, and urban parks are 
l. Thc marginal implicil prico of tlìc jth attributc is also founcl to havc a positivc statistically sig­

calculated as follows: nificant effect on a home's sale price. The 
-')r.0,, zonal approach provides further insights. In 

(itp/¿txi)l(l/t) addition to having the largest average ef'fectl^(., 
. I u,4) + r]f 

on a home's sale pricc, proximity to natural 
whcrc .u, is thc lncan of altributc j, <r is thc irìtcrccpt, arca parks arc found to havc a positive and 
and B, is the cstimated coeffìcient for attributc f. statistically significant effect on homes that 

are up to 1,500 feet from these areas. Though2. Fot clar-ity of plesentation, the results for ceme­
teries, which are not statistically signifìcant, are not other open space lypes also have a positive 
reportecl. Full lesults are available from the authors. and statistically significant effect on a home's 
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salc price, the rnagnitude and "rçach" of ¡rat­
ural area parks is unique. 

Evidence that proxirnity to an open space 
will decrease a home's sale price is not t'ound 
for the study area-ail open space types 
are estimated to have a positive statistically 
significant cfI'cct fbr homcs that are adjacent 
(within 200 feet) of the open space. Iìow­
ever, the estimated effect of being adjacent 
to an urban park, wherc negative extcrnali­
ties are r.rsually perceived tcl lre a problem, is 
the smallest of the open space types. 

New acquisitions purchased with funds 
raised under a fil3-5.6 million ballot mea­
sure to preserye open spaces in the Portland 
metropolitan area ale classilìed prirnalily as 

natural are as. The Larget size f'or natural 
areas within Portland's urban growth bound­
ary is a minimum of 400 acres-larger than 
what is cstimated to maximizc a homc's salc 
price in our model, but a size that has a large 
effect on a home's sale price. From the view­
point of biological divcrsity, howevcr, "big­
ger is better" f'or urban natural area parks. 
If residents within at least 1,500 f'eet of these 
ncwly prcscrvcd natural areas did not antici­
pate their preservation, we should expect the 
sale price of homes in proximity to these 
arcas to incrcasc. To thc cxtcnt that asscsscd 
values reflect market values, we should antic­
ipate assessed values and, depending on the 
tax strucl.ure, propelty lax revenues to also 
increase. This raises the interesting possibil­
ity that Metro's preseruation of these natural 
arcas r.nay be parLially sclf.fìnancing. Thc dii­
ficulty remains in disentangling the efÏect of 
open space preseruation from other changes 
in the market, fbr exam¡rle, increases in pop­
ulation, changing preferences, and so on. The 
annual cost associated with maintaining thesc 
areas is also ditficul{. Lo estimatc and will 
likely vary from site to site. 

The results of this analysis provide impor­
tant but limited insight into the total ben­
efìts of preserving open spaces because 
the technique ernployed captures benefits 
as transmitted through the housing mar­
ket. Ilenefits that have a strong public good 

elcmcnl" are r-rnlikoly to be captuted using this 
technique. Iìesults, however limited, suggest 
that large private benefìts fbr the preserya­
lion of lhcsc areas exis{.. 
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The impact of open spaces on property 
values in Portlahd, Oregon 

B. Bolitzert and N. R. Netusilt* 

Open spaces such as public parks, natural areas and golf courses may have an influence on the sale price
of homes in close proximity to those resources. The net effect of open-space proximity is theoretically
uncertain because the positive externalities assoc¡ated with proximity such as a view or nearby recreation 
facility might be outweighed by negative externalÌties, for example, traff¡c congestion and noise. The impact
of open-space proximity and type is examined empirically using a data set that inctudes the sa/es pric'e for 
homes in Poftland, Oregon, a maior metropolitan area in the United Sfates, geographic information systern 
derìved data on each home's proximity to an open-space and open-space type, and neighborhood and home 
characteristics. Æesu/fs show that proximity to an open-space and open-space type can have a statisticatly 
significant effect on a home's sale price. These estimates provide an impoftant step in quantifying the overall 
benefit from preserving open spaces in an urban environment. 
O 2000 Academic Press 

Keyword,s: open spaces, hedonics, economics. 

lntroduction 

Open spaces, such as public parks, natural 
areas and golf courses provide numerous 
amenities for nearby residents including 
recreation opportunities and attractive views. 
Residents who live in close proximity to 
these resources, however, may also experi­
ence disamenities such as traffic congestion 
and noise. Our study uses statistical tech­
niques to examine the net effect ofopen space 
proximity on a home's sale price. It is based on 
a data set that combines information on home 
sales in Portland, OR, a major metropolitan 
area in the USA, with home, neighborhood 
and open-space characteristics. 

Portland is widely regarded as one of 
the best-planned and most livable areas in 
the USA (Sunset, 1999). In 1979, an urban 
growth boundary (UGB) that is managed 
by Metro, the directly elected regional gov­
ernment, was drawn around the Portland 
metropolitan area in an effort to contain 
sprawl. Large population infl.ows in the late 
1980s and throughout the 1990s resulted 
in the development of almost all avail­
able land within Portland's UGB, raising 

0301-47 97 /00/070185 +09 $35.00/0 

serious concerns about the decline of land 
that had 'unofficially' served as open space 
(The Economist, 1997; Christ, 1995).

In an effort to determine the amount of 
open space in public ownership, and how 
much land in the Portland metropolitan 
area was undeveloped, Metro undertook a 
land inventory in 1989. Metro's study found 
that approximately 8Vo of the survey area 
(9200 acres or approximately 3700 hectares) 
could be classified as publicly owned open 
spaces, more than half of which was located 
in one park. This information formed the 
basis for a US$135.6 million regional bond 
measure in 1995 that commissioned Metro 
to purchase 6000 additional acres of open 
spaces. To date, approximately 4000 acres 
have been acquired. 

The impact of these recent purchases on 
the surrounding neighborhoods is uncertain, 
but can be informed by examining the rela­
tionship between home values and existing 
open spaces. In addition, the results of this 
study can guide other local and state govern­
ments, as well as the federal government, in 
their effort to preserve open spaces-a move­
ment that is gaining nationaì attention. In 
1998, voters in 26 states considered a total 
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of 148 ballot measures that raised funds for 
cotrser:ving open spaces (Pritchard, 1999). In 
total, 84o/o of these measures were approved 
raising more than US$5 billion. 

Results from our analysis indicate that 
distance from a home to an open space 
and the type of open space can have a 
statistically significant effect on a horne's sale 
price. Importantly, these estimates reflect a 
fraction of the benefit from preserving open 
spaces. Benefits that have a strong 'public 
good' element, for example, improvements
in water quality resuìting from open-space 
preservation, are unlikely to affect a home's 
sale price and are, therefore, not reflected in 
this study's results. 

The following section reviews relevant 
literature and the theory of hedonics. This 
is followed by a description of the data used 
and the policy implications of this research. 

Model 

The hedonic pricing technique (Freeman, 
1993) views the price of a home as reflecting 
its structural, environmental and neighbor­
hood attributes. Invoking several assump­
tions about the housing market, including 
the requirement that the housing market is 
in equilibrium and the study area represents 
one market for housing services, the marginal 
value for a small change in an attribute can 
be estimated frorn the hedonic price function. 

Several studies have investigated the 
impact of different open-space types on a 
home's sale price or assessed value. Weicher 
and Zerbst (1973) investigated parks in 
Columbus, OH and Correll et ø1. (1978) 
studied greenbelts in Boulder, CO, Do and 
Grudnitski (1995) examine the effect of golf 
courses on residential house prices in San 
Diego, CA, concluding that golf courses have a 
positive and statistically significant effect on 
adjacent homes. Several studies (Lupi et al., 
1991; Doss and Taff, 1996) have looked at 
the effect of different types of wetlands on 
a home's value; one recent study investi­
gated this question for homes in Portland, 
OR (Mahan, 1997). 

The sale price of a home can be represented 
by Equation (1), where P¡ is the price of the 
ith home, Si is a vector of structural char­
acteristics, Q¡ is a vector of environmental 
characteristics and N¡ represents a vector of 
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neighborhood characteristics. For this anal­
ysis, we subdivide A/¡ into a vector of open 
space characteristics, G¡ and a vector ofother 
neighborhood characteristics, ONi: 

Pi:P(Si, g|Gi,ON) (1) 

Assuming that individuals maximize utility 
subject to a budget constraint gives the first­
order conditions for the choice of open space 
characteristic g¡: 

'òu 

i)c, ôp;
aú: aâ 
AX 

where X represents a composite commodity. 
The partial derivative of the hedonic price 
function with respect to gi is interpreted as 
the marginal price of characteristicgi that is, 
holding all else equal, the cost of having a 
marginal increase in that characteristic. 

It is uncertain, a priori, whether the 
marginal implicit price of open space char­
acteristics such as proximity and type are 
positive or negative. For example, the resi­
dents of a home located next to a public park 
receive benefits from their proximity to the 
park, but they may also experience noise and 
congestion. A home located a few bìocks away 
from the park receives some benefits from 
proximity, but may not encounter any neg­
ative externalities. The effect of open-space 
characteristics on a home's sale price must 
be empirically determined. 

The functional form used to estimate the 
hedonic price function can not be determined 
from economic theory. Cropper et al. Og88) 
suggest that in models with missing or proxy 
variables, simpler functional forms (ìinear, 
semi-log, double-log) and more complex forms 
(ìinear Box-Cox) perform best. Here, we 
present estimates for the effect of open­
space type and proximity to open space on 
a home's sale price using the linear and semi­
log functional forms. 

Data 

'Ihe Portland metropoìitan area, shown in 
Figure 1, encompasses parts of Multnomah, 
Clackamas, and Washington counties. The 
north-west quadrant of Portland is divided 
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Figure 1. City of Portland, Oregon with major rivers and open spaces. Open spaces, I; major rivers, W; 
City-quadrant boundaries, (---- -). 

by the Willamette River, which flows north 
into the Columbia River. Streets east of 
the Willamette River are labeled 'north' 
while those west of the river are labeled 
'northwest'. The eastside of Portland (N, NE 
and SE) was settled much earlier than the 
westside (NW and SW) and has a much 
lower income profile. The study area covers 
approximately 92500 acres (37400 hectares) 
and is highly urbanized. Open spaces, which 
are shown in black, reflect those areas 
catalogued in Metro's 1989 Natural Areas 
Inventory. These include all publicly owned 
open spaces and those privately owned open 
spaces that exceed 10 acres (4 hectares). 

The data used in this analysis were derived 
from two sources. Information on home sales 
including the month and year of sale, home 
characteristics, and neighborhood character­
istics, were obtained from MetroScan, a pri­
vate company that collects and markets real 
estate data gathered from county assessors' 
offices. Information on open spaces, the dis­
tance from each house to the central business 
district (CBD) and neighborhood characteris­
tics were obtained from Metro. 

During 1990-1992 a total of 24290 single­
family homes were sold in Multnomah 

County with 17 953 home sales occurring 
within the city of Portland. For the statistical 
analysis it is important that these observa­
tions represent a 'true' market transaction, 
but of the 17 953 observations, 175 had a 
recorded sale price of US$l-clearly not an 
arms-leng1,h transaction. The data set was 
restricted to include only homes that sold for 
at least their assessed land value. Regres­
sions were run using both the restricted and 
unrestricted samples with the restricted sales 
price data set having a much higher R2 than 
the unrestricted data set. 

The sample was further restricted to 
exclude observations that clearly ¡eflected 
recording errors. After accounting for these 
restrictions and deletions, the final data set 
contained 16 402 observations. Nominal sales 
prices were adjusted to 1990 dollars using 
a price index constructed from the monthly 
median sales prices of single-family homes 
in the study area. Descriptive statistics for 
the final data set are given in Table 1. A 
correlation matrix of the home characteris­
tics is given in Table 2. The degree of linear 
relationship between the explanatory vari­
ables is strongest between total square feet 
and bathrooms (r:0.5050). The correlation 
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Table 1. Descriptive statistics for home characteristics 

Variable Mean Standard deviation Minimum Maximum 

Real sale price (1990 dollars) 66 000 49128 3846 949 553 
Age (years) 
Bathrooms 

51.61 
1.29 

24.81 
0.54 

0 
.l 

119 
ö 

Distance to central Business District (feet) 19 170 9508 0 54 909 
Lot acreage 0.'16 0.14 001 6.32 
Total 1395.86 581.66 304 13311 

between the interactive quadrant and dis­
tance to central business district variables 
(ECBD, NCBD, NECBD, NWCBD, SECBD, 
and SWCBD) is positive, but small for four of 
the five quadrants. The correlation coefficient 
for NECBD and distance to open space is neg­
ative, but small, implying that as distance 
from the central business district increases 
for homes located in the NE quadrant of Port­
land, the distance to an open space decreases. 

Information on each home's proximity to 
an open space, open-space type and distance 
from the house to the central business dis­
trict were obtained using Metro's geographic 
information system (GIS) database. Distance 
to an open space and the central business 
district were measured 'as the crow flies'. 
Table 3 summarizes the different types and 
characteristics of open spaces located within 
1500 feet of homes that were sold between 
January 1, 1990 and December 31, 1992. A 
search radius of 1500 feet was selected after 
consulting with park specialists at Metro. 
A block is 200 feet, so the search radius 
from a home sale is 7.5 blocks (0.28 miles 
or 457.2 meters). Five homes were within 
1500 feet oftwo open spaces. Reasoning that 
the open space closest to the home has the 
largest influence on a home's sale price, the 
open space located furthest from the home 
was deleted from the data set. Private parks 
are owned by organizations such as the Trust 
for Public Land; golf courses and cemeteries 
include sites that are privately and publicly 
owned. 

Public Parks make up the majority of 
open spaces in this study. In addition, 
both the largest (567.80 acres) and small­
est (0'20 acres) open spâces were classifi.ed 
as public parks. Golfcourses are, on average, 
the largest type of open space in the study 
area. 

Table 4 presents descriptive statistics of 
home characteristics by open-space type. 
Approximately one third of the homes sold 
in the study area do not have any open space 

within 1500 feet. The majority (887o) of homes 
that have an open space within 1500 feet are 
located near a public park. 

Since proximity to an open space is 
expected to influence the marginal implicit 
price nonlinearly due to the positive and 
negative externalities from living near an 
open space (Li and Brown, 1980; l-rech and 
Lafferty, 1984), the distance from a home 
to the nearest open space was classified 
into one of 6 zones: homes 100 feet ol less 
from an open space, between 101-400 feet, 
401-700 feet, 701-1000 feet, 1001-1300 feet, 
1301-1500 feet and more than 1500 feet 
frorn an open space. The coeffi.cients on these 
variables represent the net influence ofprox­
imity to an open space and are anticipated 
to increase up to a point as disl,ance from 
an open space increases and then to decline. 
Similar variables were created to investigate 
whether the effect of open space varies by 
type, that is, holding all other factors con­
stant, whether proximity to a cemetery has 
the same effect on a home's sale price as 
proximity to a golf course or public park. 

Empirical results 

Three models were estimated to investi­
gate the relationship between the sale price 
of homes in the study area and open 
spaces within 1500 feet of a home. In 
Model A, the effect of any type of open 
space within 1500 feet of a home is esti­
mated. Model B refines the analysis by distin­
guishing between the four open-space types; 
Model C focuses on the effect of distance from 
an open space by introducing six dummy vari­
ables. Each model is estimated using a linear 
and a semi-log funcl,ional form. 

Characteristics used in the models include: 
age of the house, number of bathrooms 
and fireplaces, lot açreage (plot size), total 
square footage ofthe house, nuisance (traffic) 
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Age Bathrooms Fireplaces Lot Total E-CBD N-CBD NE-CBD NW-CBD SE-CBD SW-CBD 
feet 

Bathrooms -0.3844 
Fireplaces 
Lot acreage 
Total square feet 
ECBD 
NCBD 
NECBD 
NWCBD 
SECBD 
SWCBD 
Distance to o 

-0.2916 
-0.1962 
-0.0461 
-0.007 

0.0846 
0.0826 

-0.01 13 
0.0490 

-0-2871 
-0-0070 

0.3493 
0.2009 
0.5050 

-0.0098 
-0.1072 
-0.0605 

0-1237 

-0.1013 
0.2737 

-0.0024 

0.2018 
0.4412 
o.o144 

-0.1290 
0.0374 
0.0868 

-0.'1381 
0.2047 
0.0073 

0.2208 
-0.0019 0.0010 

-0.0752 -0.1093
-0.0664 0.0112
0.0428 0.1772 

-0.040s0.2137-0.1300 
0.1874 

0.0029 -0.0039 

-0.o172 
-0.0310 -0.2139 
-0.0059 -0.0404 
-0 0307 -0.2117 
-0.01930.0289-0.1331 

0 0712 

-0.0730 
-0.3826 -0.0722 
-0.2406 -0 0454 

-0.1117 0.0039 
-0.23810.0300 0 1099 
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Table 3. Open-space frequency and descriptive stat¡stics 

Open-space 
type 

Number of 
open 

space-type 
in study 

area 

Mean size 
of open 
space 
(acres) 

Standard 
deviation 

(acres) 

Maximum 
(acres) 

Minimum 
(acres) 

Public park 
Private park 
Cemetery 
Golf course 

193 
2 

15 
ö 

20.73 
3.74 

10.92 
116.00 

50.78 
7.99 

.15.59 

70.70 

567 B0 
38 60 
58 90 

231.50 

020 
2.OO 
0.90 
7.4 

Table 4, Mean and standard deviation of home characteristics by open-space type 

Open-space Number Real sale 
type of homes price 

(1e90 
dollars) 

No open space 6005 62323 
(41 155) 

Public park 931 B 68 484 
(54 e45) 

Private park 21 60227 
(24 600) 

Cemetery 662 60 691 
(30 658) 

Golf course 505 70641 
(38 551) 

variables, a location variable, and the size of 
the closest open space. Several methods for 
capturing neighborhood characteristics were 
investigated and it was determined that the 
best variable combined the distance to the 
central business district with the quadrant 
(north, south-east, north-east, south-west, 
north-west) in which the house was located. 
Nuisance dummy variables, reflecting street 
traffic near the house, are included in the 
model. The coefficients on these valiables 
should be interpreted as the effect on a home's 
sale price from experiencing average or heavy 
street traffic relative to light street traffi.c. 

Results from Models A1 (linear functional 
f'orm) and A2 (semilog functional form)
in which an 'open space' dummy variable 
was created to reflect the presence of any 
open space within 1500 feet of a home are 
presented in Table 5. The model results 
were very stable across functional forms; only 
one variable, SE-CBD changed significance 
between models. Each model had a high 
R2 and F-statistic; reported t-statistics are 
corrected for heteroskedasticity. All values 
are reported in 1990 dollars. 

The open space dummy variable was posi­
tive, as expected, and statistically significant
in both models. For the linear model, the 
open-space coefficient implies that a home 

Age 
(years) 

52.31 
(25.42) 
s'l.11 
(24.67) 
32.14 

(1 7.1 3) 
53.38 

(25.50) 
49.94 

(18.6e) 

Lot 
acreage 

0.16 
(0.1 6) 
016 

(0.14) 
0.23 

(0.06) 
0.15 

(0.10) 
0.17 

(0.12) 

Distance 
to CBD 

(feet) 

18344 
(e6e0) 
19594 
(e375) 
19 442 
(8647) 
19525 
(8316) 
20748 

(1 o 482) 

Distance 
to open 
space 
(feet) 

904 
(38e) 
867 

(377) 
913 

(382) 
897 

(381) 

located within 1500 f'eet of any open space 
sells for US$2105 more than a home located 
more than 1500 feet from an open space. Open 
space size is also an important factor. In the 
linear model, each additional acre of open 
space is estimated to increase a home's sale 
price by US$28.33. A home located within 
1500 feet of a 20-acre open space, the mean 
size of public parks in the study area, is 
estimated to sell for approximately US$2670 
more, holding all other factors constant, than 
a home that is more than 1500 feet from any 
open space. 

In the semi-log modeì the existence of an 
open space within 1500 feet of a house is 
estimated to increase a home's sale price by 
7.437o. As in the linear model, the size of the 
open space has a positive and statistically 
significant influence on a home's sale price. 
Using the mean real sale price for homes 
in the data set, a home within 1500 feet 
of a 2O-acre open space is estimated to sell 
for US$1247 more, holding all else constant, 
than a home that is more than 1500 feet from 
an open space. 

The other parameter signs were consistent 
with expectations. We expected, a priori, 
that home characteristics such as bathrooms, 
fireplaces, house total square footage, and lot 
acreage would, all else constant, increase a 

http:US$28.33
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Table 5. Effect of open space within 1500 feet of a home 

Model A1 : linear 

Variable 
name 

Open space 2105.38- 4.22 
Open-space size 28.33- 3.95 
Fire 9455.1 3- 14.46 
Age -81.02- -4.36
Bathrooms 8964.60- 6.12 
Lot acreage 33 605. 5.89 
Total square feet 42,64" 18.89 
Average traffic -929.85 -0.81
Heavy traffic -6481.40" -5.76
NE-CBD -0.23- -8.1 0 
SE:CBD -0 14. -5.16
SW-CBD 0.86- 14.58 
NW.CBD 1.84. 10.26 
N-CBD -0.79- -17.86
lntercept -15361- -6.33 

R2 0.6212 
F-statistic 462.50 
(1 516386) 

-P:0 01 , 

Table 6. Effect of open-space type 

Model B'l : linear model 

Variable
 
name
 

Public Park 2262.20" 4.41
 
Private Park
 -2505.60 -0.61
Cemetery -5.38 -0,007
Golf Course 3399.72--- 1.70 
Open-space size 25 93- 3.'18 

R2 0.6213 
F-statistic 387.12 
(1 816383) 

.P:0.01 **P:0.05;; .-**P:0.1 0. 

home's sale price. In addition, traffic noise 
and certain locations (south-east, north-east, 
and north Portland) were expected to have a 
negative effect on a home's sale price. 

A second group of models was estimated 
to investigate the effect of different types of 
open spaces on a home's sale price. Parameter 
estimates using a linear (Model B1) and 
semi-log (Model 82) model are presented
in Table 6. Parameter estimates for home 
and neighborhood characteristics are tot 
presented since they are almost identical to 
the estimates in Table 5. 

The public park and golf course coefìûcients 
were statistically significant in both the 
linear and semi-log models. In the linear 

Model A2: semi-log model 

Parameter t-statistic 
estimate 

0.0143- 2.47 
0 00046. 7.24 
0.1622. 25 53 

-0.00229- -12.24 
0.069- 5.57 
0.148- 6.35 
0 00 044. 21.17 

-0 0089 -0.78 
-0.0884- -6ae7

35 

-1.05 E-6­

-125 E-7 -0,399
1.16 E-5- 26.72 
1.58 E-5- 13.84 

-1.67 E-5- -32.62 
4.61. 49.89 

R2 o 6346
 
F-statistic 1147.93
 
(1 51 6 386) 

Model 82: semi-log model 

Parameter t-statistics 
estimate 

0 0128-- 2.18 

-0,018 -0.266 
0.019 1.56 
0 0597. 2.65 
0 00 039. 5.66 

R2 0.6348
F-statistic 957.14 
(1 816383) 

model, having a public park within 1500 feet 
of a home was estimated to increase a home's 
sale price by US$2262 while proximity to a 
golf course increased a home's sale price by 
approximately US$3400, Private parks and 
cemeteries were found to have no statistically 
significant effect on a home's sale price for 
either functional form. Using the mean sale 
price for homes in the study, the semi-log 
model coefficients translate into an increase 
in a home's sale price of US$845 for public 
parks and US$3940 for public golf courses. 

Open space size is statistically significant 
in both models. Using the mean size of public 
parks (20 acres) and golfcourses (116 acres)
in the sample, the effect of being near a 

http:0128--2.18
http:E-5--32.62
http:E-5-13.84
http:E-5-26.72
http:0.148-6.35
http:0.069-5.57
http:0.00229--12.24
http:0.0143-2.47
http:3399.72---1.70
http:15361--6.33
http:0.79--17.86
http:0.86-14.58
http:8964.60-6.12
http:81.02--4.36
http:28.33-3.95
http:2105.38-4.22
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Table 7, Effect of distance to open space 

Model C1 : linear 

Variable 
name 

Distance '1 00 5023.38 1.21 
Distance 101 to 400 1705 10-­ 1.92 
Distance 401 to 700 3575.91­ 3.84 
Distance 701 to 1000 3189 06­ 4.51 
Distance 1001 to '1300 2546.86­ J.t)cr 
Distance 1301 to 1500 2108.75* 2.65 

R2 0 6201 
F-statistic 957 .14 
(1 7164e3) 

*P:0,01 
; 
**P:0.05; "--P:0.1 0. 

Table L lmpact of open-space proximity for the 
semi-log model 

Variable name Estimated impact on 
a home's sale price 

(1990 dollars) 

Distance 100 3522.80 
Distance 101 to 400 2755.36. 
Distance 401 to 700 1982.80-
Distance 70'l to 1000 1522.09r 
Distance 1001 to 1300 1454.59. 
Distance 1301 to 1500 1 004.1 6*** 

.P:0.01 *o*P:0.10. ; 

20 acre public park is estimated to equal 
US$2780 in the linear and US$1360 in the 
semi-log model. The effect on the sale price of 
a home located with 1500 feet of a 116 acre 
golf course is estimated to equal US$6408 in 
the linear and US$6926 in the semi-log model. 

An F-test was conducted to determine 
whether the estimated coefficients for open­
space type are statistically different from 
each other. The null hypothesis ofequal value 
was rejected for the linear model (P:0.0078), 
but it could not be rejected for semi-log model 
(P:0.4916). 

Proximity to open spaces may represent a 
positive or negative externality. Models C1 
(linear) and C2 (semi-log) were developed to 
examine the effect ofdistance to an open space 
on a home's sale price. Since the traffic vari­
ables used in Models A and B can pick up the 
negative effect of proximity to an open space, 
these variables were not included in Model C; 
the size of the open space was also dropped 
from this model. Six dummy variables were 
created to capture proximity effects. Coeffi­
cients on these variables are interpreted as 
the increase in a home's sale price from being 

Model C2: semi-log model 

Parameter 
estimate 

t-statistics 

0.052 
0 0409­
0.0296' 
o.o22gr 
0,0218. 
0.0151--­

1.40 
4.16 
3.10 
2.81 
2.BO 
1.71 

R2 0.6323
F-statistic 999.03 
(17164e3) 

located in that open-space zone relative to 
being more than 1500 feet from an open 
space. The distance 100 dummy variable was 
designed to capture homes that are very close 
(one-half block) to an open space. We antic­
ipate that these homes will incur negative 
externalities such as noise due to proximity. 

The distance 100 feet coefficient was the 
only coefÊcient that was not statistically sig­
nificant in either model. This may reflect a 
small sample size (66 observations) or a net­
ting out ofnegative and positive externalities. 
In both models, the increase and then decline 
ìn the distance coefficients was expected. 

Using the mean sale price, the distance 
variables in the semi-log model are estimated 
to increase a home's sale price by the amouuts 
shown in Table 8. 

The estimated effects in the semi-log model 
show a larger impact than the linear model 
on a home's sale price in the distance 101-400 
range, but for distances greater than 400 feet, 
the semi-log rnodel shows a tì1uch smaller 
effect than the linear model. 

An F-test was conducted to determine 
whether the estinated coefficients for the 
impact of distance from an open space on 
a home's sale price are statistically different 
from each other. The null hypothesis ofequal 
value by distauce could not be rejected for 
either the linear model (P:0.7852) or the 
semi-log model (P :0'77 9L). 

Conclusions and policy 
implications 

In the USA, local, state, and federal govern­
ment agencies are working to preserve open 

http:o*P:0.10


spaces. These new acquisitions will likely
be classified as public parks that wer.e 
shown, for the Portland, OR study area, 
to have a positive and statistically signif­
icant effect on a home's sale price. The 
estimated impact of open space proximity 
varies with the functional form (linear or 
semi-log) used to model the relationship. 
Although there is no theoretical guidance on 
which functional form to prefer, the restric­
tion in the linear model that the relation­
ship between an explanatory variable and 
the dependent variable is constant leads 
us to prefer the results from the semi-log 
specification. 

An interesting implication of the empir­
ical ¡esults is that property tax revenues 
to local governments could increase due to 
the creation of certain types of open spaces. 
One possible use of these additional funds 
is to offset the cost of purchasing, devel­
oping and maintaining open spaces. The 
degree of open space self-financing, how­
ever, depends on many factors including
the size of the open space, the number of 
homes in proximity to the open space, open­
space amenities, and the local property tax 
structure. 

Empirical evidence that the negative exter­
nalities associated with open space adja­
cency dominate the positive externalities 
is not found in the study area. Homes 
that are within one-half block of any type
of open space are estimated, on average, 
to experience the largest positive effect on 
their sale price. This effect, however, is 
not statistically significant. Additional infor­
mation on the specific amenities of the 
open spaces in the study area, for exam­
ple, the existence of hiking trails, swim­
ming pools, tennis courts, etc. would per­
mit a more detailed investigation of this 
question. 

The resuÌts of this study provide an impor­
tant step in quantifying the total benefits 
from preserving open spaces in an urban 
environment. The reported estimates, how­
ever, reflect only the benefits captured by 
changes in the sales price of homes. Comput­
ing the total benefits from preserving open 
spaces, and the distribution ofthese benefits 
across residents, remain important areas for 
future research. 
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r[ring*nt ¡erf¡:ic{ic¡lrrs sincr*, lçitlr ¿r f*w ¿rx­
u*pli*rrs. ¿içw *J*lr*lc1:rrrcn{ is filf ûrqiial ¿inTy 
wh*n the r* ix a c$*nlulr*tralcrl "¡iutrli.c no*i:} 
¿¡n{l b*n*tit,"å iålnicturc.s rurd citïT*r d*v{*i, 
ilT:¡nì*.ttT $ucfu l.ls i.lriv*r+'u5,x" ¡rafir"rs" *nd 
lriuclsc;r¡rinp ï*:xt*ú ûü $ ì{ll rvir.lr :¡ p-i¿{Jn* 
{:an ri:roíljrr an*l be m*ril'¡{;ljllçcl alf}tr:uglr
(.eïl{tin t:h*ng*s {i¡ sï.rurl.ur*s" xurd.l as iir­
cr**sing the {'n*tp;'iltt ¡x aúúing..il rl*ç:.h, r,lr 
i'lt;tr'lgi's kr vr:¡lctlrtio¡l :tuilr trs rlle l'e tltclval 
rif t't;¡ tll il I { r'*iis. ;tt c plo}l i hitcll.'J'11,": r-zonr: 
;rllrru'r tlct'r:hrlllltertl if ;¡ll*nriltivt":s hirr,r, 
fr**u e*nsi¿iqrr*d. lr¡ aikl.itien" wh*n ¿lev*l­

'l'lr*. ;:¡tsthr:r it; ,ì Jrrr:-lì*rsor i.rl' rcri¡l*fi}i{l$ í.}l }Lrt:r* Cr.r.{ltg*r.
ì'lrír r¿:r'';rrelr \r<t! sflpi)(.ti(.rt llt ;l rtlani lf{,itl lh{: (:ít\, 
¡rl l'¡'l tl:rlr! ( lfrrti¡n llurr;ttt (1t [)l;àntrinl:, ¡r¡¡rl ¡ S¡¡rrl¡¡tr,ì 
lí*h*falvhl¡r (iranT ¡¡*iÌ Paiil L"c;ne Âw*rd from l4**¿J 
l.lollt:g+':, I nrrr¡rr"*trrli.rl rt¡ t{ír:h Å.*ilu¡s"Íirtr.li¡: ûìhuttli¡:irel"
lti;r\'..rÛ,1 l1\'{r ttt¡)t¡^liftt(}US t{'l(,frlcS tt)f c$nt$tç¡¡lr ¿19¡ ;¡¡¡ 
r:;¡tlier t'*tîì¡rn,;ifìthis Pnp*r. s;¡¡ah K[rin ¡nrj'ìTm ]linrl"
l*y ¡lroviil*r! lruì$âi{:tr'r ¿ì$$i$trrûcr.,4.*y .i"ilniti.ning elr*r* 
;¡rc thrl* r¡f îl¡c aut.he¡r. 

r lrç:r (hi: Iì$rpot¡: *l'ìhls pri¡.r*r f.ll* f¡¡lrn lÍùf.rd:rty
r¡:li:rs tl: i¡ l¡$nr* ¡nd {hc f¡mll <¡u lthìrh ìt ìs kx:;rl¿:J-' 
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-n$.¡r ,{q¡e *lT 1ll*dsr¡ rl}ì^e r,¡{iiÌ,}llrif .13t"rc.i 

-.}rrf{}p*Lt åì{} l{} äår}uÅ!:$öp 1u¡lrcrf ,:rp" 
'î)ilr1lt\t:!s 1* .?.fiÐ ¡lul: ';iïu1r.xr.¿ 

;Ì.rìt n l-as Sr rrp¡i;ri¡ n.t",Íu1ün,¡ *"¡u fi br Ì{rl ;È';l{} rl 
-f-${},\ il"}JÇ} F} r¡i l}11 o"l,:au, rl.ïil¡ li}.rft¡}11¡ ?ì¿{¿3 

Ìc.{rxv ¿ .¡ Tl} } ¿nriì $l ttclr}irr;lu ñtt¡-;,:¡c¡nop "tt¡-X,
'g]õFn{}fi{ r}s{* :;r /til} ru"ral ;¿:;.t* ":rlt*a¿is
,¡,¡.¡;lq.!i.r.l¿Í V '¡ ¡tiacf*ic{ ;*¡ ,r1*r.11.¡?ttr l¡¿r} 
"e¡n;î* x ,,,Ìt;tt1l sr "i¿f l:xlË 'r À¡-r;:***d.ro.Ì .1Ì!1q 
-I li i!r lljl ll¡1r,ilt{} li¡l.tI .tr¡,1/ .-}lli f 3.} ltlIl;llts'' :1 

'r,i1.r.reJ*.rrf îù "tlit{r.r}x* f {x}r["r{.xJrli:i};}tì r¡r4­

lrl tcl -,\' '¡ ít"l..lilor.l l{} 3lr}(lr.¡t}t: Íìj til}J}trìi 
, i ,xttt s¡nts¡tll:rt '"ç '/ ,illr, loåe.l .fl¡ ;rtt.t,,l 

i¡lÐri ri.iì ¡lr if*¡ [r1",tìl],¡{¡ tt.{} $r ,"{J r{l 
"r.r;rr{,.\\ 

I 

l;:i ''¡¡.t.t".y"1j .ï u "'L¡"',¡f R + 

I'j¡ tr¡
':ç''1j '$ ; '51t1 K -i "f1 "" 

:ui¡¡1t?:r-f r*¡qls 
i,Tx t,nr r 

¡ ¡i'r.¡ ;:r{ } su r$ u <tttrtxzlt ": **¡-t u.r;,r:; "tr¡.¡ 
' u.r"rri.l I r,rTr{r I Ir r:rr:-¡ X*¡-.r¡q û {.}$ pt{$r $r: ¡-I tr1,;.rt rt 

i{;:t:in ¡,r*¡tztl¡t}Ìí;} it"¡í}.1\ x¡:nlt s1t¡1 .{{}l pì}ìl¡.}î 
-,:;d ri ¡ns;x r{1.1"'t{.ú{ì } Rnr$*i}.rr.{} ììil{}rì{?t{{ 
'.i{.} ù s ttìT,l I Xù;'}*X{} $l p $ {: "',}ril -t{rÌi}$'iì{ìl "ì,\lrì 
" Tìi]l)'")r I ìÌ.Iilutth'ru,.lur¡ iìiìtì{)Ðlìr{rI ß{'}t tt}{riì ¡ 

;lrr.lrl*;:r uù ¡),1tì tq ! ü ïü{.tìr tl{i} {}I .cnil$J [ $ü{-}, t 
:)lIilì .f {} Å1Íl-f Tl:\ Yì Ë;}fìTl ilålXi Ê,Ë;}qi}J$}*-*$ 

' 
{ t{di ì u lnu;¡e.t', ¡,t trxrdr 4;¡,trl..,¡ i:tl l{}1, { t!ìt} 

!¡rililì.r$ìr iì*lgllot¡'{u*tt¡ gtt"ttg "fI?,?{rfItt{'rr"i 1ìr 

l1-{rlrxl f: .J{} ";¡}nqr;l1r: ¡rrer .l*l,lli ;?ill uäí1,ql};}i1 

'"ltt¡'it:r 
:+.1t:.:1?.t í,11 t lr.r{å l {} "1,3.t'ât,,r 

g 
¡nr+tnlì rt x ¡ 

It: 'i',v 'l:l "'1; "91'tr¡ ',. "t,,¡ 

'f 6l u*r;*nha rri 
¡3:r¡ol:s"r,ir.Ì;:.[ rir f'jrrf j åårillcr¿il Á¡.r;li]*,ttf ,,,r irrtr; 

.¡Ü .r$ rd iì1{'È '1ñ}$"rir{.u ì}rfl .{1rill;1 tï}r.r{J }¡¡{ll 
¡1ut ${l{ }r!å*-1¡r ììurzrur l:*,nu-lill¿l I* l{? T I r1i,t.:.1 

.lrtiå .rtlr \.1.ttrìtl.ì .irl,1åt{}tl lt:t.¡1 iitlrtrrrtl.ll,' 
' *t l+,;().¡rlr{*.¿ri "-*lr-rr I "l¡

rì i,¿1 };{r{*rl3 * sr¡ ¡r::¡:::¡ }'-2.1 iy.l l{r$ *1nq 
-l-Jì?Í #c r.rr t,ìiu*r1r {r ì{ìrl,' ¡run **l;el íill¡lr 5.}T 

i r I u r F¡¿ 
r 

¿ 
r'ì 1 {¿l *l: ¡l * s ¡?l ?:q t r } j i.t t á y.r ;ttli>.tt-l u .1z. t 

¡nlcÅ Iu;rs¡.lr.i .:t¿l tL:r¡l li.r{r,1{¡ t Jr[] *t] pJr'vrl 
'"r ;rrbr u r g:l;r¡ r¡ rl, å.'{ ¡l } ii;3, tTr{ i,t } } T-:,{.iÜ t1? ¡nil';':"t 

;r *c 
* 

l ? f l l; ] ll i:! tri i.ì('!-¡ tÅu;r'i,,y j 1"r¡rt"-rt1.:tx¡ r¡iit.: Lt 

' ¡5"i1 åu.{f1 l:.til,t lr; \1t trl ;r;:1,'lrJ t¿cli l;,,\1:er:lt>;l.l 
{l !;r!I}ii1,1 "prlrJ1ilnr l;:¡.¡t.i-;lIm{r$}8rl r{{¡'ÁTxt¡s 
l^(il1 ììr gr;rsll ,-lrlhr[r]:{ì}ùl p)l{ìti{itl$ ìxì.1. 

.T 
f h¡ { } $.1".} N i ! ¡$ ìü ì'}$ W'S-i.}l Sì{}{X:i$ $'l 

'qt+rr:,rii lr q¡..rliÀ1 r.rrr+,( ç¿i .rrì.J .rirqlrl 
ilå ",rarl ¡Ìqrì1ì Ír¡ -¡r;t.rgnb¡t rr r{JirlÁr 'd.tt¡l*r.ilr¡ t¡lrarrtìl 
u¡ìq,rfi !il"rt1rìg.r*,¡ ut ucll*lrì>;:: iru lir¡ 1:t43<t at1 l1:t4r¡ 
p¡r,*,n l¡r{rinr ü¡ tiÌi.rrt}r?t¡;t.r it1r 'v.rutitr¡.¡<.r ¡;rtrcl :p;r,ri¡r 
fìl) ¿:giltrn.riT ¡.ri:,Br!* 1"jrcl3l illlrl.Ìt1 í{:}fi1,]tr frrilJ úlrr1fiw{ 
¡* ilr{rln* !rrlt ¡{iiji)jr}li} :l.v&t iìt"r¡tv.t¡ li'rlll¡rtr*i}..l3ô,ii:l 

-. 

't-t,'tt*rrt -rttt 
tiurrn pn;*.xdr,:n rq ¡riri JIr¿\r 's.]*1rt'r ;.1$ü 

-åT{}If 1ir} l i )..r! t9j','{ lr:;.1*,l rpilKtr F;xÞ;}j]il i F{ttî 
'ïiL¡lå]{}{3lJ p¡i'r11F#.r'l¡r.¡r$ü.*S l}};}ìrr.}.{'d}r ¡c*}r 
"ri.]ìtlj?\ r,)å{)ssju.i¡ Ë¡ t{;}Tì:Í riå}tr\"f*r itr;}1$.,{$ 
-tl*p '¡rr"ur$ ïlíf ilxg$rf{.{È * 3n ":t-',1:d ${{l q?îTì*itll 

l).ììì11åt\lli:.¡! Ìl{: Íl;tlJ \il!.)tì¡rl'\l lì:{l} 
-Slll;} 

-r.rilq {}ì H Â i.{ {l,i ¡ r¡fi s'lr,tc p -*: n N.l tt* .1iJ ll{,*\'¡ ììl tl l 
iìtlliì$i¡lì l-\ìl¡ "Ë$rl\rils ;ìlllili);u{ llll lt'l¡.,\\ ì\V 

'JÌ{-t{,r ãlT:l$ 

:,Åi.r nl*;Ll rÌ u i pi:Xlr{ i},r 3JÈ' u;}Í l.tir{J{¡..rd';ç;.lt{ } 
ïin q;lüre l.t r ns prtttq;cri¡i¡& "ril i]tåì fi I pil rJ'fîÕl).s-ï 

-ú* "tttr ;t ;o u x* å g',1 ¡ r:,t l-x"i {{rr l}ll TJ JoI ç* r} {'ir ;}ßf ï? 

/rrù{.1 fi}iÐ$rls{rr\*t 11!!ìr í¡rn1r-srq.¡, 'ilr}ft{{} 
{åTf$r{1rr1lftt\ tt' l};ì1r};x1[ .{il 1!]r{:} 'ffiÐìri*"{Û 
"prfr]t¡.rit{l ,trr¡ it¡; ;'rr{ì .}(} t.rrr,J irq? rlr }üi}'l 
¡lri {ì {¡{¡{: { {.{.:};:'},{1 ¡ ìf"l 5:5t:t xrt1"r ;:s.lr.:.tt i ptt¡ *,1¡r 
-iË;:J ,.ilr{ililJ*;}lìitl[s^ lti ;r;:r"ì,Í ;ìilJ\ illl] i.Tl g]ììì]irl 

\ { .r.Jrj \.r)ì j{ìS H.rf'Lr ilìil: \il¡t;.}.t!\ '\.1ìrll "\-.t,ì 

-i\ r.r'$fl r,r lì !.1,\\' ¡dtl *t¡: ilil.[ ] sì..: { 
{}r1v-ù.$ }l{.}å$$tî $ 

I!\ì ì u *{.ìit{r}.ì r r'-u r¡ * I,x x r¡.r¡¡x*,xf i ;} Fu rt'Ë rrn{{}r 

år,,tlu;rrurI{3-*Àri* ( l } ,*uq Jrlxir{t?1;r} i.ri prxTl¿}r.ii 
.:rt.uf'll**¡t"rrl J11l ,]rrl II¡åx 1lt;, li.rJ{{ s{t¡,.¡" 

,'(ln3lt.,,{irrr ,.lu¡e*" :rq!) llr.irl rluu r,Åtr,rd*:ri u êtri.l.rrut 
ít:t\i 's:¡ßtt's. Ä u 1l;r,r r: lTÌ l ü ilr.{.r i.r{}.t I t {i} '{Ìt{{¡lIx.* 

^ \(i rlIl.1.;)l{r.{tl t¡.1t.tiir .1it: iì.ìfl.l\1 ^}rì .\[Ílll{.1 
'$il,{}.}Jì$ Ixrli1'!r;iïr I1:"rülr:ri "$tiirìtl$ì}¡\{ rìtì 

rinfi 5 $'3 r i r fi ;1 {.* }: { } } ¡i l ¡ 1 il r rt>.1*l 1* q } $ðFltTì}{rçl;} 

{t}K}; íurililv frJÊ 'i¡:ril1**¡ "rìilTIlr1,{ :lft{ji 
lt!{tt:}\ Ir{tr' l.r\iiirr rrilr } rtil;ì::t{.} "llil{ìl}"r{}(l .¡

rir q*lt.Ì)i-l,t 111iì3;1.r' { ¡;:¡.1.1;: ". ¡tj,lr*rl$¡,:x*¡. ". 
#qll ;!:)il{", ;r¡rt.", t.i1;-rrft),tr[ Ir i:]$r.]].$ì]i'ip åiT{{¡ 

å1¡À{}ì.{!,}.r ruq írnr Âr..}r^ *p}Tr^{is}il t ïî{Jåïr{}${ì 
fr 3ìilìI {r*r¡$1;.rÌil,r .f.r1{};li'$,\1 "r{} '13êilråìålilì*$ ìleì 

{.r1r:r¡ }{ìl ?ì ..x\{}rl iirrr'i'ir.r$t¡3 "1r.¡r.l¡.itrNrJ n-"ð{n{}{g t 
¡rrr*eir:;r {rt i}ìTlitï ;rr¡1 Íixr1trrit¡ ;?1¿i.l¡\\'{r{{t1.{3} 
-rrn çr ;:tl.¡s.i ,r1ti; r.,i¡;;r.ã<¡¡d *r; iiultr*r trt,11 .r -t å ¡t[.] l;{}.1 r,1 It i) .[{.-ì ìi3 ¡ i-t ;3 :l Lf 1':\ [ [ llit! ] *J â;11{J, 

' t.*,fi:¡ t iÌr.tturI u¡,1 Ir! r1 í:¡"åfi Íl {r{riÎÍ 
-.r{'}' piilrì },¿¿ ir¡,1l} t I :.-¡ i lu I r{ìt? rl :,T tt 

}:}l{,4ù P[r 14 

-rlri ¡xll:'i{r:,},¿r? u r.r i i r:rl i;¡.lptswua.rìii'$ptr*[ 
'l l!\ ¡)trtl \llll:,\11\ s¡l {{."r1¡{ }.r.r.liì(l\l.t []l.tllìiltt 
r.r-l¡ sì;ru¿:{tut ;rs.tå;\{ur .r¡utr¡rtu ¡r} pr$..,\$ (ìì rì{r 

1ì$ ¡l;X\.1ìJììì$]ìÌll Jil ì!ìlì{ìr ì! '\^"tlì:)i1('} li¡lt.Uq,ltl 

t.?l l.tti t t t( t.t'.-l ! ) rt I j l \,lllli' \!tl1i .5r (. 

f'9 r^ çr! 
_11 Ë1 {r ir& ä 



,t¡i-Jl À ¿¡r¡.r'i/.' 1!¡¡ t'i*¡¡o¡¡¡'¡r¡; t ! Zt t ¡t í ¡ ¡ :: 

firÉnt i$ tir* r:rnr¡li*nl impiicit ¡ri** *l th;rt 
ûlìür*Ç{f r"irtir:. th¡rl is. tlre ai}r.lid{)nfil ììm{turìt
that nrusl ltc ¡r*id trlir thc T}r{}p*rty {t! 
;rtl¡içve {he high*r ler¡i:l trJ, tl-tl; char;lctr:rislie 
rvhil* h*leling. aII *th,*1" fl;rcIçni *ürlstíàìn{.. 

ilrnitt*d v;¡rinÌr{ç: hi;rs is n çl¡lçen'¡ sílic¡: 
all huclr"rniE.:-prir:r": 1r¡nc¡ic¡T?S t1f*, 1i¡ ¿¡lr *rtûnT, 
¡r¡issp*reili*rJ (Tilntl*r lç$ã). 1\hiL: drsrr iìt­
t*nr¡:l hls b**rr ur¿lcl* l* sp*rili n cnmpl*Tr: 
*quali*n. ¡.i;¡tn is n{¡t *¡v;rililt}le lìlr vilrilltrles 
r*ch ¡1,ç vi*rt *ncl t"¡uxli't'v Elf'slruçTurr:. llsli­
ma{*ri *t.¡elü¡;"ir:¡rls will {re hi;¡!rr:d if th*sc 
onríttciJ vl¡ri¡¡ìrl*s lìr* r:¡x'r"r:lat*d çr,lth i*­
cluil*J variahli:s. 

tIL l.lï'I::lt å.'fl"Jlf H 

Nu¡r-t,":Ëç ns str:clicg h;.rr,¿: r¡scc{ {h* hr:ri*gie­
pr"íc* ur*{hild io sgÌimat* thr:. r*li¡tirinshiil
b*tt'**n * pr:npcr{y"s saN* ¡.rri*e l*nd thi: 
**l*nily 13,'¡r*x used in thi¡ rtuely. 

lrì*rrìsr;¡t rf ât. {1ç!}S} *xtinrs{,* th* r'¡r}ur:
 
r]{'t)ç;*an, l¿rk*, a¡rd nv.¡wnt¿lìn vi*ws fny Ei¡l­
g,le-{'rr:uilv r*sielr:nti¡ll pfi3prlrTify in l}*{­
linult;rlti- Witrltin*tt¡¡r" A sirrrlrlc sllrìi';l;L*¡t"
 
ti*n nl'n vi*lv virriulrlcr plrlvieles ¿ifi L:g1.ir$*ì.*{.i
 
inç¡^e;lç* ìn * pr'*¡:*rty'* xnle priÇ* ftf t5.{r-}n.
 
A nrore d*t*ilq:¡*l elnç*il.ic¿tiqru *f ti*lv Si¡,cs
 
r:st i mi¡ I *s r* n ÁIí $ r. f r$Tfi úf.) 

*ld' 
lÌ-rr" n higk - q rr tr I ­

itT rir:ç*r¡ virw ifi fi.T'li iill"i:ì lxlrlt påtrti¿Ìl 
er*:c ¿,gr ui*v. l¡" u I¡¡ h rertthth n n :lcl {^ì ì {li **; t .þ 

t}l}'3 )
ç:xtirn;l|: {hül * r¡i*s'r¡l lh* S**(h ;{ìnskatcdr*­
*¿rn l{ive l'irìç'l'e;rcr's {lrr s;tl. prir:r'ol ir l}t{}!ì
cr{T in SRs}ir¡fi:¿:rr" t.}T'r ilr*ríl¡lû. h}, 51 n.** t'r,;,,' 
sr¡rtnr* lìrnt. 

'f"h* r,rlr"r* E:rf ;¡n nrb¡¡n fÌrrillnï is *slilnnt,*rl 
l:rv'['çrv;*ímein sr¡d Mi*tti**n {}ütX}} uni ng'"

thr ir*ctunicllrìcr:. ilìsth(.lrìl *ri* ir:r 'tii 
\';ìin{Ír:r ancf V¿1fi,n;:n*n {li}S8) usín¡q * ccur­
tilr¡1crtt vitl*sli*n sl uilv. 'l')'rr';rinct¡ ;trril 
l\4.ìttf iue'¡l {:"{}t)tl} s{.ri"rûlï¡dù} thnt ä t:n* kitr{.r­
filc{.ûr i¡l*r*l*¡*ç ig lJt* dÍylanci: 1{} 1he. n$Ììr­
$sl l*rr*sl*ri ;¡rt¡;l l*rn¿ls tû íi¡fi ilv*rfi$îe 5.1)% 
¿l¡:¡:r*¿.is* in the nr¡¡rk*T prirr-: o{ íì fr'(}l)i.rrf)'.
,4 li:rç.:sT vi*w in csliul¿¡{crl tr¡ it}e¡'ç{¡sr.' ;l 
Fr#p*r{y"$ x;lIt: p:ric*" {}rÌ ì:v$rí1S*ñi h3-,"4,i}1,,
;\ stnr$y eeillducfç*l hy ,4nd*rs*¡ì å*d L'nr­
ilsil {11,tt$51 in ¡\t.h*ns. {.}e*rgi;t, fnuucl ¿r 

3'''l't ttt 5?i, inr,r*¡ts* in lhr-: iirle llricr: rrll 
pröf¡er"ti(¡s $,ilh trrc*$ i¡l {h*ir li'$nt y;rrelx, 

Dnss oncl î'*f.T {i$ü$} ;inr{ l\.{uh¡ur, f}n­
lasky, rrncl Arlnms {?fK}{}} prclvirle cJstäilc¿f 

.?"Sqt5H 
¿'i 

;tr w t t: ¡ t i I i t: s, .?Jrll /¡r*¡.'r¡ t, l'ìr1/l ('\ l:lç 

*sti{tt;¡l *s c ¡¡r 1l ¡e rel ;t I ir;nrhì ¡r b*lrvc*fl ¡'ll *1r­
r:tt"v virl ut:s ;ln*i rtetli¡ rrr.l ¡ rri r ri rlr i I ;rri rI i"r,1tt:,


"r''ì'l¡r' \{¡rlr;rrt. fulirsk\. irlt(l r\iljut}\ rlrrrl-\',
 
È{iniluc{*d ìn l}tlr'll;¿rrcf, {,.}r* .i:ll. ¡rruviel*x

rll*{'lìici r: n t {ìr$l i r}:r å} l*11 lì :r six wr: {. I ir*rl t -y¡:*s.

i)roxil¡li{.t' lrr ll¡r't:,": u'r" tl;ulri lv¡:t-'s \r;r: ltrtrrrtl
 
to hrìr;rr :r rr*g;rlìvr: ;urtl slil{isli*allv tignilí­
c*nl r*latit:¡nslti¡:r tu ;ì l)¡(i[)Lrtr\"\ vrlr' ¡]l iL'c
 
whik: pr*xìnlilv t* rLnu w*tli,rl{l tv¡.r* wilr
 
li:runcl t*: h* sLiltirtí*;rl11"xignitielnl *ltd pi:i­
itivr:. Thr; ¡¡r"rthl¡rs als* illcluc{c distuucc va,rí",
 
rrbl*¡l {tlr $tr*il!ur, ¡"ívelr"g, lakes- and Fr¡tkr.

l\'*xirlrilS {{l ${¡"r!iìtT'r$ ¿¡nil firk*s is to*nci ¡,1;
 

hür'* iì prniliv* statísTic¡rllv *ignif ie¿nt *lfuet"
 
fl¡¡¡t is. livirrg q:li¡s*r ì.t lhrsrÌ nr*;ts í$ç1"*¡ls*l;
 
i:i pr*l](:r{1"'s r;rll: pri**"'I"hc r:r"r*1f.i¿i*nts ¡'¡n
 
çiisl*¡r*¿: tr¡ ltl* rl*ar'*:rt ¡lark unçJ riy*r wç:r<:
 
nç¡l r;{¡ilìsli*ally riglril'ic;:ln r.


'T'h* inTluenre *l' r'ipnrilrn hul'li:rs ç¡* ir
 
Tll{)Éç1rty'$ rllfc,, ¡:rrì*e is inr,r:ttiS,¡rt*il irt i¡
 
slrrrÍ3,'**urill*Te Ll in th* 54*h¿nvk walr:rsh*tl
 
i¡l rv*:riÍe¡:n ()r'u¡gxr l:v fu$tl***y *nel [ìis¡*nr­
h*r {2{Xtr1). 

'l'hi: t¡"ltlrurs i:xti*laT* That * 5{þ,
 
{'e¡ol {r**cl ri¡riiri;+rr hul'li:r will ¡-l**¡ens¿: tlr*
 
vi¡l¡"¡*: i.¡t tlì*i nrù:irn ilr{}ì}rrly in {hrrir rj;iti,t

*rrl hy ii¡:prr>xi*r;lnlv 3(11.," 'llhis ri:sult ir
 
;r{t¡'i1"rut*rl {rl ;r rliminis}r*rl rir,:*,r vi*r+, "l'i"t*
 
l{u{lrÐ¡"s a*l\fi:lt l¿: thdì $[f*ilüì li"Ûrrtûgc irr*
 
çffiìsrlr Tlt{tË*r"tv tirlili:$ [:r T']i¡.
 

iitueii*ç tl* tT¡* i:îï*rt *l-o}:cn xlxluers ill^
 
clurl* Ï.]cl i¡;r¡-ì (,!rueì¡litxki'l (11)ü5) *xrinri­
n¡rti*n *flgr:ll {,r}u*ì*s ìn 5;¡* illcgn. {.lilli­
{*t"uit, und {'u{.¡¡":rr}¡is*l itr¡rl N*tnsil's t?{Xln }
 
.tt$r*af(h tt¡¡ ltil,{*rirl ¡t¡:c;.¡$" t$lri¡lr ¡'xil'Trs, sp*­
*ialtv ¡rarks- #t:t'iìf tr:[i*s. ;rnel g*Tf'n¡^¡t¿¡¡;c:i in
 
I?¿:r[]onil. {"}r*,¡,,*n" l}*ti¡ sturji*E lind ;i signi{ì­
{{tül i}üd Luge *ffr:r:t }i^urn ¡:r'*xirni¿}, tn ¡goll
 
ç{.}{år!r)s. l*ul¡*n liisr:r n*rl h{ i:lusil **nç*ucl*
 
lhal pr+:¡rr:rtics lq¡çitl*rrÍ withiu 2(K] Íþ*{ *f ti.
 

¡¡,{rl l' c{xrr**r.: * xp*ri*u *c ! }rtl lit lS¿:*{ in*t {-'¡r*e
 
in si¡l*r pri** r;f ull *pclr .iìrï(!*c {\¡pùìfi ite lfi*
 
sltud¡r- but thi* *ffi':cl dr*¡ls nfT' c¡ui*kly as
 
rJisf;rutc* fr*ln 1ï'rc {:oll ('(}r.lr's(: ilicru¿n*s"
 
S*t*rul ârra$ nnd s¡.:**iirltç ¡:*rks were es­
timltúd 1o h*vc l; sfnti*lis:älly *igrrilic*n{
 
irncl p*xitr,iva *fihct i¡n {hc x*le pri*e *f
 
IlriTlerli*s ¡ocot*rj up to 1,5{ì{} lî*t {rh*
 
nraximum elistanr:* in llre stuelS,) X'r*m {h**e


\pítüËs,
i 'lìCn
R,*scflr*h *u pn:ximitv f{r $rhirn pùr'k$
 

r¡lr*ws n'¡ixnd r*suitx. Ë,*pay ¡nrJ ()n¡*xu­
I'idus*i G.üûl ] rtslinlàtr"r a 14rfl, rl¿:riirl{* fûr
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[n, fhrr"ffi¿åii !.r $; 

I,r r tt rJ !'.r't !' I t, ttt i t',:t.rt \j¡* "|lltii 

'llYtllst:t"tir::i lt.rt¿¡lç,,"1 ltithi¡¡ "î{}{} liq:{ cl ¡ srr¡¡ll 
**iglt\strlt*t:it çt'*.rl;. ín l ir';t:nvtilc, lìi¡rrl{ìi
(-iirrdi,xi. \.\!txil* I -\ttlt:nhi:;¡:t" i.rli¿.l : v-c.¡tusiI 

{'t{ft}} } f.i*r.l ii *L;,¡tisti¡:,¿t'îtrv r¡i**iliç:irzlt 1t**ir.ir,': 
r:{lt*:t. {'r:t" pl'*¡:re:rlir:* llq";tt*d txlt 1+.t l'Áhl ltc\ 
lirx¡l i¡rt ilyhillr fii¡J:k ír; !)c¡¡"lix*il" {"}r*'¡1t"ut. 

Whil* t trrr:x* i;l xil !*s h ;r r, i: r:$î i l¡¡ ¡* l r:¡.{ }rç¡r.ç 

plaxiuril."i., li] ;rm åir11rr1ìt\, r¡¡' disi¡¡rrr:rril,r, ir 
rfl-.?{*{.1 T{.1 ¿è T}Ì'$Èlrr{ç'-< siì1* ¡:rirr'. 1'*w i-r;l'r­

pllit;rI qtLtr{ir's s('lìirl,rI('lv trli'¡lIrji ;inL{ {'",Iì 
*ral¡: {h* çJ*ïir1}i$lìri: ü { iì *r"i i:l rì1* r'1l t y * å'l r"rrt s 

ft'rrm rq:rr¡ì*g {Vlll,*rrr" llihr:r', i.¡¡icJ ìdl¡:iirål 
i 9Tî; fuTartç ;*nlj {.itiklbr:.rp I \l$l:l {ì rir:,sr ¡n ;r *rJ 
W l¡itt I SSll I lÈ¡ruliiÌ'rt ;.t¡ r{.tr T}r*r,r' rl r:h r: r,Jt }{} J }, 

$¡ral;rtrtr ieud ìì¡'qn'*rlr:ì¡*r iltìt¡I Ì ç1ãirì*ì' 
in * tir* *l'fu *t r¡!' ¡ni ¡l i¡r¡ l¿rll lìr ¡¡i I r ¡ì,* .¿r.rnì i l*. 
l¿:r [ak*f¡:t¡riì ¡:re.lp*rlì*s ix *ru'firrl* \Çill^ 
r:t-lt¡ti rr " \&''ìli l* r"r u'ri * gI gì l'{:s{,: {'vr;l$ ti I rl * }l i I i*i 
Ilv rsxåri*liti¡l di:r,,*lu¡;r**r r i { ;rrtr*u iTl' i' í'li:r't } 
il n{s* r.i:slri*ts tfu * s¿rlulivlsiqu¡ ¿ ¡f' ¡:r't.l¡rr;rT igr

"åll*. 
{el*r,*r}r:t¡tnri::,rlf *fi\x:t }" ;l ¿:tÈrlr¡¡; r:y,1 fiz1utt: 

r¡u in*.¡"*asr; irt {fur: ;rv*r;l¡¡r. fri{"1* {ii l;¡kr:fr'ix¡{ 

Ëarp* rli{rs ir¿¡¡:¡r lll* *n:*:rsil,y rt fl*r:l ¿ rf 3 i, 5'rli' 
ä*q.l ;r rtx:gii¡1it"r1* r:t:¡.:tt\*z"t'ti¿: }tçsç Tz*nt lltr. 

-h 
d *tvr: I *¡r*r*l tt *, t t t:t:t.' I * ;¡ r¡ lír ¿"; r*' f i rl ri i rr ¡rr 
fcu { hç: <fi:lr'*l¿¡l::rlrcltt f ì tríir i l l* gr¡*r:isl s"" ¡ll 
rrr,ìt,ür c]tl't*r Et udir:i;. 

*V, S"å-{'J$}V ¡-\.ñ{}:"..( 

'l'lre' 
e :it1' Ûl I\il tllfiril" l.¡i{'1'{)¡r, {r{i{"ilr3t 

Ï3{¡ s$ss :a ¡:¡trr:xi wir {.*: lç r}3.$${.l * çr¿r* sif I *n e.l 

lllhnr Utmqil¡ *r*a ,itt*Í**¿:s {h* p;lr"ï t. li \lt';.t t:t1t
" 

nf TÞ*rttnr:rÌ lc:*r¿rt**T i¡¡ ì!ft*ll**ni ith Ç**ntv 
rìn * tr{rä t"{ ;e¡l¡l l"'": x i n \$rrl\y tn, l 5l:} ",t *r *l;. A 

¡> 
-
" 

Fr'#.qìrnât*ly {},3{}5 ç¡*rçs ån l.ltt: xltxt}y i}T:{rír irn: 
i¡l ;¡ *'"Ír¡trx &fid, tì,7-!{: ir*l"t}ll îtr*: ilr ii ¡:^;t*rrr: 
{{}el*ntfu*l?JhiTh o}nr*st 75r'lu t¡'f th* }a¡'¡d ì* 
p-ir:rlTr*ñ is pmbÏi*ly h*l*l tilitV t¡J P¿.¡¡tl*rr¿å­

{}r*g*r:t filutu:;*u *f Ì}hmninp t{Xìflh}.
"I'ttt city ît d{tirleel irt{n l.il'r,t {$å}{}fílilil;.

'l.he þ{*rltrrrv*sl r1*lrdr*rr€ *f Tåç:rxï;rn¡.f i¡ ¡"li­
v.ideçl l:y lh* Willn¡¡lr:ff¡i {îi1,¡¡- wirisli Jk:rv¡; 
lru¡'fh i¡ll.tt th+ {.1*tt¡¡:'¡îriit }tår,*r. $Jn*¿:{s er¿g1 

¡"¡f t }t* \\iiìT ru.Rrì t trì iìt* I x h* l*ct " N *rî.tt," lt í1,¿.

"t¡th¿lxû ¡r¡*r$l nl'th* riv*r" ;re" l;¡*:*1*r{ "}d*.r'tlr­
ççsï" {ïìÌiBrlr* ! }, 'll'¡* #t.*ttrï &.Tt}it lazn zuvrt¿ 
lhnn .í"5ütì \\,r $. lfi ffi {.tl; tuttl tï*,*Ltv¡ ttl;¡;¡" h;¡ hi­
tilt* q\4nåxrn, l\.il;,r*ky ;.uli$ ,4darqs ?{XH}} 
imd $p$$"{txirn;lTr:}y I5,{3fi* ¡J*l*$ #1 pmlrlio 
Àrìd prirì{* ü${tr:r sFß** {{.}*}*$hxl ?{X}3*}. 

X\ tl r: ti'11ú1ï\'tr:¡.i lhilt rr¡,,hcll å]l r¡ { lt* sld,¿ $g 
{'irsI sr:lf {¡:c.t llrr:tt:: w¿:rt. ;r¡:¡:r*xirx;rIi:ly iÎtil} 
$ìr'iìùrÌìâ, S.f¡tn_v *l tNrç sclfiIir:I sttr¿n:ts '"hr¡r,r: 

lr*r:lt ¡ri¡:i,:el <tt "tzllz*t"\t:tf il*ti pilt,r-rçj 111¡¡¡, 
r ¡ïrs I rn*t á ¡; rì lirh rasaapr: ¿r n iì " i ¡r .î{}n'r * cilsrs"¡ 

r.:¡1 t ; r{ìr *rååsniuxlî ng at1\t;'tit: íti:1t} ríT1i:{rì\t\ 
ha birr.¡t " 1 

{,li c.l {.ihi h r.¡l l}q¡¡å I *¡ rr"{ 1.'},}r'}. 1 4.1. 

I.irf ín¿s *I 1\¡iìI¡r¡r¡*t I* Xäivril :*t*:i:.1}¡c;ld ;,¿rrrl 

{-irir;r¡*k ir:r tfuti:ul*¡lr:* *u*J*r tht: I|*¿:)itz. ­

sr;rccl .{ìp*r:ier* ,{ç:t {ruVÌlîià ll{}ü3i lriplrIíp;hI 
\l1t: t:r tîü\i:Ç.li{rf } ì:rì: l rvtiÀ,: * I}r¡ ri.l¿t¡l¿l' :i \ úl:} ìx1'\ 

L:'rrvittwlfi\r:Til i¡t¡rl ìil* rt¡;llr:¡ qitali{v ;lllt.l 
lz*, ir*1ry rn:;l rv*i lr¡,t ;u¡ il l"r:;¡ ri nS lt*hi ¿*t ¿ h;r t. 

i¡ vt¡: ç: ti c: tl 1,.¡ r s¡ i¡*¡ r* ìtl s* rç i r,*.1. 

St¡luts¡zn (]'i:c:[" '.T l_tr.:;r {,,iyit}i" l^tvtzrl 
{."rc:tk. a¡rcl f fi* (ìrllrn:Å:i;¡ $k;r*¡1"}r ¿lr;,ri* i}*r't­
I;,r lti.l's rri ajr.;r rv*ì i,: ¡Èh r¡el,t. rvh i*l'l iu' * I.t'i*tt ­
1'.r1' 1\:1 T t3 t l:r u: \\. il I ;r*rr:t h: ìl i vr:t' {î' i 1:,*r r: l }."1.'h*rs* ilr{:{:*is ;i*l'l {'frc {"ìlll*rr:i:í¿ ;c,l#\tl,lt 
L1{'rr{:ñt¡!,vi*{;ll* {¡Åt* {t$' tì]ùf il ra,ilT*r 4nilIitv 
s t ;rç cl¡¡ ¡"rJs rvhilr. "'r:{h r::r ¡nl*ll¿:r 1r itz*l itrit: s 

ivilitir: {h* rç;¡l*r$h,i:*J, ;¡ll}'¡çri.a glz rut:t\ t:trr'" 
r*¡ÌIly i{i(rutilì*cT :¿.i¡ \r;&*r qrrii} t-y limit+r:{" 

¡tr:tl c ril ll¡r $htlr-r' st x ll¡l illt¡-ra*t,t-' k1 ll,'lt1r:t r u ä l' 

ï:invirr.uulr*r:ttxl hut:v i*t:s z{XW " 241. S,{nj l'lt. 
${-}{.rrri.rs *1' prsl}*tí** in eh* xlucJT *r¿:* i¡t*ln¿,i*r 
{:{}*$n }"ü{l i{}tl tti;livt|i*b, vr:lri*1.¡lxr Tr l¡{Ti*:, l*irh­
irrg *ew*;a, l'e.rlili;¿els il-ud ¡:*xti*i**s. 

\r. *)"qlì,q $âiT 

'l"h* rìirtir $s{ iì{l.r'}h.}.ii?$ ?ì,*,t* pt'iL\t::" pr'1}{3­

*r(3'. I$*åìl.i{}rr. :tlnin¿. tz ztl n*\*ni|v i¡:fq:r" 
m atir¡¡r firr ll{},û } ;l í*r w't-\t tlt¿th *in gå*- flxn^ 
il3,* r*:siel*xtti;il pr'*pcrlV s¿x]*,s, ih llt* sfLlr$¡r 

¡ìr*¡t J'¡{¡nl l99t} tl;¡:r¡ug,b 'Å*ü1" $*1*s i¡l 
5ir.rr¡ t !r rl ;t¡:,.'l] <¡ t tî¿*rzú Ç{}n $lit ¿l {*d :}$"S?, L¡ *¡l 
*II er**¡;¿ç;{içtz*,33 .t}&'!6 vçerr: ir¡ N*r{T¡*anI 
I:þ ¡:s"l.l tt.r,4, 1 7,,q2% i¡r *l¡ufhrç*st F{x {ls¡:cl" 
at¡t| 12.{:lï'?'* in Få*rth .F*rtfu¡,:rl" þ{*r{.}¡tv*:*î
Ìl*rtl;¡**i h;l¿J l.h* :['*rç*s¡ s;rl*:¡ r.l'ìfl¡ 2.5f;'k,. 
T"]cfint{åç¡rs *l {h* *"sil}Ìil$at{:}r:"' vnîi;À\}!*,lì 
$ç{ed i}'} tltis i,intlysig i}rçr pì'{ivic}*ttr- irt'T"a­
¡11{'Ì l. 

$alc ¡rri*:* :s**l str*sl*l;¿J i;rlintl¿l1iix* 
v*r* *tr{ain¡:$ fr¿xlr tþe l\4r*Tt*ç:¡na,n¡ {-i.inntv 
,,\*¡r*$s*r {Ì.{fìf}. $*l* ¡rd*e* rv*.r",:: *eii**{**l 
x¡ ì.{.1{X-} t.l*ll*lx r.o*ítrg tir* {.b¡¡:**rx¡:r: Ëii¡:* 
I ¡:¡ r$*x -* ¡\l.l llrlxrn {-lq:rìsr¡¡:ql*rs { t Í ^$. l.} u r*ra* 
*f L.,n l:r¡t S L+rti¡* lir:*'XX]ä}. Tr4 **;r u¡¡r¿ lh ¡¡ ¡r rs¡ r­
årrr,."'d*l*rrmi¡rr¡çi s¡,¡l* pcic,".. ?n pr*f*fr(]d 
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4"'}r {.t f3i ì) /:! r¡.1 {i,t gl¡ 

.$J lJ ¡ \j¡'/l¡,rrl.- l:'¡*'i¡'¡.,¡i¡¡¡r'¡¿¡;!l ¿jtniill:,,'li'ilr,t¡¡¡it.s, r:r,rrr{ lrrri¡ir.l't_t, !'irllri,.r 

F*rtlünd, Oregcur 

,\!.,/./1.,+Ì 't 

f,ûmthrr¡:nah 
, üüunty 

t:, 

rr{..itit{L: I 

^\'1,rr u¡. .! r trt.lt ¡\lttr¿ 

{Frt*:mitn lqü3}. l}T'tlpi":l'1io$ th*t sfilcl IiN: 
l*¡¡¡t {lt¿n th*ir ¡rlllic*r*¿.J ll¡¡lcl 1rí¡¡t¡* \\j(r}\ 
rli*rinlrt*ri rrrhJùr {tì* ilssr.tTtl},}tii}ll th*l f }r*sc 
tritn$fiilfir.]*r wúrr r1{rl iì{ itütì$-l*tìl¡l.h, '}ì¡ 
*iinlii.ull* unrJ*v*kr¡red !r.rlx ¡"*rx}ld*cl n¡l gill­

;¡ìelalnilv rcxiçf¡;r¡iti¡ll ûr"(ìT1*r'lv s;ì¡c)s- t-)trr*
p*r"tif¡i th¡rt. sr¡lci ìi¡r L:so {l'r¡i¡; thc it$srÌrsciJ 
iüt¡lt'*v*tnrrrnl \jiìl ìi* wr!¡ c {Jú)pp¿:d. ü{rscr­
t'rì {ì$n}ì u'i lh ulis¡lirr g in I r¡r¡*;ltic¡¡, ruüúrdi nlì 
ii¡'ì'{ir}i" ;irld rjuplir:l:¡le r¡:cr¡rdE çver* ids* rr,r­

¡tll-¡icrçi frutt th* rjil{;¡ sitl^1 Sull¡nritlï ={l.t¡{i$­
lies {'*r lh;r r*nf s*}e ¡:rir:i: {in iliX}{l rì*}ìars}
Iix prtrperti*s ilr tir*, stnd,v". *r*n, {hr:r r¿:nl 
ti*ìc. pri**: tin ll{l{.}(} el*l}w*j {'*r prt;¡.:r-:rtÍ*s 
k¡i:r¡tE:rl in *i¡ct¡ quadr;lnl iu the slucl\r ir¡'*;r. 
tìntl slïuÐlì"u'*l atlrib*i*$ iìrlr ¡;ruiidert in 
"rhbì* 3. 

'I'ìr* ¡'r:la{irrnxh}¡: h*lu,er:fi iii Fr{}¡}*r{T's 1{}­

{ali$}l t}ild it$ r.'ril* ¡rrie,* is *ir1'llirrr:d ilrr*ugh * 
Lp¡*dt¿ir¡l rlumnry va¡inÌ:lc *nd i¡¡r inT*rilctiv* 
v¿ri¿rtrlo* baç*ql ulr {h* ¡rr*p*rt"v'i{ qüi}iir$nl 
¿r$d lhr di¡;t*uer: {'nlm tf¡* pt{tp*ft"v 1ç¡ lir* 
{$ù{r"iil lrusincss dii+ì¡jct. Å t*J'rog.ra¡rhic vi¡ri­
nìrlis wlls el*sigrr*el tei ci,rpÍure ferlu.res tuçh 
ìi$ ïRvínrs^ Ìrull*s. hilÌ.t. hì*f l\" and ¡r*r¡rr:iat¡lrl 

vi*rq,s: tliis '-¿uichtt: *iltrnl: rlrrr: il';Ìnv !)íìrt ()l 

1þç ¡:rr:¡:*rt-r' Íti:rs ;l sllr¡".re \tl:-St:lû iji- s¡'ritllr¡'. 
R *:gtr I * i fi r-r,l l¡¡l I i ;¡i.:rl es J * I çi¡ gh Frop{ì tÌ T 

inç:ixrl* lh* i];*r: rorrinyå (sin¡1T*-1'lin:iìr: rçsi. 
el*utii¡Ì. {{}¡1lriìrr*l;ll. i*¡lustrial, ft(:"}, ih* 
ri1xiÉl*úca1 lrnrJ f l, ¡tttl úf c¡tvì r'iln rrÌ*nI ¿i I ;r()ì1, 

in¡1 x.in {hr i;l'Û¡:rrTT f{.}F i:iìch r¡u;ldriilrt in 
tlt* siutly' ltç¡¡r" tc<J ¡¡ v;u'iulllc lh¿,rf çs.¡m­
l.-rirt*ls çr nvi r*¡r¡t** t¿r I rrr * i *r g ;.u"utr whr t h r.: r' 

th* ìt¡{ is i:rr¡lsid*r*rj it¡ trç: ovcl'gixeil {{.'ìtv 
r¡f' flr:rLl;¡tt¿.1. {,}ru¡¿r;it I}rlrc¡L¡ t:l' []l;rrr*i*g
':lJl]23.¿ 5íu r¡r m t rT 1q¡ å,1 li Ìit ics f* r pr"r; ¡:,* rt i *r 
trcll:;lh-¡rJ ír¡ c¡rvírr¡nmcs:{iil ¿t>n,*s íì}'* ¡lr'il­
vícleri ín 'lìlï:ì* .1" {,}l tþ* .l{}J}1"ìl ¡:r*¡t*rrirrr 
:in {h* cl*lsl s*1, I 

"t}11{lr ¡rr*p*:rtir;:*, rr:trrr*srr!l­
inrl 3."ê3')i, nl lh* tr¡lns;¡i:tiilri*, \r,t:r¡': irt-
Iuctucl, :rI !";ul lr;tr{inllr'" [rv t:rrvir',it'ltìrr'ìtI;iI 
tlt r*;ìn\, H{.:u1*$. 

'Ì ahlc 4 ¡:r*viil*riin{ìrrrnilliun trn th* clis-
Ir il:r¡tiun ol' ¡:rr*¡r*-:rt irrs rvltì"r * p-r.ut*. htrtlr 
î1 13-tüt1* artd ¿l r:*:{c'}rl*, <¡ntl rvith ti$iv a 
*",Ì:{,tt\* }.{¡r e âch quorlrnnt in tlr* slxr.l3, ur*;r, 
Nr: ¡:r'*pertiss l*u*T*tl in Niltth Ilc¡rtlilnrl
in the <*ll*i sir:l ìr;rL{ ;l l:}-ì{rtn* nr hi¡fh it 

F-fio¡lc ilnd *-¡:r:n*: r{rrsí¡.¡¡1,.ttr;urr. 

:' lr¡1ì¡r¡r'r;r{í¡i¡r ¡¡lrr¡r¡t tlr¡ \tcir¡ ¡J1iû(,1 tr* çli:;¡¡¡ lhe ¡,1¡trr ",{ i)rs¡it^rr"t-r, is <:l¡srilìrtl *s ;*tì t¡vr:r'si¿cd llrt il ihr¡ 1*l 
il¡:¡ is ¡r.ilìilthl* l¡-tltr¡ {l¡r: ;¡uth¿rr.. si;tr ir 1.lJ tin¡¡:¡; I|rt: ¡r¡axinrü¡:il ;tlkrw;*bk: ir,lìirr¡¿ dcnriIr,. 
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1*,';r ¡ ìll1ll f ¡u ¿i ¡¡lr: 

t.{ilt;fi 
l t ]'ì'sf ì'"1: 

iìL,Ìi i:ilì 
(;,r, ¡l.sl-'
ìJ¡\'l'lÌ l{{ì(lr\{}i 
:lrt lti rlll .¡\{:l:,$ 
¡\(ìlì 
l )\'lr: ll S Ll-l:r Li.ì'ì 
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*f ,{r*os ,4^ []" {'" $nil l)}. 

Yt" ${.Risr*:å.."r$ 

"l"rvu nr*¡"i*ls *rr csliixrittil{l i* r:x¡l{*t'r,: 
TIìr: rclnlir¡fl$hiil I]*{w*Ì*å1 iir{: sirl*: pri** *f 

' l'uhlir: riuir*l-i.¡l-lt¡r' ;+rril ;1.ÉrrÈiiitq:rl ;'rl¡tr:;li{i*s ¡,-ç,n: 

;ill!\ jili¡l 1qr ¡'¡j';¡¡¡ i,,r't,*t,',. 

ii{ìì }}fiâtri 

Il"::":i*::::: . " llift:v i:i:l'::¡:::l: 
¡:lv ì)" ;ll).{;\i} ":.llìJ,Jlt.ì 

. r .i"4 '¡ 
'ì 

I ,$:ìt¡ ìli:'ì..i i i
 
5li.1¡3 .ìt.tì19 ì1i..¡:i.\.,11
1 

.:¡}J:.$irlì litì.ì )"ì .ì.iì.ìt, ;'ì{ } 

!11 Ì I : .i.1.¡Slf l.:ì..1ìì j 
ì l¡i.iìi¡l.r iiì.iì(!.:i .ì. ì\.ì.1!:.ì 

{¡.*,}l iliì ì .\'ì.¡.'rl{}1ì 

l.$rl .i$i! I.i.'ììi) 
]i¡iì lì I .tìi )tt 

ì i.{ì{. i¡.:ì, , 
iì.1ì 

-.!'; .i riì 

¡:r"r:¡t*fiirls i¡t lhr: sl{ìtl\' $r *#. *r'}\iir,.rnm(j,1­
¡¡[ ¡çtg*i*lisr*s, ii¡id :rrìr*$i{i*r 'l'he Íirst 
¡ìrltlilr.: t i*i:lt¡rjr:s i n l{lr";ìr¡. i \ri"r l'i t ri l¡ lrì i":s 1.ç r"f ­

{'l**t" lì¡r r:;rch r,ittilrìr;ru{. in iltrt ,Lìtltdv íJrcrir, 

lïlr: pr"*s*lrrc ç¡i' ri p-rrlnc, hr¡tlr a p-r{}Frc 
ä*d #-;{t¡rte . {}r j$!t;r f-3r}r}Lì r.)r1 it {rrí}l}r:r:t\'"
h'l¿r¿Ì*l :l iE r:sìi¡xirlr,rçl usìn¡:" ;¡ :lr:*rì-lu. ;l¡rti 
t"l,¡twltl*: -1 t:f, li.t n ct i r:n il I lìrl iu.' Ì'hil dnul:rl* ^ 

l*¡ì *rurd*l is ¡:rrrf,;rre-'cl ¿¡rr1 is rìrr: liruclìon;*l 
íbnrl usúrå in fu1r.xJE:l J. In \'l*dr:l "1. tirc 
r.r'rviri¡n¡itcut.*i E<.rninp, il*nrnlt vnriui:ì*:l 
nt* r*¡:lac*d witli ft$ irltrriì(:lir* f iìr¡fiÌlkl 
{h¿lL tü{fihirlçr lbr: ìtr{ ti¡r: rt'ì1Ít r:$r,irl]ft­
u¡*¡rfxl ilr>nin¡i lì¡r *i¡*h r.¡iiniìr';illl in ïh* 
s{$r$¡ xt'r:x i¡¡lrì vitrìxìll$s lll;;{ r:rlill*ril {T'ai; 

*fl*ç:T ¡::f' r:*rvir*nnli":n{ìr¡ ..1{}}1i$g (1n *ççr­
gi¿*<l Iirlr. '{'hr.: l"r)¡lt*$$lrt's ,-:xp!aitt 75\|¡ *l 
lh* v*ri*{ir¡x rrl lll¡," d*p**rì*nl t'¿rrìx$:å* in 
l¡i¡tì'r ;tr*iJi:ls. 

:llùíi1'l; 

"{iir¡*r* lhe {jrn*fi*n*l lqrrm l¡i ü hi:i.$r¡ni* 
i':{ì }J * I i $r } i:; t.tt'l cr:r{ ili n i lir* e Ln s * ì t}!i3: {".l¡"clp­

pr:r" T.)r:*k, rlne.t fuk:{'rnnq:ìN Iti$ã}" &'k¡r}*} I 
\\¡ils ì).\iïirìì;rt*rl u:sirtg il sctti-lt:¡¿ irneì ¡.1¿nlþl*­
kr6ì {tlnetitrn*l li>rxr, \Vhiir i.h* *r¡¡sni!url*. 
rii¡ìn, *n*{ sigrtìfìì*iilm* i¡l'Ìhr: r:l¡tiru;}Ti:ri r:r,re lïi­
ciÈnlts Ììl'* xintiï*l' år¡r *u¡st r'*riirl¡l¿;x" Tlu: 
rTliìSr*t u* i: ;uuf sig* i{-inr r¡*c lrl' sr;mi: *.rnvír * z¡ ­

irlçüt$l v,.{ì}ìinil çr*{fì*ir,:rtili çlitïr¡:r¡.'"tlåris is 
rrttr"il¡t¡{nbli: {t¡ lh* Em*Nl nnüh*v r:1' r}t}:;*r, 
r¡uilt¡¡rs ii:rr sqx:r{-r *rì\¡i r$r}nr*1ì{i.ll xr¡üiuî rill** 
y.*fie,-c if'd,üNìì -ÌñÌ:i. ïflf{,}}ili: ."f.;Lii ;urrf 
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'l'¡\111..T:i 
"i 

$r..r r* 1.¿¡ r¿y Sr,llts r:rls l¡¡il ì {r¡v ¡,¡ Lr i{.1 \l l:$) i\ l::-/-rlvl,.r
lîi::íi:ì:tirìì:Ì:;:i:::ii:1)iììt:::ic:t:;ìÌ:ìï3:tj;îüjj:;ifr;n:äìift:ìiì:ìîì:tì:::::ta::ä;;:j)ì3íí:rJ¡jiaìÌ:ï;l 

\ tlnthr:r t¡i *llsr:l r';ttiirt¡ç 
Iri:fci;:n!ûJ¡.t r¡l all h¡¡t¡rr llliis 
\1r :tit ¡'¡ ¡q. ¡¡r;¡lr ¡'f jr¡ "llr r lt i!ì * /[ìft,, 

i ${ lüililriJ <fu r,i¡tìr¡t I 
;\l i) ill. I i ì 

\1 i ¡lìrlrurrl fù, r ùi'lllìrÉd: {!t !r'(}F*tl-T ìft í"lrlrìd 
\{;rxìniLrn¡ llc l {1:tl{;reç rri 1-ri'trP*r1"v i¡l *-¡rttr¡: 

t{r pr{¡¡xirl.\, drar;*ct*¡"irli('s. \n('lt í!r; l{){ srluítt'ij
Iirrtii¡til. tlri¡{. uru: ske\\rrl lnr srrrnu Çn\:it(rit^ 
Ilr('rr[;rl l{}iliit*. c;fl(:}ìot rr'r, j (}l r.Tittìtl)l('. lltt 
tilr';t't ;r¡ìrl tllc'tliltlr lo[ ,.ize of'pnr¡t*rtírS irr 
Nr¡¡ 1lrrr.r"'rt l)tll ll;lrrrl rvitlr irntll ;l ¡r-l.nllr: 
rur(l r' lilrr\: ís 5l .rJ-ìú ¿ut(l i.i.il,qì $tlrr;rir. ftç1, 
r r'slrr:e ttuli\ l'lrr: dor¡[rlc-letg rrr<ril*l is 1rlr.. 
lr:r'r'r"d 5in{.',"'it l'!t{)t,i(lür a ìrctlcl lit ilrnlt 
tttc st'nri-ln¡l nt(]dr:l: r'e";[¡lTs t[*srrilrr.lti in 
lhis ¡rlrpcr {or fi.loclt:ls ] und *Ì *r"dì t],ii$*d 
{1n lhç1 dl:illrlc-It¡{t t"rìüdÈl. 

I lrc cstiltrirterl ct¡clt'icirn[s ltt¡' {lr* ¡rrn¡r­
t'r lç i!!r(l lut:llísr¡l vÈrti;rlltr('s t'tllrfìrnlr ir¡ iil­
1t¡itiq¡n ;Ìnd thc ïc${Ìlt-q {'rx}nr r¡thr:r rlur'lir:q-r1 

l:Ì-hrrrr: ;rnii Quudl uitt 

lll(llil:: lil.: 
l¡i{{.}ir-i::..1!W
lfl{lNL 5t 
Pr'^{}5ji:-,tLV 
l:'f ]7,(1.& f -r.. li fi 
t\ t1{)Ntl N\\j
l\ :./-{..1 l¿ $r:., S l:i 
l'{'¿llN}-1 5W 
r?üNli tç'
(";¡,0sti- þiil 
{.'¿(.}xlì- N\\¡
( füþìtì tiTi 
{'7-(l¡ilìi S\4r 

I'AÏÏT."[i.r 
,rrr¡ Qr:.,tnn¡t¡'t 

Nc¡rþ*r tf 
{ }f.ni: rvatìr:ns 

.:t:l 

ì1 
rtl I 
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i$: 
,1.t 

5:ì 
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,$$¡; 

'r $'lrl,Iìlli:r¡ ;i¡rr"l ,Mr:Ð*t;¿lil {tû$3} l*d Tkr¡lxr$e;inski 
;rn¿J $;rsx {f liì}"ï) ilÍ$6::T}$s i}r* *ìf*r;i lrf r:rnr.krg,q¡1si1"1, ¡¡ 
r:trr:ff Írlíçril¡t whi:r¡ Iind t¡sr¡ ¡v¡ling is *nrfr.rg¡:¡eliiui; llb¿l* 
zûtlirr¡1 rn ( ild(ìgi'ilotìs. f ltcrl { lrt. rrsl inrrt!1,{l E"(rrl l ìr iùttt{ 
wjll lr'r: hiasrrd. [i.ùvi¡vflr¡rsr?tril nrnìtr¡¡ iri a¡4>li*r<1 1r uxq.:¡4­

rl turuç land ch ari¡rtc ri¡tìrr, s<¡ Ì h ú irsl i.tlt iìl*rj c ür:1 l'ir.:kr n t.s 

rvill ¡rrrt .lr,l hiss¡rri. 

l'-7lwr'. 
{ )r'rlv 

I / (,lli 

¡llrl {' l-Ünr 
{.i.7.t¡nr: 

I )rtlv 

1ù7 $6.) 
r¡.\tr ::.2..\ 

:4"'¿ ,18, {ìÒ.t}X ,Åú,\:)4 

t'].(.1.l:¡tl t {"i?.ft1} 
:1 .{tt) 

í),?.1 
{:?.i¡¿l

't lì 
42.2.E 

iÌ.1 I 
i¡lì...1 i I iìii I tll] 

"['h* thrcr: \jiìríå]l-]¡çs tlr¿l{ caf:tur* k:l sizç:" 
fi{ìtu}"itl l<ll1 *l' lûf 5{.lrr¿tr{r lnntiig,c, nn¡r.rrfll 
1o1¡ ili huiklin;:l ltlrI;JrL' lìrtiìir¡tt:, iuld rl\,'r:r­
sireril lcrt" ür* riiïI¡ili{:i}}1tr iìr lhr 1'1,i, l*ç*.1.
'['hc d**¡my v*t'iiib¡r OVI;ìf{$T;l'å.1,û'T', 
nhìr:h *qriiJt$ I, iI' th* lot si¿r: iç 1,9 tir¡r*¡l 
I lr * m¿: xi l'l ¡ r-l n ¡ I I uq.s h I *' ;i) tl i n 11. rJ ensi tv. í ¡¡ ­
*lliurt*rr thal ¡rrnpi:r'lir:¡; *rl uvcl'silr*ri leits 
s*ll ürr;1"25'l;' l,.:l;s th;trì llrr][)*r1iÇli tlrat ar* 
t:r{)T (.ltt ¿ln úrt*lxì¡*rl }¿'¡t. 

I,î*itì I "- d.]r,l.r,/¡¡llrlr¡¡t¡ lil'l't:tt 

I* h,Ìurj*l l, xIç ""rJ*r:*l*pltr*uf #f[*:¡;:1"' 
l¡:çl¡:¡ cnvi r*t1 r'rt{.) u l itl rüTì i rìS{ is *rprur*r*{ h3,.. 

{r $iJriç*s *{' {.1r¡ iluu1' \,iì ri;thJ*s t h ;t I Tr^r.l]f*¡ùsTt I 
tårc ¡:1"*sr:nce *f'a þ":i.*nc:, kllh a p*rrin* xnei 
$*¿{}tìll. lrr jult ìì (!'¿x1¡;ç {.ìr} ïhs l}rill)*ft.V Tìlt 
r¿1ch quÌldri{nl ir} thr *tr Litly arc*.ì

'l'ire p-r,r"rn*: **cf'fiçir,"nt Jii¡ ì\¡,¡rthlvcsl 
Pu¡:tl*nq.f is st¿l{isticrllv li¡tlil'ir*n{ iìnil nû5l­
af ir:¿:: o{. Ih* :î']i, [*v*1. I'l.lr: *slì*]*l*cl {r{}{:' lì­
*:ie*:nt inrplir;s thût. h*kiing *ll r:f krrr {ir*t<:rs 
fù¡r$Tüut" Í1 l:1r{}i}f3i1T \çith år }:}"T(}f1* r{*Sign*" 
tîun iu \ior{hr.v*st F*yil;l¡l*.i it es{ìurr¡{*.d [o 
srlïl, r¡n it?*ríil\{ì. lìrr $.;tT'}i li:s* lh;¡rr Ër{:}Ë}er'* 
{ir"g ivitll rìrl çr¡11,i¡'6¡1¡¡llcrllitI ¡t¡¡liri*. l"lrc' L¡r 
el'li*ii:¡'¡{s f*r ¡::ri.r¡:rllieiç with ;Ì p-Túilt: in 
S{ruÌhn'*s( ìrnd S{}r}thû¿uit iìriÌ ì'}r}t ç{}ìtisli­
cnlly signif:h:iìilt; l.he crrÈ{'Ì:irirf}t {'*r Þlr¡rth^ 
eâ$1. is si;Uificiwl. ììnd p{}sitivc.

'l'h¡:,*rslimatr-:ei ¡.rr--tttr,tdrìts fút pr{}p*ìa 
ti*s rritrh tr*th ¡l 1ì"7ùrìrr ìt$d a {:-z$Ììf ir} 
þìe¡rljie¿rsl and $i)rlthc;,15it Frlr¡.lafl{l nl.r: si¡;­
Iril.ic*ntlr¡ po,iliv*, The exti.m;Ucd ***.{ifi­

l4û¡rrr *!'{hrr ¡xit¡rl"¡it:t t{.rü¿rl*d ì11 ¡*rlrrh Pì¡¡l}ittul 
l¡â r'¡¡ iì F-rr.)tlù ôt ìì lì"trlu* ;tr.¡r.i *-¿on* ilr:i¡lra.titur. 



-q}"Trtzu. år'r ,{ÕllJËçlç:"{d "rr4 s1u,**r.l}s{}.1 Ë;,ll},rtåt "rùl ir*]t}'}l'm.È stì,{\ :ìt$üÍ.{t¡{}rf,rq srq¡" 'p*:l,tufa¡ 
-f]{;i? {}L{,L',r,1r}ç"å dc¡ prrril¡,r,i¿ t\î)r!\i[ìf]üg ili sq lrìrE Í,]lr1{}} pr$f Lf$d l$ïðr{}.f{}N p.#iì i.}$¿lå\ 

pð!ç}it{.}t **¡il;tr;l**eÌ ;* 'n:uc{ .ìxiì$ îrq.} .}ix1$},1J -rll.{{}s'lr*,'\1{{¡n{}$ t}r p-1iÐ}{)¡ *r¡p*rjr:"rrl.l*-¡ 

11441¡í1Åt71-ât %ilr"çt.X$ [tß9i.]] T]:.lltr{"ãr}$.1 ð"ÀË .}tit i¡:r¡l c.rs;¡rtrlr¡'{,4q rqJ, ,lf$r]Brr$ls,lg) slr¡t 
f){rtll¡"I{:rd qllÐ\l rn u*t¿Èttl'Ìls¡r¡:r ri¡tft.1 i}ü{3ì*ì} r¡itx s;:r:¡:;rr{*;e{ .rrç 1u*r1fr9t¿ sr ûSa¡ô¿srr} Rfi; 
lt q¡lr* **1¡"tnlr,t*;"{ 'pETTlllJ{.l{T 't*is$\qtnûs iÌr -Jir;\!r i}tr}'t i2:,}{.är$ iT{}ltlruü¡;r¡ *l }*.tjs.t*; årtr},1dl 
r;.t¡t.t:rdt.x*{ "l{.l,l lùr1ôl çì I t\} ¡r} ir,r[1rrì$i]tr ¡:$* plllì)l{¡i ìil{i}i¡.} puv ø*Q*rl Ë {f }{}q lt}frkl s{ïl} 
lrm;*$rtlHtç ¡ìr iliJIt ïù..riìl {K i "}ql lt} Ëtxüi}Jrr}{Ì 

*.¡¡dr.,:¿å "r{}l E}4J.)i}tjJ þi:t.} ù+làil.ttrl:riã "}ql r3*rì? 

lrt**tlSttiìÌls ,{l$r:lltrlu'lt i;r "d1*rl fuit;^:: "d:Ûfi &rlrr)\.r.i1: aqt ,{c¿ {3;}}rÌ1.gJË *.r}} *f fis;}'Ë. 
'j"1Íl..rtl 

"12 ,;1T '%tIT -rî)\1 11:1t.7 'lrt¡tr*i',ntr (1.111 
l}{'lxtr¡J{}{'l ltiì1*tqN{"}N 

liJ{t,.1!r.} 

TtlIt^*'.rt !\î:111.h 

r)i'{liü' rSlll:".} 1}:}.rlììS.ìì1It {l}!:{l rl.ilil[,\ -t.rrJ vr ¡lrt1¡ 1t121:pr.l3tZ;r.rrl,1.rÀilll ]r?r.ii rrfí]r;r!,t15 i¿rJ¿¡]lt r]llråì.trf 

}{¿})11t\ {r!¡;lil 
-t¿ì.1{} {ti.r{1i).1 rt¿r¡rl¡ 'sil)¡¡l 1¡lr4 'l¡.;,.rtl iir'rr,r 
"t*1ør "iì'*l ìr()¡ t{1,.}J};¡.r trillìr.r;1tl¡fr-,ìånxì$ir,r 

llt.{¿}ll)Tl-tl!{l r,, ¡ ¡,.'r.ltr1'l r.'¡r i'r ¡i' {r'-rli'.r.1¡Ur¡l 

'i¡:¡¡¡ I ;1tr r't r 1r5,ì'c ¡slr u{ i-l1r;'ìl t l: ;r 

q: u u'i'{r Hl :|i' lt¡,r,i r-rrr1'r-r s r.: ¡*f r"xi ¡ lr¡Í¡*l¡l¿r i u.. 
'r¡r ,{r*t pvr; ¡;l:r.i .lt1.i{ttl {ì i1¡rr::tr"rl¡ !t ìÈ;')t'q,"ù. 

'\til:tl.l 
iliilt $,\\ iiir.1\ j { \rt i ì il;ì,,ir.Ì rf $; t:.t ;r.lrir-1'';i' f ¡,'r.rilÎ
-ill"lt ,'il¡ut:;ri.k iì\-t rÌ¡ lì;ì¡t¡l;.r -4iì I.ir'rd ;rr{T fir 

'1'll:|í1 )Irt'1?'t 

' I tj,,!À ) \ T i rr1¿ { rl.{r t.r J ¿ii Ll r i .;q ;* :r ;"t t¡-Il\t1 
t ll< 

t1 I r,ll.',{ ¿ ul ¡:i.u 1311 c.ril 1 t: \tì}* ¡l .t t t I ii :\l} v çÈ t1t, 

{li};l.Èìl'Ll s}ililå),,!,t \1et¡¡t'¿t.i ?l} .rtt1.1, {iiztu:Úvv.t
'ììur.¡rrlq';iil¡,r'',rl,.r ;\.lið11,\\ "íì1tt1ti¿ "'i.' i,^;,t \ttlt l\) 

-i:"r]â.¡ {}.ltr¡i.l,} }.111t}t:1.1 t1J.t)1 lltit pllti }1J llqì}q 
lì.1 lÌ I li 1, .¡{} {}'i rf I !rr. j 

"1t ;).td 11.\ ::t ir1 | :1 ai ;\ :}n! lti 
í"i I 11 

rrl -:,111ì :'1.!Url {l{'ir} J ì,ri\ l¡rilrl"ll .:'} !,1r,: }iîl 

' ì.ì I 1: I I Lr I Ì' t; :l; t;.>.t. t' t ix 1trf , i.t .r ) t¡rÌ41 l',luli 
$.lti.tt.¡ ¡iiil:[, \ .l:ììl,lit]'i\lir\'!l llj .',tt1].î 

!ì¡ililil.ri)llt"¡,'¡ ilir¡ìl(]s¡t-l l;¡ir"tl o^lìililT í,r.ft lü{l.tl .¡:::it;i sïr:p,ilt.¡il.¡¡tt:¡,. fir¡i:,1;),11}l ^t¿¡¡t\}
1l;'lT¡í ,rí1;(Jì-1 ) .].].5{ì$$i1}l la}!:{.1 i.}.¡l¡l,S ir,'3tr.'r,,1 l){r} ilr\11 l' ri{1,ìtk fUrrlli¡j.t\ 

1)^r,rttil
iri:illl;:,irlrlJr:t i*.rãti.Ì-!¡?I t:li¡{l (ì.1¡itlÌ' .t¡tl¡.rì{.lr: ir1 ¡r.rn}rl si lt)ili,ì'J.()l! r': ril{.\t tÌ*¡l'l ]dfrl{ 

. ì¡l!{ìi lllìllltlì¡.ìE-l .r.1 r.¡ 

lir*ilç irrriqì 

È¿' 
l t1 \.1. .\..t.1 ?.; J rr"'\t' 

i'::I]lt\¿ l. 

$t¡;$ù.'rJ{!.}.:T -''tì{}i tt'¡t l}¿li}'I ,Lil 

'fi fi iì'p $l I 
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{r 

\i iltit tl t'l flt¡c¡ptìËl¡r..s l:{ 'fltIi $l't]{}T Å¡¡.lis r.t,t..l.¡l ..'\.ltt:sl,¡ti.g 

, \ I q'jì .r \ .\ i-r..I t:i 

I'nr1>r:r{ì1", \\.'ilhi$ :ifi}
r..;{lr lr,"¡;¡i IIri 

¡1 ¡rrr:rtit ii:¡ Å¡rt<:*ìtìr:; Itrrrlrtr.ttv 

5lu¡re ¡.-1"tç ì.rill 
'1"r'** ean<4.1¡ ,i.l ì I 6,.Ìt l 
\tr/¿:t1¡u¿i l(i .l{ì 
l{ivi:r ìr.t 

þ*;¡turnl ¡¡rc* 
p¡¡ç"9pr:ai¿111, s.ì"1

'l'rr ii ili 
l. irbau p;irk I.,\17

L.ii'rll rrr*¡-^* rìt
 
{ìjrfi{råe ¡r_V Llf)
 
¡ì)fir¡ì,ilr tlt*ìrßr s5^r.i
 

l¡r¡[r{i* rlmanr
 

rr¡*$t, $il$tthtírsf , änrl þìrx'{'h*lrst F¿rrtlane} nr¡: 
rl*$ir t iv* - [:u I *u1 * f *t islì c;r ] $"v* vi glnilìcan t" 

¡ìtesîs wút'* {:{xtdilcTú{.1 x{ì rxi:{Tl1itl{t 
whrithcr e nvir"*tlme*t;i¡ ¿{ulirl$ clT*ì.{:ls ¿ìrr'r 
ì7q$í¡¡ ¡tcr{xiä {tì$Llfüfi{r irr thr-' slrr(l\ irt.r";r.
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rÍ*sig**tis¡r al th* lrI¡ iq,rvr:[ {l¡(:}, ?q"qq}{}} ,'"
ll,:?i. lutd lìrr C-/(ìlÌ(. {}tìtrr' l)rr}l1r'i'licr ;rl 
{he t % N¡r1:s{ { 1" {'}. JrJ.(}'J{l} ,"1..}fi}, I lir's*. 
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v.{}n i n g af f*cts I h* rl t-. vc I * p¡lçr ul {}l' pr{illÈta" 
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l.ußÌ11;il ¿{}Tt i11t4, ilnd {.tr ll i I tt'tJ i.a nir h lcs, 5u *h 
iì$ VI*X¡'¡, 

;Td¡r¡lr:/ / ^-,4¡¡rr*¡it¡¿'s ti u il u, It rt :¡t rr tt' 

il9ec*usr"l rll\'ir{}*}$*nt;ij ;*ç¡¡linr js l* cr¡n­
ß*q$c$Èe rÌ{' ürì ¿ì ?'1ol}ity lil*rtdil i}ü fhe 
pr$pç.rî"ï, it it impurtflnt tü ü{}}ì$idc¡: hilw 
iì¡niJüi!.ic$ $ß llìd: pri.]p¿:rl-T. íind in t.h* sur­
rr;ufidiüS úÐighbûrlÌ${}{l- ilTrú} r#lilied î:o å 
Fru4)l1f13¡"$ :ialc pric*. 

Amtrni{ieç {}n a p};r,l}t'r'l), il¡clurlc rkr¡rç.
truf ctlil(lpt. rvutl;lnrls. ;in(l sh il;tntr, 'l"hl *r' 
iillcräctir'ç v¡rrifthlß¡ì \$erf Çr*iìt'.1d {* *x­
i'¡lorc hrlrv lhe prcscrrec (ìl il slrr';ìnì is t.c­

'l'lr,* [ir:T sctlittccl lo ¿r l)r(lliu!'tv \ sÍth: llri{:('. 

z\ ¡çir il Å¡'¡¡ I] 
\!rithir¡ \tithirr lrJ [)rtll.¡*rties lr'il ¡l'ì{it}Í:ctl Lr.r 1i;{ ,\lils t* i.'lÌ ..,{nrr:ltitl1.5 1¡11 ¡¡1t: 
;',.1ífr l¡f l1:* Sdi[* <ri tlt;r l.r.:t ot $ilflilr 

Fro¡:r:rt1, Ilyit:'x" ""- tlt}lls . 
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f ..1$$ :ì.iìl!$ -ì.rid I 

:.Â.:..T$- '1.t"1i,I 'f,.{${itì¡l 
"t"ç.ì{1 'l'q5\i

i ."i{ lri ¡. ¡ ll) .1,iì::{r 
'n 1.ì t $..: i U ¡i,3.1{i
ì ì Ì¡. {r.,14-l É.5ir') 

ùl i*t*r¿rüli\¡üj \,¿lriablL:l ir{:}ìl}itill*. Ih* ¡.lrr:s­
rsttl*Ì {}f å $tr*iu]"} x,it{ì t}ìr. T}rr}p(::$}'x qrxä{l­
r"¡ìTtt itl lh* ¡tr¡dV âì'cfl, 'l-h{: s**{:rÐ(l intcrHe ­

"li vr: vari* hTc S Ï,ûlllì:l'tr . l'Ì{ $i, Å fu.{ üit pr u rrs" 
sir:pctl pr{}F$t'ti*s tlr*t *lxn lrirr,* 
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l.l glrrlitTì.t. 
'I'hi.ç vrtrì*trlirr is *xl:*ctr{j ril h* n*gutiv*
$iÌi*s ¿l ï)t'{}p*r{y Tvith th*sr *h;lractrrisIics 
ülûS ìi¡ì.**{l treuç Ii¡¡t*i ¿tv;tii#hl* l'ui rlrrvu!ç¡$:­
nl*nl. Thiì lhi¡'sl inf*:¡'g*livr r¡;rri*þlc is 
TltIîk:{q,S1'kfíAM. V*pr"'t:rticrr is *.r¡ inr-
Íxlrlífit li¡clE¡r h:r h*alìh,v strùr;u]t$, sr tlris 
i/ilriãþl* filíirj* ¡ì{:t\¡{: ;ìs ítì} indiilLllslr r}l' 
$t r*il ¡r1 ilriÌtli 1..\, 

^

îh* *rr:üici*¡:lTu lì:r pr(lpr:rtiÈ)i u,ith e 

s{r$ä'rn in Nq¡rth I}*r'll*nrl íìild lhr intrr­
iì*i ir.'* vru'i *lll *.s S Í""{} [¡ [i&.T'f" l{}:i.¡\ M .¡ n d 
"f ll"H fî -Ìå Sl:T{" tìÂ.M ;rrr: rt íì ti $ti{:o } ly sì ¡¿r r i fi ­
*åit11. ,4. ri{*#piy skl¡r*d prû}}\lfry {ervi,:r 3.5,},i, 

xkrpuJ lvith ¡ì ${r*üt}T il i:s{i¡uat*ef tr¡ sçll
k¡r l5.7fr% krss ihnn ¡3 Ilr{}púrty $¡ith{}ì"l{ 
f h¿:xç eh araËt{ r'i..il ic$.'["ha ;:lr* scn r* ùl t g]{Ì g 

í¡¡id $ ${rÛiìÈì]} ix **timrited lfi in*rr*,*¡¿: ¿i 

P{$¡)*ft}¡'$ $ïtl* p}ii(c try 12.S9%. .{¡"n /i:.t*r¡f. 
lvål$ (:{}ììdu(rjtsd {1) f.*:sT, T{ie h.ypÛth*rsis thst 
th* gt.ttlïici*rll.ti rì,1¡ lhi: ltr*am \¡iìt'ìätì¡lss ítFc 
*r¡u*.1 iler*cs q*$d¡'arlfs. "lìhis Ìr-'¡:rr:rth**il; 
coukl ¡rct lrc rcicctcil {/'i,i":9.g?-{) - 1""ì{r: 

Frrrþ ;:, fÌ È; (),?-45) indiçitT.itl{¡ th$t 1.hû r:{'tcüt 
ill'$ ${r¡}i}m ün a pr*pür'ty's s*lc prir:* ck:** 
rì(}l v¿rf}, ;tct"o¡ifi fhc strrdSr ure*. 
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(-i, {'olt 
/)t,.:fr" ffi e.i Å., Áu 

,l'.1.1 l.l{r¡rl l:-( r tlr.t¡ritl',!- \'lrt\':l)lj.i 

.if,,,;,J i,!J,¡r'tr;¡,'... :;¡ f¡':, \.,'::' i,.' J:,,.,,i 

ldi:ípliirnrl :r;clij ll*irÌrìilf \'íiii;rlll*i i¡tellxli: 
rlt.rllr:, It'Li' {i111{}lì\' \riÌll;il1À{r" r ir..r'. ¡l;tttll;tl 
firiå" 1ií',{:{1i{ìll_v ¡i*rk" {r*íl- *rlt;¡rt l1t}rk, tiû!i 
r){Jtr rsil. (i.iTll(l1 { f T, }}ri f il,l ç: } \' {.}\\' ['! i:i1 r] I rf it rilir. 
;: rrr"l ¡"rllhli*15, ()\\¡lç:{,3 rl rr:ir rll}, l } il trrlit \, vil rì ­

iìl-'rl*,:i !\'.*fs: (lr:$l.r:i.l frrf *;iùlì ;ìri1{^:rti{-\' åí}­
($t{ì:{t rv;!{ìi{r "ì{l{} lì:cl {rf'lhr: ljrr}T.xrlv iÅr{ii1 
ì:l)" uithÍn lltXì l**l ìt¡ î"1 lnil:"r (ìl'lhe^: llr{},}­
*rtT {i\r*i} {..'}. ¡r¡r"l \vitiìirì l,'..,t ¡.¡liìç lrr l¡,1 
r¡riir: r¡l ìli.* ¡rro¡r*r'lV iÅir:ir I]ì,'l''h* vi¡rìlii:l* $ì .lìf'il ìs ¡tr:sif *".: :¡slrl ¡t¡r" 
lìstiç;llì.1.. s-i¡rJrilìii":ant ìrl Èir* I(,rì¡ ï¡":r'¿:.T l*r' 
nreiis l$, {1. ;¡¡ld .t"}" 'l'hir r';¡ri*ì>i;r" tì*:ii¡lnu:i} 
{$ i:iìülillr: t\:;tt¡.lr*s $rt*lt r(\ r'iì\iiìÌrìi. h*ti¿:r" 
hi1ìs. ì:lr¡l{s, $ri* *s${}ciilli.:ri li*Ei.\. i:t.¡tt;:ll 

lt.i:;¡ r{1r¡11'r}l;11it.i{ ;iìì\ }r;;¡l írl.t }:t,¡l',:ti
l$lì.t¡ {u':¡r'*ù{i;ìr. Å ïrrr}û*rl\ \\'ì{lì it rlo¡r;i3 
.ur"{rü \\¿itkiìl ìì{ll} l**t is ¿":îli$rillr.{.i lrr srlll. t¡¿1 

iìt t":r¿iflù:. {ï¡r,}..ì.i'ì{, ¡:ìli.}ri.r t il ii r} ii f} fi }[]r;r f l v 
wi{ki.t$l x s}+¡:i:r{ ¿¡1;¡¡, .ì.iû'iir n1¡,1}'(.ì li}g' it 
xli4r*rlraÌ'd:iir \ïithiT] :{}{} ii:*{ {ir li'1 r'¡¡i1¿:" l¡rld 
.1"55"í, tr¡rrr,, j{'j ;l ,lt,!,,.,.1 ;{t,.';t \\rrllip l,'.i. 

¡t11ln tr{} l:ll ¡:r¡iÏ*r r}19ìr* friipt.'r{v.'llh'": 
t.v *¿: t*n{}fv {'i' };" }Í il ¡ r:¿ ¡,.: l'f içiç: r¡l is 

tlir*ili!r ;lnr-l sìp,rtìlic'eT11. i'i12' ;t¡r.:;r {ì iiñü {.'ì 
¡h* r*i:{Jíe i*n{ is ¡:c*illvL:. but i*ir.ì*¡¡il'i{,r¡ììl 

" 

furr iiLr¡r tr-ï. 'l'h* r:siårn¡r1*il ri¡*f'liq:ìr:rtl $rrl" 

tìTtíÌ Í$ i.*ilici:¡r:s {trtiåÍ åì ilntl}Lìt 1tr,'t * lr" ¡'rr"{"-'
is ç:s{il"l¡*tr::rl {¡¡ i¡:q:r*;lsr: I'r' "1,{llrii, il lbi: 
i,¡,-";¡,r'iìlìi{} -l{}il ir,.t,ri i}t, ¡,¡(}lirtå\ lli¡', 
Irr:; r:iil1,)lir ¡¡tlrì iilc:tc';tsr: l,t 1 I ì'j'' il llr,' 
Il*rr r:;***¡r,v il rvithi¡¡ ){i{i ù}r":ì tri il"1 rnilc' 
{}l' llx,* l}t{}ilrìr'¡T,

'T'i¡rr *¡t i r¡xi¡ *qJ ç:sr1'l'i*i*lr l r)Íl I f t {,' w*tl;,¡ u E l 

v;ìti;lh1{r {WttT') ìs nr:¡¿;:lìr,* f *r i\r*¡ $" 
:tnii üi;:lti,lli.!r: ;rrltï ri¡lnii'ir:aril ùrr Åruns t.ì 
;rrrri î-3,'{"hi* l'ri:.t¡,bÚ it ¡'cç¡.rìt ûÍ'tlrc ìIf:cr: üt 
\eJij I I *i?* lq:{:nì i,ìcl ltr:al vr:si d',: n T i * i ¡rr*¡"rr." t't i *s 
in ¡Jr* sit¡¿trv i¡¡'*:;¡ {å4*h**. i{}r¡lasl';r,. :l¡rrì 

"4¿11¡i'** l{X}{}} r¡r ¿r r*lsrrlt *{' r¡*ritiq¡s"l r,x;'i­
$T-rler bi¡rs si*r:r: $¡r¡rrxr.xi¡xiilt:1-r' lìii'li¡ r:l Ihr: 
.|*nqj *ì*ssiiir:q,1 i¡s r.çrtli¡¡lris ir¡ tl¡r: s[{.td! iìr"çíÌ 
is h'¡r:i¡ìt-.¡-ì i¡¡ l',1*r{ìr ;¡nrl þìr¡rthr.r¡lrt }:}trlài:*ql 
*ü ìêrì{Ì r.lith x rt¡ìx l.':f'ìnrtuxtri*l il*e.{ *p*r; 
¡.i1.) ìì {:* 3{"}ïì ì rì¡r { {)r{r: t t { }r ;tt l{ }f.}"4 h }.

'ïhç: rì lt¡lr ulr ! ¡ri;å{'11* ïLrl}rurLrr"ì t í rl â { 11ù 

Ftes{;irì{:{,r ¿¡Jl ià'rlt,ür', ì}ìi1í{ir ì:rr:*h, trr laL*, 
{ì{T\rí:lT{i ix r:x¡:x*{*":ri li; ir;tvu * pr>r;tT.ivt: 

r:**ilËir:ir: n 1,'ï'h,*r r:¡st i*r¿lT *i1 r:r¡* l'f i¿:i i": ti 1 1ì¡¡' 

{Tr*r ¡:r"*s*rr** *{ ¡ rir¡*r: r,",ilhi* 2{lll fu¿t *l 
ì1 pT'{}p*rt5 is l*rp* irt rtt*¡niturf t: \!t4,ùlt'l/t:\ 

iin* $t*{ì$1if;-tlly' lìr¡nilir:î*t.'}'l}r r,i:rìilhk: 
l"Jr:cilftx.][ t'i{r,fi;.¡.f ;ve iinc1 rignit'it:lì*{ f ii¡' ;rfr.:;r 
{-f. ;t¡tçl t}l** p*äi{ivr: ;l1r.l ri¡:nilir:;rr:{ ùrr 
i¡r*i¡ l"ì. 

\t iril¡irtrt ltr¡rtrl irlli:tl 5ìr,ii;!\ ;tJ'\ t';rll 
tttti rl I'i six r;trì;r{rlrr: \.\'l ljl{'\J . \l'l ' 
{lf A Ì..'l'Y.'f $'{ ¡\ l 1..,. l I t{^ lì,,{' þ; ^ t i {}l .n::, ;r¡r rJ 

{ I hi &,{ i:iT'lil ì{ Y.' t'}rc ** l.v rign i {'ir:;r n { * r i u l-li ­

*ir:ni is 1.$rc lc;lil vurixh|*:. .,\ lrlil rvithíir ltll) 
1*¡": t r".¡l :r p t'{:rf}* ì't}.' ìs rsl ì¡¡r;¡ l r:iì l{i {Jrt: t"r:;1oiç 

itr lr¡lc ¡:t'i*i: Nr5'S.S.if %."1'hr: tl*iì r';lli;¡bå;.: 
tlt;¡\ i r\' f ;tl'{ tit i¡rl: { l¡t.' lìr fti}l i \ i.' i: \ I r r !ì;rl tl irl\ 
;¡E;;r.¡cililrld wilh n*is* ultil i:*rt¡r,i:sìiE¡¡r rr:­
lxlting l;'*m prr:xil'ïìiìy t{} ir triàil" hu{ ii ¡x¿v 
;llclt I'q' (ri¡ll trfirlr: ;r iìt,l!¡t.:'t iìr r ì\riltit ¡' Ir] .]il 
inilur;li'ial itr*s sitlt* *t*lr: tr;*ilr i¡r îltr: rTxrlr,' 
í1r'L:â \çt)f,L¡ {t"*irl*d l|r¡tÐ l¡ilr*;lit |ig}rtv­
{11'-\\,¿r,v. 'l'lt* tntjr:ril\ *l {u¡il¡i. ls il ¡;;*'k 
t-v1:r' f*r {}¡ix stu¡ll'" iìr{ì {!n n¡;>i:u :¡r;rr-',.r, irr­
r-l r: st l'i ¡ T llr *nÌ pi*l nl*ll t ^¿r¡r l i::q.l I iì nqÌs. 

'T'hr"' r:o*l l'i*ri*u t l *¡¡' ¿¡rì¡¡ * ¡:;*"k: Ì rr Å r';u 
{.,1, "?*l} l*t'{ {r¡ llnl rxil* fììr.,nr i¡ ¡"u"e:¡r*riv, i" 
sig*ífi*a*l ;r*ri n*¡ìiltivç. "l'l¡* çr¡*ll'1ci*nl
l*r $,tll Ç{}ur}i*: it siglril'ie;.rnt ;¡*¡l íi-o¡;itt\'e". 
r-r.ith ;rn os,ìilni¡{** *.1ì*cî trf .ì.34')i,^ 

¡Àll i:rl'ïhù: *¡ri:n *pi+** r'ilri;rttl¿;:.c íu .,,'\r*ir 
lJ ¿¡rrrr sî¿,lt.i¡llir:;:llv si¡lnìf ii:*r"l{ ¿¡1 trhi: l'}i, h:.:r",r-'1. 
'l ì"r* r:**fli*iilt"rÌ *1ì lile u,rill crltlr.sü r';rri¿¡l¡li: 
i:*; ì] rì i rls llr]r; i¡.iv t:'wi+,lz íi n *,!1 i ¡11¿ì t{:d i uì ì:li**l $ l' 
-1,35'ä,.'1"1tt 

t:tv: t {i':i*t' l. {}}} T'R'q I L ¡ir- i t*hç¡ 
t;ignn utztl buf slt'rt *.c xì¡¡rri f i*:il * t l 1' pr:sì ì i l * ir i î h 

iul r:rÍtír1lïtk:rì c{Tçri:l {}l ).ti .lÎri}, 'ì'å'tis r:hiln¡ìr.: 
in vi¡1n {$i{}¡ l',il{ìrtl tb* {r*r'¡*lit rr{ lrcirr¡l 
r';ítkin -rE¡lliii¡ràì rlìst:tr'¡r* *ì x tr*il {ll"{ lt¡
liì r:ril*i, l:u¡ iþr i:Ì11{}}-}g,l} lr*nr {hç: iri¡il í.¡.r 

¡1t]{ iìtXp{::ti$Tìtì{:r r}{ii$i:: i}$* ù }r}S.igl iclr',.'T'h r.: 

r:û*{fi çicìtìs {}tt $ì,\{:rì;*Tlr ¡ra*tu, t},t"hitil lllr ri(ì. 
{:i:tììÈ)h:ri{"r.$ ¡.in{j *;rtur¡:l Íl}"È.::ìs ítri: sr{nili" 
t;:u,rtìy ur$rì Li!.'*.'l'åru *xlíru;¿{*d *: fï i:¡:tr. år i;rv­
{.}rir f , il rf l t :r a I I t"a;t¡li tt g. l t' t>rn -7-,}:2'\} f ì l ¡' ll a I " 

ur'¿li ;¡rt¡irl l{} -l'.1,:",{' fix 'r,perci*ltry ¡rilrks 

!¡f trild l'- ¡¡ <:ut¡t l'st'ittt¡'Ít's 

l)*mrn1, vlrri;rt'r1*.c wûf* {Ì'*ilt(ìrT t* r:*¡r­
l*r* al'h¡::lhf,' slri:{}tì}s ïl¡*af*d t.ur *dj*ccn{ 
pru¡:r;r{ic* nmc{ irl thi: irt¡¡x*¡Jì¡¡l* iì¡ttl Ìitt.g*r 
;r * ri gh{N.r rilr:ti¡l t T*rv"' r.i t }r r *u¡qlr pri v * { * I y,:; r 
p*bliel5, (:rwrli1i.i innd.'.t'l:* ¡:rriull* stl i,r;¡itl 
üü{:l{i{:i{:rll$ luc *i¡1rrì[:i*l]rìt *{ th{) ¡ t¡; }çvcl 
fì¡r,4¡'*:i¡s 13 and IJ. Thc ¡rirbìit: stl'r':åil'ì1 ¡.';Ìri­
;¡filor *r* *r:1 xi¡*{irr{i*aì15," sigtriÌìcûnl, 'tr"h*. 
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.Ti l -tJ ,\rJl¡ l il: .1:¡i ¡'i¡'r,u¡¡r¡rlt ¡¡¡¡i Lr;n¡¡¡ r, ¿Å ttt r: t¡i I i t.,.t:, tt t t t i f ) t r.t ¡ t t : r {.t 1: rt t t t t' :, 

l¿:*;t1ìiiri r.rf a ¡)ril';tlr-t lil lrtfi,rl t,,ilhifl T{)ll Iee {
*f ¿t prüp*:'ty is i:st imillçreJ f.* r,1,iï*ri:itsr: i.¡ 

flfTtFrrilS'!5 Ì,irl{r.pi:i{:r' irv .' lit}'jí,. A ['r,¡Trcr­
f¡,"s sal* T)ríül: is *stillt¿rtçíl tr¡ illç:lc;,rxi hr,. 
1.,$4'I¡ if il i."; lt:r¿rtcd rvitlti¡l ll,.å lr¡ ll? rnilir 
()l í¡ \l¡r'iilTt lr¡r'il1ùd \ril il]i\;ÌlC lltr)lìdtt-\'. 

llt.tntt:Ì "l 

I¡r lç{r:cl*} 2. tî't* À:n\¡ir{}¡.tntcnl.uI tlrnin6 
vali;rhl*s ärt rr[]f;ìü{:rrJ with i*tr:r¡¡r:tivc
vlt"ifihlçrs ll'r;lI c¿:nr[rinrr th¿,: k:t xi¡* u;illr 
t9r,l1:irùtì]]trttt{itI ztillilrg I(r1' (:lt{..iI çlt¡ilr,lfIJt}l
in {h#. $l.ilLl\r ;u-r'¡. ;rnil rn'itlr i.lrri;rl:r[t'r lll;lf, 
cíl]31.ì,t r* I ìr': * I I crt r¡l' r: n vi }.r ¡¡t ni ri nt ûl î{}t} in t¿ 

{,l.ft {lv*r$iÎ{.]çJ l¿:l's. 'l'hr-. ll ¡l qì¡u r l¡¡ i;rll[r::, ;r¡ i 
tt**d tç: {crst lvh¡-lth*¡' ;tn lrrldiliçiltiil }rìij;1t {) 
f¿:i:¡t *f la*rl l'¡¡rs Ali í*r3rlir.t r1n lì!(ìllrìtlit:s
Lrr:ìt{Lr{..f i* ün *nvi¡t*ilrn*nt*} ;¿eNfc anr.Í 
T1, h* I J] * r l. h ¡ { c lìì: * t \; ;i rir)fì h1, r¡ u a d ra n l.' l*}r* 
* "**rsi¿rrl l{,1l r,¡¡ri¿þlc5 íi r* ris*{"r tù Ír,$i 
\{'ì:¡ù:tlTtr llr¡ill*u [{.¡r:i:ti rcl (l¡] ilvq*lxi:¿f c} lctts ìn 
$n *rlvirrtnlìldlìlâT ¿Üu* ¡ii:ll lì:r * dif l*r*nt 
¿Ìtïú1111{ tÍr¡rn }r*lll*i; {}n itil ì.)çtr$i;4sr{ Íùi" 
{-}ul nlx in *l¡ *rlvjrr}nfir:lt{.år} xiln*.

'l"h* *:-rf illri¿t*il c*c:l'liciijnls ftlr [h* stïuç­
lur$1" ìilen{iq]* ;ì11d rrr:jslrh#rhtrrld a¡n**ih¡ 
rï¡tf{T r:ir: lr t ri f r.r r i\{ r¡ e'tç I i * rd cr"},n *i sl q: n t rvi t íl 
5,5c¡r-t*:å i. 'l*h* rúsil11$ 1)tlri*tllrxj in "l'¡rhlt: 
fl inr:lurji: tll* slri*rsil¿;i! l¿:l r¡nriitbl¿r^ f*{
\iltti.t ¡'rr lì ril I u Sr. i r it (f rtì11¡íf{ltf ¡fren L¡¡l ¡r.rn i n * 
itilç¡ar"'tr'ti rl,¡{ii }t't ri¿r. r.;i¡ i;lltlçs.'

'l'he *r]*lf ici*¡:i. eln lct squar* lì:üi;r¡:,* is 
*x.¡rcetr*d 1{} irìrrd;ter * hcnte'l; salu ¡rri*1"
Irtt{ ;r! ¡t rlinli¡¡i:}ri¡l¡: ¡;rrr-.. I lic r_':i{iul;ltr:ri r.n­
r:llii:irnl lqrr 1l¡r n¡rlt¡l';rl !l* r¡l Ír]! \(åt¡iirt
f**t*g* {¡."id-1"(}"X"Sl } lr;ri rlrr: *rtr,.:u{cij
rign t*cl it st¡rii¡itic¡rllr, ril.lrifirtrrlr. i'rv,,,lrc
l)f Íìre lhirl**.ll i¡r1*li¡ctiv* viltiÍìÌ.ìiLììì fh¿tl
f¿tpflrrf lüi r{it¡Ììre lmrlil.*e tìtr il:* lhrsc 
*ìì.vir{xtfir*nLil.l :{{rfir} üit lrÊ{ rl it¡ s ;lr c l){}\i{ í\,t 
i*rlicalin¡¿ Ih¡lt ;rn i**rç:irxc ìri th*"sq*ür* 
thE¡i;¡g"r: *f ¡ lut rvilh *nvir.ul.wr*¡rtral ¡Áni¡lç'
u,ill inc'rr'¿tsc ir pr()pq-,rtr . rir* prii* i,*l
lhitll lt ftfo[)fll\, \\'illì(riti ellr'ir*ilrrrr.'ltrl 
zttrtirr¡,. 11¡c ¡ll¿rrlriiuilt: uf {lrcs* ce lul'fi­
cic¡rtg. h rllv#,v* ¡'" is :*rlr * I l. Ël-I*xtl* wîÌ¡rqr r:{}n­
¿lu*l*ef to determìnc ii th* r${jm¡.ìr.dd cü­
*flÏei*.ntx ¿r rc ç q ui{l lh ¡: i: ;relt ú n vi f {:rìuË*l} t;t l 

r''.lhe lt>g^llr¡r rp*càfir:irtir.:rr pnrvír_ffs ¡ h{jik;¡- {,i{ Il}råll 
lfr* scmi lc¡ lpt,rif'ìi:rtrirlrÌ. {)r"'ni¡il*1* r,*tuÊi¡.i *r*r ;¡çar}" 
x!¡l¿ fir¡rn lìÍù âilflxr1r". 

zrr tr i I ii', t_t'¡r.¡. ¡ I r¡ it ¡-¡rçl ltr-r$j3 ll,¿{s r't: !<;Clr:i.iItl' ¡r-71¡¡ç {1;' tlì^ :9!}J8 ,:1 ?.{16'}J ,l$LJ 
p-xrul* ¡lrld r-r*nc ({I'"{3,:t}çlS} ,., :i{},S.ì}"
but {.:i¡ul{..ì nnl trç ri:icu{*el {ttr *r*nc tlli 
{"1. .l,l,i 1 u¡ I }i?t

'l 
.Ìlt: {.}\,'i:: {t fi l/" f:i I .{ }'f v;rrì ¡: fiL.¡ i n h4od¡; I 

1 u,;ts r*,1-r.l¿ççd xvilh ilti'rrç itìtrrrìtftir,c r,¡lri­
¿rhk:s Iììif{.}N åÍfi \' f:: R I."(-ì f 

'" fìXüþ; }:i It tì( i ­
i-.{^Tl". i\ (}fi:1-{ }l{ Iriû\¡T.:l{I .ûl'- ;\ t tit aI *{'
?.l5iJ pr*¡:r:r{Ír;ç in {.lr* rh¡ta :ri:t hitrv(: ;ul 
i'¡ïr:îsi?.rr{"l lrrt ;111¡'.1 2l ".f '¡l I l},.'";r-' I'rrrlrr't lit.! 
:rfr lrrl;tlr-rrl ill ;il1 .'lttilrrtliltLfi{.;i} /(il}i'

'j"l'lr: *tlu,l"i'ic:i* ir ls r>n ì hr:i;c v;l ri iltr lc g ;¡ ri"' 
*ign il'ì*;rrri ;¡nll rr *u,.r{i r,r: ...' {'*{trtrl s lh ¡ t ¿r rtr 
,n{}{llii5{.rì*l q,ith â4Erdi:l L f}rc¡rcrlir:u lhul 
¡lïer i* ¿¡ll t:i;/.t\'iif( l¡¡]il i¡tf i.l\¡Lrffitil(:, i.:$t.ì crìf í­

-rìriì{*d I* s*11 li:r l.l" l;)Ìri l*:¡g lil;lrr ¡'rlt¡r*t
lirs {h¡r1 í.¡t* r}cT r;¡,*¡tsi¿r:r.l ¿r*i-l nçiI i¡r ¡¡ll
*Ììvir'ûn,Kft:taI :¡,rlltcr ¡tllr: i:rrÌlrdç:d c¿tt(:­
g*r|,}. í1rr¡:rertries tlr;rï. ;lrr in ;t11 i:ur:irur'r­
r.['tqlîlitl ;¿r]ti*, b*l l'rcll E;r,ürs!¡rrrl. lllr i:r1i­
11'ì;.11¿(l tt.l Etlì l:*r il,J'!.1i,' I*ss Ttr¡rr thr: 
cxclur.lr:rJ cåt$S{}r'y. l}r*J*r1i*s thrt ¿rru: ¡lçlt
in ;¡n r:¡tvittlnnr*l'tt¡¡f zçlle. hul ;t¡"# tl\¡arr­
si¿r:¿i *l* i:sti¡lr¿l{.*rl {qr si:$f {r:r "c.{}1,ä, l*ìs 
lfu a* t hrr çr.r;ç:f url*d {r} lüßür'r. 

"{n Iìt¿;gt T1¿t$ {rtrt'hJt,(:{t.'¿l t{.¡ lr"'\l irålulilcl-
I llc c'il*l.l'ici* r ¡ I \ f { )r fl i {ìÌìùf îiçr$ wit h ;:l'¡ rr-1,{.}}.rL) 

; I ni I ;l I I ut'ç' !'.írt Ll I' it {'{;f,{ }},llj{,]V l::ìR l..tl' 1'} 
tnel prer¡ri:riics rl,ith ü{.} #-;i.{)rllr ¡.àttd iiti (}\,{:r.­

sir.*ri lcrt {Nt"}}":Xt}&í;{}VLf{ï..{.i'l'} *rr: 
*r+Lral l{} c;rcl¡ *f h*.y"'l l¡r iri¡f i ln,¡rrrtitcrìt trl' 
úlÌt"TivillÈ1rc* rv;.l1 I'r:.ic*{r:r! {lj { l. .ìtJ.91E) .,' 
t,:1.7fu\. 'l'ìris lnû¡i¡'tr thl¡I thr: u:s{ililitl';d cn­
*llìcir:nf s {'E¡r r:}r'crs.iz-i:lt Irts wìtlr ¿tT1 rr-:{nt}û 
¿¡nr.l t¡t¡*¡:*fur:tl lc.>ts ls.i[ììilt¡l )ìtr r:-z{.Ìnt: iìr'ç, 
rt* { i*Ti*¿tlh' r.l í {'f * rr:. rr [ .lir ¡ t ¡ ¡ r ç r h #¡l¡ r.:¡'. ]:;l.r r ­
th*r rfserxluh l* rrquil'Lì{.ï {r} d¿,:tr¡"ruiu* i1 

'ì¿:*rl ç¡eri ¿,rs l:"v tthis * f I' # itvinlil ûr * ll ll'l I
"vpr:,.¡xeuti*r¿ nnr.l T;5. ìilri¡ti{¡ll i¡: th* ,tTuç.Ty ¡}r"Lr¿r, 

1¡ f tr- {-:{}st.:t,tjs Ít}i\$ "{N $ } 
ït{J"f {,.1 l{ li l{Tt*å[:i{ ß{]}l 

l.'årç he*r,ini*-prir,* m*tl¡o¡,l rç;ls us*çì {q: 
illv*stigrit* h¡.xtr, crfi virillr¡rt¡:l"lt;rl z*lríng irn*l 
Lifn*r1itilr$i a¡* r*laturi T.o ¡t l)¡"{ip*r.t3,'ù s*l* 
¡rricc {)[ {hÇ .1()"{}I"l ¡u"uls-lclrr¿th.'.irrril.'"I;rrrr 
ilv ri'sillcltliirl ptr¡Fìr:t'l\, slrl*s fh¡rt tìfr.rrrrcil 
kr rhr* $tr,¡dtÌ íJr"r¿t hxlçr'r:*n ,l1}.t}9 anil Ì0ù1" 
ì,{ ì2li prrr¡''erl ie s. r rr' ;r ¡r¡:ruI inrrrieti. .l.i:l li,,' i 
lhç: 1r¡rRraeii{1ü}ì, wÈ:f{ f*r ¡:n:¡:r*rti*s r,¡ith ar¡r 

ürl\'il$ìì¡ìl*ü t* I ;,¿rne, 
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\"Å +¡tr Ll ¡l l,Aif, ..t 6+'1 [,¡i-5- fI 

f.. ¡¡¿¡,1 1,'.. ¡ r¡¡¡r ¡¡¡¡ ¡¿.'r' Ii¡¡1,,]¡'Jlli 

't AllLti:. ?i 

p ¡t t lt.r x 1.. \lit q.:r 1+.1 :c,tilt),r 14 ¡, r u t. r I _ 
r,r-li il rit,: ¿. ¡l 

L:.'1.1 JY\ï :,r.'j\! T:Åt"\..4..t' T' 

ï |1.r..> N t::,1¿ T.:.{ "t \.,t:}'1' 

,\ì{ lfi:Z{Jþi fll}V 1:.14t .t.{t 

l.ì! å.r.1'13ìtr 

t.q.il^ Filù.\ìri NÍJ 

¡J¡l l)r'lr\.i. !lli 

l¡rÌ lÌ/lì\ll q,: 

t..{.,}1 .. ï,7,.{.}þitj.,..5x4. 

1,{ }llli(.]/-{}i{}:i.-Ìir;, 

t,(,ì'{1}{:l-{ }ii.:{1E/ 

l.ll'Î't){_ìL{ }iln $J:i 

1,.¡, I I' P t'. /.(.Jt^ï ";'t\N 

J. -ú' \' C 7,.{}?:j, t:).. N 

r , r¡1t,¿\.ir' I El i \ i-l tìa¡: '1¡liI: 

Ì..û'l{:t{ }¡{Ti. . *\lw 

t Lllì..:ï.ùl,¡* ¡ji S 3r"' 

L(;tt.1tJ-\i_ 511 

{}|.-s*,rv::¡l i¡:ltts 

l{ I.i{lJ;1lt'il 

'l'\l*t;l':v*lt¡t?r2:1r*T\ittf |t:;'lt¡li.**"'til't:tln"¡,;-.t:­
lill t*rúnp,1-t;ir ffiL{*d t(t "¿izrt {iy tlii't type 
nt ¡.'rìvir¡r¡ìür(jrr!:rl 7'¡r¡r ;rrtrl lirr' ¡'r¡i¡¡rç¡t1,'t
irlr:;rli{rn" iu \,lnEl*l i. tltc lt.t,¡ltllhr:ris lll¿lt 
{.:nL.'ir{}n*'trji}tá}å }{ì}ni$& Ïr;*1' a¡¿ *Ll\trú i :1þtàÇt 

ù$ îh* $'äl* pli**. <:{ ¡u:*p*rïì*u lc:ei¡|./¿ú in 
c{ilfprcn{ çn$if}:*ìll$ ìs th* sl\ÅrJy itl:tr.& w.ti 
rrjrr{:t*{i ll:r *¿r*h typer rlfi **þitLtrl{úeT&'Ètt 
¿i.!n*. 3lh*f* .rçsü[ås ìT]¿äy ¿ariç* {r*ttt ,itiÍtl*.r­
rlrlL*ç íl(:lr)ss rlui{Lir;tiìl{ i¡¡ l11rrt c,1\,irrill­
rììLìrìliìl l{ìfiing. lrllcr:Ts tll* dct'r"'lri¡rfittjlll ilÍ 
l1Ï q )l)rr I ir:s. Ilqltllrrl lu)'r: t'{' l}L r ccl}l ittn t.rl *lt' 
\ ir(ìnnrr'r"rli¡l znnin*" iì[ìr{ q}å¡TítI{ rl i'arl¡ttllcr 
sr.IclÌ rìs t'iril{:" 

li sli ¡r:¡¡ l *rJ (l*¡::'fJi*í*t t¿
i,¡¡i lÌ¡¡lrt¡u¡ 

Sf.a¡irJar. ¡.i l.;.,yf r.r¡' 

' (1.1 ï:!ìr¡'¿s 
iil t).ìt,lsi 

-¡'s rt{}.{}t1\": 

$ì.ili4ì{i 
n' *'r'' i).{i.l$i ¡ 

I t t.ì.1' l¡ 15 I ¡ 

11.{},ït î;*<" 
i{}.{Ík:1 tì) 

í 1.'ßi*^lV:3 
"t."if* - {t? 

r] 'l?L:.. iì? 
i?,illi: tlii 
r1.ì t' -'.T Ì$ 

i.ì.]:Ìn -ùtìi
.!_t 

ì ir ..1$¿i(.] 

i Ì. 1 
* {ì{r)

"::*. ).$l(,....{}s$+n 

t"!.13e-tXi) 
'1. l1i¡' --.1¡5s+r' 

it).5i'* ^ll?] 
{.'ì{Jçr.....i ¡.1+u* 

{ 1.}ìr;t-{)í:rJ 
l.l5e*iiit$ 
I "r.$ rit lr(l I 

i.*lsr'-¡i¡';' 
{.3.].r&a "'t.l*¡ 
3.ti{:;i; -*l;á;+ 
ll.1ln: -rïzì 
à.2$i: -'Ltt'+'t' 
1.1.t15t: -|tful 
ri.¡i 

J rs ,.- {vi r 4r e 

{l.i.$* -{Xii 
.t{},ilt 4 
(1, Tlrlr 

Lx '\4*ciLr} -?', {Èr*: }rgp*tlt*sis {híff. tå}* í{3-. 

**Ti*iui¡rT irrr år¿rnr,*g Tç¡çl*ir:çl {}fi t{ß {}vcr$íz,j{tr 
ì{il wì{h ilir *rlvir$Trrtld,n{iìf ¿{.}r1# *quíris xt}r 
{{}*tlifi*T1t f''¿rr h*lrr** t:Ì1 {?"-*råiií*d klf* wilh­
{v\tï Tttl {: î\u }r lfLtn*fi{ tl-tr';'*ffi t: w ;ítì {*ït:*l!td. y! ü ­
l, Trr r: 1' *:t*. i.ïr t:1: $t:t ib:* t3 * * *,trt:tyt tzltl tt I t:tle *t 
:;hu*}el ttsta* ras {j} r*lini*g tlt;¿ '*ntir.tsp,^ 

Ð'i* nl í11'¡.til1i 11 l" y {rr í íeb} e* L:y i * rt r* ø1 i u g ?nf+ r" 
tllhr"irll1 trx1 \vhtIh*t t.}r¿: llr¡ui¡* is int,l*t}*rJ 
i * I h ¿: * n vi r * t\1"* *. ti l îil * xr *rl ¿Ìl v'it !1 t:, r1ritl t ?1 

*gtti't !'*i|,,té, Tt|,: {trÌï*j:xî,,¿\lt * 4:}t \!,1* &r* ít \,viXilir} 

ll4-nr:ìi* *nrj l!2 nríl* *1 {1*rt'} rp}1}l;*}rt.v that 
i* in a* Ðn\¡iÏ'{}nr}-t*¡r}tå} r¡rn*r. 
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.{ j 1"lI \¡:Ítttif. l:rrr,¡¡-¡¡¡;¡,¡..¡t¡¡r1 "/*riirtg" -4rt¿l¡¡ill¿,.s. ¿¡¡l¡l Í\.¿y¡¡.1}, f.i¡Ia¡,"r l,ì5 

'îTt* ¡uncrmiry $ffîjct incturl*rs h¡,rrli uu." 
pr{ry*fiy nr"lr*niLi*s ;lnil ilmir¡iiÈi** Lx,:;¡t** 
rvitllin ;l I)t()l)ilIt\'c rri"'illltllr¡r lltoil. ()lr ¡rn,¡l­
uft) ;tntÇlìilii's ¡r¡t:ltrrh' sltrll,.,, tlt,r f;rìttrr\i" 
tvetl*nds, allcl srr:anls.'1.'ll* sl*¡ri: r,¡rriillrl*, 
rvhith s*rvrs ;r$ it prr)).y iix- r,ie ul" ix ¡r*sir ivr 
ancì .atatist iealIy xig.nif-i*;Ìnt.'h'e¡:rs I*ci.l{q:d 
ün ;ì ür{lprrly w*t"* *r:t sip¡rificnn{. lruI this 
mny r*{'l**t * ¡rrr:tbl*:w rçiih rhc il¡¡{a sinçe 
{h* true crìrlÕFy "-lltinbì* unlv inclnili,r$ lrçÉe 
tha{ *¡:* Ë;trï t}f û ûne-i}ill'É" tlr l*rg*r. clElscei 
#Írìri)1)y"'l'hc st¡:rtistic*llv si¡lnilii:irnt. posí­
l.ivr;" ¿¡¡1ç¡ 1;rrg.* cu*l'lir:i*lit liir Tlltl 1r*rj ilnr} 
$tr"rinrT) v*ri a bi *: str$$tn $t$ ltrl r: inr ¡:r.rrt;r ncr: ç¡!' 
veg*r{*tii.rlt .ltx' 

¡:rrt¡:*l:tii:s lvi¡ li s Irr:;rrr¡¡; ir¡ 
Ihe st.udy ilrürä" Futrltc rc:;*;.lt*l¡ shç¡r¡ki lìx;us
(ln tìÌr irllic*{rir o[ r,*g"r:lillit:n nt lhu ¡rru¡:­
crty-[*vel sirrçr r¡{lr*r sl.ilrTiti:s l¡ul** Itrund 
tJrit l{} l:r* iln ìur¡:r*rl¿rrrl lxci*l in ii pr*i:rr­

(}fi5;t)"lt $álÐ pri*e {Â"*ii*rson **¿l ii¡nkrltr I 
"f },nrain*n ¡¡nrl h4Í*ttincn ä{i{X.}: "l'vrv:tirrc*'¡ 

ûùiJ Vri¿r$s.ür:n ltliJt{) :rn'.ì irr.r.lrirçc rer¡r,:t;r. 
ticn ix r*lùt*{$ f# \4¡,tter qnilfity" ;il'ur{h*i iul­
Ët}ftä.ül *et*nr:in¿rnt r-rl' ;l prop*rt\,'$ si,lfc 
pric* {lx¡¡getf *nçl ür¡cksur*l ?0{X}; litfr:Í:l*r 
llrrl l"uunris l{}95i. 

T"h*r xfu*ly ¿rls* *.x¡qmini:l am*uiti*s in ir 
prrcr¡:eriy's n*i g¡hh*rhrlc¡d s u ¡:h $s $Itríìrlì$, 
Þ,{Ìtl$*dl $, npln*cl {ì¡rss Lu " it nci sl*r: ¡'r s lei¡rr:rr 
tìl¡tï ;tr*r preil*cLe^:*i ltv T:lrrrt I il l td'-c * l'¡ c,i ri¡r¡ ­
uì*uta.l 63ççrl$t iL{Jrtr*ri. Åll r:f th* *xiin'xrT*ci 
sl*p* u:*xfTìq:í*nts in fofurcl*l { *nd tlvo *{.
{ìÌr:l tl'r¡",*{: lï*ri çiTrìil[)-! vr,lrillh]*.g ¡rre *rsÈi­
rn;rt*rl tu lnrr¡: ir si¡inifìi:ilut *nt{ ¡rt:si{iv*
q;lf t'ct o¡t lìr(ìpt rli i';rlurs. "l hr r;u ¡;till,.'r
that ill'* ncÉ!*tir,* *ud signifie'nlrt i¡rttrurÌr 
[.}l"i\¡¿ì{ri ${rÐ$T$ft rvit}iin ?{}û lb*t *li n prü¡r­
iÌr{y ltnd frv* i¡{' iltlr:e rvr:Tl¿ruçl vnrí¿lhlds.
l'hi* nra1" rsl-l¡i*t ttrr* dcgrurìr:rl glllt* ¡rl' 
rïr¿tnv rq,rìt*r T:i¡rfics in th* studS' irre:i.r. 

'l'h¡¡ n*l *fter:t <:f *nvir**mclrtl¡l xr:ninn 
rvillvar:y fuy î**ntior ansl n¡u*titv lv¡:*. Fdi 
crX;¡ilìlllc. l'!rt)l)rr I't ics i n Sttr¡lhrvrst li*r¡'l l;rlrd 
rvitli a c-z()nL'r'lcri¡,,ltatitln ¿rre r.stirnirl*d ir¡ 
çcll lcrr ä"{rfï% Ìrss {h;rn prCI,t*t'tis$ tvitl¡r;*1.'llrfat¡v cilo i¡"t¡llntcn[;rl ;r.ortíitq. ¡rr f se iir..r: 
ol trùc ciutop)'. ;rn lìtìtçnity ploler'tctÌ lrr. 
sn\,ir{}tiü:çnirll Euning tïrat is cr¡rnn'¡*n i¡r 
$¿:nihrveç{ f}*rtland, rvithin ã,Uû i'**t s¡l¿J 
hefwc.¡)l: äfiÙ f'er*t nnrt ll4 ¡n jle öf il ìlr.{}p*rry
iri sstinr*tsrl ($ in*r¡Jiì$ir * proprr:ly'ir ssli 
¡:ricc lrv J.14".{'.-l'hc csliry¡trtctl ncl el'l'ucf 

ir ¡:l**itiv*. hr¡¡ sl¡;ili it).54{f,, t¡¡'$ I ,3}ìl *vrl­
tu¿itrd *l tfu* *l*an xHle ¡:rice; t.:l'prr:ü*iliç.s
iil $oçlhw*sl 1J¡¡rfl¡r¡iti ). ( )tlrt:r ¡.'x;¡nll'¡k,s 
t\,c¡uhl arrir¡* n( dif'l*r*nt *tfim;ltr:s. 

'T'h*: lr¡euri *'f tì:ilt stucly has l:c*n on tk¿; 

1:ri vul u þ{:n*l i t* ;¡¡t¿'l ç*l* [t l.r¡ h o lnrl*w¡] c I's 
"'f'h¡: h*n*l'i{$ tr'} ${}úi{r{,v 1'r¿¡m fri:sù:t'ving

tr**$, $*Tlânds, slr*l¡nl$. *nd th* sp**ìcn 
th*1. t$*p*rui <tr¡ th*t;* r*sûrÌ?'ç#Í rhçrr¡ld t*lçr¡ 
ht i*ek¡r¿,¡wledged wh*r: evalu;rting th* ¡:r'*r­
ull *f1'*c1 {rl' *rqnl"iìl:sult*,ttl;¡i riv*rl*\j ïünûrì. 
"i'h*s* þ¿:u* iì ts iricfu¡*s dÌùrüey$t *tîr í*rv ie**, 
rh¡rt is" tlrc h*n*li¡.$ IIT¿rt xl*icrly re*rivrs 
I'r*uì a h*;¡l{hv cü}}iv$Xi}m such ;¡x ll*ucJ 
r:ti*{.r*i. *}c*n rv;lt*r^ tish,:ri*s. r¡nlÌ *linr¡¡{* 
r*rgul*ti*rt *n¡l *¿isl*nc* arrr{ h*q*c$1. ri;rlu* 
I'r*u't spec;irls. tìrli:h ¡r* ths trVill"lrï*$* 1lÍr¡¡:r
sl**Ìhcarl ilnri {"llliiuxlk th¡¡t i¡rs: lìsï*tl ¡¡
{hrtir{frìf{l r¡r*¿t¿tr {hc L-inrlirng*rr'*l $¡ri:, 
*ics ¡\c{. 

Ïlefi¡r*rr*r:t's 

.l,.. h{., ¡r¡rçl l'1. ì{.. Ct¡rii*{l, J9,ï5. "Ëi:si,'1nelttrur.¡lr,
*l*u{í¡l ïlt'o1:crr{y V¡il¡;*s l *r ¡:r'uv*.cl hy l-arr¡"i­
tr:;tpì ng rvi{ h'ì.;'*ilx. " !ì ¡ t t¿ ¡ h ¡: y ¡ t /*rrmcl u J' "o{¡r, 

¡r/rirrl íi.rrr.ttlr, $ {'3}: I ð}-.ótr, 
lf*rsrsrg. Íi" T]., i. l-,. {'{*nç*¡1. Å." 1... Srhn'¡¡rlr.. .Jr-". 

*r¿l {-ì. 'l'" Snrr;:rs,h. I!li},{, "l'\'ir:ing ì{.¡:rsi¡Jç¡nliaI 
,41'*ctrili*x: ',Ì-hr \¡;riu,: r¡i * Vi*rv." .frilaryrrl rl' 
./lrr¡/ fi.rl*¡r ,i;i¡t¡i¡¡rt¡ ¡¡¡rxJ j:itl.i¡r¡¡¡rrrr ?6 {l}r 
55,.r1:1. 

tri t¡ crts. :\, 1{}l}"Å,'1',i:åc ¡rhsn{: i:i}r'¡ !,çrrírt icn, h,l;¡ rcti 
itì.:{¡{t'4. 

Ì:Ìut.ìr:r" l{. y^ 1çfi?. ""1'h* gp¿r,..í¡.ie¿¡ií¡.rr cl'I.{*d+ri*: 
I r'¡ d¿xçx i.il r tJ rh*¡r ll i.yusi ¡.t il"" 1..,t¡ u tl J-rì,onr¡.or¡ ir' r 

5$ (Ë*{:"};9{r- ìlì$. 
ilitv llk¿l: r¡1 Ptl¡'tl¿nrt. tÇ1)f), "lär¡¡Jnngrrleri fixh 

5p*;;ics iu l¡¡':¡r{laul." {ll¡.1' {i'¡¡i; qf f}r"nrTl*nri 
fl¡rfJ¡:¡i¡r Sf {July 3{l}. 
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-¿i.¡., t 1r.i 
{1r,,,,,-..--r..,,,,,,;:ll IPortland City Council 

\o"­1221SW Fourth Ave., Room 140 
Portland, OR 97204 

Dear Portland City Council: 

The Columbia Corridor is home to 2,000 businesses employing 60,000 individuals. This industrial 
sanctuary is also home to the Columbia Slough and a long list of valuable naturalspaces. We have a keen 
interest in enhancing natural space with minimal negative impact on our economy and the jobs located 
near our city's core. 

The Columbia Corridor Association (CCA) appreciates the hard work staff has done to consolidate, 
rationalize and simplify the provisions in the Portland City Code that address trees. Staff has listened 
carefully to comments from members of the Tree Stakeholder Committee and has made many 
improvements to the earliest drafts in response to the comments. We support the proposed customer 
service improvements, including the Community Tree Manual. 

We understand that in response to Gunderson v. City of Portlond, (LUBA No. 2010-039, January 27, 
20L1.)), which addresses impacts to the city's industrial lands inventory, the city has decided, pending 
further study, to exempt industrial land from the landscaping requirements stated in the proposed code 
amendments. CCA shares the concerns of other groups representing industrial land owners that tree­
related requirements may have the unintended effect of making industrially zoned land unavailable for 
industrial use. We will continue to follow with interest the city's follow-up work on this issue. 

We also suggest linkage between Title 11 and the new Comprehensive Natural Resource Plan (CNRP) 

chapter adopted as part of the North Reach River Plan. The CNRP will cover future development, 
mitigation, and resource enhancement activities, supporting site planning and management. lt has been 
uncontroversialand is critícalforthe Multnomah County Drainage District to in its rnanagement of the 
Columbia Slough. 

CCA recommends approvalof the new tree code ordinance, with the understanding that it will include 
exemption of industrial properties. The new code is welcome in many respects, not the least of which is 

the acknowledgement of the value of trees in the city. 

Respectfu I ly subm itted, 

t.,,q
Corky Colli{r 
Executive Director 

PO. Box 55651 'Portland, OR9723B '503-287-8686.Fax 503-287-0223'colutïb¡acorridor.org 

http:503-287-0223'colut�b�acorridor.org
http:OR"ll.rI
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Parsons, Susan [ff4i; ',"ù tÏ, 
zu 1-¡ 

From: Jortner, Roberta (Planning) 

Sent: Monday, February 07,2011 7:14PM 
To: Parsons, Susan 

Subject: FW: Citywide Tree Project 

ln case you hadn't seen this. 

Roberta 

From : Barbara Qu in n [ma ilto : ba rbaraquin n@clarion-desig n.com] 
Sent: Wednesday, February 02,20LI7:50 PM 
To: Adams, Mayor; Commissioner Fritz; Commissioner SalÞman; Leonard, Randy; Commissioner Fish 
Cc: Jortner, Roberta (Planning) 
Subject: Citywide Tree Project 

Dear Mayor Adams and commissioners Fritz, Leonard, Saltzman and Fish, 

In regard to the proposed Citywide Tree Project-
There should be special provisions for native trees, particularly Oregon oak and Pacific madrone, which 
offer the highest wildlife habitat & food value, yet are exceedingly slow growing. Preserving these 
trees actually gives the city more value because they support low-cost restoration of native animals 
and birds. They should be protected at lesser trunk size since both are notoriously difficult to grow and 
thus, difficult to replace. 

Also, simply requiring smaller replacement when trees are illegally damaged during development does
 
not seem like enough of a deterrent. Trees that are damaged and subsequently die within the 3 year
 
span, should be counted as an "illegal tree removal," rather than simply replaced with a new tree (Vol.

3, ch. 11.70, page 145 top). Otherwise, more valuable, larger, oldertrees would simply be replaced
 
by more convenient, smaller, younger and less valuable trees.
 

With these changes I urge you to support the proposed Citywide Tree Project as an important way to
 
protect and enhance Portland's trees as a valuable resource.
 
Thank you,
 
Barbara Quinn 

21812011 
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Parsons, Susan C"^** ",4 5þ 
From: Second Nature Garden Design [sngd@comcast.net] 
Sent: Thursday, February 03, 2011 2:19 PM rffi4þtr* 
To: Parsons, Susan 

Subject: Comments re: Citywide Tree Project 

Attachments : image0O'1 .jpg 

Dear Pofiland City Council Members: 

I urge you to push forward tlie Citywide Tree Project, with some important changes. 

First, I strongly suggest that the proposed regulation to require permits to remove healthy l2-inch or 
Iarger diameter trees on private property be changed to 6-inch diarneter. Here's why: Depending on the 
species, eleven or even 7-inch diameter trees are substantial ancl may be well on their way to providing 
the mature, wide canopies essential to a healthy urban ecosystem. If we allow any tree less than l2 inches 
to be removed, it will be extremely difficult to get to the desired tree density. As the older, huge trees 
(tliat would be protected under this regulation) die out, we would be left with very few large trees to take 
their place. Exceptions should be rnade for property owners who want to replace trees that remain small at 
maturity with trees that will become very large at maturity and offer myriad benefits to the 
environmeut-for example, replacing a small, non-native, ornamental 2O-foot tree, with a native tree that 
grows to 70 feet tall and 50 feet wide. Permit applications shoulcl also be posted publicly prior to a public 
commerìt period. 

I have personally witnessed several situations within a rnile of rny home in Noftheast Porlland in which 
many healthy, rnature native conifers - no doubt heavily relied upon by native wildlife - were removed 
by homeowners, for no good reason other than to let more sun into their backyard. In one case, the 
homeowners reside most the year in California! But even if the trees removed had been smaller - say, 10 
inches in diameter - their removal would have been just as unnecessary and equally unjustifiable. 

Second, I'd like to see much more emphasis on native trees, especially conifers. Native species are 
absolutely crucial for wildlife because they evolved together. Native fauna is highly dependent on native 
plants that provide food, shelter and breeding habitat. If we clairn we want to help dwindling native birds 
flourish in our city, we must provide for their needs. Conifers are especially important and can be 
lifesavers after deciduous trees have dropped their leaves. In addition to providing an imporlant source of 
seeds and insects and serving as excellent nesting and roosting sites for many birds, they are essential for 
the survival of myriad invertebrates and small mammals. 

Finally, one of the worst things we can do for wildlife is to be to too tidy outdoors. Snags (dead, decaying 
trees) should and can be safely retained, as they provide tremendous value to wildlife with immense 
amounts of food, as well as nesting and perching sites. People removing trees should be encouraged to 
leave down wood (logs left on the ground) that also provide shelter and food for many small animals as it 
slowly returns nutrients to the soil. 

Because trees have a positive effect on everyone - humans and wildlife, alike - they ought not be 
regarded as personal possessions. Instead, trees should be fiercely protected and considered green 
infrastructure that provide essential services. Unlike infrastructure such as sewers and roads, trees offer 
much more but cannot be repaired or quickly replaced. Therefore, it is imperative that trees on public and 
private landbe revered and protected to the greatest extent possible. 

Thank you for considering my comments. 

Sincerely, 

2141201r 

mailto:sngd@comcast.net
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Eileen Stark 3.&4li'åffiBiologist and landscape designer 

Eileen Stark 
Second Nature Garden Design 
3820 NE Wistaria Dr. 
Portlarrd, OR 97212 
503-467-8545 
w"-ww*s$cde-$.ieru,¡:ç-"t 

"Our ecological knowledge dernands that we give up our lawns." --Diana llahnoli, Iandsca¡:e architeor and âurhor 

2/4l20Ir 




