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Summary

The Science Responses to Decision Makers’ Future Needs Workshop was held March 7-9, 2006,
in Baltimore, MD. This was the second workshop of the USDA Forest Service (USFS) Outlook
Forest Research Dialog to engage the broad forest community in building a basis for increased
collaboration in research on US forests and forestry.

At the first Outlook workshop in September 2005, a diverse set of decision makers framed an
“attainable future” vision for US forests and forestry in 2025. The vision was the basis for
anticipating the types of scientific information and tools that will be required to reach that future.

The purpose of this second workshop in March 2006 was to develop science responses to address
the decision makers’ needs. The “science responses” include new research - plus syntheses of
existing knowledge, assessment and analyses, science-based tools, new approaches to research,
and communication and outreach activities.

The workshop resulted in 170 proposed science responses to address the future needs of decision
makers and move towards ensuring sustainability of the nation’s forests. It is important to note

that the workshop results do not represent a comprehensive research agenda because many of the
suggestions rely on the foundation of on-going research not specifically mentioned in this report.

In reviewing the science responses generated during the workshop, several themes emerged:

» Managing with Rapid Change: Future forest research and management activities must be
framed in the context of rapidly changing social and ecological systems with increasing
disturbance.

= (Collaboration and Governance: Jurisdictional boundaries with conflicting policies
increasingly constrain efforts to manage natural systems, calling for new models of
governance and collaboration.

» Participation and Inclusiveness: To regain public support, forest decision making must be
more participatory and inclusive of diverse human values and viewpoints.

= [ntegration: Enhancing sustainability will require greater integration among technical
disciplines and across spatial & temporal scales, jurisdictions, and policy issues.

» Communication and Marketing: Increasing public understanding and support of forest
research will require developing and effectively marketing messages about the importance of
sustainable forests to people’s daily lives, such as from ecosystem services.

Participants saw an opportunity to use research to regain the public’s trust in forest management,
and called for future science endeavors to be much more deliberate about collaboration and
applications to decision making and to use the full range of science responses available.

Workshop participants included leading scientists and science managers from federal and state
government agencies, the forest products industry, non-governmental organizations, and
academic institutions. The Outlook Dialog results provide a rich source of ideas to serve as a
basis for identifying new and expanded opportunities for the stakeholders to increase their
coordination, collaboration, and partnerships in future research.
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I. Outlook Dialog Overview

The goal of the Outlook Dialog is to building a basis for enhancing research coordination,
collaboration, and partnership within the forestry community. The project has engaged a range of
members of the broad forestry community in both framing decision makers’ future needs and
identifying the science responses required to serve those needs. The entire process is
participatory both to ensure stakeholders’ input and to build a shared vision of decision makers
needs for research results and the relevant science responses to meet the challenges of managing
for a sustainable future.

Given the growing demands and tightening of forestry research funding, the Outlook Dialog has
initially focused on how to get the best return on research and development investments in terms
of providing useful information for decision makers — including policy makers, managers, and
practitioners. Ultimately, for science to assist decision makers’ effectively, a broad and robust
research enterprise is required. The Outlook process engages the decision maker “clients” of
science to collaborate with researchers in addressing their future needs, and thereby helps
increase these important clients’ support for the broader science enterprise.

The Outlook Dialog uses a futures approach to identify research and development activities that
can anticipate the future needs of society. This futures approach is particularly important when
considering the increasing rate of change and uncertainty and the long lead times often required
to produce useful research results. The project first identified the future needs of decision makers
and then defined the science responses required to address those practical needs. This phased
approach is important because decision makers and researchers view and value information
differently. The information most needed for application by decision makers often is not the
same as the priority of information researchers seek to advance the frontiers of science.

. Users’ Survey and Decision Makers’
Outlook Project Process Future Needs Workshop: The first
step in the Outlook Dialog was a users
survey of 50 key decision makers and
- = science leaders to assess their views on
o the future of US forests and forestry up
_ to 2025 AD. The results of the survey
= Suite of Attainable Futures were summarized in a report and then
| shared in the second step of the
Users! Information: Needs Outlook process at the Decision
— Mabkers’ Future Needs Workshop in
September, 2005. The workshop
participants included leading
individuals who use scientific
information in making forestry-related
decisions, from federal, state, and local government agencies, the business community, non-
governmental organizations, and academic institutions. This diverse set of decision makers and
scientists worked together to develop an “attainable future” with elements they envisioned for
US forests and forestry. The attainable future then served as the basis for participants to identify

Science Responses to address Needs
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the types of scientific information and tools they thought might be required to reach that future.
The detailed results of this workshop are in a report available at www.ncseonline.org/outlook.

Science Responses Workshop: The third step in the Outlook Dialog was the Science Responses
Workshop (March 7-9, 2006), described in this report. This workshop engaged researchers and
managers in framing science responses to address user-defined needs from the first two steps in
the Outlook effort. The diverse group of leaders (See page 23 for List) participating in the
workshop first considered the future needs developed by decision makers. They then developed
numerous science responses to address these anticipated needs. It is important to understand that
the workshop results do not equate to a comprehensive research agenda because many of the
suggestions rely on a foundation of on-going research not specifically identified in this report.

The framework developed in the first year of the Outlook Dialog is intended to help foster
collaborative work across all sectors, leading to partnerships and synergies in conducting the
nationwide research and development enterprise. Outlook has intentionally not attempted to
develop a single prioritized research agenda for all to follow - but rather has framed a set of
possible research options serving as a catalyst to facilitate increased understanding, coordination,
collaboration and partnerships among individuals and organizations.

Outlook Dialog First Round Timeline

May to July 2005 Survey: Future of US Forests and Forestry
August 2005 Report: Summary of Outlook Survey Findings
Sept. 27-29, 2005 Workshop. Decision Makers’ Future Needs
November 2005  Report: Decision Makers’ Workshop Results

Jan. 4-6, 2006 National Association of University Forest Resources Programs (NAUFRP,
formerly NAPFSC) Summit, “Forest Research for the 21% Century”

March 7-9, 2006  Workshop: Science Responses to Decision Makers’ Future Needs
May 16, 2006 Summary Report: Science Responses Workshop Results

I1. Survey Summary

From late April through early July 2005, the NCSE project team interviewed over 50 individuals
with strong forestry and natural resource backgrounds. Included in this group were people
affiliated with of the USDA Forest Service, conservation organizations, industry, federal, state
and local government, and academia. Participants were first given a short questionnaire and then
were subsequently interviewed to learn about their survey responses in greater detail. The
interview results were then compiled and analyzed. To ensure participants were able to speak
freely during the interview, no individual’s opinions will be specifically identified. A full
summary report of the Outlook survey results is available at www.ncseonline/outlook.
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From a careful analysis of the interview results, four major, overarching trends were elicited:

I. Land Use and Global Markets: The relationships between shifting global markets and
land use changes.
II. Forest Health: Long term forest health/management issues including fire, invasive species
and climate change.
III. Ecosystem services:

Percentage of Responses

Forests as a source of 90
ecosystem services. 2

IV. Diminishing Trust in 28 I O Percentage of
Forestry Professionals: BT Responses
A lack of trust of %g 1] 4|_|7|_|

forestry professionals by

the general public &é’}% &Q}@ é\o% <&
resulting from the &a\® 0@%\ 6@%?’ . é'é‘q
current problems with L < o Q\@‘\
forest health. e <

The above chart shows what percentage of interviewees identified each of the four major trends
as an important area of concern. Summaries of each of these issue areas, their major drivers,
their consequences and options for addressing them, follow below.

What do these four issues—Iland use and global markets, forest health and management,
ecosystem services, and lack of trust in forestry professionals—tell us about the future of U.S.
forests? The table below outlines these major themes, their drivers, and their consequences.
Two things are clear from the table: the themes are interrelated and in many ways have a cause
and effect relationship, and the status quo for the future is not particularly bright for sustainable
forestry in the U.S.

Participants almost universally see a decline in the area of forest in the U.S., a decline in U.S.
market competitiveness, and decline in management on the forests that remain, due largely to
increasing parcelization and fragmentation and rapidly spreading urbanization. These trends
inevitably lead to a decline in the ecosystem services forests provide, including clean water, just
as populations are beginning to grow in rural communities and water quality is becoming a
bigger issue.

As poor market competitiveness reduces the funds available for land management on both public
and private lands, threats by invasive species and fire will increase, exacerbating an already
significant problem with forest health. Continued threats from wildfire, water quality issues, and
the decline in health of public lands are likely to continue to shake the public’s already fragile
confidence in forest professionals and further threaten funds for research and education.
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The table below summarizes the major themes to emerge from the survey, as well as the
associated drivers and consequences of those trends:

Major Changing land use, | Forest health, Increasing Lack of trust of

Themes | parcelization/ invasive species recognition of forestry
fragmentation, management, Ecosystem professionals and
Population growth, | climate change services including | their ability to
less competitive water quality and | manage the land
U.S. timber markets quantity as an

important benefit
of forests.

Drivers | More people Legacy of poor Decline in water | Poor management
wanting to live forest management | quality and and lack of
outside of cities; practices are having | quantity. A collaboration
more competitive consequences of greater between managers
land values for increased fire and understanding of | and local land
development than invasives today. the services owners leads to
for timber; rapidly | Continued lack of | forests can mistrust.
expanding urban good fire provide. Poor Declining
areas; increasing management on markets for investment in
imports of cheaper | western forests. traditional forestry education
wood from commodities.
overseas

Conse- Loss of forest area | Continued decline | Potential for new | Lack of public

quences | and wildlife habitat, | of forest health. markets support for
leading to less Increased risk of developing, management of
biodiversity; catastrophic fire especially as lands, making
declining and exotic demand for clean | improvement of

ecosystem services;
continued decline
of U.S. timber
markets

invasions. Loss of
ecosystem services.

water increases
and timber
competitiveness
decreases.

forest health
difficult.
Declining number
of qualified
foresters.

II1. Science Responses Workshop Results

Participants in the Science Responses Workshop developed over 300 proposed options to address
the decision makers’ future needs. After the meeting, the Outlook project team condensed these
to 170 responses by eliminating redundancy and combining related suggestions to yield the list

presented in Table 1, beginning on page 10 of this report.

The sciences responses were developed and organized in alignment with the seven elements of
the Attainable Future envisioned by decision makers’ at the first Outlook workshop.

Science Responses to Decision Makers’ Needs Workshop Report

Page 5




The seven elements of the attainable future for US forests and forestry in 2025 AD are:

I. Sustainability —Vision: The overarching theme. Sustainability is the basic building block
on which all of the other themes are built. Here, decision makers focused on a vision of the US
as a sustainability leader and what information is needed to reach that goal.

II.  Healthy Working Forests — Vision: Forests are soundly managed and forest restoration
efforts are widespread. Healthy forests served as a proxy for sound forest management and
education of the public about forest management to improve the consistency of forest policy.

III. Competitiveness — Vision: The US forest industry is stable and viable. This element
includes the needs required to revitalize and maintain a competitive US forest products industry.

IV. Biofuels and Bio-Products — Vision: Biofuels contribute significantly to US energy self
sufficiency. Development of a wide array of forest based bio-technology products.

V.  Public Engagement — Vision: Decision makers expressed a desire for greater public
engagement in and understanding of forest policy and identified needs relative to meeting this
goal.

VI.  Collaboration — Vision: Greater cooperation between agencies and with the public on
forest issues. Needs in this element focused on social science questions on the mechanics of
collaboration.

VII. Leadership — Vision: Foresters have reasserted their leadership role in the community
and are trusted by the public. Education of the public and of forest professionals and the
commitment to long-term research are included in this element.

Participants in the Science Responses Workshop first discussed the decision makers’ attainable
future visions and their anticipated needs to understand the decision makers’ intent. Participants
were encouraged to suggest research options not only for the initial needs identified by the decision
makers, but also other needs which they felt were necessary to assist decision makers in reaching
the attainable future. The workshop defined “science responses” very broadly, to include not only
traditional research, but also other science-based activities to help achieve the decision makers’
vision of forests and forestry in 2025. Suggested science responses include:

* New research to address decision makers’ needs.

* Assessment and analyses of existing information.

* Syntheses of existing data and knowledge.

* Science-based tools to meet decision makers’ needs, such as applications-oriented models.
* New processes and approaches for research to link with decision making.

¢« Communication, outreach, and educational activities to address decision makers’ needs.
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As shown in the following table, more than 50% of the participants’ suggested responses were in
areas other than traditional research:

Science Responses by Type
Responser Response Category Responses
48% Research 82
15% Assessment and analyses 26
15% Science-based tools 25
14% New approaches 23
4% Communication and outreach 8
4% Syntheses of existing information 6
100% Total 170

The fact that less than half the suggestions were for new research indicates that meeting decision
makers’ future needs to ensure sustainability will require a broad array of science activities.

In framing their science responses, participants were encouraged to consider the biological,
economic, and social aspects of the needs identified by decision makers. Consistent with the call
for more integrated approaches, almost half of the more than 170 science responses were
interdisciplinary, integrating across traditional research areas.

Science Responses by Discipline
f;j:ce”’ of Response Category %”mz?er o
sponses esponses
45% Integrated 77
25% Social 43
19% Economic 32
11% Biological 18
100% Total 170

The compilation of science responses shown in Table 1 is organized by type of science response
for each of the seven attainable future vision elements; the table also indicates the four
disciplinary categories from the table above.

Major Themes

Considering the science responses as a whole, several overarching themes were identified:

» Managing with Rapid Change: Future forest research and management activities must be
framed in the context of rapidly changing social and ecological systems with increasing
disturbance.

» (Collaboration and Governance: Jurisdictional boundaries with conflicting policies
increasingly constrain efforts to manage natural systems, calling for new models of
governance and collaboration.
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» Participation and Inclusiveness: To regain public support, forest decision making must be
more participatory and inclusive of diverse human values and viewpoints.

= [ntegration: Enhancing sustainability will require greater integration among technical
disciplines and across spatial & temporal scales, jurisdictions, and policy issues.

» Communication and Marketing: Increasing public understanding and support of forest
research will require developing and effectively marketing messages about the importance of
sustainable forests to people’s daily lives, such as from ecosystem services.

In addition, the implications of evolving and globalizing markets for forest products and
services, and the relationships between human values and nature interactions also figured
prominently in the science responses. Participants’ strongly identified the need for more social
science research and social/cultural understanding as key barriers to attaining sustainability.

Participants repeatedly cited the need for future science endeavors to be much more deliberate
about collaboration and decision making, and to use the full range of scientific responses
available, from new research to outreach, emphasizing marketing of both forests and forestry
research.

During the wrap-up session, some participants expressed concern that research on some forest-
dependent topics — non-timber forest products (NTFPs), forest productivity, and recreation — may
have been overshadowed by responses to address rapid change. Participants also noted that the
US currently has a comparative advantage in forest and natural resource education and research
through our universities, and that future research plans should strive to sustain that advantage.

A key question initially raised by the decision makers also engaged the science response
workshop participants: “How can forestry professionals successfully engage the public in
meaningful ways to foster public participation and build the political will to bring the desired
attainable future to reality?”

Participants saw an opportunity to use research to regain the public’s trust in forest management
and create a compelling vision of forests’ value to people’s lives. They called upon the forest
research community to both broaden and unify its efforts through disciplinary integration and to
implement new approaches for increasing support for forests and sustaining collaboration.

Next Steps

Participants were asked one final question: “What are the next steps in the continuing dialog to
build a stronger basis for increasing coordination, collaboration, and partnerships on the
science responses to address decision makers’ future needs?”

Given the diversity and complexity of the 170 science responses from the workshop, participants
suggested that the next step should be to convene a “focus group” to process the responses and
identify major clusters of suggestions as they relate to taking action on the responses. This focus
group of Outlook participants also would propose approaches for acting upon the major science
responses and then share those and other ideas for collaboration with the broader forest-related
community. A larger stakeholder meeting could be conducted to discuss and refine the focus
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group’s proposed strategies and begin to engage in defining the details of possible coordination
and partnership in research. This suggestion met with wide support from the group.

Another recommendation was to integrate science more at all levels across disciplines. One
strategy suggested was to establish networks of forest science practitioners to promote integrated
forest sustainability science. This could include an integrated sustainability research forum that
met at various interdisciplinary conferences such the International Studies Association and the
International Society of Research Management. The Pacific Northwest adaptive management
systems were offered as a model. Participants also supported the development of place-based
research networks integrating environmental, economic, and social research around recognizable
and well-loved places such as the Great Lakes, the Chesapeake Bay, and Yellowstone.

Acknowledging that forest research has minimal visibility in other sciences or other science
agencies, a coalition to market the forestry message beyond the Department of Agriculture was
suggested. Partnerships with organizations such as Habitat for Humanity — working with them to
build functional green spaces for every (50) houses, for example — were also put forward.

The Outlook Dialog provides stakeholders an opportunity to collaborate with the goal of building
a common vision of research priorities and shared approaches, enabling research to assist
decision makers in reaching a more sustainable future for US forests and forestry.

The Forest Service has engaged NCSE in a cooperative agreement to take Outlook Dialog the
next step, as suggested by the stakeholders, and convene a focus group to process the 170 science
responses to decision makers’ needs and identify clusters for further action by the stakeholder
community.

Science Responses to Decision Makers’ Needs Workshop Report Page 9



0] 98ed 110doy doysy{Iop) SPION SIOEBIAl UOISIOO( 03 SASU0dsay 9oudrg

X "] 9q YSTW ININJ S} JOJ SISAIOJ JByM JO ST SUIASAUOD ‘QINNg 9} JOJ SISAI0J INOQE JedUNWWO)) |
"'SpoaU ,Sia)ell UOISId9p SSalppe 0} SaljIAIJoe [eUORINPS PUE ‘YIedlino ‘uonediunwiwo) g
“AJLINJ9S [BUOT)RUIDIUL/[RUOTIBU
X 0} SOJe[QIId)UT AJNJIqRUTBISNS MOY MOYS ‘SUONEMIS SUNOIFUOD UI JUN0D SaNTeA Isoym APIOTdxa oprodp pue ‘AjjIqeureisns uo
saAnoadsiad ojenbape amsuo 03 yoreasar K1ojedronred ojerodioour ‘sonfea uewny pue S9[qRLIEA PAINSBIW UOIMI] SISBIUI] O} UOALL) T
X ‘K39100s Aq Py AjIqeure)sns
Jo suondeood pue suonenyea spdimu oY) SuUNOI[FoI pue ‘SISEq [BO1IOI0AY) JBYM UO ‘SOLIOW SJ09[as oym SUIPIOOp J0J sassadoxd ougo(q °|
‘bunjew uojsiosp ym paxuil 8q o} yaieasa. ioj sayseoddde pue sassasoid map ")
X ‘syurod puo PAIISOP SAIYDE [[IM JeY) $91301ens Juoweur AJiuopl 0} sayoeoidde uonjeziwmido orweuAp
Pim Suofe ‘sgospen ure[dxo jey) [OY Sk yons s[oo} pue syearyy Ayiqeurelsns ajedionue jey) spoyiow 3urisesaioy osn pue dojoadq |
‘Sjopow pajuslio-suofjesjjdde se yans ‘spoasu ,Sid)ew UOIS|IOp JodlUl O} S|00) Paseq-aoudlds g
X *SO[BOS JUAIMIP J& AJI[IqRUIR)SNS JNOQR UIBI[ oM Jeym Uo ‘suonorpsun( ssotoe A[[eroadss ‘snsuasuoo Surgoeal 10J SPOYIoW YoIeasay ‘§
X ‘[euoneu
‘w0131 ‘91BIs “AI10 "9 ‘yIUN 9OUBUIOA0S 0} ddedspue] 0 WIISASOd WO ‘O[89 JO 1XIU0D A ur sjoedun aunseawr 0} suedwr dojoasdq “¢
X ‘SWIQISAS OTWERUAP Ul SOSUBYO UOIIOUN] PUE 9INJONI)S WIISASOD
oInseow 0) sAem OUIIINQ(] "SOLAW AJI[IqeUIe)SnS JO UOTRpUNO a)— [8I130]0100S ‘[eo130[o1q — sdIysuone[aI [euonouny ayeN ‘7
X ‘uoYe) 3, UJE suonde J1 suaddey jeym puejsiapun 0} pue ‘SIOedIpur SUIPBI St JAIIS
ued Jeym Suturualep ‘Ajfiqeure)sns piemo) sso1301d SuIssasse J0f SPIOYSaIY) pue ‘UONBLIBA JO S[OAJ[ 9[qeidodoe ‘ejep aurjoseq auygo ‘[
g g g 'SpoauU ,SJa)ell UOISIDaP SSalppe 0} Y2ieasal MaN 'Y
(0]
m (0] m (0] m (0] m (0]
selgelgel|ge
#a8leslssl=8 "JUSWUOIIAUS pue AWOoUO09s S|geule)sns e apn|oul
S m 15 m .mm 7 m saoljod [esjuad SN pue ‘saofjoeld s|geuleisns Jnoge saibe sisiuoleAIasuod pue siabeue|y 's}saio0) a|geulelsns poddns
& m = 2 diysiepes| pue Aojjod |euoljeu Juswabeuew Jo |opow e ale sjsalo) SN AJI[Iqeure}sng — 7 UoISIA ainjng ajqeuley
w 4] 1S

'sosu0dsa1 9y} UO UOT)OR JANIRIOGR[[09 Sure) 0} 9)e[dI A9} S& Suonsagsns Jo s19)snpo Jofew

Amuopt 03 1013930 SJI0M SISNBW UOISIOAP PUE SISTIUIINS 9k 03 ST do)s 1xou papaau e ‘sjyuedronted doyssrom oy £q paisad3ns sy "sa110393e0 Areur[dIosip s
OS[& pUe ‘JUOS[d YOEd JOJ UOISIA 91} SOQLIOSOP J[qE) AU, ‘SIOeW UOISIOap Aq pado[oAdp a1njny S[qeurelie oy JO SJUSUWID[O UASS JY) JO JIOMIWETJ dY) UTYIIM

— S2IJIAIID YOV2.INO PUD UOYDITUNUIUIOD PUD DIPIJMouy Sujsixa Jo sasayuds ‘sayoposddp mau ‘Sjoo] pasnq-2duaids ‘SaSApUD pup JUIUISSISSD YIUDISaL MU

— asuodsar yo ad4y £q pazr1039yed 018 A, "dOYSY.L04( SPIIN , SAZYDIN UOISId(] 0] SasU0dSay 20u210§ ) WO SISUOSIT 9OUIOS ()/, ] Y} 9I8 SMO[[0F JBYA

sasuodsay] 29UadS T Qe L




11 93eq 110doy] dOySI0A\ SPOON SIOBIA UOISIO9(] 01 Sosuodsay 9ouarog

X "SIOIJOP UONBULIOFUT AJIUIPT OJTAIIS WRISAS0I9 U JOJ JONTBW JUISIOWD UB SE S)USTIOSE JOJ 9INJONKS JOXIBW JU) PUBISIOPU() "9
X *1103JQ JO SONIISUIUT JUIJIP 1B SSOUIATIOIQ SUIEXD PUB ‘S[BOS JUSIIP 1591 01 saydeordde [OY 95 ST
X ‘spue] A[ddns 191eMm O1[qnd U0 UONBIIOAT PAIOINSAI “5°9 ‘SJFOIPRI IITAIIS W)SAS009 FuIAFriuenb JOJ SOINOW PUB SPOYIOW SUYIY ‘H1
X ‘SWR)SAS Fununodoe uoqred 91qIpaId oddns 03 2ouo10s o) dofoadg "¢
“S1I 918391358 WO YSLI PAOURYUL YSISUNSI ‘SPJOIPLI PUR ‘S}JOUIq ‘SIS0 Ajnpuenb {Spue[p[im 0} ueqin
28 JX9JU00 9sn pue[ pue "030 ‘uonn[[od ‘9seasIp ‘s309sul JYSNOIp Sk Yons SUONorIOIUI J0JO) SUIPN[OUl NSLI Je $S910J JO sajnquuie AJnuapy ‘7|
"SOLIBUQOS AZUBYD UIYIIM QATIO)JO 9q JYSIW JBY) SUOIOR JuotdSeuLl
28 oandepe pue 3109130 JO sureyo SUIKJIUOPI ‘SWA)SAS [BI150]009 JO SIOALIP SB SJUIAD JUIAIIXD JO SuIpueISIopun 1939q & do[oadq ‘11
'SSO1)S JO O[eds 03 asuodsar Jo o[eos Juryojew ‘safeos [eneds Fuikrea
28 1e 9jeridoadde st uonuLAIOIUT YOIYM 9p1oap 03 suondo juowageuew o[qissod Suowe Fursooyd 10J soyoeordde paseq-ySLI YoIeasay "0
X 'sonss1 0o1sn[ [BI00S Paje[dI puk SOIWRUAD
uone[ndod Jo 3nsa1 e se SULLMo50 safuryd asn pue[ SUIPNOUL ASN 92INOSAI PUL I[N S UO DUIN[JUI S, UONJBZI[BQO[3 PULISIOPU() 6
"SJUOWISSASSE Ul suolsudwip [eiodwd) pue [enedsoasd sso1oe AJ[Iqe[eds MO[[e Jey} S[00}
28 pue sonbruyoo; uone3ai33e oouequo pue dOJoASP (SO[BOS JUSWSSISSE JUIIIIIIP JB PAYORAI SUOISN[OUOD JO AN[IqRINSUSUITIOD QUIULIND( '
X “AIIqeureisns Jo siojeorpur ogroads-adesspue] AJnuapy -/
‘uonisodwod odeospue| pairsap Surproop
X I0J A1S5000U $9550001d TROnI[Od pUE [BI0O0S SUIULINA(T ddeospue] o ul doeds Suryes [eIINO PUB SSO[ [QISISAILII JOJ dOURID[O)
oriqnd se s3ury yons ajetodioour 03 safdrourid (801301009 puokeq Suruapeoiq ‘sojdrourid udisop adeospue] sjensuowop pue dojoadq 9
X 'SOSN pue[ POXIW YJIm sadeospue] Ul SUSUIdSED JO Surpue)siopun 19339q & dojoadq °§
“SUOTIBATIOW
X JIWOU099 SuIpnjour ‘A}[Iqeure)sns yoeal 0} SOAUOUI Jo dZuel [[nJ 03 oreduwios pue — uaIpIyo JoJ doe[d & ‘Koe3o| ‘Aoeard
‘uo11LRI02I 30 ‘JudwdSeurw pue saseydnd 931S JOJ UONBATIOU ‘SANTeA ‘SOPNIIIE — S)UIUWASED JO SUOISUSWIP Uewny 3y} d10[dxq 4
doooe jou [ pue [[1m o[doad jeym suruolop 03 dor[djosIewt UIyim saonoeld juourageue YoIeasay ‘saonoeld juowoseuew
28 JO SuOnORIANUI [BIO0S PuUE [BOI30[009 UO Jskq uoneuLIojur puedxs pue sayoeordde juowoFeueu pajeI3ojur JOJ SIOUIIIS 9JeISNU] ¢
‘sadeospue] 15910} poSeuBW UIY}IM SIUOZ UOTJBAIISUOD JO UOTIBIO[[B SUIpnjoul ‘Suruoz
28 pue Sunyruiod osn pue| pue saonjoeld uruue[d 0jur SUOIIBRISPISUOD pue S9o1oeId JUSWOFBUBI WAISAS0I9 918I0dI00UT 0] MOY [YOIBISIY ‘T
'sdnois 19sn 03 pajogie) s300[01d UOENSUOWIP POUSISOP-[[oM JOPISUOD JUIIPRIS SIIIAIIS
28 wWo)SAs009 ue Suofe sagejueApe aaneredwod JUIMOYS ‘SWISAS009 PUE SUBWINY U0 PIseq papraoad 9q 1saq Ued jeym SUILINO [
N 8 8 8 'SpoauU ,SJa)ell UOISIDaP SSalppe 0} Ydieasal MaN 'Y
2ol o]l 20| 2o
3 e @ el ac ) g ‘BujoB-uo si uoije.iojsal
m m m m z m m m Jsaioj pue ‘pajosjoid pue paddew ussq arey sjsalo) Juepoduwi Ajjealbojoos pue paisbuepuy -sesealoul buiuueld asn
g m x| x 5T puej jons|-paysiojem ‘sadeospue| anljdepe asn-fjinw ‘sSnoausbola}ay 19)Soy Saloljod S}Se.10) UBqIn pue ‘S9dINISS Wo)SAS029
L S = £ Quawabeuew jsaloy jo Bujpuejsiapun ofjgnd Ul Synsai uoieonps :S3Se104 BUDIOAA AYI[ESH — JT UOISIA @injn4 sjqeureny




71 98eq 110doy] dOySI0A\ SPOON SIOBIA UOISIO9(] 01 Sosuodsay 9ouarog

sogueyo AJuop! pue ‘saonoeid Sutuoz pue SUIP[INGIWOY SANBUId)[E S€ YONS SI0}0BJ JO SI09J9 1SAI0J ) JOPISUO)) “JudoFeuewd

28 o[qeurejsns oonoeId J0 soouonbosuoo wid) Suo[ JOPISUOD 0} SIS UOISIOAP [BI0] JOJ — JOAII} SOB[ IO — SOAIIUIIUI FUNSIXI 9ZA[RUY 7|
'SOUO OIWOU0ID
X isnl Jou ‘s)1Jouaq pue S3s0o Jo dFULI [[N) O} SSISSE 0} S[00) UOIJBAIISUOD }S910) JOUIO PUB SJUSASEI JO SISA[BUE J1JOUSG-}SOD JONPUO)) ‘[ |
"Son[eA UOISIOIP
28 [800] 03 JeuLIo} pue ‘sdnoi3 1osn 03 SMOT} SUNUAWNIOP JUIWTeUBW [9A[-0dBISPUR] JO JXAJUOD A} UI SIJTAIIS JO UONBN[BA QUIULINN (]
‘Aunuod juswageuew odeospue] j1oddns
28 0) ‘saLrepunoq [eonrjod uey) Ioyper spaysiojem se yons syrun adeospue] uo paseq sjuowssasse [euol3ar ueqinrod/ueqin dojpadqg ‘6
‘soLrepunoq [eonijod jou ‘sanssi punote
X 20UQ10s SUNSIXO 9JEPI[OSUOD PUE ‘DUB[P[IM 0} UBQIN ‘SI[BOS OSIQAID JB SJUSWSSasse uonisodwos pue ssaooid jiun [80130[099 Jonpuo) °g
X ‘K110A0d JO 91040 1) SUIBIq PUL SIJTAIIS WIISAS0ID PUE $1SAIOJ FurUrRISNS UdIMIQ SAIYSUOTIBAI PUR SIFEUI] YoIBdsay L
'S9[eOS [NJSUTUBOU JB SIOIAIOS
28 WAISAS099 JO Sa1I0IRIS JurlIodWl QULOp 0} Pue sanjea Jo 30adse Jeneds moys 03 IO Jo 10m0d 1) aSn {SIOTAIIS WAISAS009 dejy "9
UYM PUB ‘JRYM SOPIOP
28 oM 93UBYd PInod sassa001d uorstoap Surdueyo 1oy suondo pue d3ueyod asn pue| J09JJe S9s$9001d UOISIOOP JUILIND MOY dZA[eUY G
X Juowdo[oAdp 10J pue] [[9S 03 AJ[Iqe JI9Y) O} [BONLIO SI )1
osneoaq ooeds uodo anjea s19dojoAP ‘A\S O} UI “3°0 ‘SoInqLiie pue| JO3ILW-UOU PUR JONIBW U09MIdq SAIYSUOIIB[OI dN[BA ) [OIBISY ‘§
‘S9SN pue[ JOYI0 0} UOISIIAUOD }S9I0J Funuarald
28 Ul — [e100S ‘[e0130[01q ‘TeoIsAyd — soFueyo asn pue[ JO S}094J0 Y} PUE SISAI0J SUIOM S[QRIA A[[BITIOU0D JO 9[0I Y} djen[eAy ¢
‘Sururepne
28 A[ren)oe o1e SWAISAS UOTBOYIIIND JRYM QUIULIOOP PUB ‘SOA109(qo pue s[eo3 Aji[Iqeureisns uo saonoeld juowoSeueur Jo S100pJ0 djen[eay ‘g
‘SAouIOyE pue S3IN0d
28 Surieonpa ur 90UAIOS J0J 901 oY) SULIO[dXd ‘)09 [RIUSUIUOIAUD FUNEN[BAD PUE SUIQLIOSIP 10] VAN 0} soAneurd)fe Aorjod azAjeuy |
_ o3l d|Ses|Bed
csoclEocc|lloc|® Cc
$53|268|268]582 ‘uonew.rojul Buisixs jo sasfjeue pue JuswISsassy g
381338l 38|288
o |uw  |o [l <] o
"PUE[P[IM 0} UBQIN WO ‘SIUSWUOIIAUD AJ[enb pue saousrodxd uoreardar Ajjenb uoomiaq sdigsuonear oy
X pue ‘sjoedull [BJUOIUOIAUS WSLINO} PUEB UONBIIIOT QIO[dXH "SIY}) UO JIOM SWOS SeY ZoARYD) 919qa(] SIO[9oUM-{ pUB SI[IqOWMOUS "9
‘SpuQJ) UOIJBIODI JUDISHIP JO SUOISUSWIP [BIM[NO PUB [BIO0S Y} Je FU0Oo] ‘suonoofoid pue spus) WSLINO) PUB UOIIBIIOAT YOIBISAY ‘[T
‘98po[mouy] [euOnIpRY
X ‘30 ‘Surmouy] Jo sAem JUSIHIP 9ZTUS00T SWAISAS 1B} PUL ‘popN[OUl Ik SIdPIoYdels sydnnu Jo saansadsiod amsud fuoneoynido
an[ea 30q 0s ‘AjunuIwod A13s9I0J 9} Pue [BIOUAS Ul A19100S 0} 9[qe)doooe A[[BI00S PUB dANIOILJS B JRY} SWISAS [OIBISY ()T
X ‘SJJO9pE} J1JOUG-1S00 FurzATeue ‘3unias [e03 pue saNbIUd9) UOTILIOISAI YOIBISTY ‘6]
‘Jy3noyioye ue se sadeospue| pue
28 $35010J ssaappe sue[d uoneirodsuen jey) JoB} oY) pue ‘S)SAI0f U0 ‘SuIdIsAs uoneyodsuen A[[eoyroads ‘omionnsenur Jo sjoedwr oy, S
-odeospue] o) sS019€ SUOIINQLIIUOD [BIUSWUOIAUS IO}
X QOUBYUD 0) SONISUIUI JUSWIOFBUBWL POLIBA 9)B00][[B 0} MOV dJ0[dxH 3doouoo osn o[dinu oy 03 SJUSWA[H 21N, d[qeureny [erodwo)
pue [eneds ppe jey) soyoroidde 1591 0} sisA[eur OLIRUSOS pue ‘s[opowt ‘s3oaload Jursn ‘Goueurioyiod adeospuel Jo uonezrundo yoIeasay /|




€1 93eq 110doy] dOySI0A\ SPOON SIOBIA UOISIO9(] 01 Sosuodsay 9ouarog

*SOUWIAYOS JUSUIdRURW PUB SOLIEPUNOQ SSOIOE JNd 03 sayoeoidde pue sa130[0UYd9]} UONBIOGR[[0D dUGY

€

‘(JALT) yoIeasal [ed1301099 wd) Suo] JoJ pado[oadp sey JSN 250U} Se yons ‘KISAI[Op Bjep I0J swsIueyodw pue sprepuels dojoasq

4

X

‘so[one [ewanol pue Apnjs J0y 9[qeins sjrun [eOIS0[099 St SJUSWUOIIAUS UeqIn pue ‘Surzrueqin ‘uonjezijadred opnoug

1

Social
Science

Response

Economic

Science
Response

Biological

Science
Response

Integrated
Science
Response

‘bunjew uojsioap yym paxuil 8q o} yaieasau 1oj sayseoldde pue sassasoid maN ‘g

‘JUSWAJOAUL [800] SuneIodIooul ‘SSasse 0] Jeym SUIULIAIOP 0} $9ss9001d uo1s1oop dojaasg

q!

x| X

"19s Aorjod uaAIS ® 03 3oeaI [[im 9[doad moy Sunorpaid ‘1o1Aeyaq uewny Jo sEpow dojoAdq

1

'$)$210J 9[qeureisns Surdeunt pue JuIqLIdSAp 10} sanbruyoey dojoasq

01

*0A1IE39U ST 90UBQINISIP SWNSSE SABM[E },UOP $91303ens asuodsax
pue ‘uonesnIw ‘uonuaAdId 9ourqINSIp 219yM ‘Fuideospue] JO S[OpOW MAU UT SPOOS ULID}-SUO[ PUE 1I0YS SUIJIP pUB 9ZIUF0IY

*98po[mouy JouMOopue|
[Bo0] opnjout ‘oyI] 30o] 03 Su103 o1e plIom oy ul sade[d JeyM MOYS [[IM Jey) suonezi[ensiA 1ndwod pue sask[eue orLeudds dofoadq

"pIeANORq I} 91| — 03 9Je[a1 ued 91doad jey) suonorpaid onsifiqeqoad 108 ued
NOA 9I19UM 0} S[OPOUI JUIIND S[BISUMO(] "AN[IBLIBA JO dFURI € JOAO JUSWSSISSE JSLI J8 SUI00] ‘sjopowt AJ1[iqeqold ojewur[o o[eos-our

"9}1SqoM dY} UO SWIPLIOT[e V]
pue DY Sk yons ‘SuoI}o9)ap I0j SWipLIog[e 301os-uado osn 03 wlsAs & dn 3os ‘Aiqereduwios 10011p d10w 303 pue A1jenb saroidwr o,

‘S[eAIdIUI Q) sso1oe Ajjiqeredwos pue
Koudystsuod ururejurewt Surpnjoul ‘sjo00301d SurAIea yim pajod[[oo Ajenb Suikrea Jo ejep Suruiquiod A[[nyssaoons 1oy sanbruyooy
a 93ueYD 9Sn PuB| PUB JOAOD PUE] JO UOIO9IOP , dnewioine,, pazLoindwos 10} s[000jo1d pue SpoyIoul 9AT)0JJ9-)S00 [OIBISOY

"U0qIed QIPIIM ‘I9jem ‘93uel sk yons ‘sanqriye adeospue] 910 JoJ spiepuels uoneoynidd dojoasq

‘BIBP 9[qR[IBAR AJIpEaI SUISN UONBOYNIID 9[BIS-PeoIq J0J swpLiod[e pazipiepue)s dojoadq

“BJep 901n0sa1 ueqniiod,/ueqin
JIoy suonorpstm( [eoo] ssotoe jdope ued sjuoWUIdA0S [€00] Je) saje[dud) pue s[020301d UO1)OI[[00 BIEp AINqLUSIp pue dojaas

X

-o[dwexa ue SI AJISIDATUN 9181S UOISUIYSBA\ WO Wo)sAS Surues uonenuis [ 13
UOJSUIYSBAA 91} ‘WY 0) J[qepULISIOPUN PUB JUBAS[OI ULIOJ B UI BJEP SSO00B A[ISBY UBD SIOSh 0S SWIISAS BIep A[pusLy-1osn dojoadq

Social

Science
Response

Economic

Science
Response

Biological

Science
Response

Integrated

Science
Response

‘sfopow pajusLio-suonesijdde se yans ‘spasu ,Sio)ell UOISIdBpP }odll 0) S[00) PASEq-22udIds ")

"SOATJUQOUI PUE SIOALIP 91} QUIULIDIOP 0} SJUSWUOIIAUS FUIZIUBGIN PUB UBQIN JO SOIWRUAD [BI00S 9} 9ZA[BUY ‘G|

‘soonoead JuowoSeurw )soq Sunyejropun ur s1oumo A11odord a5e3uo 03 *039 ‘spuade uoisualxo ‘sdo-09 10y [enusjod o o10[dXH 1

X | X| X

“10U)0 oed uodn pring seoInos Surpuny 2Insud Ued Jey)

SWSTUBYOIW MU AJIJUOPI PUB ‘S[EOT [BUOISI dAJIYOE 0} SteI301d OATIUSIUI SSOIOB UOIIBIOGR[[0 PUB AOUIISISUOD JO O[O ) YOIBISY €[

'$15910J 9[qeure)sns 9jowod 0} S2INJONLS [BUOHMINISUI PUB [BUONJBZIULBSIO Ul POPIdU




1 a8ed 110day doyssIop) SPAdN SINEIAl UOISIOd( 03 SASU0odsay] 9ousrg

X ‘syonpoud 129301q 10 sTern proy Jurpn(odid swdisAs Arjiqeureisns Jo suonedrdur 30uros pue Ao1jod yoIeasay g
‘SUONIPUOD [BIM[NO PUE ‘SIOLLIEQ JONJBW JUIUSIAUT AWOUO0Sd P[oyasnoy Surpnjout
X ‘SO[BOS JUOIQMIP T8 SJUSWIISIAUL UJIM PIJRIDOSSE S}IJOUq [B100S A} Pue SJIIN 0] Sureyd A}pouriod [eurioj pue [BULIOUT YoIedsdy
‘Sunyew uoISIoap
X pue Suruue[d jeuor3ai ur uonerodoos sjowold pue uoneIUSWSEL PIOAR 0} PAPISU S[00) PUB ‘UONJBWIOJUI ‘SISkq 90UaI0s oy dojoadq '€
X *SaTIIou099 3urstxd Junoeduwr A[PA1ESOU PIOA. 0} S, J LN JO SOLIOJUIAUI [EOISO[0Iq PUR [BIN[ND JONPUO)) T
X ‘puey 9jeArId J0J SOATJUSOUI XE) JO SUOIBIIdWI OO0 PUE [B100S AU} ApMIS |
© © ° 'SpoauU ,SJa)ell UOISIDaP SSalppe 0} Ydieasal MaN 'Y
w (0] m (0] m (0] m (0]
c — — —
Selac|BE|aE "SaIUNWILWOD
M S|E€E2| 82|22 jedni ul surews. uieyd anjea ayj Jo a2aid e pue ‘sjjiw S 0] JuswiisaAul [ejided sjoeije ajewijo SSauIsng ay | ‘S8INIeS
S ¢ | S m% S SwajsAs09s uoj pied ale sioumopuel ‘sjsaioy BuplIom urejuiew o3 saauaaul sapinoid Aojjod xe ‘spesu S 8saAlp Buinies
@ m = m ajiym Ajjeqojb uafejd annnadwos e si Aipsnpui sjonpoud jsaioj S 8y | ‘SSeusAnRRadwio) — [T uswis|g ainyn4 ajqeuren}y
-93ueyo Jnoqe uoneuLIOjul JUIPN[OUL PUR ‘SOLIIOW pue
X sa3ewl 9[qepULRISIOPUN OJUI UOTJBULIOJUI O IIUSIDS SUIIIOAUOD A SIOUMOPUE] 0 SAI39JeNS PUR S)JOU(q ASIOUS U013 9jedrunuwio) g
X ‘op 03 Jeym mouy d[doad os ‘o3pajmour| pue Surpueisiopun [ejuotepury SulA[ddns 03 ejep SulA[ddns woy snooy SAON
*039 ‘UONBAINAI ‘A1)S010J0I3. ‘N St yons
X sjonpod poom-uou FunodIew SUIPN[OUI ‘SAJTAIIS WAISAS009 Jnoqe o1jqnd o) M FunesTunwwod I0J SpoyIou dANIY dojordq ¢
X "PUB[P[IM 0} UBQIN ‘SOWIO0INO0 0} SPEd] JOIABYDQ MOy JUIMOYS ‘SUOISUSWIP UewIny dY3 03 Nul] Jey} s309foid uonensuowop uisog ¢
30831 9[doad moy J0JTUOIA so[eos-o[dnnu j& 93ueyd 9JBWID JO S}09JJ9 JIWOUO0ID PUR [BIOOS JO SUONRIUISIIARI 9[qIPaIo SB [ons
X Mmowy am jeym Sutk[dde ‘S[enpIAIpuUl pue SORIUNWIIOD 0} JUBAJ[AI ST ey} SIsA[eue Ao1[0d 51OU099 pue ‘UOHEBINPI YOBAJNO JONPUO)) [
'SpoauU ,Sia)ew UOISII9p SSaippe 0} SaI}IAIJo. [eUOIRINPS PUE ‘Ydediino ‘Uuojedunuiuio) o
X "SI J& $)S910J UO dABY APBII[E M S[ELIDJRW (OBAJNO PUL UOHJBONDS Y} AZISIPUAS
X *A30710un03]1 TONIT[0o Biep mau A[dde 0} papadu aIjonnSeJUI SUIILIDIAP PUL ‘Blep SUNSIXD JZISAPUAS ¢
X *AJTUNWWIod SUIYeW UOISIOAP Y} 03 Jokq 93pLIq 0} JI0OMIWE]
1IJOUSQ-1S0D B UIIM “SI09HJ0 d[eos adeospue] pue osn pue| SULIOPISUOD ‘sa01joeId 99IAIOS WAISAS0I UO YOILasal SunNSIXd 9ZISOUAS 7
X "Jew1of paseq-dew e Ul 9q J0U ABW JBY) S)JOU( [BIO0S puk [€d130[0YoASd pUB ‘JUOTA[OAUT AJTUNWILIOD ‘[peay drqnd se yons
SIoA®] UOISUSWIP UBWINY OPN[OUL ‘SJUSWISSISSE [JAS]-I}[NU UO JeJ SN} PIUILS] Ud9q SBY JeyM JUIULIONIP O} JUSWSSISSE-BIOW € JONPU0) |
‘abpajmouy pue ejep buisixa Jo sasoyjuAs '3
X ‘suonsanb Iosn 1omsue 03 918dS SUISUss 0w/ uonn[osal djeridordde pue ‘snooj FULIOIIUOW ‘SPAdU UOT)BULIOJUT
Surugop ur s1opjoyayels Alrednnuw Surajoaur y10dox pue 91830133k 03 BIRp FUNOI[AS 10J $sa001d uoisoop dn-wonoq e dofoasg °g
X ‘s;ndjno [opowr pue eiep SULIOIUOW PISBQ-PUNOIT 0] SIIMSBIW JUSWOTBUBW 9IINOSIT JOUUOD

pue ‘9[eos A1unod o 23e)s ay) Je eyep Yim ddoad aAfoaur 03 In0 Suryoeal ‘sunpLIOS[e YINI punois 0} SUOIIBIOGR[[00 MU 10JSO]




G 93eq 110doy] dOySI0A\ SPOON SIOBIA UOISIO9(] 01 Sosuodsay 9ouarog

X “SUOTSIOOP JJO-9pen 1e}I[Ioey 01 S[00} 1oddns UOISIOIp PUE ‘SIOTAIDS WISAS0ID [k Fumypea Jof sanbruyosy dojoasg - 1¢
‘SIU} MO[[€ P[NOM JBU}) USISOP SJUBUIIAOS U} PUB SUOTOIPSLIN [BUOBU SSOIOE IOoM SUD[UIYIRI ‘OPEI) [EUOHBUIdIUI J[qBUreISnS

X ojowoid jer soAnuedUI dpen pue uononpoid paseq A[[euoneurojur oy [enuajod pue Jo S[nI uo sisA[eue Ao1jod pue yoIeasar jonpuo)) ‘0§
Jyonpoad 10 ‘ssaooad ‘a8pojmouy,,

X J[genyeA A[[eroIouruod Sunead S)SIIUIOS AJISIOATUN 0] SAJB[AI I Sk A[[e10adss ‘So[nt me[ Judjed JUoLINd JO SI00JJQ UO [OIBasal JoNpuo)) "67

X *s9s11d 101U oedS-TTewWS JOI0 pue s[rur d[qetod 10y sonmuniroddo a1o1dxy ‘g7
*3SN [BO0] QAISUDIUT JO SUONIPUOD JIPUN PIUTBJUTEW

X st K1oeded oanonpod moy a10[dx9 "9 ‘$31$910J [RUONOUNITNW JOJ JUSWATLULW JSI0J  MIIS-UL,, UO [0IBasal dAaneredwos jonpuo) */7

X ‘3ununoooe uoqies ur unedronred Ul pOAJOAUL JSLI "SA S}JOUIQ OTWOUOIY SAUI[INO JBY) JIOMIWERI PIseq 9oudlIos & dojoad( ‘97

X ‘Kouoronjo Surnmioejnuewt dA01dwr 03 $9559001d YoI8ISY "G

X ‘uoronpod A310U2 “3°9 ‘S1O¥IeW PAZI[BNUIIIP 0} PAZI[enudd wog Ajddns jonpord dA0UW 0} MOY YOILISTY ‘7

X *SOLNSNPUI PAPPL-IN[BA [€00] PUNOIL J[INQ SIANITEW JYOTU dnJeA YIIY 9jowold pue AJHUSPT 0} SWSIUBYIIW SUTILINJ "€7

X ‘SdJIN Pue Ioquur) JOJ dN[BA JATIE[AI PUE ‘AN[BA JOXTew dANEIRdWO) ‘Sa0IAIRS/51oNPoId WISAS00d puB POOM JATIRUII[E [OJBISTY ‘7T
‘asn pue|  JUSIOIY,, JO UONIULIP

X & urpnjown ‘uonedo[[e pue| J0f suondo pue suonesr|dwr oy pue adedspue[ J0 puL] USAIS © JO SISN SATIBUIII[E dN[BA 0) MOY YIIBISIY "7

‘preay [eor3ojorq Suriojruow I0y sj00) do[oAdp pue ‘SuIaISAs009 10§ I0JOEJ € S 9[RS JO SUIpUBISIOpUN 9SLAIOU] ()7
‘s;ndino pue syndur Surpnjour ‘s[opow JOYI0 Pue JUIS/A0IN0S 9Y) JO uoIsIoaxd

oY) SUISSASSE ‘SYJ03S PUB SIXN[J UOQIED U0 dZURYD [BIUIWUOIAUD PUL d0UBQINISIP JO S19939 dreodioour jey sfopowr pue ejep dooadq ‘61

X ‘Tewmndo JO BLINIIO PUB UONIUGIP SUIPN[OUT ‘SORIUNTITIOD [BILI PUB URQIN JO AJISUSP pue dduefeq [ewmndo ouruoloq 'g|

X “2INJONNSEIUI PUEB SONIUNTIIOD JUBISISAT JOISBSIP J0F saur[opins dofoadq "L

X ‘sypSuans 9soy) uodn pling 03 MOY JUIUWLIIAP “YPSULLS € dI8 SPIenajes [RJUOUIUOIAUS S Jey} SUIZIUS00Y 9

X "SUOTOUNJ PUE $9559901d WISAS099 JOf ,po03, pue 9[qeljord 9q PINOS SIITAIIS WAISASOID MOY YIIBISAT YSNOIY) 9JBNSUOWI( ‘G|

X *s30npoid [qepen; uo AP Je} SA103ds JATSEAUI JO pea1ds 9} JIWI] 03 MOV [oIBISTY ]

X ‘9[qepen Areumdo e Jet} 9SOy} SUTWLIAIOP 03 s3onpoid YoIeasay ‘€1
039 ‘so[na

X [EIUOWUOIIAUD 9[qenba ‘Ioge o[qeure)sns Jo sanfea jeiodIooul Jey) SAIPOq [B)USTUIIA0S-BI)X AQ SUIJBW-MEB] PUB ME[ [JIBISIY ‘7]

X “pIed 913000 39 ‘MMM JO AfIqedes szrwurxew 0} spoylow dI0[dxq ‘||

X ‘'s1owA[od paseq-o01q 3-9 ‘syonpoid oATIRUIO)[B PUR 9[qBUIRISNS MU PUB S[OPOW SSAUISN( , UdIS,, Jo31ew pue do[oAd( "0

X “SWIQ)SAS BIEP [BUOIILUIdIUI PUB [EUOTIBU J[IOU0INY 6
“dN[BA UOQIED Y} JO UONEBIND SWI} Y} PUB ‘UONIUN JOTeWT

X oY} 9JBW PNOM JBY]) SI0JJE] Q[0 S JUIWUIIA0S SurumuIldp yoeoidde paseq joxIew & J0J PIPISU S[00) SIsA[eue pue ejep dopadqg g

X ‘Awou093 18qo[3 913 JO Sunyiom ) uo werdord yoreasar saisuedxy -/

X *s]003 Suriojruow ur Surp[ing o[Iym sassa001d [eaordde ourjureans 0} popaou SWSIUBYOIW PUB SOIAJUIIUL [OIBISY 9




91 a3ed 110day doyssIop) SPAdN SINEIAl UOISIOd( 03 SASU0odsay] 9ousrg

‘swo[qoad xo[dwos uowwos uo swed) Areur[drosIpIojur Uryiim I0M S[BNPIATPUL OS SQB[ [O0JBISaI pue AJISISATUN

X 0zZ1ue310 pue ‘ssaursng Ojul SLAPI MoU FULIq 0} Sk 0S SAIYSUIoIUI pue WIOJX? JUIPNIS PadueApe SULI)SOJ Aq SurTUIen) 90UIIJS OURYUY '
X "Sa130[0UT09) JUBAS[OI Mou SuLIoAI[op pue ‘SuiA[dde ‘Gurdo[oAdp uo snooj jey) s191u00 OHOHN/ANSIoATUN/ANSNpUl puny pue aziuesi) °¢
‘suonedrdde aziseydwd pue spaou SurdIowd ssaIppe 03 AN(IqIXa)J pue Ayoedes Surppe
X pUE SIOWOISNO pIemo) S}I01J9 Judwdo[oAdp pue [oIeasal SUNUILIOAT AQ SIdSN PUD 0) YOIBISAI AJISIDATUN NUI JeY) $9ssa001d oaoxdwy -7
X -auop APud0aI 2AeY FOJ PUB VAS(] St ‘Od PUB S VS Ud9M1q S9OI0F UIof “[
‘bunjew uojsioap yym paxuil 8q o} yaieasau 1oj sayseoidde pue sassasoid maN ‘g
X *a8ueyd prder opun juowoSeuew Jo sjoedwr Sunseoaioy 1oj spppowr dojoad ‘9
X '$9552001d ugrsop adeospue] pue eIjensny WO [9POW  OIATI-099,, A} SB YINS S[00) [BINA[eUR d0URYUY G
X *$95$0001d Juowodeuew-0o pue Juruued paseq Ajunwwod ueqin 1oy Suruue[d oLIRUS0S AZI[I()
X ‘Suruuerd uourwos pue yoeoidde Jurjopowr pajerpawr dofoasq ¢
‘POpN[OUI ST 93PI[Mouy , [B90],, dInS Surew ‘Yieay
X Ayunwwoo urpnpour sjoedwl AJTUNWMWOD YA SJUSWILAT) PUE 90UBRqINISIP JO sjoedwl pue[pim 9ie13ojur jey) sjoo) pue ejep dojoasq ‘g
X ‘sjoedull OTWOUOI PUE [BIO0S YPIM JudwdFeuew 0} sasuodsar pue s9ss9001d [8O1S0[009 9)eI393Ul JRY]) S[00) pue S[opowr do[oadg |
s32|Esg|Eag|Esd
552|252|882|582 ‘Sjopow pajuslio-suojjesjjdde se yans ‘spasu ,Sio)ew UOISII9p Jodll 0} S|00) Paseq-aoudids )
X "SIOUMO PUB[ MU JO JX9JUOD O} UI SOIMONNS XE) JULIND 9ZAeuy 9
*$1s919jul towwod Jo o[doad m 93e3uo 0}
X A0 QUIUIONIP 0} PUB [9poul 2A1N1IAWO0D,, [RUONIPRI} WOIJ SIOUSIOLJIP SSISSE 0} S[OPO AIBIOQR[[09 ATBPUNOQ-SURT) MU [OIBISTY °G
‘JX9)U09 [8qO[3 AIepunog-suel ‘[euoneu
X | -ssom e ur sowrjod juswogeuew 182107 o[qeureisns do[aAdp 01 $83001d (1000101 ASTY/ YHS) JUSWISSISSE [BJUSWUOIIAUS J1321RNS B 3S() “§
*$9ss9001d pue
X SOOIAIOS WOISAS00 FUIUIRISNS PUE SAN[BA UBWINY PAIIsap Suipraoid Jo suiio) ul SuSIsop 90uerUIOA0S [eqo[3 Surdiows pue jsed ozAeuy °¢
X "90UBUIOA0S [800] 9p1a0Id 0) MOy 0] SIsA[eue Ao1[0d T
X "SOLIIUNOD 930 0) SIsA[eue oAneIedwos € jonpuod pue SN oy ut  A31adoid,, Jo A10ISTY 913 YoIBasay [
_od .mew Tob|Bad
2e5|lccs|oes|ecs . ’
ss3l25al283]|582 uonew.ojul bunsixa Jo sasAjeue pue JUBLWISSISSY g
X 'soyme)s ur uonedionaed 10J spromouwey  paseq-siysiy,, e dofoasq ¢
X *A118q0]13 $2913081d 1S910J UO SITWOUOII }SI0F JO S)odll JUIULINIOP (QIRYS JONIBW () ISLAIOUT 0} SWSTUBYIIW A9T[0d YoIedsay ‘¢
‘sanrunyioddo
X

JONJeW [RIIUSIOHIP JOJ SUOSEAI Y} QUIULIDIOP Pue ‘uononpod Joquir} [euonBuIdIUI JO sjordiul [eJUSWIUOIIAUD A} YOIBISNY 7€




L1 9eq 110day doyssIop) SPAdN SINEIAl UOISIOd( 03 SASU0odsay] 9ousrg

'$)509 91049 911 9391dwod

28 3urssasse 10J SPOYIOW PUE SJOIPEI) [BIUSWUOIIAUD JO uonjenyeA & do[aaap 03 eiep ojenbope Sursn suonejue[d pue s3sa10J [OPOIN ' I
‘Sjopow pajusiio-suojjesjjdde se yans ‘spasu ,Sio)ew UOISIIOP Jodll 0} S|00) PaSeq-a2udids )
X *S[ENPISAI 35910§ 10} SPoYoW Jul[puey UOTIO[[0d A} SB yons ‘S[onjoiq o3 paje[al santunioddo poppe-onjea ssossy ¢
X Juawdojoasp
S[oNJOIq JO SJJO 9peI [BOIS0[0J PUE [BIO0S OIOUO0ID UIAIS SOATIUIIUI JUSWUIIA0S J0J suonido aredwod 03 sisA[eue Aorjod jonpuo) ‘g
o) QuIes oy
X 18 POAJOS 9q Ued SW[qoId [BIUSUIUOIIAUD JOYIO JBUM SSISSY SO IUNWILIOD [BINI Ul UONRIAJ[[e A119A0d se yons 9jqejdesoe uoroenxo
oyew Jey) SUONIPUOd [BO130[099 puUE [BI100S 9y} Jurpnjoul ‘sjony wnajonad 0} SoAlJBUIdI[E J[qRIA Sk S[onjolq JoJ [enudjod oy ojenjeasq "]
‘uonew.oyuj buisixe Jo sasAjeue pue Juswissassy ‘g
X ‘s101ABY9q pue suoridaorad Jo suoneorduwr pue s90In0s A310U9 JAIIRUIO) B PIBEMO) SIOIABYSqQ pue suoridooiad [81o100s [oIeasay 9
‘uonONpoIUl pue Judwdo[oadp
X [enIur JO S350 39s1J0 03 s3onpold AS1oua paseq [10 uou 03 sjonpoid [10 WO sAIpISqns owos Juryrys JoJ renuajod oy a1o[dxyg °g
X "so[eos Sulkiea je A[ddns [ongoiq Jo AI[IqeI[a1 ISBO0I0) PUR ‘UOLRZI[NN Pue JUoWdo[oAdp [oNnjoIq J0f Spoyjowl paAoIdwI YoIeasay ‘§
X "SUOIJENIIS JUSIOHIP UL 9SN 03 SUO 19339 9} dUIULIDIAP 0} sdAneuId[e do1o A310uo YoIedsay ¢
X ‘[ong 10§ urugI Sursn Jo sjoedwll [BI00S PUB [BIUSWIUOIIAUD ‘Tenua)od JO3IeW ‘SOIOU0ID ‘s$9001d UOISIOAUOD [OIBISAY T
X *009010]A] Ul sorejjoaojoyd ‘39
‘S[OAQ] [BUOISAI PUB ‘AJTUNWIUIOD “P[OYISNOY Y} JB SIS JUIIJIP J0J AS10U9 JO spury juaiegrp Suronpoid 1of suondo 1s9) pue atofdxq |
o g g 8 'SpoauU ,SJa)ell UOISIDaP SSalppe 0} Ydieasal MaN 'Y
e o .m N .m N .m N
o @ 7} S 0 173
38l2sl2s m s ‘Buibiowa aue sasn Jonpoid }s8.10j MeN
3 m 15 m .mm I m "SUOIjBJJUBOUO0D Seb asnoy usaub sazijige)s asn [an) [ISSoj Jo uononpau buiebie) Aojjod sn ‘Aousioiyns-yes Abisus si8)soj
& m S 2 SN Se palindoo sey s|enjolq paseq-jsaiof o} Yiys jueoyiubls :Sjonpoidolg pue sjenjoig — AJ UOISIA ainjn4 sjqeureny
L o £
X “Jouuew
Arown e ur syonpoid yoIeasar 10A1[op 03 seyoeoidde uoneoridde aousros pue o3pajmous| SUnsIXd U0 SISAYYUAS pdop-ur ue jonpuo)) °|
‘abpajmouy pue ejep buisixa Jo sasoyjuAs '3
X *(WLI9) UOISIA JO UOTIIUAP 0} SIB[) SIOP[OYINeIS JO 13S o) Ul 8
X '$9s50001d K103edIonred opnjour 03 1 uspeorg °/
X 's)I0g9 ssouaAnnadwos [euoneusuen ul sdnois Suniom QYNNI 23eSug 9
X *SUOISIOP OJUI SUIpueISIdpUN [eInind [ed0] Ypdap-ur ojerodiodu] g




8 9eq 110day doyssIop) SPAdN SINEIAl UOISIOd( 03 SASU0odsay] 9ousrg

X *a8e ‘sse[o ‘1opuod AQq ‘A[[eoruyo ‘AJermno - sonpea orqnd 9sIoAIp djerodioour jey suonsanb yim yoreasar Kiojedronaed oziseydwy ¢
X “BILUIOPEOR JO JUSWIDA[OAUL O} J[BUD 10330q 03 SI[0A0 Surpuny IOFUO[ 10J PaoU oY) 9ZIuF0ody T

X ‘uonBIuASIdal JO JU)XI puB $SA00E JO $93139p uo soyoroidde snorrea Jo uonesrjdur
oy puejszopun 9jedronted 03 aaey ojdoad own oy 300dsar jerp sor30[0uyd9] pue $9s59901d JuoWdA[OAUI O1[qnd JudtoyJe udIsoq |
‘bunjew uojsioap yym pa)ull aq o} yaieasal 1oj sayoeoidde pue sassasoid maN g

X ‘SUIpuBISIOPUN MAU SIY} UO JOB 0) W} SuISe3uo pue JIom SW)SAS009
moy pueiszopun ddoad Surdjoy ‘s90In0saI [BINJBU YIIM S9)IURGIN J09UU0D 0) s3unjes [ernjeu ueqin dojoasp jey sweidoid 9jear) °¢

X ‘AjIiqeureisns
10)S0J 03 suorymnsur Jurured] pue syeuorssajoid 901nosax unoA ur Ajroeded pring 03 eNOLLIND 939[[00 [opowt 3593 pue dojoasq 7

X -aAnoadsiod orqnd pue sojdiourid ofnuoIds UO Paseq JUSWAFLI U 9JBAIO PUB SIVTOA JUIIIYIP 0} UISI[ 0} MOY] UIBI ‘SANSSI
UOTJBAIOSUOD PUE 9SN 90In0SaI U0 euate orqnd oy ur utouo on3o[eIp a3 Jo asuas 101399 & dO[oAIP 0 SISA[eUR JUIUOD JONPUO)) |
‘Sjopow pajusiio-suojjesjjdde se yans ‘spasu ,Sio)ew UOISII9p Jodll 0} S|00) PaSeq-a2udids )

X *SOFBSSOUI 1S910J JOAT[IP Ued oym suordwreyd AJnuop] ‘Surpue)s pue A}[IqIpaId Ino
oroxduwn pue YsI[qe)se ued AJIuntuwiod [euoIssajoId 90In0sal [eInjeu oY) Moy pue suonoeiojul orjqnd ur ANIqrpao Jo o1 oy a1o[dxyg ‘g
X "SUOTIOR 0 193 A2 OM SUOTOBAI A} JOTPAId 0} UIBI[ 0} SHUSWISSISSE YFnoay) paures Surpueisopun oyl 3s() |
‘uonjew.ioyu Bunsixs Jo sesAjeue pue JusWISsassy 'g
X "suorenjo3ou 99ead [eUOIIRWINIUI WO SUTUIRd] ‘SouI] SUIPIAIP sonJed SUNDIFUOS SSOIJL ISNI) P[ING 0} MOV [oIBISTY G

X ‘SpuewIdp uoneonpa sunaduiod Jo 99.f 91 Ul B[NOLLIND AJI[IqBUIRISNS/UOIIBAIISUOD JO uondope
oy} uIe)SNS 0) MOV PUB JUIUNSIAUL UO WINJII }$9JBaI3 91} JouIeS S)I0J0 UONEINPa UOTIBAIISUOD YoIym Iof dnoid aSe oy) yoIeasay ‘¢

X "SOLIBA 31 MOy pue mouy 9[doad jeym Jo aurjeseq a3 Je Suryoo] St
AmqioN pa1q ¢sdnoi3 Suowre SALIBA 31 MOY PUB QFPI[mour| Jeif} JO AorINOOE 1} ‘S)SaI0f Jnoqe mous Aoy yury) ojdoad jeym yoreasoy ¢

X ‘Juowido[oAap [euoIssojoid pue Sururen
Surpnpour ‘sar3orens juowosesuo orqnd 9ovIqUIS 0) SUONEZIUBSIO puE SIOFBUBW )SA10J SE YONS S[BNPIAIPUL J0J SOANUIIUL [OIBISY T

X ‘S3U1))9S [RINJRU JNO JI9S 0} SA}IURqIN
sejeAnjow Jeym UIpnioul ‘SIOALIP Pue ‘soA130adsIod ‘SUIOU0D ‘Spadu JOP[OYaN LIS PUEBISIIPUN 0} OIBISAI JIWIOUOIOIN0S JONPU0) |
N g g g 'SpoauU ,SJa)elWl UOISIDaP SSalppe 0} Y2ieasal MaN 'Y

m (0] m (0] m (0] m (0]

Se|log|BE|ag ‘Aouspuadap.ajul
M el €282 2% Juswiuo.iAus/yiesy uewny buiziseydwes sayoeoidde paseq wajsAsoos ‘olsijoy apnjoul sabueyd JejnoLing ‘SeALlY}
S ¢ | e m% S uoneonpa UOIBAISSUOY) "S82N0S UOHBLLLIOJUI O] SS829k pasealoul aAey ajdoad pue juswianjonul pajowo.id erey S.1ojsesip
L _.m = m |einjeu asneossq S[eAs] jje Je SInd20 JUsWaA|oAUl Jljgnd isjea.s) :Juslisbebus dijqnd — A jJuswa|g ainjn4 ajqeuiep}y

-

“KqIsedy ssasse 03 s300(o1d uonensuowop Juisn ‘syuefd Surssaooid ajiqowr dojordq g




61 98ed 110day doyssIop) SPAdN SINEIAl UOISIOd( 03 SASU0odsay] 9ousrg

"J]9S}1 0Jun pud UE JOU SI UOIIBIOQR[[0 ‘A)ID100S S31JoUaq 31 MOY SuljenSuUowap Jed[do ‘93ueyo

28 pider jo owm & ur A[joAneioqe[[od jouefd o) oeuewt 0) Moy Surured] Aq AjjIqeure)sns aoueape 03 9]doad 105 st [0S oy 18y} 9013y |
‘bunjew uojsioap yym paxuill 8q o} yaieasau 1oj sayoeoldde pue sassasoid maN ‘g
X ‘JUOWIUOIIAUS SUIPUNJ MO B UI OIBISAI dANJRIOGR[[09 pue uoreioqe[[0d Suritoddns 10y sjopowr aanjeus)fe dojoadq [
‘Sjopow pajuslio-suojjesjjdde se yans ‘spasu ,Sio)ew UOISII9p Jodll 0} S|00) PaSeq-aoudids )
X *030 ‘wed) s30enU0d Ajed-1jnw ‘GULIRYS 90IN0SAI ‘AJ[IqRIUNOIJE
KouoFe-191u1 J09e A9y} MOY pueisiopun 03 so[na A30doad [enjosqjojur pue sorn Suniodar pue Sununoooe [eroueul dZA[eUy |
‘uonew.oyuj buisixe Jo sasAjeue pue Juswissassy ‘g
“JuUoWIOFeURW [RUOTINITISUI-IOIUT JOJ PIPAAU SIS
X drysiopeo] ot ssosse pue a3ueyd 103 A1oedes reuonmnsur Surdojoasp 10y soyoeordde pue s9ss9001d MOU YOILISIT CUOTJRIOGR[[0D
Suniqmyur 1o Sunzoddns sonsLvoRIRYD AJIIUIPI 03 sanIjedIoruntu pue ‘ssoulsng ‘so1ouage Jo SISA[eUE [BUONBZIUBSIO JoNpuo) °¢
X '$)s00 uonoesuen 1oy Joddns s ‘uoneroqe[od j1oddns 03 swsTURYOSW FUIpUN S[qRUIR)SNS YOIBISAY
X '$S900NS dANBIOQR[[0J soedull SIY) MOY PUE JUSWIUIIAOS JO SULIO) SUISIoUId
[OIBISY "SOOIAIAS PUE SWA)SAS uononpoid 0] SIIpPISqNs pue ‘SOATIUIOUI ‘sA101[0d 90URUIOA0S Ul UOTJRIdd00D [RUOT)BUISIUL [OIBISIY '€
‘sj10p39 jurol oyearrd,orqnd pue ‘suoneIoqe[[0d dIIUIOS
X ‘sdiyszomred Kyrunwwod uo siseydwo [eroads i ‘sonoe) pue sargojens juswadwn pue AJuopt A[9ATIRIOqR[[09 0} MOY] SB [onS
‘K)1[1IqeIA UOIIRIOqR[[09 10} dew peol € pue ‘uoneIoqe[[od ysnoay} sjeod SuIAdIyde Ioy s[opowr angysip pue dojoasp uay) ‘“AjIqera
u119)-3U0] pue ‘suole[n3al pue SOIYIO ‘SIS0J [BIOUBUIJ PUB W) Y} ‘SI0M J1 USUM — SSOUSANIJJ $S9001d QAIIRIOQR[[09 YoIedsdy T
X "SIOLLIEQ [BUOTIMIISUI
SSOIPpPE 0} UOI)BIOGE[[0D JO S[OPOW MAU YIIM ‘UON)R[OST PUB UOII0dWOd SNSIOA UONBIOQR[[0D JO SOIYIO o1} 9ZATeUR PUB 0IBdsdy |
g g 'SpoauU ,SJa)elWl UOISIDaP SSalppe 0} Y2ieasal MaN 'Y
w (0] % (0] % o | (0]
o = o=
o ) ElaE s S g "SaulIdIasIp 1Yo Y)Mm SUOJoBIBIUI JOPROIq
M el €252 228 o 0] uado aie oym sie3saio) Aq pasn ale sayoeoidde peseq-aousios [e100S ‘safjlioud Buloljuoo abeuew pue AjoA13osye
S ¢ | e m% i )IOM 0} pauje.] ale ajdoad "suoisIioap aausnjjul saAioads.ad ajdiyn asnesaq sanfeA sjdijnw 1o sbeuew siabeuew
L _.m = JS8.10J puE ‘sanjeA sjsaloj jo Aeile apim ayj Jo aseme s] olignd oy | :UOCHEIOGEJJOD — JA JudwWws[g ainin4 ajqeureny
. UME[ ST} JO SUD W OY) Ul PAULIBY 919M SAIANIO,p SI0Y ON],, ‘Aeg ayeadesoy) uo 39 ‘1eay 0} 9[qe
X pue Sur[im are ojdooad jeym pue [9A9] JI0JWIOD SISHUSIOS UIIMIAQ JJOIPeD o) SUISpajmoudoe pue sajA)s Surures] orjqnd Surssaippe
‘ot s3sa.40f vy 93essow Sur[odwod pue 1ea]o € Surdo[oadp ‘s)saIog . [[9S,, 03 MOY UO UOTJBIUIWSIS PUe [OIBaSAT JoSIeWl Jonpuo)) ‘[
"'SpoaU ,Sia)ell UOISII9p SSappe 0} SaIJIAIJOe [eUONEINPS PpUR ‘YIeaiino ‘uojedjunwiwios 3
X “Aorjod wroyur 03 parjdde oq ueo uonewoyur dAneUENQ) "Op A9} Aem o)

yuryy opdoad Aym urea 03 ‘saouaiojald pue sanjeA aAne[dI 18 393 03 soyoroidde sanenuenb uey Joyjel so130[0UYD) SUIUOISIA 3S()




0z 98ed 110day doyssIop) SPAdN SINEIAl UOISIOd( 03 SASU0odsay] 9ousrg

oy, 10  ‘U9AIS,, 0] JUOUIdAOUI  SISQI0],, pue ‘suolssajord  so01nosar [emjeu,, 03 , A1sa10J,, Surpuedxa opisuo)) opdood
Jo ssaurddey pue yipeay oyp 03 jueliodwl pue $3S9I0J WO POALIOP SE I9jem UBD[O Pue “Iie ued[d ‘0oeds uado pue usais JoxIe|N q
‘puoq € p[inq pue uoneurdewr s, £30100s ojeAnded [[Im Jey) Op ANSAI0J pue S$3SI0J Jeym JO suolsia do[oadg ‘e
:3UIMOT]0] 9Y3} JO dI0W IO U0 Y3noIyy (293 1oy 1oddns 1938913 snyy pue uorssajoid a1 J0J AJIGIPAID MU 9)BIIO 0) AJBITUNUITIO)) |

'SpaauU ,sJo)eWl UOISIddp SSalppe 0) SaljiAl)oe Jeuoljeonpa pue ‘Yyasealyno ‘uoiedIunwuwo?) *
£ ) 272" s - - -

X 7 WAy} uo 10e pue saprunitoddo juowdo[oAdp dIysIopes] JUALIND JZISAPUAS “|
‘abpajmouy pue ejep buijsixa Jo SasaYuAS "9
X “UOISIAQI UB[J 1S9JO,] SSEIUO ], 9Y} UO POIUSWWOd oym o1[qnd 91} JO SIOqUISW UOT[[IW U0 )
¢8°0 90BIOIUI JOAQU [[IM NOA WOYM [JIM PUE 935 JOAJU [[IM hoA ‘1oSeuew e se ey o1qnd e Yiim  3urjeIoqe[[oo,, Jo suedW AJuap] ‘[
‘bunjew uojsioap yym paxuil 8q o} yaieasau 1oj sayoeoldde pue sassasold maN ‘g
X -2ouopyuod drqnd ure3ax 01 Juikn speuorssajold A115910F 103 suonedT[dwr pue S1SAI0J INOQE UINOUOD pue 9FpImou orqnd YoIeasay 9
X ‘puel oY} YIM SIUSWUONAUS Ueqin ur 9[doad 309Uu0d 03 MOY YOIBISYY G
"SJUSWIUOIIAUD 9J€JJojul
X UBqIN-PUB[P[IM PUE [BINI 0} OAOW $3}IUBQIN SB SAYSB[O 2IN)[NO JO suonesrjduwr oy} pue Ioy3o50) dWOd SAINI[NO MOY pueIsiopun)
"SIOPEBI[ [890] 03 SIOLISIP NUI[ 03 SIAUIIUL pue AJoeded asealour pue ‘0q 03 pasn Lo
X St AJIunuwwod A} 03 PAIOOUUOI SE JOU dIe SIOFURI JOLNSIP AYM J& SUIOO] ‘SaNIUNIITIOD Ul SJOLISIP JOFURI JO 9INNO ) YOIBISY '€
‘swerdoad yoreasas pajusrio-uorjestjdde ‘pasnooy
-IoW0)SNd ‘OATIRIOqR[[0o djetodiooul 0} swel3o1d uoneonps 1091ed-prul pue djenpeIsIopun ul SUoIsIAdl Surpnpoul ‘dn punoisd o) woy
X drys1opea] 19350} 03 saueyd pue ‘diysiopes] jey; Jo Surping ayj saurwopun jeym ‘digsioped] spjmng Apuoring AnsaIoj Moy yoIeasay g
X "sy[s11 Sumye) 31e)s pue ‘premioy dojs ‘suorssojord A13S910 o3 JO S[OAQ] [[& Je PaIIsop dIYsIopea] JO SONSLIONOBIBYD ) SUIINRC |
N g g g 'SpoauU ,SJa)ell UOISIDaP SSalppe 0} Ydieasal MaN 'Y
m (0] m (0] m (0] m (0]
3 m ? m ? m ? m "S]S8.0{ S,UoIBN 8y} 0j UOISIA paleys e ul pajoo. Si ssasoud jesodoud anpeduiod
M m 2 m z m 2 m e uawdojansp pue yoseasal ioj seale Ajiold pue ssjos uodn psaibe oAy Siopes| YoIeasal 9Snedaq SiSIXo foieasal
o m |8 | 5 uLe}-buoyl 03 JuswLILLIOd pauleisns v “ajdoad BunoA jelinsusida.jus pue ‘eaijeAouUl ‘DA1JRaID Sjorjje UoIssajold A13saio)
@ o £ m ayj ‘sjena| Jle je umo.b sey diys.ioapes diyspiemajs pue juswabeuell }saio- :dIgSIspesT — [JA UOISIA ainyn sjqeurepy
X “oIe9sa1 Areur[dIosIpIojur 93eI[Io8] 03 SPOYJOU QOUIIDS [BIO0S dATIeII[enD pue sanjeInuenb uo sdoyssiom jonpuo)) g
X "9[BIS [BUOISAI J& SPAdU JA9UI 03 ‘S1I0S [euoI3a1 dziseyduwrg "paarsap syonpoid pue sansst uo AJLre[d
Pim ‘vonjeotjdde ojur 31 oaow pue ‘Yoreasar juswo[dwr pue puny ‘sonuond yoreasar do[aaap 03 sayoroidde oaneroqe[[oo juowe(dw] ‘4
X "SIOU0IBISal

puE SJuSI[o AQ JUSW)SIAUI [enyntu S19350J Jeyp syonpoid juswdo[oasp pue yoteasar Jo digsioumo jurol premo) Suraour opIsuo)) ‘¢

‘JuawaFeUBW 90IN0SAI 03 Sayoroidde paseq-Ajrunwod AJuopl 0} $$9901d mou pue yoIeasal ur djedionaed/91eI0qe[[09 03 S)SIIUIIOS
-uou Joy sanruniroddo pue soanuaeour dojoasp uoneuswo[du 30sfo1d yoIeasar ojur SurojrUOW [€9130]01q PUE [BIO0S PIqUY T




1 93ed 110doy] dOySI0A\ SPOON SIOBIA UOISIO9(] 01 Sosuodsay 9ouarog

-oriqnd oy A[[eI 01 AI[Iqe pue SANSSI A1)$910J PUB S}SOIO0J JO 9FPA[MOUY [IM SANLIQI[D — . S1SAI0] ) Jo suordweyo,, AJnuapy ‘3

.S31p, 97415-T€0o130]007 IR SUISN SPOOM JY) OJUT SIOqUIdW AJTUNUITIOD JOr)

"OIBISAT WLIRI-3UO] JO anjeA oy aziseydwd pue ‘ouuey)) AI0A09SIJ “39 ‘0oudros doop Jo $931q punos sso[3-y3y ‘yjoows dofoadg o
‘spe oonpoad pue punj 03 uonifeod & dojaasp ¢, 1oded 191103 JnoYPIIM

PlIom e ourewl],, ‘saSessowl 1eag oY) Aoxjowrg 30 ‘pueisiopun [[Im Aot jeryy soSessowr as1001d ‘18910 M o1[qnd o prequiog P
Juoyy uesnred

-uou ‘payiun & dn jnd pue — 030 ‘BIISPLOL ‘UOISUIIXD JUIWUIOAOS ‘SONISIOATUN — SI0JOIS JUSIPIP UOAM)q S918QIP Y [[ond) O
 JUSWIUOIIATD

G




APPENDIX A: Participant List: Science Responses Workshop

NOTE: Participants were drawn from a diverse set of organizations, with USFS personnel
at about 30% to ensure broad stakeholder representation and ownership of the results

USFS

Academic

Industry

NGOs

Other

Sponsor

Workshop
Team

Name

Sue Conard
Bov Eav
Rich Guldin
Ron Nielson
Fred Norbury
Jim Reaves
Tom Schmidt
David Wear

Perry Brown

John Carlson

Steve Daley Laursen
Patrick Reid
Margaret Shannon
Lisa Wainger
Kathleen Wolf

Nick Chappell
Eric Vance

Eric Jones
Ajit Krishnaswamy
John Wiens

Bill Hubbard
Larry Kotchman

Ann Bartuska

Chris Bernabo
Tracy Calizon
Jessica Call
Michelle Harvey
Aaron Lien
Nancy Walters
Robert Van Brunt

Organization

USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service

University of Montana
Penn State University
University of Idaho
University of Arizona
SUNY at Buffalo
University of Maryland
University of Washington

Potlatch
National Council for Air and Stream Improvement

Institute for Culture and Ecology
National Network of Forest Practitioners
The Nature Conservancy

University of Georgia Extension
State Forester, North Dakota

Deputy Chief R&D, USDA Forest Service

Outlook Project Leader - NCSE

Recorder — USDA Forest Service

Recorder — USDA Forest Service
Facilitator/Science Writer — MautheHarvey & Co.
Project Coordinator — NCSE

Facilitator — USDA Forest Service

Project Staff — NCSE

State

DC
DC
DC
OR
DC
DC
MN
NC

MT
PA
ID
AZ
NY
MD
WA

AS
NC

OR
RI
DC

GA
ND
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Academic

Industry

NGOs

Other/State

Observers

Workshop
Team

Decision

Name

1 Debbie Chavez
2 Jim Golden

3 Ron Neilsen

4 Jim Sanders

5 Jim Sedell

1 Don De Hayes

2 Verna Fowler

3 Lloyd Irland

4 Steve Daley
Laursen

5 Patricia Layton

6 Susan Stafford

1 Steve Lovett
2 Alan Lucier

1 William Ginn
2 Ajit Krishnaswamy
3 Katie Lynch

1 Jim Brown
2 David DeYoe
3 Alec Giffen
4 Ross Whaley

1 Ann Bartuska
2 Jim Gooder

Chris Bernabo
Tracy Calizon
Jessica Call
Michelle Harvey
Aaron Lien
Nancy Walters

Makers Future Needs Workshop
September 27-29, 2006

Participant List
Organization

USDA Forest Service
USDA Forest Service
USDA Forest Service
USDA Forest Service
USFS Pacific Southwest Research Station

University of Vermont, School of Forestry
College of the Menominee Nation

Yale School of Forestry

University of Idaho, College of Natural Resources

Clemson University, Department of Forest Resources
University of Minnesota, College of Natural
Resources

American Forest & Paper Association
National Council for Air and Stream Improvement

The Nature Conservancy
National Network of Forest Practitioners
Institute for Culture and Ecology

Jim Brown Consulting Forestry
Ontario Board of Forestry
Maine Forest Service
Adirondack Park Agency

USDA Forest Service
USFS North Central Research Station

Outlook Project Leader - NCSE
Recorder - USDA Forest Service
Recorder - USDA Forest Service
Facilitator - MautheHarvey & Co.
Project Coordinator - NCSE
Facilitator - USDA Forest Service

State

CA
OR
OR

CA

VT
Wi
ME
ID

SC
MN

DC
NC

ME
RI
OR

OR
Canada
ME
NY

DC
MN
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