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Overview

This Scopin@omment Document caists of the magrialsindexed on the following page

These materials have been prepared as formal Scoping Comments on the Proposed Rosemont
Copper Project, specifically in response to the Rosemont Economic Impacts Sdutig an

Tucson Forum sponsoreshd conductedby Resemont.

A review of theRosemontEconomic Impact Study, theessarticles that followed the release

of the Rosemont study, and the widespread public relations campaign mounted by Rosemont

and focused solely on the alleged economic benefits of the pregosine, clearly warranted

an informed response. Somewhat ironically, the study reporting on the Rosemont Economic

Impacts, actually focuseekclusivelyon thepurportedS 02y 2 YA O Go0SYySTFAGa¢z oA
YSYGA2y 2F | ye aO2 a ldehérthe publiadr RigaeNeetdr. A YLI OGa¢

In light of thsunbalanced story of the economic effects of the Rosemont proposal, the
Mountain Empire Action Alliance, a Soneltased community organization dedicated to
maintainngthe quality of life and liveftioods in the greateBSonoita Basigommissionedr.
Thomas Power, Research Professor and Professor Emeritus, Department of Economics,
University of Montanato conduct an independent, objective study of the economic impacts of
the proposed Rosemont MineDr. Power was specifically askedaidress theadverse

economic impactshat the proposedRosemont Mine would pose to our local businesses,
regional economyand quality of life.

Dr. Power is aationallyrecognized expert on the economic impactsrafustrial exploitation
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persuasive case that preservation of the natural landsozgm be more valuable to the local

02 Y Y dzy A itérReéconbrndcfi@velopment and health than the shived value of

extracting and processing local natural resourées. almost 40 years, Dr. Power has been

applying the analytical tools of Natural Resce Economics and Regional Economics to public

policy issues, focusing on how extractive industries such as mining are intertwined with and
adversely impacting environmental factors central to local economic vitality and well being.

During his career, DPower has assisted over 50 local and state governments, non

governmental organizations, and Trilgalvernments.

The scoping comments set forth h@revere specifically prepared as scoping comments in
order to assist the Coronado National Forest and thegociated consultants in preparing a

Draft Environmental Impact Statement that incorporated a full discussion of the economic and
non-market costs and benefits of the proposed Rosemont Copper Project.



Index to Materials:

The following five scopingpmment papers were prepared by Dr. Powarsl are included in this
document compilation

I. Thinking Analytically about the Local Economy and Local Economic Well Being: The Limits of the
G/ FGatSs /2602y FYR [/ 2LILIPNE122ASs 2F GKS | NRI

II. The Economic Context in Which to Evaluate the Proposed Rosemont Mine (pp. 13-36)

[ll. The Promises and Reality of Copper Mining (pp. 37-46)
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V. Economic Values Put at Risk by the Proposed Rosemont Mine (pp. 53-61)

The following scoping comment papersnstitute appendices created as background material for Dr.
Powers; this work was prepared by the Mountain Empire Actitiance

Appendix A: Public Land Investments
Appendix B: Greater Tucson Region ¢ Study Area Data
Table B-1: Public Land Areas
Table B-2: Public Land Values
Appendix C-1: Summary of Likely Significant Adverse Impacts on Non-Market Values

Appendix C-2: lllustrative Examples of Non-Market Values

This submittal of scopingpmments also includes a copy of the Powerpoint presentation given by
Dr. Powers at a Tucson meeting of the Coronado National FoRestemont Interdisciplinary Team,
and Cooperating Agencies on June 30, 2010, amdetmbers of the communitgt publicmeetings

in Sonoita and Tucson on July 1, 2010.

The materials noted above are being submitted in the form of a CD containing PDF files of the
printed materials, and a Powerpoint file containing the referenced presentation.

Analyzing the Local Economic Impacts of a Large Copper Mine:
Including Both Benefits and Costs



l. Thinking Analytically about the Local Economy and Local Economic Well Being:
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Introduction

Long before a minority afs ever take an economics class or read an economics text book, we all have
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back came to inhabit areas and made livings for themselvesp®pidaror folk economicgends to

stick with us just as other cultural values and traditions do. It simply becomes part of the way we look at
the world.

One almosuniversal element of that popular economics is what economists have labelexipant
base@dA S¢g 2F (GKS 20t SO2y2Yeéd LYy ! NARI 2yl AG Aa S
explanation for how EuropeaAmericans came to inhabit Arizona and buailduccessful and thriving
economy. This view is called an export base view because it focuses on the economic activities in which
the local population specializes, producing more than it needs for its own consumption, and exports the
surplus to the rest bthe national or international economy. Those exports are seen as bringing money
into the local economy from outside. That money then can circulate within the local economy putting
people to work in localkpriented economic activities and to import vigdods and services that could

not easily or economically be produced locally. Unless the local residents want to livesafeint
non-monetary, subsistence way of life, those exports and the resulting income flows into the economy
from outside soures are seen as necessary for a modern, vital economy. In that sense those export
2NASY (ISR | O A @ kddbrorBiébasetheRcotokis endidy Ariviagyfie focal economy.

Most regions have anexpe® NA Sy i SR a2 NE aAYHURMIG 2 yRNOR2WIS0A
traditional economic activities that brought people to and held people in any given region: automobiles

in Detroit, dairy farms in Wisconsin, corn in lowa, wheat and cattle on the Great Plains, timber and
hydroelectric power irthe Pacific Northwest, coal in Appalachia, metal mining in the Rocky Mountains,

etc.

No widely held popular understanding of this sort could have become established and persisted for so
long unless it had an important element of truth to it. In the conteikthe EuropeamAmerican

settlement of a continent depopulated of its indigenous population by disease and warfare, the export
base view was largely accurate in depicting how settlers were able to move from subsistence
homesteads on a wilderness frontier a prosperous commercial economy. Whatever its historical
accuracy, however, it is important to ask whether that origindl 48d early 28 century economic

insight is a sufficient guide for understanding a moderfi @&intury economy. We will asserelow that

the export base view of the local economy is now seriously incomplete and needs to be supplemented in
several ways that allow us to accurately look at thi@l economy and all the sources of local economic

well being when developing public ecana policies.
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Completing Our Analytical View of the Local Economy: The Total Economy

As we will develop in more detail below, there are three important other economic insights that have to
be integrated with the export base view to complete our view of ldeal economy:

i. The export base view focuses only on what creates a local demand for workers. In that
aSyasS AG A3y2NBa (GKS 20KSNIKFEF 2F GKS GoAy
important role of the local supply of labor in encouraging the exmansf local
economic activity.

ii. The export base view focuses only on commercial goods and services sold in markets in
exchange for money. It ignores neommercial, normarket sources of scarce and
valuable goods and services that support and facilitateroencial activities and
contribute to local economic well being

iil. The export base view, as the name makes clear, focuses on exports as the sole
RSGUSNNAYLYG 2F 201t SO2y2YAO GAlGFftAGE@d LG2
need to understand that loclgtoriented economic activity is not a passive, unimportant
2N) GaSO2yRINEE alLISOG 2F (KS f 2iGdlafingSO2y 2 Yed
income that comes into the local economy, the web of loeailgnted economic
F OGAQGAGASE ONBH (KSYLIKSH & YidaA HAQXMGSR 6AGK SEL
injected into the local economy.

i. Incorporating Labor Supply into Our View of the Local Economy

The export base view focuses on what the commercial forces are that draw workers and population to a
particular area. What are the expeatriented activities the local area can support and thus create a local
demand for workers? In a frontier economy these are likely to be-msd economic activities, hence
GOFGGEt ST O2G02y> IyYyR O2LILISNWE

That narrative s a compelling historical ring to it. But most economic activities in tileitury are

not landbased. The total of all jobs in agriculture, mineral extraction, and forest products represents
only about 3 percent of total jobs in the American econamg008: Clearly we cannot explain the
location of economic activity across the American landscape on the basis of this tiny part of the total
economy. We have to be able to explain why #and-based economic activity locates where it does.

Even if we tick with a focus on expoftriented economic activities as the engine driving a local
economy, we are still left with the question of why a particular exjgoiénted firm chose to locate
where it did. If we cannot explain that, we have not really exgldiwhat the economic forces are

! Agriculture, agricultural services, fishing, forestry, mining (including oil and gas), wood products, paper,
and primary metals. U.S. Department of Commerce, BEA, REIS data base.
http://www.bea.gov/regional/spi/default.cfm?selTable=SA25N&selSeries=NAICS
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supporting the local economy. For instance, much of light manufacturing (computer assembly, chip
manufacturing, appliance manufacturing, etc.) as well as exgiented services (publishers,

information businesses, finantiservices, technical support, professional services, etc.) are relatively
GaFZXRRaSéE Ay GSN¥Ya 2F gKSNB (GKSe t20FG§Sd ¢KS FSNIA
commercially valuable natural vegetation including livestock forage are unlikelpwidpran

explanation for why most of the firms found in the Tucson area chose to locate there. For that reason,

the export base view of the economy provides only limited insight into the local sources of economic

vitality.

Businesses locate in particulareas for a wide variety of reasons, but two considerations are almost

always important: i. the availability of a sufficiently skilled workforce at an affordable cost, and ii. access
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Businesses cannot afford to ignore either of these: markets and the cost of reaching them and adequate

labor supply at a reasonable coseaentral to any business.

The export base view of the world implicitly assumes that people do not care where they live. People
are assumed to passively go to where the jobs are because they have no choice if they want to be
employed and their families tprosper. But in the Zlcentury continentalwide American economy
individuals and families do have a choice as to where they chose to live. They face a broad range of
economic opportunities mixed with an equally broad range of regions and communitielsaba a

broad range of attractive and unattractive characteristics that are unrelated to job availability and pay.
Individuals and families can make tradeoffs and choices that mix labor market opportunities and pay
with other local characteristics such @sality of schools, crime rates, levels of congestion, intensity of
social conflict, pace of life, familiarity, cultural variety, recreation and cultural opportunities, etc.

Areas that have mixes of qualities that make it easy for those areas to attrddi@d residents, will

have a relatively large, diverse, and skilled workforce available at a somewhat lower price. Alternatively,

such areas can get workers to move to the area without wages being bid up significantly. That makes

such areas attractive tbusinesses. The fact that businesses are run by people who also have

preferences about where they and their families live, only adds to the economic importance of a
O2YYdzyAieQa | GGNF OGAGS ljdzkft AGASaAD ¢2 adkBmudte i Sy d
to new residents and businesses has triggered ongoing economic development, local markets for goods

and services will also be expanding, increasing the economic attractiveness of the area to firms.

In brief, labor supply and its cost and thedtion of population concentrations matter to businesses.
Areas that attract high quality workers at a relatively low price will, in turn, be attractive to business
firms. Ignoring labor supply and focusing only on labor demand, as the export base vevisdoe
inappropriate economic analysis. As in most components of a market economy, both supply and
demand matter.



It is important to keep in mind that conceptually, we do not have to choose between the export base
view of the economy and the residentiatktion choice view. These two views encompass between the
two of them the two primary market forces of supply and demand. We should be careful to consider
both. The relative importance of labor supply and labor demand can be expected to shift over time and
vary across geographic areas. At any particular location at a given time, the relative importance of these
two sets of forces is an empirical matter. Local economic development policy, however, may choose to
focus strategically on some elements of onéboth of these sets of economic forces.

ii. Looking a®All Sources of Economic Value Including-Ntamket Economic Values

The economic dynamic describe above has been caitezhity-supported local economic development

This economic potential in someays is the opposite of the economic force that the export base view of
the economy emphasizes. Within the export base view, people move to where the jobs are. Within the
amenity-supported economic development model, economic activity follows the residlgmteferences

of the population. Economic activity shifts in this way because the existence of local amenities provides
businesses with access to a lower cost skilled labor force and to markets for their goods and services. In
essence, because workers dlagnilies value local amenities, they are willing to sacrifice a certain

amount of income to gain access to those sipecific qualities. They accept lower wages than they
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judge to be a more valuable set of local qualities. fthal real incomebeing received by residents

comes in two parts: The value of the conventional paycheck and the value of the site specific amenities
to which living in that lodson provides access. The value of those local amenities provides residents
GAGK | aaSO02yR LI @0KSO| ¢

This is not a new way of looking at the local economy.. Since thd95ids economists have

emphasized the importance of residential location decisasa powerful economic force. They focused
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of the desert Southwest (including Arizona, New Mexico, and Southern California), Florida, and the
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produced by different levels of local government taxation and different public spending patterns such as

Ed Whitelaw at the University of Oregon and with ECONorthwest coined that phrase. Local economies
can be a bit more complicated than this. As the local economy expands, limited supplies of land for
commercial and residential development can lead to land values rising and both the cost of living and the
cost of doing business rising. This can ultimately work to stabilize community size limiting that location to
those for whom it is the most productive site for a business and to those residents who most highly value
the qualities of that location. The higher cost of living will reduce the purchasing power of local wages and
residents will pay an effective access fee in the form of lower real (cost of living adjusted) wages. To the
extent that the available land base is not a serious constrain on ongoing development, the effective price
residents pay to gain access to the qualities associated with that location are likely to be reflected in the
lower pay they accept compared to what they could earn in less attractive locations.
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on schools, parks, and roa8i8orts and Stein argued that snmobile, open economy, it would be an
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geographic distribution of economic activity.

These economic forces tied to local amenities have transforiedy @ LJ- NIia 2F GKS yI (A2
geography help to explain the above average economic performance of the Mountain West, including

Arizona, as well as in the Southeast and the Pacific Northwest over the last two decades before the

Great Recession sturR.en years ago the Economic Research Service of the U.S. Department of

Agriculture published a special editionRéiral Development Perspectives the rapid growth in

population in the rural counties of the Mountain West. That growth attracted attentibanalysts
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ranching, forest products, and mineral extraction, all of which were in relative or absolute decline. These
USDA studies were focused on than-metropolitan West, where one would expect these traditional

land-based economic activities would dominate. The titles of the studies indicated the common theme:
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This haHcentury of economic research simply underlines tgartant role that noncommercial, non

market goods and services can play both in contributing to the economideiely) of individuals and

households as well as the economic vitality of communities. Some of thesmadket economic value

are human cread, others are gifts of nature, flowing as they do from well functioning natural systems.
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The social environment is the source of some of the most impodétitese noamarket economic
values including among other things:

e Alegal system and the rule of law the establishes the context for productive private economic
activity,

¢ education from preschool through graduate school,

e public transportation networks itading our road and highway systems,

e waste treatment including air and water quality protection,

e public health and safety protection,

e providing security from crime against persons and property,

e land use regulation to protect neighborhood liveability anduee congestion,

“Tiebout, Charles, 1956, A A P douramal f Paitcalyecoadmy,L o c a | Expend
64(2):160-164.
®Borts, G.H., and J.L. Stein, 19Bdonomic Growth in a Free Markeflew York: Columbia University  Press

®Thomas M. Power and Richard Barrett, Post Cowboy Economics: Pay and Prosperity in the New

American We s t Il sl and Press, Spring 2000; Powe fBeing@fdo mas M. ,
Environmental Protection in the Pacific Northwest: A Consensus Report by Pacific Northwest
Economi stso, Department of Economics, University of Mo

" See the special issue of Rural Development Perspectives on the rural West, 14(2), August 1999,
USDA, Economic Research Service.



e provide parks, open space, and public outdoor recreation opportunities,
e protect wildlife and wildlife habitat,

e protect watersheds and water supplies,

e provide a safety net for families in crisis.

Most citizengecognize that all of theseravaluable to them and their families, enhancing their
personal well being, as well as valuable to the overall economy, boosting its productivity and vitality.

But nonmarket goods and services do not just flow from government units anepnofit

organiations, they also flow from the natural environment and, because of the role of governments and
non-profit organizations in protecting the natural environment, there is some overlap in the listing of
those valuable, nomarket but economic, goods and s@&ms. These neamarket economic values

flowing from natural systems and landscapes have come to be called environmental or ecosystem
services. They are the basis for much of the concern about the impact the proposed Rosemont Mine will
have on the naturalndscape. The better known of those environmental services at risk include:

e natural landscapes accessible for dispersed outdoor recreation,

e scenic beauty,

o wildlife, hunting, and fishing,

e clean water and air,

e climate stabilization,

e storing and stabilizing ater flows,

e cultural and spiritual support,

e complex biological and chemical process that support the web of life on which we rely.

Again, most people would agree that all of these contribute relatively directly to their well being and to

the attractivenes of their communities as places to live, work, and do business. Although these goods

and services flowing from natural systems are often described in terms of their contribution to the

Glidz- £t AGe 2F fATFTSIT¢ SOy 2R s ivabMier&linkinievcala y 2 y
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protecting or enhancing local quality of life is often a central focus of local economic development
strategies. The goodmd services flowing from natural systems contribute directly to human well being

and become scarcer as natural systems and landscapes are degraded. For that reason, even though they
are not provided by commercial businesses or directly traded in comnheneikets, they have an

important economic aspect to them.

Because the pursuit of some of these Amiarket economic values involves market economic behavior,
we can obtain evidence of their value in dollar terms from that behavior. Consider the following:

e Residential property of similar age and quality varies in market value depending, among other
things, on neighborhood crime rates, air pollution concentration, presence of toxic or industrial



facilities, traffic congestion, air traffic and other sourcésoise, quality of schools, presence of
safe parklands. Statistical analysis caledonic Analysis can tease out the price people are
willing to pay to avoid each of these negative characteristics and each of the positive
characteristics. The values, treurprisingly, can run into the tens of thousands of dollars.
e People spend considerable time and money traveling to enjoy relatively attractive and unique
natural areas for recreation purposes. Visitation rates tend to fall off with the time and travel
costs associated with reaching such natural areas from any given residential location. Those
travel costs can be analyzed to determined the equivalent of the demand curve for those
natural areas expressed directly in money terms. That is the logic gf#lel Cost method.
¢ Potential inmigrants to particular areas as well as potential-migrants from other areas
weigh both the money income they can earn in different locations, the cost of the move, the
cost of living (including housing) at alternative ldocR 2 y 4> | yR GKS GG N> OGA@BS
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residential location. Analysis of-iand outmigration and the market payoff of a move as well as
the nonmarket chaacteristics of different locations can provide evidence of the dollar value
people place on different sitspecific noamarket amenities. This is the basis for estimating
Compensating Differentials to evaluate site specific amenities.

Of course, all nommarket values are not tied to market behavior. Some, for instance preserving unique
landscapes such as the Grand Canyon or endangered species of animals and plants, may not be tied to
personal use at all. Such naose or intrinsic values obviously cannotdgressed in dollar terms by

studying use patterns. Only careful survey work can elicit expressions of these values in dollar terms.
That is the objective of théontingent Valuation methods. For some environmental services, where the
link to things of pesonal concern is not understood or too complex or abstract for people to evaluate in
terms of tradeoffs with marketelated goods and services, even careful interviewing citizen may not
allow expression of those nemarket economic values in dollar terrfs.

Over the last several decades economists have carried out hundreds of economic valuations of various
non-market goods and services. On major focus has been on outdoor recreation, especially on federal
lands. A recent summary of the results of those stgdivas published by the U.S. Forest Service. The
following table is taken from the compilation of results. These results are presented for illustrative
purposes, to simply indicate that the nanarket values we are talking about can be substantial.

® For a more detailed discussion of the methods available for economic nonmarket valuation see Chapter

4 fimet hods of Nonmar ket Val uat i oWNauing Bcogysten SHraites:on a | Res
Toward Better Environmental Decision-Making, Committee on Assessing and Valuing the Services of

Aquatic and Related Terrestrial Ecosystems, National Research Council of the National Academies,

Nationatl Academies Press, Washington, D.C. 2004. http://books.nap.edu/catalog/11139.html



http://books.nap.edu/catalog/11139.html

Average Economic Value Per Person Per Day--Consumer Surplus
Recreation Benefits Studies, 1967-2003
Type of Outdoor Recreation Activity Number of Number of Average Range of Estimates
Studies Estimates Value

(2004 $s) (2004 $s) (2004 $s)

Backpacking 1 6 $52.10 $26.82 $80.34

Birdwatching 4 8 $29.60 $5.80 $78.46
Camping 29 48 $37.19 $2.03 $224.53

Fishing 129 177 $47.16 $2.08 $556.82
Floatboating/Rafting/Canoeing 20 81 $100.91 $2.70 $394.82
General Recreation 15 39 $35.10 $1.42 $257.51
Hiking 21 68 $30.84 $0.40 $262.04

Horseback Rding 1 1 $18.12 $18.12 $18.12
Hunting 192 277 $46.92 $2.60 $250.90
Mountain Biking 7 32 $73.78 $20.86 $295.69

Off-Road Vehicle Driving 4 10 $22.92 $5.24 $40.86
Picnicking 8 13 $41.46 $8.94 $142.74
Pleasure Driving 4 11 $59.23 $3.02 $167.74
Rock Climbing 4 27 $56.26 $26.62 $135.82
Sightseeing 15 28 $36.84 $0.65 $209.77
Swimming 11 26 $42.68 $2.20 $134.34
Wildlife Viewing 69 240 $42.36 $2.40 $347.88
Other Recreation 15 16 $48.70 $5.71 $206.82

Source: "Updated Outdoor Recreation Use Values on National Forests and Other Public Lands," John Loomis, Table 1
U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station, PNW-GTR-658, 2005.

It should be emphasized that although it is often convenient to quantifymarket economic values in
dollar terms that is not the only way that all benefits and all costs can be accounted for before making a
public resource decision. Putting dollar valuesmmnmarket goods and services in convenient because
then those noAmarket values can be directly compared to the market value, for instance, associated
with the production of copper. Such quantification, however, can be costly in terms of both time and
money since it often requires very site specific survey information. In addition, although most people
recognize environmental damage as a real cost that decreases well being and may negatively impact
local economic vitality, many of those same people Brgdressing that environmental damage in dollar

terms at best unconvincing and confusing and at worst inappropriate or ethically wrong.

A thorough analysis of all benefits and all costs, that is, a review of the total economic impact or the net
economic inpact, can be carried out without putting all the values at issue in dollar terms.

Environmental risks of significant economic concern can be evaluated in physical terms that quantify the
degree of damage, the geographic extent of the damage, and thedépeiblic concern about that

damage.



iii. Capturing, Holding, and Circulating Income in the Local Economy

We return to a discussion of how the modeling of the local economic impacts has to move beyond an
G2yte SELRNIA& Y| Gi4S NEicimpack fodelirg),incl@ingdiadore anihe SO2y 2 Y
Rosemont Mine, implicitly takes that point of view, effectively dismissing the bulk of local economic
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same detail the failure of a conventional export base modeling approach to explain the actual economic
vitality of the Greater Tucson area. Here we focus on the important economic role of {ogahyed

economic activity in boosting the local economy.

Expats by themselves do not create a local economy. On the North Slope of Alaska billions of dollars
G2NIK 2F 2Af KIFI@S 0SSy LINPRdAzZOSR odzi GKSNB Aa |fyz
of that oil and the wages earned producing it all flanother areas a great distance from the North

Slope where people actually live and where there is the commercial infrastructure in which that income

can be spent. This is an extreme example, but the mining, timber, cattle, and farm towns that grew up

around a primary export often had similar limiting characteristics: the income generated by the exports
LINAYEFNREE ¢Syl G2 FdzyR AYLRNIaAad® ¢KFEdG Aaz GKS AyO2
the region. That is why many of these towns becamedhjuivalent of ghost towns as demand for the

exports declined or technological change reduce the size of the workforce needed to produce the

exports. Empirical economic analysis of the impact of natural resource activities in rural areas confirms

that the multiplier impacts associated with natural resource extraction activities in contemporary rural

areas can also be nearly z€ero.

The actual size of the impact of an export activity on the local economy is determined by the interaction

of two sets of locaéconomic characteristics: The size of the flow of income into the local economy from

the outside and the web of local economic interconnections among residents that captures and

OANDdzZ F 1Sa GKIFIG AyO2YS Y2y 3 0 dza A tf Ssdodifiedl withy R K2 dza S
export income is determined by that ability to capture and circulate income locally. It is the local web of
specialized and interdependent businesses and households that actually make up the local economy.

Without those locallyoriented businesses there can be enormous export flows but only a primitive local
economy.

Both exportoriented and locallyoriented businesses contribute to the vitality of the local economy. It
can be a serious economic error to ignore either of these two siflédsedocal economy.

iA Test of the Economic Base Hypothesis in the Smal/l F
C. Robertson, U.S. Department of Agriculture, Forest Service, Pacific Northwest Research Station,

General Technical Report, PNW-GTR-592, December 2003.

http://www.fs.fed.us/pnw/pubs/pnw_qgtr592.pdf
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An Overview of All of the Economic Aspects of a Mineral Development

The following flow chart outlines the full set of economic consequences that would be required for a

complete evaluation of the economic impacts of the proposedeRmst Mine. This outline follows the

discussion above which distinguishing two quite different but related types of economic consequences:
impacts directly on the well being of residents by changing the mix of valuable goods and services to

which they haveaccess and impacts on the vitality of the regional economy in which residents, local
odzarAySaasSazr FyR GKS LINRLRAaSR wz2alSyz2yid aiAyS I NB Sy
the impact on the vitality of the local economy using various economeirics such as employment,

earnings, output, expenditures, etc. Analysis of changes in economic values, the focus of conventional
benefit-cost analysis, does not focus so much on local economic transactions as on the change in the mix

of valuable goods ahservices to which people have access as a result of some change in public policy or
a2YS LINAGFGS I OlA2yd ¢KS GKANR aSO2y2YA0 O2yaSsSldzs
benefits and costs among those who shoulder the costs and redededanefits. Here the focus is on

the perceived equity of the distribution of benefits and costs. In contemporary terms, this is partially a
NEGASE 2F GKS aSY@ANRYYSyGlrt 2dzadAa0Sé alLlSoda 27

The figure below uses th@oceptual framework developed above to categorpeneof the economic
consequences that might be associated with the development of the Rosemont Mine. It provides a road
map through what is a relatively complex set of diverse benefits and costs. Naotié¢na are two

dimensions to this outline of the potential impacts of the mining project. One focuses on including all of
the direct, external, and intrinsic consequences, whether market ormarket in character. That is the
horizontal dimension in th&llowing figure. The other seeks to take account of the full range of

economic consequences that people worry about. That is the vertical dimension in the figure. The
essential point is that, if one wants to characterize fully the economic consequehadarge project

such as the Rosemont Mine, one must examine all the issues and concerns outline in th¥ figure.

The outline of economic consequences contained in this figure is likely to intimidate anyone seeking to
evaluate a project like the Rosemadviine. It may appear to bury the analyst in a complex formal
analysis that would paralyze and demand far more resources for the project evaluation that the budget
allows. That, of course, is not the intent. The figure outlines the types of questionsdedtto be asked

and answered, at least informally, about any project. The initial focus should be to determine what the
significant changes associated with the project are likely to be. Complete economic analysis does not
demand any particular level of erinjgal analysis or quantification; it only seeks to systematically reveal
the tradeoffs that decision makers necessarily confront so that decisions can be more fully informed. In
some ways the figure simply provides a check list to reduce the likelih@ddme important

economic consideration is not overlooked.

19 As is true of any schematic outline, the following figure both simplifies some relationships and is

incomplete. There is only one brief mention of the impacts of subsidies, for instance. As to simplification,

note, for instance, t hatmarnkeentid igeoso dasr ea ntd esaetrevdi caess .fi n oBu
social and natural amenities that real estate agents regularly buy and sell. There is a market-value

aspect to amenities that is not explicitly stated in the figure.
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At a minimum, this requires that the flow of goods and services from both the existing natural systems

and related human activities that are now supported by those natural systems be compahetthevit

flow of goods and services that would result if the proposed mining project were to proceed. The point

is to have a sidéy-side comparison of all of the significant changes, both positive and negative,
associated with the proposed mineaswella8thS | 842 O0A G SR ¢gAGK GR2Ay3 y2i

At its most informal level, all that is required for this type of tradeoff analysis is a listing of the significant
changes expected from the project, no matter what type of value they might impact: environmental,
narrowly economic, recreational, cultural, equity, etc. If people are likely to be concerned about the size
and/or type of a change, it should be included in the analysis.

Conclusion

b NNRgfe RSTAYSR aSO02y2YAO AYLI QX IHyyrIffoesarraase orea (i2KFS
advocates of particular development projects that require the use of public resources. Such economic

impact analysis assures that only positive impacts are reported because external costs are assumed

away in the design of the ahais. That type of incomplete economic analysis is clearly not reliable.

Economic impact analysis also tends to present an export base view of the economy, reinforcing a rear
GASG YANNRBNI aOlF GGt Ss 02002y ' yR ddddciBovdiestsat &8 2 F
was outdated a hal€entury ago.

Reliable economic analysis and rational decisiaking requires thaall costs and benefits be taken
into account and put in the context of the actual2dentury economy that Tucson has before a puibl
policy decision is made about the private use of important and valuable public resources.
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Analysis of the Economic Consequences of a Mining Project
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Il. The Economic Context in Which to Evaluate the Proposed Rosemont Mine

1. Maintaining Local Economic Vitality: Taking a Longer-Run View of the Greater Tucson Area

The national Great Recession and the bursting of the real estate bubble that had beegiiovgating the economies

of the fastest growing parts of the Mountain West have reminded us that local and regional ecorsoeniesnerable to
periodic fluctuations that disrupt businesses, households, and governments. Living in the West, we also know that som
areas and towns can enter lodgizy RS Of Ay S>T 3ISYySNI GAy3d a3IKz2ald (2é6yaé 21
painfully reminded of that economic vulnerability can energize thoughtful review of public policy that leads to ongoing
improvements in our economy and public policy. Alternatively it can lead to fear andsigbted quick fixes that can

cause damage to thehgrun economic vitality of our communities. We need to put the current Great Recession in
perspective as a familiar (if unusually severe) periodic national economic fluctuation that has to be distinguished from
long-run economic trends.

The chart belowsows how real, i.e. inflation removed, personal income earned by all Arizona and Pima County
residents has changed over the last forty years. The five national recessions that took place during the time period are
also marked on the chatt.

Note that the ecessions had only modest impacts on the overall expansion of the economy in Arizona and Pima Count
There were slight dips away from the growth path that lasted a year or two and then the economy returned to its longer
term growth trend line. During th2001 recession, the Arizona and Pima County economies simply slowed down. There
was not an actual contraction. This is not to say that the individuals and families that lost jobs and businesses that saw
sales evaporate were not disrupted and hurt by thaational economic downturns. Also note that the current

recession has come to be labeled the Great Recession for good reason. The down turn in Arizona has been much dee
than the recessions of the previous forty years. Finally, note the steep ratewflgio real income just before the

beginning of the current recession. Clearly part of that expansion was tied to speculative construction activity that is an
AYLRNIFYO LING 2F GKS OdzNNBYy (il GaO2NNBOGA2YZIE 20KSNBAAE!

If the ellipses showig the recessions were not drawn on this chart, however, most people looking at it would be
impressed by the ongoing expansion from 1969 to 2007 in aggregate real income that residents enjoyed. The economy
was clearly on a relatively smooth expansion p&ftthile it is always possible that the current recession will continue
f2y3ISNI GKFYy Y2ald NBOSadaaAiAzyas Llaarofe SgOSylo8RReedzsinhisS R
almost all economists expect the economy to recover and returngmath path as it has repeatedly done over the last

40 years.

1 U.S. Department of Commerce, Bureau of Economic Affairs, Regional Economic Information System. Total personal
income deflated by the Consumer Price Index.
13
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Focusing on the current recession does not provide us with much of an understanding of the underlying forces that hav
generated the longun trend of substantial economic vitality that haamsformed the Greater Tucson and Arizona
economies. It is those longer term trends that this section of the report will seek to explain.

2.¢dz20a2yQa /2YLISGAGAGS t28A0GA2Yy Ay I NRT2yF yR (4KS !y

Residents and businesses of the Greater Tucson kkeahe residents of almost any region, are concerned about
maintaining a vital regional economy that can continue to supply jobs and incomes to residents and allow them to
continue to improve their lives and those of their families. A stagnant or deglEtonomy that cannot provide
employment opportunities at income levels that allow residents to fully participate in the social life of their community
is unlikely to be acceptable to most.

The concern that communities maintain a good level of econoitatity does not mean an uncritical advocacy for any

and all economic growth. Pure quantitative growth could lead to ever larger numbers of residents earning very low
wages. It could lead to congestion, pollution, ravaged natural landscapes, the losnadpgre, and public and private
aljdzl €t 2N ¢KIFIG A& gKe ljdzZrft AGHOGADS g2NRa tA1S a@AGl € Al
economy than just more people living in a particular location or just more income at whatever cost thewa of

that income might impose. Economic activity imposes costs in the process of generating benefits. The function of good
public economic policy is to try to control the public costs while not choking off the private and public benefits. Of
course,|if the total costs associated with an activity or policy overwhelm the benefits, that activity or policy does not
have an economic rationale and should not proceed.

The 2006Tucson Economic Blueprititproduced for Tucson Regional Economic OpportunitiBE@) made this
distinction between pure growth and focused economic development in the following way:

12 strategic Analysis Report, December 27, 2006, by the KMK Consulting. Page 2.
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For more than a generation, many economic development organizations have largely operated-on auto
pilot, relentlessly pursuing the goal of growing andliag more jobs whenever, wherever, whatever.

In many cases, the unemployment rate was not a worry if some parts of the region were booming
(leading to high housing prices and transportation congestion). It was of no concern if the companies
receiving inentives provided lowpaying, pootquality jobs and were likely to leave for even greener
pastures in a decade. The goal was simple: the more jobs, the better. But in many regions, an approach
focused almost exclusively on getting more jobs did little tipmesidents earn higher incomes and

enjoy a better quality of life.

ThisTucsorBlueprintwas prepared by the business consulting firm KMK Consulting in partnership with the global

F O02dzyGAy3 |yR o0dzaAySaa | ROAARAY DiimANBuelrintio@uset ghRublic ardl R &
private policies that could guide the Greater Tucson economy on a path of continued economic vitaliguldt

protect and enhance quality of life while improving the prosperity of all residents. To do Hradlitzed the strengths,
6SI1ySaasSasy 2LIRNIdzyAiASas FyR GKNBFGa FlLFOAy3a GKS ¢ dz
AUNBy3IGtKaAaed®Al tAaGSR 6SNBY

The University of Arizona.

Pima Community College.

¢dz0a2y Q& LINRPEAYAGE (2 aSEAO2O®

Cultural divesity in the region.

¢ dz0a2y NBIA2yQa OdzZNNBydG AYF3AS Fa | LX I OS T2
Military bases in the region.

Recreational and entertainment resources within the region.

¢ dz0a2y NBIA2yQa OdzZNNBydG AYF3AS Fa | LXIFOS (7
. Executive busing.

10. Art and cultural venues in the region.

11.¢ dz0&4 2y Q& LINPEAYA(GE (2 tK2SYyAEO®

©COo~NOrLDNE

b23S GKIFIG Y2ald 2F 0KSaS aSO02y2YAO0 RSOSt2LISyld aldNBy3Ii
of the cultural, social, and natural environments, am@graphic location. Only the military bases and executive housing
are narrowly economic in character.

lf 0K2dAK a2YS LIS2LX S Ay ¢dz0azy O2yOSNYySR gA0K ¢dz0&a2y ¢
competing with Phoenix for new business actitd residents, th@lueprintf A &G & ¢ dz0&d2y Q& LINREA"
advantage, not a liability. A recent report by the Sonoran Institute focused on exactly that issue. The title of the report
indicated the context in which its authors thought the Geatucson economy could be most productively analyzed:
¢dz0a2y Q& bSg tNRALISNRGEY Ye¢HB G {f doyf ANWANRWRANES K dzy /2 INY
applied to the increasingly urban and metropolitan area stretching from northwest ot&ttde Nogales and Sierra

Vista south of Tucson on the Mexican border. The Morrison Institute for Public Policy at Arizona State University used
that term in its 2008 Studg S L2 f A G y'Y | NANTRis/i$ a@ dconprdinally interébhdedRed dvded

urban economic area similar to the urban belts found in Southern California or the Northeast of the United States.

13 Page. 29.
* Dan Hunting, Joseph Kalt, and Luther Propst, May 2010.
! Grady Gammage, Jr. et al. May 2008.
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¢CK2dzaAKG 2F & F &AAy3atS avySal LRt Rlargest écorlomidregon i theSniteddzy [/
States, while Phoexiby itself would rank 18and Tucson 68 *° This large population, work force, and concentration

of economic activity represents an attractive market for goods produced, a large and diverse labor pool to be tapped,
and an aggregation of income and ithaattractive to new and existing businesses.

Tucson, as an important part of that larger economy, can enjoy the benefits of that connection in terms of access to
markets, specialized supplies, technical expertise, public and private infrastructurBueitucson does not have to

imitate Phoenix (or Denver or Salt Lake City, for that matter) as it seeks to protect and enhance its own economic
vitality. Instead, as th8lueprintalso made clear, Tucson should play to its strengths to enhance its advasizage

LX FOS (2 tA@ST 62N] X YR R2 o0dzaAySaad !'a (GKS {2y2Nly
I 2YLISGAGAGS" ' RO yil 3Sa¢

In a competitive world, where virtually every nation, province, state, countycétyds out trollingfor
the best employers, the smartest people, and the mzegpable managers and workers, Tucson and
Pima County need to follow the firatle of the management gurufo what you are good athis
means protect anénhance the assets that make Tucson wiha.

The greatest competitive advantageathTucson has over metropolitdhoenix ists spectacular natural

setting with abundant opportunities for outdoor recreatiofihe extremely large size of the Valley of the
Sun[Greater Phoenix areathakes accesng trails for hikingind mountain biking difficult for many in

Maricopa County, but these amenitiase much closer at hand in Tucson. The natural beauty and

environment of Tucsoh N £t NBIF R& Ay LI I OS FYyR NBYINJahdof & Ayl
the desert has been augmented land use protections that make access easyg affordable. Pima

[ 2dzyGeQa adaN)r GS3ae 27 | Ol simedsdfl. n3hrt, thelbip iGictureGsaydod A & A
one.

CKAA OSNEAZ2Y 27F 2 ghtic dvdoprett@iielgiheathods ithieg of tBdD @z L aeReyf sirengths,
those dealing with livability, scenic beauty, and outdoor recreation. As the Sonoran Institute Tucson coHcluded:

There idittle advantage to replicatingn urban form that hasden executed on a much larger scale a
hundred miles tahe north[Phoenix] Instead, development plans need to capitalize on metropolitan
¢ dzO & Droh@eat asset in relation to Phoenix: the incredible natural amenities of soutkrézona
coupled with aifestyle centered on enjoying that environment. Undleis model, the old tension of
economic development versus smart growth ahd environment disappears. With the environment as
¢ dzOa 2y Qa LINRadvanta@ednvHelSun Caorrided, 3t becomes ctbat conservation and smart
growth policies will spur economic development, not impede it.

These conclusions about quality of life, natural landscape setting, and recreation opportunities being a major economic

strength of the Greater Tucson areaare B Ff SOGSR Ay (G(KS daoSaid OAGASagég NI G
publish.

®Tucsonds NewpRitp3Iperity
17 o
Ibid. p. 17
'8 Ibid. p. 6.
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Some specialized consulting firms have taken to ranking cities for specialized purposes. For instance Next Generation
| 2yadzZ GAYy3I NI y1 SR & bcBrpétitive theickics aré in attyactitigSkillvdaousgirofésaianals. In
2009, Tucson was ranked No. 16 among the cities with populations over one million. The ratings were base on the
diversity of employment opportunities, the quality of the educationpportunities, the health of the population, the

cost of living, livability, social and cultural diversity, and leisure time opportunities. Phoenix did not make the list.

AARP also ranks cities on the basis of quality of life and low stress of livingfibe pged 50 years and older. They used
20 different quality of life metrics including congestion, crime, presence of universities, the health and fithess of the
population, park acreage, outdoor amenities, hiking and biking trails, number of farmerstsjammuting time, cost

of living, household income, unemployment rate, and quality of climate. In 2009 and 2010 Tucson was rated number
one on their list??

a2NB 02y @SyGAz2yltf NIGAYy3IEd olFaSR 2y Y2NB yisoidaRgbusinésdzi A
in a particular location (taxes, labor costs, quality of services and infrastructure) also tend to confirm the strengghs of t
Greater Tucson area as a place to start or operate a business. For instance, Forbes magazine regulariy (a6 y I (i 7
Hnn I NBSad OAGASa (2 RSUSNXYAYS GKS a.Sad ttl O0Sa F2NJ
Great Recession, Forbes rated Tucson close to the top ten percent of those large cities. As the economy deteriorated,
especidly in areas where the real estate bubble was perceived to be especialjioyef f | § SR ¢ dzOaz2y Qa
deteriorated. See the table below.

C2 NDb Sa a P0ABedt MayesSra Business and Careers

Year ¢dz0az2yQa w
2005 22
2006 49
2007 85
2008 131

Sourcehttp://www.forbes.com/2010/04/13/bestplacesfor-businessheltway-businessplaces10 lander.html

Inc. Magazine has caed out similar ratings of the Best Cities for Doing Business. It does the comparison across all
approximately 400 metropolitan areas in the United States as well as within varioudaszes of cities. Tucson, along

with about 100 other cities, is in thmid-sized city category. In the earlier part of this decade, the Inc. Magazine ratings
of Tucson, like those of Forbes, had Tucson in the top 10 percent. Tucson retained a high rating until the recession hit
which time it fell to the middle of the padhr the mid-sized cities. It retained its position, however, within the top 15
percent of all 400 metropolitan cities. See the table below.

9 hitp://www.aarp.org/about-aarp/press-center/info-07-2009/best _places to_live.html
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LyOod ald@l3ayS/IQaGASa F2NI 52Ay3 . dzaAySaa

Year Rank: 100 MieSized Cities Rank: All 400 Metro Cities
2004 8 60
2005 25 60
2006 13 52
2007 12 52
2008 46 NA

Sourcehttp://www.inc.com/bestcities/index.html

D2Ay3a AyilG2z GKS DNBIG wSOSaairzys ¢dz0az2y Qandatdetyephce tog | &
engage in business. As the region and the nation recover from the recession, one can expect the Tucson area to returr
to the vitality it has demonstrated over the last several decades.

3. The Impact of the Recession and the Beginning of Recovery in Tucson

Although we want to focus on lorigrm trends in the Greater Tucson economy and the forces driving them, when
RAaOdzaaAy3d aGKS SO2y2Yeéé Ay wnmn AG A& RAFFAOAzZA G G2
6S ONASTFte RAaOdzaa ¢dz0a2yQa SELISNASYOS (iKdza FI NI Ay f
context.

Tucson, of course, like most of the Mountain West and the nation is still burdened by the impact of the Great Recessiol
and, againlike the nation and region, Tucson is only slowly recovering. It is important not to primarily blame flaws in the
local economy for the economic downturn that the Tucson area has been suffering through. Tucson is unavoidably
linked to the nationalandinS Ny F GA2y | f SO2y2Yeéd ¢KS ¢dz0azy SO2y2YeéeQa
through which both economic growth and economic recession are imported into the local economy. Tucson did not
causell KS yIF A2yl f NBOSA&aA 2 ytobe yléselytidd@oii yecbiery NiBhO gagbfaldcondny. A

¢CKS ! yABSNBRAGE 2F I NAT 2y Qa 902y2YAO yR . dzaANYKS2%I @4&:
Economyi KI G awSOSyid RIGFE akK2g G(KF G { RAO QD Erapioymentis hoyongerNAR |
falling, retail sales are increasing, personal income has stabilized, and housing markets are in the early stages of
NEO2 OSNE ¢ ¢tKS NBO2@OSNEZ AT Al A& dzy RSN I &ukits Wgdraasdd S NI
continuity.

In terms of job loss, between the precession peak in 2007 and March 2010, Tucson lost 7.3 percent of its jobs. This
was a somewhat worse performance than the nation as a whole that lost 6.1 percent of its jobs. But Tucimgeha
following the national economic downturn. However, in the jpeeession expansion between 2002 and 2007,
employment in Tucson expanded by almost 24 percent while in the nation employment expanded by only 5.6 percent.
Thus Tucson, despite the jtdisses during the recession, on net, has seen substantial job growth. Nationwide, however,
the recession has actually wiped aitof the job growth between 2002 and 2067.

®This information and that contained in t loriomicRecessionamke ne xt
Recovery in the I ntermountain Westds Metropol it MountAineas, M
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¢dz0a2y Q4 dzySYLE 28YSyl NI GS RAR y26KSAEBO6aaNaze & dazOF!
rate rose 5.1 percentage points while across the nation the unemployment rate rose 5.8 percentage points. In March of
2010 the unemployment rate in Tucson was 8.5 percent, well below the national rate of 10.2 petman Was in the
lowest half of the 100 largest metropolitan areas in the U.S. in terms of its unemployment rate.

In the last quarter of 2009 and first quarter of 2010 there were signs that the Tucson area economy was recovering.
Over the last two quartetgroduction in the Tucson area rose almost 3 percent bringing total production to within one
percent of its earlier peak. This, however, as the employment figures discussed above indicate, has been a jobless
recovery thus far. This is about the same rateecovery found in the Mountain West as a whole but somewhat slower
than the nation. It placed Tucson right in the middle of the 100 largest metro areas of the nation in terms of recovery.

The housing collapse was centered in the Mountain West with RtdVpBoise, ID, and Las Vegas, NV, joining Phoenix in
GKS G2L) GSy YSGNB FINBFra Ay (GSN¥Ya 2F K2dzaAy3d LINAOS RS
percent decline in housing prices placed it within the highest 20 percent dfGBdargest metro areas in terms of
K2dzaAy3a LINROS O2ffl LJASd Wdzald a GKS K2dzaAy3d o022Y FyR
through 2008, this housing price collapse is depressing construction activity and retarding recovery.

The table below summarizes these statistics on how Tucson has been recovering from the Great Recession.

The Great Recession and the Tucson Metropolitan Area Economy

Economic Measure Tucson u.s. Tucson Rank Pre-Recession Growth
100 Largest 2002-2007
US Metro Areas Tucson U.S.
Employment
Change in Employment: Pre-Recession Peak to March 2010 -7.3% -6.1% 58th 23.8% 5.6%
Unemployment
% Point Increase in Unemployment Rate: Peak to March 2010 5.1% 5.8% 46th
Unemployment Rate: March 2010 8.5% 10.2%
Total Economic Production
Change in Value of Production: Peak to March 2010 -1.0% 0.8% 48th
Growth in Value of Production: October 2009-March 2010 1.4% 0.9%

Housing Values
Changes in Housing Values: Peak to March 2010 -30.1% -17.0% 81st

Source:Mountain Monitor, M. Muro, J. Rothwell, and K. Fikri, Brookings Institution and University of Nevada Las Vegas, June 2010.

4. The Growing Importance of Quality of Life in the Location of Economic Activity

l'd LRAYUSR 2dzi Ay GKS SINIASNRPRR25¥O0z8ab6RK¢ PAARRNBAGY S Y
Blueprint, that qualitativecharacteristics of the social, cultural, and natural environments in a particular location can be
a powerful force energizing regional economic development is not a new idea.bebagecognized for at least a half a
century.

Monitor, June 2010 ,the Brookings Institutionds Mountain West
Vegas.
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As also pointed out in thBlueprintt YR G KS {2y 2Nl y LyadAaiddziSQa ¢dz0azy NBL
amenities continue to operate in important ways today, helping to explain the above avecagemic performance of

the Mountain West led by the Sun Corridor in Arizona, as well as in the Southeast and the Pacific Northwest over the |
two decades’ Ten years ago the Economic Research Service of the U.S. Department of Agriculture pubfisbid a s
edition of Rural Development Perspectives the rapid growth in population in the rural counties of the Mountain
West?¢ KI G ANRSGK GGNF OQGSR FGGSyidAazy 2F lyltftéeaita oSOl dz
traditional landbased aatities of farming, ranching, forest products, and mineral extraction, all of which were in

relative or absolute decline. These USDA studies were focused on thaetoopolitan West, where one would expect
these traditional lanebased economic activitiesould dominate.

When we recognize the importance of social and natural amenities to local economic vitality, Bdegpentand

Sonoran Institute Tucson study did, a quite different picture of the forces driving the local economy emerges. The abilit
of an area to attract and hold residents is central to its economic vitality. In that context, those locally specific qualities
that make a particular area an attractive place to live, work, and do business are not just of aesthetic interest, they are
partof GKS 20t INBIFIQa SO2y2YAO o0laSe | A3IK ljdadtAade tAQ
turn triggers a series of dynamic changes that support ongoing local economic vitality. The quality of the social and
natural environments aahave profound economic implications.

The increasing importance of the attractiveness of an area to its present and future economic vitality has an economic
explanation. Advances in transportation and communications and changes in what it is thabtie@mey produces (the

shift from goods to services) have dramatically reduced the costs associated with geographic isolation. As economic
activity has become relatively more mobile, a different set of local characteristics, other than the presence of
extradable natural resources and the manufacturing based on them, has become important in determining the location
of economic activity: the quality of the local labor force, the quality of the public infrastructure, including schoass, park
and libraries, andhe quality of the social and natural environments. In the jargon of economics these factors can be
labeled human, social, and natural capital. That is exactly what the TBtseprintfocused on.

The U.S. Department of Agriculture, in trying to untemsl why some rural counties have shown considerable economic
vitality while others have stagnated, giving up their population to other regions, have categorizedetmpolitan

counties by over a dozen naaxclusive characteristics including familiaregiries such as agriculture, manufacturing,

and mining. But the Department of Agriculture has had to add categories to understand all of the sources of economic
vitality, including recreation, federal lands, retiremedegstination, commuting, and federands. As the table below

shows, in the 1990s it was retirement, federal lands, and recreation counties that led economic vitality in rural counties.
Counties focused on traditional exports like mining, manufacturing, and agriculture were the slowestggrorain

counties. Counties that remained specialized in mining actually saw net outmigration in the 1 9@@sbeen areas that

are perceived to have the human, public, and environmental resources that made them attractive residential locations
that haveprospered

“Thomas M. Power and Richard Barrett, Post Cowboy Economics: Pay and Prosperity in the New American West,

|l sl and Press, Spring 2000; Power , TBeingrard€nvisbnmentdl Brétéction iete t o r

Pacific Northwest: A ConsensusRepor t by Paci fic Northwest Economistso, Dep
Montana, Missoula, MT, December.

2 See the special issue of Rural Development Perspectives on the rural West, 14(2), August 1999, USDA, Economic

Research Service.

% With the 2010 Census just finishing, it will be several years before data is available to do similar analysis for the 2000-

2010 period. . For supporting evidence from the Western sta
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Population Change in Non-Metro Counties
by Type of County, 1990-2000
County Type Population Net
Change Migration

Retirement 28.4% 25.9%
Federal Lands 22.3% 16.4%
Recreation 20.2% 16.9%
Commuting 15.2% 12.0%
Services 14.6% 11.7%
Government 11.5% 5.2%
Non-Specialized 10.9% 8.4%
Total Non-Metro 10.3% 6.9%
Manufacturing 9.5% 6.1%
Poverty 9.1% 4.4%
Transfer Payments 8.5% 6.5%
Farming 6.6% 3.9%
Mining 2.3% -1.5%

High quality natural amenities contribute in a dynamic way to the location of economic activity. Areas that have been
able to attract and retain a high quality labor force are attractive because of those human resources. Areas that do not
have that labor force but have attractive characteristics that allow the recruitment of the necessary skilled workforce

without paying inflated wages also have an advantage.

pd ¢KS CIFAfdzNB 2F (KS & /-Basé VidwSfIhe GrextedTiBshdArea EgoRomy 2 G 12 y ¢ 9|

As pointed out earlier in the discussion of how to analyze a contemporary local economy, often the economic forces
supporting local economic vitality are ov@rA YLIX A FASR Ayid2 gKIFIG KFa O2YS (42 oS
b aS¢ @ASe 2F GKS SO2y2Yed Ly !'NAT 2yl GKA& A& &dzYyYl N
the historic export base. Within that export base view, local economic health is claimed to be determined by the health
and profitability ofthose exportoriented businesses that the local community hosts. That approach to the local
economy artificially narrows our view of the actual sources of local economic vitality and encourages us to limit
ourselves to the view through the reaiew mirra rather than directing our attention to present reality and future

trends.

Discussions of the Greater Tucson economy often are carried out in the context of the export base view. In that view,
businesses are assumed to locate in a community becausetafrtsite-specific economic resources such as copper
deposits, grazing land or good crop land. These business firms create jobs and workers and their families move to whi
those jobs have to be located. The distribution of these exmoiented naturalresource firms is claimed to explain why
people live where they do. To many thisis justhgrd 8 SR SO2y2YA O NBIfAaY®d Ga¢KI G4Qa

the Rural Wesatd,zd tGwndarnsd RMJobs Follow People in the Rural
Rural Development Perspectives, 14(2), August 1999.For t he Gr eat Pl ains see fANet Mig
Increasingly Linked to Natural Amenities and Suburbanizati on, ¢ J o h n Bural @=vetopmaenttPergpectives,
13(1), June 1998. For the South see AMigrants in the Rural
Cromartie, Rural Development Perspectives, 14(4), February 2001.
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One serious limitation of this oveimplified view of what makes the local economy tick is that ésdoot explain very

well the changes in the Arizona or Tucson economies over the last several decades. If we separate the traditional expc
oriented sectors from the rest of the economy and look at how employment and income have changed, it is clear that
there are other forces driving the economic vitality of the Greater Tucson area.

If we approximate the export sectors as agriculture, forestry, mining, manufacturing, and military bases and look back
over the last three decades, we see employment in thegeort sectors stagnant and declining slightly in Pima County

at the same time that employment in the rest of the economy was explodiBgtween 1981 and 2008 jobs in the

export sectors declined by 1,500 while 278,000 jobs were added in the rest ofdherag? That is, each lost export

sector job was replaced by 185 other jobs. If we look, instead, at aggregate real income received by residents of Pima
County from employment in the export sectors and the rest of the localBnted economy, between 198ind 2008

the export sectorslidincrease their real pay by about a billion dollars while income received from other sources
expanded by $20 billion. See the figures below.

Pima County Employment: Traditional Export and Local Sectors

500,000 "Local" Sectors: The Rest of the Economy: +278,000 jobs
450,000 -
400,000 -
«» 350,000
Q
S 300,000 |
© 250,000 -
)
Q0
£ 200,000
>
< 150,000 -
100,000 A
Traditional Export Sectors: -1,500 jobs
50,000 -
Agriculture, Mining, Manufacturing, Military
N > ) 4 9 N > \) A ) & ) ) A
> & > ® > o o o o ) ) Q N )
NS N N I - - - S T DS S S S
* | have labeled thisthe fitradi ti onal export sectorsod because they are
areabs fieconomic based is discussed. Most economic observe
include economic activity associated with visitor s (At our i st so6), educat i onrmdidentshaadt i t ut

specialized services being provided to clients outside of the local economy. There are tools available to identify all sectors
of the economy that appear to be serving customers beyond the local area. The Blueprint identified a detailed list of

these ATraded Sector Clusterso (Section 6: I ndustry Cluste
manufacturing and agriculture, but Hospitality and Tourism, Education and Research, and Business Services are also

|l i sted as fiexports.o Mining (as opposed to metal processin
include some economic activity aimed at customers outside the local economy. This will be discussed later in the report.

®All economic statistics, unless otherwise indicated, come

Information System. Income figures are converted to 2009 dollars using the CPI. The 1981 starting point was chosen as it
marked the end of the 1970s expansion in the export sector and the end of the 1980 recession.
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Pima County Total Real Income: Export and Local Sectors
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One reason for the failure of the traditional export approach to explaifingl economic vitality in the Greater Tucson

area is that the economic base approach implicitly makes two assumptions that, when stated, appear very questionabl
The first implied assumption is that people do not care where they live. They simply mehete the economy

demands. The second implied assumption is that business firms also do not care about where workers live or would lik
G2 tA0S 2NJ gKSNBE (GKS YIN)]SGAa F2NJ 0K2aS 0dzaAaAySaaQ fLINRI
these, but firms are assumed to ignore both and choose their location on some other basis. Neither of these
assumptions can be defended on either theoretical or factual grounds. When these indefensible assumptions are
modified, residential location chaids seen as an important economic force in determining the location of economic
activity and that seriously undermines the reliability of the export base view of the Greater Tucson area economy.

As briefly noted above, during the second half of the twethticentury, changes in the economy have made residential
location choices increasingly important in the determination of the location of economic activity. These changes have
made both people and businesses more mobile. The following changes have wiuttib the increased importance of
residential location choice:

i. Improvements in transportation and communications that have drastically reduced the costs
associated with geographic distance from economic centers. These changes include improves bigitems, the
extension of regular airline service to small cities, the development of modern telecommunications networks and
technology, the development of national and international television networks that reach the most isolated locations,
and the energence of competing nexday courier service. These changes significantly reduce isolation from the national
SO02y2Ye |yR OdzZ G4dzZNB RdzS (2 RA&GlIYyOS FNRBY G(KS yliA2YyQ:
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ii. Changes in what the economy produces have also had avrtamp impact on the location of
economic activity. With the shift from the dominance of extractive and heavy industry to light manufacturing and
services, the relative importance of transportation costs has declined as the value to weight ratio hasamsatically.
The incredible array of electronic equipment that now dominates our purchases is a good example. Transportation cos
no longer tie economic activity as tightly to particular locatiéhs.

As a result of these changes and the relative mghilfteconomic activity, it is less costly for citizens to act on their
preferences for certain types of living environments. Similarly, it has made it more feasible for economic activity to
follow the population as it makes residential location decisiofise result is that economic activity can increasingly

follow people as they make location decisions rather than people only following the location decisions of businesses.
Consider the shift of economic activity from center cities to suburbs: First @dlepl those centers of employment and
commercial activity and commuted back for work and shopping. Later the manufacturing base followed the population
to the suburbs, as did the shopping centers. Similar things can be said about the drasmdtjcaition to Arizona and

GKS NBald 2F GKS {dzyoStid FyR GKS 2y32Ay3 aGNBasSliat SYSy

It is this these interactive economic forces that led Biaeprintand the Sonoran Institute Tucson study to highlight the
economic importance of the quality 6fdz0a 2y Qa LJdzof AO AyadAddziAzyaszr SaLISOAL
environment, its attractiveness as a residential location, and the expansive protected lands and the scenic beauty, ope
space, and recreational opportunities they prawid

6. The New Sources of Economic Vitality in the Greater Tucson Area

The ongoing expansion of the Greater Tucson economy despite declines in employment in the traditional export sector
or relative stagnation in the earnings being generated by those seatay appear to be an economic puzzle to some.

For that reason it is important to understand what sectors of the economy have been responsible for the dramatic
economic vitality of the Tucson area despite the difficulties in mining, manufacturing, aicdlage over the last

several decades.

%% Mills, Edwin S., and Gary Chodes. 1988. "Non Extractive Employment Outside Metropolitan Areas" in National Rural
Studies Committee: A Proceedings. Hood River, Oregon. May 24-25, 1988. Corvallis, OR: Western Rural Development
Center, Oregon State University. Edited by Emery Castle and Barbara Baldwin, pp. 29-36. Mills, Edwin S. 1987. The
Determinants of Small Area Growth. Lecture Series 1. Corvallis, OR: Oregon State University, Graduate Faculty of
Economics.
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A. A 2008 Snapshot of the Tucson Area

Sources of Real Earnings: Tucson Area (Pima County) 2008
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The pie chart above provides a 2008 snapshot of the relative importance of various economic sectors as a source of re
SINYyAYy3a o6l 3Sasx al thelsélidnpbyEd). INgteRhaiinkKnihg empi@entiwasithe scirge of less
than one percent of the earnings generated within Pima Country. The processing of copper ore or copper metal away
FNRY GKS YAYS a4A0S A3 y20 OBRY AR YA Y AIFY OV ANZNA Y S o dzd I LI
over the 19692000 period, however, primary metals would have added only about 4 percent to mining earnings, less
GKFY + FS¢6 Kdzy RNBRGK&a 2F 2y S LISNOSy{ (rethedtheytaytidadaf 2 3S|
mining is not metal mining. The mining of sand and gravel for construction purposes is included in the mining category.
The use of mining to represent copper mining tends to somewhat exaggerate the actual relative importangeeof cop
mining in the Tucson are.

The sectors that are the source of most of the labor earnings are the service sectors (38 percent), government (27
percent), retail and wholesale trade (10 percent). Those three broad sectors represent aboutjtiaersof all
earnings. About half of the remaining quarter is explained by manufacturing, mining, and agriculture, as discussed
above. The remaining orgighth of the earnings comes from the combination of the financial, transportation, public
utilities, and caistruction sectors.

LG aK2dzZ R 0SS LRAYGSR 2dzi GKIG GKS da! O0O2YY2RIE{GA2yasz C:
figure above represents only part of the visitor economy. The retail sales, transportation, and other sectors impacted by

%" In the discussion here | focus on the direct impact of industry sectors on the local economy. Within the economic base
or export base view of the local economy, a multiplier would be applied to this direct impact to include indirect and induced
impacts as the earnings associated with mining circulate through the economy. These multipliers are often used to grossly
exaggerate the actual impacts. The problems with the economic base view of the local economy and the multipliers used
by it will be discussed later in this report.
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visitors are not included in that total. The Arizona Office of Tourism estimates that for Pima County in 2008 these trave
sectors represented 77 percent of the direct impact on earnings due to visitor spefiding.

These labor earnings, however, are not tirdy source of income to individuals and households. Income is also received
from investments in stocks, bonds, and real property in the form of dividends, interest, and rent. Some of this
investment income is also retirement income. In addition, peopteive income from governmeitin programs such

as Social Security, Medicare, Medicaid, Food Stamps, Unemployment Compensation, other government support
programs, and military pensions. These collectively are lalisd@dfer payment$n the national econmic accounting
because they involve the government collecting revenues from one group of people and transferring it to another groug
of people in a form that is not current wages or salaries.

Investment income and transfer payments represent substantaldlof income. Total labor earnings in 2008 in the
Tucson area were $19.6 billion. Investment income was $8 billion and transfer payments were $6.6 billion. That is,
investment income added about 41 percent to the labor earnings and transfer payments adofnr 33 percent. As a
result, total personal income was $34.2 billion, 74 percent larger than labor earnings alone. Put slightly differently, labo
earnings were the source of only 57 percent of total personal income. The other 43 percent of persoma ivas

received from sourcegot related to current employment in the economy. For that reason, investment income and
transfer payments are often calletbn-employment incomerlhe chart below shows the way labor earnings, transfer
payments, and investnm income contributed to total personal income in Pima County in 2008.

In addition to its relatively large size, nemployment income has another characteristic that makes it economically
AYLRNIGFYGY ¢KAA (@L)S 27F Ay GollowsSpedpla to wiegriHey2cRoadse fo reaide. Ini K S
that sense it makes people more mobile because they have a source of income that is not tied to employment
opportunities at any particular location.

8 fArizona Travel Impacts 1998-2009p,0Arizona Office of Tourism, July 2010, Dean Runyan Associates, p. 46.
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Sources of Total Personal Income: Pima County 2008
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B. A LongeiRun View of the Dynamics of the Tutgoea Economy

Earlier we pointed out that while the traditional export sectors have shown relatively little growth as sources of wages
and salaries, the rest of the Tucson area economy showed considerable economic vitality. Here we wish to briefly
explorethe sectors that contributed to that vitality.

i. Mining and Agriculture

DAGSY (GKIG ¢dzOazy Aa 2yS 2F GKS yraA2yQa I NBS YSIiNRI
activities dominate the lantbased economic activities outls of the densely settled urban areas. In the mid 1970s

when mining in Pima County was at a relatively high level and the Tucson economy was in the beginnirgeaf a 40
expansion, mining directly contributed about 6 percent of total income generatetidoyPima County economy. Mining
payrolls plunged in the 1980s and never really recovered while the Greater Tucson economy continued to expand
steadily. As a result, the direct contribution of mining to the regional economy fell to less than one perce®djndl

about onehalf of one percent in 2000 where it has remairféee the chart below.

# Here mining payrolls are compared to total personal income, including non-employment income. Earlier we looked at
mi ningés contribution just to total payrolls. Compared to
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Real Earnings In Mining and Agriculture: Pima County
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small compared to the huge payrolls assoed with all of the urbasbased economic activity: about $100 million out of
total personal income of $3dillion.*

ii. Manufacturing and Construction

The payroll from manufacturing in the Greater Tucson area expanded almost seven fold after gdprstifiation

between 1970 and the early 2000s. Manufacturing typically is very sensitive to the national business cycle since Tucso
sells its manufactured products into that national market (as well as into the international market). The receski®n of t
early 1990s caused a deep drop in Tucson manufacturing from which it recovered and continued its rapid expansion.
Manufacturing payroll turned downward again in 2003 and is currently feeling the effects of the Great Recession. In
2008 manufacturing wasponsible directly for about 8 percent of total personal income in Pima County. See the chart
below.

% Note the break in the agricultural data between 2000 and 2001. The United States changed the way it defines industries
in 2000, making the comparison of agricultural income data from the period before 2001 to that after 2000 difficult.
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Real Income (1,000s of 2009 $s)

Real Earnings in Manufacturing and Construction: Pima County
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Construction activity also fluctuates with economic conditions. All of the recessions over the last 40 years can be seen
the downturns in construatin payroll in Pima County. Judged by real payroll, the expansion in the construction industry
R2S&a y20 f221 dzydziadzr £ OSNIFAyfte y20 tA1S | Godzoof S d:
GKSY AYyTFElOA2y A awadlibhoasiFpRods ahdktie suppydedaiivé t8 demand. In 2008 construction
was directly contributing about 4 percent to the Greater Tucson area total personal income. See the chart above.

iii. The Service Sectors

The service industry sectors repegs a very broad set of quite different economic activities. In that sense it is like
manufacturing and retail trade, both of which produce or sell vastly different products. Service sectors include highly
technical medical, engineering, management, anchpater services as well as repair (plumbing, auto, carpentry) and
personal (barber, beauty parlor) services. Also included are the relatively less skilled yard and home maintenance
services as well as the relatively lpaid private child day care and eadducation services.
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Real Income (1,000s of 2009 $s)

Real Earnings in Health Services, Visitor Services, & Trade: Pima County
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shows that this national trend has also transformed the regional economy around Tucson. Business services have
exploded since the late 1990s. Health services have been growing rapidly since th@8®$d Finance and visitor
AaSNDAOSE ONBNEDBSRI @5 @ & 2 @zNIE*Kraedabor dadzings in thig SR0f sBriNd getérstmade
up about 18 percent of total personal income 40 years ago in the Greater Tucson area but now represent about 28
percent of total income. Clearly there has beeghift to services in Tucson.

iv. Government Sectors

The primary growth in the real earnings of workers in the various government sectors in the Greater Tucson area has
been in state and local government payrolls, including the University of Arideeathe figure below.

* The Arizona Department of Tourism estimates that only about half of the spending impact of visitors shows up in these
particular visitor services sectors. Other impacts are found in retail trade, transportation, and in all the other sectors in
which visitors make expenditures. fArizona Travel Impacts 1998-2008p,0Arizona Office of Tourism, June 2009, Dean
Runyan Associates, p. iv.
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Real Income (1,000s of 2009 $s)

Real Earnings from Government Employment: Pima County
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From 1970 through 2000 the payrolls of the federal government, both civilian and military, were fairly stable, averaging
about $500 million each after inflation is removed. In the early 2000s federal civilian payrolls (sometofswelated

to military bases) rose steeply. By 2008 federal civilian payrolls had reached $1.7 billion and total federal payrolls were
$2.4 billion or about 7 percent of total personal income. State and local government payrolls, on the other hand, were
steadily increasing, by fiveld over the last 40 years even after inflation is removed. By 2008 state and local
government payrolls represented about 11 percent of total personal income. Although the expansion in the University
of Arizona contributed tahis growth, local government payrolls have been consistently larger than state government
payrolls in the Greater Tucson area. In the first decade of the 2000s, local government payrolls in the aggregate have
been over 70 percent larger than state goverent payrolls. Together government payrolls were directly the source of
about 18 percent of total personal income in the Tucson area in 2008.

v. Non-Employment Income

As discussed above, sources of income that are not related to current involvemtbetiworkforce make up over 40
percent of total personal income. These include investment income (dividends, interest, and rent) as well as income
received from federal government retirement and income support programs. The growth in thessmayment

sources of income are compared to the growth of labor earnings in the Greater Tucson economy in the figure below.
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Real Income (1,000s of 2009%s)

Clearly these noemployment income flows, given their sheer size and growth, have the potential to impact the
regional economy. We will digss the likely impact of these large income flows on the local economy later in this report.

Employment and Non-Employment Income: Pima County
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7. The Economic Importance of Amenities in the Greater Tucson Area

The attractiveness of the Greater Tucson area as a place to live, work, and do busilessid to local economic
vitality in several different ways:

i. Attracting and Holding Businesses

Businesses have to be concerned about the availability of the workers with the skills and experience that a business

needs to operate or expand operatiorihecostof attracting the quality of workers businesses need also matters. If an

I NBlF Aa 2yS Ay 6KAOK 62N]SNB FYyR GKSANI FIFYAtASA ¢2dzA |

to attract and hold the workers they need in tharea. On the other hand, if the area, because of the local social,

cultural, natural, and humanreated amenities, is quite attractive to workers and their families, firms will have no

difficulty obtaining the quality workforce they need without payingNB YA dzy (2 aoNR 0S¢ 62NJ S
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area or staying in the area. Firms have to be concerned about the availability and cost of the workers they need. Local
amenities impact both. That is the reason the Tucsdn dzS LINA § i & ¢cdD ARy NRAFEXSIRSBy 2 Y
RSOSt2LySyid aaNBy3adkasgd tAa0G0SR LINAYEFNRE& f20Ft FYSYAG;
f SA4dzZNBX NBONBFGA2Y YR SYGSNIFAYYSy(d 2LJJ2 NI dzféy ask Sa >
well as art and cultural venues..

ii. Attracting and Holding Workingge Residents

The inmigration of workingage individuals and their families can have a stimulating impact on the local econemy. In
migrating families typically bring with theoapital in the form of savings, including the income they received from the
sale of their previous home. In the process of setting up a household and seeking jobgyieaints spend money

that stimulates the local economy. Empirical estimates inditlad a working age imigrant can have an impact that
creates the equivalent of one new job. In addition, ongoirgigration creates expanded markets for goods and
services that allow increased specialization and expansion of the local businessunofrastthat, in turn, allows the
economy to capture and hold more of the income generated by reducing income leakage out to fund imported goods
and services. Hmigration can also increase the labor supply, somewhat reducing the pay levels for workieskiisa
making the area an attractive location for new firms.

Between 1990 and 2000 the Greater Tucson area was, on net, attracting about 6,200 workingnagrauiins each year
(age 20 to 54). This was the difference between those moving in and kagag. With those imigrants came

another 2,600 younger #migrants each year Total net-inigration to the Tucson area across all ages was 12,800 per
year. Between 2000 and 2008, totalrimgration was slightly lower, about 12,000 per year. In the 22008 period

these net inmigrants represented an 11.5 percent increase in the Tucson area poputaGearly the Tucson area has
continued to be an attractive residential site for new residents.

iii. Attracting and Holding Retirees

Those reaching regment age can partially choose their residential location independent of the employment
opportunities an area may provide. Their retirement income follows them, whatever that location decision is. Retirees,
therefore, can focus more on where they wolikkto live and what the amenities are that various alternative locations
have to offer. Some straightforward economic considerations are still important including the local cost of living and, in
particular, the local cost of housing, easy access to higllity health care, and the potential for paitne employment

to supplement retirement income. But local quality of life and the myriad of local amenities are also very important. The
spending of iamigrating retirees stimulates the local economy in tlaeng way any injection of income from outside the
area does. As that income circulates locally it puts others to work generating additional income. To the extent that the
retirees are entirely out of the labor market, they do not fill the local jobs theyiselves create.

Between 1990 and 2000 Tucson had nemigration in the age 5plus category of 40,000 or 4,000 per year. Although

the Phoenix area is usually thought of as the primary destination of retirement migration, the Tucson area actually has
higher percentage of the population over age 55. As a percent of the population, for instancentigration rate of

those over age 55 was 85 percent higher in the Tucson area between 1990 and 2000 than in the Phoenix area. The 2C
Census data that wodlallow us to make the same comparison for this last decade is not yet available. Tucson has
clearly been an attractive destination for seniors. The AARP ranking of Tucson as the top retirement destination in 200

19902000 data from Table 2 in fAArizona Statewide Economic !
Tom Rex, Center fro Business Research, Arizona State University; 2000-2 008 dat a fr om A Cuwhthel at i v e
Components of Population Change for Metropolitan and Micropolitan Statistical Areas: April 1, 2000 to July, 2008 (CBSA-

EST 2008-10), U.S. Census Bureau, Population Division, March 19, 2009.
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and 2010 because of its lower stress lemedl higher quality of life confirmed this competitive advantage. The outdoor
recreational amenities of the Tucson area were highlighted by AARP.

The impact of retirementelated income on the Greater Tucson area economy is substantial. By 2008 justidle So
Security, Medicare, and other federal pension programs were a larger source of income to residents of Pima County
than the payrolls associated with all of manufacturing, the federal military presence, mining, and agriculture. Estimated
investment incone that is retirementrelated has been larger than the payrolls in the traditional exports sectors since
1981. The total of these two retirememelated streams of income is three times as important as the traditional export
industry payrolls. See the nefigure.

Retirement-Related Real Income Compared to Traditional Export Sector Payroll: Pima County
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different types of visitors from professional and bwess meetings to those focused on outdoor recreation to those
seeking unique cultural experiences. Of course, there are also people who come in from smaller cities and rural areas
shop, attend sports events, and/or enjoy an evening of entertainment esdiurestaurants and theaters. Tourism can

0S 2y Yy GAYRAZAGNARALFE aoOktSéeé GKIFIG FGGNI OGa tFNBS @2f dz
create a homogenous experience that could be replicated anywhere. That sort of tournisiegaade the quality of life

for residents as well as visitors, undermining the attractiveness of an area. Communities, recognizing that tourism can |
a threat as well as an economic benefit, have tried to become more discriminating in the type ahttheishave
encouraged. A variety of different names have come to be applied to types of more focused and sustainable visitor
economies that are consistent with sustaining and not degrading the unique aspects of a community: ecotourism,
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community-based tarrism, cultural visitors, heritage traveler, etc. The term that seems to have been adopted to
represent all of these types of tourism that explicitly seek not to threaten the unique qualities that are drawing the
visitors to an area igeotourism It has leen defined as: Tourism that sustains or enhances the geographical character of
a place its environment, culture, aesthetics, heritage, andthewe® A y3 2 T K{Tke devBoprieRt Sfthése o ¢
types of sustainable tourism and their embrace by tha/&l Industry Association of America reflects the negative
O2yy2iGlFidA2y GKIFIG KFa O02YS G2 oS aaz20AlFliSR 2@SNJ (KS
disrupting communities and creating mostly p#irhe low-paid jobs for iAmigrating young people, the focus is on

visitors and activities that specifically are compatible with local characteristics and that maximize local economic
benefits. The cultural diversity and richness of Tucson, itskeywrban lifestyle, and its surroundipgotected public

lands lay the basis for a productive expansion of geotourism in the Greater Tucson region.

The travel industry is a very important part of the economies of both the state of Arizona and the Greater Tucson area.

study done for the Arizam Office of Tourism in 2010 estimated that the travel industry contributes significantly more to
the total productivity of the Arizona economy than mieslectronics, mining, aerospace, or agriculture and related food
processing. See the figure below.

Arizona Gross Domestic Product, 2005-2008 *

Agric./Food Proc.

Mining

Micro-Electronics

Selected Export-Oriented Industries

F

2005
2006
2007
2008*

Aerospace
Travel
20 $1 $2 $3 54 $5 $6 §7 $8
Gross Domestic Product (Billions)
58ty wdzyaly | 2a20AF dSaminaNRLIsZy I ¢ NI 95¢
July 2010prepared for the Arizona Office of Tourism, p. 16.
¥See fAGeotourism: The New TiyAssatiationof Amerigay el , 6 Travel

http://www.tia.org/researchpubs/index.html .
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generated by varios economic activities in Pima County. We represented the travel industry by using the payroll in
those sectors that directly serve visitors: accommodations, food and drink establishments, entertainment, and
recreation. But we also pointed out that sometbé impact of visitors, about 23 percent, is not included in that

measure. If the remaining payroll associated with visitors to the Greater Tucson area is included, 5.5 percent of total
Tucson earnings are associated with the visitor economy. In 2008vthdt make the visitor economy almost seven
GAYSa fFNABSNI KKy GKS YAYAYy3 AYRdAdZAGNRQa RANBOG LI & NP
construction industry, but somewhat large than the financial services industry and quite a bittlaag the

transportation and public utilities combined. See the pie chart above.

The number of jobs associated with the visitor economy in the Greater Tucson area is also impressive. Almost 23,000
jobs were directly associated with visitor expenditune®ima County in 2008, over four percent of total j3bEhe

Arizona Office of Tourism estimates a modest 1.5 job multiplier associated with the indirect and induced impacts
associated with visitor spending, bringing the total employment impact to alm®808° If the direct jobs associated
GAGK GKS tAYlF [/ 2dzyi& OGN} @St AYyRddzZGNE A& O2YLI NBR G2 i
existing travel industry provides almost 60 times as many jobs. See the table below.

The Relative Importance of Rosemont Mine Projected Jobs
Source of Jobs Direct Jobs Multiplier "Total" Percent of Total Pima
Used Jobs County Jobs
Direct Total

Proposed Rosemont Mine 405 5.2x 2,106 0.08% 0.40%

Pima Ctny Travel Industry Jobs (2008) 22,770 1.5X 34,838 4.38% 6.69%

Total Pima County Jobs (2008) 520,444 1.0x 520,444 100.0% 100.0%

Source: Arizona Travel Impacts 1998-2008p, Arizona Office of Tourism, Dean Runyan Associates, 2009,

p. 46; Metropolitan Tucson Convention & Visitors Bureau, Tucson Visitor Statistics,

http://www.visittucson.org/includes/media/docs/OvernightTucsonVisitor.pdf

What these nurbers tell us is that even if the proposed mine has just a very slight impact on the travel industry in the
Greater Tucson area, the travel job losses could be much greater than the mining job gains. This will be discussed furtl
later in this report.

% Arizona Travel Impacts 1998-2008p, Arizona Office of Tourism, Dean Runyan Associates, 2009, p. 46.
% Cited in Metropolitan Tucson Convention & Visitors Bureau, Tucson Visitor Statistics,
http://www.visittucson.org/includes/media/docs/OvernightTucsonVisitor.pdf .
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lll. The Promises and Reality of Copper Mining

1. The Promise of Copper Mining

A proposed mining project is often presented by the mineral developer and perceived by residents of surrounding
O2YYdzyAlASa Fa aly 27FFSNI (Keérdiaccksa to de2dzd nAr@ral theipodultiBrifoflngvs £
wealth, and high wages for local workers. We begin with a discussion of those positive economic aspects of mining an
then turn to some of the often ignored negative economic characteristics of mining.

. 850 dzaS YAYSNIf SEGNIYOGA2Y Ay@d2t @3Sa NBY2@GAy3d O f dzd of ¢
O2YY2yte LISNOSAOBGSR (2 Ay@2t @S (GKS GLINRPRAZOGAZ2YE 27F & dz
exploration, when succés¥ dzf = Kl a 06SSy &a4SSy da RAaAaO2GSNRAyYy3 adomaily
and silver, provide some of the most colorful examples from our history. In fact, some of the first Europeans to explore
what is now Arizona and New MexicowereéS | NOKAY 3 FT2N) 6KS a{ S@Sy D2t RSy [ Al
Forest is named after the most famous of those early treasure seekers.

(@]

It is not just the development of precious metals that can generate considerable wealth. The copper mjroh@atte,
az2yildlyls 6Fa NBFSNNBR (G2 | a &demBy Tha dbeodedydf oikfitldstand 2atr 9 I NJ
natural gas fields were the source of personal fortunes and substantial corporate profits. Coal, iron, lead, and other
mineral discoveries transformed regions while generating considerable income. This view of our economic history has
led to a common association of almost any mining project with the production of considerable wealth some of which is
expected to benefit both wrkers and local residents.

In fact, mineral extraction activities pay among the highest wages available to blue collar workers. In Arizona in 2008,
mineral extraction jobs paid $67,000 per year while the average job paid $46,000, 44 percent highesettage pay.

Mineral extraction, however, includes oil and gas exploration and development, sand and gravel production, and a
variety of other minerals besides metal ores and specifically copper. Estimates for copper industry payrolls for 2008
indicate thatcopper jobs across Arizona paid somewhat more than the average for all mineral jobs, $69,000, almost 50
percent above Arizona average pay per jdlhese high levels of mining pay in Arizona are consistent with the pattern
across most of the nation.

Inthe greater Tucson area (Pima County), mining jobs paid significantly less, $55,000 per year in 2008, about 30 perce
above the pay across all Pima County jhe economic impact study of the Rosemont Mine prepared by Arizona
State University projectedverage pay associated with mining jobs at Rosemont during the assumghZ0of copper

®fAThe Economitchel m\acztonoaf Copper I ndustry 2008, 0 George F. 1
Marana, Arizona, 2009; also see the edition for 2009 published in 2010. Wages and salaries in the copper industry were

divided by employment to obtain average pay per job. The 2009 average pay was significantly higher, $75,000. As

employment fell by 2,100 in the copper industry, it appears that the lowest paid workers were laid off first. In addition there

are likely to have been pay increases for those still employed. Data from other sources are not available for 2009 at the

time this report was prepared. For that reason, the 2008 copper industry average pay was used for comparison purposes.

37 U.S. Department of Commerce, Regional Economic Information System: Earnings by place of work divided by

employment.
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production to be $50,000 in 2008 dollars, about 20 percent above the average job in Pima Ediigyis consistent
with the lower mining wages that are currentlgibg paid in Pima County.

2. The Anomaly of Mining: High Pay but Little Prosperity

Given the high wages associated with mining, one would expect communities that rely heavily on mining to be unusual
prosperous. That, in general, is not the caserogsthe United States mining communities, instead, are noted for high
levels of unemployment, slow rates of growth of income and employment, high poverty rates, and stagnant or declining
populations. In fact, our historic mining regions have become synong with persistent poverty, not prosperity:
Appalachia (coal), the Ozarks (lead), the Four Corners (coal), and the Upper Peninsula of Michigan (copper and iron)
areas are the most prominent of theS&Federal efforts have focused considerable resourt¢esarcoming the poverty

and unemployment found in these historic mining districts. In addition, the copper towns of Arizona, New Mexico,
Montana, and Michigan and the Iron Range in Minnesota, the Silver Valley of Idaho, the gold mining towns of Lead anc
5SFRg22RT {2dz2iK 51 120FrT GKS a! N yAdzY /FLAG2t¢ 2F (KS
prosperous, vital communities. Over the last several decades some of these areas have begun to recover either as a
result of hundreds of milliasof dollars of Super Fund expenditure and/or as a result of tmeigmation of new,

relatively footloose residents and economic activities, but that recovery is usually not tied to ongoing mining.

The dramatic contrast between the wealth created and ttigh wages paid in mining and the poor economic

performance of mining communities needs to be understood before expanded mineral extraction activities can be safel
promoted as a local economic development strategy. Below we take a brief look at tte¢ pettormance of mineral
communities over the last thirty years and then turn to an explanation for that relatively poor economic performance.

In order to explore the contemporary local impact of reliance on mining in the United States, we look abnioenéc
performance of all US counties where mining (excluding oil and gas extraction) was the source of 20 percent or more o
labor earnings at some time in the 1980s. There are about 100 such counties that could be identified out of the 3,100
counties inthe US™ Data disclosure problems prevented the identification of some mine dependent codhties.

¥HAAn Assessment of the Economic | mpacts of the Rosemont Co
the Arizona Department of Mining and Mineral Resources by the Seidman Research Institute, Arizona State University,
November 2009, Table 4: Average direct wages and salaries divided by direct employment.

% Outside of the rural US Deep South where a long history of racial inequality has led to persistent poverty, mining and

other natural resource counties are prominent among the persistently poor non-metropolitan counties. fiMining the Data:

Analyzing the Economic Implications of Mining for Non-metropolitan Regions,0 William R. Freudenburg and Lisa J.

Wilson, Sociological Inquiry, 72(4), Fall 2002. Also,The Revised ERS County Typology: An Overview, 1994, Peggy J.

Cook and Karen L. Mizer, Economic Research Service, Rural Development Research Report Number 89, US Department

of Agriculture. Compare the mining counties with the persistent poverty counties, pp. 8 and 24.

“ The Regional Economic Information System 1969-2000 CD-ROM (Bureau of Economic Analysis, US Department of
Commerce) was the source of the ddependecodboniy was dathudae
one year in the 1970-19790r1980-1 989 peri od fAminingo | ess Aoil and gaso ea
earnings by place of work.

*1|f a few firms dominated local mining, federal regulations prevent the release of the mining data for that county. This is

often a problem in any given year, but is less of a problem when looking at 20 years of data since mining data often will be
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The US miningependent counties are spread out over half of the American states but are geographically clustered in
the Appalachian (Pennsylvania, Wesgliia, Tennessee, Kentucky, and Virginia) and Mountain West states. The
century-old copper mines of Arizona, New Mexico, Montana, Utah, and Upper Michigan are included as are the new
gold mines in Nevada. The older coal mines in the southern regione @rbat Lakes states (lllinois, Indiana, and Ohio)
are included as are the new open pit coal mines of Wyoming, Montana, Utah, Colorado, and New Mexico. The lead
mines of the Ozarks in Missouri, the precious metal mines in the Black Hills of South Dakibta Sitver Valley of

Idaho, and the iron fields of Minnesota are also included.

The question we seek to answer is whether this high degree of reliance on mining allowed these counties to out perfort
counties that did not specialize in mining. Econopgidormance was measured in terms of the growth in the total

income received by residents, the aggregate labor earnings of residents of the county, per capita income, and
population. In addition, the level of per capita income at the beginning and ertkgfdriods was analyzed.

The decade of the 1980s was not good for mirdegendent counties. Aggregate labor earnings in those counties grew
much more slowly than in other counties, almost 60 percent slower. During the 1990s earnings were still growing mor
slowly in miningdependent counties, 25 to 30 percent slower. In the 20008 period?, however, rising metal and coal
prices led to a recovery of some mining counties after 20 years of depressed economic vitality. During that period,
although mining conties saw much slower population growth, the earnings and per capital income of the residents of
YAYAYy3 O2dzydASa 3ANBg FlLadSNI GKFy Ay 20GKSNJ O2dzyGASa 7F:
earnings grew 13 percent faster inmirig-dependent counties while total income grew 9 percent faster. For the whole
period 19802008, despite the resurgence of mining activity in the most recent period, however, aggregate earnings anc
per capita income still grew significantly more slowlynixig-dependent county earnings grew over a third slower,

personal income almost a quarter slower, and population and per capita income about an eighth slower. See the table
below.

Given this poor economic performance in US mirdagendent counties desitthe high wages paid by mining, it is not
surprising to find that population growth in these counties was negative during the 1980s and significantly slower than
in the rest of the nation in the 1990s. Population growth continues to be significanthersthwing the 20022008

period too. See the table below.

available for at | east one of t-hependemtr sdO anhe husmigeral off y
have been labeled mining-dependent if it were not for these data disclosure restrictions is unknown. However, our

analysis identified about the same number of mining-dependent counties as other studies, about 100 counties dependent

on solid minerals and another hundred dependent on oil and gas extraction. Kenneth Deavers and David Brown in a 1985

study identified a total of 199 counties in these two categories (Natural Resource Dependence, Rural Development, and

Rural Poverty, Economic Research Service, US Department of Agriculture. Rural Development Research Report No. 48).

A 1994 study identified only 146 mining-dependent counties (including oil and gas counties) (Peggy Cook and Karen

Mizer, The Revised ERS County Typology, Economic Research Service, Rural Development Research Report Number

89, US Department of Agriculture).

*2|n 2001 the U.S. Department of Commerce shifted is industrial categories from the Standard Industrial Classification to

the North American Industrial Classification. Instead of reporting on total mining and the sub-categories of metal mining,

coal mining, oil and gas, and other mining, it reported only onthe sub-c at egor i es of f@Aoil and gas
except oil and gas. o0 The 2000 and 2001 datha20@1l2008 petiod.lFr@a di r e
the 1980 to 2000 period we approxi mated the fimining except
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Ratios of Growth in Economic Vitality Indicators
Growth in Mining Dependent/Growth in Non-Mining Dependent
1980-1990 ]1990-2000]2001-2008]1980-2008
Personal Income 0.59 0.82 1.09 0.76
Population -0.85 0.50 0.65 0.87
Per Capita Income 0.72 0.95 1.13 0.88
Earnings 0.41 0.69 1.13 0.64

Source: US Dept. Comm., BEA, REIS Local Area Income

Despite the high wages paid in mining, teeel(as opposed to the growth rate) of per capita income was also lower in

the miningdependent counties and, given the slower growth, the gap irsedaelative to the rest of the nation

between 1980 and 2000. The gap grew to $9,500 per person by 2000. In 2008 there was still a gap in per capita incom
in the mining counties, but the gap had narrowed to $3,608ee the table below.

Level of Per Capita Income: Mining Dependent and Non-Mining Dependent Counties
1980 1990 2000 2008
Mining-Dependent $8,390 $13,754 $20,099 $30,240
Non-Mining Dependent $10,201 $19,622 $29,548 $33,191
Difference -$1,811 -$5,868 -$9,449 -$2,951

Source: US Dept. Comm., BEA, REIS Local Area Income, and author's calculations.

It is clear hat over the last several decades, dependence on mining did not provide a reliable path to prosperity that
allowed mining communities to perform better than other American communities. In fact, rt@pgndent
communities lagged significantly behind thesgage for the rest of the nation.

These are not new results. US Department of Agriculture analyses of rdigiregndent counties have also pointed out
the slower economic growth and lower per capita incomes in midiggendent countied? In addition recet report by

the US Census Bureau providiPigfiles of Poor Countisiowed, when counties are classified by the type of industry
that dominates the local area, mining counties had the highest poverty rates of any industrial group and that poverty
rate increased systematically between 1989 and 1496.

*® Most mining operations are located in non-metropolitan areas where average incomes, in general, are lower. If the
mining-dependent counties are compared only to other non-metropolitan areas as opposed to all counties, both
metropolitan and non-metropolitan, it is still true that the mining-dependent counties have lower per capita incomes and
that they lost ground relative to other non-metropolitan counties during the 1980-2000 period. This is also true for most
mining regions even if the mining-dependent counties are compared only with the other non-metropolitan counties within
the same state. Of the 24 states with mining-dependent counties, only 5 (MT, MN, MI, GA, and SD) had per capita

i ncomes above -mdtrepolitan avdrageis 1990 and per capita incomes in the mining communities within
those five states were only 4 to 9 percent higher. In 2000 the per capita incomes of mining-dependent counties exceeded
that of t h-metrsdremgireodlyg 3 staiesn In 2008, despite the expansion of mining, 17 of the mining states still
had non-metro per capita income above that in the mining-dependent counties. The average per capita income in the
mining-dependent counties remained below the per capita income in the non-metropolitan areas for 1970, 1990, 2000,
and 2008. In 1980 the per capita income in mining-dependent counties was 5 percent above the national non-metropolitan
per capita income.

*See the studies cited in footnote 37 above.

*® Profiles of Poor Counties: Some Empirical Evidence, Patrick Cardiff, US Census Bureau, Small Area Income and
Poverty Estimates, FB3-1065, Washington, DC 20233, 1999.
http://www.census.gov/hhes/www/saipe/asapaper/Cardiff99.pdf
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Unemployment is also higher in minkdgpendent counties in the US. For instance, unemployment rates in coal mining
countieg® are significantly above the average unemployment rate in the state where thetgilocated. Averaged

over the 19962000 period and across all cealning counties, the unemployment rate in those counties was 55 percent
above the state average rates. For some states such as Arizona and Virginia, the coal county unemploynaeat rates
two to three times higher than the state unemployment rates. See the table below. Given the ongoing job losses in mo:s
coal mining counties due largely to lakdisplacing technological change, these high unemployment rates might be
expected. During th 1980s, for instance, the layoff rate in the mining industry was the highest of all the major industrial
groups in the US and the rate of job displacement in coal mining was much higher than in mining as*a whole.

Ratio of the Unemployment Rates in US Coal Counties
to the Statewide Average Unemployment Rate, 1990-2000
AL AZ CO IL IN KY MT NM ND
1.05 2.64 1.31 1.50 1.38 1.64 1.76 1.38 1.82
OH PA TX uT VA WV WY All US Coal Counties
1.75 1.44 1.23 1.73 2.95 1.27 1.02 1.55

Source: US Department of Labor; author's calculations

The important point to be drawn frorall of these statistical results is that these mining activities, in general, have not
triggered sustained growth and development in tbealregions were the mining took place. Closure of mines in the

late 19"and early 28OS y (1 dzNRA Sa 2 Tl iy 6fySIR (¥ RaFOFHY R2YyYSYld 2F YA
persisted over longer periods, it did not trigger a diversification of the economy. Instead, as labor saving technologies
reduced employment opportunities, the region around the mines became dsstewith high unemployment and

poverty rates'® As mining again began to expand in the 2008 period, counties that depended on mining made up
some of the losses over the previous twenty years, but still lagged behind other counties that were not mining
dependent and remained vulnerable to downturns in the mineral economy such as happened in 2009 and almost
certainly will take place again.

3. Explanations for the Poor Economic Performance of Mining Communities

The explanation for this poor economic pefok Yy OS RSaLIA (S GKS t20Ftf SO2y2YeéQa
industry lies in the instability of employment and income associated with mineral development activity. The experience
of Arizona with copper mining dramatizes this. Copper industry eynpémt in Arizona in 1974 was 28,000. By 2003 it

had tumbled, with some weak efforts at recovery, to 5,900 jobs. Almost 80 percent of the copper jobs had been lost.
With rising copper prices, employment recovered between 2003 and 2008 to 11,000, stDgodycent of the 1974

A US country was categorized as being a fcoal mi ning cou
were 99 such counties out of Americads 3,100 counties. The
Economic Analysis) was the source of the employment data; US Department of Labor the source of the unemployment

data for the yeas 1990-2000.

*" fiThe Industrial structure of job displacement, 1979-88, Monthly Labor Review, September 1992, pp. 17-25.

8 A 2002 review of the literature dealing with the economic characteristics of mining-dependent rural communities in the
US confirms these results. Of the 301 quantitative economic findings in scholarly studies about how mining-dependent

communities fared relative to other communities, there were almost two negative impacts reported for every positive
finding (1.87:1). See fiMining the Data: Analyzing the Economic Implications of Mining for Non-metropolitan Regions,0

William R. Freudenburg and Lisa J. Wilson, Sociological Inquiry 72(4):549-75. fARural o i s used | oos
non-metropolitan areas that can have urban areas with populations of up to 50,000.
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peak copper employment, but then tumbled again in 2009. Mineral development almost always has suchlausbom
aspect to it that is tied to the wide fluctuations in world commodity prices. See the figure below.

Arizona Copper Production and Employment
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In addition, technéngical change is constantly reducing the number of jobs associated with any given level of copper
production. Notice in the figure above that as production of copper in Arizona almost doubled between1983 and 1997,
employment continued to decline and thetabilized at a relatively low level. The productivity record, for instance, in
O2LIJISNI YAYAY3I 20SNJ GKS fFad ljdz- NOESN) OSyiddzNE Aa AYRAOI
copper output per worker has increased five foldcgiri974. Put the other way around, the labor requirements have

been cut to a fifth of what they were in 1974, from 35 workers per 1,000 tons of copper produced to just 7 workers. Se
the figure below'®

* Data from the Arizona Department of Mining and Mineral Resources and from the Western Economic Analysis Center
annual reports on AThe Economic I mpact of the Arizona Copp
42



Declining Labor Intensity and Employment In Arizona Copper Industry
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This labotdisplacing technological change Hadped copper mining companies control costs and remain competitive
while processing lower and lower grade ores. The downside of this growth in labor productivity for workers and
communities is that the labor required per unit of production has continteef@ll, reducing the number of jobs

associated with the industry. Thus even if production is stable, employment continuously falls. Only constantly
expanding mineral development can maintain stable employment, and this is rarely possible over the longmyun
particular area. A small part of the impact of declining employment in the copper industry has been offset by rising
wages for the remaining workers. This, however, has not eliminated the substantial swings in real wages and salaries i
the copperindustry over the last forty years. The decline from the peak to the last trough is more than 75 percent even
when measured in terms of copper payroll rather than employment. See the figure above.

% This chart combines data on total wages in the Arizona copper industry from the Arizona Department of Mining and
Mineral Resources through 1989. For 1990-2009 the data is from the Western Economic Analysis Center on personal
income flowing directly from the Arizona copper industry. The personal income figures have been reduced by 12.6 percent
to reflect just the wages and salaries portion based on the relationship between the WEAC personal income and wages
and salaries for the 2004-2009 period.
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Real Payroll in Arizona Copper Industry
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The decline in the copper industry also had a dineqgact on the Greater Tucson area. In 1974 the mining industry

LI @8NRff Ay tAYl [/ 2dzydeé 61 & bcttm YAfftA2Yy Ay (2RI &Qa R:
Over 75 percent of the mining payroll had disappeared. Despitedibeline in the income that mining was injecting into

the Pima County economy, the economy expanded. As a result the contribution that the mining industry was making
directly to the income received by residents fell from 5.1 to 0.5 percent. Mining wasdehth as important as a

source of income in Pima County in 2009 as it was in 1974. See the figure below.
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Real Earnings In Mining : Pima County
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Another source of declining employment and earnings in mining is that mineral deposits are always, ultimately,
exhausted, and the industry has shift to new geographic areas. In addition, because of the high profits that are
associated with periods of high metals prices and profit squeezes when metal prices fall, there tends to be ongoing
struggles between miners and mining companies over theishaf those profits and losses. This has led to often bitter
and extended strikes and lockouts that have also taken their toll on local communities, adding still another source of
economic instability. Finally, mineral extraction tends to be land intensmposing a disruptive footprint on the natural
landscape and contributing to significant environmental degradation. This makes rdiepegdent areas less attractive
places to live, work, and do business, depressing economic diversification and aesetop

These welknow sources of economic instability in minidgpendent economies lead businesses and households to be
very cautious about the investments they make in areas dependent on mining. Since workers, residents, businesses, a
local governmentslo not know how long the employment and payrolls will last, they reduce their risk by avoiding fixed
investments that may be lost if the mineral industry enters a period of decline. As a result, mineral workers commute
long distances to jobs, maintainingsidences at some distance from the mineral development. Businesses are hesitant
to develop local commercial infrastructure and local governments are hesitant to finance public infrastructure with debt.
The result is a less fully developed local econamy more income leakage out of the local economy. In short, excess
dependence on mining tends to constrain local economic development, leading to the depressed economic conditions
that have come to characterize many minidgpendent areas.

The policy implications of this description of the problem are straightforward.

a. A commitment to mining is probably not a good economic development strategy because of the instability it can
bring to the local economy. Diversification away from relying on miningedurce the vulnerability of a
community.
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Metric Tons of Copper

b. In addition, avoiding additional environmental damage associated with new mining and repairing the damage
associated with past mining is important in making the community an attractive place for current and new
resdents and businesses which promotes ldagn economic development and health.

c. Finally, projecting that a mine will operate continuously for 20 or more years with more or less constant
employment and payroll (when adjusted for inflation) is unrealisticause it ignores the market cycles in
copper prices and production and the ongoing deployment of ladaming technology. For more than a century,
copper production and employment have fluctuated widely disrupting communities that depend on mining.
There ae no twenty to thirty-year periods when major expansions and then contractions did not take place.
See the figure below.

U.S. Primary Copper Production: 1900-2009
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1. Introduction
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projections about the positive impacts the proposed Rosemont copper mine will have on the local and state
economies’ The authorship of this report is unclear. Rosemont says that Arizona\$tatersity was the source of the
report and the version of the report on the Rosemont website indicates that it was produced by the Seidman Research
Institute at Arizona State.

However, another version of the report that appears to be identical excegh®cover page indicates that Dr. Madan

M. Singh, the Director of the Arizona Department of Mines and Mineral Resources (ADMMR) was the author. That
version carries the seal of the State of Arizona and indicates that it is a Special Report of thePgjzamament of

Mines and Mineral ResourcésDr. Singh is a mining engineer, not an economist, and is not on the faculty of Arizona
State University. It is unlikely that he would have run the REMI regional economic model to estimate the local and state
impacts of the proposed Rosemont Mine. That model is a complex proprietary economic model comprised of thousand
of simultaneous equations that a consortium of Arizona agencies, including Arizona State University, had Temsed.
reason for the ambiguity @r the source and authorship of this report is unclear. It certainly does not contribute to
confidence in the credibility of the report itself.

In the following review of the Rosemont economic impact report, we reach the following conclusions:

i. The laclof detail on the application of the Regional Economic Models, Inc. (REMI) economic model to the proposed
Rosemont Mine and the proprietary nature of the model makes it impossible to evaluate the reliability of the projected
economic impacts. The economi@niR St Ay3 NB&dzZ G& I NB fIFNBASté& aofl Ol o02E

ii. The economic impact modelirgsumedghat the impacts of the proposed large open pit copper mine are positive.
The only thing the modeling attempts to determine is the size of the already assumed@asijiact. The mine is
assumedo have no negative impacts on other commercial activities and nemarket economic costs.

iii. The modeling assumes that the economic impacts of the proposed Rosemont Mine will be almost constant over the
20-year operationalife of the mine. Actual experience with copper mining over the last forty years in Arizona indicates
that this will not be true. The economic impacts, instead, are likely to be unstable and variable.

iv. The Rosemont economic impact modeling indicabes the projected Rosemont mining jobs will pay only modestly
above average wages in the Tucson area. The impact study projects that the Rosemont mining pay will be well below
average pay in all mining activities and, in particular, all copper miningtestiglsewhere in Arizona.

v. The number of direct mining jobs the impact study projects for the Rosemont project will be quite modest, about 400
This represents about a 1 in 1,500 job increase in the tooemty study area.

*1 http://www.rosemontcopper.com/economics.html . fAn Assessment of the Economic | m
Project on the Economies of the Cochise/Pima/Santa Cruz Counties Study Area, the State of Arizona, and the United
States, 0 preée piianeIkidan Resdarch Institute, W.P. Carey School of Business, Arizona State University,
November 2009.

*2 http://www.admmr.state.az.us/Publications/sr26Rosemontimpact.pdf .

%3 http://www.remi.com/index.php?page=structure&hl=en US .
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vi. The Rosemont economimpact study projects that the indirect and induced jobs triggered by the Rosemont Mine
would have average pay that is implausibly high, far above actual pay levels for such jobs in the Tucson area.

GAAD® ¢KS avYdz GALX ASNE AsvateledOriody otlye Ras&n®nt NliBeiate inslRusiliykatge. it & O |
not clear what assumptions led to those very large impacts.

2. The Transparency of the Rosemont Economic Study Results

The REMI economic model used for the Rosemont economic impact stugdyoisreetary model owned by Regional
Economic Models, Inc. that is leased to organizations at a cost of a hundred thousand dollars or more depending on th
number of individuals and organization that will be allowed to make use of the model. For thodeawdoot leased

GKS Y2RStxX GGKAAa YSlIya GKFEG AG A& fIFNBSt& | aofl O] o2l
cannot be analyzed and confirmed.

This is not a criticism of the REMI economic model itself but, rather, of its applieaibunse which cannot be analyzed

or replicated by those who have not incurred the expense of leasing the model. That distinction between the economic
model itself and its use is important. Economic models of this sort are often used primarily for plailams purposes,

to show how important or beneficial a particular special interest is to the overall community. The explicit intention of
those using these economic models is to wrap a special interest in the public interest by demonstrating that there i
actually a coincidence of interests. It is not just private businesses such as Rosemont that use these economic models
this way. Norprofit organizations and public agencies do the same. Public universities, for instance, regularly use such
models todemonstrate the contribution they make to the local economy. Regional fine arts advocates often do the
same. Any group that wants to enhance its public image finds these models useful for what is, in essence, a public
relations effort rather than an objente economic analysis. The users of the models know that they will produce only
positive results. The only question is how large they can make that positive result as they manipulate the model.

The only tests that someone who has not leased the modehpaty to any particular application of a model like REMI
are the consistency and plausibility of the results. In this particular application of the REMI model to the Rosemont ming
some of the results are plausible while others appear to be clearly an.err

3. A Summary of the Major Conclusions from the Rosemont Economic Impact Study

One of the most important conclusions of the Rosemont economic impact study is that all of the economic impacts
associated with the proposed mine guesitive. Jobs are crated, but no other jobs are eliminated. Income and tax
revenues increase, but no sources of income and tax revenues are lost and no additional services have to be funded o
of the new tax resources to serve the mine or its employees. No environmental aestiscussed or quantified.

Besides the investment and operations costs associated with the proposed mine, there are, according to this study, no
other costs that are borne by parties not affiliated with the Rosemont operation. This is an implaasitileson to

draw about the economic impacts associated with a very large open pit copper mine.

The Rosemont economic impact study finds only positive impacts associated with the proposed mine because it focuse
only on the economic impacts associate wittKk S YAy SQa alLISyRAYy3Id ¢KS addzRe |t &
projected spending impacts over the next two to three decades by assuming an implausibly smooth spending pattern
and job and earnings impacts. If the pattern of Rosemont projected job impacompared to the actual pattern of

Arizona copper industry jobs over the two most recent tweydar periods, 1992009 and 197€1989, the difference is
dramatic. The Rosemont projection is for an almost perfectly smooth level of employment farsthksfiyears and

then a 20 percent phase down in preparation for closing the mine. Of course that is not what Arizona has experienced
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with copper industry employment over either of the last two-@®ar periods when employment rose and then
plummeted by 5(Qpercent. See the figure below.

As discussed elsewhere in this report, that past actual pattern of employment over time was not unigue to Arizona or tc
copper mining. It is part of the cyclical pattern in mining and also reflects the ongoing deployntandredisplacing
technology in mining. In discussing the positive employment and earnings impacts projected for the Rosemont mine,
these cycles of boom and bust overlain by ongoing reductions in employment also should have been discussed since
they disrupthouseholds, other businesses, and communities. That is, they are a cost associated with reliance on coppe
mining.

Rosemont Projected Employment Compared to the
Two Most Recent 20-Year Periods of Arizona with Copper Industry Employment
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4. Many High Paid Jobs?

AL LA X
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the proposed mine, about 400 joYsis plausible. Despite the size of the proposed mine and its projected level of
production, ongoing technological change has allowed higher and higher levels of production per person employed in
copper mining. This, iturn, has reduced the labor demand associated with even a relatively large copper mine to a
guite modest level.

Total employment in the threeounty study area was about 600,000 in 2608he 400 projected Rosemont jobs would
represent about one job in 300 for the area. This modest level of employment has several important implications.

> Table 4, average employment over the production phase is 406.
° U.S. Department of Commerce, Regional Economic Information System, Pima, Santa Cruz, and Cochise Counties.
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induced impacts, the total impact will be quite snialthe regional economic context. Second, since this is the primary
public benefit of the proposed mine, this small benefit will not justify incurring significant public costs. Third, the
negative impacts of fluctuating mine employment due to normal ecoicaryicles in the international copper market will

not significantly disrupt the regional economy even though the fluctuations in copper mining employment and income
may disrupt families and rural communities.

The Rosemont economic impact analysis provgtegections of annual payroll during the operation of the mine in

addition to annual employment at the mine. The average wages and salary expenditures over the production life of the
mine are projected to be $20.2 million. For the average of 406 jobsisthist under $50,000 per Rosemont mining job.

The average pay per job in Pima County in 2008 was about $42,000. So the Rosemont mining jobs are projected to pa
about 18 percent above average pay. That certainly is a positive feature of these jobs lattiéast partially offset by

the expected instability of employment in copper mining. Interestingly, the projected $50,000 pay level is somewhat
below what the average mining job in Pima County paid in 2008, namely $55,000 p&t Heairaverage minippay in

Pima County was well below the average mining pay across the state as a whole which was about $67,000 in 2008.
Average pay specifically in copper mining across Arizona, however, was slightly higher, about $69,000 bEhytiat.

the pay in coper mining jobs across the state was almost 40 percent higher than projected for the Rosemont mine. Thit
may reflect the fact that Rosemont expects to be able to take advantage of the lower level of mining pay in the Tucson
area.

The Rosemont economic irapt analysis also projects the wages and salaries and employment associated with the
various jobs that would be created indirectly by the purchases of supplies and materials by the mine and induced by th
mine workers spending their pay. Thatallowsthe €@dzt A2y 2F (GKS | @SNI IS LI & LIS
jobs. These jobs include both relatively lpaid jobs such as convenience store and-faetl restaurant jobs as well as
relatively wellpaid jobs in equipment manufacturing and healdre. Those Rosemont impact projections do not

appear plausible and raise questions about the application of the REMI model. For instance the implied average pay
across all of the direct and indirect jobs that the Rosemont mine is projected to create @80T his is significantly

higher than the projected average pay per mining job at the Rosemont, Mine, not a plausible outcome. The average pa
per mining job implied by these total employment and earnings impacts is also much higher than the progscpest p
Rosemont job, $71,000 per year versus about $50,000 per year. For some of the jobs listed, the pay per job is
implausibly high, $300,000 per year, for instance, in manufacturing jobs. See the table’below.

% U.S. Department of Commerce, Regional Economic Information System. All average pay per job statements from this
source are in constant 2009 dollars.

%" The Economic Impact of the Arizona Copper Industry 2009, George F. Leaming, Western Economic Analysis Center,
March 2010, payroll divided by employment, Tables 10 and 11.

%8 Earnings by place of work divided by total jobs, Appendix Tables A1l and Al2. Stated in 2008 $s.

% Some of these differences may be tied to the way the REMI model treats supplements to wage and salary
disbursements. The National Income and Product Accounts include employer contributions to retirement and insurance.
The footnote on Tables A12 suggests that REMI is using the same definition since the language is identical to that used in
the U.S. Department of Commerce Regional Economic Information System from which the Pima County pay per job was
calcul ated. I't is also possible that etchoen odreifci naictcioounn tosf fia ofi
full- and part-time jobs.
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Pay Levels Projected by the Rosemont Economic Impact Study Versus Actual Pima County Pay Levels 2008

Industry Sector Rosemont Economic Impacts during Production Actual Percentage Difference Rosemont
Jobs Annual Earnings Implied Pay per Job Projected Versus Pima County
incld. Benefits Pay per Job with NIPA Actual with Estimated Benefits
($milions) Benefits

Manufacturing 17 5.1 $ 300,000 | $ 82,337 264%
Wholesale Trade 41 4.7 $ 114,634 | $ 54,529 110%
Retail Trade 163 8.8 $ 53,988 | $ 28,107 92%
Information 12 1.8 $ 150,000 | $ 56,133 167%
Finance and Insurance 42 3.6 $ 85,714 | $ 34,986 145%
Administration and Waste Serviceq 90 3.7 $ 41,111 1 $ 26,198 57%

Source: Appendix Tables A11 and A12, Rosemont Economic Impact Analysis

5. The Impact of the Assumed Multipliers

l'a YSYGA2ySR 0290835 GKS w2aSy2yid SO02y2YAO AYLI OG |yl f
with the mine purchasing supplies, equipment, and services from local, state, and national businesses. In addition, the
projected impacs include the effects of Rosemont workers spending the income they earn.

P'yEfAl1S GKS GRANBOGE AYLI Olla 6KAOK Ay@2ft @S GKS ydzyo SNJ
20KSNJ GAYRANBOG I YR Ay RdzOS R éecohovhicinadél. TheseNditidhal éstimdatedi S R dz
impacts are very large. The 400 direct mining jobs projected for the Rosemont Mine have an annual payroll of about
$20.2 million dollars associated with them. But after the indirect and induced impacts arekajein 2 + OO 2 dzy i =
impact on employment in the threeounty study area is over five times that number of jobs and almost seven times

that level of payroll. At the state level, the implicit multipliers are seven times the number of jobs and alntinseé4 hs

much personal income. By the time the analysts get to the national level, the job impacts are 10 times the original 400
direct jobs (4,169 jobs) and over 17 times as much income. See the table below.

Direct and Total Impacts Projected for the Rosemont Mine
Annual Average Over 20-Year Production Period
Geographic Area Direct Total Implicit

Impact Impact Multiplier
3-County Local Area
Employment 406 2,106 5.2
Personal Income $ 20,200,000 |$ 139,800,000 6.9
Government Revenue | $ 6,200,000 | $ 18,800,000 3.0
State of Arizona
Employment 406 2,906 7.2
Personal Income $ 20,200,000 | $ 214,100,000 10.6
Government Revenue | $ 6,200,000 | $ 31,900,000 51
United States of America
Employment 406 4,169 10.3
Personal Income $ 20,200,000 |$ 352,300,000 17.4
Government Revenue $ 127,500,000
Sources: Tables 4, 5, 9, 10, 11
Note: The direct impact on personal income is wage and salary income.
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The implicit multipliers are as large ey are because the proposed mine is projected to hire so few workers and has
such a modest payroll. While the mine is projected to spend $20 million per year paying its workers during the twenty
year production phase of the mine, it is also projectedpend another $232 million per year on other thifisChat is,

only 8 cents out of every dollar spent is spent on payroll. About $74.4 million of thedalmmoperations costs are
assumed to be spent in the thremunty area around the mine on sup@ieequipment, and services. Within the state
those nonlabor expenditures are projected to total $93 million.

These results just do not seem plausible. It should be kept in mind that Tucson is not a major mining supply center.
Arizona is not either. This important because specialized equipment and services associated with copper mining,
concentrating, refining, smelting, etc. usually are not obtained within the local economy. For instance, the huge haul
trucks, draglines, and mechanical shovels usediiting along with the specialized concentrating and refining

equipment, for instance, may not be produced in Arizona. In carrying out the economic impact analysis, the analyst has
to make a judgment about what part of the equipment and supplies can achmlyyoduced locally and ,even when it

is produced locally, how much equipment and supplies have to be imported to support that local production. Inaccurate
representation of the capacity of the state and local economy to produce those goods and seamisggnificantly
exaggerate the local employment and income impacts. At the extreme, for example, if one were to attribute to an
automobile dealership all of the employment and income associated with the manufacturing of the automobile and its
partsandd 2 F GKS OGN} yaLRNIFdGAz2y O02ada 2F 3ASGaGAy3a AL G2
income that greatly exaggerated the actual contribution the dealership made to the local economy.

6. Conclusions

CKS w2aSyz2yil aSIORY2ANAO ARAIAOR Y0 06S AYGSNILINBGSR a
LINE L2 ASR w2aSY2yid O2LIISNI LINP2SOGd® 902y 2YAO AYLI OG aic
designed to demonstrate the positive impacts that proposeajgrts will have on the local economy. This allows private
projects to demonstrate public economic benefits that can help justify requests to make use of public resources. By
RSaA3ays>s GKS aSO02y2YAO AYLI OGaé¢ I NBactsbargigndrad. L2 aA G A BS 0!

Given that a large open pit copper mine is being proposed, an economic analysis that assumes no external costs simp
not plausible. In addition, even in the narrow context in which this economic impact analysis was carried out, indire
and induced employment and pay results are not plausible. The analysis also ignores the cyclical nature of the copper
industry, something with which Arizona and the Tucson area have relatively recent experience.

Any reliable economic analysis of the Bo®nt Mine must both accurately analyze the local job and income impacts but
also consider the full range of costs associated with the proposed mine. Both the projected job and income impacts an
the public costs need to be put into the larger contextlué Greater Tucson economy and its lang economic

development strategy.

% Table 2 shows annual average expenditures of $252.2 million to cover the non-labor costs of mining, processing,
shipping, refining, smelting, and taxes. Also see table 3.
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V. Economic Values Put at Risk by the Proposed Rosemont Mine

Considering Costs As Well As Benefits

As discussed in earlier sections of these comments, the economic impact stuelyoddhe Rosemont Mine focused
exclusively on the financial benefits to various parties who would work for, sell materials and equipment to, or receive
tax revenues from the proposed mine. Of course, if that was all there was to the proposed minaythédebe no
O2yOSNY | o2dzi 2NJ RSo6lFGS 20SNJ GKS YAYySY Ll ¢2dZ R 6S
However, rational economic decision making usually involves carefully weighing the benefits of an action and comparir
those kenefits to the costs and deciding whether or not the benefits, on net, justify the costs. In that typical economic
situation, an analysis that suggests that there are only benefits is not very helpful.

In this section we very briefly review the most widdigcussed potential public and private costs that exeernalto

the Rosemont Mine in the sense that they are costs that other individuals have to carry, uncompensated by Rosemont.
The point of listing these external costs is not to suggest that ther@aly costs associated with the proposed mine,

but, rather, to make surall benefitsand costs are considereas they should be in any comprehensive and rational
economic decision making

It should be pointed out that this type of critical review of thenlefits and costs associated with a proposed mine is not
an antimining perspective. Mining companies carry out exactly this type of analysis before they make investments in
the development and production of mineral resources. The fact is that most knanerah deposits are left in the

ground undeveloped because mineral companies have concluded that the value of the minerals once extracted,
processed, and refined does not justify the costs of producing them. Some of the Rosemont ore deposits have been
knowfor over a century but have been left undeveloped not because of environmental hostility to mining but because
with pervious mining technologies and mineral prices, the ore was too low grade and high cost to justify production. It
was not economic. The poy’ i A & G KI-YOA yAADY héa (y2 Of SIS AL 1 y26yY YAYSNI f
it. That happens regularly in the mineral industry when analysis shows that the costs do not justify the costs of
extraction and processing. As a result, thasieeral deposits are left in the ground, 14mined.

The public and the government agencies which represent them should carry out exactly the same sort of economic
analysis but from a public perspective. The Rosemont mine wishes to make use of publizvédedsir, and natural
systems. The owners of those public resources, represented by various government agencies, need to analyze whethe
the benefits to the public will justify what will be lost to the public if these public resources are committed to th
Rosemont copper project. If the conclusion is that the cost to the public out weighs the benefits to the public, it would
0S NIXGA2ylFf F2NJ GKS LlzotAO (2 NB2SOG GKS w2asSyz2yid ah)
irrational or antimining than similar decisions that mineral companies make on a routine basis to walk away from
1Y26Yy YAYSNIf RSLIairida 2y GKS INRdzyRa GKFG GKS& I NB «

Values Put at Risk by the Proposed Rosemont Mine

We begin with a simple list of the values tilae proposed Rosemont Mine puts at risk as indicated by the ongoing
dialogue within the Greater Tucson area about the mine. These are the potential costs that need to be carefully analyz:
and, following a similarly critical analysis of the public besefssociated with the proposed mine, compared to those
benefits:
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protected lands: visual and recreation impacts.

ii. Transformation of a scenic Wway, State Highway 83, into a mine haul road dominated by oversized loads, large
tractor trailers, and other mine traffic.

ii. Industrialization of rural landscapes and communities.

iv. Threats to air and water quality including the potential for ongoing toxiasss.

v. Threats to water supply.

vi. Dark skies and astronomical observation.

vii. Wildlife habitat and wildlife corridors.

viii. Socioeconomic impacts

ix. Threats to cultural resources.

¢CKNBFGa G2 GKS DNBIFGSNI ¢dz0az2y ! NBlF Qa 9EGSyaAadsS bSi 2:
The Extent and Value of the Public Lands Encircling the Tucson Area

As discussed elsewhere in these comments, Tucson is nearly surrounded by protected lands that give this metropolita
area one of its unique qualities which is not only important to residentd dzi A& | f a2 0(GKS F2dzyRI
recreation and visitor economy. Major investments have been made at the federal, state, county, and city levels to
provide for and protect vast natural open spaces around the Tucson urban area. This siterspublic lands includes
National Forest and National Park lands as well as state lands, wildlife refuges, county park lands, and ranch lands tha
the voters of Tucson and Pima County have paid to protect from residential development. The acregge &rhost

2,000 square miles. Even priced at relatively low levels, the public investment value associated with these public lands
also huge, $2.3 billion. An Appendix on Public Lands Investments attached to these comments discusses the size,
divers@ > FyR @l fdzS 2F (K2asS flFryRad ¢KS (lFro0fS 06St2g adzyyl
unique and attractive quality of life. Note that 63 percent of the land surrounding Tucson is public land and almost a
third (31 percent) is Natiad Forest or National Park land.
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Public Lands Surrounding Greater Tucson
Jurisdiction Area(sq mi) | Percent of
Study Area
Coronado National 83t 27%
Forest
CNF General For 667 21%
Area:
CNF Wilderne 167 5%
Area:
Arizona State Trust 59t 19%
Lands
Pima County Parks & 162 5%
Protected Lands
Saguaro National 142 5%
Park
Santa Rita 79 3%
Experimental Range
Las Cienegas 77 2%
National
Conservation Area
Other Federz 55 2%
Other Publi 38 1%
Total Public 1,982 63%
Not Publi 1,15¢ 37%
Total Study Are 3,137 100%

Source: See Public Lands Datgpendix B

According to the USFS Region Th¥etional Visitor Monitoring Results (2008)ere were an estimated 2.4 million
visitors to the Coronaddlational Forest in 2007, almost 500,000 of whonitetgsthe wilderness area®ver 43 percent
of the surveyed visitors listed eleven Pima CoutifyCodes as their residencelgloreover, 48.8 percent of surveyed
visitors traveled less than 25 miles to visit tiational Foresand an additional 20.7 percetraveled between 250

miles. These data clearly show that nearly 70 percent of the visitors to the Coronado National Forest leesidemts
of the GreatefTucsorarea.

Activities within the Coronado National Forest were also monitored in the 20@8/. The activities with the highest

level of participation involved hiking or walking; viewing natural features, scenery and wildlife; and relaxing, allgnvolvin
active engagement on these public lands and all dependent upon the high amenity viteeGironado National

Forestc scenic and accessible landscapes, peace and quiet; and the presence of native species.

Saguaro Nation@arkis also contiguous to the City of Tucson. Rirecon Unit (easpf the National Pariks less than 20

miles north ¢ the Rosemonv¥alley where the proposed mine would be located. The backcountry and wilderness area of
that Eastern Unibf the Saguaro National Panlould havesweeping views over thgite for the proposedRosemont

Mine and its huge open pit and expansiwaste rock and tailings disposal areas.
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Boththe eastern and western units of the Saguaro National Baniserve outstanding tracts of tf&onoran Desert,
including foohills grading into significant mountain ranges. The park is named for the Sagutdng,@erhaps the most
striking and picturesque of the native cactus of the regimmd the icon of the SouthwesfThe landscape consists of a
rich mosaic of Sonoran Desert vegetation with striking changes in vegetation composition as the topography gain
elevation from the deserloor to the mountain peaksThe park also contains an abundance of native wildlife; one
threatened species, the Mexican Spotted Owl, lives in the parkaaetidangered species, the Lesser Looged Bat,

is in residence durinits migration.

Saguaro National Park is the single most popular visitor destination in the greater Tucson area, with 2,738,772 visitors
2008.This national park is one of the most unique units within the National Park System since the park has a maj
American city of nearly a million residents, is right in the middle of it. The estimated spending associated with Saguaro
National Park in 2008 was $24 million. The projected employment and payroll impacts were 335 jobs and $6.7 million i
labor income®*

Clearly these public lands are an important part of the lives of Tucson area residents as well as the economy of the
region.

Viewshed and Scenic Degradation

The proposed Rosemont Mine would impact these public lands in a variety of negative waysti®teasss currently

taking place on or adjacent to the where the open pit, waste piles, and facilities would be located would be displaced.
¢CKS I NAT 2yl ¢NIXAfX ¢gK2aS SadloftAakKYSyd g+ a OKFYLAZ2YSIH
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tower several hundred feet in the air. More importantly, because of the size and location of both the open pit and the
waste piles, the disturbandand associated with the mine will be visible from a good part of the public lands to the
south, east, and north. See the figure below.

% National Park Visitor Spending and Payroll Impacts, 2008, Daniel J. Stynes, National Park Service, October 2009.

These economic i mpact est i peaty-ckasy Garrea tbhaere dpersanwisas whith wasitlleu anlg
basis for the 2.7 million visitors figure provided in the text above for the Saguaro National Park. The difference is that each

party has more than one visitor and multiple visits to the park by a party during a single trip are removed. In addition, local

visitors are assumed to spend muchlessinewo money in the | ocal economy that pe
area. That assumption is somewhat questionable given that those local visitors might otherwise have traveled to some

other area for their recreation if those opportunities were not available locally, draining expenditures from the local

economy. The role of the National Park in attracting and holding households and businesses in the local area is also

ignored in those estimated park economic impacts.
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Viewshed Analysis (Source: Coalition Against Mining the Santa Ritas (2010)
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In the figure above, the red areas indie locations from which the proposed mine pit as well as the west& piles

and tailings depositions would be visible; orange areas indicate areas with visibility of the mine pit (which removes a
sizable portion of the east face of Weigles Butte netrithe summit); and yellow areas indicate locations with visibility
of the wasterock piles and tailings deposits.

Clearly the mine will impact the view of the natural landscape from a significant part of the public lands surrounding the
Great Tucson aredt will degrade that view, adding permanent scars as well aslastong industrial facilities.

I 2y Ft A00G ¢ A (Fonotah Dekert Cahgiryafich Qlan

One of the most biologically diverse counties in theited Stags, Pima Countygontains a rictdiversity of vegetation,
ranging fromcactusstudded deserts to conifer forestand accompanied by an equally diverse complement of animals.
In 1998 the Pima County Board of Supervisors initiated discussions on land use planning and conservationshortuit
shaping the growth debate to encompass scientific principles derived from ecology and conservation biology. By
undertaking land use planning and decisioaking based on scientific rather than mere political considerations, Pima
County moved to théorefront of conservatiorbased land use decisianaking in the US, and in 2001 adopted the
Conservation Lands System as the foundation for the Sonoran Desert Conservatiomilapitma.gov/cmo/sdcp)).

The Bard of Supervisors recognized at the outset that success of the Sonoran Desert Conservation Plan would depen
upon broad support and involvement by the people of Pima County, and made participation by relevant public agencie:
organizations and interestetlitizens at top priority in undertaking its conservation planning effort. In so doing, Pima
County has created an informed and engaged citizenry that remains fully involved in and committed to realization of the
and implementation of the plan. More thalb0 scientists contributed their expertise in shaping a plan grounded in

sound science, and nationally recognized peer reviewers were consulted to bring additional insights and expertise into
plan formulation. Also of note was the creation of an extem&eographic Information System that provides the
geographic scientific data base that serves as the foundation of the plan.

The plan consists of five initial elements:

¢ Critical Habitat and Biological Corridors
¢ Riparian Restoration

e Mountain Parks

e Historical and Cultural Preservation

e Ranch Conservation

Graphic displays of these plan elements are shown in the Sonoran Desert Conservation Plan Appendix clearly docume
the geographic extent of this important plan. The location of the proposed Rosemont $/sopérimposed as a red dot

on each of the graphics in order to clearly understand the scope and magnitude of the Sonoran Desert Conservation P
in terms of the conservation context of the proposed open pit mine.

Pima County has some form of jurisdictiamd/or management relationship over 5.16% of the study area, some 103,690
acres (162 square miles). The County has direct ownership of County Parks and Natural Areas containing 26,728 and
4,794 acres respectively. In addition to these County Parks atuddNAreas, Pima County holds fee simple title or
conservation easements protection on over 41,000 acres of ranchlands. In the aggregate, these ranches occupy over
123,000 acres in Pima County. These open space lands have been protected by virtu&dfi@/million in Open

Space Bond monies approved by Pima County voters since 2005. This agitvegprogram has resulting in land
conservation transactions occurring in six of the past seven years.

Unfortunately the site of the proposed Rosemont Misdocated in such a manner as to pose significant threats to each
of the five elements of the Sonoran Desert Conservation Plan. The proposed mine is in conflict with these plan elemen
as follows:
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e Adjacent to the critical biological core area and afed within key biological corridors (per map of Critical
Habitat and Biological Corridors);

e Situated in the headwaters of a stream (Davidson Creek) identified for riparian restoration and rehabilitation; it
is also in the vicinity of important springse¢amap of Riparian Restoration);

e Located within a strategic corridor of lands linking the Santa Rita and Rincon Mountains (containing Saguaro
National Park) and proximate to a proposed New Mountain Park and a New Natural Preserve (per map of
Mountain Park}

e Situated within an area designated as an archeological sensitivity zone, as well as a Priority Archeological
Complex and a Priority Archeological Site (per map of Historical and Cultural Preservation); and

e Situated proximate to a Ranch Conservationiisimmediately adjacent to the Coronado) and virtually
surrounded by lands identified as Ranchlands (per map of Ranch Conservation).

In sum, the proposed Rosemont Mine constitutes a significant adverse impact to the Sonoran Desert Conservation Pla
acomprehensive conservation plan years in preparation as well as supported and funded by the people of Pima Count
It is thus no surprise that the Pima County Board of Supervisors is unanimous in their opposition to the proposed
Rosemont Mine.

Conversion of a Scenic Highway into a Mine Haul Road

Because there is no railroad line in the immediate vicinity of the proposed mine, the copper products produced at the
mine will have to be hauled by truck to either a rail head or Interstate Highway in the Taiesor to a port in Mexico
F2NJ AKALIWSYG FONRP&aa GKS tFOAFAOD ¢KS AYAGALIE GNIFyaLRl
byway. This narrow and winding highway that links the Tucson area to the S&adétgoniaElgin area could be

dominated by huge oversized trucks carrying the concentrated ore and large tractor trailers carrying the copper plate
from the electrewinnowing process. In addition, an estimated 400 workers would have to be transported to the mine
site every day. The ahacter of this scenic highway that serves as a critical lifeline to a rural area would change
dramatically as would the view from the highway as it passes the mine site. Safety and congestion could become serio
problems.

Industrialization of a Natural Area and Rural Community

The proposed Rosemont mine would operate twefayr hours a day. Blasting would take place throughout the day.
Industrial lights sufficient to create a safe work site at night would illuminate the mine site all night long. Qisturbe
landscapes, industrial facilities, explosions with accompanying vibrations, indgstilaltraffic on Highway 83, and dust

in the air could significantly change the rural ambience of the area. The escape of toxic materials into the air as well as
surfece and ground water could also threaten the area.

Threats to Water Quality

Copper mining has a long history of creating serious water quality problems when sulfide ores are exposed to air and
water. Some of the largest and most problematic toxic wastes gitehe United States are associated with copper
mining sites (e.g. Butte and Anaconda, Montana, and 100 miles of the upper Clark Fork River from Butte to Missoula,
Montana). Mining engineers and environmental scientists have been aware of this problemarfy decades. Despite
aadzNF yOSa GKFG adKAEa ySEG YAYS Attt 68 GKS FANRG 2y
of projected water quality associated with metal mines before those mines were developed with the watey thatlit
actually resulted from the mine indicated that despite projections that with the pollution control measures in place
GKSNBE g2dAZ R 06S y2 @A2tlGA2Yy 2F gl GSNI ljdz £ AG& -feidtedy Rl NJ
exceedences® a il YRFNRa Ay &dz2NFIF OS 41 6SNWE ¢KS alFYS 461 a N
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These overly ptimistic projections before mining were due to several problems: i. the geochemical character of the ore

was not accurately estimated; ii. the hydrological conditions at the mine were not accurately characterized; and iii. the

proposed pollution controléchnologies did not perform as projectét.

This past performance underlines the necessity of extremely careful analysis before a copper mine is permitted and the
need to be very cautious and skeptical of assertions of zero emission mines.

Threats to Water Supply

Digging an open pit deep into a mountainside has the potential of interrupting existing groundwater flows and impacting
existing water users. In addition, importing water from other watersheds can impact current water users, including
irrigated agreulture, in the area from which water is being imported. Careful analysis of current water users and of local
hydrology is required to understand the likelihood of such ground water impacts.

Dark Skies and Astronomical Observation

The combination of heauyighttime illumination of the mine site and the suspension of particles in the air and emission
of gases from mine activities and ore processing is likely to undermine the relatively dark skies currently found in this
rural area. In 2007 the Arizona Ar&g;iences and Technology Academy published a report that underlined the economic
O2yGNROGdziA2Y GKFG FadNRy2Yes LIXIyYySiFNE a0ASyOSasz | yR
high potential to make an even greater contribution in théufe. That report warned, however, that population growth
YR &LINI 6f | NRBdzyR ! NAT 2y Qa YIFI22NJ OAGASa ¢l a OFdzaiy3
are reducing that impac¥. That light pollution threatened astronomical obsation and the ongoing contribution that
astronomical research could make to the economy. The Rosemont Mine has the potential of extending the light
pollution from the Tucson area significantly further to the south.

Wildlife Habitat and Wildlife Corridors

One of the primary purposes of the public lands that surround the Greater Tucson area and the restrictions on
commercial development of many of those public lands is to protect wildlife habitat. Landscapes without native wildlife
are not natural areas. Afevelopment proceeds on private lands, protecting existing wildlife habitat and corridors to
facilitate wildlife movement becomes more and more important. The impact of the proposed mine on the capacity of
surrounding lands to support wildlife needs to ftedied carefully. The impact of the mine with its blasting, noise, air

and water pollution, heavy highway traffic, nighttime illumination, etc. may extend the impact on wildlife far beyond the
lands actually occupied by the mine.
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iCompari son odActBal Wader Qualiy dt Hardrock Mines: The Reliability of Predictions in Environmental

| mpact Statements, o James R. Kuipers, etc. al. k&angp%lt s & A
should be pointed out that this study also concluded that proximity to water resources including discharges from the mine

and moderate to high acid drainage or contaminant leaching potential significantly increased the risk of water quality

impact and was a good indicator of future adverse water quality impacts. (p. ES-12)

% |pid. p. ES-13

¥iAstronomy, Pl anetary Sciences, and Space Sciences Resear
Chandler, Arizona 85248. http://www.aasta.net .
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Socioeconomic Impacts

As discussed in detail elsewhere in these comments, all of the environmental impacts discussed here also represent
economic impacts since they threaten to undermine one of the unique and attractive qualities associated with the
Greater Tucson Area, its kied set of public lands that not only provide the natural backdrop to this urban area but also
provide the outdoor recreation activities in which so many residents engage. Protecting those surrounding natural area
and open spaces are an importantpartoK S DNB I 4§ SNJ ¢ dzOaz2zy ! NBF Qa SO02y2YAO |
FYR FSRSNIf 3I20SNYyYSyita KPS AyodSaiSR KSIF@Ate (2 | aac
0SAYy3 YR GKS NBIA2YyQa Sdeényiranmandl p@tedidn ankl &cdndmid dgveldpkéht hevezO :
been complements, not painful tradeoffs. It is important to keep that in mind when public land use policies are being
decided.

Threats to Cultural Resources

The Rosemont Valley and surroundiniishand mountains are important cultural sites to all Native American with
ancestral and tribal connections to this land. The proposed mine has the potential to disturb, degrade or destroy Native
American sacred sites, ceremonial sites, and ancestral huemaains. Traditional resource collecting areas for food,
medicines, and traditional crafts could be lost.

Conclusions

/ £t SIENI& GKS LINRPLRASR w2aSY2yid aAyS R2Sa y2i NBLINBaSy
analysis suggests. Even theedi economic benefits in the form of the projected mine jobs, payroll, and tax revenues

are modest in size and likely to be unstable. In addition there are a broad range of potential public costs that need to b
studied carefully before any conclusion damreached about whether there are any expected net benefits associated
with the Rosemont copper project.

As our comments on the Greater Tucson Area economy point out, the Tucson area is not a failing economy in despera
need of a large open pitcopp®A yS (12 aGal gS¢ (GKS NBIA2yLf SO02y2Yed Ly
with the primary economic engine that has energized the economy over the last several decades and is expected to
continue to be the basis of economic vitality in the filiunamely the unique and attractive qualities associated with
¢dz0a2yQa yIFddzaNI 32 OdzZf GdzNF £ FyR a20AFt FYSYyAGASao®
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determinants of local economicedl being is required. Into that economic overview both the public benefits and public
costs associated with the Rosemont Mine can be set so that a rational decision can be made about whether the
w2aSY2yid aAySQa NBIljdzSaid 2 epabliéredoyfcRs nmkeydcah@nicard lpuld Solicy y R
sense.
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