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Valuing the Colorado River Basin 



We are a non-profit based in Tacoma, WA, founded in 1998. Our mission statement: Earth Economics applies new economic tools and principles to meet the challenges of the 21st century: achieving the need for just and equitable communities, healthy ecosystems, and sustainable economies.



Where We Work 

We have done work in diverse areas and with diverse organizations across the nation and world.



What  

is 
it  

worth? 

It’s tempting to answer this question with “It’s priceless”. This is true but not practically useful when making decisions about land and water use.



For some time, the environment has been thought of as a subset of the economy; the timber sector, the mining sector, and so on.But truly, all human activities and economies exist within the environment – on rivers and coasts, in valleys, and so on.



Freshwater 

Supply 

The environment provides many services (ecosystem services) that are economically valuable. For example, in the Basin, water supply is a key ecosystem service.(Image: Headwaters of Roaring Fork)



Carbon 

Sequestration 

Carbon sequestration and storage is provided by the forests and shrublands of the Basin.(Image: Coconino National Forest Ponderosa Pines in AZ)



Biodiversity 

Various ecosystems foster biodiversity and habitat, increasing human enjoyment supporting other ecosystem services.(Image: Vermilion Flycatcher, which migrates through the basin)



Recreation 

Recreation brings money to the Basin, and is an expression of the value people place on the ecosystems of the Basin.(Image: Rafters in the Grand Canyon)



Built Ca p ita l So c ia l Ca p ita l Huma n Ca p ita l 

Le ve ra g ing  Ca p ita l fo r 21st 

Ce ntury So lutio ns 

Na tura l Ca p ita l 

20th century focused heavily on built capital when looking to solve problems – bridges, levies, dams. We have a clear understanding of how we value built capital.



Built Ca p ita l So c ia l Ca p ita l Huma n Ca p ita l 

Le ve ra g ing  Ca p ita l fo r 21st 

Ce ntury So lutio ns 

Forests, 

Shrublands 

People,  

Ideas 

Regulatory Policy, 

Government 

Dams, Bulkheads, 

Levees, Roads 

However, in the 21st century, research and experience is showing that social, human, and natural capital have very important roles to play in maintaining quality of life. This report focused heavily on natural capital, which has some differences from built capital.



Built capital depreciates; natural capital  

is self-sustaining and appreciates 

This image illustrates one of the key differences between built and natural capital; built capital depreciates, but natural capital appreciates. This bicycle is less valuable than it once was, while the tree now provides more value in the form of climate regulation, air quality improvement, carbon sequestration, erosion control, and so on.



Colorado River Basin 



This image illustrates two of the big challenges faced when seeking to talk about ‘The Colorado River Basin’ as a whole; it’s large (and diverse), and has many stakeholders outside of its geographic bounds.



Colorado River Headwaters 

This pair of images – both from within Colorado – illustrate this diversity. This image was taken near the headwaters.



Mesa Verde Shrubland Prairies 

This image was taken farther south in Colorado – and is very different. And these differences are even more apparent when looking across the Basin as a whole, from the forests of Wyoming to the deserts of Arizona.



70% of those depending on water from the Basin live outside its bounds, from Los Angeles to Denver. 



Valuing the Basin 



14 Land Cover Types 

Grasslands Shrub/Scrub 

Coniferous Forest Desert/Barren 

Deciduous Forest Cultivated 

Mixed Forest Pasture/Hay 

Riparian Woody Wetlands 

Lakes and Reservoirs Emergent Herb Wetlands 

Rivers and Streams Urban Greenspace 

This list, which uses the National Land Cover Database (NLCD) land covers, belies the complexity and diversity of the Basin. Consider ‘coniferous forests’…



Coniferous forests in the Upper Basin are more predominantly Fir, Spruce, Lodgepole Pine (etc.) – they look more like those in the Northern US or even Canada.Coniferous forests in the Lower Basin are more predominantly Piñon-Juniper, Juniper, Ponderosa Pine – they are more open, and look more like those elsewhere in the southwestern US and even Mexico.To handle these sorts of complexities, we subdivided the Basin into 8 sub-basins and looked at which kind of values were applicable in each sub-basin.



Context  Matters. 

We also had to include the importance of context.For example, near a river, soil erosion has certain impacts on water quality or in silting up dams. So mitigating erosion there has a certain value. Away from the river, that value is different, because the water quality/sedimentation impacts are not the same.Similarly, near a city, the impact of a patch of green space on air quality is significant; there’s a lot of pollutants in the air and lots of people breathing that air. But away from the city, the value of the same amount of trees on air quality is different.We accounted for these factors in our study.



12 Ecosystem Services 

Water Supply and Storage Recreation and Tourism 

Water Quality Habitat and Biodiversity 

Water Regulation Aesthetic Information 

Flood Protection Energy and Raw Materials 

Erosion Control Food 

Air Quality Carbon Sequestration and 

Storage 



Water  

Supply 

And 

Storage 

You can speak of water supply as annual flow of value and a stock of stored value.$16.6-$42.0 billion annual flow$34.7-$94.6 storage (~2 years worth)We used annual water volumes, data about who uses the water, and general information about different rates paid by different groups (e.g. agricultural vs. municipal users) to calculate these numbers.



Carbon 

Sequestration 

And 

Storage 

Similarly, there is an annual flow of value in carbon sequestration (new carbon sequestered and the existing stock of carbon).Sequestration $0.72-$2.69 billion/yrStorage - $87.45-$259.92 billionWe used detailed data on carbon sequestration for the different types of forest and shrubland in the Basin, combined with data on economic impacts of carbon from the International Panel for Climate Change.



Annual value: 

$69.2-$496.4 billion 

 

 

Colorado River Basin 
Ecosystem Service Values 

Asset value (100 years): 

$1.8-$12.1 trillion (4.125% discount rate) 

$7.0-$49.9 trillion (0% discount rate) 

You can similarly think of the annual flow of value from all the ecosystems in the basin and the services they provide, and the embodied ‘stock’ of value (the asset) that enables that continuing flow. It’s like a building or a business being valued by the rental or other income being continuously generated. The 4.125% discount rate is pretty standard; but it was designed for use with built capital. Remember the picture of the bike and the tree? It’s worth considering other discount rates for natural systems, which is why we also looked at a 0% discount rate.



Where did all those values 

come from? 

There are a number of ways to calculate value provided by nature. A few examples:



Avoided Cost 

The 2013 floods in Boulder County inflicted over $2 billion in damages. When ecosystems help you avoid these damages, there is economic value.(Image: Jamestown, Colo., Sep. 15, 2013)



Travel Cost 

We all pay to go to national parks, but that pass price doesn't do a very good job of capturing how much we would actually be willing to pay to preserve these wild spaces. Because of social equity and a strong belief that wilderness should be a public good, these passes are heavily subsidized. In order to calculate recreational values of these parks, then, many economists use the Travel Cost methodology to calculate how much users are paying to *get to* wilderness: how far they're willing to drive, how many hoops they're willing to jump through just to get a breath of fresh air.“(Image: Grand Canyon)



Hedonic Pricing  

Natural capital increases the real property values of homes.(Image: Lake Havasu City, with London Bridge in the background)



Setting a price using benefit-transfer 

is like using real estate “comps.” 

 

We did not just use values from within the Colorado River Basin. Benefit Transfer is an accepted economic methodology (analogous to real estate or business valuations via comps). It speaks to decision-makers when expressed in currency units comparable to “built capital”. Benefit transfer is time-efficient & cost-effective for rapid assessment, and defensible if done according to best-practicesOur Colorado River Basin valuation was done in just a year, making it very cost effective, and leaves room for further refinement.Photo: Tom Caswell (from flickr)



What could you do with 

these values? 

These numbers can be of use in any instance where conservation or restoration might lead to substantial benefit – in terms of flood protection, stormwater management, fire risk mitigation, water supply and quality, sedimentation, air quality…There are applications at the local, state, regional/basin, federal level. A few examples:



After the Boulder County floods in 2013, FEMA awarded $460 million in funding. As of 2013, thanks to work by Earth Economics, ecosystem service values can be used in benefit-cost analysis for FEMA pre/post-disaster mitigation grants – and Earth Economics values for a particular region can be used instead of national values, meaning the values in this study can be applied for those wishing to apply for this funding or similar funding in the future.(Image: Lower Platte, post 2013 floods)



Copyright © 2014 Earth Economics 

$10 million bond 

In Flagstaff, AZ, realizing the value of the natural capital around their watershed, the city has embarked on the Flagstaff Watershed Protection Project – in the Mormon Mountain area – in the Upper Lake Mary watershed. (The work extends into Dry Lake Hills area and the Rio de Flag watershed). They are investing in forest management not just for fire risk reduction but erosion mitigation; reducing sedimentation of reservoir waters. They have started out with a two part funding mechanism – first was a 10 million dollar bond for initial thinning other forest treatment; and now they are following up by developing a forest health fee that would go on the water bill. Our data can help set the appropriate scale for these kinds of investments. (Image: view of Flagstaff from Mt. Elden, where some of the work of the Flagstaff Watershed Protection Project is being done)



Copyright © 2014 Earth Economics 

Natural assets… …At a distance? 

In the Colorado River Basin and environs, it’s not uncommon for utilities to be remote from the natural capital they depend on – but this doesn’t mean the relationship is less important, and there are ways to manage that relationship. Denver, for example, has embarked on the ‘Forests to Faucets’ partnership, where they raise money from a small fee on water bills (<$2/year) and use that funding to collaborate with the USFS to manage the lands (and waters) on which Denver depends. These kinds of projects can also use the values in this report to set their scale of investment appropriately based of the value being provided by the natural systems in question.(Image: Lake Granby, part of the Colorado-Big Thompson project. Third largest lake in the state. Water is pumped up to Shadow Mountain Lake, where it flows through the Alva B. Adams tunnel across the continental divide, to the Front Range.)



Copyright © 2014 Earth Economics 

 

Often what we don’t count is not valued. 

And what is not valued is often lost.



Thank You 

ccooley@eartheconomics.org 

Link to the report: http://www.eartheconomics.org/FileLibrary/file/Reports/Earth%20Economics%20Colorado%20River%20Basin%20ESV%20FINAL.pdfSummary brochure: http://eartheconomics.org/FileLibrary/file/Reports/Colorado%20Basin%20Brochure.pdf

mailto:zchristin@eartheconomics.org
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