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1. Introduction
In 2009 and 2010, the City of Pueblo's water utility, The Board of Water Works of Pueblo (Pueblo
Water), purchased 5,540 Bessemer Irrigating Ditch Company (BIDC) shares from Pueblo County
farmers. The purchase will remove one-third of Bessemer-irrigated farmland from production in
the St. Charles Mesa, Vineland, and Avondale communities.

makers advance a water development plan of action that supports the most efficient use of water,
maintains robust economic outputs on fewer irrigated acres, and achieves the best possible socioeconomic, land use, and environmental outcomes for Pueblo County.

In 2015, 2016, and 2017, a consulting team commissioned by the Rocky Mountain Farmers
Union—representing a broad consortium of local stakeholders—executed a series of analyses,
which indicate that the dry-up area (approximately 5,141 acres) contains some of Pueblo County's
most productive or potentially productive farm ground (Innovative Conservation Solutions (ICS),
2017, p. 13-14). The analyses go on to identify a dry-up alternative with the potential to preserve
critical production areas (CPAs), benefit remaining farmers who did not sell their water, retain
greater production capability in Pueblo County, and improve ecosystem services—all while
enabling Pueblo Water to secure its full municipal yield.
From 2017 to 2019, the Bessemer Project Association (BPA), an opposer in the Water Court
change case, worked with Pueblo Water to establish a provision in its decree that would enable
this alternative to move forward. The result was a “substitution of dry-up” provision (District
Court, Water Division 2, Colorado Case Number 17CW3050, 2019, Section 6.2.4). The substitution
of dry-up provision enables Pueblo Water to work with farmers, conservation groups, impact
investors, and others to retain the best farmland in production by substituting less productive
areas for dry-up. These dry-up candidate areas (DCAs) often exist in locations where
environmental gains, such as water quality improvements, can be achieved through more
strategic dry-up. Substitutions are advanced through voluntary, market-based transactions,
supported by a retained jurisdiction process in Pueblo Water’s decree.
In 2020—with financial support from the Colorado Water Conservation Board (CWCB), the Gates
Family Foundation, the Robert Hoag Rawlings Foundation, and the David and Lucille Packard
Foundation—Palmer Land Conservancy (PLC) commissioned this study, which assesses the
economic impacts of drying irrigated farmland in Pueblo County using an exploratory scenarioplanning approach. By examining the direct, indirect, and induced economic impacts of different
dry-up scenarios made possible by the substitution of dry-up provision and other statutorily
enabled dry-up alternatives, this scenario-based economic impact analysis (EIA) can help decision

9

Pueblo Water’s purchase will permanently dry one-third of Bessemer-irrigated farmland (5,141 acres) across three
communities: St. Charles Mesa, Vineland, and Avondale—almost all Farmlands of National Importance as
designated by the National Resources Conservation Service (ICS, 2017, p. 13).
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2 Executive Summary
An agricultural-to-municipal water transfer on Colorado’s Bessemer Ditch is poised to remove
irrigation water from 5,141 acres of farmland in three unincorporated Pueblo County farm
communities: St. Charles Mesa, Vineland, and Avondale. Dry-up will supply the City of Pueblo
with municipal and industrial water. The dry-up area equates to one-third of the Bessemerirrigated farmland in the three communities. This study assesses—and proposes approaches to
mitigate—dry-up’s economic impacts, which are substantial. The range of loss to Pueblo County
is estimated to be between $8.4 million and $17 million annually.1
Pueblo County has enacted some of Colorado’s most stringent requirements for mitigating the
agricultural-economic impacts of water supply projects through its 1041 permit regulations.
1041 permit review standards state:
1.
2.
3.

water supply projects must address the “loss of agricultural productivity;”
water supply projects must address “impacts...on the local economy;” and
water supply projects must “not significantly degrade any current or foreseeable future
sector of the local economy” (Pueblo County Land Use Code (LUC), (n.d.), Chapter 17.172,
Section 120E(5)(b), E(9); Section 130B(10); Section 260B(6)).2

The requirement to not degrade any current or foreseeable future sector of the local economy,
which includes agriculture, requires mitigating the impacts of dry-up within the agricultural
sector itself, irrespective of the urban economic gains made through the procurement of new
water supplies.3 Accordingly, this study limits its economic impact analysis (EIA) to the effect dryup will have on agricultural production’s direct, indirect, and induced economic impacts in Pueblo
County and options the Board of Water Works of Pueblo (Pueblo Water), the City of Pueblo’s
municipal water provider, has to mitigate these impacts.

$8.4 million is the estimated reduction in total, current, annual agricultural-economic output; $17 million is the estimated
reduction in foreseeable future economic output.
2
Colorado's Areas and Activities of State Interest Act (AASIA) gives local governments authority (commonly known as “1041
powers”) to regulate land use matters of state interest in order to protect “the health, welfare, and safety of the people [and the]
environment” (C.R.S., 2018, § 24-65.1-101).
1

Bessemer-irrigated farmland in Pueblo County, Colorado. The Arkansas River is on the left. The City of Pueblo
(pop. 111,000) is behind the photographer. Bessemer farms represent some of the best production lands in the
state and are served by some of the most senior water rights in the Arkansas River Basin. Photo © John
Wark/Airphoto NA.

3

The appropriation of agricultural water by municipal interests usually results in economic growth in the receiving region (i.e., the
City of Pueblo) and economic decline in communities of origin (i.e., St. Charles Mesa, Vineland, Avondale), and it is not
uncommon for economic gains in urban areas to exceed economic losses in agricultural ones.
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The study does this by investigating the economic impacts of water development under different
dry-up scenarios. Through a “substitution of dry-up” provision in its decree and through other
alternatives enabled by state statute—as well as through proactive mitigation actions and
investments—Pueblo Water has the ability to advance an approach to water development that
avoids or redresses dry-up’s economic impacts and keeps Pueblo County’s farm communities, if
not whole, at least functioning at robust capacity.4 Some alternative dry-up scenarios are more
effective at mitigating the economic impacts of water development than others. Some can be
implemented without reducing Pueblo Water’s consumable yield. All optimize the use of limited
water supplies to create better economic outcomes. Optimization practices examined in the
scenarios include:
●
●
●
●

drying lands strategically to retain irrigation on the most productive soils,
improving yields and reducing operating costs through precision irrigation,
shifting to more water-efficient, high-value crops, and
establishing innovative water-sharing partnerships that retain more irrigated land in
production.

The study then makes policy recommendations to lower the barriers that limit adoption of these
practices by farmers. By linking scenario-based economic analyses to mitigation policy
recommendations, a decision support framework is established that can help Pueblo County and
Pueblo Water negotiate a dry-up plan of action that promotes the efficient utilization of water;
enables farm communities to maintain robust economic outputs on fewer irrigated acres; and
achieves the best possible agricultural, socio-economic, land use, and environmental outcomes.

Mitigating Dry-Up
Policy recommendations draw from national best management practices (BMPs) that can inform a
regional approach to mitigating dry-up’s economic impacts. BMPs generally focus on two types
of mitigation activity: (1) actions taken to reduce the impacts of the water transfer; and (2)
monetary investments made to offset impacts. Examples include:

4

The substitution of dry-up provision in Pueblo Water’s decree (District Court, Water Division 2, Colorado Case Number
17CW3050, 2019, Section 6.2.4), enables Pueblo Water to work with farmers, conservation groups, or others to retain the most
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In buy-and-dry contexts, the primary (and often only) community-oriented strategic objective
that the notion of “willing buyer, willing seller” supports is a municipal one: obtaining a maximum
yield of water through a minimal number of purchase transactions. Municipal acquisitions often
target the most senior water rights (since the most senior rights are the most reliable), the largest
holdings (reducing the number of transactions required), and the most productive lands (since the
most productive lands often demonstrate the greatest consumptive use history and therefore yield
the most water). On the Bessemer, the sale of water interests from less than 10% of its shareholders
will dry-up one-third of the production ground in St. Charles Mesa, Vineland, and Avondale, creating
repercussions that will affect over 700 remaining shareholders and result in an $8.4 to $17 million
annual loss to the Pueblo County economy.

●

In California, municipal water providers helped establish a $50 million grant program in
the Imperial Irrigation District (IID) and a $6 million community improvement fund in the
Palo Verde Irrigation District (PVID) to offset the economic impacts of municipal leasefallowing. The municipalities recognized that even the economic impacts of temporary,
term-limited dry-up on forward- and backward-linked industries, employment, and
consumer spending would be substantial. The $50 million mitigation investment on IID
equates to 30% of the total 15-year municipal water lease price. The $6 million investment on PVID equates to 4% of a 35-year lease price (WestWater Research, 2018, p.7).

●

In Nevada, the Walker Basin Restoration Program (WBRP) acquired and dried farms to
improve water quantity and quality in Walker Lake. $24 million supported the
acquisition and resale of farms, ditch analyses, irrigation improvement projects, and an
Agricultural Sustainability Pilot Project (Yardas & Aylward, 2016, p. 16, 32). The pilot
project demonstrated how support for optimized crop production on fewer irrigated acres
could mitigate the economic impacts of dry-up. It advanced a "food-not-feed" program
where water-efficient, high-value vegetable crops replaced alfalfa and irrigated pasture.
Economic studies showed that for every 6.5 acres WBRP acquired, if one acre of food-notfeed was established for 5.5 acres of dry-up, the labor force would remain constant and
overall economic output would increase by 10% (Yardas & Aylward, 2016, p. 72).

productive farmland (critical production areas or CPAs) in production by substituting less productive areas (dry-up candidate
areas or DCAs) for dry-up—areas where environmental gains, such as water quality improvements, can be achieved.
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●

In Colorado's Lower Arkansas Valley, the City of Aurora retained nearly 900 of 2,800 acres
in a Continued Farming Program when it purchased shares on the Rocky Ford Ditch. The
city dedicated augmentation water to support farmers using groundwater-served drip
irrigation systems and covered the costs of installing those systems up to $1,400/acre
(LGAC, 2021, Aurora—Arkansas River ATM Plans, p. 2).5 The program enabled farmers to
convert to high-value, water-efficient crops such as vegetables, melons, and grains. More
recently, in 2019, Colorado's first statutory Interruptible Water Supply Agreement was
transacted between the Lower Arkansas Valley Super Ditch Company and the City of
Fountain, establishing a term-limited water sharing agreement that provides an
alternative to permanent dry-up (LGAC, 2021, ATM Analysis, p. 5).

The Economic Impacts of Dry-Up
Strategic approaches to dry-up, enabled by Pueblo Water’s decree and state statute, can aid the
utility’s obligation to mitigate dry-up’s impacts. To compare the economic trajectory of different
dry-up approaches, the EIA assesses the economic impacts of multiple production and dry-up
scenarios in light of 1041 requirements and dry-up mitigation BMPs. The scenarios include:
1.

2.

These BMPs demonstrate the variety of ways western communities are working to reduce and
redress dry-up’s impacts. Implicit in them all is the acknowledgement that, without proactive
mitigation actions and investments, dry-up results in the failure of forward- and backward-linked
agricultural industries, job loss, diminished growth potential in the agricultural sector, increasing
hardships for farmers who remain in farming (incentivizing additional water sales), main street
business decline, and fiscal and land use challenges for local governments.

3.

4.

5.

6.

Current Production. Production outputs are evaluated for the five most recent
production years where production data was available: 2014-2018. A representative year
with median production outputs, 2017, is used to represent current production.
Foreseeable Future Production. Historic production trends from the 1940s through the
present are examined. Those with a reasonable likelihood of re-emerging—but for dryup—inform what a foreseeable future production scenario might look like. Emerging
markets are also considered in this scenario.
Anticipated Dry-Up. The effects of dry-up on both current production and foreseeable
future production are calculated. Calculations assume dry-up occurs on all lands where
Pueblo Water purchased water, subject to the decree.
Dry-Up Alternative 1: Substitution of Dry-Up. Substitution of dry-up alternatives evaluate
the effects of drying lands more strategically in order to retain irrigation on the most
productive soils. Most substitution of dry-up scenarios combine substitutions with shifts
to more water-efficient, high-value crops.
Dry-Up Alternative 2: Continuing Farming. Continuing farming alternatives evaluate a
water-sharing approach that does not result in total dry up. Drip irrigation systems are
installed on the most productive lands and are augmented by Pueblo Water. These
systems also support water-efficient, high-value crops.
Dry-Up Alternative 3: Rotational Fallow. Rotational fallow alternatives evaluate another
water-sharing approach, which fallows fields three out of ten years to serve both
municipal and agricultural needs. A greater percentage of water-efficient, high-value
crops are grown on participating farms.

The results, represented in 2020 dollars, are as follows: 6
Pueblo Chile peppers from Bessemer farms. Photo by Russ Schnitzer.

5

Actual 2005 cost. In 2020 dollars, this equates to $1,855/acre.

6

Results generated by the IMPLAN® model, using inputs provided by the user and IMPLAN Group LLC, IMPLAN System (data and
software), 16905 Northcross Dr., Suite 120, Huntersville, NC 28078 www.IMPLAN.com
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Current production on Bessemer-irrigated lands (see map below) generates $29.1 million/year in
county-level economic activity. It supports a robust number of jobs: approximately 530 full-time
equivalents (FTEs). The FTE count equates to a higher number of actual jobs due to the fact that
many jobs are part-time (i.e., 530 FTEs may represent 700, 800, or even more livelihoods). Under
current production, $18.7 million in economic activity is generated by gross crop receipts alone.
These are the direct economic impacts of Bessemer production. An additional $6.5 million is
generated from forward-linked and backward-linked industries. These are the indirect economic
impacts of Bessemer production. Forward-linked industries include businesses such as
processors, distributors, and wholesalers; backward-linked industries include businesses such as

13

seed, irrigation, and equipment suppliers. Over $3.9 million in induced economic activity is
generated from the infusion of Bessemer-derived earnings into the Pueblo County economy.
Induced economic impacts reflect spending on homes, cars, restaurants, etc. The sum of these
direct, indirect, and induced economic impacts ($29.1 million) is the total economic output
derived from Bessemer production.
Dry-up by Pueblo Water (see map below) will reduce total economic output by $8.4 million/year
(to $20.7 million) and result in the loss of 145 FTEs. This is the cost of dry-up. Dry-up will also

THE ECONOMIC IMPACTS OF DRY-UP

affect foreseeable future production potential. Foreseeable future production (see map below)
contemplates vegetable and melon production commensurate with 1990 levels (just over 3,100
acres—less than what was produced throughout much of the 20th century, but more than what is
produced currently). It also contemplates 80 acres of specialty commodities (non-THC hemp for
CBD oil production). The effects of dry-up under this scenario will reduce total economic output
by $17 million annually (from $65 million to $48 million) and employment by 271 FTEs (from
1,052 to 781). This is the opportunity cost of dry-up.

Strategic dry-up alternatives demonstrate potential to maintain and even enhance current
economic outputs derived from Bessemer-irrigated lands. For example, substitution of dry-up
projects on 1,500 acres with optimized cropping (see map below) would enhance total economic
outputs over current Bessemer-derived production by $2 million/year (from ($29.1 million to
$31.1 million), even with 5,141 acres of dry-up. Substitution of dry-up projects have the benefit
of being both permanent and enabling Pueblo Water to secure its full municipal yield. A 2,000acre rotational-fallow alternative (similar to the Super Ditch lease-fallow program in the Lower
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Arkansas Valley), combined with optimized cropping, can
more than offset the dry-up loss ($36 million/year in total
economic output). Unfortunately, this scenario is complex
and, due to statutory hurdles, is likely to be temporary—
something sustained for a period of 30 years or less.7 The
scenario also results in a loss of yield for Pueblo Water.
Finally, a 1,000-acre continuing farming alternative with
optimized cropping (similar to Aurora Water’s Continued
Farming Program on the Rocky Ford Ditch) would also
maintain current economic outputs ($29.7 million/year). A
continuing farming alternative could be temporary or
permanent depending upon how it was implemented. It
offers an innovative water-sharing model that results in some
net loss of yield for Pueblo Water.

TOTAL ECONOMIC OUTPUT
$80,000,000
1200

$60,000,000

Dry-up will reduce foreseeable future economic output by $17 million annually,
from $65 million to $48 million. This is the opportunity cost of dry-up.

900

7

600

The GOAL is to sustain
Bessemer- driven
economic output
within this range.

Dry-up will reduce current economic output by $8.4 million annually; employment by 145 FTEs.
$20,000,000
300

Current
Foreseeable Production
Production
Future
After
Production Anticipated
Dry-Up

Community-minded dry-up alternatives can maintain or improve current economic outputs, even with fewer irrigated acres in production.
Substitution of dry-up projects on 1,500 acres with optimized cropping would enhance current economic outputs from Bessemer-derived production
by $2 million/year (from ($29.1 million to $31.1 million). A 1,000-acre continuing farming program (similar to Aurora Water’s program on the Rocky
Ford Ditch) would maintain current economic outputs ($29.7 million/year). Substitution projects have the benefit of being permanent and not
resulting in a loss of water yield for Pueblo Water. Optimized cropping practices contemplate 50% of land in vegetables, 40% in grains, 8% in other
crops, and +2% fallowed. Figure 2 shows estimated economic output for alternative dry-up scenarios executed at various scales.

This statement assumes this program would be run through an interruptible water supply agreement. The program could be
made permanent through a rotational crop management contract, but this: (a) requires adjudicating the contract in Water Court;
and (b) has not been done before.
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The delta between where Bessemerdriven economic activity will be with
dry-up ($20.7M) and where it could be
without ($65M) is $44.3M.

Objective 1: Maintain current economic output. (A 1041 requirement.)
Objective 2: Protect and enhance future economic output. (A shared, multilateral objective.)

$40,000,000

Guiding Principles
It is impossible to dry-up one-third of Bessemer production
ground and not permanently degrade foreseeable future
growth in the agricultural sector. The goal, therefore, must
be to sustain Bessemer-driven economic outputs between
current levels ($29.1 million) and the growth limits that dryup will impose (with 5,141 acres of dry-up: $48 million) (see
Figure 1). Two objectives underlie this goal. The first
objective is to maintain current economic outputs. This is
central to 1041 requirements, and Pueblo Water will be
obliged to address this matter. The second objective is to
protect and enhance future economic output. This is not a
unilateral responsibility of Pueblo Water, but rather a shared,
multilateral objective.

Figure 1:
Total
Economic
Output
(Current and
Forecasted)

Employment (FTE)
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In undertaking these efforts, four principles should be
guiding:
1. Redress loss within the Bessemer economic ecosystem.
Redress to Bessemer farms, businesses, and industries
requires, in part, higher outputs from fewer Bessemerirrigated acres. This can be achieved by supporting higher
value crops and/or higher crop yields. There are obviously
impediments to achieving higher values and higher yields—
otherwise, farmers would already be doing it. Impediments
might include: (a) lack of access to labor; (b) lack of
processing and/or distribution infrastructure; or (c)
undercapitalization (for example, capital to install irrigation
systems that increase yields and/or reduce costs, or capital
for expanding into high-value markets). Removing these
impediments strengthens remaining production capacity.
2. Retain the best lands in agriculture.
Retaining the best lands in irrigated agriculture—an
opportunity enabled by state statute and made even more
feasible by the substitution of dry-up provision in Pueblo
Water’s decree—will incentivize higher-value crop
production: farmers will naturally seek higher returns on
higher value lands. Better lands will also produce better
yields. The EIA indicates that 3,300 acres of substitution
projects, with no change in current crop type, would reduce
annual losses by 22% over anticipated dry-up—lessening the
total economic impact of dry-up from $8.4 million per year
to $6.6 million.8
3. Support remaining producers.
Remaining producers are the agents who will enhance
economic outputs on a smaller agricultural land base. As

8

3,300 acres represents total substitution project potential. Implementing 1,000 acres of substitution projects (restoring
permanent water from approximately 1,000 DCA acres to 1,000 CPA acres) seems highly feasible; 2,000 acres likely represents a
threshold for what is viable given farmer interest, parcel size, etc., although greater numbers are possible.
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such, investing in their work is essential. Mitigation activities and investments can focus on
efforts that generate both direct (field level) and indirect economic benefits. These may be
bottom-up investments (such as helping farmers expand or enhance production, processing, and
distribution capacity) or top-down investments (such as helping supportive industries raise the
production outputs of all farmers).
4. Protect remaining production acreage.
The total economic output on 15,168 acres of Bessemer-irrigated farmland equates to just under
$2,000 per acre. Retaining this economic output on 10,027 acres requires each acre to generate
$3,000 in total economic activity rather than $2,000. This 50% increase is achievable and falls
within historic precedent. But a loss of just 2,500 more acres (leaving 7,500 acres in production)
requires each acre to generate $4,000 in total economic activity. A loss of 5,000 acres requires
each acre to generate $6,000 in total economic activity—a 200% increase with no historic
precedent. As such, protecting the remaining irrigated land base is essential to preserving Pueblo
County’s foreseeable future agricultural potential.

Policy Recommendations
Five policies to advance guiding principles are proposed. The policies draw from national dry-up
mitigation BMPs and address the specific needs, opportunities, and challenges present in Pueblo
County. Policies one and two are largely administrative but foundational. Policies three and four
embody the most substantive and important mitigation actions and investments. Policy five
focuses on structures and processes to implement mitigation efforts effectively. The policies are:
1. Affirm Non-Negotiables.
The requirement to not degrade any current or foreseeable future sector of the local economy,
including agriculture, is a defining non-negotiable. Additional non-negotiables should be
established to protect parties’ abilities to mitigate the anticipated impacts of dry-up as
proactively as possible, to the greatest extent possible, for the longest period of time possible.
2. Establish Smart Lease Guidelines.9
Mitigation is going to be hampered by split estates. If Pueblo Water owned the farms where it
purchased water, it could be highly strategic in establishing locations for continuing farming
9

Following its acquisition, Pueblo Water leased all of its purchased water back to farmers. The leases terminate in 2029. In
November of 2020, Pueblo Water offered 10-year lease extensions (i.e., until 2039) to all of its lessees. Standing lease rates
equate to 100% of BIDC share dues (presently $55/share). Extensions were offered at 120% of share dues ($66/share).
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programs or substitution of dry-up projects. It could convey lands at subsidized rates to
remaining farmers interested in helping to offset the economic impacts of dry-up through
optimized production practices. Pueblo Water’s lease of Bessemer shares back to selling farmers
will need to be strategic if it is going to address the problems posed by split estates. Without a
strategic approach to lease renewal, lease extensions may simply enhance water sellers’ assets
without necessarily benefitting remaining farmers, incentivizing higher value production
practices, or insulating the farm community against projected economic decline. Pueblo Water
must consider these challenges when renewing leases.
3. Support Alternative Dry-Up Scenarios.
Through the substitution of dry-up provision in its decree, and through alternatives enabled by
state statute—including interruptible water supply agreements, augmentation plans, and
rotational crop management contracts—Pueblo Water has the ability to advance a water
development approach that retains the best lands in production and achieves the best possible
socio-economic, land use, and environmental outcomes.
4. Invest in Farms and Farm Enterprises.
Maintaining current economic outputs on fewer irrigated acres requires optimizing production
practices. This means lowering or removing barriers to optimization. Four types of mitigation
investments can reduce barriers, protect remaining farmland, and enhance production outputs.
These include: (a) farmland preservation investments; (b) irrigation technology investments; (c)
enterprise development investments; and (d) labor force investments.
5. Establish Mitigation Operating Structures and Investment Protocols.
Pueblo County will ultimately determine the regulatory and financial obligation Pueblo Water has
to mitigate the economic impacts of dry-up. The county’s goal will be to ensure mitigation actions
and investments are sufficient to maintain current economic outputs and protect future growth.
Pueblo Water’s goal will be to minimize mitigation cost and maximize return on investment. Both
objectives require strategic leadership and competent administration of funds. Creating or
designating a mitigation administrator that can operate as though it is one part farmland
conservation organization and one part community development corporation—with operating and
investment guidelines to support policy recommendations—will ensure effective oversight.
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Pueblo County is poised to set two critical precedents. First, the 1041 permit that Pueblo
County issues will set the mitigation standard for any future, out-of-ditch, agricultural-to-municipal water
transfer on the Bessemer by any other municipality. Second, as virtually no other location in the country
demonstrates such an incredible opportunity to optimize water use for both agricultural and urban users,
Pueblo County can forge an unprecedented ag-urban partnership—one that mitigates the economic
impacts of dry-up and creates better outcomes for cities, agriculture, and nature.

Figure 3 lists 17 potential actions and investments that support the five policy recommendations.
In the Policy Recommendations chapter, these actions and investments are expounded upon and
ranked using a method that factors in both implementation considerations (cost, difficulty, time,
durability) and adherence to guiding principles. Not every action needs to be taken or investment
made to ensure mitigation is effective, but neither can a single action taken alone bring about the
desired results. A majority of actions, logically intertwined, is needed to be effective.
Two examples of high-performing mitigation approaches that link mitigation actions and
investments together are offered in Figure 4. Each example has some things in common with the
other, but one places greater emphasis on implementing alternative dry-up scenarios that retain
the best land in production while the other focuses more on protecting remaining farmland and
enhancing production economics on that land. The examples are not meant to be prescriptive
but suggestive. They offer a foundation for comparison, discussion, and strategy development.
Further examination of possible approaches can build better understanding about the pros and
cons of certain choices; and this, in turn, can foster negotiation and advance agreements that
result in effective mitigation efforts.
Conclusion
Pueblo County and Pueblo Water have an unprecedented opportunity to demonstrate how cities
and agriculture can both thrive in water constrained contexts. Regulatory (1041) requirements
will drive the minimum standards Pueblo Water must adhere to in mitigating the economic
impacts of dry-up; and these, in turn, will set a critical precedent for any future, out-of-ditch
water transfers by other municipalities. Voluntary cooperative agreements between Pueblo
Water and Pueblo County stakeholders can enhance mitigation efforts. On this front there is
much that can be done and should be done. Collaborations, partnerships, collective-impact
endeavors—these undertakings will define how a multitude of interested parties can sustain
Pueblo County’s agricultural communities and build the agricultural economy of the future.

Guiding Principles

Policy Recommendations (with potential actions and investments)
1. Affirm Non-Negotiables
i. Development of Bessemer shares shall “not significantly degrade any current or
foreseeable future sector of the local economy," including agriculture.

Redress an
Retain the
$8.4 Million Best Lands in
Annual Loss Agriculture

Benefit
Remaining
Producers

Protect
Irrigated
Farmland

Figure 3:
Policy
Recommendati
ons

ii. Bessemer shares are not used to serve customers outside of Pueblo Water’s
service area.
iii. Bessemer shares are not used to serve customers within Pueblo Water’s service
area until all other Pueblo Water supplies have been developed for this purpose.

2. Establish Smart Lease Guidelines
i. Offer incentivized, long-term lease extensions for farmers proposing to optimize
systems for greater economic outputs.
ii. Offer standard, short-term lease extensions for any farmer.

3. Support Alternative Dry-Up Scenarios
i. Support substitution projects through the decree's "substitution of dry-up"
provision.
ii. Support a Continuing Farming Program through an adjudicated augmentation
plan.
iii. Support a Rotational Fallow Program through an interruptible water supply
agreement (IWSA).
iv. Support a Rotational Fallow Program through a rotational crop management
contract (RCMC).

4. Invest in Farms and Farm Enterprises
i. Invest in conservation easements, with incentivized payments for quality soils,
large irrigated acreages, and substitution projects.
ii. Invest in irrigation technologies to support higher yields and higher value crop
production.
iii. Invest in ag-related enterprises with potential for demonstrable field-level and
secondary economic benefits.
iv. Invest in projects and programs that provide reliable access to farm labor needed
in high-value crop production contexts.

5. Establish Mitigation Operating Structures and Investment Protocols
i. Designate a mitigation administrator and develop a program with operating and
investment guidelines to support policy recommendations.
ii. Provide recoverable grants or loan guarantees for property acquisitions that
support alternative dry-up scenarios.
iii. Employ capital stacks to advance high-performing mitigation scenarios.

iv. Post letters of credit or establish an escrow account to guarantee redress.
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Figure 4: High Performing Mitigation Approaches
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3. Regulatory Context
1041 Powers
Colorado’s Areas and Activities of State Interest Act (AASIA) imbues local governments with the
authority to regulate land use matters of state interest, including matters pertaining to municipal
and industrial (M&I) water development projects. This authority is commonly referred to as a
local government’s “1041 powers” after the bill that created the AASIA in 1974 (HB74-1041).
Water development requirements for Pueblo Water will be established through a 1041 permit
process, guided by standards outlined in Pueblo County’s land use code (LUC).
Local governments use their 1041 powers to regulate a range of socio-economic, land use, and
environmental impacts that may result from 14 areas and activities of state interest (Colorado
Revised Statutes (C.R.S.), 2018, § 24-65.1). The AASIA explicitly states that local governments’
1041 powers shall not be construed as: “enhancing or diminishing the rights of owners of
property as provided by the state constitution or the constitution of the United States; or
modifying or amending existing laws or court decrees with respect to the determination and
administration of water rights” (Office of Archaeology and Historic Preservation (OAHP), 2006, p.
8). But 1041 powers do provide local governments the authority to regulate development to
prevent or mitigate injury, including economic injury.
The rationale for the AASIA is stated in the legislative declaration (C.R.S., 2018, § 24-65.1-101):
a.
b.

c.

The protection of the utility, value, and future of all lands within the state, including the
public domain as well as privately owned land, is a matter of public interest;
Adequate information on land use and systematic methods of definition, classification,
and utilization thereof are either lacking or not readily available to land use decision
makers; and
It is the intent of the general assembly that land use, land use planning, and quality of
development are matters in which the state has responsibility for the health, welfare, and
safety of the people of the state and for the protection of the environment of the state.

The legislative declaration goes on to define the purpose of the act (C.R.S., 2018, § 24-65.1-101):
a.

b.

c.

Local governments shall be encouraged to designate areas and activities of state interest
and, after such designation, shall administer such areas and activities of state interest
and promulgate guidelines for the administration thereof; and
Appropriate state agencies shall assist local governments to identify, designate, and
adopt guidelines for administration of matters of state interest.

It defines four areas of state interest (C.R.S., 2018, § 24-65.1-201):
1.
2.
3.
4.

Mineral resource areas;
Natural hazard areas;
Areas containing, or having a significant impact upon, historical, natural, or
archaeological resources of statewide importance; and
Areas around key facilities in which development may have a material effect upon the
key facility or the surrounding community.

It defines ten activities of state interest (C.R.S., 2018, § 24-65.1-203):
1.

Site selection and construction of major new domestic water and sewage treatment
systems and major extension of existing domestic water and sewage treatment systems;
2. Site selection and development of solid waste disposal sites except those sites specified
in section 25-11-203 (1), C.R.S., sites designated pursuant to part 3 of article 11 of title
25, C.R.S., and hazardous waste disposal sites, as defined in section 25-15-200.3, C.R.S.;
3. Site selection of airports;
4. Site selection of rapid or mass transit terminals, stations, and fixed guideways;
5. Site selection of arterial highways and interchanges and collector highways;
6. Site selection and construction of major facilities of a public utility;
7. Site selection and development of new communities;
8. Efficient utilization of municipal and industrial water projects;
9. Conduct of nuclear detonations; and
10. The use of geothermal resources for the commercial production of electricity.

The general assembly shall describe areas which may be of state interest and activities
which may be of state interest and establish criteria for the administration of such areas
and activities;
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Three of the fourteen areas and activities of state interest have applicability in dry-up contexts:
1.
2.
3.

Areas containing, or having a significant impact upon, historical, natural, or
archaeological resources of statewide importance.
Site selection and construction of major new domestic water and sewage treatment
systems and major extension of existing domestic water and sewage treatment systems.
Efficient utilization of municipal and industrial water projects.

1.
2.
3.

4.
AASIA statutory criteria do not expressly address the regulation of dry-up. Rather, the criteria
address an array of land use, socio-economic, cultural, and environmental impacts, which could
be precipitated by various land use activities, including dry-up. AASIA enables local governments
to develop guidelines for administering these activities. Furthermore, it delegates broad
authority to regulate these matters in a manner that addresses specific local needs (OAHP, 2006,
p. 18):
1.

2.

A local government may adopt regulations interpreting and applying its adopted
guidelines in relation to specific developments in areas of state interest and to specific
activities of state interest.
No provision in this article shall be construed as prohibiting a local government from
adopting guidelines or regulations containing requirements which are more stringent
than the requirements of the criteria listed in sections 24-65.1-202 and 24-65.1-204.

1041 Criteria in Pueblo County
Pueblo County has developed 1041 criteria for both site selection and construction of major new
domestic water and sewage treatment systems and major extension of existing domestic water and
sewage treatment systems and efficient utilization of municipal and industrial water projects. The
efficient utilization criteria will guide the development of water by Pueblo Water. The criteria
specifically contemplate this type of activity. They state: “By reason of its unique geography,
Pueblo County has become the location of many water supply projects, which impact the County,
the Arkansas Valley and the State of Colorado in important and enduring ways.” Some of Pueblo
County’s express purposes in establishing efficient utilization criteria are to:

The appropriation of agricultural water by municipal interests usually results in economic growth in the receiving region (i.e.,
the City of Pueblo) and economic decline in communities of origin (i.e., St. Charles Mesa, Vineland, Avondale), and it is not
uncommon for economic gains in urban areas to exceed economic losses in agricultural ones.
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regulate use of land and water resources on the basis of impact thereof on the
community or surrounding areas;
provide for the needs of agriculture [and] existing businesses…now and in the future in
Pueblo County and adjacent areas which are integral to the economy of Pueblo County;
ensure that municipal and industrial water projects emphasize the most efficient use of
water, including to the extent permissible under existing law, the recycling, reuse, and
conservation of water; and
provide planned and orderly use of land and water resources and protection of the
environment in a manner consistent with constitutional rights and private property rights
(Pueblo County LUC, n.d., Chapter 17.172, Section 30(A)(15).

The criteria establish standards for the economic impacts of water supply projects, including:
1.
2.
3.

water supply projects must address the “loss of agricultural productivity;”
water supply projects must address “impacts...on the local economy;” and
water supply projects must “not significantly degrade any current or foreseeable future
sector of the local economy” (Pueblo County LUC, (n.d.), Chapter 17.172, Section
120E(5)(b), E(9); Section 130B(10); Section 260B(6)).

The requirement to “not degrade any current or foreseeable future sector of the local economy,”
which includes agriculture, requires mitigating the impacts of dry-up within the agricultural
sector itself, irrespective of the urban economic gains made by the procurement of new M&I
water supplies.10 Accordingly, this study limits economic impact analysis to the effect dry-up will
have on agricultural production’s direct, indirect, and induced economic impacts and options
Pueblo Water has to mitigate these impacts. Of course, the opportunity cost of dry-up can never
be fully mitigated. It is impossible to dry-up production ground and not permanently degrade
foreseeable future growth potential in the agricultural sector. However, maintaining—even
improving upon—current economic outputs derived from Bessemer-irrigated lands is possible,
provided additional Bessemer lands do not succumb to further conversion.
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1041 Precedent in the State of Colorado
There are few counties whose 1041 regulations deal with the effects of dry-up as explicitly as
Pueblo County’s. There are even fewer issued permits to look to that can inform Pueblo County’s
1041 process. But the precedents that do exist carry important lessons and are worth noting.
The first is a precedent set by Pueblo County itself.
Case Study 1: Pueblo County
Applicable Criteria:
1. Site selection and construction of major new domestic water and sewage treatment
systems.
A 1041 Permit issued by Pueblo County in 2009 imposed conditions around the development and
subsequent impacts of Colorado Springs’ Southern Delivery System (SDS) project. SDS is a raw
water pipeline that delivers a high volume of water from Pueblo Reservoir to the City of Colorado
Springs. Pueblo County required Colorado Springs to secure a 1041 Permit to address
construction as well as long-term flow management impacts. The development the pipeline was
designed to serve creates significant potential for increased flooding, erosion, and water
contamination problems in Fountain Creek. Fountain Creek is the receiving body for Colorado
Springs wastewater and stormwater; it flows through Pueblo County before joining the Arkansas
River at the City of Pueblo. The high volume of non-native water delivered to Colorado Springs
by SDS is expected to increase base flows in Fountain Creek, and the development supported by
the new water is anticipated to exacerbate stormwater runoff and management problems (1041
Permit No. 2008-002, 2016).
The permit required a host of mitigation actions and established a $50 million monetary
mitigation fund to address flood control and erosion in Pueblo County. However, subsequent
studies billed the cost of flood control alone at $160 - $240 million, and Colorado Springs’ failure
to comply with its MS4 Permit resulted in further watershed degradation and nearly $1 billion in
stormwater infrastructure backlogs that significantly damaged Fountain Creek—affecting Pueblo
County lives and livelihoods. A show cause order that threatened to revoke the 1041 Permit for
noncompliance led to the establishment of an intergovernmental agreement (IGA) between
Pueblo County and the City of Colorado Springs. Through the IGA, the city committed $460
million over a 20-year period to address stormwater infrastructure project backlogs. The IGA also
provided Pueblo County with $5 - $6 million for sediment removal and required the
reinforcement of wastewater lines in Colorado Springs (a $22-million project) that were breaking

during flood incidents. Pueblo County’s 1041 Permit proved to be an effective lever for
mitigating long-term water management impacts associated with the delivery of imported water
(Intergovernmental Agreement Between Pueblo County and the City of Colorado Springs and Its Utility
Enterprise, 2016; R. Petros, personal communication, April 9, 2020).
Lessons learned:
1. Mitigation can target long-term water management impacts, in addition to short-term
construction impacts.
2. Voluntary agreements (i.e., IGA) can be both driven by and enhance 1041 regulatory
requirements.
Case Study 2: Bent County
Applicable Criteria:
1. Areas containing, or having a significant impact upon, historical, natural, or
archaeological resources of statewide importance.
2. Efficient utilization of municipal and industrial water projects.
Arkansas River Farms (ARF), a subsidiary of Denver-based real estate firm, C&A Companies,
purchased 12,049 acres of irrigated farmland in Bent County from Pure Cycle Corporation in 2015
and subsequently advanced a complex water development project with multiple components.
The components include: (1) exchanging Fort Lyon Canal Company shares owned by ARF (which
provide surface irrigation water) for Lower Arkansas Water Management Association (LAWMA)
shares (which provide well augmentation water); (2) permanently drying up 4,434 acres of lower
quality production ground; (3) optimizing irrigation, augmentation, and farm management
practices on higher quality production ground that will remain in irrigation; (4) developing water
surpluses through these dry-up and optimization efforts and making those available to other
water users; (5) establishing 4,300 "flexibly irrigated" acres, which could support a rotational
fallowing program; and (6) establishing new industries—including dairy and greenhouse
industries, that could offset the economic impacts of drying up existing production lands. Bent
County required a 1041 Permit for the project.
In the permitting process, ARF presented economic impact studies from BBC Research &
Consulting that showed a net economic gain from intensified crop production despite 4,430 acres
of dry-up. ARF crop revenues were anticipated to increase by $1.2 million annually based on the
optimization practices ARF proposed to implement and 17 jobs were expected to be added to the

22

THE ECONOMIC IMPACTS OF DRY-UP
PARTNERS, OPINION LEADERS, GRANTEES

local workforce. The prospective dairy to be run by Colorado Dairy Partners was anticipated to
produce about $24 million per year in milk and related products and directly employ
approximately 35 workers. BBC stated that beyond “the regional economic stimulus from these
new jobs and salaries, the largest economic contribution from the dairy will result from purchases
of feed from other (non-ARF) farms in the region” (Jeavons & Verdone, 2017, p. 9).
Bent County issued the 1041 Permit, and ARF was required by the County to post letters of credit
in case the forecasted economic development didn’t occur (i.e., the county could bill). Letters of
credit were also posted for revegetation and dryland conversion efforts. The ditch ceded
authority to the county for revegetation and reclamation activities. Within a few months, it
became evident that the dairy was not going to materialize. Then it was discovered that ARF had
brokered an undisclosed deal with Colorado Springs Utilities, selling 2,500 LAWMA shares (which
were expected to be used for augmentation) plus storage for $10.5 million. Colorado Springs and
ARF labeled it as a program in lieu of dry-up. Every five-in-ten years, yield would go to Colorado
Springs; the other five, it would go to LAWMA shareholders. Not disclosing this matter and not
disclosing Colorado Springs’ involvement violated 1041 permit requirements, and Bent County
took the position that this was a permanent dry-up of thousands of acres. The county issued a
show-cause order to determine whether the permit should be revoked or amended; after a
hearing, the permit was continued in full force and effect, subject to ongoing compliance reviews.
It has not been determined if Colorado Springs Utilities will be required to go through its own
1041 permit process or to enter into an IGA pursuant to 1041 regulations (R. Petros, personal
communication, May 7, 2021).
Lessons Learned:
1. Redress exists for violating permitting protocols.
2. Letters of credit can be used to guarantee economic impact offsets.
Case Study 3: Eagle County
Applicable Criteria:
1. Site selection and construction of major new domestic water and sewage treatment
systems.
2. Efficient utilization of municipal and industrial water projects.

The text is excerpted entirely from Dakan (2017). The reference is: City of Colorado Springs v. Board of County Commissioners
of Eagle County, 895 P.2d 1105, p. 1110 (Colo.App. 1994).
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“In this case, Eagle County denied a permit for a water project proposed by the cities of Colorado
Springs and Aurora on federal land within the Holy Cross Wilderness Area because the cities’
project did not satisfy the Eagle County regulations. In particular, Eagle County decided that the
cities failed to prove that the impacts of the project to wetlands would be adequately mitigated.
The cities then sued Eagle County on a number of claims. In 1994, the Colorado Court of Appeals
ruled on the case, and upheld the decision of the Eagle County Commissioners to deny the
permit. First, the court referred to the provision of AASIA that requires the local government to
deny a permit if all criteria of regulation are not met, concluding that ‘if a proposed project fails
to satisfy even one criterion, the Board must deny the requested permits’ (City of Colorado
Springs v. Board of County Commissioners of Eagle County, 895 P.2d 1105, p. 1110). The court,
relying on City & County of Denver v. Board of County Commissioners of Grand County ruled and
agreed that AASIA, and any 1041 Regulations adopted by a local government, authorize a local
government to regulate home rule city water projects located outside of the cities’ jurisdictional
boundaries…” (Dakan, 2017, p. 6-7)11
Lessons learned:
1. 1041 regulations allow a local government to regulate home rule city water projects
located outside of the cities’ jurisdictional boundaries.
2. If a proposed project fails to satisfy even one criterion, the local 1041 authority must
deny the requested permits.
These case studies represent precedents established in issued permits, denied permits, and/or in
determinations made by the courts. Additional examples of how counties address the impacts of
water transfers in 1041 requirements exist, but they are limited. Otero County’s 1041 criteria,
while not as explicit as those of Pueblo County regarding economic impacts, mandate that water
transfer projects and/or their “associated collector or distribution system[s] will not create an
undue financial burden on existing or future residents” (Otero County LUC, 2017, Chapter 4,
Article 306(o)). Permits and/or IGAs between Otero County and the City of Aurora have
established guidelines for dry-up, however, these focus more on revegetation and soil retention
than on economic impacts. Prowers County has issued 1041 permits for activities involving dryup, but, reportedly, the requirements have not been very strident (R. Petros, personal
communication, April 9, 2020). Recent denial of a 1041 Permit by Larimer County for a City of
Thornton water supply project involving dry-up is currently being challenged in the courts, but
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the case for denial does not rest on the impacts of dry-up, which will largely occur in neighboring
Weld County. Rather, Larimer County is attempting to address a variety of impacts that may
result from construction of a raw water delivery pipeline by Thornton.

Setting Precedent in Pueblo County
Pueblo Water’s prospective 1041 permit application appears to be one of the first under which
economic standards pertaining to the “efficient utilization of municipal and industrial water
projects” will be applied in Pueblo County. This warrants three important points:
1. Pueblo Water’s 1041 permit will set a critical precedent. Pueblo Water’s 1041 permit, in
addition to the permit application process itself, will set a precedent for all future,
municipal, out-of-ditch transfers on the Bessemer Ditch. Given the high demand for
municipal water on Colorado’s Front Range and the trajectory of buy-and-dry practices in
rural farm communities, 1041 permit requirements may, more than anything else,
determine the fate of farming in Pueblo County: they will either redress impacts
effectively or they will not, and they will either encourage or discourage subsequent
transfers depending on the how the 1041 standards are applied.
2. The application of 1041 standards must be impartial and objective. As evidenced by City
of Thornton v. Board of County Commissioners of Larimer County (District Court, Water
Division 1, Colorado, Case Number 19CV30339), 1041 permits issued to local water
providers (i.e., Northern Water) are being evidenced in court proceedings that permit
denials to non-local water providers (i.e., the City of Thornton) advancing similar projects
are “arbitrary and capricious.” The court premise, in this case, is clear: 1041 permit
standards must be impartial and objective. They must apply equally to all. Double
standards must be avoided.

Bessemer farm stand. Photo by Russ Schnitzer.

3. Cooperative agreements can help achieve the desired mitigation outcomes. Voluntary,
cooperative agreements can be pursued outside of the 1041 permitting process. Pueblo
County’s 1041 experience proves that 1041 permitting processes can be powerful levers
for effective cooperative agreements; and in Pueblo County, the potential to proactively
preserve a resilient agricultural base through voluntary agreements is something that
should be pursued. This is especially true if the 1041 permit process is not initiated
expediently, which (given that Pueblo Water has no immediate need for Bessemer Water)
it may not be.
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4. Dry-Up Mitigation BMPs
Cooperative agreements are driving inspiring projects in water-constrained regions around the
country and informing a set of national dry-up mitigation BMPs. What these projects all have in
common is that they promote the efficient utilization of water, optimizing limited supplies for
cities, nature, and agriculture in ways that don’t result in zero-sum games for agricultural
communities when water leaves agricultural lands. Colorado’s Water Plan seeks to maximize
options to negate the effects of permanent dry-up or render permanent dry-up unnecessary. It
establishes a goal of allocating 50,000 acre-feet (AF) in water sharing agreements, which could
serve up to 350,000 people annually (Colorado Water Conservation Board (CWCB), 2015, p. 6115). These sharing agreements, when combined with irrigation efficiency improvements and
changes in cropping strategies, support another water plan goal: to maintain agricultural
production outputs commensurate with state, national, and global growth, even increasing the
amount of irrigated land in some basins (CWCB, 2015, chapter 5).
Through the substitution of dry-up provision in its decree, through alternatives enabled by state
statute, and through other means and measures available to Arkansas Basin water users, Pueblo
Water has a unique opportunity to advance a water development approach that retains the best
lands in production, redresses dry-up’s impacts, and achieves the best possible socio-economic,
land use, and environmental outcomes in Pueblo County. A review of national BMPs can inform
an optimal approach to water development on the Bessemer Ditch. This study examines three
types of BMPs:
1.
2.
3.

Alternatives to dry-up
Mitigation payments for dry-up
More strategic approaches to dry-up

Alternatives to Dry-Up
The term “alternative transfer mechanism” (ATM) describes a suite of water-efficiency and watersharing principles that offer alternatives to permanent dry-up. ATMs applicable to the Bessemer,
which are enabled by state statute, include interruptible water supply agreements (IWSA),
adjudicated augmentation plans, and rotational crop management contracts (RCMC). (Chapter 6,
Dry-Up Mitigation Policy Recommendations, addresses how feasible these different kinds of ATMs
are to implement on the Bessemer.) Two Colorado case studies are particularly instructive in
demonstrating how one type of ATM—IWSA—is helping avoid permanent dry-up of important
farmland.
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Case Study 1: Little Thompson Farm
Little Thompson Farm in Larimer County is Colorado’s first permanent ATM, and the dry-up
alternative it offers supplies water to both the farm itself and the City and County of Broomfield.
With funding from the CWCB, Larimer County—working with Western Water Partnerships; Brown
and Caldwell; Fischer, Brown Bartlett & Gunn, PC; Harvey Economics; and AgSkill, Inc.—devised a
plan to combine a farmland acquisition and preservation project with an innovative water
efficiency and sharing arrangement.
Larimer County Open Space purchased Little Thompson Farm, which was on the market in 2016,
for $8.4 million. The historic farm possesses scenic vistas and good wildlife habitat, and also
provides an important community buffer. It came with significant water rights: 235 Colorado Big
Thompson Units (C-BT) and Handy Ditch shares, which together comprised $7 million of the $8.4
million value of the property. Acquisitions by other buyers would have likely stripped the C-BT
units from the property, which are not only valuable but easily transferable, and sold the Handy
shares to the local water district for municipal use. Larimer County’s project advanced an
alternative with the following components that provided an alternative to dry-up:
1.
2.

3.

Sale of 115 C-BT units to Broomfield, combined with a first right of refusal to lease back
these units for assessment cost plus 10% when they are available.
Retention of 125 C-BT units, 80 of which are subject to an ATM that allows Broomfield to
use the water 3 out of 10 years; Broomfield paid 40% of the appraised value of the C-BT
units for this right.
Payment of $225 per unit when it uses the 80 units of C-BT water through the ATM (all
units must be used and the payment is subject to a custom escalator beginning in 2028)
(Larimer County Department of Natural Resources, 2018, p. vii).

In addition, on-farm management practices also changed. Optimization practices focused on the
16 Handy Ditch shares, which could provide for the majority of irrigation needs in most years if
used efficiently. Center pivot irrigation with some surface irrigation practices were employed.
More water-efficient crops like sorghum began to complement the corn and sugar beet
operations, and new soil management and deficit irrigation practices were initiated. The project
financial structure enabled the $8.4 million farm to be acquired for a net cost of about half of
that amount while increasing both annual farm yields and profits (Larimer County Department of
Natural Resources, 2018, Section 3, p. 4).
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Lessons Learned:
1. The sale of water to municipalities does not have to result in dry-up.
2. Creative agreements can govern more flexible, yet permanent, arrangements, with water
moving back and forth between agricultural and municipal use.
3. On-farm efficiencies can improve economic outputs.
Case Study 2: Lower Arkansas Valley Super Ditch
The agreement between Larimer County Open Space and the City of Broomfield, while allowing
for interruptible supply, is not a statutorily enabled IWSA. The flexible nature of C-BT rights
allowed Little Thompson Farm to establish its water sharing agreement without needing to
adhere to the guidelines that govern statutory IWSAs. An agreement between the Lower
Arkansas Valley Super Ditch and the City of Fountain established Colorado’s first statutorily
enabled IWSA, which operates in the Arkansas River Basin, proximate to the Bessemer Ditch, and
provides another relevant case study.

No. 2, or an administrative exchange approved in advance by the Division Engineer (Gutwein,
2019, as cited in LGAC, 2021, ATM Analysis).
Even though this is Colorado’s first IWSA, the Super Ditch managed previous rotational-leasefallow programs between the Catlin Canal and the City of Fountain as one of several pilot
projects operating under a 10-year, CWCB lease-fallow study project established by HB13-248.
The IWSA offers a potentially longer-term, but still temporary, arrangement. An IWSA cannot be
exercised for more than three years in a ten-year period, and an IWSA can only be renewed
twice—it is not meant to provide a permanent water supply.
Lessons Learned:
1. IWSAs do not require Water Court approval but do require substantive legal and
engineering due diligence and approval by the state engineer.
2. Statutory IWSAs are not meant to provide permanent water supply. They can operate for
a maximum of 30 years.

The Super Ditch is not a ditch, but a corporation—the Lower Arkansas Valley Super Ditch
Company, Inc.—that represents seven ditch companies interested in leasing agricultural water to
municipalities. The Super Ditch entered into a long-term water leasing contract with the City of
Fountain in 2019 to help provide water to the city without permanently drying up irrigated land.
The Super Ditch applied for approval of an IWSA in April that year. The State Engineer approved
the IWSA in June, and the Super Ditch began operating pursuant to the IWSA in July.
The IWSA allows participating farmers under the Catlin Canal (four in this case) to fallow parcels
of land and lease the associated water to the City of Fountain three years out of ten. The Super
Ditch delivers historical consumptive use credits associated with 192 shares in the Catlin Canal
Company that have been used to irrigate 236 acres of land. The water is diverted through two
Catlin Canal augmentation stations to the Arkansas River, and the historical consumptive use
credits are then exchanged upstream to Pueblo Reservoir for use by Fountain via pipeline. The
Super Ditch maintains return flows during the operation of the IWSA by using the augmentation
stations and delivering water to three recharge ponds (LGAC, 2021, ATM Analysis; excerpted from
Gutwein, M., 2019).
Terms and conditions included maximum consumptive use limits by farm, return flow factors by
farm, and notification and reporting requirements. Additionally, the state engineer required the
Super Ditch to either move the water via exchange pursuant to Case No. 10CW4, Water Division

Bessemer melons. Photo by Russ Schnitzer.
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Mitigation Payments for Dry-Up
Little Thompson Farm is a permanent, interruptible water supply project involving a single
property and a single municipal water supplier. The Super Ditch IWSA, while temporary, spans
multiple farms and multiple municipalities. Projects like these can still result in reduced
economic outputs at the farm-gate level due to the temporary fallowing that occurs during years
water is used to serve municipal needs. The payment to the farmer, which often exceeds crop
value, can, in some cases, reduce the induced economic impacts in the community, because the
farmer theoretically has more money to “inject” into the local economy. However, this doesn’t
address the indirect economic impacts experienced by businesses that depend upon production
from the farm itself. Forward- and backward-linked industries that rely upon annual farm
production are often affected (Westwater Research, LLC, 2018).
Examples of indirect economic impact mitigation strategies for interruptible supply agreements
can be found in California’s Imperial and Palo Verde irrigation districts. Voluntarily negotiated
mitigation payments of up to 30% of the water purchase price have been incorporated into leasefallow agreements with these entities, and these payments have been invested in different ways
in an attempt to offset the indirect economic impacts of fallowing in the community (WestWater
Research, 2018, p.7). Mitigation payments are used to compensate for losses, launch new
agricultural-economic enterprises, and advance workforce training.
Case Study 3: Imperial Irrigation District
Under an agreement known as the Quantification Settlement Agreement (QSA), Imperial Irrigation
District (IID) brokered a deal with the San Diego County Water Authority (SDCWA), to provide
200,000 acre-feet of water per year (AFY) for municipal use in southern California through a
lease-fallow program. QSA is “a set of interrelated contracts that settle certain disputes among
the United States, the State of California, IID, Metropolitan Water District, Coachella Valley Water
District and the San Diego County Water Authority that became effective in October 2003. The
[QSA resolves], for a period of 35 to 75 years, issues regarding the reasonable and beneficial use
of Colorado River water” (Imperial Irrigation District, QSA - Water Transfer, 2020). The leasefallow program lasted 15-years. The design under the QSA was for water to then be supplied
through conservation and efficiency enhancements that improve both on-farm and off-farm
irrigation and delivery systems (Berman, 2006; San Diego County Water Authority, 2020). So, QSA
retains cultivated land in irrigation over the long term; but the lease-fallow program,
nevertheless, created a variety of indirect economic impacts affecting third parties.
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A Local Entity was created, following the water transfer agreement, to address these indirect
economic impacts and identify affected parties. (IID reported this to be: "a contentious process
with ongoing analytical disputes regarding the severity of…impacts within the Imperial Valley”
(Imperial Irrigation District, Local Entity, 2020).) A settlement agreement in 2008 created a $50
million grant program supported by SDCWA (which contributed 60% of the funds) and IID (which
contributed 40%). ($50 million represents 30% of the value of SDCWA’s $161 million leasefallow purchase price.) It made grant monies available to address impacts, specifically targeting
job and income loss resulting from fallowing activities. Since establishing the grant program,
"the IID Board of Directors, acting as the Local Entity, [disbursed] $30 million in mitigation
funding to farm service providers whose businesses were affected by fields contracted for
fallowing by IID.” IID also “funded nearly $11 million to community business endeavors to
support the creation and retention of local jobs; [and] over $6 million of additional funding was
[provided to assist] the reopening of a beef processing plant by One World Beef in Brawley and
the development of a processing plant by California Ethanol & Power and the Imperial Valley
Food Bank” (Imperial Irrigation District, Local Entity, 2020)
Lessons Learned:
1. Monetary mitigation payments represent a BMP employed even in in temporary dry-up
contexts.
2. Estimating losses sustained by individual affected parties can be challenging.
Case Study 4: Palo Verde Irrigation District
The Palo Verde Irrigation District (PVID) entered into a long-term rotational lease-fallow
agreement with the Metropolitan Water District of Southern California (MWD). “Under the 35year agreement, MWD can request fallowing of between 9% and 35% of the qualified land with a
maximum of 25,947 acres in any given year. Individual fields cannot be fallowed for more than
five consecutive years. Landowners participating in the fallowing program were paid a signup
payment of $3,170 per enrolled acre and annual payments on each fallowed acre. The escalation
rate for the annual payments was set to 2.5% for the first ten years and follows changes in the
Consumer Price Index in subsequent years. The fallowing payment in the 2016-2017 irrigation
season was $790 per acre (approximately $196/AF/yr)” (WestWater Research, LLC, 2018, p. 19).
As part of the agreement, MWD created a $6 million Community Improvement Fund (representing
4% of the water purchase price), to offset the indirect and induced economic impacts of rotational
fallowing. The fund, administered by citizens in the Palo Verde Valley, supports community
improvement programs, small business development, and workforce training. It has supported
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the creation of 134 jobs and the retention of 127 jobs according to a 2014 study by M.Cubed and
has issued 37 public benefit grants according to a 2018 MWD report (Metropolitan Water District
of Southern California, 2018; Mitchell, 2014).
Lessons Learned:
1. Community-oriented mitigation investments offer an alternative to quantifying and
providing economic redress to specific parties.

More Strategic Approaches to Dry-Up
Acknowledgement of the economic impact of dry-up—even temporary dry-up—is implicit in the
IID and PVID programs. Other programs are trying to mitigate the impacts of dry-up by drying
lands strategically, taking water off low-value production lands—to create high-value ecosystem
service benefits—and improving irrigation and production practices on high-value farmlands that
remain in production. Examples from Colorado and Nevada are instructive.
Case Study 5: Aurora Water Continued Farming Program
Aurora Water owns over 90% of the 800 shares in Colorado’s Rocky Ford Ditch. Shares were
quantified for M&I use in two separate change cases. Decrees were issued in 1986 and 2004.
The earlier decree, 87CW18, converted 466.48 shares (purchased primarily from an investment
group) to M&I. The change resulted in approximately 4,100 acres of dry-up. The latter decree,
99CW169(A), converted 288.274 shares (purchased primarily from individual farmers) to M&I.
Historic consumptive use (HCU) of these shares is 1.76 AF per acre. Aurora Water dried and
revegetated approximately 1,900 acres while putting nearly 900 acres into a continued farming
program under an agreement with participating farmers, (LGAC, 2021, Aurora - Arkansas River
ATM Plans). Aurora Water paid up to $1,400 per acre to install drip systems fed by 17 wells on
participating farms.12 It dedicated 0.5 AF of water to augment the wells, retaining a net 1.26
AF/acre of consumptive use from its purchase.13 Farmers leased another 0.5 AF of augmentation
water elsewhere. High-value, water-efficient vegetable crops (melons, onions, grains) replaced
alfalfa. Prior to the change case (99CW169(A)), wells were augmented through the Arkansas
Groundwater Users’ Association’s (AGUA) Rule 14 plan. After the change case they were served by
various Post-1985 Rule 14 Replacement Plans and a Substitute Water Supply Plan (SWSP)
approved by the State Engineer pursuant to C.R.S. § 37-92-308(4). In 2012, Aurora Water and the
Well appropriate dates range from 1944 to 2004.
Water was leased back to farmers at the beginning of the program at no cost. Currently, it is leased back at $35 per acre per
season.

12
13

participating farmers secured a court-decreed augmentation plan (07CW116), which enables them
to run the program perpetually, should the parties so choose (LGAC, 2021, Aurora - Arkansas River
ATM Plans).14 The continued farming program, by supporting conversions to high-value, waterefficient crops, installing better irrigation technologies, and developing an augmentation plan
that did not require amendment or modification of either of Aurora Water’s original decrees offers
an effective water-sharing, continuing farming model highly relevant to Pueblo County.
Lessons Learned:
1. Adjudicated augmentation plans offer a dry-up alternative that can theoretically operate
in perpetuity.
2. Municipal investments in irrigation technologies can lower barriers to entry in these
types of projects.
Case Study 6: Walker Basin Restoration Program
Walker Lake is a natural, terminal lake in Nevada’s Great Basin. A terminal lake has no natural
outlets, so water quality and quantity are heavily affected by upstream activities. Walker Lake is
located in Mineral County, but farmland along the Walker River in adjacent Lyon County, the
leading agricultural county in Nevada, has reduced flows to the Walker River over the last 100
years, reducing water levels in Walker Lake and increasing salinity to near toxic levels. According
to a report by the University of Nevada, Walker Lake is "one of only three desert terminus lakes in
the United States that support a fishery," and that that fishery is at risk because “lake levels have
declined [by] 150 feet and [lake volume] from 10 million to less than 2 million AF” (Collopy &
Thomas, 2010, p. xvii).
The Walker Basin Restoration Program (WBRP) was established by Public Law 111-85 (2009) for
“the primary purpose of restoring and maintaining Walker Lake, [while protecting] agricultural,
environmental, and habitat interests in the Walker Basin” (Yardas & Aylward, 2016, p. 9).
According to Yardas and Aylward, between 2010 and 2015, the program raised $24 million to:
●
●
●

purchase six ranch properties with high conservation values;
acquire more than 20,000 AF/year of long-term yield from willing sellers;
transfer ownership of ranches through various sales/dispositions;

Aurora Water has no obligation to run the program in perpetuity; additionally, if a field is fallowed for three consecutive years
by a farmer, the dry-up and revegetation provisions in 99CW169(A) are triggered.
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●
●

expand the Nevada Division of Wildlife’s Mason Valley Wildlife Management Area
through certain dispositions; and
create an Agricultural Sustainability Project through others.

The project linked strategic dry-up to support habitat, water quality, and recreational benefits
with efforts to optimize agricultural production on a smaller number of highly productive acres.
The program also helped to advance and/or develop:
●
●
●
●
●
●
●

ditch analyses and diversion system improvements;
new drain and stream gages;
revegetation and alternative cropping plans;
agricultural sustainability demonstration projects;
local employment and equipment purchases;
irrigation improvement projects; and
donation and resale of acquired lands.

The Agricultural Sustainability Project with Desert Pearl Farms is particularly instructive and
demonstrates how technical and financial support for intensified, higher-value crop production
on fewer irrigated acres can mitigate the direct and indirect economic impacts of dry-up.
Ownership of properties from two sellers comprising 1,224 irrigated acres was restructured, and
Desert Pearl Farms continued irrigation on 301 acres spanning the two properties (the remaining
923 acres were permanently dried). In addition to implementing various infrastructure
improvements, Desert Pearl Farms initiated a production switch based upon the principle of
“food-not-feed.” Onions and higher-value vegetable crops replaced alfalfa and irrigated pasture.
A 2016 draft report by WestWater Research showed that annual net revenues increased from
$391,000 on the original 1,224 irrigated acres to $2,927,000 on the optimized 301 acres (Yardas
& Aylward, 2016, p. 32).15 Employment increased from 1.6 FTEs to 8.5 FTEs. Analyses by
Ecosystem Economics that compared total dry-up approaches with this more hybridized approach
demonstrated that even a small shift in production would produce big results. If, for every 12.5
acres purchased, 11.5 acres were permanently dried and one acre was optimized through a
similar food-not-feed type of approach, the economic output would remain constant, although
the labor force would decrease by 10%. If one acre of food-not-feed was established for every
5.5 acres of dry-up, the labor force would remain constant and overall economic output would
increase by 10% (Yardas & Aylward, 2016, p. 72).
15

See also: WestWater Research, LLC. (2019).
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Lessons Learned:
1. Strategic dry-up combined with optimized cropping practices can offset the economic
loss that will otherwise result from dry-up.
2. Establishing a marketplace for land and water assets accessible by farmers interested in
optimizing production practices can aid economic impact mitigation.
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5. Economic Impact Analysis
The EIA in this study is informed by both Pueblo County’s 1041 regulations and dry-up mitigation
BMPs. In light of 1041 requirements, it examines current Bessemer-derived economic impacts;
foreseeable future economic impacts, and dry-up’s effect on both current and foreseeable future
economic impacts. It also analyzes dry-up alternatives with potential to reduce or negate dryup’s negative impacts—alternatives informed by national BMPs. Three types of alternatives are
examined: (1) substitution of dry-up alternatives (employing approaches similar to those
advanced by WBRP, which are enabled by Pueblo Water’s decree); (2) continuing farming
alternatives (similar to those advanced by Aurora Water on the Rocky Ford Ditch, which are
enabled by state statute and rules governing water management in the Arkansas River Basin); and
(3) rotational fallow alternatives (similar to those employed by Little Thompson Farm, IID, PVID,
and the Lower Arkansas Valley Super Ditch, which are also enabled by state statute and rules
governing water management in the Arkansas River Basin). Results focus on county-level impacts
and are represented in 2020 dollars. Approach, methods, and results are detailed in this chapter.
Alternative dry-up scenario implementation considerations are addressed in the subsequent
chapter, Policy Recommendations.

Pueblo Chiles. Photo by Russ Schnitzer.
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Current Production
Current economic output is the primary benchmark against
which dry-up impacts are measured. The EIA considers three
production variables that affect current economic output:
crop value, irrigation type, and soil classification.
The types of crops grown on the Bessemer vary from year to
year, often significantly. The value of specific crops;
changing demand for crops; access to farm labor; water
availability; processing, distribution, and supply chains—
these factors (in addition to crop rotation practices
themselves) create annual variations in crop mixes and
underlie systemic shifts in crop patterns over time. The EIA
uses spatially explicit data—identifying which crops are
grown where, on what class of soil, and under what type of
irrigation practice—to determine economic outputs with a
high degree of precision. Because of this, a representative
year was selected as the basis of the analysis. The
alternative would have been to create a hypothetical
scenario based on an average crop mix compiled from
multiple years of data. However, this creates complexities
regarding where to locate crops spatially—a process that
could be subject to bias.

Current production. 2017 was chosen as a year representative of
current production. It was neither the highest earning year in terms
of gross receipts (it represents the median of the five most recent
years with available data, 2014-2018), nor did it have wide
variations in crop mixes from the mean. Coincidentally, it was a
year with a robust array of data to draw from, as it coincided with
the USDA’s 2017 Census of Agriculture.
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To select a year representative of current production, the five most recent years with available
Colorado Decision Support System (CDSS) data (2014 to 2018) were considered. CDSS provides
spatially explicit crop data from the USDA Farm Service Agency’s National Agriculture Imagery
Program (NAIP), which “acquires aerial imagery during the agricultural growing seasons…to make
digital ortho photography available to governmental agencies and the public” (USDA, Farm
Service Agency, 2021, para. 1). It provides data for specific field units; thus, it is possible to
examine suspected crop types on Bessemer-irrigated lands down to the field level. 2017 was
chosen as a representative year. It was neither the highest earning year (in terms of gross
receipts, it represents the median of the five years) nor did it have wide variations in crop mixes
from the mean. Coincidentally, it was a year with a robust array of data to draw from, as it
coincided with the USDA’s 2017 Census of Agriculture, a study produced by the USDA’s National
Agricultural Statistics Service (NASS).
Figure 5:
Est. Gross
Receipts
(Unadjusted)
by Year

Crop Values
Colorado State University Extension (CSU Extension) crop enterprise budgets were used to
establish a basis for crop yield and price. The budgets were adjusted to reflect Bessemer-specific
values. Average per-acre Bessemer yields and prices were set for corn grain, corn silage, pinto
beans, sorghum, spring grain, wheat, alfalfa hay, and grass pasture as follows:
Figure 6: Non-Vegetable Crop Categories, Yield, and Price
Crop

Unit

Price Per Unit

Yield/Acre

Gross Receipts Per
Acre

Corn Grain

bu

$3.80

180

$684

Corn Silage

ton

$40.00

25.5

$1,020

Pinto Beans

ton

$31.00

30

$930

Sorghum (Forage)

ton

$120.00

5

$600

Spring Grain

bu

$4.49

45

$202

Wheat

bu

$3.75

95

$356

Alfalfa Hay

ton

$150.00

5.5

$825

Grass Pasture

ton

$169.00

2.85

$482

Vegetable and melon crops on the Bessemer—which, in 2017, included asparagus, beets, bell
peppers, brussels sprouts, cabbage, cantaloupe melons, carrots, cauliflower, chile peppers, daikon
radish, dry onions, eggplant, garlic, green onions, green peas, honeydew melons, mustard
cabbage, okra, parsley, potatoes, pumpkins, snap beans, squash, summer squash, sweet corn,
watermelon, and winter squash—were grouped into four categories: low-value vegetables and
melons, medium-value vegetables and melons, high-value vegetables and melons, and specialty
vegetables. Some vegetable and melon crops fit into multiple categories depending upon the
market they were grown for. For example, watermelons grown for seed are a low-value
vegetable and melon crop, whereas fresh market watermelons are a high-value vegetable and
melon crop.
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Nearly all vegetables grown in Pueblo County today are grown on Bessemer-irrigated lands.
NASS places 2017 Pueblo County vegetable production acreage at just under 1,100 acres.
CDSS/NAIP shows 985 acres in vegetables on Bessemer-irrigated lands. Local experts say both
measures are undercounts and that more acreage in vegetables existed on the Bessemer in 2017
(M. Bartolo, personal communication, July 7, 2020). However, this analysis uses the conservative
985-acre estimate, because it constitutes a spatially-explicit dataset that shows where vegetable
crops are grown. The breakdown of acreages within vegetable categories using NASS data is as
follows: low-value vegetables and melons—0%; medium-value vegetables and melons—40%;
high-value vegetables and melons—40%; and specialty vegetables—20%. NASS reports the
coefficient of variation (or the standard error) for Pueblo County is greater than or equal to 99.95
percent of the mean on more than 50% of vegetable crop reporting, indicating a high probability
for error. Local experts say the breakdown derived from NASS underestimates the percentage of
high-value vegetable and melon crops (e.g., fresh market Pueblo Chile) and specialty vegetable
crops (e.g., fresh market beets, green onions, garlic, tomatoes, etc.) being grown on the Bessemer.
It also does not account for low-value vegetable and melon crops—seed watermelon, for example
(M. Bartolo, personal communication, July 7, 2020). The breakdown was adjusted based on this
input, and an average vegetable gross revenue of $7,525.00/acre was established based upon the
adjusted low-, medium-, and high-value vegetable and melon crop and specialty vegetable crop
ratios:
Figure 7: Vegetable Crop Categories and Price
Vegetable and Melon
Production—NASS-Adjusted
Based on Local Data Gathering

Percentage
Breakdown

Acres

Gross Revenue
per Acre

Total Gross
Revenue

Low-Value

98.5

10.00%

$1,250

Medium-Value

197

20.00%

$4,000

$788,000

High-Value

443.25

45.00%

$8,000

$3,546,000

Specialty Vegetables

246.25

25.00%

$12,000

$2,955,000

985

100.00%

Total Vegetables

Average Gross
Revenue Per Acre

$123,125

$7,412,125

Center-pivot sprinkler irrigation will generally be found on fields 40 acres or larger (to achieve a viable return on investment on
what constitutes a large upfront cost). Drip can generally be located anywhere. Both will be installed where returns will be
highest (on larger farm units for sprinkler and on higher quality production ground with higher value crops for drip).
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Irrigation Type
Of the 15,168 acres irrigated by the Bessemer Ditch in St. Charles Mesa, Vineland, and Avondale,
14,251 were surface irrigated in 2017, 892 were sprinkler irrigated, and 25 were drip irrigated.
How crops are irrigated on the Bessemer will change over time. The move to more efficient
sprinkler and drip systems has a high up-front cost (in the range of $516 to $1,317 per acre for
sprinkler and $774 to $2,798 per acre for drip); but these systems contribute to increased net
farm revenues and their reliance on backwards-linked industries (irrigation equipment suppliers,
installers, etc.), generates additional indirect economic activity (USDA, Natural Resources
Conservation Service, FY2021). The payoff for the high upfront cost of sprinkler and drip systems
is returned in different ways. Sprinkler systems generally reduce annual operating costs; drip
systems generally increase yields, for vegetable crops in particular. Vegetable crops will see yield
increases as high as 30% when drip systems are installed (M. Bartolo and K. Tanabe, personal
communication, August 12, 2020). This analysis considers the effect of irrigation type on yield.16
A conservative 20% yield increase is factored in for vegetable crops grown on drip systems.
Soil Classification
The USDA Natural Resources Conservation Service’s (NRCS) Irrigated Land Capability
classification system shows the suitability of soils for most kinds of field crops. The criteria used
in grouping the soils do not include major and generally expensive land-forming techniques that
would change slope, depth, or other characteristics of the soils, nor do they include possible but
unlikely reclamation projects. In the capability system, soils are generally grouped at three
levels—capability class, subclass, and unit. Capability classes, the broadest groups, are designated
by the numbers 1 through 8. The numbers indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as follows (USDA NRCS, 2020, Title 430, Part
622.2E):

$7,525

The adjusted breakdown results in vegetable and melon crop revenue that is about 12% higher
than what NASS reports for 2017 based on production surveys. In the EIA, vegetable production

16

results in $8.1 million in gross receipts; NASS shows $7.1 million. (Both values are inflation
adjusted—represented in 2020 dollars.)

Class 1

soils have slight limitations that restrict their use.

Class 2

soils have moderate limitations that reduce the choice of plants or require
moderate conservation practices.
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Class 3

soils have severe limitations that reduce the choice of plants or require special
conservation practices, or both.

Class 4

soils have very severe limitations that restrict the choice of plants, require very
careful management, or both.

Class 5

soils have little or no hazard of erosion but have other limitations, impractical to
remove, that limit their use mainly to pasture, rangeland, forestland, or wildlife
habitat.

Class 6

soils have severe limitations that make them generally unsuited to cultivation and
that limit their use mainly to pasture, rangeland, forestland, or wildlife habitat.

Class 7

soils have very severe limitations that make them unsuited to cultivation and that
restrict their use mainly to rangeland, forestland, or wildlife habitat.

Class 8

soils and miscellaneous areas have limitations that preclude their use for
commercial plant production and limit their use mainly to recreation, wildlife
habitat, water supply, or aesthetic purposes

Farmland served by the Bessemer Ditch possesses an extraordinarily high percentage of Class 1
and 2 soils compared to farmland served by other ditches along Colorado’s Front Range and
eastern plains (50% Class 1, 37% Class 2, and 13% Class 3-8). Emerging research and new
analytical tools are beginning to establish correlations between soil type/class and other
management objectives—for example: yield, carbon storage capacity, water retention capability,
and propensity for contributing to (or mitigating) irrigation-induced water quality impacts (e.g.,
nitrogen loading from fertilizers) (Boote et al., 2020; Coucheney et al., 2018; Grassini et al., 2015;
van Wart et al., 2013). No scientific studies have been executed on the Bessemer regarding the
relationship between soil class and crop yield, but local agronomists report variation in yield
across different soil classes—all other factors being equal (M. Bartolo and K. Tanabe, personal
communication, August 12, 2020). This EIA considers the effects of soil class on yield. Per-acre
yields were established for the 13 predominant crop types grown on the Bessemer (corn grain;
corn silage; pinto beans; sorghum; spring grain; wheat; alfalfa hay; grass pasture; specialty
commodities; low-, medium-, and high-value vegetables and melons; and specialty vegetables).
An average revenue-per-acre (gross receipts) was assigned to Class 2 soils. A 15% increase in
yield was factored into the analysis for crops grown on Class 1 soils. For crops grown on Class 38 soils, a 15% decrease in yield was factored into the analysis.

Modeling
CDSS/NAIP data for the 2017 growing season enabled a precise determination of field-level
economic outputs based on crop type, with adjustments made for soil class (better soils produce
higher yields, poorer soils produce lower yields) and irrigation method (drip systems produce
higher yields for vegetable crops). Cumulative outputs were then run through an IMPLAN model
to determine direct, indirect, and induced economic impacts and labor impacts derived directly or
indirectly from Bessemer production. Developed by the Minnesota IMPLAN Group, IMPLAN is an
input-output model used to analyze the effects of an economic change to a specific economic
region. Since this EIA examines the effects of production and dry-up within the geographic
bounds of Pueblo County, state and national level impacts were not considered in the analysis. It
should be noted, however, that Pueblo County ranks 26th among 64 Colorado counties for the
total market value of all agricultural products sold (over $52 million in 2017—approximately $55
million in 2020 dollars); as such, decreased production in Pueblo County also has regional, state,
and national economic implications beyond the scope of this analysis.
IMPLAN models use data from the US National Income and Product Accounts from the Federal
Bureau of Economic analysis. The model includes 546 industry sectors, cataloged by the North
American Industry Classification System (NAICS). The model uses state- and county-specific
multipliers to calculate the total amounts of funds circulated throughout the economy within the
evaluated geography. These multipliers are numeric coefficients that represent the total
economic response to a change in production or demand. IMPLAN evaluates three types of
impacts:
●
●

●

Direct Economic Impacts. Direct economic impacts are the impacts of the direct
spending attributed to the modeled change agent (e.g., crop gross receipts).
Indirect Economic Impacts. Indirect economic impacts are the impacts on backwardslinked industries (e.g., seed companies, equipment suppliers, fertilizer suppliers, etc.) or
forward-linked industries (e.g., processing facilities, transportation services, etc.) that
supply or interact with Bessemer Ditch farms.
Induced Economic Impacts. Induced economic impacts are the corollary spending
impacts that result from direct and indirect economic impacts. This spending is largely
reflected in benefits to local retailers who sell goods and services to these workers (e.g.,
food, medical services, banking, housing, retail, etc.).
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Using the sum of direct, indirect and induced impacts, IMPLAN calculates estimates of total job
creation and impacts seen by specific industries within the study area geography. In these
analyses, the total, direct, indirect and induced economic effects are reported by employment and
output.
●

●

Employment. Employment is the number of full- and part-time jobs attributable to the
analysis, based on an annual average of monthly jobs. It is assumed that a full year of
employment is a single job, represented by a whole number. If four temporary jobs last
three months each, IMPLAN reports those positions as a single job, or one FTE.
Output. Output represents the value of industry production. It reflects the total change
in the value of production in an industry for a given time. Output varies as a measure
between industries. For agricultural cultivation, the value of production equals total farm
gross sales. For manufacturing, the value of production is sales plus or minus any change
in inventory. For retail and wholesale trade, the value of production equals the industry
gross margin, but not the gross sales.

Results
Current production on Bessemer-irrigated lands generates $29.1 million/year in total county
economic output. It supports a robust number of jobs: 530 FTEs. $18.7 million in economic
activity is generated by crop sales alone—the direct economic impacts of Bessemer production.
An additional $6.5 million in indirect economic impacts are generated through forward-linked
and backward-linked industries, and over $3.9 million in induced economic impacts are generated
from the infusion of Bessemer-derived capital into the Pueblo County economy.17

IMPLAN® model, using inputs provided by the user and IMPLAN Group LLC, IMPLAN System (data and software), 16905
Northcross Dr., Suite 120, Huntersville, NC 28078 www.IMPLAN.com

17
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Figure 8: Economic Impacts of Current Production (2017 Crop Year)

Crop

Average Gross Direct
Revenue Per
Economic
Acre
Ouput *

Acres

Grains

8,375

Other Crops (Forage)

Indirect
Economic
Output

Induced
Economic
Output

Total
Economic
Output

$753

$6,826,155

$2,664,248

$830,743

Employment
(FTE)

$10,321,147

89

5,035

$714

$3,726,404

$1,061,652

$1,085,501

$5,873,558

242

Vegetables and Melons

985

$7,525

$8,123,614

$2,805,084

$2,005,720

$12,934,418

199

No Crop

773

$0

$0

$0

$0

$0

0

TOTALS

15,168

$18,676,173

$6,530,985

$3,921,965

$29,129,123

529

* gross revenues adjusted for soil class/irrigation type
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Foreseeable Future Production
The opportunity cost of dry-up is measured against
foreseeable future economic output. When prime
agricultural land is permanently taken out of production,
farm communities not only lose today’s crop revenue, they
lose the potential for growth in the agricultural sector
spurred by new demand, new markets, and/or new
innovations. Decline in viable production lands can also
thwart investments in remaining production lands and
related industries, as farm businesses and industries are wary
of making investments in landscapes where the production
base itself is disappearing.
To examine future production potential on the Bessemer
Ditch and evaluate the opportunity cost of dry-up, this
analysis establishes a Foreseeable Future Production
Scenario with a reasonable likelihood of emerging but for the
dry-up poised to occur. In considering how to develop the
scenario four factors were considered: (1) historic production
data; (2) recent trends; (3) emerging markets; and (4)
changing production practices. Analysis of these factors
reveals the potential for: (a) increased vegetable and melon
production; (b) increased hemp production; and (c) improved
revenues through the adaptation of irrigation efficiencies.

Foreseeable future production. The methodology used to develop
the foreseeable future production scenario (right) results in an
expansion of what farmers would expect in terms of trends—high
conversion to vegetable crops in the Vineland region; moderate
conversion in the Avondale region, where larger farm units enable
more-highly mechanized production of high-value, non-vegetable
crops, such as corn and beans; and conversion of some smaller
acreages to vegetables on the St. Charles Mesa—an area with high
quality production ground, but which is subject to subdivision and
land development pressure.
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Historic Production Data
Historically, vegetable production on the Bessemer constituted a higher percentage of the
Bessemer crop mix. According to Colorado Agricultural Statistics data (USDA, 1941, 1942, 1943,
1944) and Census of Agriculture data (USDA, 1959, 1964, 1969), Pueblo County vegetable
production fluctuated between 3,000 to 4,000 acres from the early 1940s to the late 1960s.
According to NASS (USDA Colorado Agricultural Statistics, 2007, 2012, 2017; USDA Census of
Agriculture, 1969, 1974, 1978, 1982, 1987, 1992, 1997, 2002), beginning in the 1970s, the
amount of harvested irrigated cropland in Pueblo County began to decline—due in part to
municipal water transfers, from which the Bessemer (with the exception of local transfers
executed by the St. Charles Mesa Water District) was largely spared. Pueblo County vegetable
production shifted primarily to Bessemer ground at this time and fluctuated between 2,000 to
3,500 acres throughout the 1990s (USDA Census of Agriculture, 1992, 1997; Ells, 1990). In the
late 1990s and early 2000s, the closures of Diven Packing Company (a vegetable processing and
tomato cannery plant in Fowler) and Bay Valley Foods (a pickling and processing plant in La
Junta) led to a further decline in vegetable production. Bessemer vegetable farmers, who rely on
Figure 9:
Pueblo
County
Vegetable
Acreage
1970-2020
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seasonal migrant workers, were also affected by changing immigration laws, including new
housing requirements under the H-2A visa program. Between 2000 and 2020, vegetable
production acreage generally ranged from 1,000 to 2,000 acres (USDA Colorado Agricultural
Statistics, 2007, 2012, 2017; USDA Census of Agriculture, 2002).
Recent Trends
Vegetables remained a valuable crop, but constraints on farmers’ abilities to harvest and sell
vegetables—in particular, wholesale constraints following the closure of Diven and Bay Valley—
made vegetable production less tenable. But, by the late 2000s, despite these constraints, and in
spite of the decline in vegetable acreage, total revenues from vegetable production began to
increase. Fewer acres of vegetables began producing higher total returns than what had been
grown on a higher number of acres just a few years prior (USDA NASS, 1997, 2002, 2007, 2012,
2017).

Figure 10:
Pueblo
County
Vegetable
Acreage
and Sales
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Several factors are likely responsible. First, farmers were innovating, moving lower volumes of
higher value products (which they could manage independent of Diven and Bay Valley) into retail
markets through their own emergent supply networks. Larger farms established more formal
internal distribution mechanisms and adjusted to labor constraints. A new food processing plant
was established at a vacant junior high school in Avondale to serve small- to mid-scale operators
and beginning farmers. Direct-to-consumer establishments began popping up on US Route 50
Business. Investments by the Pueblo Chamber of Commerce and local government helped
establish the Pueblo Chile Growers Association. Attendance at the Pueblo Chile and Frijoles
Festival topped 100,000, then 150,000. Specialty chile markets were tapped, the largest of which,
Whole Foods, began carrying Pueblo Chile across stores in Intermountain West states, replacing
chiles from Hatch, New Mexico. These developments opened up distribution channels for other
specialty vegetable crops as well. By 2018, increasing returns were resulting in more acres being
planted in vegetables once again (nearly 1,400 acres according to CDSS/NAIP data), and
established producers were acquiring new farm ground to expand vegetable production. If
investments akin to those made in the Pueblo Chile Growers Association were to support
processing, distribution, and farm worker housing needs, thereby alleviating some of the
constraints vegetable farmers face, these developments could be amplified and accelerated.
Recent investments in City of Pueblo and Pueblo County food systems by former Whole Foods
CEO Walter Robb (a.k.a., the Pueblo Food Project) and the establishment of the Pueblo Food
Council offer some hope that coalescing activities and investments can make such developments
possible. Accordingly, it is conceivable to think that the Bessemer could see over 3,000 acres of
annual vegetable production once more. The 1990 growing season, with 3,197 acres of
vegetables in production, is considered representative of what could reasonably be grown again
in future years.

prohibited by Federal law, and, while it was legalized in Colorado, it could not be served by water
from Federal water projects. Federal and State policies related to cannabis cultivation were
clarified through enactment of the 2018 Federal Farm Bill, and rules associated with use of
Federal water were promulgated soon thereafter, enabling growth of non-THC hemp in Pueblo
County with Federal water.
Based upon survey data from the 2019 Annual Hemp & CBD Industry Factbook, the range of
prices for CBD oils runs as high as $65.00 per pound and as low as $12.00 per pound (p. 54).
Given the high quality of CBD oils extracted from Pueblo County hemp, this analysis assigns a
conservative $25.00 per-pound price to hemp oil. Hemp cultivation operations can accommodate
as many as 2,500 mature hemp plants per acre, although fewer plants and greater plant spacing
is becoming a more common practice among growers. This analysis assumes 1,700 plants per
acre. Each plant yields approximately one pound of CBD oil, resulting in a gross per-acre revenue
of $42,500. No hemp was grown on Bessemer-irrigated lands in 2017, but a small amount of
hemp production (80 acres) is contemplated in the Foreseeable Future Production Scenario.

Emerging Markets
Opportunities to grow new specialty commodities on Bessemer-irrigated lands—specifically
hemp—became viable after 2017. Bessemer-irrigated hemp production is exclusively non-THC
hemp for CBD oils. No industrial hemp cultivation takes place in Pueblo County; industrial hemp
is a different type of plant, producing a high volume of fibrous material that can be used in the
production of fabrics, paper, and other manufactured goods. The ability for farmers to use
Bessemer Ditch water rights to cultivate non-THC hemp began in 2018. Some water rights
conveyed through the Bessemer Ditch are tied to the Federally-funded Fryingpan-Arkansas
Project (a project that resulted in the construction of Pueblo Reservoir in the 1970s and a new,
off-channel diversion point for the Bessemer Ditch). Use of water provided via the FryingpanArkansas Project is often referred to as “Federal water.” Prior to 2018, cannabis cultivation was
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Changing Production Practices
Water shortages across the West have led to new developments in precision agriculture, including
more efficient irrigation technologies that address water supply challenges while improving
farmers’ net returns. Local and national cost-share programs have supported the adoption of
these technologies on nearby ditches. Farmers on the Catlin Canal installed nearly 2,000 acres of
drip systems between 2000 and 2020—approximately 100 acres per year—and installed 2,500
acres of sprinkler systems during this same period (CDSS, 2020). Farmers on the Fort Lyon Canal
installed nearly 20,000 acres in sprinklers during this time (CDSS, 2020). These are strong
indicators that comparable adoption on the Bessemer is likely. The foreseeable future production
scenario contemplates adoption on lands where returns on investments in new systems will be
greatest.

methodology does three important things: (1) It maintains the 2017 ratios of nonvegetable crops, allowing for the average, per-acre revenue of each NAICS crop category
to be maintained. (2) It applies the general rule that better ground (but not necessarily
the best ground), where return on investment (ROI) will be higher, will be converted from
low-value crops to high-value vegetable crops. (3) It takes an unbiased, quantitative, and
conservative approach to assigning vegetable crop locations that results in 758 of the
3,123 acres in vegetables being assigned to lands poised to be dried by Pueblo Water
and 2,365 acres being assigned to lands where farmers still own their water. As such,
less than one-quarter of the vegetable ground is assigned to land where Pueblo Water
owns water; the amount could be much higher as Pueblo Water owns one-third of all the
water on Bessemer-irrigated ground, and much of this irrigates the better potential
vegetable ground, with high percentages of Class 1 soils. Were the assignments based
on soil class alone, the vegetable crop assignments on lands poised to be dried by
Pueblo Water would be much higher. The methodology results in an expansion of what
farmers would expect in terms of trends—high conversion to vegetable crops in the
Vineland region; moderate conversion in the Avondale region, where larger farm units
enable more-highly mechanized production of high-value, non-vegetable crops, such as
corn and beans; and conversion of some smaller acreages to vegetables on the St.
Charles Mesa—an area with high quality production ground, but which is subject to
subdivision and land development pressure.

Developing a Foreseeable Future Production Scenario
Taking these factors into account, the EIA establishes a Foreseeable Future Production Scenario
to assess economic potential and calculate the opportunity cost of dry-up using assumptions and
methods to ensure Pueblo Water is not accredited with too great or too little of the opportunity
cost, as follows:
1.

Acreage—Vegetables and Melons. The foreseeable future production scenario increases
vegetable production to 3,123 acres. The 2017 ratio of low-, medium-, and high-value
vegetable and melon crops and specialty vegetable crops is maintained in the scenario;
although, based on recent trends, the likelihood of an increased percentage of high-value
vegetable and melon crops and specialty vegetable crops is strong. Location of
vegetable crops is established by selecting the highest-ranking field units in the
Farmland Protection Priority (FPP) Index from each non-vegetable crop category,
according to the ratio of that crop to the total amount of cultivated land under the
Bessemer.18 As such, the 5,269 acres of corn grown in 2017 is reduced by 812 acres in
the optimized scenario, and these acres are “converted” to vegetables, whereas, of the
396 acres of sorghum grown in 2017, only 42 acres are converted to vegetables. This

The Farmland Protection Priority (FPP) Index, created with input from farmers and soil scientists, ranks CPAs on Bessemerirrigated lands by taking into account five factors: (i) soil class, (ii) irrigated land capability, (iii) historic productivity, (iv) size, and
(v) clustering (the proximity of highly productive lands to other highly productive lands, which enables more efficient farm
management) (Innovative Conservation Solutions, LLC, 2017). It stands to reason that conversions to vegetable crops will occur
where returns are highest but will also be influenced by other factors captured by the FPP index. Accordingly, the FPP index was
used as a tool to guide the conversion of grain crops and other crops—based on where they were grown in 2017 (the baseline
scenario)—to vegetable and melon crops in the optimized scenario. This removed the potential for bias in the assignments.

18

39

2.

Acreage—Hemp. While production of non-THC hemp production on the Bessemer
became feasible after 2018, Pueblo County has restrictive land use rules pertaining to
cannabis cultivation that consider the potential risks associated with cross-pollination of
THC-containing cannabis and non-THC-containing cannabis. Pueblo County code
specifies a minimum buffer distance between outdoor THC cannabis cultivation (which

High-ranking FPP field units from each grain and other crop category (corn grain, corn silage, pinto beans, sorghum, spring grain,
wheat, alfalfa hay, and grass pasture) were converted to vegetable and melon crops in proportion to the amount of land in that
particular category until 3,123 acres were designated to vegetable production. As such, the 2017 ratios of grain crops and other
crops were maintained. The 2017 spatial distribution of crops also remained unchanged except for those fields converted to
vegetables and melons, and vegetable and melon crops were distributed across—not necessarily the lands with the highest soil
class, but—a range of desirable production ground, most with Class 1 soils, some with Class 2 soils, and a limited amount with
Class 3-8 soils.
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still cannot be grown with Bessemer water) and non-THC cannabis cultivations (which,
since the passage of the 2018 Farm Bill, can be grown with Bessemer water). The buffer
distance is 5 linear miles. Consequently, this buffer could reduce the eligibility of lands
where cannabis can be cultivated. Given these factors, the EIA conservatively estimates
total hemp production at 80 acres in the foreseeable future production scenario. The
potential is likely greater. The highest FPP-ranked +10-acre field was removed from
each of the eight non-vegetable crop types and converted to hemp. In this instance,
production was spaced fairly evenly across Class 1, 2, and 3-8 soils, and only 11 acres
poised to be dried up by Pueblo Water were designated as hemp.
3.

Acreage—Sprinkler and Drip Installations. The small size of farm operations on the
Bessemer will limit sprinkler adoption. It is unlikely to see center-pivot irrigation
systems installed on farm units less than 40 acres, because the ROI doesn’t warrant the
installation cost. For the foreseeable future production scenario, farm-units 80 acres in
size or larger were selected for conversion. This added 1,857 acres of sprinkler systems
to the existing 892 acres already in sprinkler on the Bessemer. Drip irrigation has few
limitations. It can be installed anywhere. For the foreseeable future production scenario,
it was assumed that drip system adoption would occur where returns are highest. It
should also be noted that, because of crop rotation practices, drip systems will not be
irrigating vegetables 100% of the time. Accordingly, of the 3,000 acres of drip systems
investigators assigned to the foreseeable future production scenario (a number deemed
reasonable based on neighboring Catlin conversions), the FPP index was used to assign
1,678.5 acres of drip conversion across each grain and other crop category converted to
vegetables. The remaining 1,321.5 acres of drip were assigned to remaining grain crops
using the same FPP index methodology, as these crops—beans and corn in particular,
which constitute the largest percentage of crops in the grains category—are most
commonly used in vegetable crop rotations (see map, right).19

The order of operations in developing the Foreseeable Future Production Scenario, through the altering of Current Production
Scenario (2017) data variables, is as follows:
1. Convert parcels 80 acres or greater that are not already in sprinkler to sprinkler.
2. Exclude sprinkler-irrigated parcels from subsequent crop conversions.
3. Begin crop conversions by drawing the appropriate amount of vegetable acreage from each crop type, including no-crop—
considering Bessemer crop ratios as a whole (i.e., including sprinkler-irrigated acreages)—by selecting the highest FPPranked field units from each crop type until conversions proportional to that crop’s makeup in the overall crop mix are
achieved, thereby maintaining the approximate ratios of the overall crop mix.

19

4. Designate remaining, highest-FPP-ranked, 10-acre field units from each crop category to achieve the 80-acre conversion to
hemp, with the following considerations: approximately 40% drawn from Class 1 soils, 40% Class 2 soils, and 20% Class 3-8
soils.
5. With crop allocations complete, place approximately 1,500 acres of vegetables into drip; use the highest FPP rankings to
select what goes into drip.
6. Put all 80 acres of hemp into drip.
7. "Install” approximately 1,500 acres of drip on the remaining grain and no-crop categories, in proportion to the acreages in
each of those categories, using the highest FPP-ranked field units. Do not install drip on the “other crops” categories
(alfalfa and pasture grass). This is to account for the fact that drip systems will typically be installed where returns are
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Results
Future production on Bessemer-irrigated lands, as contemplated in the foreseeable future
production scenario, generates $65 million/year in total county-level economic output. It
supports a robust number of jobs: 1,052 FTEs. $41.3 million is generated in direct impacts (crop
gross receipts), $13.9 million in indirect impacts, and $9.7 million in induced impacts.20

Dry-Up Impacts
Anticipated dry-up contemplates dry-up on farms where Pueblo Water purchased Bessemer
shares (see Map: Anticipated Dry-Up Scenario). The economic impacts of dry-up are calculated
for both the current production scenario and the foreseeable future production scenario. Dry-up
will reduce current total economic output by $8.4 million/year (from $29.1 million to $20.7
million) and result in the loss of 145 FTEs (from 530 to 385). This is the actual, present-day cost
of dry-up. Dry-up under the Foreseeable Future Production Scenario will reduce total economic
output by $17 million annually (from $65 million to $48 million) and employment by 271 FTEs
(from 1,052 to 781). This is the opportunity cost of dry-up.21

Figure 11: Economic Impacts of Foreseeable Future Production

Crop

Average Gross Direct
Revenue Per
Economic
Acre
Ouput *

Acres

Indirect
Economic
Output **

Induced
Economic
Output **

Total
Economic
Output

Employment
(FTE)

Grains

7,091

$753

$5,727,274

$2,235,355

$697,009

$8,659,638

74

Other Crops (Forage)

4,221

$714

$3,063,562

$872,809

$892,416

$4,828,786

199

Specialty Commodities

82

$42,500

$3,528,660

$787,950

$962,971

$5,279,581

67

Vegetables and Melons

3,124

$7,525

$29,009,289

$10,016,908

$7,162,394

$46,188,591

711

No Crop

652

$0

$0

$0

$0

$0

0

TOTALS

15,168

$41,328,785

$13,913,021

$9,714,790

$64,956,596

1,052

Figure 12: Economic Impacts of Anticipated Dry-Up Under Current Production

Crop

* gross revenues adjusted for soil class/irrigation type
** assesses production impacts only; does not assess additional economic/employment impacts from sprinkler/drip installations.

Average Gross Direct
Revenue Per
Economic
Acre
Ouput *

Acres

Indirect
Economic
Output

Induced
Economic
Output

Total
Economic
Output

Employment
(FTE)

Grains

5,057

$753

$4,125,216

$1,610,072

$502,039

$6,237,326

54

Other Crops (Forage)

3,567

$714

$2,664,529

$759,124

$776,177

$4,199,830

173

Vegetables and Melons

781

$7,525

$6,462,094

$2,231,361

$1,595,491

$10,288,946

158

No Crop

613

$0

$0

$0

$0

$0

0

TOTALS

10,018

$13,251,838

$4,600,557

$2,873,707

$20,726,102

385

* gross revenues adjusted for soil class/irrigation type

highest (vegetables), but seasonal crop rotations will result in other crops (corn, beans, etc.) being planted on those drip
systems in alternating years.
20
IMPLAN® model, using inputs provided by the user and IMPLAN Group LLC, IMPLAN System (data and software), 16905
Northcross Dr., Suite 120, Huntersville, NC 28078 www.IMPLAN.com
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IMPLAN® model, using inputs provided by the user and IMPLAN Group LLC, IMPLAN System (data and software), 16905
Northcross Dr., Suite 120, Huntersville, NC 28078 www.IMPLAN.com
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The effects of dry-up. Dry up of 5,141 acres
leaves a gaping void in the farm landscape.
Under current conditions, it will result in an
$8.4 million annual loss to the Pueblo
County economy and cost the county 145
FTEs (equating to a much higher number
of lost jobs, as many jobs are part time).
The opportunity cost, of dry-up, based upon
foreseeable future production potential, is
even greater: $17 million annually. The
delta between where employment could be
with foreseeable future production (1,052
FTEs) and where it will be with dry-up (385
FTEs) is substantial: 667 FTEs.
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TOTAL ECONOMIC OUTPUT

Employment (FTE)

$80,000,000
1200

$60,000,000

Dry-up will reduce foreseeable future economic output by $17 million annually,
from $65 million to $48 million. This is the opportunity cost of dry-up.

900

The delta between where Bessemerdriven economic activity will be with
dry-up ($20.7M) and where it could be
without ($65M) is $44.3M.

Objective 1: Maintain current economic output. (A 1041 requirement.)
Objective 2: Protect and enhance future economic output. (A shared, multilateral objective.)

$40,000,000
600

The GOAL is to sustain
Bessemer- driven
economic output
within this range.

Dry-up will reduce current economic output by $8.4 million annually; employment by 145 FTEs.
$20,000,000
300

Current
Foreseeable Production
Production
Future
After
Production Anticipated
Dry-Up

Figure 13: Dry-Up Impacts (Graph)
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It is impossible to dry-up one-third of
Bessemer production ground and not
permanently degrade foreseeable future
growth in the agricultural sector. The
goal, therefore, is to sustain Bessemerdriven economic outputs between
current levels ($29.1 million) and the
growth limits that dry-up will impose
(with 5,141 acres of dry-up: $48 million)
(Figure 13). Two objectives underlie this
goal. The first objective is to maintain
current economic outputs.
This is
central to 1041 requirements, and
Pueblo Water will be obliged to address
this matter. The second objective is to
protect and enhance future economic
output.
This is not a unilateral
responsibility of Pueblo Water, but
rather a shared, multilateral objective.
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Dry-Up Alternatives
The EIA explores three sets of dry-up alternatives: substitution of dry-up (drawing from the WBRP
BMP), continuing farming (drawing from the Aurora Water BMP), and rotational fallow (drawing
from the Little Thompson Farm, Lower Arkansas Valley Super Ditch, IID, and PVID BMPs). In all
three scenario sets, the ratios of crop types within each non-vegetable-and-melon crop category
are maintained to enable an average NAICS crop category value to be used in the computations.
As would be expected, total economic outputs in the substitution of dry-up scenarios are lower
than in continuing farming and rotational fallow scenarios, because more land is left in
production (i.e., not dried) in these ATM/water-sharing type approaches. The substitution of dryup scenarios, however, offer a permanent method of addressing economic decline that enables
Pueblo Water to retain its full municipal yield, while the ATM scenarios, which could be
temporary or permanent, are predicated on some form of water sharing that would result in a net
loss of yield for Pueblo Water.

Left: farmers walk the Bessemer Ditch. Above: green onions. Photos by Russ Schnitzer.
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Substitution of Dry-Up
Substitution of dry-up scenarios examine application of the substitution of dry-up provision in
Pueblo Water’s decree at different scales. Most scenario iterations explore combining
substitutions with optimized cropping practices—growing a greater percentage of higher value
vegetable crops on CPAs with restored water. No changes in irrigation methods are employed in
this set of scenarios. When optimizing cropping practices, the scenario set considers the fact that,
on average, approximately half the acreage with restored water would actually be planted in
vegetables in any year given crop rotation BMPs (+ 50%); slightly less than half would be planted
in grains—corn and beans being the most common vegetable crop rotations (+ 40%). A small
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percentage of land (+ 8%) would be in some type of forage within the NAICS Other Crop category.
Less than 2% of land would be fallow (no crop).
The EIA examines a 3,300-acre substitution scenario (3,300 acres is estimated to be the maximum
viable threshold for substitutions) and lesser 500-, 1,000-, 1,500 and 2,000-acre scenarios that
employ optimized cropping practices. The highest-ranking CPAs in the FPP index are chosen for
inclusion in substitution scenarios. DCAs that already have vegetable crops growing on them
(there are few) are not used in substitutions; and vegetable fields where Pueblo Water owns
water were either retained through a substitution of dry-up project or permanently dried
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depending upon their FPP rank. Again, the scenario set does not alter the total amount of dry-up
precipitated by Pueblo Water’s purchase; rather, it focuses on more strategic dry-up—retaining

The order of operations in developing the Alternative Scenario set focused on the substitution of dry-up, through the altering of
Current Production Scenario (2017) data variables, is as follows:
1. Select the substitution of dry-up acreage using the highest-ranking DCA parcels (where water will be removed).
2. Select the highest-ranking CPA parcels where Pueblo Water owns water (where water will be restored).

22

better production ground in agriculture and shifting to higher-value crop production to offset
regional economic losses.22

3. If optimizing cropping, convert a percentage of each non-vegetable crop category (grains, other crops, no crop) to
vegetables in selected CPAs, raising the new vegetable acreage percentage to 50%; maintain the same ratios of nonvegetable crop categories (grains, other crops, no crop) within selected CPAs on lands not converted to vegetables.
4. This will create a breakdown of approximately 50% vegetables, 40% grains, 8% other crops, and <2% no crop within the
selected CPA acreage, which is to account for vegetable crop rotation practices on these fields.
5. Don’t make any changes to irrigation type.
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Continuing Farming
Continuing farming scenarios examine economic outputs under a water-sharing model similar to
Aurora Water’s Continued Farming Program on the Rocky Ford Ditch. Groundwater-served drip
irrigation systems are installed on CPAs where Pueblo Water purchased Bessemer shares, and
Pueblo Water provides augmentation water to operate the wells. (In practice, inclusion of farm
units in this type of program would be influenced by a set of conditions and/or requirements
created by Pueblo Water that would draw interested farmer participants. These
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conditions, and the viability of implementing such a program, are discussed in Chapter 6: Policy
Recommendations.) The scenario results in less dry-up. A shift to more water-efficient, highvalue vegetable crops bolsters economic outputs and enables Pueblo Water to capture some net
water yield. (If the Aurora model is any guide, having Pueblo Water provide 100% of the required
augmentation water would reduce net yield by about 57% per share on fields designated for
continuing farming programs.) Similar crop rotation practices are employed on continuing
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farming fields as were applied in substitution of dry-up scenarios (+ 50% in vegetables at any one
time on continuing farming lands; + 40% in grains, corn, and beans; + 8% in other crops, and less
than 2% in no crop). 1,000-, 2,000-, and 3,000-acre continuing-farming models are examined.23
The order of operations in developing the Alternative Dry-Up scenario set focused on continuing farming, through the altering
of Current Production Scenario (2017) data variables, is as follows:
1. Select continuing farming locations using the highest-ranking CPA parcels where Pueblo Water owns water.
2. Convert these acreages to drip irrigation.

23

3. Convert a percentage of each non-vegetable crop category (grains, other crops, no crop) to vegetables, raising the new
vegetable acreage within selected CPAs to 50%; maintain the same ratios of non-vegetable crop categories (grains, other
crops, no crop) on selected CPA lands not converted to vegetables.
4. This will create a breakdown of approximately 50% vegetables, 40% grains, 8% other crops, and <2% no crop within the
selected CPA acreage, which is to account for vegetable crop rotation practices.
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Rotational Fallow
Rotational fallow scenarios examine economic outputs under a water-sharing, rotational
fallowing program where Pueblo Water fallows fields three years in ten to procure supplies—
similar to the Lower Arkansas Valley Super Ditch lease-fallow program. CPAs ranking highest in
the FPP index are chosen for inclusion in the program. (As with the continuing farming scenario,
inclusion of farm units in this type of program would be influenced by a set of conditions and/or
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requirements created by Pueblo Water that would draw interested farmer participants. These
conditions, and program viability, are discussed in Chapter 6: Policy Recommendations.) The
rotational fallow scenario contemplates shifts to higher value vegetable crops on fields subject to
rotational fallow practices—similar to other alternative dry-up scenarios (in this case, + 50% in
vegetables at any one time; + 15% in grains, corn, and beans; + 5% in other crops, and + 30% in

THE ECONOMIC IMPACTS OF DRY-UP

no crop at any one time). 1,000-,2,000-, and 3,000-acre rotational fallow models are examined.24

The order of operations in developing the Alternative Dry-Up scenario set focused on rotational fallow, through the altering of
Current Production Scenario (2017) data variables, is as follows:
1. Select rotational fallow locations using the highest-ranking CPA parcels where Pueblo Water owns water.
2. Convert a percentage of each non-vegetable crop category (grains, other crops, no crop) to vegetables, raising the new
vegetable acreage within selected CPAs to 50%; maintain the same ratios of non-vegetable crop categories (grains, other
crops, no crop) on selected CPA lands not converted to vegetables.

24

3. Convert a percentage of grains and other crops to no crop, maintaining the same ratios of grain and no crop categories on
selected CPA lands, until the no crop acreage within selected CPAs accounts for 30% of the total selected CPA acreage; this
accounts for the average acreage fallowed each year with a 3-in-10 year lease-fallow program and takes into account the
fact that farmers will fallow the lower-value rotational crop (grains/other crops) during a fallowing year rather than the
principle high-value crop (vegetables).
4. This will create a breakdown of approximately 50% vegetables, 15% grains, 5% other crops, and 30% no crop within the
selected CPA acreage to account for vegetable crop rotation practices.
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Results
Comparative results for alternative dry-up scenarios are illustrated in Figures 14 and 15. For
substitution of dry-up alternatives, 3,300 acres of substitution projects, with no change in crop
type, would reduce annual losses by 22% over anticipated dry-up, lessening the total economic
impact of dry-up from $8.4 million per year to $6.6 million—a substantive impact that
underscores the value of strategic dry-up approaches. However, this scenario does not redress
job loss; in fact, the scenario results in the additional loss of 10 FTEs over anticipated dry-up.
The Substitution of Dry-Up Scenario on 1,500 acres with optimized cropping practices meets the
minimum threshold required to maintain current economic outputs and jobs. This scenario
generates $31.1 million/year in total county-level economic output (an increase of $2 million
over current production) and supports 528 FTEs (a loss of 1 FTE). These results are, in many
ways, commensurate with WBRP economic studies.25

Scenario

Rotational fallow practices on 1,000 acres will be insufficient to maintain current economic
outputs. This scenario generates $27.8 million/year in total county-level economic output (a
decrease of $1.3 million over current production) and 493 FTEs (36 FTEs less than the current
production scenario). Rotational fallow practices on 2,000 acres with optimized cropping
practices exceeds the current economic outputs and jobs threshold. The scenario generates $36
million/year in total county-level economic output (an increase of $6.9 million over current
production) and 619 FTEs (90 FTEs over current production models).27

Vegetable
Acres
Acres
Acres in
Permanently Temporarily
Production
Dried
Fallowed

Total
Economic
Output

Total
Employment
(FTE)

Current Production (2017)

15,168

985

0

773

$29,129,123

529

Foreseeable Future Production

15,168

3,124

0

652

$64,956,596

1,052

Anticipated Dry-Up (Under Current Production)

10,018

781

5,150

613

$20,726,102

385

Anticipated Dry-Up (Under Foreseeable Future Production)

10,018

2,366

5,150

613

$48,019,413

781

9,994

845

5,174

188

$22,570,379

375

1a: Substitution of Dry-Up-500 Acres

10,008

1,036

5,160

561

$24,086,145

432

1b: Substitution of Dry-Up-1000 Acres

10,013

1,289

5,155

501

$27,347,227

477

1c: Substitution of Dry-Up-1500 Acres

10,011

1,567

5,157

411

$31,059,267

528

1d: Substitution of Dry-Up-2000 Acres

10,009

1,867

5,159

376

$34,852,507

581

2a: Continuing Farming-1000 Acres

11,021

1,289

4,147

613

$29,673,121

520

2b: Continuing Farming-2000 Acres

12,024

1,868

3,144

615

$39,703,535

675

2c: Continuing Farming-3000 Acres

13,016

2,368

2,152

629

$48,316,893

808

3a: Rotational Fallow-1000 Acres

11,021

1,289

4,147

956

$27,849,664

493

3b: Rotational Fallow-2000 Acres

12,024

1,868

3,144

1,210

$35,973,316

619

3c: Rotational Fallow-3000 Acres

13,016

2,368

2,152

1,529

$42,872,178

725

1 : Substitution of Dry-Up-3,300 Acres*

Continuing farming on 1,000 acres with optimized cropping practices represents the minimum
threshold required to maintain current economic outputs, although some job loss will be
experienced. The scenario generates $29.6 million/year in total county-level economic output
(an increase of $0.6 million over current production) and supports 520 FTEs (a loss of 9 FTEs over
the current production scenario).26

Total
Acres in
Production

* Examines substitutions on 3,300 acres with no change in crop type and no crop optimization; all other altnernative dry-up scenarios contemplate some shift
to more water-efficient, high-value crops.

Figure 14: Economic Impacts—All Scenarios (Tabular)

IMPLAN® model, using inputs provided by the user and IMPLAN Group LLC, IMPLAN System (data and software), 16905
Northcross Dr., Suite 120, Huntersville, NC 28078 www.IMPLAN.com
26
IMPLAN® model, using inputs provided by the user and IMPLAN Group LLC, IMPLAN System (data and software), 16905
Northcross Dr., Suite 120, Huntersville, NC 28078 www.IMPLAN.com
25
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IMPLAN® model, using inputs provided by the user and IMPLAN Group LLC, IMPLAN System (data and software), 16905
Northcross Dr., Suite 120, Huntersville, NC 28078 www.IMPLAN.com
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Figure 15: Economic Impacts—All Scenarios (Graph)
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6. Dry-Up Mitigation Policy Recommendations
Guiding Principles
Helping Pueblo County farm communities maintain or enhance economic outputs on fewer
irrigated acres is a complex undertaking. Alternative dry-up scenarios present viable approaches
but will need to be supported by sound mitigation policies and targeted actions and investments.
These policies, actions, and investments should be guided by four principles:
1.
2.
3.
4.

Redress loss within the Bessemer economic ecosystem.
Retain the best lands in agriculture.
Support remaining producers.
Protect remaining production acreage.

1. Redress loss within the Bessemer economic ecosystem.
Maintaining current economic output derived from Bessemer lands will require higher outputs
from fewer Bessemer-irrigated acres. This can be achieved by supporting higher value crops
and/or higher crop yields. There are obviously impediments to achieving higher values and
higher yields—otherwise, farmers would already be doing it. Impediments might include: (a) lack
of access to labor; (b) lack of processing and/or distribution infrastructure; or (c)
undercapitalization (for example, lack of capital to install irrigation systems that increase yields
and/or reduce costs, or capital for expanding into high-value markets). Removing these
impediments to strengthen remaining production capacity is essential.

benefits. These may be bottom-up investments (such as helping farmers expand or enhance
production, processing, or distribution capability) or top-down investments (such as helping
supportive industries raise the production outputs of all farmers).
4. Protect remaining production acreage.
The total economic output (direct, indirect, and induced economic impacts) on 15,168 acres of
Bessemer-irrigated farmland equates to just under $2,000 per acre. Retaining this economic
output on 10,027 acres requires each acre to generate $3,000 in total economic output rather
than $2,000. This 50% increase is achievable through an increase in average, per-acre crop gross
receipts to levels within historic precedents. But a loss of just 2,500 more acres (leaving 7,500
acres in production) requires each acre to generate $4,000 in total economic output. A loss of
5,000 more acres requires each acre to generate $6,000—a 200% increase with no historic
precedent. As such, protecting the remaining irrigated land base is essential to preserving Pueblo
County’s foreseeable future agricultural potential.

2. Retain the best lands in agriculture .
Retaining the best lands in irrigated agriculture—an opportunity enabled by state statute and
made even more feasible by the substitution of dry-up provision in Pueblo Water’s decree—will
incentivize higher value crop production (farmers will naturally seek higher returns on higher
value lands), and better lands will generally produce higher yields. This study finds that 3,300
acres of substitution projects, with no change in crop type, would reduce annual losses by 22%
over anticipated dry-up—lessening the total economic impact of dry-up from $8.4 million per year
to $6.6 million.
3. Support remaining producers.
Remaining producers are the agents who will enhance economic outputs on remaining
agricultural lands. As such, investing in their work is essential. Mitigation activities and
investments should focus on efforts that generate both direct (field level) and indirect economic
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Pumpkin harvest. Photo by Russ Schnitzer.
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Policy Recommendations
This study makes five policy recommendations to mitigate municipal water development’s
economic impacts and maintain Bessemer-derived economic outputs. Shaped by guiding
principles, policy recommendations include:
1.
2.
3.
4.
5.

Affirm dry-up non-negotiables.
Establish smart lease guidelines.
Support alternative dry-up scenarios.
Invest in farms and farm enterprises.
Establish mitigation operating structures and investment protocols.

17 actions and investments to support these policies are proposed (see Figure 16). Not every
action and investment need be taken to ensure redress, but neither can a single action or
investment taken alone likely be effective. Actions and investments across the five policy fronts,
logically interrelated and intertwined, are needed to mitigate dry-up’s impacts. Furthermore,
Pueblo Water should not bear full responsibility for some actions and investments. Efforts to
protect remaining farmland, for example, should be multilateral. If policy recommendations are
pursued strategically and cooperatively, mitigation efforts can create much better outcomes on
the Bessemer Ditch than in other areas where dry-up has occurred.
Commitments to policies, actions, and investments can be codified two ways: (a) through 1041
permit requirements; or (b) through voluntary cooperative agreements (between, but not
necessarily limited to, Pueblo Water and Pueblo County) and 1041 permit requirements. The
latter offers the most comprehensive approach to ensure desired results because it advances a
cooperative approach while guaranteeing regulatory compliance.
Transfer proponents may argue that, because there is no immediate need for municipal water,
there is no reason to act or invest at this time. This is a troubling assertion. Economic impact
mitigation is feasible now; it may not be feasible in the future. If feasible, it will likely be more
expensive and complex. Proactive action is essential. Furthermore, if undertaken now,
mitigation efforts can be evaluated quantitatively in light of 1041 permit requirements—to gauge
success before water is even removed from a single farm.

Guiding Principles

Policy Recommendations (with potential actions and investments)
1. Affirm Non-Negotiables
i. Development of Bessemer shares shall “not significantly degrade any current or
foreseeable future sector of the local economy," including agriculture.

Redress an
Retain the
$8.4 Million Best Lands in
Annual Loss Agriculture

Benefit
Remaining
Producers

Protect
Irrigated
Farmland

Figure 16:
Policy
Recommend
ations

ii. Bessemer shares are not used to serve customers outside of Pueblo Water’s
service area.
iii. Bessemer shares are not used to serve customers within Pueblo Water’s service
area until all other Pueblo Water supplies have been developed for this purpose.

2. Establish Smart Lease Guidelines
i. Offer incentivized, long-term lease extensions for farmers proposing to optimize
systems for greater economic outputs.
ii. Offer standard, short-term lease extensions for any farmer.

3. Support Alternative Dry-Up Scenarios
i. Support substitution projects through the decree's "substitution of dry-up"
provision.
ii. Support a Continuing Farming Program through an adjudicated augmentation
plan.
iii. Support a Rotational Fallow Program through an interruptible water supply
agreement (IWSA).
iv. Support a Rotational Fallow Program through a rotational crop management
contract (RCMC).

4. Invest in Farms and Farm Enterprises
i. Invest in conservation easements, with incentivized payments for quality soils,
large irrigated acreages, and substitution projects.
ii. Invest in irrigation technologies to support higher yields and higher value crop
production.
iii. Invest in ag-related enterprises with potential for demonstrable field-level and
secondary economic benefits.
iv. Invest in projects and programs that provide reliable access to farm labor needed
in high-value crop production contexts.

5. Establish Mitigation Operating Structures and Investment Protocols
i. Designate a mitigation administrator and develop a program with operating and
investment guidelines to support policy recommendations.
ii. Provide recoverable grants or loan guarantees for property acquisitions that
support alternative dry-up scenarios.
iii. Employ capital stacks to advance high-performing mitigation scenarios.

iv. Post letters of credit or establish an escrow account to guarantee redress.
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Descriptions of each policy, action, and investment are as follows:
1. Affirm non-negotiables.
Mitigation requirements—whether codified in a 1041 permit or through both a 1041 permit and
cooperative agreement(s)—will result from negotiations informed by analytical assessments,
scientific studies, and stakeholder input. But some requirements—such as 1041 permit standards
that mandate “not [degrading] any current or foreseeable future sector of the local economy”
(including agriculture)—will be nonnegotiable. Defining other non-negotiables that delineate
boundaries for mitigation discussions and ensure adherence to 1041 standards is essential. Since
retaining land in irrigation for a longer period of time defers the economic impact of dry-up and
affords greater opportunity to implement measures that permanently mitigate dry-up’s impacts,
two additional non-negotiables are recommended at this time:
i.

Bessemer shares are not used to serve customers outside of Pueblo Water’s service area.28

ii.

Bessemer shares are not used to serve customers within Pueblo Water’s service area until all
other Pueblo Water supplies have been developed for this purpose.

estates complicate the issue of who benefits from mitigation investments. For example, if Pueblo
Water owned the land it was drying up, it could support substitution projects with remaining
farmers and even incentivize substitution projects that expanded high-value crop production.
This would redress loss, retain the best lands in agriculture, and benefit remaining farmers.
Conversely, a Pueblo Water lease renewal on high quality production ground might keep some of
the best lands in agriculture longer, but such a move could convey financial benefit to a water
seller with no interest in continuing farming, increasing the value of his or her property without
necessarily increasing total agricultural economic outputs in the community. Such a move may
actually increase the entry (purchase) price for remaining farmers interested in acquiring ground
with a renewed water lease; and it might disincentivize substitutions for the same reason. Lease
renewal guidelines must recognize and address the challenges posed by split estates.29
“Smart” lease guidelines that establish more strategic lease renewals can support better
outcomes. An application-based program with different renewal options, which provides
incentives to farmers interested in optimizing production practices is one way to ensure that
lease renewals benefit remaining farmers who can help offset economic losses induced by dryup.30 Applications could be structured under a tiered lease-renewal system as follows:

Pueblo County will likely establish additional requirements, non-negotiables, or mitigation
thresholds as well. For example, the county may set thresholds for activities that trigger the
1041 permit process (e.g., any dry-up, anywhere water was purchased); or, the permit itself may
require the retention of a certain amount of land in production until such time as mitigation
efforts are deemed successful.
2. Establish smart lease guidelines.
The fact that Pueblo Water purchased only water and not land from farm sellers creates
mitigation challenges. Had the utility purchased farms outright, it would have greater control
over land and water resources and, consequently, a much more cost-efficient and unilateral
ability to mitigate the impacts of dry-up. As it stands, the utility will be attempting to mitigate
the impacts of dry-up across what are essentially split estates. This will prove difficult. Split
Pueblo Water maintains a robust, diversified water portfolio with supplies vastly exceeding M&I demand in its 73-square-mile
service area. As such, Pueblo Waterengages in extra-territorial, multi-year raw water leases and annual leases of 10,000 –
15,000 AF on the spot market (12/1/20 email communication from Alan Ward).
29
In November of 2020, Pueblo Water offered 10-year lease extensions to all of its lessees. Current leases terminate in 2029.
Standing lease rates equate to 100% of BIDC share dues (presently $55/share). Extensions were offered at 120% of share dues
($66/share).
28
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i.

Offer standard, short-term lease extensions for any farmer. Under this option, lessees would
request short-term leases (e.g., five or ten years) at market value rates. Short-term leases
are unlikely to inflate the property values of water sellers, so the properties being
irrigated by Pueblo Water would remain affordable for prospective buyers interested in
acquiring those properties to farm or for executing substitutions.31 Conversely, a
renewed, 20-year, transferable lease at cost would likely convey property value to water
sellers and adversely impact the ability of remaining farmers to acquire property to farm
or execute substitutions. No requirements would be placed on farmers engaging in
short-term lease renewals.

ii.

Offer incentivized, long-term lease extensions for farmers proposing to optimize systems for
greater economic outputs. Lessees could also be offered an incentivized (i.e., long-term,

It should be noted that some sellers only sold a portion of their water rights and are continuing to farm; however, a high
percentage of sellers sold most or all of their water rights.
31
A comprehensive sales analysis of farms sales after Pueblo Water’s purchase show that, with 15 or more years left on a
transferable water lease, properties with leased water from Pueblo Water were selling for an average of $2,500/acre (this figure
does not consider improvement value).
30
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below market rate) lease commensurate with a proposal to implement farming practices
that would enhance county agricultural-economic outputs. To ensure farmers deliver on
the terms proposed, lease incentives could be managed by way of reimbursement,
possibly through the establishment of an escrow account. For example: a vegetable
farmer secures an option on a CPA property currently growing alfalfa from a water seller.
S/he applies for a lease renewal with incentivized terms from Pueblo Water. If approved
for the lease, the farmer’s purchase of the property proceeds. The standard lease rates
would apply until such time as the optimized practices (e.g., new irrigation infrastructure,
vegetable crops, etc.) were employed. Once optimized practices were employed, the
difference between the standard rate and the optimal rate would be reimbursed by
Pueblo Water to the farmer. This type of structure would prevent water sellers who are
not interested in optimizing systems themselves from acquiring leases with incentivized
terms only to then sell their property with optimal lease terms at higher prices.
3. Support alternative dry-up scenarios.
The premise behind the substitution of dry-up provision in Pueblo Water’s decree is to retain
water on the best farmland by substituting other areas for dry-up—areas where environmental
benefits, such as water quality improvements, can be obtained. Other dry-up alternatives can
mitigate dry-up’s economic impacts as well. These include continuing farming programs
supported by precision irrigation practices, similar to Aurora Water’s program on the Rocky Ford
Ditch, and rotational-fallowing programs, similar to the rotational-lease-fallow program run by
the Lower Arkansas Valley Super Ditch. Actions and considerations regarding alternative dry-up
scenarios are as follows:
i.

Support substitution projects through the decree's "substitution of dry-up" provision. Pueblo
Water’s existing decree enables substitution projects. Projects will require Pueblo Water,
BIDC, and Division 2 Water Court approval. Projects will most likely be driven by
remaining farmers or conservation and impact investment groups, but Pueblo Water
could also be an agent for substitution project development. Were it to participate in
project development through direct land acquisitions, the land-value-capture potential
inherent in substitution projects, evidenced in previous studies, could help to offset other
dry-up mitigation costs Pueblo Water is likely to incur. Even if Pueblo Water is not an
active developer of projects, it can support projects by offering guidance on project

viability to project proponents and advocating for projects with other approval
authorities. It can also cover the transaction costs associated with substitutions.
Substitutions occur through a 120-day retained jurisdiction process in Division 2 Water
Court. Engineering and legal fees will be incurred as part of this process.
ii.

Support a Continuing Farming Program through an adjudicated augmentation plan. Pueblo
Water can support a continuing farming program similar to Aurora Water’s program on
the Rocky Ford Ditch through an adjudicated augmentation plan.32 Section 31 in the
Aurora change case decree negates the need for dry-up if continued irrigation is done by
means of a separate, adjudicated augmentation plan (District Court, Water Division 2,
Colorado Case Number, 99CW169(A), 2004). A similar exception is provided in Pueblo
Water’s decree. Section 6.2.2 allows for continued irrigation pursuant to a subsequent
water court decree, and Section 6.3.2 contains language that negates the need to
revegetate in these instances (District Court, Water Division 2, Colorado Case Number
17CW3050, 2019). An augmentation plan would not alter, amend, or affect the integrity
of Pueblo Water’s original decree. As with the Aurora program, Pueblo Water could
support the installation of drip irrigation systems on participating farms. High-value,
water-efficient vegetable crops would replace water-consumptive crops such as alfalfa.
If Pueblo Water provided half the augmentation water needed to support these crops as
Aurora does—and if the Aurora program is any indicator—it would reduce Pueblo Water’s
net consumable yield by about 28% from shares purchased on fields participating in the
program. If it provided all of the needed augmentation water (again, gauging by the
Aurora program alone) consumable yield would be reduced by about 57%.

iii. Support a Rotational Fallow Program through an Interruptible Water Supply Agreement. A
rotational fallow program based on emergent ATM practices would advance an
agricultural-urban water sharing model that, at the very least, delays the full impacts of
dry-up. Pueblo Water has two statutory options to establish a rotational fallowing
program: IWSAs or RCMCs. IWSAs are essentially option agreements between two or
more water rights owners that enable one owner to use the water of another in
accordance with the agreement for up to three out of every ten years. Agreements are
pursuant to approval by the State Engineer. Water use is limited to historic consumptive
use and subject to the priority system. IWSAs are not designed to support rotational

Aurora Water ran its program through temporary and/or administrative means prior to securing its augmentation plan. Similar
options (e.g., a Rule 10 Plan) may be available to Pueblo Water.

32
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fallowing among multiple fields from a single owner’s water right, but in the Pueblo
Water context, a rotational-fallowing structure could be established through multiple
agreements with multiple owners. An entire farm could be fallowed in a given year;
other farms could be fallowed in other years. Pueblo Water's lease-back agreements to
water sellers contemplate the need for interruptible supply as part of the agreement. Per
statute, IWSAs are limited to 10-year terms and can only be renewed twice. Thus, a
rotational-fallow program supported by an IWSA would have a maximum 30-year shelf
life.
iv. Support a Rotational Fallow Program through a Rotational Crop Management Contract. More
flexible and durable rotational fallowing arrangements can be made through RCMCs
(C.R.S. § 3792-103). RCMCs require Water Court approval. The court approves the
contract and the quantification of the water right, ensuring no injury to other water rights
holders, and the contract then governs the price, duration, and conditions of the
arrangement. RCMCs can be highly strategic (e.g., fallowing just a single field on a farm
to support the best rotational crop management practices) and are not limited to the 3in-10-year provisions of IWSAs. RCMCs can also be established as long-term or even
perpetual arrangements. To date, a RCMC has yet to be established in Colorado, likely
because of the Water Court hurdles involved. For Pueblo Water, this challenge may make
this a less appealing or feasible dry-up alternative.
4. Invest in farms and farm enterprises.
Four types of mitigation investments warrant consideration on the Bessemer Ditch. These
include investments in: farmland preservation, irrigation technologies, enterprise development,
and labor force development. Considerations are as follows:

importantly, farmland protection creates predictability for agricultural businesses,
enabling them to make long-term business investments with confidence because the
production base that supports them is not at risk of disappearing through subsequent
water sales or land development.
Conservation easement payments for Bessemer-irrigated farmland currently range from
$2,500 to $3,000 per acre. Protecting the remaining 10,000 acres at current rates would
require a $25M to $30M investment. Two factors pertaining to easements are worth
noting: (1) easement funding sources already exist; and (2) easement rates have not
sufficiently incentivized farmland protection, otherwise more lands would already be
protected. The Lower Arkansas Valley Water Conservancy District, a special district
established by voters in 2002, purchases conservation easements across five counties
using mill levy revenues. Palmer Land Conservancy, a private nonprofit organization,
purchases conservation easements across a 19-county service area using a mix of public
and private grants and private philanthropic capital. Over the years, there have been
discussions by Pueblo County representatives about the establishment of a county openspace fund to protect agricultural lands as well.
Incorporating the following payment/structural components into a Bessemer-specific
conservation easement program could incentivize and accelerate needed protection
efforts:
a.

b.
i.
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Invest in conservation easements, with incentivized payments for quality soils, large irrigated
acreages, and substitution projects. Preserving remaining production lands preserves the
ability to redress loss through on-farm economic activity. The most cost-efficient
method of preserving farmlands is through conservation easement purchase.
Conservation easement payments protect the land base and infuse capital into remaining
farm operations. This capital can, in turn, support investments that enhance production
capability or expand operations. Protecting farmland guarantees the retention of water
in the Bessemer Ditch system, which benefits remaining shareholders—including Pueblo
Water—by reducing future out-of-ditch municipal transfers, limiting costly water court
proceedings, and preventing complex hydraulic management challenges. Most

c.

Increase conservation easement payments generally. Paying full, fair market
value for conservation easements (as opposed to a bargain sales price, a
common practice in Colorado) would encourage participation in the program.
Scale payments (to the extent possible) to prioritize large acreages, high-quality
soils, and share numbers/characteristics, which, in the Bessemer context, create
a public benefit. Higher payments for larger holdings would scale protection
efforts more quickly. Prioritizing investments in lands with Class 1 and 2 soils
supports the guiding principle of retaining the best lands in irrigated agriculture.
Finally, the number of shares and the estimated historic consumptive use per
share should be a factor in conservation easement payments. Lands with a
higher number of shares and greater HCU per share could receive higher
payments.
Create flexible provisions to optimize water use. The ability for farmers to
create water efficiencies, move water from lower value production ground to
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d.

higher value production ground (in the case of substitutions), and participate in
rotational lease-fallow programs that are consistent with existing crop rotation
and soil management BMPs should be preserved and codified in easements.
Incentivize easement sales by providing farmers who sell conservation
easements the ability to qualify for additional mitigation funds that support
infrastructure improvements, new ag-enterprises, and labor force development
(see 4.ii, iii, iv below).

A Bessemer-specific farmland protection program of this nature would be a powerful
example of a mutually beneficial, cooperative effort (one that could engage Pueblo
Water, Pueblo County, PLC, and other parties) that hits squarely on the intentions of
Pueblo County’s 1041 efficient utilization requirements. The collaborative ag-urban
approach and the engagement of county, municipal, special district, and nonprofit
entities would be precedent setting.
ii.

Invest in irrigation technologies to support higher yields and higher value crop production.
Farmers tend to make investments in precision irrigation systems where returns will be
highest. Accordingly, these systems generally support higher value crops. Drip irrigation
systems increase yields for most crop types; sprinkler systems reduce annual operating
costs. Both systems require large upfront capital investments, and higher returns and/or
lower annual operating costs offset these investments over time. According to NRCS, the
unit cost for center pivot irrigation systems runs between $516 and $1,317 per acre
depending upon the type of system and the field size (larger fields reduce the per-acre
cost of installation substantially). Drip system unit cost runs between $774 and $2,798
per acre depending upon the type of system (surface systems can run under $1,000/acre;
subsurface systems are more expensive) (USDA, NRCS, 2021, p. 35-37). Unlike on the
nearby Catlin and Fort Lyon canals, limited adoption of these systems has occurred on
the Bessemer Ditch. As with farmland protection, cost-sharing programs can incentivize
these practices, which can also spur indirect economic benefits, particularly if irrigation
equipment suppliers and service professionals are local.

iii. Invest in ag-related enterprises with potential for demonstrable field-level and secondary
economic benefits. Bessemer farmers describe difficulties in identifying and expanding
into new wholesale markets and meeting the demand needs of those markets. Efforts by
the Pueblo Chile Growers' Association have successfully accessed new, statewide, retail
markets through a common Pueblo Chile brand campaign. The single brand greatly

expands the ease by which producers can market a single product (Mirasol chile),
utilizing an easily-identifiable and visually appealing brand, logo, and packaging scheme.
To effectively leverage the common brand and expand wholesale product export into
regional and national markets, producers need funding and technical assistance to
market chile, develop relationships with wholesale purchasers, and develop product
supply chain logistics to bring chile to those markets. Increased investment in staffing
and marketing of Pueblo Chile would grow demand for Bessemer farmers. Increased
demand translates into wholesale market price changes, increased profits, and direct
incentive for growers to produce higher volumes of chile.
Other high-value specialty crops grown by Bessemer Ditch producers could benefit from
similar initiatives and investments, especially if those crops fill a niche in regional
markets where consumer demand is high. Growers note that their current capacity to
meet a growing demand is limited. Investment in specialty crop harvesting, processing,
packaging and short-term storage was identified to be a current inhibitor for meeting
consumer demand for their products. Investment in commonly-shared (as a co-op model,
for example), or privately-owned processing and packaging equipment and product
storage facilities could produce demonstrable economic benefits.
iv. Invest in projects and programs that provide reliable access to farm labor needed in highvalue crop production contexts. As with most businesses, Bessemer farm enterprises
struggle to attract and retain a qualified workforce. Programs have attempted to address
workforce shortages, with minimal success. Many growers rely upon immigrant labor,
largely achieved by sponsoring guest worker visas and providing temporary housing to
workers. Investments in workforce attraction, development, and retention can aid
Bessemer farm enterprises. Concepts include:
●
●
●
●

Invest in safe, healthy workplace conditions, including equipment and facilities
that reduce risk of injury to workers.
Build seasonal workforce housing.
Create educational opportunities for workers and workers' families.
Expand processing of seasonal products to develop canned, jarred, and frozen
products to build off-season employment opportunities for workers. (Providing
employees the ability to work year-round may improve workforce outcomes.)
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5. Establish mitigation operating and investment protocols.
Through its 1041 permit process, Pueblo County will determine the regulatory and financial
obligation Pueblo Water has to mitigate the economic impacts of dry-up. As IID’s creation of a
$50 million mitigation investment program demonstrates, establishing a mitigation dollar value
and establishing mitigation management structures can be a complex and contentious process.
Pueblo County’s goal will be to ensure mitigation actions and investments are sufficient to
maintain current economic outputs and protect future growth potential. Pueblo Water’s goal will
be to minimize burden on the utility and maximize ROI, in order to be as cost-efficient as
possible. Both objectives will require strategic leadership and competent administration of funds.
Recommendations to this end include:

the Pueblo County Enterprise Zone, which was established by Colorado statute to
promote "opportunities to overcome conditions of unemployment, underemployment…
[and] sudden and severe economic dislocations,” which 5,000 acres of dry-up would
certainly qualify as (Farmland Information Center, 2006; C.R.S., 2016, § 39-30-102).
Pueblo County could establish or designate a mitigation administrator similar to PCCDC,
or the BPA could be repurposed to this end. BPA is an unincorporated nonprofit
association (like PCCDC, now inactive) established to develop and advocate for the
substitution of dry-up provision in the Pueblo Water decree and defend it in the Water
Court change case.33
ii.

i.

Designate a mitigation administrator and develop a program with operating and investment
guidelines to support policy recommendations. Investment programs, such as those
established by IID and PVID, take different forms. Most require the creation or
designation of a mitigation administrator. Often, the administrator makes investments
through responsive capital grant-making. Sometimes, the administrator engages in a
broader range of activities typical of economic development corporations (EDCs)—
providing low interest loans, responsive and funder-initiated grants, tax credits, and
other economic incentives—to help grow, establish, and/or attract agricultural
businesses. A mitigation administrator that expands upon the functions of an EDC is
probably appropriate in the Bessemer context. The administrator will also need to
support, or work with others who can support, important and sometimes complex (in the
case of substitutions) property transactions. The Pueblo County Community
Development Corporation (PCCDC), while no longer active, could be a model to look to.
PCCDC was incorporated for the purpose of "assisting in the development and economic
stabilization of the statutory towns and unincorporated areas within Pueblo County by
promoting and assisting the growth and development of [business and industry]
concerns” (PCCDC, 1988, p. 1). As an incorporated non-profit, established by, but
independent from, Pueblo County, PCCDC had the ability to raise funds, borrow or loan
money, acquire property, and construct facilities. A similar entity focused on the
expansion and development of Bessemer-related agricultural enterprises could be
employed to redress the economic impacts of dry-up as well as support the objectives of

In 2018, with funding from Pueblo County, PLC commissioned a study to explore the ways in which BPA could be repurposed (or
a similar organization established) to implement substitution of dry-up efforts once the decree was finalized and advance some
of the activities described herein. ICS provided PLC an assessment, along with draft articles of incorporation, bylaws, and
governance recommendations. These recommendations could be updated and amended to establish a mitigation administrator

33
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Provide recoverable grants or loan guarantees for property acquisitions that support
alternative dry-up scenarios. In addition to supporting farmland preservation, irrigation
infrastructure improvements, new ag-enterprises, and labor force development,
mitigation investments can advance alternative dry-up scenarios as well. The functions
of a mitigation administrator in this context will resemble those of an EDC, community
development corporation (CDC) or community development investment corporation
(CDIC) and, as with PCCDC, may involve the acquisition and improvement (for agricultural
purposes) of property. Often, properties will need to be acquired—whether by farmers,
conservation groups, or impact investors—to support alternative dry-up scenarios,
particularly those involving the substitution of dry-up. Traditional lenders may consider
these high-risk investments. If, for example, a farmer with a DCA wants to purchase and
“move” water to a CPA where Pueblo Water owns water, that farmer may have a hard
time obtaining financing for the CPA, as the CPA value is anticipated to decline as the
Pueblo Water lease draws to a close. However, previous studies indicate robust potential
for land-value capture in substitution projects, and impact investors have expressed
interest in supporting these types of projects through buy-protect-sell transactions. If
the mitigation administrator can provide acquisition principal in the form of a
recoverable grant or loan guarantee to farmers or conservation groups, or guarantee
investment principle for impact investors, properties can be more readily acquired.
Farmers would then be able to secure traditional financing after the substitution is
executed and property values are restored/enhanced. Conservation groups and impact
investors could pay off debt and/or recoup costs after performing substitutions and

that would manage a broader mitigation program. The administrator could oversee the disbursement of mitigation funds for
farmland preservation, irrigation infrastructure improvements, new ag-enterprises, and labor force development required to
support remaining farmers and farm businesses.
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disposing of properties. In the CPA acquisition example given, for instance, the
traditional lender can finance the property after it has had permanent water restored.
iii. Employ capital stacks to advance high-performing mitigation scenarios. The operating
structures and investment guidelines employed by the mitigation administrator should
consider how various capital stacks (including, but not limited to, mitigation capital
provided by Pueblo Water) can incentivize the combination of efforts required to make
mitigation successful. They should also consider how stacked investments can enhance
benefits for a mitigation proponent (for example: a farmer looking to execute a
substitution, install drip irrigation, and sell a conservation easement) and thereby
incentivize more mitigation activity. If thoughtfully deployed, these types of “stacked”
investments can result in high-performing mitigation scenarios.
iv. Post letters of credit or establish an escrow to guarantee redress. Bent County’s 1041 Permit
experience demonstrates that requiring applicants to post letters of credit in case
forecasted economic redress does not occur is good practice. The establishment of an
escrow account that releases mitigation dollars if measurable mitigation benchmarks are
not achieved is another method of guaranteeing redress.

Evaluating Mitigation Options
This study provides a preliminary evaluation of mitigation options. Evaluating mitigation actions
and investments, not only in light of guiding principles but in light of implementation
considerations—including cost, difficulty, time, and durability—can help decision-makers chart a
mitigation course of action. Different considerations will be of greater or lesser importance to
different decision makers. Pueblo County will likely be concerned with adherence to guiding
principles, especially the redress of production loss and job loss. It will also be concerned with
the durability of mitigation outcomes. Pueblo Water will likely be concerned about the cost,
difficulty, time, and effort required to mitigate. To facilitate thinking about implementation,
actions and investments under the third and fourth policy recommendations, which embody the
most substantive and important mitigation actions and investments, are scored and ranked.
Scores factor in both alignments with guiding principles and implementation considerations.
Rankings show how effectively each action/investment advances guiding principles while
considering the challenges and opportunities of implementing. (Because the first, second, and
fifth policy recommendations—affirm dry-up non-negotiables, establish smart lease guidelines, and
establish mitigation operating structures and investment protocols—are more administrative in

nature, they are not ranked.) Implementation scores are assigned from low to high for cost,
difficulty, and durability and from short-term to long-term for time to implement. Basic scoring
assumptions are as follows:
●

Cost. Administrative and/or recoupable costs are considered low costs. Costs comparable
to Pueblo Water's water purchase price are considered high costs; foregoing significant
yield would, therefore, be considered a high cost.

●

Difficulty. Low difficulty implies pathways to undertaking the activity exist and/or have
been proven. High difficulty implies that efforts are complex and unproven.

●

Time. Short-term implies the task can be accomplished in less than one year; long-term
implies the task could take decades.

●

Durability. Low durability implies the results of efforts will not last more than a decade;
high durability implies that the results of efforts are perpetual or permanent.

Specific scoring assumptions had to be made for each mitigation action and investment, as well.
Scores change as assumptions about implementation change. For example, the recommendation
to support substitution projects through the decree’s substitution of dry-up provision was given a cost
score of 5 on a scale of 1 to 9, with 1 being a high cost and 9 being a low cost (See Figure 17).
The score assumes that costs include the legal and engineering expenses required to execute a
substitution transaction. However, if the score were to consider the land value arbitrage inherent
in substitution projects (advanced through buy-protect-sell type transactions), the score could
easily be a 9 (the best score, equating to low or no cost). Likewise, assumptions were made
regarding investments in irrigation technologies. For example, if Pueblo Water were to invest in
irrigation technologies to support higher yields and higher value crop production using a cost-share
approach (with additional monies coming from the farmer and/or NRCS), this might be considered
a moderate cost with a score of 5, the score used in the current ranking (see Figure 17). However,
if Pueblo Water covered 100% of costs on high-performance systems, the score may be a 3 or 1
(equating to very high cost) if significant acreages were involved.
Even with changes to assumptions regarding how individual actions and investments get
implemented, the overall rankings seem to remain generally consistent and tell a story. Under
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the third policy, support alternative dry-up scenarios, the recommendation to support substitution
projects ranks highest. Substitutions are enabled by the existing decree and result in no loss of
yield for Pueblo Water. They are especially durable, especially when CPAs with restored water
are protected by conservation easements. However, spilt estates will challenge implementation
efforts, and, because of this, substitutions could take a long time to implement at scale. There
are also limits to how many substitutions can be executed because DCA acreage is limited. A
continuing farming program, on the other hand, while requiring an adjudicated augmentation
plan, offers a proven, innovative, water-sharing alternative to dry-up, but one that will result in
some loss of yield to Pueblo Water. Farmers are likely to participate in such a program, and the
program could be scaled up quickly. The challenge, again posed by split estates, will be to
ensure the program benefits remaining farmers and the production economy as a whole, and that
it doesn’t just enhance sellers' real estate values by underwriting improvements to their property.
Rotational fallow programs rank low because they are more challenging to implement, especially
beyond a 30-year timeframe. They result in a loss of yield for Pueblo Water, and, as the EIA
demonstrates, they are less profitable than continuing farming programs.
Under the fourth policy, invest in remaining farms and farm businesses, the recommendation to
support conservation easements ranks highest, while investing in irrigation technologies is a
close second. These straightforward investments protect the land base and support optimized
production practices on high-value farmland. However, investments don’t directly redress dryup’s impacts—the loss of production, total economic outputs, and jobs. Therefore, the third and
fourth investment recommendations, which focus on supporting new enterprises and labor force
development—while potentially costly and somewhat more challenging to implement—are still
essential to achieving the desired mitigation results.

October farm stand. Photo by Russ Schnitzer.
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Corn silage harvest. Photo by Russ Schnitzer.
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Mitigation Strategies
Policy
Recommendation
1. Affirm Non-

Negotiables

Potential Action/Investment
i. Pueblo Water's development of Bessemer shares

Guiding Principles
Redress an
$8.4 Million
Annual Loss

Retain the
Best Lands in
Agriculture

Benefit
Remaining
Producers

Protect
Irrigated
Farmland

Implementation Score

Scoring Assumptions

Cost
1=High
5=Medium
9=Low

Degree of
Difficulty
1=High
5=Medium
9=Low

Time to
Implement
1=Long
5=Mid
9=Short

Durability
1=Low
5=Medium
9=High

Score

Rank

NA

NA

NA

NA

NA

NA

shall “not significantly degrade any current or
foreseeable future sector of the local economy,"
including agriculture (Pueblo County LUC).
ii. Bessemer shares are not used to serve customers

Figure 17:
Mitigation
Strategies
(Expanded)

General Assumptions
Cost. Administrative and/or recoupable costs are considered low costs. Costs comparable to Pueblo Water's
water purchase price are considered high costs; foregoing significant yield would be considered a high cost.

NA

NA

NA

NA

NA

NA

outside of Pueblo Water’s service area.

Difficulty. Low difficulty implies pathways to undertaking the activity exist and/or have been proven. High
difficulty implies that efforts are complex and potentially unproven.
Time. Short-term implies the task can be accomplished in less than one year; long-term implies the task could
take decades.

iii. Bessemer shares are not used to serve customers

NA

NA

NA

NA

NA

NA
Durability. Low durability implies the results of efforts will not last more than a decade; high durability implies
that the results of efforts are perpetual or permanent.

within Pueblo Water’s service area until all other
Pueblo Water supplies have been developed for
this purpose.
2. Establish Smart Lease

Guidelines

i. Offer incentivized, long-term lease extensions for

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

farmers proposing to optimize systems for greater
economic outputs.
ii. Offer standard, short-term lease extensions for

any farmer.
Specific Assumptions (for recommendations 3 and 4)
3. Support Alternative

Dry-Up Scenarios

i. Support substitution projects through the decree's

5

5

3

9

31

1

Cost score only considers substitution transaction costs (legal/engineering), not property acquisitions or ROI
potential. Difficulty score reflects implementation challenges imposed by split estates; the transaction-bytransaction nature of substitutions also means they will take time to implement at scale. Durability score
assumes most CPAs with water restored through substitutions will be protected by conservation easements.

1

5

7

5

27

2

Cost score considers Water Court costs (to secure an adjudicated augmentation plan), infrastructure costs
(drip systems required by the program), and net loss of Pueblo Water yield from augmentation. Difficulty
score reflects implementation challenges imposed by split estates. Will likely not take as long to implement as
substitutions, however. Durability reflects lifespan of irrigation infrastructure, although augmentation water
could be supplied indefinitely and program could run perpetually.

3

5

7

1

19

3

While an IWSA negates the need to go to Water Court, the cost score reflects that this is still a novel and
somewhat complex process and will result in a net loss of yield for Pueblo Water. Difficulty and time scores
assume there is no effort to address the split estate issues at this time, since the IWSA itself is temporary in
nature. The purpose is to retain lands in production while enabling Pueblo Water to secure some yield. This is
also reflected in the durability score.

1

1

5

7

17

4

Cost score considers Water Court costs and the fact that the program will result in a net loss of yield for
Pueblo Water. Difficulty score acknowledges RCMCs have never been done before, despite being enabled for
some time by statute. As such, will likely take time to implement as well. Durability reflects anticipated
interest of Pueblo Water in eventually limiting the duration of the program, although a RCMC could run
indefinitely.

"substitution of dry-up" provision.

ii. Support a Continuing Farming Program through

an adjudicated augmentation plan.

iii. Support a Rotational Fallow Program through an

interruptible water supply agreement (IWSA).

iv. Support a Rotational Fallow Program through a

rotational crop management contract (RCMC).
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Mitigation Strategies
Policy
Recommendation
4. Invest in Farms and

Farm Enterprises

Potential Action/Investment
i. Invest in conservation easements, with

Guiding Principles
Redress an
$8.4 Million
Annual Loss

Retain the
Best Lands in
Agriculture

Benefit
Remaining
Producers

Protect
Irrigated
Farmland

Implementation Score

Scoring Assumptions

Cost
1=High
5=Medium
9=Low

Degree of
Difficulty
1=High
5=Medium
9=Low

Time to
Implement
1=Long
5=Mid
9=Short

Durability
1=Low
5=Medium
9=High

Score

Rank

3

7

3

9

31

1

Costs score assumes a cost-sharing approach to paying for conservation easements is applied. A greater cost
share would equate to a higher score; a lesser cost share would equate to a lower score. Easements are not
difficult to execute, but executing them at scale takes time. Easements run with the land in perpetuity, so
they receive the highest durability score.

5

9

5

5

30

2

As with easements, cost-sharing approaches will affect whether or not irrigation infrastructure costs are
higher or lower, but generally, irrigation infrastructure will be less on a per-acre basis than conservation
easements. Regarding durability, anticipated lifespan of new irrigation infrastructure is 20 years. It is not
difficult to implement, but it will take time to implement at scale based on the precedents set on the Catlin
and Fort Lyon canals.

1

3

5

7

22

3

Enterprise investments can focus on efforts that generate direct (field level) and indirect economic benefits.
These may be bottom-up investments (helping farmers expand/enhance production, processing, distribution
capability) or top-down investments (helping supportive industries raise production outputs for all farmers).
Scoring is challenging as mitigation could focus on many small investments or one large investment. IID and
PVID programs could be indicative of investment levels required.

3

1

5

5

20

4

Labor development efforts are also difficult to score because they could be supported in a variety of different
ways. Investments could support administration or expansion of existing programs; investments could also
support additive capital projects, such as farmworker housing.

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

incentivized payments for quality soils, large
irrigated acreages, and substitution projects.
ii. Invest in irrigation technologies to support higher

yields and higher value crop production.

iii. Invest in ag-related enterprises with potential for

demonstrable field-level and secondary economic
benefits.
iv. Invest in projects and programs that provide

reliable access to farm labor needed in high-value
crop production contexts.

5. Establish Mitigation

Operating Structures
and Investment
Protocols

i. Designate a mitigation administrator and develop

a program with operating and investment
guidelines to support policy recommendations.
ii. Provide recoverable grants or loan guarantees for

property acquisitions that support alternative dryup scenarios.
iii. Employ capital stacks to advance high-performing

mitigation scenarios.

iv. Post letters of credit or establish an escrow

account to guarantee redress.

64

THE ECONOMIC IMPACTS OF DRY-UP
PARTNERS, OPINION LEADERS, GRANTEES

Mitigation Strategies
Policy
Recommendation
1. Affirm Non-

Negotiables

Summary Assessment

Best Management Practices

Pros/Cons

Examples

Potential Action/Investment
i. Pueblo Water's development of Bessemer shares

shall “not significantly degrade any current or
foreseeable future sector of the local economy,"
including agriculture (Pueblo County LUC).
ii. Bessemer shares are not used to serve customers

outside of Pueblo Water’s service area.

Pros: Restates the high mitigation standard of Pueblo County's LUC.

NA

Cons: NA

Pros: Ensures Bessemer shares are not used to generate revenues through extraterritorial water leases
at the expense of Pueblo County agriculture.

NA

Cons: Limits Pueblo Water flexibility.
iii. Bessemer shares are not used to serve customers

within Pueblo Water’s service area until all other
Pueblo Water supplies have been developed for
this purpose.
2. Establish Smart Lease

Guidelines

i. Offer incentivized, long-term lease extensions for

farmers proposing to optimize systems for greater
economic outputs.
ii. Offer standard, short-term lease extensions for

any farmer.

Pros: Ensures Bessemer shares are the last in Pueblo Water's portfolio to be developed in order to
preserve Pueblo County agriculture for as long as possible.

NA

Cons: Limits Pueblo Water flexibility.

Pros: Offers a predictable, reliable long-term business opportunity for remaining farmers. Incentivizes
higher value crop production. Incentivizes other best practices.

NA

Cons: More complex administration; challenges in ensuring long-term compliance with terms.
Pros: Maintains continued irrigation so long as Pueblo Water does not need the water. Retains
flexibility for Pueblo Water. Does not inflate water seller real estate values.

NA

Cons: NA

3. Support Alternative

Dry-Up Scenarios

i. Support substitution projects through the decree's

"substitution of dry-up" provision.

Pros: Offers a permanent mitigation solution. Enabled by the existing decree. Results in no loss of
Pueblo Water yield.
Cons: Novel and complex. Will take time and resources to implement.

ii. Support a Continuing Farming Program through

an adjudicated augmentation plan.

Pros: Will not affect the existing decree. Can be long-term or perpetual. Supports higher value crops
and increased yields.
Cons: Requires court adjudication. Requires augmentation water and irrigation infrastructure
investments. Will result in a net loss of yield, assuming Pueblo Water provides augmentation.

iii. Support a Rotational Fallow Program through an

interruptible water supply agreement (IWSA).

iv. Support a Rotational Fallow Program through a

rotational crop management contract (RCMC).

65

Pros: Can be established with State Engineer approval. Does not require going to Water Court.
Cons: Limited duration: 10 years, with only two renewals allowed. Will result in a net loss of yield for
Pueblo Water over the duration of the program.
Pros: Can be long-term or perpetual. Very flexible: can be adapted to Pueblo Water and farmer needs.
Cons: Requires Water Court approval. Will result in a net loss of yield for Pueblo Water over the
duration of the program. Complex and expensive; while enabled by statute, has never been done
before.

NEVADA: The Walker Basin Restoration Program (WBRP) optimized agricultural production on a small number of highly
productive acres when it permanently dried other farms to improve water quantity and quality in the Walker River and
Walker Lake. Between 2010 and 2015, $24 million was raised to advance projects relevant to Bessemer substitution of dryup efforts. These include: acquisition and resale of farms; irrigation improvement projects; ditch analyses and diversion
system improvements; revegetation and alternative cropping plans; and agricultural sustainability demonstration projects.
Part of WBRP's $24 million strategic dry-up effort supported transaction costs and technical analyses associated with the
acquisition and resale of farms.
COLORADO: In 1999, the City of Aurora purchased water from approximately 2,800 acres of farmland served by the Rocky
Ford Ditch. Most acreage was dried, but just under 900 acres were retained in a continued farming program, which
combined long-term water leases with new irrigation technology. Aurora dedicated 0.5 AF of water per acre to augment
wells that fed new drip systems. Under the continued farming program, less water-intensive crops—grains, melons, and
vegetables—replaced more water intensive crops such as alfalfa. Aurora's yield from the program was 1.76 AF/acre before
augmentation (leaving 1.26 AF/acre of net yield after).
COLORADO: Colorado's first statutory IWSA was transacted in 2019 between the Lower Arkansas Valley Super Ditch
Company and the City of Fountain. Previous rotational lease-fallow programs between the Catlin Canal—a Super Ditch
participant—and the City of Fountain were run as pilot projects under a 10-year, CWCB lease-fallow study project established
by HB13-248.
COLORADO: Larimer County Open Space purchased Little Thompson Farm in 2016, which became Colorado's first permanent
ATM with a rotational-fallowing component. 80 of 125 Colorado Big Thompson (CBT) units retained on the farm are subject
to an interruptible supply agreement with the City Broomfield. This agreement, because it involves CBT units, is not subject
to statute, which is what enables it to operate in perpetuity without a RCMC. The city can use the water every 3 out of 10
years.
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Mitigation Strategies
Policy
Recommendation
4. Invest in Farms and

Farm Enterprises

Potential Action/Investment
i. Invest in conservation easements, with

incentivized payments for quality soils, large
irrigated acreages, and substitution projects.

ii. Invest in irrigation technologies to support higher

yields and higher value crop production.

Summary Assessment

Best Management Practices

Pros/Cons

Examples

Pros: Permanently protects high-value farmlands. Insulates the farm community against future
economic loss/dry-up. At current rates, a $25-30 million investment could protect remaining farms.
Cons: Infuses money into remaining farm businesses but may not directly redress economic impacts.

Pros: Direct redress of economic impacts. Can provide an NRCS EQIP cost share match. Advances BMPs.
Creates higher yields of higher value crops with reverberating effects up the supply chain.
Cons: Investment will depreciate; generally, systems will have a 20-year shelf life.

iii. Invest in ag-related enterprises with potential for

demonstrable field-level and secondary economic
benefits.

Pros: Direct redress of economic impacts. Strong job creation and indirect economic impact benefit.
Supports multiple producers. Opens production supply chains through a top-down approach.
Cons: Somewhat challenging to implement. Can be implemented through competitive, merit-based
grant awards or brokered agreements to incentivize targeted businesses using more of an EDC-type
approach.

COLORADO: In Palisade, Colorado West Land Trust, one of the first U.S. land trusts established by farmers, responded to
Mesa County's oil shale boom of the 1970s and 80s by working to permanently protect fruit growing land with conservation
easements. Since that time, approximately one-third of the land has been protected. The effort has been credited with
reversing the course of agriculture-economic decline caused by land and water conversion. Businesses that rely on a critical
mass of production lands gained new assurances that their businesses would not be compromised by land and water sales-enabling them to make long-term business investments with confidence.
NEVADA: Part of WBRP's $24 million strategic dry-up effort supported irrigation improvements for high value crops grown on
small acreages. Studies by Environmental Economics showed that, in this type of optimized "food-not-feed" program, if 1
acre of higher value food crops was established for every 5.5 acres of dry-up, the labor force would remain constant and
overall economic output would increase by 10%.
CALIFORNIA: A 15-year lease-fallow agreement between the Imperial Irrigation District (IID) and the San Diego County Water
Authority (SDCWA) required SDCWA to invest $30 million into a $50 million grant program designed to offset the economic
impacts of temporary fallowing. $6 million supported the reopening of a beef processing plant by One World Beef and the
development a processing plant for cultivated products by California Ethanol & Power and Imperial Valley Food Bank. $11
million supported community business endeavors to retain/create local jobs affected by production losses.
CALIFORNIA: The Palo Verde Irrigation District (PVID) entered into a 35-year rotational lease-fallow agreement with the
Metropolitan Water District (MWD) of Southern California. As part the of agreement, MWD created a $6 million Community
Improvement Fund to offset indirect and induced economic impacts of temporary fallowing. The fund supports community
improvement programs, small business development, and workforce training.

iv. Invest in projects and programs that provide

reliable access to farm labor needed in high-value
crop production contexts.
5. Establish Mitigation

Operating Structures
and Investment
Protocols

i. Designate a mitigation administrator and develop

a program with operating and investment
guidelines to support policy recommendations.

Pros: Strong job creation and induced economic impact benefit potential. Opens up labor constraints.
Cons: Complex. May require focusing on working housing programs.

Pros: An objective, representative, and equitable method of disbursing mitigation funds.
Cons: Time/effort involved in setting up operating structures and investment guidelines. Examples from
elsewhere showcase political obstacles and demonstrate varying degrees of success.

CALIFORNIA: MWD's $6 million PVID Community Improvement Fund fund, established to offset the economic impacts of a
35-year lease-fallow agreement, has supported the creation of 134 jobs and the retention of 127 jobs, according to a 2014 M.
Cubed study.

CALIFORNIA: SDCWA and IID, as part of their 15-year lease-fallow program, created a Local Entity to address the economic
impacts of dry-up and manage a $50 million dollar grant program ($30 million from SDCWA and $20 million from IID).
Program investments prioritized offsetting job and income loss resulting from fallowing.
CALIFORNIA: MWD's $6 million PVID Community Improvement Fund fund, established to offset the economic impacts of a
temporary 35-year lease-fallow agreement, is administered by citizens in the Palo Verde Valley. It has issued 37 public
benefit grants according to a 2018 MWD report.

ii. Provide recoverable grants or loan guarantees for

property acquisitions that support alternative dryup scenarios.
iii. Employ capital stacks to advance high-performing

mitigation scenarios.

iv. Post letters of credit or establish an escrow

account to guarantee redress.

Pros: Surmounts the problem lenders will have investing in lands whose value is projected to decrease
as Pueblo Water leases come to a close.
Cons: Very few. Some administrative burden. Some risk of capital loss if permanent water is not
eventually restored.
Pros: A logical and streamlined way to incentivize desired BMPs at scale.
Cons: Higher risk in "stacked projects" led by a single farm or business entity if the enterprise or business
fails.
Pros: A good method for Pueblo County to ensure mitigation is achieved.
Cons: Few. The challenge will be determining amounts and requirements under different scenarios.

NATIONAL: Not a typical water utility undertaking, but foundations across the U.S., as well as government agencies like the
National Resources Conservation Service (NRCS), provide grants, Program Related Investments (PRI), and recoverable grants
for conservation projects defined by buy-protect-sell approaches. In southeastern Colorado, for example, Packard
Foundation made a $10 million PRI for The Nature Conservancy's acquisition of JE Canyon Ranch.
NEVADA: WBRP's $24 million strategic dry-up effort created capital stacks that benefited remaining producers looking to
expand vegetable production - combining land acquisition efforts with habitat restoration projects and irrigation and other
infrastructure improvements on remaining farmland.
COLORADO: Bent County, through the 1041 Permit it issued to Arkansas River Farms (ARF) for a water-sharing project
involving both permanent and temporary dry-up, required ARF to post letters of credit in case the forecasted economic
development promised by investments they were making in alternative agricultural enterprises does not occur.
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High Performing Mitigation Approaches
Weighing the pros and cons of different actions and investments can help decision makers
establish a sound mitigation strategy—one that links the right actions and investments together,
in the right way, to create a highly impactful effort. To provide an example of how this might be
done, two examples of high-performing mitigation approaches that draw from all five policy
recommendations and include a mix of actions and investments are provided. One places greater
emphasis on advancing dry-up alternatives that keep the best land in production. The other
places greater emphasis on protecting remaining farms and enhancing farm-based businesses
and industries. Each example has its pros and cons, its opportunities and challenges. The
examples are meant to be suggestive of what could happen, not necessarily prescriptive of what
should happen.
Example 1: Dry-Up Alternative Focus
Pueblo Water establishes a continuing farming program on 2,000 CPA acres where it owns
water—similar to Aurora’s program on the Rocky Ford Ditch. Farmers interested in growing
water-efficient, high-value crops are invited to participate in the program; applications are
solicited through an RFP process. Applicants may be current CPA owners or farmers that obtain a
purchase and/or lease option on CPA ground, which could be contingent upon their application
being accepted by Pueblo Water. Once applications are accepted, groundwater-served drip
irrigation systems are installed on the participating CPA properties through a robust cost-cover or
cost-share program. Pueblo Water and participating farmers secure an adjudicated augmentation
plan to support the program, and Pueblo Water enters into a long-term lease with farmers for
augmentation water using incentivized lease terms. Pueblo Water maintains the program until
such time as substitution of dry-up projects permanently restore water to 1,000 CPA acres—either
on farms participating in the continuing farming program or on other CPAs. This would
incentivize, but not obligate, continuing farming participants and Pueblo Water to advance
substitution projects. Pueblo Water’s obligation to provide augmentation water is retired on a
two-to-one-acre basis as substitutions are executed. Conservation easement payments protect
farms with water restored through substitutions. Additional investments in ag-related enterprises
or labor programs (at the farm or industry level) add support to the program. (See Figure 18.)
Example 2: Farmland Protection and Enterprise Development Focus
The mitigation administrator, using mitigation dollars and leveraging outside funds, advances an
aggressive, long-term effort to protect remaining CPA acres (e.g., 5,000 acres) and support the
farmers and farm businesses that own and steward these lands. A robust conservation easement
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purchase program infuses capital into existing farm operations and preserves farmland in
perpetuity, thereby protecting remaining future production potential. Conservation easement
payments reflect fair-market value for easements without need for landowners to donate value.
Incentive payments may be provided for larger properties, Class 1 soils, and/or substitution
projects. A generous cost-cover or cost-share program supports sprinkler or drip irrigation system
installations on protected farms for any farmer wishing to install these systems; and competitive
grants to support business expansion and improvement projects—through infrastructure
investments and/or land acquisitions—are made available to participating farmers. Pueblo Water
maintains irrigation on all CPA lands where it owns water, using both incentivized long-term and
non-incentivized short-term leases, until such time as a critical mass of CPA lands (where it
doesn’t own water) have been protected. Signature investments in ag-related enterprises or labor
programs, at industry-scales, raise total economic outputs per acre and add support to the
program. (See Figure 18.)
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7. Conclusion and Next Steps
Frequently, in buy-and-dry contexts, the primary (and often only) community-oriented strategic
objective that the notion of “willing buyer, willing seller” supports is a municipal one: obtaining a
maximum yield of water through a minimal number of purchase transactions. Municipal
acquisitions often target the most senior water rights (since the most senior rights are the most
reliable), the largest holdings (reducing the number of transactions required), and the most
productive lands (since the most productive lands often demonstrate the greatest consumptive
use history and therefore yield the most water). On the Bessemer, the sale of water interests
from less than 10% of its shareholders stands to dry-up one-third of the production ground in St.
Charles Mesa, Vineland, and Avondale, creating repercussions that will affect more than 700
remaining shareholders, result in an $8.4 - $17 million annual loss to the Pueblo County
economy, eliminate hundreds of jobs (equivalent to 145 or more FTEs), and, without proactive
mitigation efforts, likely precipitate a cycle of economic decline. Five years of stakeholder-driven
efforts have gone into developing alternatives. With those efforts culminating in a decree that
can support alternatives—and this study, which can guide alternatives, five next steps are
recommended:
1. Host a mitigation dialogue. The data in this study is intended to inform decision making.
Dialogue establishes the foundation for mutual understanding and seeds potential for
future action. A dialogue series that engages representatives from relevant stakeholder
groups—Pueblo County, Pueblo Water, BIDC, farmers, etc.—would be appropriate. It
should: (a) provide an overview of study findings; (b) offer opportunities for stakeholders
to explore certain subjects in detail; (c) identify individual aspirations, concerns, and
common interests; (d) establish a sense of what, if any, mutually supportive actions could
be taken at this time.
2. Develop additional analytical tools. Decision-support tools that model not only
economics, but land use, water quality, and environmental impacts, in more
sophisticated, dynamic ways are needed to inform 1041 permitting processes. An online
tool developed in partnership with The Freshwater Trust (TFT) will evaluate the
economic, water quantity, and water quality impacts of different dry-up scenarios; allow
for comparisons between scenarios; and evaluate costs to implement BMPs such as
sprinkler and drip irrigation installation. Additional analytical tools may be helpful.
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3. Explore market expansion opportunities. Bessemer vegetable farmers, supported by
organizations like the Pueblo Chile Growers Association, have effectively expanded
product distribution across Colorado retail markets in recent years. Interest in expanding
into other markets—wholesale and retail—exists. Feasibility studies can aid market
expansion and development opportunities and inform mitigation options.
4. Investigate the ROI of high-performing mitigation scenarios. Economic analyses that
evaluate the potential cost/benefit of specific mitigation policy decisions are needed.
These could be driven by input-output models such as IMPLAN; dynamic, policy-oriented
models, such as those used by Regional Economic Models, Inc. (REMI), which are effective
at examining economic outputs across temporal scales; or custom models, such the one
being developed by TFT.
5. Secure mitigation commitments. The end goal is to initiate proactive mitigation
measures. To the extent this can be accomplished voluntarily, through cooperative
agreements established prior to 1041 permitting processes, such commitments should be
pursued.
Just as natural ecosystems require robust, functioning land and water networks to survive,
agricultural-economic ecosystems do as well. With appropriate, proactive mitigation measures,
economic outputs driven by Bessemer-irrigated agriculture can be sustained, and even expanded,
in the face of dry-up; and strong, vibrant farm communities can continue to be a central
component of Pueblo County’s economy and identity.
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