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Executive Summary 

 

 

WaterTrade has been developed to meet the needs of water users by enabling the efficient 

trade of temporary and permanent water and by providing high quality and timely water 

market information in Colorado. WaterTrade facilitates water exchange by matching 

urban buyers with agricultural sellers, with the goal of preventing agricultural lands from 

being stripped of their productive capacities for the sake of urban users. Rather, 

WaterTrade will use its integrated market expertise to simplify complicated irrigation 

capital for excess water rights transfers.  On behalf of our clients, we will manage the 

process of gathering all the necessary documentation and gaining regulatory approvals, 

making the process as beneficial and hassle-free for the parties involved. As an investor, 

it is crucial to understand the water situation in Colorado and how it impacts our business 

model. The present paper provides an analysis of the situation placing special attention on 

water usage in both urban and agricultural settings. In addition, we provide information 

about the legal aspects of water use and the regulation that takes place at the municipal 

level. 



 

 

I. Introduction 

 Important decisions affecting water management are made outside the water sector 

and are largely driven by external unpredictable forces, like those of climate change, 

demographics, global economics, laws and financial markets (United Nations, 2008). 

Many of these external drivers are very dynamic and changes are accelerating. Few 

countries know how much water is being used and for what purposes. There is 

tremendous ignorance about the quantity and quality of water that is available and about 

the amount of water that can be withdrawn without serious environmental consequences. 

These problems are almost nonexistent in the United States. The availability of remote 

sensing, geographic information system technologies and efficient irrigation systems 

simplify monitoring, reporting and resource utilization.  

 The goal of WaterTrade is to capitalize on technological advances such as advanced 

irrigation systems. We facilitate their incorporation in the rural setting and couple their 

insertion with an efficient trade solution between municipalities and farmers. We believe 

that providing farmers with new irrigation systems will serve as an incentive to reduce 

unnecessary water use. This in turns, results in direct profit for the municipalities that are 

willing to trade the installation of irrigation systems for unused farmland water rights 

(Pennsylvania State University, 2006). 

 Colorado presents the perfect opportunity for this innovative project. Despite being 

considered as a high desert, Colorado's mountainous regions are the headwaters for six 

major rivers. The eastern, western and south central parts of the state are noted for 

agricultural production of a wide range of crops, depending on the area 

(www.nass.usda.gov). In 2008, agriculture represented close to 900 million dollars in net 

sales (www.ers.usda.gov/Statefacts/CO). Farming of both dry and irrigated land is very 

common in the eastern part of the state. There are approximately 34,000 farms and 

ranches in Colorado most of these with independent ownership. On the other hand, 

Colorado is home of close to 300 municipalities. 

 In the following analysis, there will be an examination of the major factors 

affecting the water supply system in Colorado and the Western United States, including 

water rights, municipal regulation, drought, water usage, and population.  This will be 

followed by a brief analysis of the current methods from which municipalities acquire 

their water rights and the reasons behind why this presents a problem for both rural and 



urban users.  Finally, we conclude with a qualitative and quantitative breakdown of our 

innovative water rights for irrigation capital solution. 

 

II. Major Factors Affecting the Colorado Water Supply 

 

a. Water Rights in Colorado 

 In Colorado and in other western states, water rights are based on the doctrine of 

prior appropriation or “first-in time, first-in-right” (www.waterinfo.org/rights).  Rights 

are established when water is put to beneficial use.  In the west, water rights are a private 

property that can be sold, leased, or rented (like other personal properties such as a home 

or a car). With the prior appropriation doctrine used in western states, a property owner 

does not really own the water that rains, snows, or flows across or adjacent to his/her 

property.  By contrast, states east of the Mississippi River follow some form of “riparian” 

water right (i.e., water rights belong to owners of lands bordering the water).   

 The Office of the State Engineer (Colorado Division of Water Resources) 

administers water rights.   They monitor the amounts of water being taken from surface 

and underground sources and oversee distribution based on the priority of water rights.  

For administration, Colorado is divided into seven “water divisions”, based on primary 

water basins.  Appropriation of water rights is so litigious that seven separate water 

courts operate just to hear issues from each of the associated water divisions. 

 

b. Water Regulation at the Municipal Level 

When considering our business plan, the water system’s ability to pay for the 

efficient irrigations systems and our brokering fee becomes the primary concern.  

Research regarding the rate procedures at local water municipalities has lead us to 

conclude that the aforementioned costs could easily be passed onto the local customers 

through increased rates (http://www.dora.state.co.us/PUC/water/WaterAbout.htm).  

Publically traded and municipally owned water utilities in Colorado regularly approve 

rate increases for expenditures to gain additional water rights in order to support the 

expansion of the water systems (http://Denverwater.org).  In Colorado, investor-owned 

water utilities are monitored by the Public Utilities Commission of Colorado (PUC).  The 

PUC approves rates for services provided by investor-owned water companies. The 

Water Section reviews requests by these water utilities for rate changes to ensure that 

financial, engineering, legal, and economic requirements are met. The Commission 



considers and implements, where consistent with the public interest, alternatives to 

standard rate-of-return regulation for these companies.  In addition, the Water Section 

assists the PUC Commissioners in establishing standards to initiate and maintain service 

and equipment to a level necessary to promote the comfort and convenience of the 

customers served by these companies. 

WaterTrade will rely on the PUC to approve rate increases for the transactions 

brokered and the watering systems installed.  It is clear that water right acquisition is 

essential to western water municipalities, thus we consider approval by the PUC for 

WaterTrade services to be reasonable.  Because of the scrutiny likely to be encountered 

by the PUC, it is important that we focus on water utilities with an existing demand for 

additional water rights.  

Non-investor owned water utilities are generally managed by the local 

municipality.  Denver, for example, establishes rates “based upon a cost of service 

analysis” (http://Denverwater.org). After an extensive review of the revenue requirements 

and the costs underlying any rate proposal, the rates for the Denver Water service area are 

approved by the Denver Board of Water Commissioners. There is a public comment 

period (approximately thirty days) prior to the Board's voting on the proposed rates. New 

rates become effective ninety days after Board approval.  Other municipalities are more 

direct in the allowable expenditures to be included in future rates.  Douglas County has 

specifically allowed for the acquisition of addition water rights in their rate structure.  

Douglas county rate information specifies that service charges shall in addition to other 

services, be “sufficient to defray the acquisition and development of tributary water 

resources to meet the system demand generated from connections to the municipal water 

system, and the acquisition of supplemental Denver Basin ground water resources” 

(http://www.douglas.co.us). Aurora water specifically notes that rates are established to 

fulfill the water needs of the community, including costs to buy water 

(http://www.auroragov.org).   

 Despite the obvious support by rate boards to include water rights acquisition in 

allowable rate increases, there may be some concern regarding the upfront cost to fund a 

project of our scope.  However, upon review of the Colorado Municipal League’s report 

on Water and Wastewater Infrastructure Funding Challenges (http://cml.org), there 

appears to be several sources for funding, allowing both large and small municipalities to 



secure funding.  The report notes that interest rates range from 3.5% to 4.5% for 

municipal project funding and explicitly states that these loans are available for water 

rights acquisition.  

c. Population Growth 

The population of Colorado continues to increase into the 21st Century. The state 

as a whole is expanding in numbers despite the country’s recession. Sherman (Sherman, 

2009) states that: “Denver is still attracting new residents. Its population increased by 

2.17% in 2008. In 2007, this increase was 2.09%”.   In 2008, Denver was the 10th-fastest 

growing metro area in the U.S.  According to a survey conducted by Pew Research 

Center, Denver is one of the most popular cities in America (PRC, 2008). People are 

attracted to it due to the outdoor activities, culture and vibrant nightlife it provides. In 

addition, it provides a variety of business opportunities. As of January 2009, the metro 

area's unemployment rate was 6.5%. This rate, although high, is two percentage points 

below the national average of 8.5% for the same month. According to the U.S. Census 

Bureau (Quick Facts, 2007), the population percentage change in Colorado from 2000 to 

2007 was predicted to be 13.0%, with an estimated increase of 637,441 people between 

2000 and 2008.  

 
  

 

 Because of a total population of 4.9M and an estimated growth rate of 2.1% per 

year, Colorado’s domestic water usage is expected to grow significantly. Recent research 

suggests that over the next two decades, municipal water demands in Colorado could 



grow by more than 250,000 acre-feet/year, roughly the amount of water used by one  

million municipal residents (http://sciencepolicy.colorado.edu). With growth, water 

access is critical even for communities with senior water rights.  For example, with 

normal precipitation and stream flows, but without increased conservation and/or 

new/expanded water resources, Denver Water will not have adequate water supply to 

support new growth from 2013 to 2023 (depending on rain/snow fall) 

(http://water.state.co.us/). Many other Colorado communities have a more critical 

scenario than cities serviced by the more established Denver Water Board.  

 

d. Water Consumption Statistics 

 Eighty percent of Colorado’s water supply falls on the west slope 

(http://dnr.state.co.us/water). However, with the high population along the Front Range 

and major agriculture in northeastern Colorado, 80% of the water use (water rights) is 

down the Front Range and high plains. Moreover, production agriculture is the primary 

use of Colorado’s water supply, using 85% to 90% (http://water.state.co.us).  While the 

individual farmer can be rather inefficient in use, the run-off water returning to the 

system is used again and again by other farmers down the line, resulting in a 90% 

system-wide efficiency. With the rapid growth in Colorado’s population, some farmers 

have sold, leased, or rented water rights to communities.  This creates a significant shift 

in water use during periods of drought. It also creates long-term dynamics between 

agriculture and urbanization (http://cwcb.state.co.us).   

   

e. Drought 

Drought is a continuous threat given the arid conditions in Colorado. Land usage 

and water policy both have a huge impact on the demand for water, making water supply 

a crucial element in agriculture and city planning. Conservation and optimization of 

water use become a critical element of managing and minimizing the impact of dry 

conditions (http://water.state.co.us/pubs/swsi.asp). Special attention to the growing 

demands of domestic water use compared to that of agricultural use is necessary in order 

to successfully forecast demand and potential supply for municipal water facilities. The 

uncertainty surrounding precipitation in addition to the vicarious nature of water supply 

for both commercial agricultural applications as well as domestic consumption makes 

forecasting difficult. Allocation then, becomes a secondary problem as farming 

communities and households require use of the resource 



(http://drought.unl.edu/dm/monitor.html). In the case of the Front Range, drought is a 

common occurrence. Hydrological imbalances are induced with declining precipitation 

levels.   

According the US Drought Monitor, Colorado is currently under DO to D1 

conditions (abnormally dry to moderate drought) with over 68% of landmass affected by 

the lack of moisture (http://www.cpc.ncep.noaa.gov). NOAA predicts that through June 

19, the drought-like conditions will “persist and intensify” throughout a majority of the 

Front Range area. Recent snowfall has relieved some areas of the moisture deficit, but the 

forecasts for early summer remain unchanged.	  As a drought-prone area of the country, 

Colorado was prompted to create the Colorado Drought Mitigation and Response Plan in 

1981 to respond to future hydrological events (http://cwcb.state.co.us). The most 

prominent movement toward public awareness of the issue resulted from the 2002 

drought. Planners and water authorities sought to explore the impact of competing water 

usage centers, striving to identify limitations and weaknesses in the current system. 	  

Allocating water between socioeconomic and agricultural usages during shortages 

has been a longstanding topic of discussion. Perhaps a new technology base and 

restructuring of formal water rights mechanisms is the new guard to drought issues. 

 

f. Future of Water Sources 

Traditionally, water rights have been obtained from several different sources to 

meet historic demand.  Surface water rights are the most obvious and oldest to develop.  

Transbasin water diversions from the Colorado River watershed have supplied billions of 

gallons annually to meet the demand of the Front Range (Colorado Water Conservation 

Board). Deep well aquifers, a large but finite resource, are located beneath the Front 

Range from Colorado Springs to Greeley and have been the water source of choice for 

many municipalities, especially in Douglas County which rests atop the Denver Basin 

Aquifer (Moore, 2004). 

Each one of these sources suffers from its own challenges.  Much of the Front 

Range’s claims on Colorado River water are based on junior water rights to the Colorado 

River Compact of 1922 (Pike, 2008). If the level of Lake Powell falls far enough, 

Colorado cannot deliver 7.5 million acre-feet of water to California and Nevada. 

Consequently, those states can place a call on the Front Range’s junior water rights 

(Siegler, 2009). The result would be a frenzied purchase of senior pre-1922 water rights 



from Western Slope farmers, reducing agricultural land and increasing the cost of water 

on the Front Range. 

The Denver Basin Aquifer, along with several others, has enabled the Denver 

metro area to survive its growth spurt in the 1990’s and in the 2000’s, especially in 

Douglas County.  However, the aquifer has been tapped at an unsustainable rate with the 

number of wells drilled into the aquifer almost tripling from 12,000 in 1985 to 33,700 in 

2001 (Moore, 2004). By some estimates, parts of the aquifer may be substantially 

depleted within 10-15 years (Moore, 2004). Groundwater presents other problems 

because it often impacts surface water rights.  In the South Platte River basin, 1,200 of 

9,000 high capacity irrigation pumps have been shut down this year for just this reason  

(Interbasin Compact, 2009). Others have seen their output greatly diminished. 

Overwhelmingly, municipalities turn to agriculture and purchase senior water 

rights directly from agriculture to augment their current reserves.  As far back as 1986, 

the City of Aurora purchased the water rights from 300 farmers for a price tag of $50 

million financed by municipal bonds (Knudsen, 1987). While this solved one problem for 

Aurora, it created an entirely different problem for the agricultural communities from 

which the city purchased those water rights.  In the city of La Junta, water rights sales 

have caused a drop in land values, a reduction in property tax collections and a severe 

drop in farm-related business (Knudsen, 1987). In short, a simple sale of water rights has 

a lasting and catastrophic effect on the community that loses the water right.  The effect 

is so harsh that in 2002, Colorado Attorney General Ken Salazar wanted taxpayers to 

compensate rural areas affected by water rights acquisitions to help alleviate the 

economic strains on these areas (McAvoy, 2002). 

Each one of these water sources is finite and prone to extremely contentious 

debates about appropriation, fair use, benefits and consequences.  What Colorado and all 

the Western United States face as one of its greatest problems, we present as an 

opportunity to provide value to all stakeholders and produce a healthy bottom line. 

Securing continuous water supply is on the best interest of every municipality in 

question. 



 

III. Proposed Business Plan 

 

a. Product and Service 

 Coping with a water shortage and a booming population, Colorado needs a unique 

plan to preserve farmland while allowing the urban corridors to use more water to cope 

with current rates of development. Large plots of farmland often have more water 

running in wells beneath it than the farmers can use, or wasteful flood irrigation 

techniques are used because farmers feel there is no incentive to invest in efficient 

irrigation equipment. Municipalities, on the other hand, are looking to expand to 

accommodate growing populations, but some don’t have enough water to do so 

(Thorvaldson,	   2006). Water is generally relatively inexpensive for agricultural users, 

e.g. about $15 per acre-foot.  However, water is typically far more expensive for urban 

users, with the price of water reaching into the hundreds or thousands of dollars for an 

acre-foot.  This creates an arbitrage opportunity for farmers.  Ideally, farmers could use 

as little water as possible to grow their crops and then sell their remaining water rights to 

urban areas at a much higher price than they originally paid.  

It is in the best interest of farmers to use as little water as possible to irrigate their 

crops. Nonetheless, new and efficient irrigation systems require a great deal of capital to 

purchase and install on a property. To fill this gap, WaterTrade’s business model is based 

on bringing state-of-the-art efficient irrigation equipment to farmers with no up-front cost 

to them.  In exchange for this capital improvement, the farmer gives up water rights to the 

excess water saved by the farmer.  These water rights are then appropriated to a 

municipality. 

On the other side of the exchange, a municipality provides the capital to pay for 

the new irrigation system allocated to the farm.  The municipality can provide this capital 

from general tax funds that are already earmarked for water rights acquisition or from 

issuance of a municipal bond for the same purpose.  The money provided for the 

irrigation system serves a dual purpose: part water rights acquisition and part finance. 

A more efficient irrigation system provides a cost savings in water supply costs, 

labor to operate the system, and security against crop losses during drought conditions.  

Therefore, the irrigation system is installed with no up-front cost and the farmers pay for 

their share of the capital improvement out of the real savings they realize after the 



irrigation system installation.  After the municipality is paid off, the farmer gains a new 

irrigation system and the municipality gains a water right. 

WaterTrade’s advantage centers on how we handle the details.  Every farm is 

different and every municipality has different needs and capabilities.  As the deal broker, 

we will find the sweet spot that makes the deal satisfactory for all the players involved.  

As an expert in the field, WaterTrade will determine the best technology to implement at 

the location, contract with the irrigation company to install the equipment, determine the 

value of the water right surrendered by the farmer and the amount of the irrigation 

equipment that should be financed by the farmer through the municipality.  Additionally, 

WaterTrade will navigate the legal and regulatory waters on behalf of both clients further 

reducing transaction costs. 

Every one of these details could be worked out by individual municipalities and 

farmers, but most farmers and municipalities lack the technological and legal expertise to 

put together this kind of business detail at low cost.  In fact, many larger Colorado cities 

such as Fort Collins (5th largest city in Colorado) use volunteers on their water board and 

consequently have no expertise in these matters at all. They simply rely on the good 

intentions and hard work of unpaid volunteers. (http://www.fcgov.com/cityclerk/water.php). 

Instead, WaterTrade can broker a complicated deal for both parties with little effort 

performed by either party. 

The business model benefits all parties involved in the transaction and achieves a 

triple bottom line. The important social goal of keeping farmers in business while 

maintaining the feasibility of urban growth boundaries is achieved.  The important 

environmental goal of maintaining a local food supply and reducing the carbon footprint 

of the food supply is achieved.  Finally, a fair economic return is realized by WaterTrade 

for a value added service to both clients. 

 

b. Financial Feasibility from the Municipality’s Point of View 

 Efficient watering systems, such as pivot sprinklers, can save a dramatic amount 

of water when compared to less technical systems but are cost prohibitive to many 

farmers. Each pivot sprinkler system can water 152 acres of land at a time and costs 

roughly $110,000 (Scherer, 2005). A single pivot sprinkler system can water a few blocks 

of land (152 acres each). Nonetheless, moving the pivot system is labor intensive and 

time consuming. As seen in the table below, each pivot sprinkler system will result in 

annual ownership costs of $4,950 and annual operating costs of $5,626 (Scherer, 2005). 



 The efficiencies gained from optimal watering are twofold: increased crop yield 

and reduced water consumption. Over-watering or under-watering can be damaging to 

the crops. It also reduces the volume of food produced. Scientific studies have proven 

that optimal and more sophisticated watering practices can reduce water consumption by 

22% and increase crop yield by 15% (Buchleiter et al., 1993). When the actual volume of 

water used on an annual basis is considered, a 22% reduction in water usage can be 

significant in nominal terms. Assuming an average of 1,050 hours of pump operation, a 

single center pivot sprinkler system uses 56,498,400 gallons of water for a 152-acre corn 

farm per growing season. When a center pivot irrigation system is compared with a less 

efficient watering system, the annual water savings can be 15,935,446 gallons annually 

per 152-acre farm (please see chart below). The incentives are in place for farmers to 

accept a more efficient watering system in that they will be able to increase crop yield by 

watering more efficiently, but are incentives in place for outside entities to purchase more 

sophisticated watering systems for farmers?  

 

 
 

 A break even analysis of the discounted cash flows involved with the investment 

indicate that this would be a cost effective solution when the price of untreated water is 

above 79 cents per 1,000 gallons of water (please see chart below). This analysis takes 

into account the initial purchase price as well as the increased annual operating and 

insuring costs (operating costs are increased at the long term inflationary rate across the 

life of the project). As the costs of untreated water rise above the level of 79 cents per 

1,000 gallons, a margin of opportunity is created for our firm. Our firm will be able to 



add much value by redistributing the water savings from farmers to municipalities and 

will take a percentage of the dollar value of water savings. It should be noted that our 

firm will be highly susceptible to fluctuations in water prices because this is only cost 

effective when water is over a certain price. Increasing the scale of each project will 

create a larger margin due to bulk equipment discounts and efficiencies gained from 

scales. 

 
 

c. WaterTrade Cash Flow Analysis 

From a financial perspective, our business model will be heavily service oriented.  

We plan to implement a lean structure.  Our primary costs will be salaries, leased office 

space, leased office equipment and interest expense on our Mezzanine Debt with an 

interest rate of 10%.  This debt will be convertible to common shares or payable in full 

after 6 years.  Interest payments will be made annually.  We plan to finance one half of 

one year’s estimated operating expenses and plan to grow organically for the first five 

years of operations.  We intend to broker approximately 20 to 40 transactions during the 

first year depending on the deal sizes that our sales people are able to secure.  We have 

utilized the following billable hour and rate structure estimates to arrive at our sales 

figures: 

 

 
 



 

This results in the following revenue growth pattern for the first five years of operations: 

 

 
 

Our expenses are primarily based on interest expense on our initial debt of approximately 

480k and employee expenses based on the following estimates: 

 

 
 

 

The estimated hours result in the following required employees in each field.  The annual 

salaries have been based on a 2080-hour working year.  

  

	  $-‐	  	  	  	  
	  $500,000	  	  

	  $1,000,000	  	  
	  $1,500,000	  	  
	  $2,000,000	  	  
	  $2,500,000	  	  

Brokered	  
Transactions	  

Consulting	  
Services	  

Net	  Sales	  



 

Other items such as our leases are estimated to have an inflationary growth of 

approximately 3%.  Our taxable rates will vary based on taxable income.  Based on this 

information, we have created the following pro-forma P&L for the 5-year horizon.   

 

 
 

 

 

 

 

 

 

 

 



 

IV. Conclusion 

 Given the future of water supply in Colorado, we believe that WaterTrade is not 

only a viable venture but also a socially responsible one. Water and water systems must 

be managed to achieve social and economic development objectives and to sustain 

development. Water resources, properly managed, are critical to the survival and well-

being of individuals. Decision-making on water requires seeking synergies and selecting 

appropriate trade-offs. WaterTrade facilitates this process by bringing together the rural 

and the urban sectors. 
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