Ground Water Management

Along the South Platte River of Colorado

by Tom Cech

"Here is a land where life is written in water."

These words of Thomas Hornsby Ferril, Colorado's poet laureate, are etched in the rotunda of our State Capitol Building in Denver.  Colorado's early-day pioneers carved their water legacy in the earth when they developed the intricate web of irrigation ditches across the state.  Today, water providers continue that tradition by taping into nature's riches to provide dependable water supplies to a wide range of uses.

I work for the board of directors of the Central Colorado Water Conservancy District, and can honestly say that I am employed by a group of climatologists.  Ask our board president, Bob Walker of Wiggins, what(s the chance of rain tomorrow, and he can tell you - 40%.  Ask another board member, Jim Reasoner of Brighton, about the five-day forecast, and he can give you the predication.  Quiz John Rusch, vice-president of the board from Fort Morgan, about the spring corn planting conditions in the Midwest, and he(ll not only tell you if it was wet or cool, but what effect that weather will have on corn prices in the fall.  And ask Howard Cantrell of Fort Lupton the amount of snowpack in the mountains, and he(ll probably tell you within plus or minus 5% since his irrigation ditch will rely on that snow later this summer.  The economic livelihood of these irrigators depend on predicting the weather, climate changes, and crop production. 

Colorado has long been inhabited by irrigators that relied on working with our state(s climate to survive.  Although extensive irrigation did not begin in Colorado until the mid-1800s, ancient cliff dwellers in the arid southwest part of the state developed irrigation based on small dams, made of rocks and brush, to "harvest" water from rainstorms and melting snow.  In 1787, Colorado's first irrigation ditch was constructed near Pueblo.  It was short lived, however, and the ditch was abandoned.  Other irrigation occurred at Bent's Fort, along the Arkansas River, in 1832, and at early trading posts such as Fort Lupton (created in 1837) and Fort St. Vrain (1838) along the South Platte River.  However, all were abandoned when the fur trade ended.  In 1852, the San Luis People's Ditch was developed in the San Luis Valley, and has the distinction of being the oldest ditch in Colorado in continuous use. 

Then the boom hit Colorado in 1859 in the color of gold and green.  While most pioneers hoped to get rich from gold and silver mining, others quickly saw that enormous wealth lay within the fertile soil along the river bottoms.  David Wall of Indiana dug the first ditch in the South Platte River drainage in 1859 near Golden.  He was a former California gold miner who knew how intensely miners craved fresh vegetables.  Wall irrigated two acres of garden vegetables and cleared two thousand dollars his first year.  

That fall, others followed the lead of David Wall, and built small irrigation ditches along Bear Creek and Boulder Creek.  The following year ditch construction occurred along the St. Vrain Creek near Longmont, and the Cache la Poudre river near Windsor.  In 1861 the first diversion was made from the Big Thompson River.  After only three years from the start of the gold rush in Colorado, irrigation ditches were diverting water out of all principal streams in the upper South Platte River Valley.  

The 1860 Colorado Census listed 195 farmers, 22,086 miners, and 175 saloon keepers.  That would soon change, however, because land developers knew more irrigation was needed.  In 1861, they helped form the Colorado Agricultural Society.  Its purpose was to promote irrigated agriculture in the state and to dispel the notion of the (Great American Desert(.  The Society was wildly successful.  By the end of the 1860s, the value of Colorado(s agriculture production nearly equaled the value of bullion produced.

Most ditches of the 1860s were built by individuals or small partnerships.  These systems were short, narrow, and primarily confined to river bottoms of the area.  Construction techniques were crude, but some farmers were aided by surveyors from the mining camps.  Other farmers started at a streambank and plowed a furrow in the earth, moving just ahead of the flowing stream of water with their team of horses and plow.

The Union Colony irrigation ditches were the first large canals built by community effort in Colorado.  The first residents of the Colony, that would later be called Greeley, arrived on April 18, 1870.  Water from the first irrigation ditch, a river bottom ditch called the Greeley Number 3, reached town on June 10, 1870.  Each member of the Colony paid an initiation fee in exchange for a farm plot, water rights, and a town lot.  B.H. Eaton, who later became Colorado(s governor in 1885, was instrumental in helping Union Colony settlers construct their first ditch.  General Robert Cameron also helped establish the Union Colony, then moved on the help the new settlers at the Agricultural Colony near Fort Collins.

David Boyd, a University of Michigan graduate, was hired by the Greeley Number 3 Ditch as their first ditch rider.  His job was to ride the ditch daily to allocate water to the various headgates.  He wrote:

(It was (my) ill luck, so far as peace of mind is concerned, but (my) good luck so far as valuable experience goes, to be put in charge of the Number Three (Ditch) when water was let into it on June 10th.  It was (my) duty not only to ride the ditch and plug the gopher holes, but also to see that the water got around to the two hundred more or less patches of land in and around town, which, as dry as ash heaps, had been planted and were awaiting the water to germinate the seeds.(
Construction techniques left a great deal to be desired on the Union Colony(s second irrigation ditch, the Greeley Number 2.  A miner named McDonald, who had built ditches for placer mining operations in the mountains, was hired to bring water to the higher ground north of Greeley.  No specific construction methods had been developed to build long ditches from the foothills to bench lands miles away.  However, ditch builders of the time said that erosion would quickly deepen a new ditch to the desired depth.  So, McDonald constructed the Greeley 

Number 2 Ditch to be 10 miles long, 8 feet wide, but only 15 inches deep.  The fall of the ditch bottom was judged with a carpenter(s level laid out on a board.  This lack of equipment and experience proved to be a problem.  Along the bluffs of the Cache la Poudre River, the bends of the Number 2 were too sharp.  Coming down the hills, there were no checks to slow down the water.  As a result, the water did not erode the ditch bottom in some places, but eroded too much in others.  Thirsty gardens and shade trees, imported from Illinois, died of thirst.

During the 1870s, ditch construction was generally financed by cooperative efforts.  Most river bottom ditches had been constructed by individuals, and new systems were needed to lead water to higher bench lands.  In some cases, potential fields were over 50 miles away from the nearest streams.  English investors from London provided significant capital to develop these longer irrigation ditches in northeast Colorado.  

Even though irrigation development in Colorado had taken on an international flavor, ditch construction was still slow, back-breaking work.  On the Larimer and Weld Ditch north of Greeley, for example, 10 yoke of oxen pulled a double moldboard plow to tear through the tough prairie sod.  Men with picks and shovels walked behind the plows to further loosen tough sagebrush roots.  These crews were then followed by men directing teams of horses or mules that pulled slip scrapers to excavate the ditch bed.  The embankment on the low side of the ditch was usually constructed as a wagon road for ditch riders to inspect the entire length of the ditch on a daily basis.

During the wet years of 1872-73, water allocation was not a problem between ditches along the Cache la Poudre River.  However, the summer of 1874 was hot and dry.  Water was scarce, and water allocation was not yet formally adopted in the South Platte River Basin.  Irrigators generally followed the English Common Law Doctrine of Riparian Water Rights.  Simply stated, if a stream flowed across your property, you could divert as much water as you wanted from the stream.  The upstream irrigators at Fort Collins followed the Eastern practice, and nearly dried up the Poudre River.  Tempers flared when the Greeley irrigators rode up to Fort Collins and saw what was happening to their water.  Threats were made to tear out the junior, upstream ditches to protect their (senior( downstream water rights.  Fort Collins irrigators didn(t agree with this plan, and a meeting was quickly called at the neutral Eaton School House.

The meeting was lively, to say the least.  General Cameron and B.H. Eaton were there, and tried to keep everyone calm.  They proposed to appoint some disinterested person for that year to divide water according to the greatest need.  That idea was not widely accepted, and the Greeley delegates (hurled defiance in hot and unseemly language(.

Then the meeting got ugly.  Someone stood up and yelled (Every man to his tent!   To his rifle and cartridges!(
Fortunately, Mr. Eaton and General Cameron were able to quiet the mob, but no solution was found.  Luckily, heavy rains the next few days reduced tensions.  Irrigators along the Cache la Poudre River soon adopted the principles of the Priority System ((first in time, first in right().  This system had been used in the goldfields of California to reduce bloodshed.  Since many irrigators along the South Platte were former gold miners, it was natural they would adopt a similar standard.  Later, Weld County irrigators were instrumental in having the (Colorado Doctrine( written into the state constitution in 1876.

Soon after, irrigators along the Cache la Poudre River adopted the principals of the Priority System ("first in time, first in right").   This system had been used in the gold fields of California to reduce bloodshed in water disputes.  Since many irrigators in the South Platte Valley were former gold miners, it was natural they would adopt a similar standard in their disputes regarding irrigation water.   The water rights along the Cache la Poudre River were soon recorded with the state courts.  Later, Weld County irrigators were instrumental in having the "Colorado Doctrine" written into the state constitution in 1876 with these words:

The right to divert the unappropriated waters of any natural stream

to beneficial uses shall never be denied.  Priority of appropriation

shall give the better right as between those using water for the

same purpose.  (Article XVI, Section 6)

Irrigation development continued in Colorado.  During the 1870s, ditch construction was generally financed by cooperative efforts.  Most of the river bottom ditches had been constructed by individuals, and new systems were needed to lead water to the higher bench lands.  English investors from London provided significant capital to develop these longer irrigation ditches in northeast Colorado.  Later, foreign capitol helped construct numerous reservoirs - such as Riverside, Prewitt, and Jumbo - and represented the second generation of water development in Colorado. 

Ditch construction slowed somewhat during the 1890s.  Then in 1908 farmers in the Hudson/Keenesburg area, northeast of Denver, decided to move away from dryland farming to irrigated agriculture.  The Henrylyn Irrigation District was formed, and authorized the sale of bonds to finance construction of a ditch.  The ditch would begin north of Denver on the 

South Platte River, and extend to the dry Prospect Valley.  The bonds levied indebtedness of $40 per acre against all lands in the District.  The Bank of France purchased the bonds for approximately $3.0 million.  When the bonds came due in 1918, the value of the franc had dropped to 10 percent of its original value due to a recession in France.  That was good news for the farmers in the Henrylyn District, and the bonds were bought back from the Bank of France for 10 cents on the dollar.  The landowners got out of debt quickly.

In later years, large irrigation projects were funded by the federal government through the Reclamation Act of 1902.  This Act created a revolving fund through the Bureau of Reclamation to develop additional irrigation in the West.  The Colorado-Big Thompson Project (1938-1959) is one of the largest Bureau projects in the state.  It diverts water from the west slope near Granby, and delivers it via the Alva B. Adams tunnel to the Big Thompson River above Estes Park.  Approximately 320,000 acre-feet of irrigation, municipal, and industrial water can be delivered to eastern Colorado through the C-BT system.

The next huge wave of development involved groundwater.  Initially, wells were dug by hand, near streams, and were used for domestic and livestock purposes.  In the South Platte Valley, the first wells were dug in the early 1900s.  Later, after development of mechanical drilling methods, well installation boomed.  During the droughts of the 1930s and 1950s, thousands of wells were developed.  However, this new use of water caused tension between ditch and reservoir irrigators and the new owners of wells.  

The reason for the coming fight was simple.  Ditch and reservoir owners had developed an elaborate legal and management system for allocating scarce water supplies during summer months.  Surface irrigators knew they had to be "in priority" before they could divert water from a stream.  However, all of that changed with the installation of wells.  Groundwater irrigators could now simply flip a switch to pump water from beneath the ground.  Ditch and reservoir owners were convinced that groundwater, located near a stream, "fed" the stream during the summer months.  When groundwater was pumped, they knew it had a negative effect on stream flows.  

Colorado's Legislature agreed with this argument, and after extensive engineering studies and lobbying by surface water owners, passed the Water Rights Determination and Administration Act of 1969.  This Act said that all tributary irrigation wells had to follow the same priority system of water allocation that was developed for ditches and reservoirs.  In effect, a groundwater user that drilled a well in 1949 now had a priority date of 1949.  That was not very good considering that the most junior ditches had priority dates in the 1890s and reservoirs had decrees of the early 1900s.  In addition, well users were required to cease use of their wells during the dry months of July and August when their wells were not in priority.  A catastrophe was just waiting to happen to over 10,000 irrigation wells in our state.

How did this problem get solved?  Augmentation.  It's a word many have heard of, especially if you're familiar with the South Platte or Arkansas River Basins.  Augmentation is a method of allowing well users to pump their wells during the summer without injuring downstream senior appropriators.  It works like this.  Well owners that pump from alluvial aquifers are required by law to belong to an augmentation plan such as the Groundwater Appropriators of the South Platte, Inc. (G.A.S.P.) in Fort Morgan, the Central Colorado Water Conservancy District in Greeley, or an individual augmentation plan.  Well owners that are members of Central or GASP pay an annual fee to receive augmentation coverage.  This money is used to purchase or rent water that is delivered to the injured stream so that stream flows are "augmented".  In this way, downstream senior diverters are protected from injury from well pumping.  

Central has a variety of sources of augmentation water.  The most common water supply is obtained by purchasing water rights within a ditch or reservoir company.  Central can only use the historic consumptive use of these water shares.  This means that any water historically returned back to the South Platte River, through recharge or surface return flow, cannot be claimed for augmentation.  This protects downstream senior water users that have historically relied on these (return flows( to the river.  

Central also rents reusable municipal effluent from cities along the Front Range.  We have also developed groundwater recharge projects where South Platte River water is diverted, during the spring and fall, into recharge basins or dry creek beds.  This recharged water will return to the South Platte River at a later date, and can be claimed as an augmentation (credit(.  

Finally, Central has developed numerous lined gravel pits to hold augmentation water.  These mined pits are lined with a bentonite slurry wall that forms an underground curtain, around the perimeter of the gravel pit, from the land surface down to bedrock.  This bentonite curtain prevents water from escaping from within the lined reservoir.  Water is delivered into these gravel pit lakes through adjacent irrigation ditches, pumps, or by gravity from the river.  Augmentation  sounds complicated, and it is.  Water managers, attorneys, and engineers spend enormous resources in adjudicating and protecting water rights for augmentation purposes.   

Water education is another aspect of groundwater management that is very important in Colorado.  Too many residents are unaware of the importance of water conservation and water management to our state.  Most do not know that we live in a semi-arid climate, that water rights are used to allocate water during times of scarcity, and that water rights can be bought and sold.  In addition, growing conflicts between wildlife, recreation, and irrigation continue to increase.  

Therefore, Central has sponsored numerous water education activities including a water curriculum for grades pre-school through 12th grade, installation of groundwater monitoring wells at schools in the region, and creation of Children(s Water Festivals for 5th graders and their teachers.

Central(s Children(s Water Festival is held each year at Aims Community College in Greeley where over 1,500 students attend.  Activities include classroom sessions on water history, water rights, water quality, water and art, water conservation, and water and music.  Students can also go to the Exhibit Hall to learn more about water from displays and presentations.  Children(s Water Festivals have been extremely successful in Colorado, and sixteen are planned for next year.  

Colorado's water is a precious commodity.  Elaborate laws and management plans have been developed through the years to protect water rights.  Education activities strive to teach the next generation.  We have a rich water heritage, as told in Thomas Hornsby Ferril's words in the State Capitol Building, that will always be with us.

�Executive Director of the Central Colorado Water Conservancy District, Greeley.
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