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people, more development, more sediment. The sediment in the 
rivers needs a certain flow of water, at so many cubic feet per sec-
ond (CFS) – flushing flows – to wash it downstream and cleanse 
the river and fish-spawning areas. 

Grand Lake experiences clarity problems at certain times of 
the year due to many factors. One factor is that water is pumped 
against the natural flow from as far as Willow Creek Reservoir to 
Granby Reservoir into Shadow Mountain Reservoir. The water 
then flows by gravity into Grand Lake and then through the Alva 
B. Adams tunnel for use on the Front Range. This process can 
introduce sediments, particulates, and different nutrients into 
this cold and clear lake. The warmer water from the reservoirs 
is producing a cloudy top layer on Grand Lake. A once clear and 
pristine lake is sometimes a murky issue, in many ways. Volun-
teers take samples, tests are made, and there are efforts by both 
sides to find answers to these problems. 

Another problem is algae that clouds the lake waters and cre-
ates problems for irrigation pumps and water canals. It is a slimy 
result of man-made and natural disturbances. There are many 
forms of algae and they can be beneficial in some cases. Flushing 
flows help keep algae under control.

Water is used in four major ways: energy, municipal, agricul-
ture, and recreation. Energy is produced by the waters that flow 
through Grand County to the Shoshone Power Plant in Glenwood 
Canyon, which is owned by Xcel Energy. Dating back to 1902, the 
plant has among the most senior water rights on the Colorado 
River. When the plant is in operation and their call is on, the riv-
ers here flow freely as all junior rights have to either curtail their 
diversions or release water from reservoirs to meet that senior call. 
We are also affected by urban or municipal life as Denver Water 
and the Northern Water Conservancy have some of the next most 
senior rights to most of the rivers we host.

Low water flow affects our agriculture. It makes it hard for 
pumps to irrigate crops to feed cattle. Cattle and hay for feed are 
our biggest agricultural products. It takes about 1,857 gallons of 
water to produce one pound of beef (the water they drink and 
water used to produce their feed).

Recreation is a huge draw for people in Colorado, both sum-
mer and winter. Many of our water laws were drawn around 
diversion of water out of the rivers and consumptive uses of 
water. The laws didn’t include non-consumptive uses or leaving 
water in the rivers for use such as recreation or preserving fisher-
ies, but history has evolved these laws. Until recently, recreational 
use of water had not ranked highly among water-use priorities. 
In fact, recreational activities generally are a byproduct of other 
types of water use. A dam is built to store water for municipal 
or agricultural use, control flooding, or generate power, and the 
resulting flat-water surface lake then is available for recreation. 
Today, however, in-stream water activities are a main source of 
recreation in Colorado, which adds economic vitality and helps 
keep Colorado a major tourism destination. People move to 
Colorado’s Front Range for work and city life but love to come to 

the mountains for the winter sports of skiing and snowboarding 
and the summer sports of rafting, kayaking, and fishing. Water is 
at the heart of it all.

The important thing to know is that the many different users 
of water used to be at war with each other, and some still are. 
However, maybe for the first time, the various user groups are 
working together. Ranchers, developers, fishermen, front-range 
water providers, local governmental entities, environmentalists, 
and other river users are seeking common ground over the use 
and protection of water. 

Back to the big picture, according to National Geographic, “Most 
of the western part of the United States is in a region where water 
use exceeds the natural renewable water supply and puts freshwa-
ter ecosystems at risk.” We are smack dab in the middle of this.

Protecting the river protects this life-source for the millions of 
people who rely on it. If it starts out healthy, everyone on down the 
line benefits. There are people in Grand County who are very pas-
sionate about protecting the water. We need these people and their 
passion. The Upper Basin is allocated less than half the natural 
flow of the Colorado River, at most 7.5 of the less than 15 million 
acre feet per year that flow on average down the Colorado River. 
However, average flow doesn’t always occur; it can range from five 
million to 24 million acre feet per year. If the natural flow goes 
down, the Upper Basin still has full obligation to deliver water to 
the Lower Basin, which means the Upper Basin has to use less. 
Lake Powell was built for the purpose of supplying water to the 
Lower Basin. Colorado is only one of the states in the Upper Basin; 
Grand County has only about 13,500 of the five million people in 
Colorado. We must protect and respect our water. 

I would like to thank all of the parties that were so instrumental 
and helpful in writing, and understanding, this article and in 
producing the water illustration (pages 30-32):

Grand County Board of Commissioners James Newberry, Nancy 
Stuart, and Gary Bumgarner; Grand County Manager, Lurline 
Underbrink Curran; Grand County Water Quality Specialist, 
Katherine Morris; Grand County Water Commissioner, Bill 
Thompson; Jane Tollet of Grand County Water Information 
Network; David Taussig, Grand County Water Counsel; Kirk 
Klancke of Winter Park Ranch Water and Sanitation District; US 
Forest Service; Division of Wildlife; Bureau of Land Management; 
Colorado River Water Conservation District; Don Carlson and 
others with Northern Colorado Water Conservancy District; and 
David Little with Denver Water. 

A special tribute to Chips Barry, 66, the long-time manager of 
Denver Water, who recently died in an accident weeks before his 
retirement. Chips was known as an exceptional public servant and 
national leader in conservation. 

He will be missed.
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We need it to live; our livestock and crops need it too. We use 
the water for play. Whether we are powder hounds, river rats or 
sailing junkies, it’s all about water. We all love it, we all want it, 
we all need to protect it.

We live on planet Earth. Its name means dirt. Yet, 75 percent 
of the earth’s surface is water. 98 percent of Earth’s water is in 
the oceans, making it undrinkable. About two percent of the 
planet’s water is fresh water. 1.6 percent of that fresh water is 
locked up in polar ice caps and glaciers. Another 0.36 percent 
is in underground aquifers. Only about 0.036 percent of the 
planet’s total water supply is in lakes and rivers. Grand County 
is the headwaters of the Colorado River, probably the most 
managed, controversial, and litigated river in the world. 

Starting as a trickle of snowmelt in Rocky Mountain Na-
tional Park, the Colorado River is 1,450 miles long, it has more 
than 20 dams, supplies water to more than 30 million people 
in the United States and Mexico, irrigates around 3.5 million 
acres of farmland. The river and its tributaries flow through 33 
reservoirs, 990 miles of pipes, 230 miles of tunnels, 188 pump-
ing plants, 345 diversion dams, 50 power plants, and 14,590 
miles of canals. Almost 90% of the water diverted from the 
river is for irrigation purposes. California grows over half of the 
fruits, vegetables, and nuts that Americans consume, much of 
it irrigated by our water. California is last in line geographically, 
but not necessarily last in line in rights.

A river of such importance and it all starts here in Grand 
County. We are host to the first 100 miles or so of the Colorado 
River, including the 29 miles of the Fraser River. On an annual 
basis, about 60% of the Fraser River is diverted to the Front 
Range before it reaches the Colorado River. Just below the conflu-
ence of the Colorado and Fraser Rivers, the Windy Gap project 
pumps up to 65% of that water back to Granby Reservoir where 
the Colorado-Big Thompson (C-BT) takes 80-90% of the water.

The Fraser River is being overcome with road-traction sand, 
our streams and rivers have problems with sediment, Grand 
Lake has clarity issues, algae is taking over many parts of the 
waters in Grand County, and low flows are making it hard to 
irrigate. Low flows and warm water temperatures are creating 
big problems for our fish. How did we get here? 

Back in the late 1800s, farmers and people on the Front 
Range had a need for the water coming from this side of the 
mountains to their side on the plains. Before the Titanic sailed 
the ocean blue, water was being allocated throughout Colorado 
via a complicated series of laws which facilitated transport 

of west slope water to people on the other side of the 12,000ft 
peaks. We didn’t think about it because the water was right in 
front of us and there appeared to be plenty for all. Now we live 
with laws that are more than 100 years old and growth that 
requires more water. We need to learn to live with those laws 
in harmony with the multi-use pressures placed on this pre-
cious resource that challenges everyone and every creature to 
continue to survive.

In 1922, seven states negotiated the Colorado River Com-
pact, which divided the states into two basins – upper and 
lower – and apportioned 7.5 million acre feet per year to each 
basin. An acre foot is the amount of water that would fill one 
acre, one foot deep. An acre foot is 325,851 gallons. The Upper 
Basin includes Colorado, New Mexico, Utah, and Wyoming. The 
Lower Basin includes Arizona, California, and Nevada. In 1922 
the average annual flow was ten percent to twenty-five percent 
higher than the current estimates. It was a wet time in history. 
That is the big picture. We live in a smaller picture of water 
rights in our backyard. 

Controversies over water rights on the Colorado have been 
an issue among the states for years. In Grand County alone there 
are over 2,500 claims to water. These include wells, springs, 
creeks, and the river itself. If a right has a “call on,” meaning it 
is exercising its senior right to the water, upstream junior users 
must stop diverting water so that it reaches that calling water 
right. Today, because of all the rights, special arrangements, and 
reservoirs, it is a serious accounting problem to make sure the 
correct amount of water is going to the proper place on time. 
There are people keeping track of every drop of that water. The 
state engineer is responsible for making sure all rights are used 
in accordance with the water right decrees. In Grand County two 
water commissioners work for the division engineer appointed 
by the state engineer. Their job is to make sure no one is abusing 
their water rights. Water rights are so important that they are 
often sold for huge sums of money. You may have the best land 
with the best view, but even more valuable are the water rights to 
the river flowing through your land. 

What can get lost in this complicated water issue, but is of 
importance, is what lives in the water itself. Natural river flows 
allow for a natural cycle of fish and plant life. Diverting water 
and lowering water levels cause the water to get warmer in the 
summer, making it hard on the fish. Shallow water freezes more 
easily in the winter, killing fish eggs. And the river fills with 
sediment from our everyday life and natural runoff. More 

To us it’s liquid gold, for many reasons... 

By Susie Masterson



•	 An acre foot is almost the size 
	 of a football field with one foot of water on it. 
•	 One acre foot is approximately 325,851 gallons. One acre foot of water 

serves about two families of four for one year. 
•	 Average residential customer’s water usage (A family of four can use 400 

gallons of water a day, up to 750 gallons in the summer.) 54% landscaping, 
13% toilets (An older toilet uses up to seven gallons of water per flush.), 10% 
showers and baths (The bathroom is the largest consumer of indoor water.) 
11% laundry, 6% faucets, 5% leaks, and 1% dishwashers. 

•	 Cubic Feet Per Second (cfs) A rate of water flow passing a given point, 
amounting to a volume of one cubic foot for each second of time. Equal to 
7.48 gallons per second, 448.8 gallons per minute or two acre feet per day.

•	 The right to use water (water right) was part of Colorado’s territorial 
heritage and protected in the state’s constitution. 

•	 Water in Colorado belongs to the public. Water rights can be 
established by private and public entities. Water rights can be bought 
and sold separately from the land upon which they were originally used. 

•	 The use of water in this state is governed by what is known as the Prior 
Appropriation Doctrine. This system of water allocation controls who 
uses how much water, the types of uses allowed, and when those 
waters can be used. “First in time, first in right.” 

•	 When there is a downstream call at the Shoshone Power Plant, water 
diverted through the Moffat Tunnel is replaced from the Williams Fork 
Reservoir and water diverted through the Adams Tunnel is replaced 
from Green Mountain Reservoir. The map shows the point where 
the replacement water reaches the Colorado River, many miles 
downstream from the tunnels through which the water is diverted to 
the Front Range.

•	 The Colorado-Big Thompson Project (C-BT) was built by the Bureau 
of Reclamation for the benefit of the Northern Colorado Water 
Conservancy District, which provides water for supplemental purposes 
in Northeastern Colorado.

•	 Denver Water, established in 1918, currently serves 1.3 million people 
in the city of Denver and many surrounding suburbs. 

•	 The Colorado River Water Conservation District, established in 1937 
in conjunction with the C-BT project, is a public-water-policy agency 
chartered by the Colorado General Assembly, for the protection, 
conservation, development and use of the water resources of the 
Colorado River basin.

•	 Berthoud Ditch, built in 1910, is owned by the cities of Northglenn 
and Golden. Water is diverted to a tunnel that goes under the parking 
lot at Berthoud Pass and flows to Hoop Creek in the Clear Creek 
watershed to Standley Lake in Westminster. 

•	 Grand Ditch, started in 1894, completed in 1936, sits at 10,175ft and 
is carved into the slopes of the Never Summer Range. 20,000 acre 
feet of water are delivered through Rocky Mountain National Park to 
communities on the eastern plains. The water ultimately flows down 
the Cache la Poudre River.

The lakes and rivers in Grand County have developed problems with 
both attached and floating algae. Attached algae slows the already 
reduced flows, encouraging the settling of fine sediments, smothering 
spawning beds and macroinvertebrate habitat; it can also clog irrigation 
pumps. Floating algae blooms contribute to reduced clarity in Grand 
Lake and Shadow Mountain Reservoir. These algae problems are due 
to a number of environmental disturbances.
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Flushing flows of significant frequency and 
duration mobilize sediments and gravels, 
and help maintain a healthy river.

The Shoshone Power Plant is located in Glenwood Canyon along I-70 just north 
of the Colorado River. Viewed as an engineering marvel when built in 1909, 
today it generates about 15 megawatts of “green” power for Xcel Energy.

Shoshone plays a critical role in stream-flow management, generating multiple 
uses of water in and along the Colorado River. When Shoshone’s senior 1902 
water right for 1250 cfs calls for water, it triggers the release of water from 
reservoirs in Grand and Summit Counties. As a result, as the released water 
flows down to Glenwood Canyon, the upper Colorado River enjoys a steady 
stream flow that benefits the environment, fishing, and recreation. Ranchers in 
the vicinity of Kremmling also benefit by the reservoir releases; the raised river 
levels make it easier for their pumps to access water.

Because the Shoshone Power Plant is a hydro-electric plant, the water it di-
verts is not consumed. Rather, after generating electricity, the water returns to 
the river where it is used by rafters through Glenwood Springs, by towns along 
the middle Colorado River, and further downstream for irrigating locally grown 
agricultural products in the Grand Junction area. Because of its central role in 
controlling river  administration, the continued viability of the Shoshone plant 
is crucial in maintaining a healthy Colorado River and sustaining recreation and 
agricultural economies in Western Colorado. 

So, in effect, the Shoshone Power Plant controls the river.

The Colorado River is divided into the Upper Basin: Colorado, 
Utah, Wyoming, and New Mexico; and the Lower Basin: 
California, Arizona and Nevada. Grand County is home to the 
headwaters of the Fraser River and the Colorado River.
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Summarizing water rights and water quality issues of the Upper Colorado Basin and Fraser River.
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