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Long-Term Vision
CU will educate every campus user on how and why to conserve,
appropriately use, and protect the quality and quantity of water sources.
CU will act on water conservation opportunities to reach our minimum
annual goal of a five percent water reduction each year for the next five
years and continue to be a national campus leader, setting and
exceeding the standard in water conservation and quality efforts.

Discussion of Vision
In the formulation of our vision, we wanted to make sure to include water quality as well as
quantity. We can conserve and have plenty of water but the issue becomes much more complex
if it is not safe to drink or use. In the past three years, CU has decreased water use by more than
ten percent each year and by almost twenty percent last year. While we would like to continue at
this rate, many of the larger opportunities for conservation have been or will be quickly realized.
To continue this level of reduction will require considerable amounts of effort, funding, and
education. Any long-term reduction will result from increased education and incentives to
conserve as well as investment in emerging water efficiency technologies. Our vision includes
potable and ditch water and protecting both of those sources. We do not yet have enough
information to estimate how much we can save through conservation or to decide what a
reasonable goal for optimal use of water on campus might be in the long-term. Currently we are
using 262,293,000 gallons of potable water per year (2004-2005) and if we were to continue at a
minimum five percent reduction each year, we would be using 202,957,323 gallons or less in
five years (2009-2010.) If we just look at water use reduction per square foot, this number
would be adjusted to accommodate new buildings. Currently we are using 38,04 gallons of
potable water per square foot (2004-2005) and a five percent reduction per year would mean
using 29.44 gallons per square foot in five years (2009/2010.) After five years we will reset our
goals for gallon-use based on benchmarking our progress and consumption as compared to other
universities and institutions. Our goal is to be the best in class by setting and rising above the
standard using successful management practices.
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Individual Goals
1. Conduct all on campus research using upgraded machinery and technology that conserves
water and protects water quality. Researchers should be mindful of the natural resources
supporting that research and conservation should be a priority in proper laboratory
technique. Research and laboratory use on campus is important but must be done as
efficiently as possible.
2. Decrease potable water use by converting to ditch water where possible.
3. Educate students, faculty, staff, and visitors about the semi-arid climate where CU is
located. Ensure every student knows campus water sources and ways to conserve those
sources before leaving the university. Keep students involved in all water conservation
efforts CU takes-on.
4. Increase xeriscaping on campus and decrease water and energy intensive turfs.
5. Improve campus infrastructure.
6. Coordinate with the city of Boulder, state of Colorado, other campuses, corporations, and
governments to be a leader in water conservation and quality efforts. Use other case
studies and success and failure stories to make the best decisions and provide support for
efforts.
7. Continue to publicize and encourage student, faculty, and staff to report water waste on
campus.
8. Use the wide range of campus and off-campus expertise in various fields including law,
geography, geology, environmental studies, ethnic studies, economics, engineering, and
architecture to implement a program for every department to participate in and strategize
for the best water practices.
9. Protect the quality of water released downstream.
10. Provide research for other campuses. CU is setting the standard for campus water
conservation nation-wide and it will be important to share lessons learned here as well as
learning from others.

11. Obtain at least three out of five possible Leed points for water use in all future building
construction.

Background, Needs and Trends
Less than one percent of the Earth’s water is easily-accessible freshwater. As a result, water
conservation and quality are global issues, and will become ever more important in the coming
decades. Water is a renewable resource but with uneven distribution; changes in the water cycle
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and increasing water quality problems are beginning to take severe tolls in many regions. Over
1.1 billion people do not have access to safe drinking water and 2.6 billion people lack adequate
sanitation (2002 estimate by WHO/UNICEF JMP, 2004). Over 3,900 children die everyday
from water-borne diseases and 1.8 million people die everyday from diarrhoeal diseases. The
average person in North America and Japan uses about 100 gallons of water each day, the
average European uses 50 gallons each day, and the average for a Sub-Saharan African is 2 to 5
gallons a day. Our potential for conservation is enormous. Overuse has the potential to adversely
affect human health and can endanger ecosystems, particularly aquatic systems. Worldwide, as
demand for water grows and large dams are often built, conflicts may arise, non-native species
can invade, mosquito-borne illnesses often increase, and communities that have relied on natural
water flow can find themselves high and dry. As water becomes more scarce throughout the
world and water quality is depleted, people in many regions will covet it more than oil.
The United States has a vast array of climatic regions that receive very different amounts of
water. Most of the western and southwestern U.S. is arid or semi-arid with high to very high
water stress compared other global regions. While some areas of the northwestern U.S. receive
200 inches of precipitation each year, areas in the southwest receive less than five inches.
Universities around the nation, regardless of local precipitation amounts, are addressing their
impact on the water sources around them.
Stanford University has created a Water Master Plan to allow for a growing campus with the
same or fewer water allocation amounts. They have changed their toilets, showers, sinks, and
washing machines to water efficient ones, converted irrigation water to untreated water, explored
greywater options for cooling towers, monitored water use and quality at construction sites,
given free irrigation audits to a local school, installed re-circulation systems for laboratory
cooling, built a Water-Use Demonstration Garden, created a very informative website for water
conservation, and have been conducting on-going awareness campaigns.
The University of Arizona gives free workshops on drip-irrigation, xeriscaping, and water
conservation. They also have a Water Resources Research Center on campus to conduct
research addressing water problems in their region.
Washington State University faculty has done research for watershed planning and designed
outreach programs to help local agriculturists.
The University of Georgia developed a Conservation and Sustainable Development Program that
created Water for Life, a program designed to educate communities in Costa Rica on freshwater
conservation.
California State University—Northridge has had a water conservation program since 1986
decreasing their usage by 24 percent by retrofitting fixtures, using water-saving devices,
changing irrigation systems, distributing water conservation stickers in all restrooms and
kitchenettes, eliminating the washing of university vehicles, and has explored the use of
reclaimed water for irrigation.
Brown University will save 120 million gallons of water each year after all measures are
completed saving $300,000 each year.
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Humbolt State University has a Campus Center for Appropriate Technology whose projects
include low-flow fixtures, a composting toilet, greywater marsh, and a rainwater catch system.
Oberlin College has a building that uses plants called “Living Machines” to treat grey and
blackwater as well as xeriscaping and rainwater systems.
California State Polytechnic University—Pomona built a wetland with ground water recharge,
capturing rainwater, and promoting aquaculture.
Dozens of schools have created wetlands for wastewater treatment.
Many universities who have changed practices to protect their water sources are marketing those
changes with great success. The University of Colorado at Boulder has done this on a limited
scale, but can learn from the universities listed above and dozens of others as it explores new and
inventive ways to protect our water, promote and share our successes, and connect with the
natural landscape around Boulder.
In addition to colleges and universities, hundreds of municipalities across the nation have
undertaken innovative projects to reduce water demand and increase quality. One of the nearest
such projects is a Colorado Springs project that maintains a xeriscape demonstration garden as an
educational tool recognized by the Smithsonian Institute for its creative approach and real-world
impact. Meanwhile, countless other towns and cities (including Boulder) are designing and
promoting their own xeriscape gardens.
Boulder is located in a semi-arid region and receives an average of fourteen to eighteen inches of
precipitation each year. Boulder receives 40% of its water from Barker Reservoir, east of
Nederland, 40% from the Silver Lake Watershed, and 20% from Boulder Reservoir with some
water coming from the western slope, via the Colorado Big Thompson Project. These watersheds
rely on snowmelt, precipitation, streams, and lakes to replenish the larger reservoirs downstream.
The native plants of this area are accustomed to these water levels while exotic turfs and plants
require much more water to survive. Many students, faculty, and staff are also from less arid
regions and are therefore accustomed to using more water.
With the combination of dry climate, booming population, high portion of out-of-state residents,
consumptive lifestyle and outdated plumbing lines, the Front Range has a huge impact on its own
environment through water use. As the regional population continues to swell and the current
drought continues, it is imperative that all users—from single families to large intuitions and
municipalities do their part to reduce water demand while striving to protect quality.
After the severe drought summer of 2002, CU began to use ditch water for irrigation with
astounding success. Through this and other programs, CU has begun to cut its water use
significantly. However, there is still much work that needs to be done over the coming years as
CU and the rest of the Front Range grapple with increasing water users and a dwindling drought
in an already arid climate.
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Source of Graphs: Campus Office of Resource Conservation, July 2005
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Current Programs and Accomplishments at CU
Water Policies at CU
Policy Statement:
CU-Boulder strives to proactively manage how it impacts the environment, while responsibly
managing the resources provided to the campus. As a leader in environmental issues, UCB’s
policy is to be responsible in protecting the environment and natural resources. We are
committed to:
•

Complying with sound environmental practices, including the commitment to meet or
exceed applicable legal and other requirements.

•

Properly managing wastes and pollution.

•

Managing our processes, our materials and our people in a way that considers the
environmental impacts associated with our actions.

Striving for continual improvement in our environmental management system.
Richard L. Byyny, Chancellor
Dated: August 18, 2004

Master Plan
The current CU-Boulder Master Plan is well in line with the long-term vision and individual
goals laid out in the 2006 Blueprint for a Green Campus. The Master Plan addresses
conservation as well as quality and addresses CU’s need to conserve and protect its water
resources. The Master Plan and the Blueprint compliment each other very well as CU enacts
ever-stronger water policies in future years. For more information, see Appendix C.
Landscape Master Plan
There are many goals of the Landscape Master Plan that support water conservation. Some of
these are the promotion of more coniferous trees because they use less water than deciduous
trees, using more native landscape materials, using more drought-resistant plants, restoring
native landscape areas near Boulder Creek and protecting native landscapes, xericaping in areas
that are appropriate, and using the landscape as an educational resource for the university and
community. For more information, see Appendix A.
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University of Colorado at Boulder-Environmental Policy
In keeping with its mission, CU-Boulder is committed to providing an educational model for
fiscally sound, environmentally responsible stewardship of the campus and its resources. The
institution intends to maintain its reputation as a proactive leader in the environmental sciences
and campus sustainability. The campus values choices and decisions that reduce the
environmental impacts of its actions. Compliance with the law is required. Environmental
education and participation in campus environmental programs are encouraged.
Energy Conservation Implementation Strategy 2004-2005
The following are some of the water relevant water policy issues, strategies, and tasks identified
in the Energy Conservation Implementation Strategy. For the complete strategy see the Energy
section of the Climate Chapter.
Issue: Laboratories are 5 to 10 times more energy intensive than offices or classrooms.
Task: Conserve water- install closed loop cooling.
Issue: Facilities and equipment could be more energy and water efficient.
Task: Install water saver plumbing and fixtures.
Issue: Some campus constituents are not aware of the importance to conserve energy and water.
Strategy: Create fresh new campus conservation campaign annually.
Task: Help to ensure environmentally aware CU graduates.
Issue: Significant funds are needed to address conservation goals.
Task: Identify and seek funding from multiple sources for specific projects and efforts.
Potable Water Conservation Results
Total Campus Usage: 412,479,000 gallons (FY 01-02)
Total Campus Usage: 370,605,000 gallons (FY 02-03)
Decrease in Usage: 10.15%
Decrease In Usage Per Square Foot: 10.9%
Variable Cost Avoided: $167,498
Total Campus Usage: 370,605,000 gallons (FY 02-03)
Total Campus Usage: 326,436,000 gallons (FY 03-04)
Decrease in Usage: 11.92%
Decrease In Usage Per Square Foot: 13.9%
Variable Cost Avoided: $176,674
Total Campus Usage: 326,436,000 gallons (FY 03-04)
Total Campus Usage: 262,293,000 gallons (FY 04-05)
Decrease in Usage: 19.64%
Decrease In Usage Per Square Foot: 19.64%
Variable Cost Avoided: $256,572
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Water Conservation Projects
•

Converting campus restroom fixtures to low water flow fixtures
o Completed the Engineering Center
o Using Commercially Available Retro-Fit Kit
o Also being done at Porter and Muenzinger Buildings

•

Powerhouse Closed-Loop Piping Network implemented in July 2002
o Conserves 21 million gallons each year
o Saves $80,000 each year

•

Joint Institute fro Laboratory Astrophysics using process chilled water in closed-loop
piping to cool laser generators implemented November 2004
o Funded by Research Building System
o Conserves 25 million gallons each year
o Saves $100,000 each year
o Cost $215,000

•

Replaced water driven aspirators in Cristol Chemistry with laboratory vacuum pumps
completed in July 2003
o Conserves 10 million gallons each year
o Saves $40,000 each year
o Cost $75,000

•

Installed temperature sensor and control valves on two furnaces (Electrical Engineering
Integrated Circuit Fabrication Shop) reducing the water flow from 100 gallons per hour
to 20 gallons per hour
o Conserves 1.4 million gallons each year
o Saves $5,600 each year
o Cost $3,200

•

Using process-chilled water in new closed-loop piping network to cool research
microscopes in Porter Biosciences starting January 2003
o Conserves 1 million gallons each year
o Saves $4,000 each year
o Cost $5,000

•

Designed and Installed high-pressure process chilled water system to cool the
Environmental Chambers (Electronics Hardware Testing) at LASP (Research Park) and
eliminated pass-through water.
o Funded by Research Building System
o Conserves 4.2 million gallons each year
o Saves $15,500 each year
o Cost $100,000
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•

Irrigation Water Conservation Efforts
o Conserved 7.8 million gallons by shifting several fields to raw water in 2002
o Converted additional Housing Department Landscaping at Smiley and Newton
Court to ditch water irrigation in 2003

Irrigation Practice for the University of Colorado at Boulder
CU has implemented water-efficient technology for irrigating outdoor areas on campus. Some of
these technologies include using a weather station to program when to water based on evapotranspiration rate, rainfall, sunlight, and wind-speed. In most areas CU is using only raw,
untreated water from Anderson Ditch and only watering between 10pm and 7am. Some areas
have reduced water-use by 50% and other areas were turned off completely. For more
information, see Appendix B.
Generation Green Education Campaign
The Environmental Center began a Generation Green Education Campaign in 2000 to educate
students, faculty, and staff about resource use and conservation. While this was originally
focused on energy conservation, a water conservation coordinator position was funded to
increase awareness about water issues specifically.
Campus Resource Conservation Officer
As a part of the last Blueprint for a Green Campus, a Campus Resource Conservation Officer
was hired onto Facilities Management to specifically work on energy and water conservation
opportunities.
Housing Department ESCO Contract
The Housing Department is using an Energy Service Company, Siemens, to conduct a $6.2
million conservation effort that is paid by energy and water savings over the next ten years.
Some water aspects of the contract include replacing all fixtures in housing with low-flow
alternatives including showerheads, and bathroom faucet aerators, all toilet fixtures with 1.6
Gallon-Per-Flush flush-o-meter toilets, and urinals to one-gallon low-consumption washout
urinals. Meters are being installed on each building to detect possible leaks. Steam and boiler
replacements are also being replaced or improved to adjust according to outside temperatures.

Action Steps CU Can Take to Achieve Goals
•

Conduct all on campus research using upgraded machinery and technology that conserves
water and protects water quality. Conduct research on campus while being mindful of
the natural resources supporting that research with conservation as a priority in proper
laboratory technique. Research and laboratory use on campus is important but must be
done as efficiently as possible.
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o Coordinate with research-intensive departments such as chemistry, geology,
physics, engineering, and biology to ensure conservation is taught and used in the
laboratory.
o Make sure all students and researchers use proper waste disposal techniques of
chemicals and hazardous wastes to protect the quality of water leaving the
university. Survey students and faculty laboratory users to gage if they know
proper conservation and disposal practices.
o Ensure increased research funding does not mean a disproportionate increase in
water demand on campus.
o Audit buildings with research labs to find high waste areas.
o Replace out-dated, resource-intensive appliances and machinery with ones that
conserve and use less potable water.
•

Decrease potable water use.
o Convert to ditch water where possible while frequently reviewing the economic
feasibility of conversion based on the price of potable water.
o Research grey water systems and remaining irrigation conversion.
o Prepare for changes in greywater law by installing T plumbing to ease connection
with solar and greywater systems when it becomes legal and more practical to do
so. Use educational setting to instill a water conservation ethic, raising awareness
to make state changes and to stay current with changing public policies.
o Create a map of areas using ditch water and areas using potable water for
irrigation on campus.

•

Educate students, faculty, staff, and visitors about the semi-arid climate where CU is
located. Ensure every student knows their water sources and ways to conserve those
sources before they leave the university. Keep students involved in all water
conservation efforts CU takes-on.
o Use opportunities in place on campus to educate most effectively and efficiently.
o Target groups such as residence hall users, new students, and leaders for
education campaigns. Survey students about the watershed system and hand out
educational information about the Boulder climate.
o Use the city to contribute staff time to education around campus and the
community.
o Develop means to adequately measure this through surveys to find out if the
message is reaching students.

•

Increase xeriscaping on campus and decrease water and energy intensive turfs.
o Provide a drought resistant landscaping example for students and community
members.
o Change the way CU fits into the natural landscape around it by increasing the use
of native plants.
o Investigate the legal implications and ramifications of donating the conserved
ditch water to permanent in-stream flow. This could be a permanent contribution
from CU to the fish and people of Boulder Creek for the purpose of maintaining
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o

o

o
o

minimum flows for habitat, wildlife, and aesthetics. The donation may be held in
trust by the Colorado Water Conservation Board so as to be permanently out of
reach from consumptive uses.
Educate students about viability of xeriscaping including a xeriscaping workshop
for students, faculty, and staff. Use this resource in plant biology, ecology,
engineering, architecture, and ecosystem classes. The xeriscaping program at CU
could be a mostly student run program using seedlings from surrounding
universities or programs like Open Space. Creating a CU website to connect
campus users to existing programs such as community workshops and
demonstration gardens would help start education before a unique campus
program is implemented.
Turf will either need to be removed or abandoned in some areas. Identify and
prioritize areas on campus that need to remain turf and areas that can be converted
to native and drought resistant species as budget and maintenance resources
allow. Redefine varying maintenance and mowing levels in turf areas to use a
variety of maintenance regimes.
Begin native plant applications for areas that use potable water or are especially
difficult to maintain as turf.
Work with landscape, grounds maintenance, housing, vegetation, and campus
master plan to emphasize xeriscaping and justify changes.

•

Improve campus infrastructure.
o Replace outdated fixtures, hoses, and faucets with water-efficient ones especially
as old indoor fixtures are phased out.
o Ensure continued funding for fixture replacements and conservation programs.
o Meter both potable and non-potable water in all buildings and areas around
campus to speed leak and problem detection.

•

Coordinate with the city of Boulder, state of Colorado, other campuses, corporations, and
governments to be a leader in water conservation and quality efforts. Use other case
studies and successes and failures to make the best decisions and provide support for
efforts.
o Develop scheduled communication between the city and CU to discuss education
and outreach, changes in billing, water budgeting, benchmark help, and where to
invest money for water conservation and quality issues. Begin over the next year
by developing a strategic plan with CU and the city to address these issues.
o Develop a water and environmental map of CU so campus users can know water
sources and conservation areas in and around CU.

•

We will continue to publicize and encourage student, faculty, and staff to report water
waste on campus.
o Improve inter and intra department communication within the university to make
water conservation as easy and economical as possible while involving as many
people as possible in the process to conserve.
o The preferred process to report water waste is to contact the building proctor and
report problems to seek corrective action. A report can be made to campus
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Facilities Management Service Center at 2-5522 and for housing at 5-5555.
Unresolved water waste should be reported to campus conservation hotline,
energyconservationhotline@fm.Colorado.edu or 303-735-6202.
•

Use the wide range of campus and off-campus expertise in various fields including law,
geography, geology, environmental studies, ethnic studies, economics, engineering, and
architecture to implement a program for every department to participate in and strategize
for the best water practices.
o Hold forums attracting people from many departments to discuss ways to reduce
water use, increase efficiency, and protect the quality of water.
o Encourage input from fields such as sociology, ethnic studies, and other socialbased departments and groups to address environmental justice and racism issues
associated with water quality and quantity.

•

Protect the quality of water released downstream.
o Develop education programs with the city and county water quality program.
Stress the importance of ensuring safe water for people downstream, not just
ecosystems downstream.
o Use proper chemical and hazardous disposal techniques.
o Reduce landscaping chemicals and pesticides.
o Keep in mind the synergistic effect of water pollutants and coordinate with
Environmental Health and Safety in these efforts.
o Look into reducing or not increasing parking lot and paved space that increases
run-off and pollutants into the watershed.

•

Provide research for other campuses because CU is setting the standard for water
conservation nation-wide.
o Create as much information exchange as possible.
o Document all projects, processes, and changes to distribute to other campuses.
o Use an out-of-the-box approach to implement these goals as policy using grants
and contributors, student vote, referenda, or other means to make this vision
possible and internationally visible.

•

Obtain at least three out of five possible Leed points for water use in all future building
construction.
o Coordinate with Green Building groups and campus engineers and architects to
ensure all new buildings are water efficient buildings and to promote water
efficient construction.
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Metrics and Assessment
Metric
Research and Lab conservation
Replacing potable water with ditch water
Educate students about water resources
Xeriscaping and less turf
Infrastructure
Coordination off-campus
Department Communication
Using campus knowledge
Water quality
Increase in water research

Measurement Methods
Monitor and measure water use in lab buildings
Decrease in potable water use
Water-use data, testing, surveys
Map of turf and potential xeriscape areas
Measure ditch water use and in-stream flows
Potable water use, funding
Relationships, media attention
Timeliness, Meetings
Meetings, coordination, creativity
Monitor, EPA permits, EH&S
Campus and group contacts for information

Further Planning and Research Needs
•
•
•
•
•
•
•
•

Research new, efficient technologies for laboratories and their costs and savings.
Research greywater systems and current law regarding greywater.
Research xeriscaping efforts particularly in Colorado and other arid regions.
Research costs and savings of replacing all remaining water inefficient fixtures with
efficient ones.
Survey students, faculty (including housekeeping), and staff about how they can report or
fix water waste.
Research departmental interest in water conservation and quality issues and plan forums
to discuss them.
Research water pollution sources and target areas for improvement.
Research cost savings of obtaining LEED points in water conservation.

Challenges
•

The education system is hard to change. Currently traditional, non-systematic,
specialized approaches to education are embraced and taught. This linear thinking does
not emphasize how students’ individual actions, such as water use, fit into the greater
context of resource use. It also allows students to leave this university without knowing
how their actions affect the foundation of resources they rely on to survive. Future
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•

•
•
•

•
•

•

legislators, politicians, activists, teachers, businesspersons, and scientists leave this
university and change the way we are required and expected to behave toward our
environment. Without a systematic education linking business, economics, law, human
rights, and science to water quality and use, the future ability of this university to grow in
its efforts to conserve and protect its resources, may be limited.
Infrastructure is costly to overhaul on a large scale. Changing one large cause of water
waste is usually much less costly than making many, smaller changes, such as faucets and
other small parts, due to the necessity of more manual labor and the cooperation of
different departments and buildings.
Continual decreases in funding for the campus make it financially difficult to pay initial
costs of conservation programs.
Structural problems of older buildings and designs make new technologies difficult to
incorporate.
There are legal setbacks from outdated water laws and water rights issues as well as
incentives not to conserve on a large scale. For example, current water law in Colorado
promotes “use it or lose it” behavior. Therefore if an entity does not use all of their
water, they lose the right to claim any of the unused water. This is a large disincentive
for conservation. At the City level, the costs of water rise when use goes down, to
compensate for decreased revenue to the City in water sales. This also disincentives
water conservation behavior, The Colorado grey water system law is also outdated and
needs to be addressed especially since it would help attain LEED credit.
Meters will be updated by the city and may cause some problems initially in comparing
and tracking data before and after the update, but new meters will benefit accuracy in
measurement in the future.
Mindset of water use is hard to change. For example, after some major upgrades to
campus facilities, some residents removed low-flow showerheads and other water-saving
technology because they were not used to the low flow pressure. These residents remain
unaware of or chose to ignore the problems associated with using precious water
resources and proper conservation practices.
Legislators and industry leaders typically have access to plenty of clean water to use
while a growing population in our country and the world does not have adequate sanitary
water. This imbalance keeps water issues on the backburner while many people are
struggling to survive. Focusing on human rights and equality will help bring water to the
forefront of policy and business practices while creating a balance in safe water access.

Social Impacts
Water issues are strongly tied into socio-economic issues particularly regarding environmental
justice. Worldwide, lack of enough water and abundance of unsafe water and water-borne
illnesses exist mostly in poorer areas. In the U.S., contaminated water from industry and waste
disposal also disproportionately affects poorer people and people of color. Addressing this
serious problem in conjunction with the environmental impacts of poor water quality and
drought make issues surrounding water even more pertinent and pressing.
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Links to Other Blueprint Topics
Climate: Decreasing energy use and creating green buildings reduces water use and water
waste. Promoting alternative transportation reduces the need for parking structures that increase
run-off and pollution into the watershed degrading the quality of our water. Green buildings also
incorporate water savings and quality into the design as part of the LEED program.
Literacy: Increasing environmental literacy will increase water conservation, decrease
pollutants, and increase knowledge of water sources. Literacy is possibly the most important link
to water conservation and quality. Uneducated users almost universally use more water and
release a higher volume of poor quality water than those who are environmentally literate.
Furthermore, an environmentally-literate person affects water in a number of indirect ways, such
as purchasing products that require fewer water and other resources to produce and recycling and
reusing at a higher rate.
Purchasing: By considering the resources required to create, package, ship, use and dispose of
products, environmentally responsible purchasing practices will favor products that embody and
use a lower quantity of water.
Healthy Campus: Creating a healthy campus will decrease the amount of pesticides, chemicals,
and herbicides we use, increasing the quality of water around campus. Water is also often used
(and contaminated) when treating hazardous waste. A reduction in hazardous waste means still
more water quality increases.
Waste and Recycling: Promoting recycling and reuse is a means of reducing overall water use.
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Appendix A: Landscape Master Plan
Foothills and Campus Relationship
The campus landscape is generally informal, not rigidly arranged. The foothills and associated
Flatirons had a significant influence on the design of the campus landscape. When creating
Boulder campus designs based on the architecture of rural Tuscany, Charles Klauder include the
same vertical conifers as those growing in the foothills. However, many of the original conifers
planted on the Main Campus are at the end of their lifespan.
On the newer portion of the campus, vertical conifers have not been used to the same extent as
on the older part of the campus. More vertical conifers should be planted throughout the campus,
especially in newer areas, to provide much-needed campus unity. They enhance visual interest
during the winter, when the campus is most heavily occupied. Vertical conifers planted along the
north sides of buildings screen cold winter winds, lowering heating costs. They can also be used
as wind breaks to protect walkways and special exterior places. Conifers use less water than
deciduous trees and can be added in groups or one tree at a time.
Unit costs for evergreens are low, and tree planting can be tied to maintenance budgets, new
construction projects, or donor-funded tree programs.
Goal
The campus's visual relationship with the foothills will be enhanced by planting more
evergreens.
Guidelines
*
*
*

Place more emphasis on the winter appearance of landscape materials.
Develop landscape plans that include vertical conifers.
Use native landscape materials to a greater extent.

Natural Areas
Originally, most of the campus was a windswept, shortgrass prairie, certainly not the most
friendly environment. The university uses its ditch rights (water diverted from Boulder Creek,
much of which is eventually returned) to allow trees, plants, and grass to grow, at low monetary
and environmental cost. This creates a more usable campus. Creek bed areas still approximate
natural conditions and can be good environmental study areas. The abundance of open space
around Boulder also provides opportunities for the study and enjoyment of native landscapes.
The most significant campus natural area is along Boulder Creek, which functions as a habitat
for many native plants and animals and is an ideal location for academic programs to study flora
and fauna in their native environment. Pedestrian infringement into the natural area should be
minimized, yet students and others should be able to experience the tranquility of a flowing
creek. Edges should be enhanced, especially along the bluffs above Boulder Creek, and the
landscape should be reestablished in some adjoining areas, particularly north of the stadium east
of Folsom Street.
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The retention or restoration of native landscaping is especially appropriate on land that floods, on
steep slopes, and in wetland areas. An excellent example is the wetlands area restored when the
Research Park was developed on East Campus. It requires strategic planning to protect these
often fragile environments within the urban area while accommodating human enjoyment of
them.
Goal
Native landscape areas will be designated and protected.
Guidelines
*
Preserve riparian corridors and designated wetlands.
*
Preserve flora and fauna habitats.
*
Use drought-tolerant plantings (xeriscape) in natural areas and elsewhere, where
appropriate.
*
Reestablish selected natural areas.
*
Create pedestrian routes to minimize disturbance of native landscape areas.
*
Enhance the transitions to native landscape areas.
Sustainable Drainage
A sustainable drainage system accommodates storm water while controlling erosion. Site
drainage is an increasing problem as more of the campus is covered with buildings and
pavement. In very highly developed areas, it is necessary to pipe storm water. But piped systems
generally accommodate only a 10-year storm, at best, so surface and natural drainage systems
remain essential. Outdoor areas can accommodate surface drainage systems designed to meet
functional requirements, create wildlife habitats and provide landscape features that enhance the
campus image. As compared to subsurface systems, above-grade drainage is usually less
expensive to install and maintain.
Existing surface drainage systems are in need of landscape augmentation and other
improvements to ensure their natural function. Outfalls to Boulder Creek are causing erosion;
stagnant water is a problem in some areas; and studies have been completed of the eutrophic
condition of the Kittredge ponds. In addition, there are a surprising number of locations where
land slopes toward buildings, which often causes water problems after major rainstorms.
Controlled maintenance funds should be sought to correct these conditions where possible.
Goal
A sustainable drainage system will be reestablished.
Guidelines
*
Enhance detention/retention areas with appropriate landscaping.
*
Slope sites to drain away from buildings, sidewalks, and plazas.
*
Use landscaping to control soil erosion.
*
Use academic resources to study sustainable systems.
Planting Variety and Massing
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A successful landscape includes ground plane plantings, understory plantings, colorful seasonal
plants, shrubs of different sizes, foliage color and change, fragrance, appropriate scale and form,
and characteristics delighting the senses. Landscaping in relationship to the buildings can extend
and enhance architectural forms.
Campus buildings are generally large and deserve landscaping of comparably large scale.
Planting in mass is more indicative of how plants grow in nature; can be used to define space for
outdoor functions; can screen excessive wind, sun, and vehicular traffic; can frame vistas; and
can have less intensive maintenance. Some of the many smaller-scale, higher-maintenance
planting should be replaced or augmented with mass plantings, with materials ranging from
small ground plane plants to large trees. Mass plantings ideally are designed in layers. They can
become good backdrops for accent planting, signage, or special places.
Goal
Larger scale planting masses will be emphasized.
Guidelines
*
Cluster plant materials for appropriate design scale.
*
Compose landscaping to create outdoor spaces in harmony with the architecture.
*
Add accent plantings as foreground elements to mass plantings.
*
Develop mass plantings at campus corners and entrances.
*
Use more drought-tolerant plantings, naturally grouped.
*
Plant flowers together in quantity, often in raised beds, for greatest effect.
Campus as Arboretum
Over the years a significant variety of trees have been planted on the campus, providing the
foundation for an arboretum. To maximize this resource, existing trees and plants should be
identified and new ones added. Specimen trees (such as the northern red oak southeast of Hale)
should be identified and labeled. Guide maps and videos could be created.
An arboretum enriches academic programs, attracts visitors, and is an asset for public relations.
A campus arboretum is a significant statewide asset that could become a teaching tool in grades
K through 12. Some campuses establish a specific arboretum endowment to which people can
donate money. Many universities even have obtained designation of their entire campus as an
arboretum.
Goal
The campus landscape will serve as an educational resource.
Guidelines
*
Label major significant trees.
*
Continue to increase the variety of tree species on campus.
*
Work with the natural history museum and EPO Biology Department to ensure that
landscaping is a teaching resource.
*
Continue to have specialty, thematic gardens (such as Japanese), and intensive-care
gardens.
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Appendix B: Irrigation Practice for the University of Colorado
•
•

•

•
•

•
•
•

•
•
•

The University irrigation system is controlled by a central control computer.(TORO
NETWORK 8000)
The system has its own weather station, which can evaluate wind speed, rain
amounts, and calculate evaporative transpiration rate. Evaporative transpiration rate
is the amount of water that has been lost in the soil from wind, sun, and strength of
radiant sunlight.
The network also uses the weather station to monitor conditions during a night of
irrigation. If there is rainfall above a set amount the station will stop the irrigation
cycle for the night and also if the wind speed is greater than a set amount it will
cancel irrigation.
We use raw, untreated water for irrigation from the Anderson Ditch
(for the majority of the campus.) The university has owned these rights since the late
1800’s.
We reprogrammed the computer to run more efficiently by correcting data in the
computer used in the calculations of irrigation run times. Also we now have greater
control of the irrigation on campus to be able to turn off certain areas and not give
them more water than needed.
The Network 8000 has the ability to be able to adjust individual zone runtimes to
account for wet areas and microclimates. These adjustments are made over a period
of time as the campus turf becomes healthier and drainage issues are corrected.
Prior to reprogramming the irrigation computer we had run times for an irrigation
cycle that would start at 9pm and finish around 830am. With the changes we will not
start watering until 10pm and will be finished before 7am.
There are other benefits to the reprogramming. By changing the way the system runs
we are able to also conserve on energy used to run the pump stations that deliver the
water. With energy savings you are also conserving water, which is used to generate
the electricity.
We have reduced irrigation to many locations around campus by 50% or in some
cases turned the irrigation off entirely
We have shifted to a deep and infrequent watering method to try to increase plant
health and root depth to be able to make better use of the water that is used and not
have to water every night.
The University is extremely concerned about the drought and these are a few of the
changes the campus has made to help with conservation of our precious resource!
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Appendix C: Campus Master Plan
Water Conservation
The use and payment for treated water was significantly reduced when large parts of the Main
Campus irrigation systems were converted from treated water to untreated ditch water. This is a
good use of the university's water rights. Also, new campus development no longer pays Plant
Investment Fees (PIFs) for the use of City of Boulder water as long as water demand does not
exceed the previous peak. Additional opportunities for water conservation include process
cooling and conversion of additional areas to non-potable water irrigation.
Goal
Limit environmental impacts and costs through water conservation.
Guidelines
• Identify opportunities to reduce use of treated water to cool equipment (lasers used in
research, for example) through process cooling.
• Convert additional irrigated areas to the use of non-potable water.
• Optimize raw water resources on all CU-Boulder properties.
Water Quality
Potable water originates in the mountains and is treated by the city treatment plants before
distribution to the campus in Boulder. The City of Boulder is responsible for the quality of this
potable water.
Wastewater leaving the campus in sanitary sewers is delivered to the City of Boulder wastewater
treatment plant. The City of Boulder regulates CU-Boulder wastewater discharge to comply with
Colorado Department of Public Health and Environment, and Federal EPA, regulations. CUBoulder's wastewater discharge permits limit allowable discharges of organic pollutants, arsenic,
cadmium, chromium, copper, lead, mercury, molybdenum, nickel, silver, and zinc, and limit
allowable levels of biological oxygen demand. Wastewater discharges are periodically sampled
from five sampling stations on campus. CU-Boulder historically has had difficulty in
maintaining wastewater quality, primarily due to the complexities of controlling the large
number of laboratory users on campus. Permit violations have declined in recent years, reflecting
improved guidance from the Environmental Health and Safety Office and increasing education
of laboratory users to prevent drain disposal of hazardous materials.
Water collected from storm sewers and ditches runs into local creeks. This can allow chemicals
used on irrigated areas, and oils from streets and parking lots, to enter creeks. This is a typical
urban condition. In the East Campus Research Park, there was sufficient land to create a series of
ditches, ponds, and wetlands that allow chemicals and oils to settle out before the water is
discharged into Boulder Creek. This is an exemplary system.
Goal
There will be acceptable levels of water quality in campus discharges to storm sewer systems
and to streams.
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Guidelines
• Maintain the East Campus wetland ponds that accommodate flood protection, nature study,
and cleansing of drainage runoff.
• Regulate all uses on campus through the Office of Environmental Health and Safety in order
to avoid instances where hazardous wastes may be dumped into the waste water system.
• Continue the integrated pest management system, which helps reduce the use of pesticides in
landscaping and drainage runoff.
• Label and locate storm drains appropriately to help avoid accidental spills into creeks.
• Develop new treatment facilities as needed for properties not served by municipal systems.
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