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Background

Twelve years of conservation and looking towards the future.

In 2010, the Colorado Springs Parks, Recreation and Cultural Services Department, in conjunction with Colorado Springs
Utilities, developed a multi-faceted Water Conservation Program as a result of severe budget constraints imposed upon the
Department. The program was implemented to improve irrigation system infrastructure, provide educational resources to
Parks staff, and to create a culture of water use efficiency.

The program is now in its 12th year and continues to be a primary focus and priority of senior leadership and Parks staff.

The Department manages irrigation systems that deliver water to over 860 irrigated acres of turf, native grasses, landscape
plants, and trees. To meet the never-ending maintenance challenge of keeping the irrigation systems operating efficiently,
the Department employs 38 ALCC (Associated Landscape Contractors of Colorado) Certified Irrigation Technicians to
maintain the irrigation systems and manage annual water allotments. A full-time Water Conservation Specialist is also on
staff to lead and support program goals.

2021 Irrigation Water Use
Summary by Maintenance District

2021 Water Allotment vs Inches Used

As shown in the chart, actual

COLORADO SPRINGS PARKS - 2021 IRRIGATION WATER USE (IN.) water usage compared to
30.00 the water allotment was
variable among districts. The
25.00 Downtown Medians, which
make up a small percentage
20.00 of the total acreage and have
i the least efficient irrigation
S 15.00 q o
E systems, were the only district
- to exceed the 24” annual
water allotment. All other
5.00 districts, especially those
within the central and south
0.00 _ s - side of the city that received
Central Parks | Medians Athletics O PAKS T Npletics  SOuth Parks more precipitation than their
o Allotted Inches 22.83 24.00 23.33 22.45 23.18 22.80 northern cou nterparts, were

Inches Used 16.46 25.24 21.54 20.30 14.99 19.09 under allotment.




[ A majority of our drinking water comes from snow melt 100 miles away.

Colorado Springsis the only large city along the Front Range not built around a major river. For this reason, the majority

of its drinking water comes from snow melt approximately 100 miles away and is transported through a series of pipes,
tunnels, reservoirs and pumping stations. Because of the complexity and scale of its water system, the cost of water is high
relative to other large water providers along the Front Range.

From 2011-2021, City Council approved eight water rate increases that impacted nonresidential and non-potable water
customers with the intention of providing stable revenue and encouraging wise water use for outdoor landscapes. The
primary drivers behind the rate increases were to produce funding for construction of the Southern Delivery System;
replacement and repair of aging infrastructure; increases in labor and operating costs; and compliance with the Water
Surplus Rates established by City Council.

Over the last 14 years the commodity charge for potable water has increased 119% for summer rates and 214% for winter
rates. For the irrigation season of 2021, the summer rates remained the same from 2020.

14-Year
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Daily Service Fees

Daily service fees have incresed 273% over 14 years.

Service fees are assessed daily to all accounts utilizing potable water and are dependent on meter size. Much like the cost of
water, daily service fees have increased significantly over a 14-year span.

Because of this, when not in use during the winter months, meters are disconnected by Colorado Springs Utilities field staff
and are not assessed a fee.
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Non-potable Water Rates

[l Over the last 14 years the commodity charge for non-potable water increased 114%.

Colorado Springs Utilities non-potable water system is one of the oldest in the state and was first requested by CDOT to
supply water to irrigate along the 1-25 corridor during its construction. The current system supplies raw or reclaimed water
or a blend of both to 30 customers. Colorado Springs Utilities has only one non-seasonal user of non-potable water, Drake
Power Plant. In the past ten years between 10-12% of the total amount of water used in Colorado Springs parks was non-
potable.

Over the last 14 years the commodity charge for non-potable water has increased 114%. In 2020 alone, rates increased by
11.76% to $.0266/cu ft. Non-potable water remains attractive for irrigation use due to the lower cost compared to potable
water, no assessment of daily service fees, and less restrictions during times of drought. In the years to come, the Parks
Department would like to continue to pursue opportunities for increasing use of non-potable water. Unfortunately, the
somewhat limited infrastructure of the non-potable system makes adding additional sites cost prohibitive.

At the present time, 97 acres of Parks property are irrigated using non-potable water.

14-Year Commodity Charge History - Nonpotable ($/CF)
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Water Budget

In 2021, Parks was $663K under budget.

Each year as the new water rates are announced, budgetary
estimates are made to determine the expected cost of water
to irrigate Parks property. Although the associated water costs
are no longer paid for from the Parks budget, this is still an
important figure to have for tracking purposes.

The annual irrigation water budget is determined on an
individual site basis and takes into consideration the cost of
water per cubic foot, acreage and the allotment assigned for
each turf type.

Below is a breakdown of the overall 2021 water budget. North
Parks, comprised of nearly 270 acres of irrigated turfgrass,
requires the largest budget among maintenance districts.

2021 Parks Irrigation Water Budget

Central $654,854

Medians $211,793

North Athletics $312,099
North Parks $1,616,037

South Athletics $537,995
South Parks 51,005,525
Total $4,338,302

All Districts $177,847
Grand Total $4,516,149

Annual Commodity Charges -
Actual vs. Budget Analysis

The chart below illustrates the actual annual commodity
charges vs budgeted.

In 2021, the Parks department finished the irrigation
season using $3.67M of the available $4.33M, leaving a
balance of nearly $663k. These dollars will be put into the
general fund Parks Water project account, which has a
current balance of $1.53M.

2021 Annual Commodity Charges - Actual vs. Budget

Central Parks $472,682 $654,854 72%
Medians $224,435 $211,793 106%
North Athletics $286,659 $312,099 92%
North Parks $1,474,602  $1,616,037 91%
South Athletics ~ $382,366 $537,995 71%
South Parks $834,648 $1,005,525 83%
Grand Total $3,675,393  $4,338,302 85%




Mont'hlly Commodity Charge Analysis"

[ Rainfall in May, June and July contributed to water savings that could then be applied later in the season.

Irrigation water use and ultimately budget, are strongly influenced by seasonal weather patterns.

The graph below represents the total departmental commodity charges, by month, compared with the budget and offers

explanatory insight into irrigation water management.

In April, the irrigation systems were in the process of being charged followed by abundant moisture in May. Timely rains

in June and July contributed to further water savings. Water saved during these months was then applied in August,
September, and October when very minimal rainfall and above average temperatures reigned supreme.
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2021 Irrigation Water
Requirement and Consumptive
Use Reporting

Irrigation Water Requirement

Summer of 2021 was the 4th warmest on record for Colorado Springs.

Throughout the irrigation season weather data is collected and comprehensively analyzed to determine the amount of
supplemental irrigation water needed for the landscapes. The precipitation data is collected from the (1) Air Force Academy,
(2) Patty Jewett Golf Course and (3) Colorado Springs Airport to represent northern, central, and southern portions of the
city. Evapotranspiration (ET) rates are collected from smart irrigation controllers in similar localities. The irrigation water
requirement (IWR) can then be calculated to determine how much irrigation water was required during a particular time
period.

For Colorado Springs, the summer (June, July, and August) of 2021 started off very warm and dry with several high
temperature records being set, including June 16th when temperatures reached 100 degrees or greater. The second half

of June was cooler and stormier, as several weather systems and cold fronts moved across the region. July saw an influx

of subtropical moisture bringing periods of widespread moisture across the city and threatened local burn scars. August
was warmer and drier and much of the state experienced hazy and smoky conditions from wildfires in the Northwestern
U.S. Overall, the summer of 2021 was the 4th warmest on record while receiving 2.74” less than normal precipitation, which
impacted our irrigation water requirement.

The below chart illustrates a five-year comparison of the accumulated average irrigation water requirement for April 15th -
October 15th. Our accumulated average IWR for 2021 was 28.67”, which is well below the nearly 35” needed in 2020.

2021 Average Accumulated IWR
———2020 Average Accumulated IWR

2019 Average Accumulated IWR

)
=
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2017 Average Accumulated IWR
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Analyses of the monthly IWR over the last five years shows a strong correlation to June having the highest monthly IWR at
6.81”". Although July is historically our warmest month, we typically receive monsoon moisture during this time frame, thus
lowering the IWR.

*The IWR takes into consideration the Gross ET, Turfgrass Crop Coefficient, Useable Rainfall and Irrigation Efficiency.

2017-2021 Combined Average IWR

2017-2021 Average IWR

July August September October

Consumptive Use Reporting

Water consumption for Parks irrigation is tracked and analyzed by the Water Conservation Specialist. Monthly consumption
and cost analysis reports are created and distributed to senior leadership, the budget office, and district supervisors with
the audience dictating the report type and level of detail. The water meter consumption numbers are provided by Colorado
Springs Utilities at the beginning of each month.

The reports for district supervisors are at the individual park level and are intended to capture sites with higher or lower
than expected monthly or YTD consumption. For senior leadership, a report is provided that details YTD cost compared to
the budgeted amount at the district level. These reports are distributed within the first ten days of the month. Below is an
example of the October water consumption report distributed to district supervisors.

Adams Park L4z 2.37 3El 4.75 3.95 4.58 138 22.32 93%
Audubon Park Irdgatlon o.og 1.TE 4.42 203 F ) 4.3l 0.ma 17.13 T1%
Betty Krouse 0.00 .36 L1.E3 3.7 4.4 560 L35 12,40 El%
Bonforte Irdgatlon 033 145 331 431 2.0 3EE 108 1635 BB
Boulder Park Irrlgatlon 027 L44 242 3.3 4.20 4.37 L7l 1E. 35 0%
Bristol 0.36 127 187 2391 2.64 BEO3 315 2114 EE%
Frank Waters o.0a 2.43 3.1E 4.43 3.48 3.7 100 1827 TE*%
Franklin 0.00 Lar 243 743 4.57 T.18 0.00 2275 5%
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Water Shortage Ordinance
and Water Allocation Plans

The Water Shortage Ordinance (WSO) has been in place since 2002 and establishes the rules that govern
the response options available to City Council during a water shortage,

From Colorado Springs Utilities ‘Water Shortage Ordinance
Changes’ - “The Water Shortage Ordinance (WSO) has been
in place since 2002 and establishes the rules that govern the
response options available to City Council during a water
shortage. This Ordinance is a key means for City Council and
Colorado Springs Utilities to protect water supply, maintain
water service essential for public health and safety, and
minimize adverse impacts to economic activity.

Colorado Springs Utilities has updated the WSO to include

a long-term focus on reducing the waste of water at all
times, updates to the water shortage response rules, and
removing rules that have been superseded by new state
laws. This program will contribute 10% to our overall
savings target of 375 acre-feet in 2021 and 450 acre-feet by
2030 which, in turn, will provide a future source of supply for
our community.

The Proposed Water Waste Changes:

The following actions are now considered water waste in
the updated WSO:

1. Watering landscaped areas, other than drip irrigation,
between the hours of 10:00 a.m. and 6:00 p.m. during the
period from May 1 to October 15.

2. Watering landscaped areas with potable water more
than three (3) days per week, with the following exceptions:

a. Watering under an establishment permit;
Watering under a water allocation plan;

b
c. Watering new plant material on the day of planting;
d

Watering of turf grass that is essential for high use
sports fields;

Operating and attending to an irrigation system as
needed for installation, repair, or reasonable
maintenance; and

Watering trees, shrubs, and plants (including
vegetable and flower gardens) with a drip irrigation
system, handheld hose equipped with an active
positive shutoff nozzle or handheld container at
any time.

What is an Allocation Plan?

Residential and commercial customers who are not able
to meet the three days per week watering requirements
can apply for an allocation plan. An allocation plan defines
a site-specific volumetric limit of water to be used for
irrigation not to exceed the declared stage or outdoor
landscape watering level. Water allocations are designed
to give customers flexibility in meeting the three day a
week watering limitations, for reasons such as alternative
schedules due to smart controllers, soil type, existing
irrigation system condition, etc. It does not give a customer
more water or allow them to water during the 10am - 6pm
window.”

What this means for Parks

Because the irrigation systems in most City parks are
limited by how much water they can apply during a single
irrigation event, watering only three days a week is not
feasible and would not supply enough water to keep the
landscapes healthy. Instead, most Parks have received
Allocation Plans, with the exception of athletic, high-use
and non-potable sites. Conveniently, the volumetric
amount of water described above equates to 24” annually,
which is precisely how much water is budgeted by Parks on
an annual basis.




Jacobs Study Findings

In 2019, Parks began compiling extensive infrastructure data for the Jacobs Study Report which, among other things,
provided insight to the age and condition of Parks irrigation systems. After analyses of the data, it was found that 128 sites
accounting for 350 acres were 30+ years old. Based on the industry assumption that an irrigation system’s useful life is
between 25-30 years, these systems are in need of replacement.

AGE OF PARKS IRRIGATION SYSTEMS (YEARS)

12%

M 0-10
M11-20
21-30
M 30+

55%

At an average cost

of $19,250 per

acre, it will require
$6,737,500 to replace
the irrigation systems
that are 30+ years old.
Current funding levels
suggest this could
take over 60 years.

https://coloradosprings.gov/parks
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Irrigation System Efficiancy
Improvements

Retrofits, Rain Sensors, Master Valves
and Flow Sensors

When combined, master valves, flow sensors and smart controllers are the hallmark
of irrigation water conservation.

Due to circumstances during the economic downturn in the late 2000’s, great efforts have been made to improve and
prolong the existing irrigation infrastructure and to improve water use efficiencies within the parks system. Below are
detailed descriptions of the many ways this has been and continues to be accomplished.

Between the years 2010-2014, the Parks Department, assisted by Colorado Springs Utilities, replaced inefficient sprinkler
heads in 95 park sites consisting of 455 irrigated acres, with new, water efficient heads with check valves. Additionally, all
sprinkler heads were adjusted, raised, and leveled to
achieve maximum allowable distribution uniformity at a
cost that was lower than replacing the irrigation system in
its entirety.

Rain sensors are an integral part of landscape water ol
conservation and are an inexpensive way to reduce water

waste. Because of this, each park site is equipped with a &4

rain sensor that will automatically postpone scheduled m
irrigation during significant rain events. Once the sensors =
have dried out, scheduled irrigation will resume as ikt o
normal. Although convenient, these sensors must still be oo
maintained and checked by park technicians to ensure m
they are operating as expected during and after rainfall has B A
occurred.

Smart Irrigation controllers offer several ways to conserve
water and increase management efficiency. One of the
ways they accomplish this is to utilize local weather data,
in conjunction with user defined parameters such as
microclimate and sprinkler head performance, to precisely
determine irrigation run times. This is a significant benefit
to the end user as these controllers can make adjustments
24 hours per day, 7 days per week, to apply the appropriate
amount of water based on the needs of the plant

material. Additionally, these controllers offer an increased
management efficiency by allowing park technicians to
make adjustments manually and remotely via their phones
or computers and can be immediately alerted of any
operating system deficiencies, such as flow or electrical
issues.




WeatherTrak smart irrigation controllers have been in use in the
parks system for several years. After initial research and product
testing, it was determined that WeatherTrak controllers would be
the best platform to implement system wide. Currently, 83% of all
park sites are equipped with a smart irrigation controller that are
under the direct management of a park technician.

Significant efforts have been made to install master valves and
flow sensors to park sites to prevent unnecessary water loss
due to irrigation system failures. These components, when
coupled with smart irrigation controllers, will automatically shut
the system off when a leak or break is detected. These devices
have proven to be the hallmark of irrigation water conservation;
therefore, the parks department sets dollars aside each year

to continue the effort to get all park sites equipped with such
devices. In 2021,10 of these devices were installed.

Irrigation System Replacements

As was determined by the Jacob’s Study, over half of the Parks
irrigation systems have reached their useful life and are in need
of replacement. In 2021, the three irrigation systems on the La
Salle Triangles were replaced, including new electrical services

to support smart controllers. These sites now benefit from high-
efficiency sprinkler heads, leak detection devices and an overall
increase in distribution uniformity that aide in water conservation
and turf grass quality.

Rebates

The Parks Department takes advantage of rebates offered by
Colorado Springs Utilities that incentivize turf to native conversions
and the use of eligible irrigation equipment (flow sensors, smart
irrigation controllers, high-efficiency matched precipitation rate
nozzles and sprinkler heads with check valves or pressure reducing
stem). In 2021, the Parks Department received rebates totaling over
$32,000.

https://coloradosprings.gov/parks
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Water Footprint Reduction

Department leadership has embraced and continues to support the conversion
of underutilized and often underperforming Kentucky bluegrass to a more suitable and
sustainable native grass species.

Department leadership has embraced and continues to support the conversion of underutilized and often underperforming
Kentucky bluegrass to a more suitable and sustainable native grass species. The process came to fruition after the
economic downturn required an alternative way of thinking about green spaces and how they were utilized. Instead of lush
green expanses on slopes and passive use areas, native grasses have been successfully introduced to 78 acres of Parks
property. In addition to the water savings, maintenance procedures have been amended to accommodate for lower inputs.
Assuming a cool-season native seed mix is selected, maintenance and water costs can be reduced by 40%. Typically, the
return on investment for these projects has been less than one year once established.

Further water footprint reductions, totaling 43 acres, can be attributed to converting high use sports fields to synthetic turf,
the use of landscape modifications and low water use plants in narrow, inefficiently irrigated utility easements, non-potable
water conversions, partnerships with other entities, and the expiration of school maintenance agreements. To date a total
of 121 acres of bluegrass turf has been removed via these efforts with more acres planned for conversion in the future.
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Water Footprint Reduction

Baseball fields at Cottonwood Creek Park converted to artificial turf (2020)
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Panorama Park

[/l New park design, such as Panorama Park, play a key role in the City’s future water footprint reduction. More
emphasis on artificial turf, low water use plants and native grasses, drip irrigation and a limited amount of
Kentucky bluegrass, are all elements that are considered and incorporated into a more sustainable park
design.
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Summary

In times of drought, irrigation for landscapes comes into direct conflict with human consumption, health and sanitation
needs and is often targeted first by water purveyors as a means to conserve water. In Colorado, water conservation
continues to be a critical component to ensure water supply to future generations and an ever-increasing population. Part
of bridging the water supply and demand gap projected to exist by 2050, will include outdoor water conservation at both
the state and local levels. Through its comprehensive Water Conservation Program, the City of Colorado Springs Parks
Departmentisindeed aligned in the effort to conserve water both now and the years to come.




