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Town of Buena Vista Water Resources Master Plan
EXECUTIVE SUMMARY
The Town of Buena Vista has a strong portfolio of Cottonwood Creek water rights, with the
irrigation season water rights having appropriation dates in the mid-1860s. The Town also has the
senior non-irrigation season water right on Cottonwood Creek, the Buena Vista Water Works
right.
The average-day raw water demand for the Town‘s water rights is approximately 0.6 million
gallons per day (MGD). The peak-day raw water demand is approximately 1.5 MGD (2.3 cubic
feet per second, [cfs]), a peaking factor of 2.5.
The Town is currently serving approximately 1,810 single family equivalents (SFEs) with one
SFE providing the amount of water used by a 3-bedroom, 2-bath single family home. The averageday raw (untreated) water requirement to serve one SFE is 350 gallons per day (gpd) while the
estimated peak-day demand is 830 gpd per SFE (1,500,000 gpd/1,810 SFE). Raw water demand
will be the focus of this report because raw water demand is the water right demand created by
the Town’s overall water users along with system losses.
Based on the Town’s current high rate of growth, the Town needs to understand the maximum
number of SFEs that can reliably be served in a dry-year by the Town’s existing water rights. The
peak-day water demand occurs in June or July and the total of the Town’s current water rights
that will be available is estimated to be 3.98 cfs and 3.0 cfs (2.6 MGD and 1.9 MGD) in June and
July, respectively. The maximum number of SFEs that the Town can currently serve with its
existing water rights in a dry-year is 2,526. Given a growth rate scenario of 70 SFEs per year, the
existing water rights portfolio will be at its dry-year capacity in the year 2030.
If the Town adopts and enforces conservation measures and water use restrictions in dry-years,
and achieves a water use savings of 20 percent, the number of SFEs that could be served with the
current supplies would increase to 3,157, extending the dry-year capacity to the year 2038.
The potential for the Town to realize future severe water stress in a dry-year scenario, based on a
continued high growth rate, would appear to make it prudent to prepare a Management Plan that
may involve future development and water use restrictions. This plan should be reviewed on an
annual basis to assess current growth trends to determine if restrictions should be implemented.
The raw water amount diverted under the Town’s water rights less the metered potable water
amount has averaged about 50 million gallons (MG) per year, an average loss of 24 percent. This
“unaccounted water” is also referred to as “non-revenue water.” The Public Works Department
is well aware of the loss rate and continues to investigate and implement solutions to reduce the
non-revenue water. The non-revenue water is due to factors such as the aging pipeline
infrastructure, undetected system leaks, and general non-revenue water use such as through
hydrants or unauthorized water taps. Reductions in the unaccounted water may translate into
increased SFE capacity.
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As will be discussed in the following sections, production capacity limitations of the Infiltration
Gallery and the supporting infrastructure compared to the maximum-day demand indicates that
the infrastructure is currently at its peak capacity and infrastructure capacity is more a constraint
to supporting growth than are water rights.
The Infiltration Gallery (also referred to as gallery) underlying the meadow is recharged using the
2.66 cfs Gorrel water right under its irrigation use and water is currently withdrawn, for the most
part, under the 2.0 cfs Thompson Ditch water right. The summer physical production capacity of
the gallery is approximately 800 gallons per minute (gpm) (1.15 MGD or 1.78 cfs). The Town’s
peak day demand is met by the gallery capacity, limited use of Well No. 2 and Well No. 3, and,
if needed, drawdown of the water storage tanks.
The expansion and deepening of the gallery are being investigated. It is probable that an expansion
of the gallery will trigger a determination that the gallery is groundwater under direct influence
(GWUDI) of surface water, which will trigger a requirement for filtration treatment. Absent an
expansion project, it is likely just a matter of time before the gallery water will require filtration
treatment due to changing water quality regulations or a water quality test result that exceeds
standards.
The existing water treatment plant (WTP), which treated Cottonwood Creek surface water, was
decommissioned in 1999. Studies are underway to plan and design a rehabilitation or an upgrade
of the WTP to treat both the gallery groundwater and Cottonwood Creek surface water with a
treatment capacity of 2.5 MGD, the capacity needed to treat the 3.88 cfs senior water rights. An
expanded and deeper Infiltration Gallery will require pumping to the upgraded WTP. The surface
water diversion structure on Cottonwood Creek will also need to be rehabilitated to meet the
design capacity of the WTP.
The Town’s Arkansas Well No. 3, located in River Park, is currently permitted by the Office of
the State Engineer (SEO) for irrigation use and a new permit will be required for municipal use.
Augmentation can be from the Upper Arkansas Water Conservancy District (UAWCD) global
augmentation plan or, alternatively, the Town could file an augmentation plan with newly
acquired water rights. The capacity of the 8-inch casing diameter well with its existing pump is
120 gpm (0.27 cfs), or an estimated daily production of 0.17 MGD. The Colorado Department of
Public Health and Environment (CDPHE) has approved plans for potable use of Well No. 3. A
larger capacity pump with a discharge of approximately 225 gpm (0.5 cfs) could be installed in
Well No. 3.
Site selection for an Arkansas Well No. 4 is underway with the well to be located in the River
Park north of Well No. 3. A production rate similar to Well No. 3.
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Recommendations:
•

•

•
•

•
•
•

•

•

Water supply infrastructure is the most pressing need. The potable use of Well No. 3 is
needed to provide additional supply while the WTP is being upgraded and the Infiltration
Gallery is being expanded. Augmentation of Well No. 3 can be augmented most
expeditiously through the UAWCD global augmentation plan.
The site selection and construction of Well No. 4 should proceed with the anticipation of
use in the potable system if water quality test results are favorable. Augmentation for Well
No. 4 will also be required in order to increase infrastructure capacity.
Continue to annually purchase Fryingpan-Arkansas (Fry-Ark) Project Water.
Perform WTP upgrade construction for Cottonwood Creek surface water treatment prior
to the construction of the Infiltration Gallery expansion on the north side of Cottonwood
Creek.
Continue the distribution system pipeline replacement program to assist in the reduction
of non-revenue water.
Adopt water conservation measures that include landscape requirements such as soil
amendment specifications to facilitate more efficient irrigation.
Continue to explore opportunities to purchase water rights and/or water storage. Without
water storage opportunities, consideration of water rights on Cottonwood Creek should be
limited to those equal to or senior to December 17, 1872, with irrigated land capable of
dry-up. More junior water rights can be considered for acquisition if there is an
opportunity to create water storage.
The Town should continue to monitor and participate in expansion of Cottonwood Lake
if the U.S. Forest Service (USFS) approves the UAWCD special use permit for expansion
of the storage capacity.
A rate study is recommended to review the current and projected income needs for both
planned capital investments and operation costs considering future inflationary and
growth impacts.
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1.0

BACKGROUND

1.1

Goals and Objectives

This Master Plan is focused on the water resources of the Town of Buena Vista with a primary
goal of identifying the number of SFEs the Town’s current water rights portfolio can legally and
reliably supply and to provide recommendations as to how to manage and enhance the water
resources portfolio to meet the Town’s short- and long-term planning projections and goals. This
Master Plan provides information for infrastructure planning, but it is not intended to be used as
detailed guidance for the water system infrastructure future capacity restrictions or maintenance
requirements.
The scope of work performed for this Master Plan has included the following:
1. Conduct interviews with Town Staff on operations, challenges, and vision.
2. Review historic Master Plans of the Town.
3. Retrieve and present historic hydrological data on precipitation, temperature, and
streamflow.
4. Compile historic demographic information around population and SFE data, consider
recent growth in SFEs, and develop various growth projections in consultation with the
Town’s staff.
5. Summarize water demand over the past decade to characterize water use patterns and
trends and to develop criteria for future water demand.
6. Outline the average-year and dry-year yields of the Town’s current water rights portfolio
and incorporate near-term water rights additions.
7. Determine the maximum number of SFEs that can be served with the current water rights
portfolio and potential timing based on various growth projections.
8. Review existing and proposed infrastructure capacity and constraints.
9. Provide recommendations on how the Town can better meet future water demand with
consideration of infrastructure based on current growth projections.
The Town has experienced a high level of growth during the last four to five years due in part to
second-home owners. The Town’s location at the confluence of Cottonwood Creek and the
Arkansas River brings an influx of tourists and recreational enthusiasts. The Town’s population
can nearly double and create periods of peak water demand, which need to be considered in the
development of water demand criteria.
The Town continues to plan for the future to provide a legal, reliable, safe, and sufficient water
supply to its customers. Population growth, development of water rights by other water users, and
841-068.190
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water administrative changes can impact the availability and use of the current water resources
portfolio. In particular, the UAWCD on Cottonwood Creek, and large utilities like Aurora,
Colorado Springs, and Pueblo Water that have water rights on the Arkansas River, all affect the
Town’s future water development options. Climate change also poses planning challenges, as its
impacts and extremes are uncertain, and will be discussed in this report.
1.2

Hydrology

The physical availability of water is dependent on many factors but primarily is dependent on
precipitation and temperature which in turn affect streamflow and demand for water. Municipal
water providers are focused on providing a reliable, or firm, water supply not in just average
years, but in dry-years. For this reason, it is important to understand both average-year and dryyear climatic and streamflow conditions.
Precipitation

Buena Vista’s average annual precipitation for the period of 1950 through 2020, as measured at
the Airport climate station, is shown on Figure 1. The average annual precipitation for the period
is 10.16 inches, shown by the red line. The lowest annual precipitation was 5.57 inches in 1978,
which was preceded by the dry-year 1977 with 5.75 inches of precipitation. The precipitation in
two recent dry-years was 6.54 inches in 2018 and 6.46 inches in 2020. Over the 70-year period,
the precipitation trend shows a decline of approximately 0.5 inches. The variability in
precipitation demonstrates the need for a robust water resources portfolio that can deliver a
reliable raw water supply in dry-year scenarios.
Figure 1. Buena Vista Annual Precipitation 1950–2020
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Streamflow

There are two stream gage 1 locations on Cottonwood Creek: Cottonwood Creek below the Hot
Springs (referred to herein as the Upper Cottonwood Creek gage) and the Cottonwood Creek near
Buena Vista gage (referred to herein as the Lower Cottonwood Creek gage) as shown on Figure
2.
There are records from the USGS stream gage (Station 07089000) for the Upper Cottonwood
Creek gage beginning in 1911 and discontinued in 1986. This stream gage, with a contributing
drainage area of 65 square miles, is downstream of the confluence of South Cottonwood Creek
and Middle Cottonwood Creek and is upstream of North Cottonwood Creek. There are minor
irrigation diversions upstream of the gage along with Cottonwood Lake on South Cottonwood
Creek and Rainbow Lake on the Middle Fork of Cottonwood Creek. UAWCD installed a gage at
approximately the same location as the USGS gage and streamflow records are available for most
months for 2012 through 2020.
North Cottonwood Creek has a drainage area of 25.9 square miles. There are several water rights
that divert from North Cottonwood Creek including the Gorrel Ditch.
The Lower Cottonwood Creek stream gage is located north of the Buena Vista High School, just
below the Trout Creek Ditch diversion headgate and about 0.3 mile above the confluence with
the Arkansas River. This stream gage is used to administer many Cottonwood Creek water rights,
in particular, the St. Charles Mesa Cottonwood Irrigating 2 water right and the Colorado Water
Conservation Board (CWCB) instream flow water rights.
The CWCB instream flow rights include a 20 cfs right on Cottonwood Creek above the confluence
with the Arkansas River (the Lower Cottonwood Creek gage is in this reach). The Town, along
with joint applicants in a decree, UAWCD and the Southeastern Colorado Water Conservancy
District (Southeastern), can divert water dropping the instream flow down to 10 cfs for a period
of two weeks, and then the instream flow reverts back to 20 cfs for a week before repeating the
cycle.
Other instream flow rights include 10 cfs instream rights on both the Middle and South
Cottonwood Creeks and a 7 cfs right on North Cottonwood Creek.
Instream flow water rights, while junior in nature, can impose limitations on development of
Cottonwood Creek water supplies by the Town when water rights are changed and for exchanges
of water to upstream locations.

Gage, rather than gauge, is the preferred spelling for stream gage stations and is the spelling used by the U.S.
Department of Interior Bureau of Reclamation in the Water Measurement Manual.
1
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Town of Buena Vista Water Resources Master Plan
Figure 3 provides a comparison of average monthly streamflow in cfs for the Upper Cottonwood
Creek gage for two time periods, 1950–1986 (37 years) and 2012–2020 (9 years). It is important
to note that the Town does not have a storage water right or a water storage vessel to capitalize
on periods of high runoff.
Figure 3. Streamflow Comparisons—Upper Cottonwood Creek

The average peak flow month is June, and the more recent gage record (2012–2020) shows a
mean peak month flow of 157 cfs versus the 180 cfs in the earlier period (1950–1986). The
average annual streamflow for the 2012 through 2020 period was approximately 85 percent of the
average annual streamflow for the 1950 through 1986 period.
It is important to note the extreme variability of flows between an average year and a dry-year.
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Figure 4 shows the Lower Cottonwood Creek gage mean monthly flows for the average of years
1971 to 2020 and the specific dry-years of 1977 and 2018. The mean streamflow in June in the
2012 to 2020 period of record is higher in the month of June but is similar to or lower than the
1971 to 2020 mean streamflow in all other months.
Figure 4. Streamflow Comparisons—Lower Cottonwood Creek
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Figure 5 shows the dry-years 1977 and 2018 streamflow at a larger scale. The July 1977 mean
streamflow was 1.5 cfs and declined to 0.7 cfs in September. Administration of the CWCB
instream flow right can preclude exchange of water upstream on Cottonwood Creek.
The low flows can also trigger subordination of a portion of the Town’s water rights to support
Lower Cottonwood Creek gage streamflow of 1.2 to 3.8 cfs, the amount dependent on the water
available upstream for the St. Charles Mesa Cottonwood Irrigating 2 water right.
Figure 5. Dry-Year Streamflow—Lower Cottonwood Creek

Climate Change

The State of Colorado takes a proactive approach to planning for the impacts caused by climate
change. The CWCB has been actively evaluating and providing resources to Coloradans since the
mid-2000s. Through this effort, the state provides a variety of resources to help communities plan
for drought, adapt to climate change, and utilize the latest information when making decisions.
Currently CWCB is working on the Technical Update to the Colorado Water Plan. As part of this
update, each River Basin is considering the impacts of climate change to water resources. These
analyses are built off the Colorado Climate Plan published in 2018. In addition, CWCB completed
the Colorado River Water Availability Study Phase II (Colorado River Study) in 2019 with key
observations summarized as follows:
•

Snowmelt occurs earlier, which results in a shift in peak streamflow from June to May
with increased streamflow in May and decreased streamflow in June and July.
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•

The earlier runoff means less natural streamflow available to meet peak irrigation
demand typically occurring in June, July, and August.

•

The frequency and duration of droughts will increase, that is, droughts will occur more
often and extend for longer periods due to multi-year below-average precipitation.

•

By the year 2050, crop irrigation demand is projected to increase from 18 to 26 percent
above the historical basin demand of years 1950-2013.

•

The model does not address increased demands of the Arkansas or South Platte Basins.

•

The study did not include modeling of a Colorado River Compact curtailment.
However, the study did note that generally there would not be enough natural
streamflow to meet the more junior transbasin diversions. Hence, curtailments from a
Compact Call could impact Fry-Ark Project Water from transmountain water supplies.

Although the full suite of models has not yet been performed for other river basins in the State,
the Colorado River Study does provide projections of natural streamflow changes for each basin.
For the “Arkansas River near Leadville” stream gage station, the mid-range scenario projects a
natural streamflow decrease of 3 percent by 2050 while under the more severe “Hot and Dry”
scenario, the annual natural streamflow could decrease by 12 percent. Regardless, as temperatures
and population increase, it is expected that competition for water in Division 2 will continue to
increase.
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Changes in climate have already been felt in the Town over the last fifty years. Figure 6 shows
the average irrigation season temperature from 1970 to 2020 at the Buena Vista Airport Climate
Station (GHCN–USC0051071), which has a distinct upward trend and an average temperature
increase of about 1.8 degrees Fahrenheit.
Figure 6. Average Irrigation Season (June, July, August)
Temperature at Buena Vista Airport

Wildfire

The potential for more intense droughts creates a higher risk for fires in the watershed which can
lead to impacts to both the source of water supply as well as existing infrastructure. A forest fire
can detrimentally impact drinking water sources for years. Initially, post-fire soils runoff can
cause increased turbidity and nutrient loading, as well as taste and odor issues. Wildfire was listed
as one of the most prevalent and most threatening hazards for the Town of Buena Vista in the
2016 RG Town of Buena Vista Source Water Protection Plan (SWPP). The report provides best
management practices (BMPs) for the Town to prepare for wildfire.
In the event of a wildfire, the Infiltration Gallery may provide a buffer from many of the high
sediment loads often seen in the initial post-fire precipitation events. However, constant
monitoring of the incoming gallery water will need to be performed to continue operation and
assess the existing risk from the fire events. The Town should continue to implement strategies
identified by the SWPP and work with the USFS to continue to evaluate other preventative and
mitigation strategies.
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1.3

Town of Buena Vista Water Supply System

The Town of Buena Vista is in the Arkansas River Water Division 2, Water District No. 11 (Upper
Arkansas) as shown on Figure 7. Upstream and downstream water users and future development
can have an impact on current and future water operations, which will be addressed in this Plan.
Source water diversions are available through groundwater collection, well withdrawals, and
direct diversions off Cottonwood Creek.
The foundation of the Buena Vista water supply is its senior Cottonwood Creek water rights,
which can be diverted through the Infiltration Gallery underlying the Gorrel Meadow or from
direct surface water diversions from Cottonwood Creek. Fry-Ark Project Water has been
purchased and is managed through releases from water stored in Fry-Ark Project facilities through
deliveries by Southeastern to the confluence of Cottonwood Creek and the Arkansas River.
Additionally, the Town recently purchased an Arkansas Basin irrigation water right (Dryfield
Ditch) in 2021 and continues to research other water right opportunities, including the
construction of a second Arkansas well (Well No. 4).
Figure 8 is a “straight line diagram,” which is a simplistic sketch to show the relative location of
water right structures on a portion of Cottonwood Creek and on the North Fork of Cottonwood
Creek. There are additional junior rights and water storage vessels that have little or no impact on
the Town’s water rights and they are not shown on this diagram. Along with the water right
structure name is the appropriation date and the decree amount in cfs. The water rights of the
Town are shown in red.
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Figure 8. Cottonwood Creek Straight Line Diagram
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1.4

Source Water Protection Plan

Source water protection is important in reducing the risk of contaminating the source water
supply. The contamination of a source water supply can lead to additional treatment costs or even
a temporary or long-term prohibition from using the contaminated source water, which could
have a major impact on the Town’s ability to provide potable water to the community.
Contamination can be in the form of biological, chemical, or sediment run-off from fire events.
Source water protection is crucial to the reliability of a water supply. The Town developed a
Source Water Protection Plan (SWPP) in 2016 to minimize the potential financial and water
supply risks related to water contamination. A copy of the SWPP can be found on the Town’s
homepage at https://www.buenavistaco.gov/2194/Master-Plans. The basics of the Town’s SWPP
include:
•

Establishment of best management practices (BMPs) to protect source water.

•

Determination of boundaries for the source water protection area.

•

Prioritization of the water sources and potential contaminant sources to determine the best
source water protection measures on which to focus. Through this process, water sources
were evaluated based on the source water total susceptibility and/or physical vulnerability
scores, while potential contaminant sources were evaluated based on prevalence, potential
threat to contaminate, and proximity to and influence on the source water.

The following focus areas were identified:
•

The SWPP recommended that source water protection measures should focus on the
Cottonwood Creek drainages.

•

The SWPP identified commercial wastewater systems, septic adsorption fields, and USFS
activities as the “most prevalent and threatening” discrete contaminant sources.

•

The SWPP identified stormwater erosion, recreational uses, insect infestations, and
wildfire impacts as the “most prevalent and threatening” dispersed contaminant sources.

•

The SWPP noted that public participation is fundamental to the success of the SWPP and
that the Town, or an established and respected local interest group, should take the lead in
organizing the protection planning efforts.

The greatest impacts to the Town’s available water supply would occur if the Cottonwood Creek
drainages were contaminated. Engaging the local community around SWPP measures typically
brings additional awareness and ownership around general conservation or the need to respond to
extraordinary events (e.g., droughts, regulatory changes, fires, etc.) that can impact the Town’s
water supply. Hence, continued education and engagement are both recommended and expected
to yield positive results.
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2.0
2.1

DEMOGRAPHICS
Population and Water Service Connections History

Table 1 provides the population from the State Demography Office over the past nine years for
Chaffee County and Buena Vista with an average annual growth rate of 1.18 percent for the Town.
Because the State Demography Office population figures for Buena Vista do not capture the
impact of the tourist and second-home growth in the Town, the SFE count is more informative.
The SFE method is a means to define the water or sewer service demand that will be experienced
from a single-family household. Because the Town has a mix of uses including apartments, public
services (e.g., schools and libraries), retail, and office space, etc., a conversion schedule is applied
to determine an equivalent SFE for planning purposes. The applied SFE numbers for the Town
were taken from published Town SFE numbers and reported SFE annual growth numbers
provided by Town staff. Table 1 indicates the historic SFEs by year with 1,810 SFEs in early
2021.
Table 1. Historic Buena Vista Population and SFEs
Year
2010
2011
2012
2013
2014
2015
2016

Buena Vista
New SFEs
Population1
2
SFEs
During Year3
Chaffee County Buena Vista
17,797
2,615
18,031
2,642
18,164
2,661
18,330
2,724
1466
18,462
2,733
1476
10
18,604
2,756
1486
10
19,116
2,796
1527
41

2017 2
2018
2019
2020
% Change
2010—2019
1

19,661
20,063
20,361

2,847
2,876
2,906

1575
1654
1736
1810

1.51%

1.18%

3.06%

48
79
82
74

State Demography Office

2

The Public Works 2017 SFE Count included 1,223 SFEs in Lower Pressure Zone and
351 SFEs in Upper Pressure Zone for a total of 1,574 SFEs (rounded to 1575). SFEs for
other years are calculated based on new SFEs during the year.
3
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Current trends may not be indicative of future trends. Hence, several growth scenarios are
evaluated based on input from Town staff to provide a range of estimated projections for total
SFEs through 2060. Table 2 shows these projected SFEs for 1) a 1.3 percent SFE growth rate as
used in the Town 2015 Comprehensive Plan, 2) a 50 per year SFE growth rate as an approximate
average of the actual SFE growth rate from 2014 through 2020, and 3) a 70 per year SFE growth
rate that would be considered on the high end for an extended period of time but is near the
average for the last several years. For the growth rates analyzed, the year 2060 projected
population could range between 4,900 and 8,300.
Table 2. Projected SFE Growth
Year
2020
2025
2030
2035
2040
2045
2050
2055
2060
2060 Population
Estimates1

1

2.2

Total Projected SFEs
1.3% annual
50 SFEs/year 70 SFEs/year
increase
1,810
1,810
1,810
1,931
2,060
2,160
2,060
2,310
2,510
2,197
2,560
2,860
2,344
2,810
3,210
2,500
3,060
3,560
2,667
3,310
3,910
2,845
3,560
4,260
3,035
3,810
4,610
4,932

6,858

8,298

Based upon 1.8 persons per SFE

Existing Water Service Areas

There are two service areas shown on Figure 9: 1) the Water Rights Case No. 83CW88 boundary
of service for the water rights included in that case, and 2) the infrastructure practicable service
area based on the pressure zone boundaries. Note that the 83CW88 boundaries exclude service to
the Johnson Village area. The infrastructure practical service area is based largely on the water
pressure zone boundaries.
The Town continues to strategically plan to accommodate growth. The factors that most impact
the ability to support the growth within the future service areas include the infrastructure used to
support the Upper and Lower Zones and the water resources portfolio. It should be noted that
potential areas of future growth that extend beyond the Case 83CW88 boundary will require
additional water rights.
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3.0

WATER DEMAND

Water demand for the Town has fluctuated over the years with impacts from seasonal residents,
second-home owners, and the installation of water meters in 1998 that appeared to increase
awareness, resulting in some water use reductions. Historic demand, type of water user, and
unaccounted water have an impact on both the planning for future water use as well as providing
a reasonable estimate of water use per SFE. The following sections provide background on the
historic water use, and projected future use, and focus on the raw water demand of the system
(direct surface or groundwater diversions) versus treated and metered water that is delivered to
the customers of the Town. In so doing, the direct impacts of water demand placed on the water
rights portfolio can be evaluated.
3.1

Historic Water Use

The average daily raw water demand in MGD for years 2000 through 2020 is shown on Figure
10. The average daily water use declined from a high in 2001 despite growth as shown in Table
1 (page 17), and since 2008 has ranged between 0.5 and 0.6 MGD. The annual maximum daily
demand (MDD) has ranged between 1.3 and 1.49 MGD in years 2014 through 2020.
Figure 10. Average Annual Raw Water Diversions 2000–2020

The demands placed on the system are comprised of typical municipal uses including residential,
commercial, industrial, and recreational uses as illustrated on Figure 11. Historic demand has
been reported at 293 gallons per day (gpd)/SFE based on metered water use and 400 gpd/per
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residence for raw water demand from the 2006 Schmueser Gordon Meyer (SGM) report. Table 3
provides the gpd/SFE numbers based on raw water and metered water demand from the years of
2015 through 2020. Calculation projections herein are based upon a raw water demand of 350
gpd/SFE. Current water demand over a typical year will vary based on seasonal population
changes as well as more efficient water use and conservation that may occur through voluntary
or administered methods. The MDD for the months of April through October ranged from 1.07
to 2.31 cfs (0.69 to 1.49 MGD) based on raw water records submitted to the State for years 2013
through 2020. The monthly MDDs are used in the detailed analysis provided in Section 4.3 that
will estimate the maximum SFEs that can be supported with the current water resources portfolio
in average and dry-years.
Table 3. Calculated Water Demand per Single Family Equivalent

1
2
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Year

SFE

2015
2016
2017
2018
2019
2020
Average

1486
1527
1575
1654
1736
1810

Raw Water1
Metered Water2
(gpd/SFE)
349
272
362
283
362
266
349
274
333
235
329
255
347
264

Raw Water Diverted
Metered Water Recorded from Annual Consumption Summary Reports
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Figure 11 shows the Town’s metered water use by category. The figure demonstrates what is
generally found within a municipal community related to a higher level of residential users
followed by restaurants, public buildings, hotels, and retail. A knowledge of the water users can
help with future conservation and water demand studies.
Figure 11. Town Metered Water Use by Category 2018–2020

Unaccounted (non-revenue) Water

Unaccounted water, or non-revenue water, has both financial and planning impacts. The Town
derives no income from non-revenue water, and non-revenue water is a demand on the water
supplies and infrastructure that is not included in metered demand. Identifying contributors to the
high unaccounted water numbers can help the Town reduce the amount of non-revenue water by
1) charging users who should be paying for non-revenue water, such as from hydrants or from
unauthorized taps; 2) identifying and repairing sources of loss such as leaks; and 3) replacing
aging water distribution system piping.
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Table 4 shows the annual raw water diversions and the metered water deliveries in units of acrefeet (AF) and MG with the difference being the unaccounted water loss. The unaccounted water
has been as high as 30 percent (2019), while averaging 24 percent for the years 2015 through
2020. Identifying the contributors to the high unaccounted water numbers can provide additional
revenue as well as potentially identifying water that may be lost or wasted that could be used to
support future growth projections.
Table 4. Unaccounted Water Percentage Loss

Fire Flow Demand and Water Storage

The potable water storage should be sized to supply the maximum-day demand and the fire flow.
The maximum-day demand in the summer is approximately 1.5 MG with an estimated 80 percent
of the demand occurring in the Lower Zone for a 1.2 MG demand. The maximum fire flow
requirement is 3,500 gpm for three hours or 0.63 MG for a total storage requirement of 1.83 MG
for the Lower Zone. The water storage volume available to the Lower Zone totals 2.46 MG (1.76
MG in Lower Zone + 0.63 MG from the Upper Zone) and therefore, the Lower Zone water storage
volume is sufficient.
The Upper Zone storage volume is 1.5 MG. Deducting a fire flow demand of 0.63 MG leaves a
volume of 0.87 MG for the Upper Zone maximum-day demand. In 2017, there were 351 SFEs in
the Upper Zone which would have a maximum-day demand of 830 gpd per SFE or 0.29 MG as
compared to the 0.87 MG available.
Tracking of the SFEs by pressure zone is valuable information for continued review of the water
storage capacity.
Water Conservation and Efficiency Improvements

Water conservation and efficiency improvements can be implemented by technical or behavioral
initiatives. The opportunity to support future growth through water conservation, either through
continuous conservation improvements or during specific dry-year initiatives and restrictions, is
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highlighted in Section 4.3, where a 20 percent reduction in water demand during a dry-year
translates to a similar level of SFE growth support that can provide the Town with a significant
buffer for future growth.
Though commercial uses (retail, public facilities and parks, and hotel/motels) only encompass
about 23 percent of the total water demand (Figure 11, page 22), it is also important to leverage
conservation within both the existing and new construction. These industries can champion the
benefits of conservation to their customers, especially through low-water-use landscaping
practices, and play a major role in participating in local SWPPs.
Technical initiatives would focus on design standards or guidelines relative to current and future
development. Behavioral initiatives are typically driven through educational processes on the
importance of managing indoor and outdoor water use to influence water user decisions and
efforts. A few examples for each of these initiatives include:
•

Review of the Environmental Protection Agency (EPA) WaterSense Program to consider
items that might make sense for the Town to effectively incorporate into any local project
or program.

•

Design standards and/or guidelines for new construction including residential,
commercial, and industrial buildings with a focus on low-water-use fixtures and
appliances as well as outdoor landscaping.

•

Maximum allowable “green” area coverage with grass or plantings that require
supplemental irrigation. As some of the sites can encompass one acre or more within the
Town, it is recommended that this be applied to a set area versus a percentage of a “lot.”

•

Provision of educational materials on low-water-use plants, trees, and ornamentals as well
as native species that are acceptable to the Town.

•

Provision of educational materials on irrigation technologies that can help reduce water,
such as mechanical techniques (e.g., drip irrigation) or soil moisture monitoring.

•

Provision of design and educational materials that provide recommendations on the
replacement of existing or broken appliances or plumbing fixtures with low-flow
alternatives.

•

Recommendations on home winterization techniques that avoid or minimize the practice
of homeowners leaving the taps on at a drip during the winter months to avoid freezing
pipes.

•

Clear communications that provide Best Practices during average years as well as what
Voluntary Restrictions or Required Restrictions might look like during dry-years.
Allowing the community to understand the “what, why, and when” of restrictions can be
imperative to the success of these initiatives.
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•

Enforcement actions that may need to be instituted in times of drought or system
maintenance. Enforcement could be in the form of verbal or written warnings, fines, and
even water shut-off. The Town should determine what would be the most effective
approach for their community based on prior experiences and engagement.

It is recommended that the Town create a more formal program to address future conservation,
as the above are just some high-level examples of areas that may provide direct benefit by
extending the current water supply to meet future growth.
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4.0
4.1

TOWN OF BUENA VISTA PORTFOLIO OF WATER RIGHTS
Town’s Existing Water Rights

The Town’s water rights ownership and key parameters are summarized in Table 5 and consist
of water that is either diverted from a surface stream or pumped from a groundwater source. The
water rights with the adjudication date of June 19, 1890, and the 1860s appropriation dates are
the Town’s senior irrigation season rights and are on Cottonwood Creek. In the non-irrigation
season, the Buena Vista Water Works 1880 water right is the senior water right on Cottonwood
Creek. The senior irrigation season water rights may currently be diverted either through the
Infiltration Gallery underlying the Gorrel Meadow or through the Town Intake to the WTP. The
general locations of the structures associated with these water rights are shown on Figure 12. For
additional reference, see Figure 8, Straight Line Diagram (page 15).
Table 5. Town of Buena Vista Water Rights
WDID

Structure Name

Adjudication Appropriation Priority
Date
Date
Admin No.

Amount

1100935 BUENA VISTA INF GALLERY
1100934 BUENA VISTA TOWN INTAKE
6/19/1890
6/19/1890
6/19/1890

GORREL DITCH
110935 & COTTONWOOD IRRIGATING #15
110934
COTTONWOOD IRRIGATING #43

6/19/1890

5/31/1866

5995.0

2.66 2 cfs

6/19/1890

7/31/1866

6056.0

0.88 3 cfs

6/19/1890

12/31/1872

8401.0

0.12

9/10/1904

6/1/1883

11110.0

10.0 cfs

7/14/1903
7/14/1903
9/10/1904

6/1/1880
6/1/1880
6/1/1880

11110.0
11110.0
11110.0

4.0 cfs
2.0 cfs
0.1 cfs

12/31/1998

2/10/1939

32547.0

0.334 cfs

12/31/1998

2/10/1939

54056.3

0.254

110935 & BV CONTRACT EXCHANGE OF
110934 FRY-ARK WATER

12/31/1996

2/12/1996

53368.0

1103558 MCPHELEMY POND

12/31/2016

3/24/1905

60630.2

1100538 DRYFIELD DITCH

6/19/1890

10/23/1882

11984.0

TOWN DITCH (& Case 89CW0029)
SUPPLY DITCH
1105793 BUENA VISTA WELL NO 1
1105794 BUENA VISTA WELL NO. 2

5448.0
5467.0
5964.0

1

Dry up of 63 acres required before use at infiltration gallery or intake and monthly flow limits apply

2

Dry up of 48 acres required before use at infiltration gallery of intake and monthly limits apply

3

Subject to limitations when St. Charles Mesa Cottonwood Irrigating water right not satisfied (W-4411).
Absolute right for in-pond uses; One refill annually for total 8.32 AF/Yr

4

1.833 1 cfs
2.0 cfs
1.0 cfs

LEESMEAGH DITCH
THOMPSON DITCH
PRIOR RIGHT DITCH

BUENA VISTA WATER WORKS

11/30/1864
12/19/1864
4/30/1866

Associated
Case
Numbers

3

cfs
exchange
10.0 cfs
75 AF

4.16

4

83CW88

cfs

AF

3.1 cfs

98CW38
19CW3074,
98CW38
96CW17

Decreed
Use(s)

Irrigation,
Municipal,
Recreation,
Fire, &
Domestic
Municipal &
Domestic
Irr, Mun.,
Rec, Fire, &
Domestic
Above +
Comm. & Ind.
Municipal
Municipal

16CW3101 & Recreation &
17CW3072
Fishery
CA1127
Irrigation

As indicated in Table 5, footnotes 1 and 2, the Gorrel Ditch and Leesmeagh Ditch water rights
must meet stringent dry-up requirements before they can be utilized for withdrawals from the
Town Infiltration Gallery and Town Intake. Upon successful dry-up, the water rights are limited
to use in May through September and are subject to monthly diversion limits. The Gorrel Ditch
right is currently used under its 2.66 cfs irrigation right to irrigate the Gorrel Meadow, which
enhances the yield of the Infiltration Gallery.
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A basic summary of the Town’s water rights follows:
a) The municipal use Buena Vista Water Works right is the senior right on Cottonwood
Creek in the non-irrigation season and is a primary source of raw water for the Town.
b) The Town acquired and changed the Cottonwood Irrigating water right and the Prior Right
water right to the Town Intake in 1958, in Civil Action 4738. In 1966, the Town acquired
and changed the Thompson Ditch to the Town Intake in Civil Action 5512.
c) The Case No. 83CW88 Decree confirmed the character of domestic and municipal use for
the previously changed locations of the Thompson Ditch, Cottonwood Irrigating, and
Prior Right. The decree outlines conditions for a change of location to the Town Intake
and Infiltration Gallery and a change to municipal use for the Leesmeagh and Gorrel water
rights. The court decree allows a small portion of the Buena Vista Water Works right to
be diverted at the Town Well No. 1. The decree also includes a Water Service area map
as shown on Figure 9 (page 19).
d) Buena Vista’s Cottonwood Creek water rights, with the exception of the Buena Vista
Water Works right, are limited to use in the period from April 1 through October 31.
e) The Town Ditch and the Supply Ditch water rights with 1903 appropriation dates are
junior rights and will be out of priority much of the time and do not add to the Town’s
capability to serve additional SFEs.
f) The Town has purchased Fry-Ark Project Water and currently has approximately 1,000
AF in its account. The Fry-Ark Project includes trans-mountain diversions from the West
Slope and water storage in Bureau of Reclamation Facilities near Leadville and in Pueblo
Reservoir. Releases can be coordinated to allow exchanges of water to Cottonwood Creek
or to provide replacement water for Arkansas well diversions. The Town’s Fry-Ark
Project Water is subject to evaporation losses, which have averaged approximately 100
AF annually in recent years. An issue the Town will likely face is reduction in the FryArk supplies due to drought conditions on the Colorado River. Despite the future
uncertainty of the Fry-Ark yield, the Town should continue to purchase as the water is
available.
g) The Town, in a joint application with Southeastern and UAWCD, obtained the Case No.
96CW17 decree that allows the Town to divert by exchange its Fry-Ark Project Water to
the Town Intake and Infiltration Gallery and to store up to 75 AF of Project Water each
year in Cottonwood Lake (on South Cottonwood Creek) and Rainbow Lake (on Middle
Cottonwood Creek) as shown on Figure 2 (page 7). In Case No. 98CW38, the Town
obtained a decree approving an exchange of Project Water to Well No. 2 located adjacent
to the WTP.
h) In 2018, the Town obtained decrees for McPhelemy Pond, one decree for a junior storage
right (Case No. 2016CW3101) and the second decree for a plan for augmentation (Case
No. 2017CW3022) that allows the pond to be filled and to retain water during much of
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the irrigation season. Replacement of the evaporative losses can be made by a release of
water from the water allocated to the Town in Cottonwood Lake (up to 10 AF) or a release
from McPhelemy Pond itself by removing flash boards to lower the water level. This right
allows for multiple uses including municipal and recreational.
i) In 2021, the Town purchased the Dryfield Ditch water right, which diverts from the
Arkansas River and historically irrigated the property located approximately 10 miles
north of Buena Vista. This right will require a water right change case to utilize the water
for future municipal use or for replacements and/or exchanges.
4.2

Water Right Return Flow Estimates

Certain water supply sources such as Fry-Ark Project Water or future water rights changed in
Water Court to provide municipal use for the Town provide an opportunity to claim credit for
return flows due to the reusable nature of the water diverted into the Town system. Based upon
the recent water use patterns of the Town, Table 6 provides an estimate of return flows using an
example annual diversion amount of 100 AF. For a 100 AF diversion during the irrigation season,
the indoor use return flow from the Buena Vista Sanitation District wastewater treatment plant
(WWTP) is estimated to be 59.3 AF per year (the percent return varies and is subject to change).
The outdoor use return flow is 5.1 AF per year and is referred to as lawn irrigation return flow or
LIRF. The LIRF amount that could be expected would be approximately 5 percent of the annual
diversion amount.
Table 6. Return Flow Estimate for 100 AF Diversion
Use
Indoor
Outdoor
Total

Diversion
AF/Yr
65.9
34.1
100.0

Return Flow
%
AF/Yr
90.00
59.3
15.00
5.1
64.4%
64.4

Depletion
AF/Yr
6.6
29.0
35.6

A LIRF credit is not available from the water rights included in Case 83CW88.
4.3

Maximum Single Family Equivalent Support Levels

It is anticipated that water demand, on a per SFE basis, will remain consistent or decline slightly
over time as new design standards and conservation are instituted and applied throughout the
Town. As such, a raw water demand of 350 gpd/SFE is used to determine how many SFEs the
Town could ultimately support. This analysis focused on water rights being the limiting factor for
the Town during a dry-year scenario. It is assumed that infrastructure limitations will be addressed
through the Town’s capital improvements planning process. The raw water demand should be
periodically reviewed to determine if existing development, conservation, or maintenance is
impacting the gpd/SFE demand.
Three scenarios, based on water rights yield (infrastructure capacity is discussed in Section 5.0),
were considered to determine the maximum supported SFE levels for the Town: the average-year
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water rights yield, the dry-year water rights yield, and the dry-year water rights yield with
conservation practices in place to provide a minimum of a 20 percent reduction in raw water
demand.
Note that the Gorrel and Leesmeagh rights are not available for municipal diversions until
irrigation dry-up requirements are met. To achieve dry-up, installation and monitoring of
piezometers (tubes placed in ground to allow measurement of groundwater depth) will need to
demonstrate that depth to groundwater is at least four feet. Efforts to demonstrate dry-up under
the Leesmeagh Ditch showed only a small portion of the irrigated area drying up. Future changes
in the irrigation patterns and hydrology in the area will likely be required to allow successful dryup for the Leesmeagh Ditch water right. The Gorrel water right is very valuable as a recharge
source for the Infiltration Gallery.
Tables 7, 8, and 9 provide the calculations used to determine the maximum SFEs that can be
supported by the Town’s existing water rights. For each water right the maximum allowable
monthly diversion amount is given, and the total of the rights is compared to the maximum-day
demand per month from the 2013—2020 time period. The “future water” included in the
following tables includes an estimate for the Dryfield Ditch water that was purchased by the Town
in early 2021. The maximum-day demand for the critical months of June and July are 2.31 cfs
and 2.15 cfs (1.49 MGD and 1.45 MGD) respectively.
Table 7. Maximum SFE Based on Average-Year for Max Daily Demand
Average-Year Supply
Thompson
Prior Right
Gorrel Ditch
Cottonwood Irr - 1866
Cottonwood Irr - 1872
BV Water Works
BV Well No. 2
Future Water (Estimate)
Total Avail Water Rights

Nov- Mar

Apr
2.00
1.00

Max Daily Demand (2013-2020)
Max SFE Support by Month based on AverageYear Water Rights Supply vs Max Daily Demand

Sep
2.00
1.00

Oct
2.00
1.00

0.88

0.88

0.88

0.88
0.12

0.88
0.12

0.88

0.88

0.05
3.93

0.15
4.15

0.4
4.4

0.3
4.18

0.1
3.98

3.88

3.88

1.07

1.68

2.31

2.15

1.93

1.76

1.52

6,648

4,471

3,448

3,519

3,733

3,990

4,620

10

10

Maximum Allowable Monthly Diversions, cfs
May
Jun
Jul
Aug
2.00
2.00
2.00
2.00
1.00
1.00
1.00
1.00

In an average year, Table 7 indicates the Town’s water rights can support up to 3,448 SFEs in the
highest demand month with the calculation outlined as follows:
Example Calculation for June (lowest number of the SFE in bottom row):
•

Water rights available: 4.4 cfs

•

Max Daily Demand for June: 2.31 cfs

•

Current SFE Level: 1,810 SFEs

•

Max supported SFEs = 4.4 cfs/2.31 cfs x 1,810 SFEs= 3,448 SFEs
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Table 8 shows the dry-year water rights yield versus MDD. In the dry-year scenario, the total
SFEs supported by the Town’s existing water rights drops to 2,526 SFE with July being the
critical month.
Table 8. Maximum SFE Based on Dry-Year for Max Daily Demand
Dry-Year Supply
Thompson
Prior Right
Gorrel Ditch
Cottonwood Irr - 18661
Cottonwood Irr - 1872
BV Water Works
BV Well No. 2
Future Water
Total Water Rights

Nov - Mar

Apr
2.00
1.00

Maximum Allowable Monthly Diversions, cfs
May
Jun
Jul
Aug
2.00
2.00
2.00
2.00
1.00
1.00
1.00
1.00
0

0

Sep
2.00
1.00

Oct
2.00
1.00

0

0

0.88

0.88

0.88

0.1
3.98

0.75
4.63

0.1
3.98

3

3

3

3

1.07

1.68

2.31

2.15

1.93

1.76

1.52

6,733

4,988

3,119

2,526

2,813

3,085

3,572

10

10

Max Daily Demand (2013-2020)
Max SFE Support by Month based on Dry-Year
Water Rights Supply vs Max Daily Demand

This decrease in total SFEs is mainly due to the Cottonwood Irrigating water right being subject
to subordination per terms in the Case No. 83CW88 Decree, which requires protection of the St.
Charles Mesa water right and low physical water availability, particularly in July through October
as shown in Table 8.
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Table 9 shows the dry-year water rights yield versus the maximum-day demand but applies a 20
percent reduction factor on the water demand for the months of June, July, August, and September
based on potential dry-year conservation and/or restriction measures. A 20 percent reduction in
water demand would equate to approximately a 25 percent improvement in SFE supported levels
based on the month of July.
Table 9. Maximum SFE Based on Dry-year with Conservation for Max Daily
Demand
Dry-Year Supply with
Conservation
Thompson
Prior Right
Gorrel Ditch
Cottonwood Irr - 1866
Cottonwood Irr - 1872
BV Water Works
BV Well No. 2
Future Water (Estimate)
Total Water Rights

Nov - Mar

Maximum Allowable Monthly Diversions, cfs
May
Jun
Jul
Aug
2.00
2.00
2.00
2.00
1.00
1.00
1.00
1.00
0

0

Sep
2.00
1.00

Oct
2.00
1.00

0

0

0.88

0.88

0.88

0.1
3.98

0.75
4.63

0.1
3.98

3.0

3.0

3.0

3.0

1.07

1.68

1.85

1.72

1.54

1.41

1.52

6,733

4,988

3,894

3,157

3,517

3,857

3,572

10

10

Max Daily Demand (2013-2020)
Max SFE Support by Month based on Dry-Year,
with Conservation Water Rights Supply vs Max
Daily Demand
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5.0

TOWN OF BUENA VISTA INFRASTRUCTURE

The Town utilizes an integrated water system (legal water rights and physical infrastructure) for
the collection, treatment, storage, and distribution of raw and potable water. The primary
infrastructure utilized in the production and delivery of the water rights portfolio are indicated on
Figure 12 (page 27) and include:
5.1

Infiltration Gallery

The high-producing Infiltration Gallery groundwater source underlies the Gorrel Meadow north
of Cottonwood Creek and the WTP. The Infiltration Gallery yield is enhanced through use of the
Gorrel irrigation right to recharge the aquifer underlying the meadow. Groundwater that is
classified as being “under the direct influence” of surface water requires filtration treatment. The
Infiltration Gallery water quality to date has been such that it is not considered to be groundwater
under direct influence (GWUDI) of surface water and therefore filtration treatment has not been
required. The groundwater is collected and piped to the south side of Cottonwood Creek where
sodium hydroxide (caustic soda, 50-percent solution) is fed for corrosion control and the water is
disinfected prior to distribution. The disinfected water from the Infiltration Gallery flows by
gravity in an 18-inch-diameter pipeline to the Lower Zone water storage tanks, which are
described in more detail below.
The Infiltration Gallery has been a cost efficient water source due to its gravity flow and the fact
that filtration treatment has not been necessary. However, as the Town’s water demand increases,
and as water quality regulations become more stringent, it is likely that filtration treatment will
be required for the Infiltration Gallery source. Even if filtration treatment is required, the
Infiltration Gallery source remains valuable in that the flow through the gallery gravels and sands
does not have the high turbidity that surface water flows can have.
5.2

Surface Water Diversion and Water Treatment Plant

A surface water diversion structure is located on Cottonwood Creek just above the WTP and
conveys surface water to the sedimentation pond south of Cottonwood Creek prior to treatment
at the WTP. The WTP was constructed in 1974 and was decommissioned in 1999. The nominal
capacity of the WTP is 1.5 MGD. The general process flow for the WTP includes a 1-MG presedimentation pond, chemical pretreatment, flocculation, filtration through two multi-media
gravity flow filters that can be operated in parallel, a backwashing system, a 33,000-gallon
clearwell, and a post-chlorination system that utilizes gas chlorine. A pilot study is currently
underway to investigate water treatment alternatives to upgrade or replace the WTP.
5.3

Rodeo Grounds Well No. 1

Well No. 1 (Permit 77257-F) is a small capacity well located at the Rodeo Grounds with a reported
yield of 15 gpm and an annual use of 0.2 AF (65,170 gallons). The well is also decreed as an
alternate point of diversion of the Buena Vista Water Works right for 0.1 cfs (45 gpm). The well
can be used only when the Water Works decree is in priority, typically the non-irrigation season.
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The reported well depth is 57 feet with perforations at a depth of 37 to 57 feet. To provide a supply
throughout the summer, augmentation will be required. It is not anticipated that Well No. 1 will
provide service outside of the Rodeo Grounds.
5.4

Cottonwood Creek Well No 2

Well No. 2, with two Permit Numbers 78212-F (Commercial and Municipal Use) and 2221-F-R
(Municipal Use), was constructed in 1999 and is located east and adjacent to the WTP and 100
feet south of Cottonwood Creek. The well depth is 100 feet, and it has a permitted pumping rate
of 150 gpm (0.334 cfs). Well No. 2 has a junior water right that is rarely in priority but is used
occasionally to supplement the Infiltration Gallery during times of high demand. Subsequently,
when out of priority, Well No. 2 can divert through the exchange of Fry-Ark Project Water,
generally in the months of November through March when streamflow at the Lower Cottonwood
Creek gage is 20 cfs or greater, but the delayed depletions to Cottonwood Creek from the well
pumping require replacement water. The Town has an agreement with UAWCD whereby the
Town may exchange and store up to 10 AF in Cottonwood Lake in an average year and 2 AF in
a dry-year. The general lack of significant augmentation water available on Cottonwood Creek
limits any significant or extended use of Well No. 2, especially during dry periods.
5.5

Arkansas Well No. 3

Well No. 3 (Permit 78531-F for irrigation use) was drilled in 2015 in River Park for irrigation of
5.5 acres of playing fields and community center landscaping with an annual volume of
approximately 12.3 AF. The well is tributary to the Arkansas River and the irrigation is
augmented by the UAWCD global augmentation plan. The well depth is 88 feet with a screen
interval between depths of 53 and 78 feet with a 10-foot tail pipe located below the screen. The
stainless-steel well screen is 8 inches in diameter and the well casing has a 10-3/4-inch outside
diameter. During drilling, water was encountered at a depth of 38 feet. The well is permitted for
a rate of 150 gpm. The Colorado Department of Public Health and Environment (CDPHE) has
approved this well as a potable water source with disinfection. A new well permit for municipal
use will be required. The municipal use could also be augmented using the UAWCD global
augmentation plan or, alternatively, a new water right along with an augmentation plan could be
filed by the Town.
While the pump installed in Well No. 3 was the pump used for the aquifer test, data collected
during the test indicate that the well is capable of pumping at a higher rate with a larger capacity
pump, likely in the range of 225 to 300 gpm. A new permit from the SEO will be required for a
higher pumping rate and for municipal use.
Table 10 provides a conceptual estimate of the depletion for a well withdrawal of 100 AF based
upon the water use pattern of the Town. For a diversion of 100 AF from the well, the estimated
return flow from the WWTP is 59.3 AF and the lawn irrigation return flow (LIRF) is 5.1 AF. The
augmentation requirement to replace the depletion is estimated at approximately 35.6 AF.
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Table 10. Depletion Estimate for 100 AF Diversion
Diversion
AF/Yr
65.9
34.1
100.0

Use
Indoor
Outdoor
Total

Return Flow
%
AF/Yr
90.00
59.3
15.00
5.1
64.4%
64.4

Depletion
AF/Yr
6.6
29.0
35.6

With the Town’s Buena Vista Water Works in priority from November through March, the use
of an Arkansas Well is likely most cost effective in the April through October period. Table 11
outlines the conceptual monthly water use of 100 AF with an estimated augmentation requirement
of approximately 45 AF. The peak diversion is 20.9 AF in June, which would require a well
pumping rate of 156 gpm on a 24/7 basis. With the well pumping 16 hours per day in June, a 225
gpm pumping rate would be required for every 100 AF of supply and 45 AF of augmentation
water would be required.
Table 11. Irrigation Season Depletion Estimate for 100 AF Depletion

Month

Water Diversion
Indoor

Apr
May
Jun
Jul
Aug
Sep
Oct
Total

7.6
7.8
7.6
7.8
7.8
7.6
7.8
53.9

Outdoor
1.2
4.1
13.3
11.0
7.3
6.9
2.2
46.1

Total
8.8
11.9
20.9
18.8
15.2
14.5
10.0
100.0

All values in AF
Return Flow
Depletion
90%
15%
Total
Outdoor Total Indoor Outdoor
Indoor
(LIRF)
6.8
0.2
7.0
0.8
1.0
1.8
7.0
0.6
7.6
0.8
3.5
4.3
6.8
2.0
8.8
0.8
11.3
12.1
7.0
1.6
8.7
0.8
9.3
10.1
7.0
1.1
8.1
0.8
6.2
7.0
6.8
1.0
7.8
0.8
5.9
6.6
7.0
0.3
7.4
0.8
1.9
2.7
48.5
6.9
55.4
5.4
39.2
44.6

Well No. 3 with a larger pump installed could supply 225 gpm. For municipal use from April
through October, for every 100 AF of water pumped in the above pattern, an estimated 45 AF of
augmentation will be required. A larger pump with a pumping rate of 225 gpm could be installed.
5.6

Fryingpan-Arkansas Project Water

Fry-Ark Project Water is not a Town water right but is water obtained by contract. The Fry-Ark
Project Water includes some Arkansas River water rights (native basin water), and water from a
transmountain diversion from the Frying Pan River and tributaries to the Arkansas River. The
federal project is managed by Southeastern Colorado Water Conservancy District. Twin Lakes,
Turquoise Lake, and Pueblo Reservoir (Figure 7, page 14) are the main storage vessels for the
management of the Fry-Ark Project Water.
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The Town purchases Fry-Ark Project Water typically on an annual basis, generally keeping their
total allocated water at around 1,000 AF. The Town’s water account is reduced to offset
evaporative losses and releases from the account are made to replace out of priority depletions.
Table 12 shows the Town’s account balances for the past three years. On average, the Town
released 38 AF of water to offset depletions and the evaporative loss was 99 AF.
Table 12. Town of Buena Vista Fry-Ark Project Water Use
Year

Beginning of
Year
2018
1397.59
2019
1266.65
2020
1133.58
Average 2018-2017
982.79
2021 thru June 16

All Values in AF
Release Evaporation
(29.68)
(46.23)
(39.91)
(38.61)
(20.71)

(101.26)
(86.84)
(110.88)
(99.66)
(27.29)

Purchase

70.0

Balance

1004.79

The U.S. Bureau of Reclamation website cites an average annual diversion of 69,200 AF from
the Fryingpan River and its tributaries and with Arkansas River Basin supplies, the average annual
water supply for the Fry-Ark Project is 80,400 AF. Based on these figures, the transmountain
water supplies are 86 percent of the Project Water yield. Increased Colorado River demand can
and will likely reduce the future availability of Fry-Ark Project Water throughout the Arkansas
River Basin.
Project Water can be exchanged to the Town Infiltration Gallery, Town Intake, or Well No. 2,
and with the agreement in place with UAWCD, Project Water can be exchanged to Cottonwood
Lake or Rainbow Lake. Opportunities to perform such exchanges are limited if the instream flow
water rights are not satisfied.
5.7

Water Transmission, Storage, and Distribution System

Treated potable water from the Infiltration Gallery flows by gravity via the 18-inch-diameter
transmission pipeline constructed in the mid-1970s to the Lower Pressure Zone tanks. The two
Lower Zone tanks have a total volume of 1.76 MG (1.5 MG and 0.26 MG). Water from the Lower
Zone is pumped from the Westmoor Pump Station to the Upper Pressure Zone tanks via the 12inch and 16-inch transmission pipelines constructed in the late 1990s. The Upper Pressure Zone
has two 0.75 MG water storage tanks for a total storage volume of 1.5 MG. The distribution
system, pressure zones, and associated infrastructure are shown on Figure 12 (page 27). The
distribution pipelines are typically looped with a minimum size of 6-inch diameter. The Public
Works Department is continually maintaining and upgrading the system as part of their annual
maintenance and capital improvement program.
5.8

Westmoor Pump Station

The Westmoor pump station draws water from the Lower Pressure Zone and booster pumps
deliver water into the Upper Pressure Zone and tanks.
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5.9

Ivy League Pump Station

This pump station is located adjacent to the 0.26-MG storage tank and is currently offline as the
Ivy League subdivision is gravity fed by the Upper Pressure Zone tanks. The Ivy League Pump
Station is maintained for potential future use to provide flexibility and fill the storage tanks. It is
important to note that the Ivy League subdivision potable water supply is served by the Town,
but the subdivision is not within the Town municipal boundaries.
5.10 Buena Vista Sanitation District Wastewater Treatment Plant
The Buena Vista Sanitation District, a public entity created in 1953, owns and operates the
WWTP. The boundaries of the Sanitation District include the Town as well as unincorporated
areas within the region. The Buena Vista water rights accounting requires tracking the Town’s
wintertime wastewater return flows to the Arkansas River.
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6.0
6.1

CURRENT AND FUTURE SUPPORTED SFE LEVELS
Current SFE Support and Timeline

The total number of SFEs the Town’s existing water rights can serve under three scenarios were
presented in Section 4.3 and are as follows:
Average Year
3,448 SFEs
Dry-year with Conservation 3,157 SFEs
Dry-year
2,526 SFEs
Table 13 combines the number of SFEs that can be supplied by the Town’s water rights under the
three scenarios along with the three growth rates analyzed to determine the year when the water
rights limit is reached up to year 2060, the end of the growth projections, Table 13 is also color
coded with a range from green (supply sufficient beyond year 2050) to the most critical, red year
2030 with a growth rate of 70 SFEs per year.
Table 13. Critical Years vs. Growth Scenarios for SFE Support
Scenario
Average Year
Dry Year + Conservation
Dry Year

SFE Growth Rate
50/year
70/year
1.30%
2060+
2052
2043
2060+
2047
2038
2046
2034
2030

Figure 13 shows the three growth rates and the three climate scenarios versus years. The figure
reinforces the importance of analyzing current and future growth rates and projections based on
the best available information. As demonstrated, the growth rates have a significant and material
impact on when the Town would realize water stress during a dry-year.
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Figure 13. SFE Projections for Various Growth Rates

6.2

Operational Flexibility and System Capabilities

The following alternatives may provide operational flexibility and physical water during future
dry-years or periods of high water demand. It is intended that these alternatives provide a general
road map for the Town to maintain a reliable and sustainable water supply that supports
population growth, provides operational flexibility, and considers the potential impacts of climate
change. Each recommendation will have different design requirements, costs, and system impacts
that should be evaluated by the Town to determine the best alternatives moving forward.
Acquisition of Additional Water Rights

The search, investigation, and review of available water rights should be ongoing for the Town
for growth anticipated above water rights capacities. The seniority, location, and ability to apply
the water rights to beneficial use during key months in the irrigation season will be critical in
determining the value and benefit of the water right to the Town. The Town should continue
performing due diligence on potential water right acquisitions. To provide mid- to late summer
water in a dry-year, Cottonwood Creek water rights dating 1872 or earlier are needed and these
rights are few in number. Estimation of delayed irrigation return flows and planning for their
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replacement are factors in the assessment of a water right for purchase. Utilization of water rights
junior to 1872 in conjunction with storage can be considered.
Arkansas Well No. 4

A new Arkansas Well No. 4 can provide additional flexibility for total system operation as a
redundant supply that can be augmented through Fry-Ark Project Water or future water right
purchases. As noted within this Plan and through discussions with the Town, it is important to
consider the site’s physical characteristics and location when accommodating the pumping and
treatment systems. Activities are presently ongoing to investigate a location within River Park for
Well No. 4, which will be tributary to the Arkansas River.
As described in Section 5.5 for Arkansas Well No. 3, for municipal use from April through
October, for every 100 AF of water pumped, an estimated 45 AF of augmentation will be required.
Based upon the aquifer characteristics derived from Well No. 3 testing, the Well No. 4 estimated
yield for an 8-inch-diameter well with a 6-inch pump is 225 to 300 gpm (0.5 to 0.67 cfs).
Fry-Ark Project Water Yield

While the yield of Fry-Ark Project Water will likely experience yield reductions due to
curtailment of transmountain diversions in drought periods, the Town should continue its practice
of annually purchasing Fry-Ark Project Water.
Surface Water and Groundwater Storage

Raw water storage may be increased through participating with UAWCD in the expansion of
Cottonwood Lake or Rainbow Lake, the purchasing or construction of new storage facilities, or
utilizing aquifer storage and recovery to supplement and diversify the current water rights
portfolio. Each storage option should be investigated based on capital and operating costs, as well
as the flexibility to apply the additional water to beneficial use. At this time, the Town does not
have existing water storage rights and relies on the purchase of Fry-Ark Project Water and, for
the Arkansas well, trading with the UAWCD. The ability to store additional procured water is
limited due to lack of available storage.
Additional water storage would allow the Town to use the water stored as a source of
augmentation. Storage on Cottonwood Creek would be helpful in augmenting Well No. 2 delayed
depletions and potentially allow increased use of Well No. 2.
6.2.4.1

Cottonwood Lake

Cottonwood Lake may offer some additional storage capacity through site improvements that
would take place through an USFS Special Use Permit (SUP) and agreement with the UAWCD
for use of storage. The location of Cottonwood Lake on South Cottonwood Creek (Figure 2, page
7) shows the potential operational benefits to the Town. Previous investigations by UAWCD
preliminarily indicate the possibility of 125 AF of storage from improvements which would be
shared with UAWCD. Releases of water stored in Cottonwood Lake can replace delayed
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depletions of the Cottonwood Creek Well No. 2. The opportunity to exchange water to
Cottonwood Lake is generally in the winter months, however, in a drought period, there are
winters with little to no exchange potential.
6.2.4.2

Rainbow Lake

Rainbow Lake may also offer limited storage capacity through site improvements that would take
place through agreements with the UAWCD and Rainbow Lake Resort. The Rainbow Lake
Resort would require thoughtful water management to meet the expectations of the resort (e.g.,
maintain water levels, minimize drawdown, etc.). The location of Rainbow Lake on Middle
Cottonwood Creek (Figure 2, page 7) provides potential operational benefits to the Town.
6.2.4.3

General Surface Water Storage

Securing surface water storage rights would be beneficial to the Town and provide flexibility in
operations and additional water to meet dry-year demand. However, the construction of additional
surface water structures may be expensive and difficult based on local geomorphology and
identifying a viable site for construction. Appropriate due diligence should occur for both existing
or new sites that are identified to confirm the potential yield and reliability of a new water storage
facility.
6.2.4.4

Aquifer Storage and Recovery

Underground water storage, or aquifer storage and recovery (ASR) is attractive in that water
evaporation loss is minimized and the construction costs are less than for a typical surface water
storage vessel. An aquifer storage facility allows the groundwater withdrawal similar to
withdrawal of water from a surface storage reservoir. The feasibility of a large-scale aquifer
storage project depends on site specifics such as the aquifer characteristics, distance, gradient,
and travel time through the aquifer to the stream.
The Gorrel Meadow is not viewed as an ASR because there is very little storage and the
groundwater that is not diverted by the Infiltration Gallery flows downgradient fairly rapidly.
6.2.4.5

Recharge Basins

When irrigation water rights are changed to a new use or new location, typically there are delayed
irrigation return flows to the stream that must be replaced to prevent injury to other water rights.
A recharge basin located on the site of the historic irrigation can be a means to replicate the
historic return flows.
6.2.4.6

Alternate Transfer Mechanisms

Alternate Transfer Mechanisms (ATMs) between municipal and agricultural entities can take a
few forms. Two of the most common include:
•

Rotational or lease-fallowing. In this scenario, the farmer would fallow (not irrigate) a
portion of their historically irrigated property and move the location of the fallowing
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around their property. The water “credit” derived from the fallowing of an approved
project can then be used elsewhere by another party.
•

Interruptible water supply agreements (IWSAs). IWSAs are temporary agreements
between water right owners to allow a third party to temporarily use the water for up to
three years within a 10-year period. The State Engineer’s Office approves and manages
these agreements.

The challenges associated with ATMs can be securing approvals from the governing body (e.g.,
the SEO) as well as meeting Colorado Water Law requirements to avoid injury to other senior
parties. In addition, ATMs may be a short-term or temporary source of water that may not be
available during dry-years and/or in the future. ATMs may be most useful as back up supplies or
to be used as a supplemental supply when needed. New SFE capacity should not be predicated
on ATMs.
6.3

Capacity, Upgrade, and Maintenance of Existing Infrastructure Systems

The Town’s integrated water system includes both water rights and the infrastructure needed to
collect, treat, and distribute water to the Town’s customers. The overall limitations for future
growth can be from either water rights or infrastructure. Water rights constraints are discussed in
Section 4.0 and the existing infrastructure is discussed in Section 5.0. Table 14 provides a
summary of the existing water system capacity constraints, with the infrastructure system being
the most pressing need that the Public Works Department is in the process of addressing. The
peak day demand, at times, has been met by drawing down the water level in the water storage
tanks, which is okay for one or two days, but should not generally be relied upon.
Table 14. Existing Water System Constraints
Unit

Maximum
Day Demand
(MDD)

gpm
MGD
cfs
SFE

1,035
1.49
2.30
1,810

Infrastructure Capacity 1
Infiltration
Well
Storage
Gallery
No. 3
Drawdown
800
118
117
1.15
0.17
0.17
0.77
0.26
1.26
1,397
207
207

1

With an infiltration gallery production rate of 800 gpm and Well No. 3
pump rate of 118 gpm, to meet the MDD, a water tank drawdown of
0.17 mg (170,000 gallons) would be required. The infiltration gallery
actual yield will vary with amount of recharge applied to Meadow,
precipitation and streamflow.

841-068.190
October 2021

Wright Water Engineers, Inc.

Page 42

Town of Buena Vista Water Resources Master Plan
Current Infrastructure Investigation Projects
6.3.1.1

Gorrel Meadow Infiltration Gallery Expansion

The Town is in the process of reviewing the potential to expand the capacity of the Infiltration
Gallery as well as performing a pilot study to determine the most effective filtration treatment
method to provide treatment of the Infiltration Gallery water. Filtration treatment will likely be
required upon expansion and even without expansion, filtration treatment will likely be required
in the future due to changing water regulations or detection of a water quality parameter exceeding
standards.
The proposed expansion project goal is to increase the summer capacity of the gallery from 1.15
MGD to an estimated 2.5 MGD. The expansion being investigated involves deepening of the
gallery and pumping the groundwater to the filtration treatment. Though the physical capacity of
the gallery may increase, the current water rights portfolio will limit the dry-year capacity to 1.94
MGD based on the current supply.
6.3.1.2

Water Treatment Plant Upgrade

Along with treatment of Infiltration Gallery water, a pilot study is currently underway to
determine the necessary upgrades to or replacement of, the WTP for treatment of surface water
diversions from Cottonwood Creek. The WTP was decommissioned in 1999 and will require
upgrades for future use. The desired capacity for the upgrade or the replacement of the WTP is
2.5 MGD to treat both the gallery and/or surface water diversions.
6.3.1.3

Cottonwood Creek Surface Water Diversion Rehabilitation

In order to support the capacity of a redesigned WTP with surface water diversions, the intake
structure of the surface water diversion headgate will require rehabilitation. The capacity of this
rehabilitation will be 2.5 MGD.

841-068.190
October 2021

Wright Water Engineers, Inc.

Page 43

Town of Buena Vista Water Resources Master Plan
7.0

CONCLUSIONS

WWE reviewed historic Master Plan reports, interviewed Town staff, investigated historic and
current water demand and growth projections, and performed an in-depth review of the water
rights yield during average- and dry-year scenarios. The overall conclusions from these activities
are as follows:
•

From a water rights perspective, the Town is currently positioned to meet the near-term
water demand of its customers over the next 10-year horizon, but there is an immediate
need to expand the infrastructure to meet current and future demand.

•

The Town’s water rights portfolio can currently support a level of 2,526; 3,157; and 3,448
SFEs under dry-year, dry-year + conservation, and average-year conditions, respectively.
For reference, the 2020 SFE level is 1,810.

•

Depending on the water availability, water demand, and growth rate projections, the Town
could reach its water right capacity as early as 2030 during a dry-year. By contrast, at an
annual population growth rate of 1.3 percent, the existing water rights are sufficient for
40+ years. While it is difficult to predict future growth rates as well as the effectiveness
of local water conservation measures, it is apparent that the Town could experience water
stress in the relatively short-term horizon.

•

Fluctuations in population growth can have a dramatic impact on water resource planning,
pointing to the importance of tracking actual growth rates and water demand for
comparison to the estimates within this report and updating the master planning on a
periodic basis.

•

Unaccounted, or non-revenue, water accounts for a 22 to 30 percent loss when comparing
raw water demand versus metered water provided to the Town’s customers. This loss has
an impact on revenue to the Town but can also present an opportunity for water planning
as it relates to water demand. The opportunity would come in the form of finding water
losses (leaks, etc.) in the system that could be resolved and provide additional future water
supply.

•

Dry-year yields are based on historic numbers. Analyses of Buena Vista local climate data
show an increase in average summer temperature and a decrease in annual precipitation.
Future conditions could be more extreme with the potential for wildfires or other
conditions having an impact on water supply.

•

Water rights that can provide dry-year yield to the Town are quite limited and there is
strong competition for purchase of such water rights.
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8.0

RECOMMENDATIONS

The Town has assembled a water rights portfolio that has served them well. The Town staff,
Water Board, and Trustees understand the challenges that dry-year conditions pose in terms of
water rights and infrastructure and are prudent in undertaking planning for growth and for
changing conditions. Based upon analyses presented herein, the following recommendations are
offered:
1. Infrastructure capacity is the most pressing need. Modify or upgrade the Infiltration
Gallery and WTP immediately to meet current and future water supply demand.
Proceed with connection of Arkansas Well No. 3 to the potable system, assuming the
water quality monitoring underway continues to prove successful. Proceed with
construction of Arkansas Well No. 4 with the understanding that Fry-Ark Project
Water does likely face a reduction in the amount of transmountain diversions. The
Arkansas wells are important as redundant water sources.
2. To add to the Town’s water rights capacity to serve additional SFEs, the primary
options include: 1) reduce the amount of unaccounted water, 2) institute a water
conservation plan, and 3) purchase additional water rights and water storage.
3. Continue search to identify potential water rights within the Cottonwood Creek and
Arkansas River basins for acquisition. Water rights with dry-year yield in the months
of July and August (1872 or earlier priority) are most desirable for the Town, but such
water rights are rarely available. For this reason, expanding the Town’s water rights
portfolio will likely require a combination of average year water rights and water
storage. Under a high growth rate, it is possible the Town could face dry-year
limitations within the next 10 years. The time required to change a water right for the
Town’s use should be considered in any planning scenario.
4. Continue annual purchases of Fry-Ark Project Water.
5. Participate with UAWCD in the expansion of Cottonwood Lake if the U.S. Forest
Service approves the SUP for the expansion.
6. Update and track SFE growth and water demand annually along with a formal Town
review to determine if the trends are more or less aggressive than the three scenarios
outlined in this Plan. In addition, the potential for the Town to experience severe water
stress within the next 10-year horizon would suggest that a Management Plan may be
a beneficial document to determine if and when development or water restrictions may
be necessary. These are reviews and conversations that should occur prior to making
large development commitments or investigating the ability to supplement the Town’s
water supply which can take years to develop and perfect.
7. Unaccounted water is a challenge and identifying the source or reasons for the water
loss will require an in-depth investigation with a potential payoff in additional revenue
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and the ability to serve additional SFEs in terms of water and infrastructure capacity.
Continuation of the replacement of aging distribution system piping will aid in
reducing water system losses.
8. Investigate implementation of a robust conservation program for new and, possibly,
existing development. A dry-year event challenge may require more aggressive
restrictions. Striving for a 20 percent reduction in water demand should be a goal
during the summer months (irrigation season) during a severe dry-year event.
9. Conduct a water rate study. Rate studies provide a forecast for rate stability and
fairness to the water users by reviewing the current rate structure, planned capital
investments, and historic financials while considering future inflationary and growth
impacts. The benefits of a water rate study would be for the Town to benchmark
against the rates of other similar towns and cities as well as determine the impact (and
opportunity) of unaccounted/non-revenue water.
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Appendix A — Summary of Previous Water Master Plans

Parameter
Population
Projected Annual Growth
Rate
SFEs (EQR)
Persons per SFE
Average Daily Demand,
MGD (cfs)
Max Day Demand (MDD),
MGD (cfs)
Peaking Factor Max
Day/Average Day
Water Use per SFE (or
per Tap) gpd
Water Rights

2,670 - Yr 2014

Schmueser Gordon Meyer,
Inc. (SGM) Water
Resources Plan, August
2006
2,860 - Yr 2005

1.2%

3.5%

RG and Associates, LLC (RG)
Water Resources Master
Plan, October 2014

1,658 Existing
2,023 Remaining
3,681 Total
1.65

1,425 Existing
1,810 Future Need
3,235 Total
2.1

0.47 (0.72)

0.53 (0.82)

0.94 (1.45)

1.4 (2.17)

2.6

2.62

400 (Includes a 20%
allowance for difference in
diversion and metered use)
Ok for 20-year planning
Recommend Town actively
period, if growth rate
pursue additional water
increases construct Arkansas rights on Cottonwood Creek
or on the Arkansas. Gives
wells
Trigger Points when Max
Day Demand = 80% of
Water Right cfs
293
(based upon Billing Records)
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