














 
 
MEMORANDUM 
 
To: Huerfano County 

C/o Chris Cummins, Esq 
 
From: Dave Mehan and Eric Bikis 
 Bikis Water Consultants, LLC 
 
Date: September 30, 2009 
 
Re: Water Availability Assessment for Huerfano River and Cucharas Creek Instream Flow 

Filings  
 
Bikis Water Consultants, LLC (BWC) completed an assessment of water availability for the instream 
flow (ISF) filings proposed for the upper reaches of the Huerfano River and Cucharas Creek by the 
Colorado Water Conservation Board (CWCB) and Colorado Division of Wildlife (CDOW).  The 
bases of the proposed filings, including water availability assessments, are provided in the 
“Executive Summaries and Staff Analyses and Recommendations” available on the CWCB website.  
The locations of the proposed filings and relevant hydrologic information are shown on Figures 1 
and 2. 

ANALYSIS BY CWCB 

A water availability assessment was completed by the CWCB for the Upper and Lower Huerfano 
River segments, and the mainstem of Cucharas Creek (referred to as the Cucharas River 
downstream).  A similar assessment was completed for each segment which entailed calculation of 
the geometric mean of daily discharges using gaged streamflow pro-rated based on watershed 
area, and adjusted (reduced) for historic water rights diversions. Ninety-five percent confidence 
limits were placed on the geometric mean flows.  The stream gage on the Huerfano River at 
Manzanares (U.S. Geological Survey (USGS) No. 07111000) was used for the Huerfano River 
segments; the stream gage at Boyd Ranch (USGS No. 07114000) was used for Cucharas Creek 
(Figures 1 and 2).  Both of these gages have reasonable periods of record and are located relatively 
close to the downstream ends of the ISF segments.   

It is not clear whether the pro-rated flows actually had historic diversions subtracted.  Graphs were 
prepared which show the geometric mean daily discharge and ninety-five percent confidence limits 
with the proposed ISF flow amounts.  These graphs (copies in Attachment 1) indicate that the 
geometric mean daily flow is well above the proposed ISF amounts for the upper Huerfano River 
segments, and close to the flows for the Cucharas Creek segment. 

No specific water availability assessments are posted on the CWCB website for the four tributaries 
of the Cucharas River.   
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ANALYSIS BY BWC 

BWC is concerned with the use of geometric mean daily flows to determine water availability.  As 
described in the USGS’s Techniques of Water-Resources Investigations Series by D. R. Helsel and 
R. M. Hirsch, which is cited as the basis for use of this method in the CWCB documents, the 
geometric mean is less affected by extreme values or outliers and is a more stable measure of the 
central tendency of a data set.  It is also typically less than the arithmetic mean.  However, we 
question the validity of the use of geometric means to assess water availability for the purpose of 
setting an ISF.  Geometric means may be more appropriate for data that is extremely variable, i.e., 
data which has a range of several orders of magnitude, or numbers that are multiplied together 
(e.g., determining the average rate of return on an investment). 

Use of the geometric mean reduces the variability in the flow data, but this variability is essential for 
a realistic assessment of water availability.  Water supply planning is typically based on more 
extreme drought events.  The frequency of droughts determines the economic viability of the 
enterprise for which the water is being used (e.g., irrigation for crop production, municipal water 
supply, industrial water uses, etc.).   

Daily flows for the Huerfano River at Manzanares (period of record 1923-present), and Cucharas 
River at Boyd Ranch (period of record 1943-present) were pro-rated based on watershed area by 
BWC.  Watershed areas for the gages and ISF segments are shown on Figures 1 and 2 and are as 
follows: 

Manzanares Gage: 75.52 mi2

Upper Huerfano ISF Segment: 13.52 mi2 

Lower Huerfano ISF Segment: 38.72 mi2

Cucharas at Boyd Ranch Gage: 53.14 mi2

Cucharas ISF Segment: 9.47 mi2

 
The areas used by the CWCB in their analysis varied slightly but not enough to significantly affect 
the results.  Based on the areas shown above, mean daily flows at the gages were adjusted by the 
following ratios for the proposed ISF segments: 

Upper Huerfano River: 0.18 
Lower Huerfano River:  0.51 
Cucharas River: 0.18 
 

Adjusted flows were not reduced by any water rights diversions.  Records from the Colorado 
Division of Water Resources (CDWR) show that there are four ditches and several relatively small 
springs upstream of the Manzanares stream gage (Figure 1).  The four ditches and their status are 
as follows: 

• Central Branch Ditch:  Decreed for 1.0 cfs from the Central Branch; the only recent 
diversions (since 1942) are reported in 1999. 
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• Alti Ditch:  Decreed for 1.0 cfs from the Huerfano River; sporadic diversions recorded 17 
years from 1942 - 2008.  Most recent diversions in 2005. 

• Santi Ditch:  Decreed for 0.5 cfs from the South Fork of the Huerfano River; sporadic 
diversions recorded 14 years from 1942 - 2008.  Most recent diversions in 1999.  

• Pathfinder Ditch:  Decreed for 0.5 cfs from the Huerfano River.  Relatively continuous 
diversion records from 1943 - 1965.  No recent diversions and ditch noted as “Not Usable” in 
2008. 

Based on this information, it does not appear that there are significant diversions from the Huerfano 
River upstream of the Manzanares gage.  Likewise, records from the CDWR do not indicate any 
direct diversions from the Cucharas River in the reach proposed for the ISF.  Therefore, no 
diversions or historic consumptive use were subtracted from the adjusted river flows.  

Figures 3 to 5 show the adjusted mean daily flows compared to the proposed ISF amounts for the 
upper Huerfano, lower Huerfano and Cucharas Creek for a ten-year period from 1997-2007.  This 
period was chosen as it represents recent data; the results are similar for the entire periods of 
record.  Figures 3 to 5 contrast to the graphs by the CWCB in Attachment 1.  

Figure 3 shows the actual flow in the upper Huerfano River is less than the proposed ISF every year 
for a relatively long period.  The flow is less than the proposed ISF during drought years in the lower 
Huerfano River segment (Figure 4). The figure in Attachment 1 for this reach shows the flow to 
always be greater than the proposed ISF.  Lastly, the flow is less than the proposed ISF each year 
for the Cucharas Creek segment (Figure 5).  It should be noted that the flows in Figures 3 to 5 
actually occur while the flows in the figures in attachment 1 are statistical constructs and may never 
actually occur. 

The average percent of time that the flow is less than the proposed ISFs for the period of record for 
each stream gage is shown in Figures 6 to 8.  Table 1 show the average and maximum number of 
days that the proposed ISFs are not met.  As Figure 6 shows, flow in the upper Huerfano is less 
than the proposed ISF 78 percent of the time during the winter and 35 percent of the time during the 
summer.  The proposed ISF is not met at all during drought years in this segment (Table 1).  More 
water is available to meet the proposed ISF for the Lower Huerfano River (Figure 7); however, the 
ISF is not met for a significant number of days during a dry year (162 days, see Table 1).  The 
proposed ISF for the Cucharas Creek is not met much of the time (Figure 8), and it is not met at all 
during drought years (Table 1). 

SUMMARY 

The analysis completed by BWC which used actual streamflow data found that water is not 
available to meet the proposed ISFs, especially for the Upper Huerfano River and Cucharas Creek.  
In contrast, the water availability assessment completed by the CWCB found water to be available 
to meet the flows, but this assessment used geometric means which BWC believes are not 
appropriate for water availability studies.  Geometric means mask the variability in flows, yet this 
variability is crucial for water supply assessments. 

The lack of available water means that the proposed ISFs could affect existing and future water 
rights in the basins.  In particular, new rights for storage or direct diversion in the upper portions of 



Huerfano County  
September 30, 2009 
Page 4 
 
 

 

the basin could be affected.  The results of this analysis would be even more critical if existing 
diversions are subtracted from the adjusted flows. 

 
Attachments: Table 1.  Number of Days Flow in River is Less Than the Proposed ISF Values 
  Figure 1.  Huerfano River Proposed CWCB Instream Flow Filings 

Figure 2.  Cucharas River Proposed CWCB Instream Flow Filings 
Figures 3-5.  Proposed ISF vs. Discharge Graphs 
Figures 6-8.  Average Percentage of Days Below ISF Graphs  

  Attachment 1. CWCB Graphs 
cc:  
 
P:\Project Files\128-09 Huerfano County\Water Avail study\Blue Dot\WaterAvailStudy 9-30-09.doc 

 



Tables 



Huerfano River Upper Segment 204 365
Huerfano River Lower Segment 15 162
Cucharas Creek 117 365

Source:

Notes:
ISF = in-stream flow

USGS Streamflow Data for Huerfano River at Mazanares Gage, and Cucharas River and Boyd Ranch Gage.  Period of Record 
1923-present and 1934-present, respectively.

Table 1. Number of Days Flow in River is Less Than the Proposed ISF Values
Huerfano River and Cucharas Creeks

River Segment Average Number of Days 
Below ISF

Maximum Number of Days 
Below ISF

Bikis Water Consultants, LLC
09/30/2009

P:\Project Files\128-09 Huerfano County\Water Avail study\Blue Dot\
Tbl1-Days Below ISF.xls Tbl1
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Figure 3.  Proposed ISF vs. Discharge, Upper Huerfano River 1997-2007
Huerfano County
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Figure 4. Proposed ISF vs. Discharge, Lower Huerfano River 1997-2007
Huerfano County
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Figure 5.  Proposed ISF vs. Discharge, Cucharas River, 1997-2007
Huerfano County

0

1

2

3

4

5

6

7

8

9

10

35431 35627 35823 36019 36215 36411 36607 36803 36999 37195 37391 37587 37783 37979 38175 38371 38567 38763 38959 39155 39351

Date

D
is

ch
ar

ge
 (C

FS
)



Bikis Water Consultants, LLC
07/21/2009

P:\Project Files\128-09 Huerfano County\Water Avail study\Blue Dot\
ISF-Figs3-8-copy09-30-09.xls[Tab]

Figure 6.  Average Percentage of Days Below Proposed ISF 
Upper Huerfano River
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Source: Huerfano River Manzanares Gage (USGS 07111000), 1923 - Present 
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Figure 7.  Average Percentage of Days Below Proposed ISF 
Lower Huerfano River
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Figure 8. Average Percentage of Days Below Proposed ISF
 Cucharas River
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MEMORANDUM 

 
To: Chris Cummins, Esq. 

From: Dave Mehan 
Bikis Water Consultants, LLC 

 
Date: September 30, 2009 

Re: R2Cross Modeling for Cucharas and Huerfano Rivers 

INTRODUCTION/PURPOSE 

This memorandum presents the results of field work and modeling to assess the reasonableness of 
the instream flows (ISFs) being proposed by the Colorado Water Conservation Board (CWCB) for 
the Cucharas and Huerfano Rivers.   

BACKGROUND 

The proposed ISFs and their bases are discussed in the “Executive Summaries and Staff Analysis 
and Recommendations”, available at: 
www.cwcb.state.co.us/StreamAndLake/NewAppropriations/ISFAppropriationNotices.  The flow 
levels proposed for these water bodies are as follows: 

Cucharas River: 

• May 15 to June 30: 4.9 cubic feet per second (cfs) 

• July 1 to August 14: 2.5 cfs 

• August 15 to September 15: 1.6 cfs, 

• September 16 to April 14: 1.2 cfs 

• April 15 to May 14: 3.0 cfs 

Upper Huerfano River: 

• May 1 to October 31: 4.1 cfs 

• November 1 to April 30: 2.70 cfs 

Lower Huerfano River: 

• April 1 to October 31: 5.75 cfs 

                                   

http://www.cwcb.state.co.us/StreamAndLake/NewAppropriations/ISFAppropriationNotices
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• November 1 to March 31: 2.75 cfs 

These proposed flows are based on R2Cross model runs and a water availability assessment by 
the CWCB, as described in the Executive Summaries at the website cited above.      

R2Cross is a hydraulic model based on Manning’s equation that is used to determine the amount of 
water needed to protect the natural environment.  Use of the model is described in “Development of 
Instream Flow Recommendations Using R2Cross” (CWCB January 1996).  Based on this manual, 
three specified parameters must be met: average depth, average velocity, and percent wetted 
perimeter.  All three parameters must be met for an initial summer ISF recommendation; two of 
three parameters must be met for the initial wintertime ISF recommendation. 

The values of these parameters depend on stream width.  For the three stream reaches of interest 
that all have a top width of less than 20 feet, the values of these parameters are as follows: 

• Average depth: 0.2 feet 

• Average  velocity: 1.0 feet per second (fps) 

• Percent (bank-full) wetted perimeter: 50 percent 

Fieldwork necessary for R2Cross includes completion of a cross-section and flow measurements at 
a riffle.  The model is able to predict the values of the three parameters at flows that are 40 to 240 
percent of the measured flow. 

The recommended flows from R2Cross are adjusted to reflect water availability and water rights 
information. 

METHODS 

Fieldwork was conducted at both rivers on August 19, 2009, at which time baseflow conditions 
existed.  A representative riffle was identified in each stream reach, the locations of which are 
shown on Figures 1a. and 1b.  Field work consisted of the following at each site: 

• Surveying of the channel cross-section and slope with a rod, tape and survey level. 

• Measurement of flow at the section using a pigmy current meter. 

• Qualitative macroinvertebrate assessment. 

• Documentation of conditions with photographs. 

Field data were input into R2Cross and the model run for each site.  The results of the model runs 
were compared to the specified values of the hydraulic parameters and the results found by the 
CWCB. 
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RESULTS 

Figures 2 through 4 show the surveyed cross-sections at the three sites.  Tables 1 to 3 show the 
flow measurement calculations; the stream gaging field sheets are included in Attachment 1.  
Photographs of the sites are included in Attachment 2.  

The measured flows at the sites on August 19, 2009, are as follows: 

• Cucharas River:  6.43 cfs 

• Upper Huerfano  River:  7.25 cfs 

• Lower Huerfano River:  14.61 cfs 

The flow on this day at the U.S. Geologic Survey (USGS) stream gage at Boyd Ranch on Cucharas 
River was around 8.0 cfs; however, this gage is located a distance downstream with several 
intervening tributaries.  The flow in the Huerfano River at Manzanares, which is downstream of the 
lower site, was around 10 cfs.  The lower flow at the gage was due to irrigation diversions between 
the lower site and the stream gage.   

The results of the R2Cross modeling are included in Attachment 3.  The modeling by Bikis Water 
Consultants, LLC (BWC) found the following flows are needed to meet the model parameters: 

• Cucharas River: 

- Summertime initial flow recommendation (all three parameters met):  2.4 cfs 

- Wintertime initial flow recommendation (two parameters met):  1.7 cfs 

• Upper Huerfano River: 

- Summertime flow:  2.4 cfs 

- Wintertime flow:  2.2 cfs 

• Lower Huerfano River:    

- Summertime flow:  4.5 cfs 

- Wintertime flow:  3.6 cfs 

It should be noted that the above flows are slightly outside of the recommended range of accuracy 
of the R2Cross model (40 percent of the measured flow).  However, the modeling results are still 
indicative of the amount of water required to meet the parameters, and results are often projected 
outside of the accepted range.  For example, the winter flow recommendation by the State for the 
Lower Huerfano River was outside the accepted range of their modeling. 
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DISCUSSION 

The summertime flow recommendation for Cucharas River by the CWCB is 4.9 cfs.  CWCB 
reduced this to 3.0 and 2.5 cfs due to water availability limitations.  The wintertime flow 
recommendation from the CWCB modeling was 1.3 to 2.0 cfs. The average of this (1.6 cfs) was 
reduced by CWCB to 1.2 cfs due to water availability limitations.  

The water availability study by BWC found that the flow in the Cucharas River routinely goes below 
1.0 cfs each winter (see Figure 5 of the BWC study).  Therefore, it is recommended that any ISF 
that is adopted for this reach more accurately reflect water availability and be less than 1.0 cfs for 
the winter.  Likewise, the water availability assessment found that the flow is less than 2.5 cfs 
towards the end of the summer in most years so that any flow adopted for July 1 to August 14 
should be less than 2.5 cfs. 

The summer and winter flow recommendations by the CWCB for the upper Huerfano River are 4.1 
and 2.7 cfs, respectively. The water availability assessment by BWC showed that the flow in the 
river is less than these values each year, with flow being significantly below 2.7 cfs in the winter 
each year (See Figure 3 of BWC’s study). The summer flow of 2.4 cfs determined by BWC’s 
R2Cross modeling is more appropriate and supported by water availability.  Any winter ISF adopted 
should be 2.2 cfs or less, consistent with BWC’s model results and water availability. 

The winter flow proposed by the CWCB for the Lower Huerfano (2.75 cfs) is lower than the flow 
derived by BWC.  Flow data indicate that this flow is available most years (Figure 4 of BWC study).  
Therefore, 2.75 cfs appears reasonable if a winter ISF is adopted.  The proposed summer ISF of 
5.75 cfs is met most years, though the flow in the river is less than this amount at the beginning and 
end of the summer (Figure 4 of BWC study).  The flow of 4.5 cfs derived by BWC is met more often.  
It is recommended that 4.5 cfs be used as the summer ISF to be more consistent with water 
availability.   

 

Attachments: Figures 1a. and 1b. Locations of Field Work by BWC 
Figures 2. to 4. Cross-sections 
Attachment 1. Streamflow Gaging Forms 
Attachment 2. Photographs 
Attachment 3. BWC R2Cross Model Results 
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Figure 2.  Upper Cucharas River Cross-section
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Figure 3. Upper Huerfano River Cross-section
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Figure 4. Lower Huerfano River Cross-section
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Huerfano County

Photo 1. Upper Cucharas River site.

Photo 3. Lower Huerfano River site.

Photo 2. Upper Cucharas River site looking downstream
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Huerfano County

Photo 4.  Lower Huerfano River site looking downstream.

Photo 6. Upper Huerfano River site looking downsteram.

Photo 5. Upper Huerfano River site.
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MEMORANDUM 
 

To:   Huerfano County 
C/o Chris Cummins, Esq 

 
From:  Dave Mehan and Eric Bikis 
  Bikis Water Consultants, LLC 
 
Date:  September 30, 2009 

Re: Evaluation of Water Reservation for Huerfano County—Proposed CWCB Instream 
Flow Filings 

As requested, Bikis Water Consultants, LLC (BWC) has evaluated the need for a “carve-out” or 
“reservation” of water for Huerfano County that would be senior to the instream flow (ISF) filings 
proposed for the Cucharas and Huerfano Rivers by the Colorado Water Conservation Board 
(CWCB).  It is our understanding that the goal is to define locations, volumes, and diversion rates of 
water that could be stored in one or more reservoirs in the upper reaches of the watersheds for 
future uses.  Such reservoirs could be constructed by the County and/or local water districts and 
entities and used per an agreement between the parties.  

An agreement would be reached with the CWCB to allow this water to be stored, even though it 
would be junior to the ISF rights. 

This evaluation is based on discussions with representatives of the County regarding future water 
demands, along with our analysis of future water demands in the area, and our previous experience 
with ISF water rights filings elsewhere in the state. 

The following summarizes our conclusions on future water demands: 

1. Growth is projected at one to two percent for Huerfano County.  However, this rate appears 
low and is not appropriate for future water supply planning.  While there is uncertainty with 
the growth of the national and state economies at this time, completion of only one or two 
projects in the County could result in relatively significant growth and an associated increase 
in future water demand.  Such projects include energy-related developments or the re-
opening of Cucharas Ski Resort (CSR).  To put it another way, there appears to be a 
reasonable chance that a project will come on-line in the County in the foreseeable future, 
and if water is not available (reserved), it could have a significant, negative impact on the 
economy of Huerfano County. 

2. Given the current distribution of population and potential growth, much of the future growth 
and associated water demand will be in the Cucharas River basin.  Re-opening of the CSR 
is possible.  This would result in immediate water demands for the ski area, including for 
snowmaking, and also new water demands for development at the ski area base, the Town 
of Cucharas, and in and around La Veta. 
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Reports by others have found that CSR is restricted by inadequate snowmaking, and by a 
lack of storage for this and other uses, in particular.  If the ISF’s that are being proposed for 
Baker Creek and Upper Cucharas Creek are adopted, future water rights applications for 
storage in the basin would be junior to the ISF rights.   

The City of Walsenburg, the largest city in the County, also relies on Cucharas Creek.  While 
towards the downstream end of the basin, it too could benefit from increased storage in the 
upper basin. 

3. The upper Huerfano River basin is reliant upon water for agricultural uses.  There is a 
substantial amount of irrigation in the upper basin.  The protection of water for this purpose 
is essential.  Reservation of water for agricultural uses could increase the flexibility of water 
used for irrigation. 

WATER RIGHTS AND ESTIMATED FUTURE DEMANDS 

A reservation of water for the subject basins can be based on the nature of the decreed water rights 
owned, and on projections of future water use. 

Cucharas River Basin 

Water rights and future water demands for the Cucharas River were assessed through evaluation of 
demands by: 

• The CSR and associated development, 

• The Town of Cucharas, 

• The Cucharas Water and Sanitation District (CWSD), and 

• The City of Walsenburg. 

Information provided indicates that CSR owns historic ditch rights in the Cucharas River, and the 
CWSD owns decreed rights in the Calf Pasture Ditch and the Baker Creek Diversion.    

A relatively detailed assessment of future water needs for CSR was completed by W.W. Wheeler 
and Associates (Wheeler) in 1984.  This assessment considered snowmaking demands along with 
other uses at CSR and downstream.  Without detailed, updated information on plans at CSR, we 
recommend that this study be used for future water demands in the upper Cucharas basin.  This 
assessment found that water demand is more critical during winter months when demands for 
snowmaking and in-house use at CSR compete with downstream agricultural uses (stock watering) 
and municipal uses by La Veta, Walsenburg, and CWSD.  Wheeler reports the minimum flow in 
Baker Creek during the winter to be 0.45 cubic feet per second (cfs), and the combined municipal 
and snowmaking water demand to be 0.11 to 0.13 cfs.   

CSR is approved for 1,077 residential units by the County, of which 407 units are currently 
unallocated for future growth. The CWSD considers one residential unit to equate to one equivalent 
residential unit (EQR), with one EQR equal to 0.000341 cfs.  Therefore, the annual water 
requirement for the 407 units is approximately 100 acre-feet (AF) per year.  CSR obtained a 
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commitment for water service for this level of development in exchange for water rights in the Calf 
Pasture Ditch which were conveyed to the CWSD in 1984.  The EQRs are fully transferable within 
the development for residential and snowmaking purposes.   

CSR owns an additional 2.266 cfs of water rights downstream on the Cucharas River.  These water 
rights could reportedly be used to meet future water needs for CSR and surrounding area, including 
for storage, but they would need a change in use for this purpose.  This change could be junior to 
any ISF filing on the upper Cucharas River (and Baker Creek). 

Based on an evaluation of the snowmaking system, Wheeler found that sufficient water rights exist 
to provide the recommended amount of snowmaking, but that storage was lacking.  Based on our 
experience, the numbers Wheeler used for snowmaking appear reasonable.  They recommended 
that 8 AF of storage be constructed to enable a viable snowmaking system.  A filling rate of 200 
gallons per minute (0.45 cfs) is recommended to enable filling of the pond in 12 days.   

Information provided by the towns of La Veta and Walsenburg indicate that both rely on water from 
the Cucharas River.  Around 206 AF is currently used by La Veta; around 1,080 AF is used by 
Walsenberg.  Demand is projected to increase by three percent annually for a total demand of 1,727 
AF per year in ten years and 2,322 AF per year in 20 years.  This results in an increased water 
demand for both towns of approximately 1,036 AF per year. 

Lastly, there has been interest in a wind farm or other alternative energy development.  While the 
exact water requirements of such a project are not known, there could be a relatively large water 
demand, including for construction.   

Huerfano River Basin 

The principal water use in the Huerfano basin is for agriculture.  Aerial photographs (summer of 
2005) indicate that there is over 7,000 acres of irrigated land currently in the upper basin in a mix of 
pasture grass and alfalfa.   

Water for this irrigation is provided principally by direct flow water rights.  There are several relatively 
small reservoirs on tributaries to the river, but no main stem storage.  Therefore, irrigation is largely 
dependent on water flow in the river.  Construction of additional storage would provide more 
flexibility for irrigators. 

This irrigation results in a significant amount of consumptive use (CU).  This is evidenced by the fact 
that the Huerfano River is often dry at Boone, near its mouth, while upper stations always report 
flow. 

RECOMMENDATIONS 

1. It is recommended that a separate storage and diversion reservation be requested for the 
upper Huerfano and Cucharas basins.  The reservations should be based on projected 
water demands and decreed water rights amounts.  The reservation could be stored in one 
or more structures and the water could be used for any purpose.  Management of the 
reservoirs would be determined jointly by those desiring to participate, including the County, 
CWSD, the Towns, and CSR. 
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2. For the upper Cucharas River, we recommend that a storage amount of 108 AF (8 AF for 
snowmaking plus 100 AF for in-house uses) be requested.  In addition, future demand in 
lower basin is projected to be 1,036 AF for a total of 1,144 AF per year to the entire 
Cucharas River basin.   

3. It is more difficult to derive a recommended reservation of water for the Huerfano River since 
most of the use is for irrigation.  If based on this irrigation, a relatively large reservation 
would be calculated.  For example, a reasonable basis is to reserve one month of demand 
during the summer.  However, a demand of three inches for July for 7,000 acres of irrigation 
is 1,750 AF. 

Alternatively, we recommend that 250 AF be reserved for storage.  This amount would 
provide flexibility for irrigation practices, could be stored realistically, and would not result in 
a significant reduction in stream flow.   
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