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July 5, 2012 
 
Mr. Dick Wolfe 
State Engineer 
Colorado Division of Water Resources 
1313 Sherman St., Rm. 818 
Denver, CO 80203 
 
Alan Martellaro  
Division Engineer, Water Division 5 
Colorado Division of Water Resources 
202 Center Drive 
Glenwood Springs, CO 81601 
 

Re: Temporary Lease of Water Right to CWCB for Instream Flow Use from Colorado 
Water Trust and Aspen Shorefox, LLC on the Bunte Highline Ditch, Water 
Division 5, Grand County, Colorado. 

. 
Dear Mr. Wolfe and Mr. Martellaro: 
 
The Colorado Water Conservation Board (“CWCB”) hereby requests approval of a Temporary 
Lease of Water Right offered by Aspen Shorefox, LLC (“Shorefox”) to CWCB via the Colorado 
Water Trust (“CWT”) for instream flow (“ISF”) use pursuant to section 37-83-105, C.R.S. 
(2011).  This request is for a 10-year period beginning on July 1, 2012 and continuing until June 
30, 2022 (“Ten-Year Term”). The lease agreement specifies implementation for a One-Year 
Term from July 1, 2012 until June 30, 2013.  Upon mutual agreement of all parties, water may be 
made available for additional One-Year terms subject to execution of a lease extension.  Pursuant 
to section 37-83-105, this lease may not be exercised for more than 3 years in a 10-year period. 
 
The subject water rights consist of three direct flow water rights in the Bunte Highline Ditch 
(“Bunte Rights” or “Leased Water”), which diverts from Willow Creek, tributary to the Colorado 
River.  Shorefox intends to temporarily lease the Bunte Rights to CWCB for ISF use on the 
Colorado River downstream of Willow Creek, which is downstream of Granby Reservoir, in 
amounts not to exceed the ISF decreed rates of the four ISF water rights described in Section III 
herein, and for no more than 120 days in 2012.  See map at Attachment 1. 
 
The CWCB has provided a written notice of this request for approval by electronic mail to all 
parties listed on the Division 5 substitute water supply plan notification list established pursuant 
to section 37-92-308(6), C.R.S. (2011). 
 

 
 
John W. Hickenlooper 
Governor 
 
Mike King 
DNR Executive Director 
 
Jennifer L. Gimbel 
CWCB Director 
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I. Summary of Proposal 

Evidence of proponents’ legal right to use the Bunte Rights is provided as follows:   Shorefox’s 
ownership of the Bunte Rights is evidenced by the Public Trustee Deed at Attachment 2.  Under 
a lease agreement among Shorefox, CWCB and CWT, upon approval of this request by the State 
and Division Engineers, Shorefox will make water available to CWCB for ISF use when 
conditions permit.  See Lease Agreement at Attachment 3.  Rule 6(k) of the Rules Concerning 
CWCB’s Instream Flow and Natural Lake Level Program (“ISF Rules”) sets forth procedures for 
accepting temporary loans and leases of water for ISF use, in accordance with section 37-83-105.  
ISF Rule 6(k) authorizes the CWCB Director to accept loans and leases and to take any 
administrative action necessary to put the water to ISF use, provided that the State Engineer has 
made a determination of no injury pursuant to section 37-83-105(2)(a)(III).  Such acceptance and 
water use is subject to Board ratification at the following Board meeting. 

Upon approval of this request by the State and Division Engineers, Shorefox, in consultation 
with CWCB and CWT, will make water available to CWCB for ISF use in amounts up to the 
decreed rates of the Colorado River ISF water rights described in Section III below.  The period 
of ISF use by CWCB under the Lease Agreement will not exceed 120 days in any calendar year. 
 

II. Leased Water Historical Use and Reasonable Estimate of Consumptive Use 

The Bunte Highline Ditch water rights that are the subject of this Lease Agreement are described 
below, with the portion of the Bunte Rights available under the lease listed in the third column, 
“Amount Owned”:   

Water Rights decreed for irrigation purposes from Willow Creek: 

Priority 
No. 

Amount 
(cfs) 

Amount 
Owned 

(cfs) 

Adjudication 
Date 

Appropriation 
Date 

Civil 
Action 

No. 

Administration 
No. 

168 22.82 17.82 8/03/1911 5/31/1887 183 20676.13665 
459 14.14 14.14 10/31/1955 10/31/1914 814 34241.23679 
491 8.04 8.04 10/28/1955 9/15/1941 814 34241.33495 

 

See Decrees at Attachment 4.  Helton and Williamsen, PC has prepared a report on the historical 
consumptive use and proposed ISF use of the Bunte Rights, dated June 19, 2012 and three 
supplemental letters.  See Engineering Report and Letters at Attachment 5. 

The Bunte Highline Ditch diverts water from Willow Creek, tributary to the Colorado River, 
approximately 1 mile downstream from Willow Creek Dam.  Diversions fully deplete Willow 
Creek and a 3.5 mile segment of the Colorado River between the Willow Creek confluence and 
the historical point of return flow near the Fraser River confluence.  The Bunte Highline Ditch 
has historically been used to irrigate approximately 431.6 acres of grasses and legumes, 
primarily timothy and clover, adjacent to the Colorado River.  Diversions under the Bunte 
Highline Ditch typically began in mid-May and continued, although at a lower rate, into October.  
In 2002, a total of 5,230 AF was diverted under the Shorefox priorities between April and 
October, which was slightly below the average annual diversion of 5,323 AF. 

Average monthly diversions for the Leased Water are summarized in the following table: 
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Owner’s Portion of the Average Monthly Diversions 1950-2004 

Month Nov-Mar Apr May Jun Jul Aug Sept Oct Total 

Ac-ft 0 59 911 2035 1794 276 116 132 5323 

cfs 0 1.0 14.8 34.2 29.2 4.5 1.9 2.1 --- 

 

Average monthly historical crop consumptive use for the Leased Water is summarized in the 
following table: 

Owner’s Portion of the Average Monthly Historical  
Consumptive Use 1950-2004 

Month Nov-Mar Apr May Jun Jul Aug Sept Oct Total 

Ac-ft 0 0 113 168 168 107 96 30 682 

 

A portion of the water diverted at the Bunte Highline Ditch for irrigation use historically accrued 
to the Colorado River in the form of ground water return flow.  A Glover analysis has been 
completed to characterize the amount and timing of such return flows.  Return flows shall be 
maintained as specified herein. 

Some of the Bunte Highline Ditch water was used on the historically irrigated land this year 
during the months of May and June.  Approximately 20% of the historically irrigated land was 
irrigated.  Under this lease proposal, that land, along with the non-irrigated land, will be dried up 
for the remainder of the lease period.  Return flows from the land that was irrigated for 
approximately two months will continue to accrue to the Colorado River.  The partial irrigation 
this year should not negatively impact the ability of CWCB to use the Leased Water for the 
remainder of the irrigation season for instream flow.  See the Helton & Williamsen letter, dated 
July 3, 2012 at Attachment 5. 
 

III. Proposed Use of Leased Water  

The ISF water rights to be benefitted by this lease are described below: 
 

CWCB 
Case No. Stream/Lake Amount (cfs) Approp. 

Date Watershed County 

5-90CW300 
Colorado River 

(Outlet Granby Res 
to Fraser River) 

40 (5/1-8/31) 
20 (9/1-4/30) 11/27/1990 

Colorado 
headwaters 

Grand 

5-80CW447 

Colorado River 
(hdgt Windy Gap 
div’n to Williams 

Fork River) 

90 (1/1-12/31) 7/8/1980 
Colorado 

headwaters 
Grand 

5-80CW446 

Colorado River 
(Williams Fork 

River to 
Troublesome Ck) 

135 (1/1-12/31) 7/8/1980 
Colorado 

headwaters 
Grand 

5-80CW448 
Colorado River 

(Troublesome Ck to 
Blue River) 

150 (1/1-12/31) 7/8/1980 
Colorado 

headwaters 
Grand 
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These ISF water rights were decreed to preserve the natural environment to a reasonable degree.  
At the time the ISF right was appropriated on the Colorado River upstream from Windy Gap, 
biologists documented a population of large brown trout.  In the lower segments of the Colorado 
River, the Division of Wildlife (now Colorado Parks and Wildlife), characterized the river as 
supporting “probably one of the finest wild rainbow trout populations in the streams of 
Colorado.” 
 
The diversions attributable to the Leased Water were fully depletive to Willow Creek and the 
Colorado River, downstream to approximately the confluence of the Fraser River because the 
return flows from irrigation accrued to the stream below these reaches.  CWCB does not 
currently hold an ISF water right on Willow Creek below the Bunte Highline Ditch.  Therefore, 
CWCB seeks to use the Leased Water on the Colorado River where it holds water rights and will 
use the Leased Water to help bring the stream flow up to the decreed ISF rates on the Colorado 
River.  CWCB seeks to use the historic average monthly diversion rate for ISF use in the 3.5 
mile segment of the Colorado River between Willow Creek and the Fraser River.  Downstream 
of the historical return flow location, CWCB seeks to use the average monthly historical 
consumptive use (HCU) to benefit ISF water rights in a 30.7 mile segment of the Colorado River 
between Windy Gap Reservoir and the confluence of the Blue River.  The total rate of water 
used for ISF purposes will not exceed the decreed rate of the Colorado River ISF water rights in 
the respective reaches.  The Leased Water will only be used to supplement instream flows the 
Colorado River during the historical irrigation season from April through October.     
 
Under this proposal, lagged ground water return flows will be replaced to the stream system 
using a recharge site located near the center of the historically irrigated parcel.  A headgate and 
measuring device will be installed at or near a turnout along the Bunte Highline Ditch to control 
and measure water delivered to the recharge site.  Under this plan, the lagged ground water 
return flows from the recharge site and from ditch seepage will replicate the historical pattern of 
ground water return flows.  The amount of water to be delivered to the recharge site is identified 
in the following table as a percentage of the water available to the Leased Water at the Bunte 
Highline Ditch headgate on Willow Creek.   
 

Apportionment of Water Available to the Leased Water at Willow Creek Headgate 

USE APR MAY JUN JUL AUG SEPT OCT 

 
RECHARGE 

Canal  Loss 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 

Delivery to 
Recharge Pond 

39.1% 41.2% 45.9% 47.1% 39.6% 36.6% 40.9% 

BYPASS AT 
HEADGATE 

HCU 21.3% 18.2% 11.1% 9.3% 20.6% 25.0% 18.6% 

Surface Water 
Return Flow 

19.6% 20.6% 23.0% 23.6% 19.8% 18.4% 20.4% 

TOTAL 40.9% 38.8% 34.1% 32.9% 40.4% 43.4% 39.1% 

 
Willow Creek Reservoir upstream of the Bunte Highline Ditch is operated by Northern Colorado 
Water Conservancy District (NCWCD).  The Bunte Highline rights are senior to Willow Creek 
Reservoir and therefore NCWCD releases water from the reservoir in an amount equal to the 
decreed amount of downstream diversions or inflow to the reservoir, whichever is less.  Data 
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from stream gages on Willow Creek at locations upstream and downstream from the reservoir 
are used to implement this arrangement.  Under this lease proposal, it is expected that CWCB 
will notify NCWCD when it needs the Leased Water at the Bunte Highline Ditch headgate.  Mr. 
Horn of Horn Ranch may also notify NCWCD when he needs his portion of the Bunte Highline 
water right.  In any case, CWCB, CWT, Shorefox and Mr. Horn will coordinate with NCWCD to 
bring water to the headgate.  A portion of the Leased Water will be bypassed at the headgate for 
ISF use.  The remaining portion of the Bunte Highline water right, including the Horn Ranch 
water if any is needed, will be diverted into the ditch.  Of the amount diverted into the ditch, a 
portion will be delivered down the ditch to Horn Ranch if needed.  The remaining amount of 
water will be diverted into the recharge site.  The maximum amount of Leased Water available 
for ISF use in the Colorado River segment between Willow Creek and the Fraser River identified 
in the table below is based upon the average monthly diversions less the percentage required for 
recharge.   
 

Maximum Amount of Water Available for Instream Flow Use in  
The Colorado River Between Willow Creek and the Fraser River  

 APR MAY JUN JUL AUG SEP OCT 
Avg monthly diversion (cfs) 1.0 14.8 34.2 29.2 4.5 1.9 2.1 
Amount required for recharge (cfs) 
(From table of percentages) 

0.59 9.06 22.54 19.59 2.68 1.08 1.28 

Amount available for ISF Use (cfs) 
(From table of percentages) 

0.41 5.74 11.66 9.61 1.82 0.82 0.82 

 
The maximum amount of Leased Water available for ISF use in the Colorado River segment 
between the Windy Gap project and the confluence of the Blue River is identified the following 
table and is based on the average historical consumptive use for the Leased Water.  
 

Maximum Amount of Leased Water Claimed for Instream Flow Use in  
The Colorado River between Windy Gap and the Blue River1 

   APR MAY JUN JUL AUG SEP OCT 
cfs 0.21 2.69 3.8 2.7 0.93 0.48 0.39 

 
Because the leased water will be beneficially used under ISF water rights and will be available 
for other beneficial uses downstream of the ISF reaches, this lease of water will not adversely 
affect Colorado’s compact entitlements.  

 

IV. Terms and Conditions to Prevent Injury 

To prevent an expansion of use of the decreed water rights for Bunte Highline Ditch and to 
prevent injury to other water uses from the exercise of this Lease Agreement, Shorefox, CWT 
and CWCB (“Proponents”) propose to operate the lease in accordance with the following terms 
and conditions: 

 Proponents shall maintain historical return flows to the Colorado River in time, place and 
amount.  Proponents shall maintain non-lagged return flows by bypassing water at the 
headgate and will maintain lagged return flows by delivering water to be recharged into the 
recharge sites. 

                                                           
1 Flow amounts were derived by multiplying the monthly HCU percentages by the avg. monthly diversion amounts. 
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CWCB RESPONSE LETTER TO CWT & SHOREFOX 
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INTRODUCTION 
 
 Aspen Shorefox, LLC is the owner of 40 cfs of the 45 cfs decreed to the Bunte Highline 
Ditch out of Willow Creek, tributary of the Colorado River near Granby and wishes to loan the 
water rights to the Colorado Water Conservation Board (CWCB) for instream flow uses on the 
Colorado River. The Colorado Water Trust (CWT) is working with Aspen Shorefox and the 
CWCB to facilitate the loan process under Colorado Revised Statute 37-83-105. 
 
 This report documents the historical irrigation practices under the Bunte Highline Ditch 
and presents an assessment of the historical use of Aspen Shorefox’s interests in the Bunte 
Highline Ditch. Documentation of Aspen Shorefox’s ownership of the water rights is presented in 
Attachment 1 which includes the Public Trustees Deed dated September 9, 2009 and the Partial 
Release of Deed of Trust dated October 27, 2008. The information presented herein was 
collected by the author of this report, Thomas A. Williamsen. 
 
BUNTE HIGHLINE DITCH 
 
 On June 2, 1993, Jack Horn was interviewed at his ranch near Granby concerning the 
operation of the Bunte Highline Ditch and cropping and irrigation practices. Mr. Horn identified 
the location of the ditch, the irrigated land, and other features shown on the map and aerial 
photograph which are included as Figures 1 and 2. The Horn Ranch was homesteaded by Benj 
and George Bunte. A.W. Horn, Jack Horn’s father, purchased the property and the Bunte 
Highline Ditch in 1939. The features were again observed during field tours led by Jeff Martin on 
October 14, 2008 and by Lyle Horn on June 12, 2012. 
 
 The Horn Ranch is located adjacent to the Colorado River near Granby, Colorado. The 
irrigated fields under the Bunte Highline Ditch are at an elevation of about 7,940 feet. The 
temperature extremes range from -30oF during the winter to 90oF during the summer. During the 
growing season, the daytime temperatures are warm and the nighttime temperatures are cool. 
Annual precipitation averages 14.06 inches, of which 9.36 inches occur from April through 
October. 
 
 In 2003, Grand Elk, LLC acquired much of the Horn Ranch and its water rights for 
development of a residential and recreational project. Horn Ranches retained the home site and 
approximately 190 acres in the western portion of the ranch as shown on Figures 1 and 2. The 
last year that the Bunte Highline Ditch irrigated the entire acreage was 2004. Horn Ranches did 
continue to use the Bunte Highline Ditch for irrigation of their retained property and the 
developer used it in substitute water supply plan for gravel mining.  
 
Description of the Diversion, Conveyance, and Distribution System 
 
 The Bunte Highline Ditch diverts water from Willow Creek in the NE¼ of sec. 17, T. 2 N., 
R. 76 W. of the 6th P.M. and irrigates land in secs. 19, 20, and 30, T. 2 N., R. 76 W. and sec. 25, 
T. 2 N., R. 77 W., as shown on Figure 1. The irrigated area generally is bounded by the ditch 
and the Colorado River. The point of diversion is located about 1 mile downstream from Willow 
Creek Dam. The diversions are measured by a 6-foot Parshall flume which is located about 500 
feet from the point of diversion. The ditch proceeds in a southeasterly direction about 0.5 mile to 
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a buried concrete-arch pipeline that is about 0.25 mile long. In this segment, the ditch was 
constructed on a steep side hill. In the early 1980s, the Windy Gap Project needed construction 
access to its Willow Creek siphon inlet, so the project sponsors installed the pipeline and access 
road at no cost to Mr. Horn. From the pipeline outfall, the ditch continues southeasterly and then 
westerly about 1.6 miles to the first irrigation turnout and westerly for about 2.5 miles to the 
terminus. The total length of the Bunte Highline Ditch is about 6 miles. The ditch capacity from 
the diversion to the first irrigation turnout is about 50 cfs; the capacity decreases between the 
first and last turnouts. 
 
 The diversion works consist of a concrete overflow dam on Willow Creek and a radial 
gate which controls the diversion rate at the ditch heading. Stop logs are inserted across the 
overflow to raise the water surface elevation. Mr. Horn stated that on request, the dam tender 
closes the bypass gates at Willow Creek Dam for a couple of hours so that he can insert the 
stop logs. 
 
 The ditch turnouts consist of slide gates and overflow cutouts. Slide gates “check” or 
raise the water surface in the ditch so that the water flows through cutouts or other gates to the 
distribution laterals. Mr. Horn said that the slide gates were installed throughout the length of the 
ditch beginning in the 1940s. The ditch is partitioned in many irrigation sets. When irrigation is 
complete for a given set, the slide gate is opened and the water is delivered to the next set. 
Numerous sets can be operated at a given time, but not all sets can be operated at the same 
time due to the capacity of the ditch. 
 
 The water is distributed throughout the fields by systems of laterals, tail water diversions, 
and spreader ditches. Excess water from one area is rediverted and redistributed, thus using 
the water numerous times. Runoff from the upper terrace fields collects in two principal swales 
and is redistributed to the fields adjoining the Colorado River. 
 
Water Rights 
 
 Water can be diverted to the Bunte Highline Ditch from Willow Creek under three water 
rights totaling 45.0 cfs decreed for irrigation purposes. Pertinent aspects of the water rights are 
summarized in Table 1 and are described below. 
 
 Priority No. 168 was decreed by the Grand County District Court in Civil Action No. 183 
on August 3, 1911. It was for 22.82 cfs with an appropriation date of May 31, 1887. The first 
enlargement, Appropriation No. 459, was decreed by the Grand County District Court in Civil 
Action No. 814 on October 28, 1955. It was for 14.14 cfs with an appropriation date of October 
31, 1914. The second enlargement, Appropriation No. 491, was decreed in Civil Action No. 814 
for 8.04 cfs with an appropriation date of September 15, 1941. Aspen Shorefox, LLC owns 
17.82 cfs of Priority No. 168 and the entirety of the other two water rights. Horn Ranches 
continues to own 5 cfs of Priority No. 168. Excerpts from these decrees are enclosed as 
Attachments 2 and 3. 
 
 According to Mr. Horn and verified by inspection of the diversion and stream flow 
records, the operators of Willow Creek Reservoir have bypassed inflows at rates which satisfy 
the diversion demands by the Bunte Highline Ditch. This practice appears to be due to the 
authorizing legislation for the Colorado-Big Thompson Project (Senate Document No. 80) which 
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requires the Secretary of Interior to operate the project in a manner “to preserve the vested and 
future rights in irrigation”. Also, this operating practice is documented in the annual operating 
plans published by the U.S. Bureau of Reclamation (USBR, 1964-2008). 
 
Cropping and Irrigation Practices 
 
 Mr. Horn stated that all of the irrigated fields under the Bunte Highline Ditch were seeded 
to a mixture of grasses and legumes, with timothy and clover being the dominant species. Head 
lettuce was grown on some of the fields but was discontinued in the 1940s due to low market 
prices and the unavailability of labor. The irrigated fields are located on the terrace above the 
Colorado River and on low-lying areas adjacent to the river. The grass on the upper terrace 
fields are harvested for hay in August. The lower fields are used for pasture because high 
ground water conditions inhibit the soil from drying out in time for harvest. Mr. Horn said that 
most of the fields were fertilized on a regular basis and that hay production normally averaged 
about 1.5 tons per acre. 
 
 Depending on weather conditions, diversions by the Bunte Highline Ditch begin in mid 
May and continue through July. Mr. Horn stated that oftentimes they continue irrigating through 
harvest at a reduced diversion rate by selectively moving the water to fields which have been 
harvested. Mr. Horn said that the following year’s hay production increases significantly by 
irrigating the terrace fields following harvest and prior to the first snowfall in late September or 
October. The added soil moisture allows the grass to initiate growth quickly and speeds up the 
first irrigation in the following spring. 
 
 Irrigation of the land retained by Horn Ranches continued after the sale and in 2012. 
Lyle Horn irrigates the retained fields and other fields under the Bunte Highline Ditch under an 
arrangement with Aspen Shorefox and the land owner. Lyle grew up on the Horn Ranch and is 
very familiar with the irrigation and cropping practices. 
 
Diversion Records 
 
 Diversion records for the Bunte Highline Ditch were obtained from the State Engineer’s 
Office for 1950 through 2010 and are summarized in Table 2. The records show diversion rates 
observed by the Water Commissioner or reported by the user. The number of recorded 
observations ranged from 2 to 38 observations per year. There are no records for 1952, 1970, 
1980, and 1985. In 1976, the records show an annual volume without any daily values for 
support. Jack Horn stated that the ditch has been used every year. The infrequency of the 
recorded diversions is explainable because: 1) as a West Slope beneficiary of the operation of 
Green Mountain Reservoir, the Bunte Highline Ditch is protected from Colorado River calls, and 
2) the operators of Willow Creek Reservoir work with Mr. Horn on a daily basis to supply natural 
flow to the Bunte Highline Ditch up to its 45 cfs entitlement without any coaxing by the Water 
Commissioner. 
  
 Stream gaging records were used to fill in missing data from the State Engineer’s 
records. The “Willow Creek below Willow Creek Reservoir” stream gage is located about 1,000 
feet downstream from the Willow Creek Dam. Daily stream flow records were published by the 
U.S. Geological Survey from 1954 through 1982. The gage was re-established in 2008 by the 
Colorado Division of Water Resources. The daily values reported by the USGS are the 
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combination of the measured Willow Creek stream flow and the measured delivery to the 
McQueary Ditch. The records reflect all flow passing Willow Creek Dam to Willow Creek. In 
normal and below-normal stream flow years, Willow Creek Reservoir regulates the flow of 
Willow Creek, and stream bypasses provide only the amount of water needed by the 
downstream ditches. The diversions by the Bunte Highline Ditch were estimated by subtracting 
7.5 cfs (McQueary Ditch) from the recorded flow limited to a maximum rate of 45 cfs. This 
procedure was used to estimate the diversions by the Bunte Highline Ditch for 1970, 1976, and 
1980. It also was used to verify or to adjust the Water Commissioner’s records during periods of 
infrequent entries. The records for 1953, 1954, 1955, 1957, and 1977 were adjusted in this 
manner. The record for 1986 was adjusted based on the records shown in the “1986-1987 
Annual Operating Plan”, and diversions for 1985 were estimated from monthly records and 
information shown in the “1985-1986 Annual Operating Plan” (USBR, 1964-2008). There is no 
information on which to estimate the diversions in 1952. Diversion record entries in November 
1999, 2000, and 2001 and December 2000 were disregarded as it is unlikely that irrigation 
actually occurred in these months. 
 
 As shown in Table 2, the diversions by the Bunte Highline Ditch averaged 6,195 acre-
feet annually for 1950 through 2004 and ranged from 3,846 acre-feet in 1971 to 9,467 acre-feet 
in 1992. The first day of diversion averaged May 10, and ranged from April 8, 2002 to June 10, 
1965. The irrigation season averaged 109 days, and ranged from 57 days in 1973 to 206 days 
in 2002. The records also show that about 71 percent of the diversions occurred in June and 
July. 
 
Water Budget 
 
 Calculation of a monthly water budget was necessary in order to estimate the historical 
consumptive use, return flows, and stream depletions. The water budget accounts for water 
diverted by the ditch, consumptive irrigation requirements of the crops, direct and delayed return 
flows, and volumes of water stored in the soil root zone. The procedure is based on the 
continuity equation: 

Inflow – Outflow = Change in Storage 
 

For the water budget, inflow is the diversion from Willow Creek; outflow includes consumptive 
use, deep percolation, ditch seepage, and surface water runoff; and storage is the volume of 
water stored in the crop root zone. These components are described below. 
 
Study Period. The study period for these analyses is 1950 through 2004. This period includes a 
wide range of hydrological and climatological conditions. 
 
Ditch Loss. The seepage loss rate from the ditch was estimated based on the length of the 
ditch, width of the water surface, typical diversion rates, and seepage loss rates described in a 
technical paper (Worstell, 1976). The Worstell paper describes relationships between seepage 
loss for various soil textures and water surface widths. Soils information was obtained from the 
Soil Conservation Service (SCS, 1983) and observation of the ditch in 1993 and 2012. The ditch 
is cut into the side hill, exposing gravel and cobbles. The seepage loss rate was estimated to be 
about 7 cfs through the ditch length or about 20 percent of the average monthly diversions.   
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Farm Efficiency. The maximum distribution and irrigation efficiency was estimated to be 40 
percent. The water not stored in the soil root zone or consumed by the crop was distributed one-
third to tail water and two-thirds to deep percolation. 
 
Consumptive Water Requirements. The consumptive water requirement is the volume of 
water required during a specified time by vegetative transpiration and by evaporation from 
water, plant, and soil surfaces so that vegetative growth and crop production are not limited by 
water supplies. The consumptive irrigation requirement is that portion of the consumptive water 
requirement that is not supplied by precipitation. The consumptive water requirement was 
estimated using an adaptation of the Blaney-Criddle Method (USDA, 1970) with crop 
coefficients developed from research conducted in Grand County (Carlson, 1991). Data 
requirements include monthly temperature and precipitation values, monthly percentage of 
annual daylight hours, and crop information. Monthly temperature and precipitation values were 
taken from published records (NOAA 1950-2004) for stations near Grand Lake and Hot Sulphur 
Springs. 
 
Soils. There are two general soil types under the Bunte Highline Ditch. The loamy texture of the 
soil formed on the terrace fields is 10 to 14 inches deep over gravelly clay loam to depths of 60 
inches. Permeability is moderately slow and available water-holding capacity is high. The soils 
along the Colorado River are derived from alluvial outwash materials and the textures are 
variable, ranging from sandy loam to clay and often are stratified. The depth to ground water in 
the fields adjacent to the river is 10 to 24 inches below land surface during the growing season 
(SCS, 1983). The terrace fields slope toward two swales which cut through the terrace edge to 
the Colorado River. 
 
Ground Water Return Flow. In the water budget, tail water returns to the Colorado River in the 
month that the diversion occurred. Deep percolation accrues to the alluvial aquifer and return to 
the Colorado River over a longer period of time. Ground water return factors were estimated 
using a computer program developed by the Colorado Division of Water Resources (Schroeder, 
1987) which uses the Glover Method. Data requirements include the transmissivity (t) and 
specific yield (s) of the alluvial materials, distance from the stream (x), and width of the alluvium 
(w). Wright Water Engineers estimated the transmissivity of the alluvial aquifer on the south side 
of the Colorado River using pump tests and recovery tests (Witt, 2012) to be 170,000 gpd/ft. 
This t value was used with s = .2, x = 1,300 feet, and w = 4,000 feet to develop the following 
return flow factors for deep percolation from the Bunte Highline Ditch deliveries: 
 

Month 1 ……………………… 0.440 
Month 2 ……………………… 0.301 
Month 3 ……………………… 0.122 
Month 4 ……………………… 0.071 
Month 5 ……………………… 0.042 
Month 6 ……………………… 0.024 

 
Irrigated Acreage. Portions of the irrigated land under the Bunte Highline Ditch are owned by 
Horn Ranches, Inc. The area was identified by a deed and by the Grand County Assessor’s 
records. Horn Ranches’ irrigated acreage totals 63 acres. The remaining irrigated fields on the 
terrace total 431.6 acres. The low-lying fields adjoining the Colorado River were not included in 
the water budget due to potential sub-irrigation issues. The sub-irrigation may be the result of 
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flow in the Colorado River, irrigation by the Bunte Highline Ditch, or a combination of sources, 
and may diminish if irrigation of the terrace fields ceases. 
 
Diversions. The diversion volumes for the Bunte Highline Ditch attributed to Aspen Shorefox’s 
interests are shown in Table 2a and were used in the water budget. Aspen Shorefox’s portion of 
the daily diversion amount was calculated as 17.82/22.82 of the daily diversions that were less 
than 22.82 cfs or 17.82 cfs plus the amount exceeding 22.82 cfs when diversions exceeded 
22.82 cfs. The average monthly diversion volumes for 1950 through 2004 were used to fill in the 
missing record for 1952 for the water budget. 
 
Stream Depletion. In this water budget, the stream depletion equals the monthly difference in 
the field delivery and the return flows from tail water and deep percolation. The field delivery 
equals the diversion amount minus ditch seepage. The Bunte Highline Ditch will continue to 
divert and deliver water to the Horn property so canal losses and resulting return flows will not 
change, so it was not included in the calculation of stream depletion. 
 
Results. The water budget procedure calculated the historical consumptive use, ground water 
return flow, total return flow, and net stream depletion on a monthly time step for the study 
period. The annual consumptive irrigation requirement (consumptive water requirement minus 
effective precipitation) averaged 19.76 inches and ranged from 15.70 inches in 1995 to 22.87 
inches in 1994. For 1950 through 2004, components of the water budget and the respective 
average annual values follow: 
 

Diversions ……………………………… 5,322.1 acre-feet
Seepage loss ……………………………… 1,064.4 acre-feet
Field delivery ……………………………… 4,257.6 acre-feet
Deep percolation ……………………………… 2,383.6 acre-feet
Tail water ……………………………… 1,191.8 acre-feet
Consumptive use ……………………………… 682.2 acre-feet
Surface water return flow ……………………………… 1,191.8 acre-feet
Ground water return flow (from deep percolation) ……. 2,383.6 acre-feet
Total return flow ……………………………… 3,575.5 acre-feet
Net stream depletion ……………………………… 682.2 acre-feet

 
Average monthly values for these components are shown in Table 3. 
 
 The historical consumptive use averaged 682.2 acre-feet annually and ranged from 
438.5 acre-feet in 1984 to 803.8 acre-feet in 1958, as shown in Table 4. The net stream 
depletion is the difference between the field delivery and the return flow to the Colorado River 
for a given time interval. On a long-term average annual basis, the net stream depletion equals 
the historical consumptive use. As shown in Table 5, the net stream depletion averaged 682.2 
acre-feet annually and ranged from 360.7 acre-feet in 1994 to 1,286.5 acre-feet in 1989. The 
average monthly net stream depletions ranged from -278.1 acre-feet (-4.5 cfs) in August to 
633.6 acre-feet (10.6 cfs) in June. Negative stream depletion values indicate net stream flow 
“gain” and are due to the timing and volume of ground water return flow. It means that the return 
flow exceeded the diversion during that time interval. 
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PROPOSED OPERATION 
 
 Lagged ground water return flows can be replicated using a recharge site located in the 
northeast quadrant of the irrigated land as shown in Figure 3. It was excavated to a depth of 
approximately 13 feet with a surface area of 14.7 acres. Wright Water Engineers prepared an 
elevation-area-capacity table for this site and referred to it as “Augmentation Pond 1” (Wright, 
2010). As shown on Figure 4, a check and gate structure would be installed in the Bunte 
Highline Ditch. The water would be turned out of the ditch, measured, and delivered to the 
recharge site. On June 12, the recharge site was observed. It was dry and the gravel/cobbles 
were exposed. See Figure 5 for photographs of the recharge site. 
 
 The recharge site is located approximately 1,300 feet from the river which is equivalent 
to the distance from the center of the irrigated fields to the river, so the timing of the lagged 
recharge will replicate the timing of the historical ground water return flows. The ground water 
return flow factors described earlier can be used for this site. The amounts delivered to the 
recharge site should be equivalent to the amount of deep percolation that would have occurred 
under historical irrigation practices. These amounts can be determined as a percentage of 
Aspen Shorefox’s proportional diversions as follows: 
 

                                        Portion of Water Available to Aspen Shorefox’s Water Rights 
 April May June July August September October 
Canal loss 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 20.0% 
Delivery to recharge pond 39.1% 41.2% 45.9% 47.1% 39.6% 36.6% 40.9% 
Bypass at headgate 40.9% 38.8% 34.1% 32.9% 40.4% 43.4% 39.1% 

 
 It is understood that the CWCB will continue a call on Willow Creek but only up to the 
average monthly diversion rates, including the Horn Ranch’s ownership, as follows: 
 
 April May June July August September October 
Average monthly diversion, cfs 1.2 17.4 39.1 33.7 5.5 2.5 2.8 

 
CONCLUSIONS 
 

1) The Bunte Highline Ditch diverts water from Willow Creek about one mile downstream 
from Willow Creek Reservoir. Three water rights totaling 45.0 cfs have been decreed to 
the ditch for irrigation purposes. Aspen Shorefox’s interests in the water rights total 40 
cfs. 

 
2) The diversions under Aspen Shorefox’s interests by the Bunte Highline Ditch averaged 

5,323 acre-feet annually for 1950-2004 and ranged from 3,143 acre-feet in 1971 to 
8,150 acre-feet in 1992. The diversions typically began in mid-May and continued 
through early August. In some years, the diversions began as early as mid-April and 
continued through October. About 72 percent of the annual diversion volume was 
attributable to diversions in June and July. 

 
3) The historical stream depletions caused by the use of the Bunte Highline Ditch averaged 

682 acre-feet annually for 1950-2004 and ranged from 361 acre-feet in 1994 to 1,287 
acre-feet in 1989. 
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4) Aspen Shorefox proposes to loan its water rights for the Bunte Highline Ditch to the 
CWCB for instream flow purposes on the Colorado River. In order to provide the 
instream flow benefits, a portion of the water will be bypassed at the diversion point and 
part will continue to be diverted but delivered to an existing pond site to recharge the 
ground water. The lagged ground water return flows from the recharge site and ditch 
seepage will replicate the historical ground water return flows when the ditch was used 
solely for irrigation. 

 
5) The amount of net credit available for instream flow purposes is the amount bypassed at 

the diversion point less the historical tail water portion. This net credit would be 
identifiable in the Colorado River at the confluence with the Fraser River. 
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Source
Amount 

(cfs)
Adjudication 

Date
Appropriation 

Date
Administration 

Number
Decree Case 

No.
Priority 
Number

Willow Creek 22.82 8/3/1911 5/31/1887 20676.13665 C.A. 183 168

Willow Creek 14.14 10/28/1955 10/31/1914 34241.23679 C.A. 814 459

Willow Creek 8.04 10/28/1955 9/15/1941 34241.33495 C.A. 814 491

Aspen Shorefox, LLC owns 17.82 cfs of Priority No. 168 and the entirety of Priority Nos. 459 and 491.

Table 1
Pertinent Aspects of the Water Rights for the Bunte Highline Ditch

Helton & Williamsen, PC 5/16/2012 Water Rights Tabulation Table 1 taw



Water Year Nov-Mar Apr May Jun Jul Aug Sep Oct Annual First Day Last Day
Number of 

Days
Peak Day 

(cfs)
Average 

(cfs)

1950 0  0  1,004  1,369  1,414  1,414  46  0  5,246  10-May 1-Sep 115  23.0  23.0  
1951 0  0  873  813  1,485  860  7  0  4,037  10-May 1-Sep 115  36.0  17.7  
1952 No Record
1953 0  0  958  1,557  2,150  0  0  284  4,948  9-May 30-Oct 97  36.5  25.7  
1954 0  0  428  1,713  1,557  473  381  228  4,780  26-May 20-Oct 148  38.1  16.3  
1955 0  0  363  1,913  2,337  0  282  188  5,084  10-May 14-Oct 116  39.8  22.1  
1956 0  0  1,954  1,934  2,244  581  444  555  7,713  2-May 20-Oct 134  37.5  29.0  
1957 0  0  1,964  2,509  2,368  226  190  452  7,710  10-May 19-Oct 113  45.0  34.4  
1958 0  0  1,904  1,904  1,968  371  0  0  6,147  2-May 6-Aug 97  32.0  31.9  
1959 0  964  1,725  1,954  1,637  0  0  0  6,281  13-Apr 30-Jul 109  37.0  29.0  
1960 0  0  577  1,964  2,009  0  0  0  4,550  19-May 30-Jul 71  38.0  32.3  
1961 0  0  340  2,188  1,743  0  0  0  4,272  22-May 28-Jul 66  45.0  32.6  
1962 0  0  159  2,559  2,499  0  0  0  5,217  29-May 28-Jul 61  50.9  43.1  
1963 0  0  1,498  2,378  1,265  339  0  0  5,480  10-May 12-Aug 95  46.0  29.1  
1964 0  0  553  2,283  1,932  579  0  0  5,348  22-May 9-Aug 80  44.0  33.7  
1965 0  0  0  1,458  2,152  486  0  0  4,096  10-Jun 7-Aug 59  35.0  35.0  
1966 0  0  782  1,565  1,617  887  0  0  4,851  17-May 17-Aug 93  26.3  26.3  
1967 0  0  601  2,402  2,029  0  0  0  5,032  23-May 28-Jul 67  43.0  37.9  
1968 0  0  520  2,458  2,194  470  0  0  5,641  23-May 9-Aug 79  44.0  36.0  
1969 0  0  908  2,271  2,241  24  0  0  5,445  19-May 1-Aug 75  41.0  36.6  
1970 0  293  2,499  2,543  2,282  391  0  0  8,007  27-Apr 12-Aug 105  45.0  38.4  
1971 0  0  349  1,351  1,962  184  0  0  3,846  24-May 3-Aug 72  44.0  26.9  
1972 0  0  1,339  2,678  2,021  0  0  0  6,038  11-May 31-Jul 82  46.0  37.1  
1973 0  0  198  2,678  1,468  0  0  0  4,344  27-May 22-Jul 57  45.0  38.4  
1974 0  0  159  2,634  2,783  141  0  0  5,716  30-May 2-Aug 65  46.0  44.3  
1975 0  0  629  2,402  2,997  883  0  0  6,911  20-May 11-Aug 84  54.0  41.5  
1976 0  0  1,003  2,569  1,955  642  208  0  6,376  15-May 30-Sep 139  44.5  23.1  
1977 0  149  2,067  2,291  785  379  319  417  6,407  27-Apr 30-Oct 185  45.0  17.5  
1978 0  0  1,152  2,678  2,767  313  0  0  6,911  17-May 4-Aug 80  45.0  43.6  
1979 0  0  149  1,829  2,066  666  0  0  4,710  29-May 10-Aug 74  33.6  32.1  
1980 0  0  709  2,476  1,992  213  0  0  5,391  24-May 7-Aug 76  45.0  35.8  
1981 0  1,002  2,118  1,767  1,817  0  0  0  6,705  17-Apr 31-Jul 106  36.1  31.9  
1982 0  0  430  2,148  1,790  0  0  0  4,368  26-May 25-Jul 61  36.1  36.1  
1983 0  0  793  2,975  3,074  397  0  0  7,240  24-May 4-Aug 73  50.0  50.0  
1984 0  0  0  2,678  2,767  0  0  0  5,445  1-Jun 31-Jul 61  45.0  45.0  
1985 0  0  1,517  2,327  2,337  55  351  0  6,587  15-May 30-Sep 139  45.0  23.9  
1986 0  0  1,795  2,975  3,074  317  0  0  8,162  2-May 4-Aug 95  50.0  43.3  
1987 0  0  1,863  2,674  1,793  0  141  202  6,672  8-May 14-Oct 101  49.0  33.3  
1988 0  0  262  2,586  2,176  0  0  0  5,024  26-May 25-Jul 61  45.0  41.5  
1989 0  0  1,686  2,694  1,597  1,353  1,309  714  9,352  8-May 30-Oct 176  46.0  26.8  
1990 0  60  1,055  2,705  2,091  307  555  714  7,488  24-Apr 30-Oct 179  47.8  21.1  
1991 0  0  869  2,678  2,231  248  298  555  6,879  7-May 30-Oct 165  45.0  21.0  
1992 0  280  2,577  2,678  2,348  426  426  732  9,467  16-Apr 31-Oct 199  45.0  24.0  
1993 0  0  1,152  2,678  2,549  355  762  343  7,839  10-May 12-Oct 156  45.0  25.3  
1994 0  85  1,430  2,658  1,406  0  0  0  5,580  22-Apr 25-Jul 95  45.0  29.6  
1995 0  331  1,208  2,632  1,845  651  851  430  7,948  18-Apr 31-Oct 197  45.0  20.3  
1996 0  0  946  2,511  2,130  16  599  793  6,996  13-May 29-Oct 133  45.0  26.5  
1997 0  0  1,349  2,975  3,074  595  0  754  8,747  11-May 19-Oct 107  50.0  41.2  
1998 0  208  1,049  2,678  2,632  276  268  631  7,742  10-Apr 31-Oct 158  45.0  24.7  
1999 0  115  1,246  2,678  2,757  781  349  922  8,848  19-Apr 31-Oct 198  45.0  23.2  
2000 0  36  778  2,678  2,295  803  40  0  6,628  27-Apr 4-Sep 162  45.0  23.5  
2001 0  0  1,193  2,737  1,988  803  0  0  6,722  11-May 19-Aug 110  46.0  31.4  
2002 0  349  2,763  1,798  528  274  198  238  6,148  8-Apr 30-Oct 206  50.0  15.0  
2003 0  0  605  2,747  2,588  0  0  0  5,941  21-May 29-Jul 70  50.0  42.8  
2004 0  0  1,567  2,678  1,250  0  0  0  5,494  6-May 14-Jul 70  45.0  39.6  
2005 0  0  303  595  454  0  0  0  1,353  16-May 23-Jul 69  14.0  9.9  
2006 0  0  0  169  615  149  0  0  932  22-Jun 8-Aug 48  10.0  9.8  
2007 0  0  391  714  393  0  0  0  1,498  15-May 17-Jul 64  12.0  11.8  
2008 0  0  135  625  0  0  0  0  760  22-May 21-Jun 31  20.0  12.4  
2009 0  0  722  1,456  607  0  0  0  2,785  15-May 13-Jul 60  25.0  23.4  
2010 0  0  0  105  897  0  0  0  1,002  28-Jun 23-Jul 26  20.0  19.4  

1950-2010 
Average 0  65  986  2,155  1,917  305  134  153  5,715  12-May 29-Aug 103  40.5  29.6  

Maximum 0  1,002  2,763  2,975  3,074  1,414  1,309  922  9,467  28-Jun 31-Oct 206  54.0  50.0  
Minimum 0  0  0  105  0  0  0  0  760  8-Apr 21-Jun 26  10.0  9.8  

1950 - 2004:
Average 0  72  1,067  2,327  2,075  337  149  170  6,195  10-May 3-Sep 109  43.1  31.3  

Maximum 0  1,002  2,763  2,975  3,074  1,414  1,309  922  9,467  10-Jun 31-Oct 206  54.0  50.0  
Minimum 0  0  0  813  528  0  0  0  3,846  8-Apr 14-Jul 57  23.0  15.0  

Notes:

Table 2
Bunte Highline Ditch Summary of Diversions

(values in acre-feet)

Summarized from records obtained from the State Engineer's office with the following exceptions: 1) Values for 1970, 1976, and 1980 were estimated from U.S.G.S. streamflow records. 
2) Values for 1985 were estimated from information shown in the "1985-86 Annual Operating Plan" prepared by the U.S.B.R. 3) The values shown in the State Engineer's records for 
1953-55, 1957, 1977, and 1986 were adjusted based on the U.S.G.S. and U.S.B.R. records. November - March diversion values shown in the State Engineer's records were deleted. 
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Water Year Nov - Mar Apr May Jun Jul Aug Sep Oct Annual First Day Last Day
Number of 

Days
Peak Day 

(cfs)
Average 

(cfs)

1950 0  0  785  1,071  1,107  1,107  36  0  4,106  10-May 1-Sep 115  18.0  18.0  
1951 0  0  682  635  1,243  729  5  0  3,294  10-May 1-Sep 115  31.0  14.4  
1952 No Record
1953 0  0  748  1,271  1,842  0  0  222  4,083  9-May 30-Oct 97  31.5  21.2  
1954 0  0  368  1,415  1,257  369  298  178  3,885  26-May 20-Oct 148  33.1  13.2  
1955 0  0  284  1,636  2,030  0  221  147  4,317  10-May 14-Oct 116  34.8  18.8  
1956 0  0  1,667  1,636  1,937  502  347  434  6,522  2-May 20-Oct 134  32.5  24.5  
1957 0  0  1,745  2,212  2,061  196  149  353  6,716  10-May 19-Oct 113  40.0  30.0  
1958 0  0  1,607  1,607  1,660  311  0  0  5,185  2-May 6-Aug 97  27.0  26.9  
1959 0  785  1,418  1,657  1,359  0  0  0  5,219  13-Apr 30-Jul 109  32.0  24.1  
1960 0  0  473  1,666  1,712  0  0  0  3,851  19-May 30-Jul 71  33.0  27.3  
1961 0  0  274  1,912  1,477  0  0  0  3,663  22-May 28-Jul 66  40.0  28.0  
1962 0  0  134  2,261  2,222  0  0  0  4,616  29-May 28-Jul 61  45.9  38.2  
1963 0  0  1,292  2,081  1,043  265  0  0  4,681  10-May 12-Aug 95  41.0  24.8  
1964 0  0  481  1,985  1,624  490  0  0  4,581  22-May 9-Aug 80  39.0  28.9  
1965 0  0  0  1,250  1,845  417  0  0  3,511  10-Jun 7-Aug 59  30.0  30.0  
1966 0  0  634  1,267  1,310  718  0  0  3,929  17-May 17-Aug 93  21.3  21.3  
1967 0  0  516  2,104  1,754  0  0  0  4,374  23-May 28-Jul 67  38.0  32.9  
1968 0  0  432  2,160  1,886  391  0  0  4,870  23-May 9-Aug 79  39.0  31.1  
1969 0  0  786  1,974  1,938  19  0  0  4,716  19-May 1-Aug 75  36.0  31.7  
1970 0  257  2,222  2,245  1,975  310  0  0  7,009  27-Apr 12-Aug 105  40.0  33.7  
1971 0  0  273  1,062  1,654  155  0  0  3,143  24-May 3-Aug 72  39.0  22.0  
1972 0  0  1,145  2,380  1,720  0  0  0  5,245  11-May 31-Jul 82  41.0  32.2  
1973 0  0  155  2,380  1,258  0  0  0  3,793  27-May 22-Jul 57  40.0  33.6  
1974 0  0  139  2,337  2,475  121  0  0  5,072  30-May 2-Aug 65  41.0  39.3  
1975 0  0  523  2,104  2,690  778  0  0  6,095  20-May 11-Aug 84  49.0  36.6  
1976 0  0  861  2,271  1,651  501  163  0  5,447  15-May 30-Sep 139  39.5  19.8  
1977 0  116  1,791  1,993  613  296  249  325  5,385  27-Apr 30-Oct 185  40.0  14.7  
1978 0  0  1,012  2,380  2,460  274  0  0  6,126  17-May 4-Aug 80  40.0  38.6  
1979 0  0  119  1,531  1,759  567  0  0  3,976  29-May 10-Aug 74  28.6  27.1  
1980 0  0  630  2,179  1,701  167  0  0  4,676  24-May 7-Aug 76  40.0  31.0  
1981 0  864  1,811  1,470  1,510  0  0  0  5,654  17-Apr 31-Jul 106  31.1  26.9  
1982 0  0  370  1,851  1,542  0  0  0  3,763  26-May 25-Jul 61  31.1  31.1  
1983 0  0  714  2,678  2,767  357  0  0  6,516  24-May 4-Aug 73  45.0  45.0  
1984 0  0  0  2,380  2,460  0  0  0  4,840  1-Jun 31-Jul 61  40.0  40.0  
1985 0  0  1,349  2,029  2,029  43  274  0  5,724  15-May 30-Sep 139  40.0  20.8  
1986 0  0  1,514  2,678  2,767  278  0  0  7,236  2-May 4-Aug 95  45.0  38.4  
1987 0  0  1,632  2,376  1,529  0  110  158  5,805  8-May 14-Oct 101  44.0  29.0  
1988 0  0  204  2,290  1,930  0  0  0  4,425  26-May 25-Jul 61  40.0  36.6  
1989 0  0  1,468  2,396  1,296  1,056  1,022  558  7,797  8-May 30-Oct 176  41.0  22.3  
1990 0  46  895  2,408  1,828  240  434  558  6,409  24-Apr 30-Oct 179  42.8  18.1  
1991 0  0  733  2,380  1,984  194  232  434  5,957  7-May 30-Oct 165  40.0  18.2  
1992 0  221  2,269  2,380  2,041  333  333  572  8,150  16-Apr 31-Oct 199  40.0  20.6  
1993 0  0  982  2,380  2,252  277  595  268  6,754  10-May 12-Oct 156  40.0  21.8  
1994 0  67  1,210  2,360  1,170  0  0  0  4,807  22-Apr 25-Jul 95  40.0  25.5  
1995 0  259  972  2,335  1,624  514  665  336  6,703  18-Apr 31-Oct 197  40.0  17.2  
1996 0  0  783  2,214  1,863  12  468  620  5,960  13-May 29-Oct 133  40.0  22.6  
1997 0  0  1,157  2,678  2,767  536  0  589  7,726  11-May 19-Oct 107  45.0  36.4  
1998 0  163  901  2,380  2,325  239  209  493  6,709  10-Apr 31-Oct 158  40.0  21.4  
1999 0  90  1,074  2,380  2,450  650  273  720  7,636  19-Apr 31-Oct 198  40.0  19.9  
2000 0  28  649  2,380  1,992  627  31  0  5,708  27-Apr 4-Sep 162  40.0  20.0  
2001 0  0  998  2,440  1,684  635  0  0  5,758  11-May 19-Aug 110  41.0  26.8  
2002 0  275  2,456  1,533  412  214  155  186  5,230  8-Apr 30-Oct 206  45.0  12.8  
2003 0  0  527  2,450  2,301  0  0  0  5,278  21-May 29-Jul 70  45.0  38.0  
2004 0  0  1,349  2,380  1,111  0  0  0  4,840  6-May 14-Jul 70  40.0  34.9  

Average 0  59  911  2,035  1,794  276  116  132  5,323  10-May 3-Sep 109  38.1  27.0  
Maximum 0  864  2,456  2,678  2,767  1,107  1,022  720  8,150  10-Jun 31-Oct 206  49.0  45.0  
Minimum 0  0  0  635  412  0  0  0  3,143  8-Apr 14-Jul 57  18.0  12.8  

Table 2a
Bunte Highline Ditch Diversions - Aspen Shorefox, LLC Portion

(values in acre-feet)

Daily diversion values were prorated to Aspen Shorefox as 17.82/22.82 up to 22.82 cfs plus the amount greater than 22.82 cfs. For example 25 cfs was divided 5 cfs to Horn Ranches 
and 20 cfs to Aspen Shorefox. 17 cfs was divided 3.72 cfs to Horn Ranches and 13.28 cfs to Aspen Shorefox.
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Row Component Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Annual
1 Diversion (prorated) 0.0 0.0 0.0 0.0 0.0 58.7 911.1 2,034.4 1,793.8 275.6 116.0 132.3 5,322.1
2 Ditch loss 0.0 0.0 0.0 0.0 0.0 11.7 182.2 406.9 358.8 55.1 23.2 26.5 1,064.4

3 Field delivery 0.0 0.0 0.0 0.0 0.0 47.0 728.9 1,627.6 1,435.1 220.5 92.8 105.9 4,257.6
4 Deep percolation 0.0 0.0 0.0 0.0 0.0 23.0 375.1 934.3 845.5 109.0 42.5 54.2 2,383.6
5 Tailwater 0.0 0.0 0.0 0.0 0.0 11.5 187.6 467.2 422.8 54.5 21.3 27.1 1,191.8
6 Crop consumptive use 0.0 0.0 0.0 0.0 0.0 0.0 113.4 168.1 167.9 106.7 96.3 29.8 682.2
7 EOM soil storage 66.6 66.6 66.6 66.6 66.6 79.1 131.9 189.9 188.8 139.0 71.7 66.6 1,200.2
8 Soil storage change 0.0 0.0 0.0 0.0 0.0 12.5 52.8 58.0 -1.1 -49.8 -67.3 -5.1 ---

9 Surface water return 0.0 0.0 0.0 0.0 0.0 11.5 187.6 467.2 422.8 54.5 21.3 27.1 1,191.8
10 Groundwater return 87.2 34.5 8.2 3.3 1.3 10.1 172.0 526.8 700.7 444.1 237.3 158.2 2,383.6
11 Total return flow 87.2 34.5 8.2 3.3 1.3 21.6 359.5 994.0 1,123.4 498.6 258.6 185.3 3,575.5

12 Stream depletion (ac-ft) -87.2 -34.5 -8.2 -3.3 -1.3 25.4 369.4 633.6 311.7 -278.1 -165.8 -79.4 682.2
13 Stream depletion (cfs) -1.5 -0.6 -0.1 -0.1 0.0 0.4 6.2 10.6 5.2 -4.7 -2.8 -1.3 11.5

Row description:
1) Average monthly diversion by Bunte Highline Ditch adjusted for Aspen Shorefox, LLC prorational interest. 8) Change in soil moisture storage.
2) Ditch seepage loss at 20 percent of diversion. 9) From Row 5
3) Row 1 - Row 2. 10) Delayed return from deep percolation.
4) Percolation of irrigation application through root zone to ground water. 11) Row 9 + Row 10.
5) Surface water flowing from fields to Colorado River. 12) Diversion - Total return flow (Row 1 - Row 11).
6) Amount of irrigation application consumed by corp evapotranspiration. 13) Row 12 converted to cupic feet per second.
7) Previous month's storage + Row 3 - Rows 4, 5, and 6. Maximum soil moisture storage is 189.9 acre-feet.

Table 3
Water Budget Summary 1950-2004

Representing Apsen Shorefox, LLC Proportional Interests
(Values in Acre-Feet)

Helton & Williamsen, P.C. W:\C5001-BunteHighline\BCSM\BunteHighline_BCSM_OUTv2, 6/15/2012, ndp



Year Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Total

1950 0.0 0.0 0.0 0.0 0.0 0.0 128.1 184.5 177.1 124.6 77.9 57.0 749.4
1951 0.0 0.0 0.0 0.0 0.0 0.0 126.2 84.8 180.8 70.6 118.8 19.1 600.2
1952 0.0 0.0 0.0 0.0 0.0 0.0 122.5 155.0 169.7 88.1 142.4 58.1 735.8
1953 0.0 0.0 0.0 0.0 0.0 0.0 123.9 187.3 129.4 78.0 111.9 48.1 678.5
1954 0.0 0.0 0.0 0.0 0.0 0.0 140.6 204.4 159.2 127.5 81.8 49.1 762.5
1955 0.0 0.0 0.0 0.0 0.0 0.0 118.3 161.4 189.4 98.8 125.1 45.9 739.0
1956 0.0 0.0 0.0 0.0 0.0 0.0 138.1 218.9 154.7 87.5 144.1 52.1 795.4
1957 0.0 0.0 0.0 0.0 0.0 0.0 48.8 144.8 161.6 120.6 109.9 29.2 614.9
1958 0.0 0.0 0.0 0.0 0.0 0.0 122.8 200.6 190.9 108.1 132.7 48.7 803.8
1959 0.0 0.0 0.0 0.0 0.0 0.0 121.6 163.2 157.0 111.6 23.7 29.1 606.1
1960 0.0 0.0 0.0 0.0 0.0 0.0 107.7 192.3 181.0 140.5 49.4 0.0 670.9
1961 0.0 0.0 0.0 0.0 0.0 0.0 87.8 189.7 128.6 100.3 0.0 48.7 555.1
1962 0.0 0.0 0.0 0.0 0.0 0.0 83.6 146.9 191.5 153.5 36.4 0.0 612.0
1963 0.0 0.0 0.0 0.0 0.0 0.0 145.9 166.7 217.6 60.8 121.7 55.3 768.0
1964 0.0 0.0 0.0 0.0 0.0 0.0 146.4 142.8 192.4 108.7 117.6 54.1 762.0
1965 0.0 0.0 0.0 0.0 0.0 0.0 18.2 155.3 106.6 103.7 91.1 58.7 533.5
1966 0.0 0.0 0.0 0.0 0.0 0.0 143.8 178.7 200.2 113.7 110.3 39.5 786.1
1967 0.0 0.0 0.0 0.0 0.0 0.0 137.7 143.6 161.8 82.0 92.8 15.1 633.1
1968 0.0 0.0 0.0 0.0 0.0 0.0 108.9 201.9 197.2 107.1 123.3 40.6 779.0
1969 0.0 0.0 0.0 0.0 0.0 0.0 121.1 39.3 185.3 120.9 75.0 0.0 541.6
1970 0.0 0.0 0.0 0.0 0.0 0.0 159.0 163.4 188.3 102.4 82.0 17.2 712.2
1971 0.0 0.0 0.0 0.0 0.0 0.0 110.4 202.6 156.4 108.5 95.8 35.2 708.8
1972 0.0 0.0 0.0 0.0 0.0 0.0 146.2 156.4 185.2 101.4 88.5 0.0 677.8
1973 0.0 0.0 0.0 0.0 0.0 0.0 49.6 160.5 131.1 121.8 68.1 0.0 531.0
1974 0.0 0.0 0.0 0.0 0.0 0.0 44.4 147.1 150.9 137.2 91.4 0.0 571.1
1975 0.0 0.0 0.0 0.0 0.0 0.0 103.2 171.1 154.5 122.4 128.7 29.2 709.1
1976 0.0 0.0 0.0 0.0 0.0 0.0 119.1 167.6 174.1 102.1 62.7 44.7 670.4
1977 0.0 0.0 0.0 0.0 0.0 0.0 123.9 210.6 172.6 77.3 119.4 26.4 730.2
1978 0.0 0.0 0.0 0.0 0.0 0.0 114.1 182.9 203.9 137.4 132.6 7.5 778.4
1979 0.0 0.0 0.0 0.0 0.0 0.0 38.1 151.7 204.0 91.8 151.5 38.4 675.4
1980 0.0 0.0 0.0 0.0 0.0 0.0 119.4 208.4 194.5 100.6 110.8 31.8 765.5
1981 0.0 0.0 0.0 0.0 0.0 0.0 83.0 203.7 140.7 97.2 92.7 0.0 617.4
1982 0.0 0.0 0.0 0.0 0.0 0.0 87.3 170.3 174.1 117.5 72.4 0.0 621.7
1983 0.0 0.0 0.0 0.0 0.0 0.0 107.3 155.4 111.5 65.8 127.9 42.1 609.9
1984 0.0 0.0 0.0 0.0 0.0 0.0 19.9 87.9 140.7 112.3 77.6 0.0 438.5
1985 0.0 0.0 0.0 0.0 0.0 0.0 140.6 184.2 165.0 155.4 90.9 18.8 754.9
1986 0.0 0.0 0.0 0.0 0.0 0.0 141.9 220.8 158.6 76.6 86.0 24.1 708.0
1987 0.0 0.0 0.0 0.0 0.0 0.0 135.9 199.1 160.2 114.1 111.1 37.1 757.5
1988 0.0 0.0 0.0 0.0 0.0 0.0 78.9 163.6 206.3 136.9 53.0 0.0 638.7
1989 0.0 0.0 0.0 0.0 0.0 0.0 153.4 164.1 177.8 119.4 116.5 45.0 776.1
1990 0.0 0.0 0.0 0.0 0.0 0.0 100.3 210.7 126.8 129.1 95.4 34.9 697.2
1991 0.0 0.0 0.0 0.0 0.0 0.0 120.6 133.4 148.1 92.9 136.7 42.9 674.6
1992 0.0 0.0 0.0 0.0 0.0 0.0 117.9 166.1 182.4 98.6 128.3 44.7 738.0
1993 0.0 0.0 0.0 0.0 0.0 0.0 93.3 153.8 179.4 127.6 40.6 9.4 604.2
1994 0.0 0.0 0.0 0.0 0.0 0.0 168.8 187.1 201.9 97.2 92.7 0.0 747.6
1995 0.0 0.0 0.0 0.0 0.0 0.0 28.1 111.7 153.0 139.7 94.0 38.2 564.8
1996 0.0 0.0 0.0 0.0 0.0 0.0 142.8 178.7 192.9 137.9 81.7 40.9 774.9
1997 0.0 0.0 0.0 0.0 0.0 0.0 80.7 185.8 142.6 65.9 107.6 33.2 615.8
1998 0.0 0.0 0.0 0.0 0.0 0.0 161.0 128.2 96.7 109.5 126.1 8.4 630.0
1999 0.0 0.0 0.0 0.0 0.0 0.0 137.2 170.3 115.1 107.4 119.4 52.0 701.4
2000 0.0 0.0 0.0 0.0 0.0 0.0 138.1 176.9 204.8 94.4 100.3 57.6 772.2
2001 0.0 0.0 0.0 0.0 0.0 0.0 134.2 198.7 184.6 100.6 91.4 52.7 762.2
2002 0.0 0.0 0.0 0.0 0.0 0.0 139.2 216.0 192.4 123.4 94.1 21.5 786.5
2003 0.0 0.0 0.0 0.0 0.0 0.0 148.7 173.7 171.0 79.2 84.8 25.8 683.2
2004 0.0 0.0 0.0 0.0 0.0 0.0 159.3 120.2 159.3 60.0 60.0 28.5 587.4

Average 0.0 0.0 0.0 0.0 0.0 0.0 113.4 168.1 167.9 106.7 96.3 29.8 682.2
Maximum 0.0 0.0 0.0 0.0 0.0 0.0 168.8 220.8 217.6 155.4 151.5 58.7 803.8
Minimum 0.0 0.0 0.0 0.0 0.0 0.0 18.2 39.3 96.7 60.0 0.0 0.0 438.5

Table 4
Historical Consumptive Use Attributable to Aspen Shorefox, LLC Interests in the Bunte Highline Ditch

(Values in Acre-Feet)
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Year Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Total

1950 -49.0 -11.7 0.0 0.0 0.0 0.0 392.1 375.7 281.1 196.1 -233.6 -123.0 827.6
1951 -67.6 -33.4 -12.7 -0.3 0.0 0.0 340.3 196.8 379.5 51.4 -194.0 -96.9 563.0
1952 -53.5 -27.5 -8.3 0.0 0.0 28.8 413.5 598.0 303.2 -256.1 -152.9 -63.8 781.3
1953 -81.2 -31.2 -6.6 -2.6 -1.0 0.0 373.5 430.2 437.2 -353.6 -158.3 18.2 624.7
1954 -72.1 -30.2 -5.0 -3.0 -1.7 0.0 183.8 634.3 312.8 -53.9 1.7 -23.5 943.1
1955 -74.6 -33.0 -11.4 -5.0 -1.5 0.0 141.7 579.5 489.1 -385.3 -63.4 -49.3 587.0
1956 -80.8 -33.7 -6.3 -3.7 -1.1 0.0 679.7 416.5 371.9 -213.2 -84.0 10.7 1,056.0
1957 -137.4 -60.3 -22.1 -10.0 -4.2 0.0 551.9 480.8 281.2 -396.3 -180.2 16.9 520.3
1958 -111.9 -43.6 -11.5 -5.9 -2.7 0.0 579.5 379.6 306.2 -214.3 -205.4 -114.4 555.5
1959 -56.3 -22.4 -2.4 0.0 0.0 353.6 411.7 358.2 167.9 -341.4 -166.0 -92.8 610.1
1960 -44.6 -14.9 0.0 0.0 0.0 0.0 236.0 648.3 401.7 -332.2 -151.3 -88.5 654.5
1961 -49.6 -19.0 0.0 0.0 0.0 0.0 136.9 782.6 280.1 -311.0 -143.8 -84.1 592.1
1962 -47.9 -16.8 0.0 0.0 0.0 0.0 66.7 873.6 482.9 -441.0 -200.4 -117.3 599.7
1963 -68.0 -25.4 0.0 0.0 0.0 0.0 596.3 585.9 90.5 -161.4 -170.9 -94.6 752.5
1964 -48.4 -14.1 -2.4 0.0 0.0 0.0 240.0 742.3 330.9 -122.5 -213.8 -114.9 797.3
1965 -64.8 -25.6 -4.5 0.0 0.0 0.0 0.0 589.6 486.4 -138.6 -188.4 -101.8 552.1
1966 -59.7 -28.3 -3.7 0.0 0.0 0.0 316.4 486.4 342.5 40.8 -205.2 -103.3 785.8
1967 -57.5 -26.5 -7.4 0.0 0.0 0.0 257.4 745.6 320.7 -376.1 -175.0 -102.4 578.9
1968 -57.4 -19.9 0.0 0.0 0.0 0.0 215.8 830.6 396.1 -200.2 -218.4 -120.4 826.1
1969 -68.3 -26.7 -3.3 0.0 0.0 0.0 392.4 559.3 361.9 -404.9 -194.6 -113.5 502.1
1970 -62.7 -22.1 -0.1 0.0 0.0 128.5 805.7 459.8 251.3 -332.2 -264.6 -147.9 815.7
1971 -72.1 -26.4 -2.4 0.0 0.0 0.0 136.1 496.4 476.9 -205.5 -138.1 -78.0 586.8
1972 -44.5 -20.8 -1.2 0.0 0.0 0.0 552.6 692.5 231.8 -408.5 -195.8 -114.6 691.7
1973 -61.3 -19.0 0.0 0.0 0.0 0.0 77.3 915.5 140.1 -305.6 -146.8 -86.1 514.1
1974 -49.4 -14.0 0.0 0.0 0.0 0.0 69.3 895.7 521.0 -434.5 -234.8 -135.3 618.1
1975 -78.5 -30.9 -0.9 0.0 0.0 0.0 260.9 764.3 601.5 -216.4 -335.4 -178.0 786.5
1976 -101.8 -46.0 -8.0 0.0 0.0 0.0 430.0 701.2 237.8 -170.0 -161.6 -147.0 734.8
1977 -79.0 -30.4 -7.0 -1.2 0.0 58.0 612.7 463.8 -94.0 -102.3 -35.9 27.1 811.8
1978 -87.3 -31.0 -15.1 -7.4 -3.1 0.0 373.8 685.9 460.4 -390.2 -270.8 -153.5 561.8
1979 -83.1 -31.9 -2.1 0.0 0.0 0.0 59.4 659.9 471.1 -89.0 -213.9 -112.0 658.4
1980 -65.0 -29.4 -5.8 0.0 0.0 0.0 314.4 788.2 319.0 -281.3 -186.9 -106.5 746.8
1981 -59.3 -20.9 -1.3 0.0 0.0 376.9 492.3 251.9 209.3 -371.9 -179.1 -99.6 598.4
1982 -45.4 -17.1 0.0 0.0 0.0 0.0 184.8 723.3 324.2 -314.7 -145.7 -85.2 624.2
1983 -48.1 -17.0 0.0 0.0 0.0 0.0 356.5 871.4 483.5 -446.2 -315.5 -176.6 708.1
1984 -100.0 -39.8 -3.5 0.0 0.0 0.0 0.0 885.0 496.4 -498.9 -225.6 -132.0 381.7
1985 -77.2 -29.2 0.0 0.0 0.0 0.0 610.0 571.3 359.7 -423.5 -75.0 -149.4 786.7
1986 -75.5 -30.1 -4.0 -2.1 0.0 0.0 643.5 756.4 466.6 -480.6 -312.6 -177.4 784.1
1987 -95.2 -37.0 -2.3 0.0 0.0 0.0 641.6 621.9 129.4 -401.9 -141.8 -46.6 668.1
1988 -76.5 -25.7 -5.1 -3.0 -1.2 0.0 102.1 885.7 401.2 -393.4 -181.6 -106.3 596.3
1989 -61.1 -21.4 0.0 0.0 0.0 0.0 653.5 651.7 79.3 36.0 56.6 -108.1 1,286.5
1990 -224.0 -99.9 -50.2 -22.5 -6.4 13.9 322.8 724.6 229.3 -317.8 -14.3 21.7 577.1
1991 -168.0 -67.2 -26.7 -14.6 -6.4 0.0 294.6 701.0 292.0 -358.1 -116.5 59.8 589.8
1992 -124.4 -48.0 -14.6 -7.7 -3.4 66.1 716.1 460.0 228.7 -356.4 -118.0 22.1 820.5
1993 -167.8 -67.3 -25.7 -13.5 -6.3 0.0 351.8 668.3 377.3 -362.2 -33.3 -141.3 580.2
1994 -153.1 -65.1 -22.9 -12.1 -3.3 19.9 456.4 657.5 66.9 -324.9 -163.4 -95.2 360.7
1995 -47.8 -11.7 0.0 0.0 0.0 129.1 350.1 628.2 170.3 -165.7 6.7 -99.2 960.2
1996 -154.9 -65.4 -27.5 -13.5 -3.7 0.0 323.5 676.0 318.5 -406.6 37.9 92.7 777.0
1997 -158.4 -63.2 -24.8 -14.5 -6.2 0.0 396.2 746.6 454.5 -413.4 -357.5 68.2 627.5
1998 -172.7 -70.1 -21.4 -9.2 -5.3 48.6 343.9 668.3 346.9 -409.0 -163.8 38.6 594.6
1999 -150.3 -60.0 -18.5 -9.8 -4.7 26.8 392.2 667.0 393.7 -286.0 -200.1 60.7 811.0
2000 -208.3 -87.3 -33.6 -15.9 -7.9 8.3 275.9 743.5 344.7 -191.3 -272.0 -156.3 399.9
2001 -87.0 -34.3 -6.9 -0.2 0.0 0.0 475.1 749.5 224.9 -147.7 -273.8 -145.5 753.9
2002 -79.9 -30.0 -6.5 0.0 0.0 137.0 829.4 227.5 -147.1 -102.6 -58.8 3.6 772.6
2003 -50.5 -16.8 -7.9 -3.7 -1.4 0.0 263.2 853.6 435.8 -484.0 -222.6 -130.2 635.3
2004 -73.7 -26.7 0.0 0.0 0.0 0.0 621.7 639.8 14.3 -326.0 -164.2 -96.1 589.0

Average -87.2 -34.5 -8.2 -3.3 -1.3 25.4 369.4 633.6 311.7 -278.1 -165.8 -79.4 682.2
Maximum -44.5 -11.7 0.0 0.0 0.0 376.9 829.4 915.5 601.5 196.1 56.6 92.7 1,286.5
Minimum -224.0 -99.9 -50.2 -22.5 -7.9 0.0 0.0 196.8 -147.1 -498.9 -357.5 -178.0 360.7

Table 5
Stream Depletions Caused by the Use of Aspen Shorefox, LLC Interests in the BunteHighline Ditch

(Values in Acre-Feet)
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Figure 5 
Photographs of Proposed Recharge Pond 

Bunte Highline Ditch 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

     Looking south toward proposed pond from Bunte Highline Ditch. Standing on east side of proposed pond looking west. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Standing on east side of proposed pond looking south.  From southwest end of propose pond looking northeast. 
 

































































 

 

 

 

 

 

ATTACHMENT 6 

CWT OFFER TO CWCB 

  





 

 

 

 

 

 

ATTACHMENT 7 

CWCB RESPONSE LETTER TO CWT & SHOREFOX 
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