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Chapter

1

Background

Pursuant to Section 210(b) of the Reclamation Reform Act of 1982 (RRA), all agricultural, municipal, and industrial districts that have executed repayment of water supply contracts with the United States under federal reclamation law, the Water Supply Act of 1958, and the Warren Act are required to complete water management plans.  To comply with RRA, the North Fork Water Conservancy District (NFWCD) submitted its original water management plan in 1987.  However, updated water management plans are required on a five-year cycle.  This water management plan acts to fulfill the five-year plan update as required under the RRA.

To complete this plan, the NFWCD requested assistance from the Delta Soil Conservation District.  The Delta Soil Conservation District obtained financial assistance from the U.S. Bureau of Reclamation’s Water Conservation Field Services Program and coordinated this planning effort.  

Planning Process

This plan was completed following a standard planning process as outlined in Achieving Efficient Water Management: A Guidebook for Preparing Agricultural Water Conservation Plans (Hydrosphere 1996).  Figure 1-1 displays the planning process, which included the following steps:

1. Develop a Steering Committee ( a steering committee was developed to oversee the planning process.  The Steering Committee consisted of representatives from the NFWCD’s Board of Directors, associated private ditch companies, and water user associations.  Actions developed in this water management plan are a result of the Steering Committee’s guidance, comments, and evaluation.  The Steering Committee included the following members:
· Tom Alvey, Board member of the NFWCD and Leroux Creek Water Users Association (LCWRA)

· Merritt Denison, superintendent for the Fire Mountain Canal and Reservoir Company (FMCC) and Water Commissioner for Water District 40

· Paul Schmucker, Board member of the Fire Mountain Canal and Reservoir Company and Rogers Mesa Water Users Association

2. Gather Information and Identify Problems ( background information was gathered and documented in this plan to assist with identifying and analyzing water management concerns and opportunities. Information collected included physical setting of the NFWCD, water rights, water supply contracts, lands and crops, operating procedures, facilities, diversion records, water delivery efficiencies, and water pricing.  This information is summarized later in this chapter and in Chapter 2.  Interviewing Steering Committee members and ditch riders helped identify water management problems or opportunities.  In addition, a survey was distributed to all the water users in the NFWCD to identify water management concerns.
3. Set Goals and Priorities ( goals were developed to address identified water management concerns.  After the Steering Committee developed water management goals, they were prioritized based on their relative importance.
4. Evaluate Water Management Options ( this activity identified potential water management improvement measures to achieve each goal defined in step 3.  Each option was evaluated based on the following criteria:
· Feasibility

· Anticipated benefits

· Expected costs

5. Define Plan of Action ( water management actions were determined by evaluating proposed alternatives.  The alternative that best met the evaluation criteria was selected for implementation.  
6. Implement and Monitor ( each selected action was then prioritized for implementation based on its relative importance as determined by the Steering Committee.  A planning-level budget and schedule was then developed for each action with identification of preliminary funding sources.

FIGURE 1-1
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Planning Process

Description of the North Fork Water Conservancy District

The NFWCD was formed in 1941 as a Special District by a vote of property owners within its boundaries.  The primary purpose of the NFWCD is to act as an administrative and contracting agency for the Paonia Water Development Project (Paonia Project).  The Paonia Project, described further in the following sections, was constructed as part of the Federal Colorado River Storage Project to provide full and supplemental irrigation water to agricultural lands located in the North Fork of the Gunnison River Valley.

The NFWCD is located in west-central Colorado approximately 55 miles southeast from the City of Grand Junction.  Boundaries of the NFWCD are displayed on Map 1 (see map tube).  The NFWCD extends north into the West Muddy drainage, south to the Town of Hotchkiss, east to McClure Pass, and west to near the Town of Orchard City.  The NFWCD includes approximately 15,300 irrigated acres located in Delta and Gunnison counties.

The North Fork Valley receives prevailing mild and arid winds that emanate from the desert-like plateau region to the west.  This mild wind results in an annual average precipitation of 15.37 inches (Table 1-1) and an average frost-free period of 160 days a year.  The beneficial climate and irrigation water supplies produce valued agricultural products.  Fruits, such as apples, peaches, cherries, and pears are grown in the area, as well as forage for a substantial local cattle and dairy industry.

TABLE 1-1

Average Monthly Precipitation at Paonia

	Month
	Precipitation
(inches)

	January
	1.08

	February
	1.03

	March
	1.38

	April
	1.28

	May
	1.34

	June
	0.84

	July
	1.14

	August
	1.21

	September
	1.48

	October
	1.61

	November
	1.36

	December
	1.42

	Average Annual
	15.17


Source: NOAA 1991

As the population within the NFWCD increases, irrigated acres show a decreasing trend (Figure 1-2).  Unincorporated Delta County grew over 25 percent in the 1990s (Colorado Department of Local Affairs 2000); however, many new landowners are less inclined to invest in intensive agriculture due to declining profits.  This has resulted in fewer full-time farms in the North Fork Valley and the region continues to experience accelerated agriculture land conversion to other uses.  However, more efficient agricultural techniques have kept overall agricultural production relatively constant.

FIGURE 1-2
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Governance and Organizational Structure

The NFWCD is commonly referred to as a quasi-governmental organization, which is a political subdivision of the State of Colorado organized and acting pursuant to the Special District Act.  The Special District Act, in one form or another, has been in place since the late 1800s.  The most current Special District Act was adopted in 1981 (CRS 32-1-101, et. seq.).  While the NFWCD was formed before the current act, many provisions still apply.

The NFWCD is governed by a judge-appointed seven member Board of Directors and has the following primary powers:

1. To enter into contracts and agreements

2. To borrow and incur debt and to issue bonds

3. To acquire, dispose of and encumber real and personal property

4. To appoint, hire, and retain agents, employees, engineers, and attorneys

5. To fix fees, rates, tolls, penalties or charges for services and to effectuate liens on property for services provided

6. To furnish services and facilities

7. To adopt and amend bylaws, rules, and regulations

8. To levy taxes and collect revenue

9. To have the County Treasurer collect and pay over delinquent fees, rates, tolls, penalties, charges and assessments solely for water and sewer services

The NFWCD, as a whole, represents the interests of the Paonia Project.  Separate organizations operate specific elements within the NFWCD as defined in individual contracts.  These organizations include the following:

· Fire Mountain Canal and Reservoir Company (FMCC)

· Leroux Creek Water Users Association (LCWUA)

· Leroux Ditch and Enlargement Company (LDEC)

· Ragged Mountain Water Users Association (RMWUA)

FMCC, a non-profit corporation, was incorporated on October 10, 1933 to provide irrigation water to lands north of the North Fork of the Gunnison River (North Fork).  FMCC constructed, maintains, and operates the Fire Mountain Canal.  FMCC was also formed to purchase, construct, or otherwise acquire storage reservoirs that provide supplemental water distributed through the Fire Mountain Canal.  FMCC, on behalf of the NFWCD, also operates Paonia Dam and Reservoir as defined in an operating agreement.

LCWUA, a non-profit corporation, was incorporated on February 11, 1948 to acquire, provide, and distribute irrigation water to lands above Fire Mountain Canal including Rogers Mesa, Leroux Canyon, and Redlands Mesa.  As part of the Paonia Project, LCWUA contracted with the NFWCD and U.S. Bureau of Reclamation (USBOR) to use 4,550 acre-feet of Paonia Project water delivered by the Fire Mountain Canal.  This water exchange allowed Leroux Creek water users below the Fire Mountain Canal to become stockholders in FMCC.  Water previously delivered by the LCWUA below Fire Mountain Canal is now used by landowners above Fire Mountain Canal and administered by LCWUA.

LDEC was incorporated primarily to operate and maintain the Leroux Ditch.  LDEC contracted with the USBOR for the reconstruction, enlargement, extension, and operation and maintenance of Leroux Ditch in 1952 (contract number 14-06-400-06).

RMWUA, a non-profit corporation, was formed to provide irrigation water to lands upstream of Paonia Reservoir.  To receive supplemental irrigation water, RMWUA contracted with the NFWCD and USBOR.  The contract allows RMWUA to use 2,000 acre-feet of Paonia Project water from storage in Paonia Reservoir.  Water allocated to RMWUA was made available from the sediment pool capacity of Paonia Reservoir reserved to the United States.

Contract Obligations

Appendix A includes an index of NFWCD contracts, summary of Operations and Maintenance (O&M) provisions, and copies of actual contracts developed with the NFWCD.  The primary contracts include the following:

1. U.S. Bureau of Reclamation Paonia Project repayment and O&M contract, number I1r-1536, dated 6/11/48 and amended by contract number 14-06-400-668, dated 8/21/57, 11/14/64, 10/23/68, and 12/13/84

2. U.S. Bureau of Reclamation reconstruction, enlargement, and extension of Fire Mountain Canal contract, number I1r-1537, dated 8/9/48

3. U.S. Bureau of Reclamation reconstruction, relocation, and enlargement of Leroux Ditch contract , number 14-6-400-6, dated 9/22/52

4. U.S. Bureau of Reclamation supplemental operation and water distribution contract, number 14-06-400-4650, dated 5/12/67

5. U. S. Bureau of Reclamation supplemental water sales contract to Ragged Mountain Water Users Association, number 96-07-40-R2050, dated 7/18/96

6. NFWCD Paonia Dam and Reservoir operations agreement with Fire Mountain Canal and Reservoir Company, dated 9/7/99

Contract I1r-1536 as amended, primarily defines the repayment schedule for construction of the Paonia Dam and Reservoir and enlargement of Fire Mountain Canal by the United States. This contract was amended four times to reflect changes in the project.  The NFWCD agreed to pay the United States $2,320,000 in 68 successive annual payments of $34,118. Repayment is anticipated to be completed in 2040 and as of 1999, the outstanding repayment balance is $1,364,702.  Repayment contracts are typically perpetual.  When payout is achieved, the contract continues to be subject to all provisions with exception of repayment requirements.

Amendment contract 14-06-400-668 also describes canal improvement charges.  The 11/14/64 amendment states:

The NFWCD will require the LCWUA to make annual assessments during each of the last seven years of the development period sufficient to do rehabilitation and repair work on existing small reservoirs.

The NFWCD agrees that it will require the FMCC to make annual assessments during years four through ten of the development period, paid to the NFWCD, sufficient for financing the approved improvement work on the Fire Mountain Canal.

Contract I1R-1537 defines additional project works to be constructed by the United States. The contract provides that the United States will enlarge and extend the Fire Mountain Canal west of Leroux Creek to serve project lands on Rogers Mesa at no additional expense to the NFWCD.

Contract 14-6-400-6 defines additional project works to be constructed by the United States.  Project works included the relocation, enlargement, and extension of Leroux Ditch.

Contract 14-06-400-4650 outlines the replacement of water delivered by the LCWUA to water users below Fire Mountain Canal with Paonia Project water.  Fire Mountain Canal would deliver 4,550 acre-feet to Leroux Creek water users below of the canal.  Water previously delivered by LCWUA below Fire Mountain Canal would be reallocated to service users above the Fire Mountain Canal.

Contract 96-07-40-R2050 allows 2,000 acre-feet of water to be used by the RMWUA from Paonia Reservoir.  The water supply was made available from the sediment pool capacity of Paonia Reservoir, which continues to decrease each year.  RMWUA makes a water service payment of $3,200 per year for this water supply.  This contract is renewed every five years.

NFWCD also developed an annual operations and maintenance agreement with FMCC.  This agreement outlines the operational responsibilities for Paonia Dam and Reservoir.

Annual Budget

The County Treasurer levies general property taxes to defray the costs of the NFWCD.  Currently, the NFWCD has a 0.6 mill levy on the total assessment valuation for all taxable property within the District.  A tax of 0.5 mills is dedicated to serving debt of the Paonia Project; 0.1 mills are dedicated to operating expenses.  Actual revenues in 1999 were approximately $62,000 of which approximately 55 percent were allocated to debt payments for the Paonia Project.  The remaining revenue covers operating expenses of the District. Upon repayment of the Paonia Project, the NFWCD could potentially retain the mill levy for future funding.

Water Pricing

The NFWCD does not directly receive revenue from water sales other than income received through their contract with the RMWUA.  Given termination of the development period in contract 14-06-400-668, the NFWCD no longer collects assessments from FMCC and LCWUA for improvement work.  In addition, growth in the mill levy assessment has allowed the NFWCD to cover the annual Paonia Project repayment without revenue from FMCC and LCWUA.

The private ditch companies collect water assessments to cover operation and maintenance.  For the FMCC, an annual flat rate assessment is billed to water users.  Assessment rates are determined during an annual budgeting process.  For the 2000 irrigation season, FMCC charged $0.45 per share, which equals approximately $630 per cubic foot per second (CFS) of water.  Table 1-1 displays water prices for other districts in the region.  In general, FMCC water is relatively cheaper.

TABLE 1-2

Water Pricing for Other Districts

	Organization
	Cost per Acre-foot

	Fire Mountain Canal Company
	$2.59

	Overland Ditch Company
	$8.70

	Leroux Creek Water Users Association
	$15.30

	Redlands Mesa Water Users Association
	$15.35

	Uncompahgre Water Users Association
	$4.55 - $4.75

	Grand Valley Water Users Association
	$3.575


The Paonia Project

The Paonia Project provides full and supplemental irrigation water for 15,300 acres in the North Fork of the Gunnison River valley.  Of the 15,300 acres, 13,100 acres receive supplemental water and approximately 2,230 acres receive full water supply.  Before construction of the Project, most irrigated lands received an inadequate water supply.

Project construction included Paonia Dam and Reservoir, and enlargement and extension of Fire Mountain Canal and Leroux Ditch.  The Paonia Project was authorized on March 18, 1939, by presidential approval of the Secretary of the Interior’s feasibility findings, dated March 16, 1939.  Subsequent findings prompted issuance of a revised report in 1940, 1946, and 1951.  Following revisions, the project was reauthorized as a participating project under the Colorado River Storage Project on April 11, 1956.  Construction of Paonia Dam, Fire Mountain Canal extension, and Leroux Ditch enlargement was completed in 1962.

The NFWCD assumed responsibility for the operation, maintenance, and safety of the Paonia Project on June 1, 1962.  The NFWCD is responsible for the operation and maintenance of the Paonia Dam and associated structures.  In 1962, the NFWCD entered an operating agreement with the FMCC.  FMCC remains the operating entity of Paonia Dam and Fire Mountain Canal.  FMCC is responsible for the operation and maintenance of Fire Mountain Canal and associated structures.  In addition, the LDEC is responsible for the operation and maintenance of the Leroux Ditch and associated structures.  However, contract language allows the U.S. Bureau of Reclamation (USBOR) to require the NFWCD to take over operation and maintenance of the Fire Mountain Canal and Leroux Ditch, if needed.  In addition, contract language allows USBOR to take over operations and maintenance at the expense of the NFWCD.

Paonia Dam is located on Muddy Creek approximately 1 mile upstream of its confluence with Anthracite Creek, which in turn forms the North Fork of the Gunnison River.  The dam is an earthfill structure containing 1,302,000 cubic yards of embankment fill.  Paonia Reservoir has a surface area of 334 acres with initial storage capacity of 18,150 acre-feet.  Sedimentation over the years has decreased active storage capacity.  Today, active storage is estimated at 15,327 acre-feet.  Storage water is allocated to the following uses:

· 8,100 acre-feet to Fire Mountain Canal

· 4,550 acre-feet to Leroux Creek Water Users Association

· 2,000 acre-feet to Ragged Mountain Water Users Association

· 677 acre-feet remaining in a sedimentation pool

Fire Mountain Diversion Dam, located on the North Fork of the Gunnison River near Somerset, is a timber sheet-piling, rockfill structure.  Crest height is approximately 11 feet above the streambed.  Fire Mountain Canal extends 34.7 miles along the north side of the valley with over 30 miles of laterals.  The capacity of the canal is 200 CFS, reducing to 100 CFS at the Leroux Creek crossing.  The canal services over 480 water users that irrigate over 8,200 acres (Map 2, see map tube).  Table 1-2 summarizes the Fire Mountain Canal facilities.

The USBOR holds title to structures constructed as part of the Paonia Project.  These structures include the Paonia Dam, Fire Mountain Canal Diversion Dam, Fire Mountain Canal, and Leroux Ditch.  To ensure proper maintenance, BOR inspect these facilities on a 6-year cycle.  Dams are examined annually with a comprehensive review completed every six years.  Facilities other than dams are examined every 6 years.  BOR completes exam reports that may contain maintenance recommendations to the NFWCD.

TABLE 1-3

Summary of Fire Mountain Canal Facilities

	Length
	34.7 miles

	Diversion capacity
	200 CFS

	Length of canal section

clay 

concrete

shotcrete

pipe/box culvert/siphon
	19.21 miles

3.77 miles

0.96 miles

0.76 miles

	Number of turnouts
	85

	Number of siphons
	7

	Number of washouts
	7

	Number of canal flow measuring devices
	4


Previous Water Management Plans

The NFWCD or FMCC completed water management plans in 1987 and 1992.  The 1992 plan stated the following goals:

1. Continue to budget for and construct  canal improvements

2. Cooperate with other organizations to improve Paonia Project facilities

3. Identify options that will replace storage capacity being lost by sedimentation of Paonia Reservoir

4. Enlarge East Beckwith Reservoir

5. Ensure accurate water measurements  throughout the Fire Mountain Canal

6. Become more involved in water monitoring and measurement at reservoirs, streams, and canals

7. Promote better education of stockholders, officials, and staff

8. Promote reasonable methods of efficient water use

Based on these goals, the following water management measures were identified in the 1992 plan:

· Provide canal lining to reduce seepage and thus slide potential

· Monitor irrigation practices and promote efficient use of water

· Maintain headgates and weirs in good condition

· Promote better education of water users and staff concerning efficient use of water

· Change policy as needed to meet changing conditions

· Investigate inefficient practices and encourage multiple use in an attempt to conserve water

Recently, water management practices have focused on daily monitoring of Paonia Reservoir and Fire Mountain Canal.  Fire Mountain Canal is monitored to control diversion amounts, leaks, breaks, and unauthorized diversions.  Water measurement readings are taken daily at each turnout along the canal.  In addition, FMCC allocates approximately 20 percent of their annual budget to capital improvements.  This has resulted in continued canal lining to reduce seepage.

Chapter

2

Water Resource Inventory

This chapter describes the NFWCD’s current water resource facilities.  Water rights, water administration, and the water delivery system are described.  In addition, the water budget concept is presented to examine operational efficiencies for the NFWCD.

Water Rights

Paonia Reservoir

History and Changes of Water Rights

Anticipating the construction of the Paonia Project, the NFWCD filed for storage rights for Spring Creek Reservoir, later to be known as Paonia Reservoir.  On March 20, 1954, the Division 4 Water Court awarded Spring Creek Reservoir a conditional storage right for 18,000 acre-feet.  On January 31, 1964, in Case No. 4808, an additional 3,000 acre-feet were conditionally awarded for an enlargement of Spring Creek Reservoir.  At this time, the name was changed to Paonia Reservoir.  Beneficial uses recognized in the adjudication were irrigation, domestic, stock, and industrial.

On March 18, 1966, in Case CA 4808, both conditional water rights for Paonia Reservoir were made absolute.  On March 23, 1971, in Case W 206, an absolute refill storage right was awarded for 7,424 acre feet and a conditional storage right was awarded for 2,576 acre feet.  The decree stated that the refill right was from summertime thunderstorms and the storage right “will be…inferior to all other present priorities of water users in Division No. 4.”

On December 31, 1983, in Case 83CW328, a second enlargement of Paonia Reservoir was awarded by the Water Court for 3500 acre feet, however, the storage right was subsequently abandoned by the Water Court on January 5, 1995.  On December 31, 1992, in Case 92CW153, the Division 4 Water Court awarded a refill storage right to Paonia Reservoir for 18,000 acre feet for all beneficial uses.  The purpose of this decree was to recognize the filling and release of waters from Paonia Reservoir for the purpose of flood control and subsequent storage for the beneficial use of irrigation and other uses.

Current Water Rights

Table 2-1 provides a listing of current water rights associated with Paonia Reservoir.  Currently, Paonia Reservoir has storage rights for 21,000 acre feet and refill rights for 28,000 acre feet of which 2,576 acre feet are still conditionally decreed.

Water Administration

Paonia Reservoir water rights are considered junior in relative priority.  Under normal winter snowpack conditions, the reservoir generally empties before spring runoff and is filled during the height of the runoff.  As soon as springtime high water diminishes, the storage rights for the reservoir fall out of priority and additional storage is curtailed.

Fire Mountain Canal

History and Changes of Water Rights

In 1904, the first water right of 50 CFS was awarded to the Fire Mountain Canal to irrigate 3,449 acres.  In 1914, a second water right of 44.5 CFS was obtained to irrigate an additional 1780 acres.  In 1930, additional water rights were decreed from several tributaries (Terror Creek, Stephens Gulch, Roatcap Creek, Runzel Creek, Love Gulch and Jay Creek) and the North Fork River to irrigate a total of 5721 acres.  Total cumulative diversions from all tributaries were limited to 125 CFS.

Anticipating diversions from the Paonia Reservoir Project, water rights were decreed to the Fire Mountain Canal in 1954.  Water rights decreed during the 1954 adjudication included: 

· 90 CFS for the Fire Mountain Canal enlargement and extension,

· 19 CFS conditional for power use in the Minnesota Syphon

· 25 CFS conditional for irrigation from waste water and seeps

· 16 CFS conditional for irrigation.

Case No. 3503 stated there were 10,930 irrigated acres under the Fire Mountain Canal to be used by the conditional and absolute water rights.  This adjudication also recognized a cumulative 30 CFS for domestic and stock uses during the non-irrigation season from the North Fork River and Terror Creek.  During the mid 1950s, the Fire Mountain Canal had a total of 309.5 CFS decreed absolute, 41.0 CFS decreed conditional for irrigation, 30.0 CFS decreed for domestic and stock use during the non-irrigation season, and 19.0 CFS decreed for power.

During and following the development of the Paonia Project, several changes were made to water rights.  On May 12, 1967, the NFWCD, FMCC, and LCWUA entered a supplemental operation and water distribution contract with the USBOR.  This involved a complete diversion of all decreed waters of the LCWUA upstream of Fir e Mountain Canal and the replacement of LCWUA water downstream of Fire Mountain Canal by project water.  This resulted in water users below Fire Mountain Canal exchanging their LCWUA stock for FMCC stock.  The LCWUA stock held above Fire Mountain Canal was then assessed to meet LCWUA’s obligation to pay for the Paonia Project.  Redlands Mesa Water Users Association was formed to deliver Leroux Creek water upstream of Fire Mountain Canal through the Stull ditch.  LCWUA delivers Leroux Creek water upstream of FMC through the Highline ditch.

Several other changes were made to FMCC’s water rights during the development of the Paonia Project.  The plan for the Minnesota Siphon was discarded.  On December 12, 1962, the conditional water right for 19.0 CFS for power use at the Minnesota Siphon was abandoned.  On May 20, 1975, the conditional water right for 25.0 CFS for irrigation from wastes and seeps was also abandoned.  On May 27, 1975, 1.0 CFS was transferred from Runzel Creek to the Burns Ditch and on July 29, 1976, the conditional 16.0 CFS for irrigation was made absolute.  In addition, on July 1, 1985, an additional 50.0 CFS was abandoned ( 15.0 CFS from Stephens Gulch, 5.0 CFS from Love Gulch, and 30 CFS from Jay Creek.

Current Water Rights

Table 2-2 provides a listing of current water rights associated with the Fire Mountain Canal.  Currently, water decreed to the Fire Mountain Canal includes the following:

· 208.0 CFS for irrigation from the North Fork River

· 70.0 CFS for irrigation from Terror Creek

· 40.0 CFS for irrigation from Roatcap Creek

· 30.0 CFS for domestic and stock use during the non-irrigation season diverted cumulative from the North Fork and Terror Creek

East Beckwith Reservoir No. 1

FMCC also own 75 percent interest in the East Beckwith Reservoir No. 1.  This reservoir is located in the Lost Lake watershed along a tributary to Anthracite Creek.  East Beckwith Reservoir No. 1 was decreed an absolute water right for 568 acre-feet and conditional 277 acre-feet right on December 21, 1989.  Subsequently, the 277 acre-feet water right was abandoned in Water Court Case 89CW121.  Water Court Case 92W057 abandoned an additional 185 acre-feet.

Storage rights in East Beckwith Reservoir No. 1 are currently 383 acre-feet; 287.25 acre-feet owned by the FMCC.  In Water Court Case W2864, industrial use was added as a beneficial use and FMCC’s interest was decreed with an alternative point of diversion to Hawks Nest Pipeline No. 2.  Currently, West Elk Coal Company annually leases 125 acre-feet from FMCC through the Hawks Nest Pipeline.  The remaining storage decreed to FMCC is 162.25 acre-feet.  It is estimated that sedimentation has reduced the storage to 100 acre-feet, which is used by FMCC as supplemental irrigation water (Denison 2000).

Water Administration

The Fire Mountain Canal water rights decreed in the 1930, 1936, and the 1954 adjudication are considered “flood water rights” and usually fall out of priority after spring runoff diminishes.  The water rights decreed in the 1914 and 1904 adjudication are considered relatively senior water rights.  However, use of these water rights falls out of priority approximately once every two years.  Storage water from Paonia Reservoir and East Beckwith Reservoir No. 1 supplement Fire Mountain Canal’s direct diversions.  Storage water is typically released for diversion into Fire Mountain Canal by July 1.

Table 2-3 is a list of water rights on the North Fork of the Gunnison River that are senior to the Fire Mountain Canal 1904 decree.  Stewart, Paonia, Wade and Hightower, and Farmers ditches hold the most senior water rights directly downstream of Fire Mountain Canal.  During low flow years, these water rights are typically the first to place a “call for water” on the North Fork.  A “call for water” is placed when senior water right holders are not receiving their decreed amount.  This results in reducing upstream diversions that are junior in priority to satisfy the downstream senior water right.  Below Paonia Ditch, there are several other water rights senior to Fire Mountain Canal.  However, “call for water” typically does not occur below the Paonia Ditch due to the contribution of irrigation return flows and small tributaries.

TABLE 2-3

Senior Water Rights on the North Fork1

	Name
	Amount (CFS)
	Adjudication
	Comments

	Stewart Ditch2
Stewart Ditch
	5.98
50.75
	4/12/1901
2/20/1904
	

	North Fork Farmers Ditch2
	24.80
	4/12/1901
	

	Wade & Hightower Ditch2
Paonia Ditch2
	2.25
10.85
	4/12/1901
4/12/1901
	Alternative point at Paonia Ditch

	Monitor Ditch
	8.25
	4/12/1901
	

	Short Ditch
Short Ditch
	10.50
2.20
	4/12/1901
2/20/1904
	

	Shepard/Wilmont Ditch
Shepard/Wilmont Ditch
	8.20
0.375
	4/12/1901
2/20/1904
	

	Vandeford Ditch
	14.50
	4/12/1901
	

	Smith/McKnight Ditch
Smith/McKnight Ditch
	4.05
0.875
	4/12/1901
2/20/1904
	

	Totals
	143.50
	
	


1. Senior in priority to Fire Mountain Canal’s 50 CFS adjudicated on 2/20/1904 (in downstream order).  2. Water rights that “call out” the Fire Mountain Canal.  A “call for water” is placed with the Water Commissioner when senior water right holders are not receiving their decreed amount of water.  When a “call” is placed, the Water Commissioner curtails upstream diversions that are junior in priority to the calling water right until the calling water right’s decree is satisfied.

Delivery System

Paonia Reservoir

Construction of Paonia Reservoir was completed in January of 1962 with an active storage capacity of 21,000 acre feet; an 11,000 acre feet conservation pool and a 10,000 acre feet sedimentation pool (USBOR 1957).  Perpetual water service contracts provide 8,100 acre-feet annually to Fire Mountain Canal and 4,550 acre feet annually to LCWUA.  In 1977, a 5-year, renewable Supplemental Water Sale Contract was developed with the RMWUA for 2,000 acre-feet annually.  

In 1988, the USBOR conducted a study to estimate the loss of storage in the sedimentation pool.  The active storage capacity was determined to be 16,527 acre-feet, a loss of 4,473 acre-feet since the initial filling in 1962.  It is estimated that the reservoir loses 100 acre-feet annually to sedimentation.  Therefore, the present storage is estimated at 15,327 acre-feet with 14,650 acre-feet contracted to users. Approximately 677 acre-feet of non-contracted water remains in Paonia Reservoir today. The USBOR retained the right to use water stored in sedimentation pool.  However, it was assumed that the Paonia Project would use storage in the sedimentation pool until it was no longer in existence (USBOR 1957).  If sedimentation occurs at the estimated rate, there will be no space remaining in the sedimentation pool by the year 2007 (Ozga 2000).

Generally, the Paonia Reservoir is emptied by the end of September and fills during the spring run-off to provide flood control.  In an average year, the reservoir begins filling by May 1 and reaches storage capacity by June 1.  By July 15, water is typically released for Fire Mountain Canal and the LCWUA.  The reservoir is normally emptied by September 30.  To maintain flood control capacity, current operating policy does not allow water to be carried over to subsequent years.

Fire Mountain Canal

The Fire Mountain Canal has 456 shareholders and 220,155 outstanding shares.  Appendix A provides of listing of current shareholders.  Currently, no certificates are issued under 50 shares due to delivery constraints.  Fourteen hundred (1400) shares equals one CFS, or 0.035 CFS per 50 shares.  The duty of water has been calculated to be 25 shares per acre with a minimum of 40 acres (1000 shares).

The length of Fire Mountain Canal is 29.67 miles and the Fire Mountain Canal Extension is an additional 3.5 miles (Map 2, see map tube).  Headgate diversion capacity is 200 CFS and 100 CFS at the Leroux Creek crossing (USBOR 1957).  Headgate diversions are generally held to 165 CFS due to allow for fluctuations in the river level (Denison 2000).  Eighty-five farm turnouts and three main laterals divert water to FMCC water users.  The greatest amount of water is used below Leroux Creek (Figure 2-1).

Headgate diversions usually begin in mid-April and end from early September to mid-October.  The canal turn-off date is dependent upon storage releases from Paonia Reservoir and annual climate conditions.  Approximately 81 percent of direct diversions occur from April 15 though July; 77 percent of storage releases occur in August and September.   For the past eleven years, the average diversions from both direct flow and storage releases total only 2 percent in October.

FIGURE 2-1
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Water Distribution along Fire Mountain Canal

Water Budget

The water budget concept is simply a comparison of water inflows to water outflows (Figure 2-2).  Water inflows consist of all the sources of water supplied to the NFWCD (i.e. diversions, precipitation).  Water outflows consist of water removed from the system (i.e. evaporation, canal seepage, crop use, field runoff, and field percolation).  The water budget provides a mechanism to examine operational efficiencies of the NFWCD’s irrigation system.

Figure 2-2

Water Budget Concept
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For this water management plan, water budgets were developed for irrigated lands serviced by the Fire Mountain Canal since the canal irrigates the largest number of acres within the NFWCD.  In addition, available data outside the Fire Mountain Canal service area were more limited.  A water budget was developed for two scenarios; one examined average conditions and the other examined drought conditions.  The average condition scenario is based on average diversion data from 1988 through 1998.  The drought condition scenario is based on data from the 1994 drought year.

Water budget results are summarized in Table 2-4 and Figure 2-3 for the average scenario; Table 2-5 and Figure 2-4 for the drought scenario.  The following sections discuss the results and describe how the water budgets were developed.

Headgate Diversions

Table 2-6 and Figure 2-5 summarizes Fire Mountain Canal headgate diversions for years 1988 through 1998.  The minimum diversions occurred in 1994; the maximum occurred in 1992.  Storage and direct diversions vary from year to year depending on yearly climate conditions (Table 2-6).  Over the 11-year period, total diversions averaged 47,373 acre-feet.  Water released from East Beckwith Reservoir No. 1 to Fire Mountain Canal amounted to less than 1 percent of average storage diversions.

Delivery Losses

Delivery losses included canal evaporation, canal seepage, and water used by vegetation along the canal.  Delivery losses in the Fire Mountain Canal were originally estimated to be 1 percent per mile of open canal or 33 percent of headgate diversions (USBOR 1957).  Over the years, lining the canal with concrete or installing pipe sections has reduced canal seepage.  To estimate current delivery losses, water measurements were recorded along the canal during the most recent irrigation season.  Water measurements were taken in the canal at Leroux Creek and downstream at the Fire Mountain Canal extension.  In addition, water measurements were taken for all farm turnouts between these two points.  Delivery losses were estimated by subtracting the total flow turned out and flow at the extension from flow measured upstream at Leroux Creek.  Based on these measurements, an estimated 1.71 CFS was lost for the 1.8 miles of canal between the measurement point, or 0.95 CFS per mile.  Extrapolating this loss estimate for the 29.67 miles of the canal results in 28.18 CFS lost per day, or 55.79 acre-feet per day, or 17 percent of diversions at a constant diversion flow rate of 165.0 CFS.

FIGURE 2-3
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Average Canal Diversions and Diversion Requirements

Note: Diversion requirements equal two times crop requirements (assumes 50% on-farm efficiency) plus delivery losses.


Share demand equals water delivered if continuously supplying all the shares in Fire Mountain Canal.

FIGURE 2-4
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Canal Diversions and Diversion Requirements for 1994 Drought Year

Note: Diversion requirements equal two times crop requirements (assumes 50% on-farm efficiency) plus delivery losses.


Share demand equals water delivered if continuously supplying all the shares in Fire Mountain Canal.
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FIGURE 2-5

Fire Mountain Canal Diversions: 1988-1998

Source: CDWR, 2000

Farm Delivery

Water delivered to farms equals water diverted at the headgate less delivery losses.  Monthly estimates of water delivered to farms are displayed in Table 2-4 Table 2-5 for the average and drought scenarios, respectively.  On average, approximately 4.63 acre-feet per acre are delivered to farms.  For the drought year, approximately 3.63 acre-feet per acre were delivered to farms. 

Crop Requirements

Originally, USBOR estimated the Fire Mountain Canal irrigated 8,270 acres (USBOR 1957).  For this report, current irrigated acres were obtained from the Colorado Department of Water Resources (CDWR 2000b).  The 1993 data indicated that irrigated lands had been reduced to 8259 acres.  Crop distributions included 6,964.8 acres in alfalfa or grass hay and pasture (84%), 319.8 acres in silage and grains (4%), and 974.3 acres in orchards (12%).

Consumptive use or crop water requirement was calculated by the Blaney-Criddle method using Paonia climate data shown in Table 1-1 (Dalton 2000).  Results are presented in Table 2-7.  Overall, an average water requirement of 2.2 acre-foot per acre was estimated for the average scenario; 2.5-acre-foot per acre for the drought scenario.

Efficiencies

One valuable aspect of the water budget is that is provides a means to calculate efficiencies.  Estimating efficiencies helps identify potential areas for irrigation improvements.  As displayed in Table 2-4 and Table 2-5, the following efficiencies were estimated:

1. Overall efficiency = Crop requirements / Total diversions

2. Delivery efficiency = Farm deliveries / Total diversions

3. Farm efficiency = Crop requirements / Farm deliveries

Overall efficiency of the Fire Mountain Canal system was estimated to be between 36 and 38 percent.  This indicates that crops are using 36 percent of headgate diversions.  The remaining water (64%) is being lost through delivery and on-farm inefficiencies.  USBOR originally estimated a 27 percent overall efficiency for Fire Mountain Canal (USBOR 1957).  Therefore, overall efficiency is greater than originally estimated.

Delivery Efficiency was estimated to be approximately 80 percent.  This indicates 20 percent of the headgate diversions are lost during delivery in the Fire Mountain Canal.  USBOR originally estimated a 30 percent delivery loss for length of the canal (USBOR 1957).  Therefore, water delivery is currently more efficient than originally estimated.

Farm efficiency was estimated to be approximately 46 percent.  This means 46 percent of the water delivered to farms is actually used by crops.   USBOR originally estimated a farm efficiency of 57 percent (USBOR 1957).  Therefore, current estimates do not meet original estimates.  

Water Budget Results

Upon review of the water budget, the following observations are made:

1. Overall, the Fire Mountain Canal is doing a relatively good job matching diversions with crop demands (Figures 2-3 and 2-4).  Small amounts of excess water is diverted in the early and late irrigation months; however, inadequate water is being diverted during the peak demand months.  There is the potential to increase diversions during peak demand (June, July) and decrease diversions during May and August.  Excess water in the early months can just be a result of flushing flows used during the turn-on of the canal.

2. While Fire Mountain Canal is not a typical demand-type irrigation system, water is being supplied to match crop demand.

3. Evaporation is a minor contributor to delivery losses.

4. Delivery losses are low for an earthen ditch canal (20%).  Based on discussions with the Natural Resources Conservation Service (NRCS), earthen ditch canals in our area can lose up to 40 percent of water diverted (Boyce 2000).

5. On-farm efficiencies are approaching 50 percent, which is relatively good for surface irrigation through gated-pipe systems.  Typically, surface irrigation in our region, by the use of furrows or corrugations, achieves a maximum efficiency of 50 percent.

6. The greatest efficiency improvements would be obtained by upgrading on-farm irrigation systems to more efficient methods such as surge or sprinkler irrigation systems.
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Water Management Issues and Opportunities

Several methods were used to identify water management issues and opportunities.  First, the steering committee members provided valuable information from their day-to-day observations and experience.  Second, agency staff and large water users were interviewed to collect information.  Third, a survey was mailed to water users to identify their concerns and lastly, the water budget was developed to analyze the Fire Mountain Canal irrigation system.

Based on this information, several water management issues were identified and placed into general categories:

1. Water Measurement and Accounting

· Deterioration and accuracy of water measurement devices

· Annually reconciling water shares

· Matching crop water needs with diversions

2. Water Pricing

· Cost to deliver water to small users

3. Information and Education

· Poorly informed new water users (turn-on, turn-off dates, share equivalents, rules for use, water rights, yearly water availability, how to irrigate, contact persons, existing policies, easements, operating procedures)

· Poorly informed realtors

· Incomplete map of irrigation system

4. Organizational

· District playing a more active role

· Unclear responsibilities of each water user organization

· Board representation

· Getting quorum at annual meeting

5. Operating Procedures

· Weed control

· Control of water diverted at Fire Mountain Canal headgate during fluctuating flows

· Excess early water

· Implementing more efficient on-farm irrigation systems

· Siphon maintenance

6. Polices

· Transfer of water shares down the canal (water is not tied to the land, but cannot be transferred out of the District)

· Effect of development near canal

7. Facilities

· Siltation of Paonia Reservoir

· Inadequate late season water during drought years

· Capacity of Roatcap siphon

· Canal stability on Garvin Mesa

· Erosion at Terror Creek siphon

· Seepage of Fire Mountain Canal

· Aging Leroux Creek dams

· Aging Leroux Creek infrastructure (headgates, ditches, flumes)

8. Environmental

· Quantifying water rights in the Black Canyon National Park

· Endangered fish biological opinion

Water Management Goals and Objectives

The steering committee developed the following goals and objectives after evaluating water management concerns.

Goal 1:
Improve coordination, cooperation, and information exchange between the NFWCD, private ditch companies, water users, and agencies

Objective: Clearly define lines of responsibilities between NFWCD and private ditch companies

Objective: Broaden board representation

Objective: Educate poorly informed water users

Objective: Promote more efficient on-farm irrigation systems

Objective: Engage in discussions regarding water rights determination for Black Canyon National Park and USFWS biological opinion regarding endangered fish

Goal 2:
Increase availability of drought season water

Objective: Examine potential of increasing water storage and delivery efficiencies

Goal 3:
Improve water delivery and storage system

Objective: Improve accuracy of water measurement devices

Objective: Continue to reduce water losses in delivery system

Objective: Improve weed control along delivery ditches

Objective: Continue annual infrastructure improvement program

Goal 4:
Improve water administration to reflect changes in water users

Objective: Improve annual reconciliation of water shares for FMCC

Objective: Improve pricing structure to reflect additional costs associated with delivery to small users

Objective: Improve polices to address water transfers and development near delivery canals

Alternative Evaluation

Several alternatives were examined to address water management concerns.  Each alternative was evaluated based on technical feasibility, pragmatic feasibility, anticipated benefits, and estimated costs.  Pragmatic feasibility included evaluation of operation, maintenance, and environmental concerns.  Feasible alternatives with benefits outweighing costs were selected for implementation.  Table 3-1 displays an example of the evaluation matrix applied during the alternative evaluation.

TABLE 3-1

Alternative Evaluation Matrix Example

Objective: Improve control of water diverted at FMC headgate during river flow fluctuations
	Alternative
	Technical Feasibility
	Pragmatic Feasibility
	Benefits
	Estimated
Cost

	Automate radial headgate
	Difficult to fine tune flow with large radial gate
	Existing gate does not operate smoothly and would need replacement, less diversion control, high O&M
	Reduced risk of operational spill, reduced staff time, better control of water diverted, remote monitoring
	$55,000

	Automate waste canal gate
	Common installation
	Common installation, existing waste canal gate, more diversion control
	Reduced risk of operational spill, reduced staff time, better control of water diverted, remote monitoring
	$15,000

	Construct new canal overflow wasteway
	Large structure given head requirements to waste required flow
	Discharge under Hwy. 133, less diversion control
	Low operation and maintenance
	$25,000

	Increase head on radial headgate during low flows
	Reduces minimum headgate opening
	Permits, less diversion control, environmental concerns
	Use of existing structures
	$20,000


Selected alternative is shown in bold.

Selected Actions

Table 3-2 summarizes actions selected for implementation and their priorities.  Each action and the associated benefits are briefly described below.

The NFWCD will attempt to make progress on high priority actions within the next five years.  Medium or low priority actions are ongoing activities that will be addressed as additional information is gathered or funding becomes available.  The NFWCD may modify priorities, completion dates, or selected actions if funding cannot be secured or additional information shows a decrease in effectiveness.  Before commencement of each action, the NFWCD will conduct compliance reviews to ensure all applicable federal, state, and local laws are followed.

Conduct Information Exchange Meetings

Misunderstandings continue to occur between the NFWCD, FMCC, LCWUA, and USBOR.  Specifically, conflict occurs when the individual organizations do not have a clear idea of roles and responsibilities.  The NFWCD would like to bring together water user groups and government agencies to help reduce misunderstandings and clarify responsibilities.  The initial meeting is scheduled for spring 2001 and additional meetings will be conducted as needed.

Reconcile Water Shares

As water shares continue to change ownership, FMCC continues to have difficulty reconciling water shares so they know water amounts to turnout at each canal gate.  To address this issue, FMCC created a water ownership database and map showing turnout locations (see map tube).  This work was completed as part of this plan.  The database allows total water amounts at each canal gate to be calculated quickly, therefore, increasing staff efficiencies (Appendix B).

Develop an Educational Brochure

The NFWCD is continuing to see numerous new water users, many whom are unfamiliar with the irrigation system and their responsibilities.  This leads to numerous telephone calls and inappropriate actions taken by new water users.  The NFWCD and FMCC would like to develop an educational brochure that provides basic information about owning irrigated property.  The brochure would include the following:

· A map showing service areas of various irrigation companies

· Basic water user responsibilities and water rights information

· System operational information - typical turn-on and turn-off dates, purchasing/leasing/transferring water, types of systems (demand or continuous delivery), how water is paid for, maintenance, ditch easements, and how to get involved

· Efficient use of water – water needs, efficient irrigation methods, contact people who can provide assistance on using the water effectively

· Information on share equivalents

· Contact names and telephone numbers

The brochure would be distributed with water assessments and to realtors throughout the district.  An educational brochure would address many of the identified water management issues by improving available information.  The NFWCD and FMCC would like to complete this as soon as possible.

Conduct Needs Assessment for Leroux Creek Dams

The Paonia Project included all the arable lands receiving irrigation water from Leroux Creek and tributaries (Leroux Creek Irrigation Block).  The Leroux Creek Irrigation Block includes numerous small reservoirs that were constructed in the early 1900s.  Many of these reservoirs need rehabilitation and recently one of the dams failed.  The numerous reservoirs require an engineering inspection and evaluation.  The evaluation would produce the following:

1. Itemized list of improvements needed for each of the reservoirs

2. Cost estimates for the improvements

3. Improvement priorities

4. Feasibility of decommissioning several reservoirs and expanding storage at one central location

5. Financing plan to complete improvements

6. Evaluation of operation, maintenance, and environmental concerns

The NFWCD would require financial assistance to complete this work; however, it has been identified as a high priority issue.

Conduct Feasibility Study to Evaluate Removal of Silt From Paonia Reservoir

Loss of storage capacity in Paonia Reservoir is estimated at 100 acre-feet each year.  Sedimentation has resulted in a loss of over 4,400 acre-feet since filling the reservoir in 1962.  At this rate, the sediment pool will be fully depleted by the year 2007.  The NFWCD would like to examine the feasibility of increasing storage in Paonia Reservoir by removing sediment.  Can sediment be removed at a cost-effective rate, by dredging or other method, and still meet permitting requirements?  Additional storage would provide additional drought season or late season water.

The feasibility study would examine sediment removal methods, removal rates, estimate costs and benefits, permitting requirements, and environmental concerns.  The study would recommended a preferred alternative in additional to reviewing a no action alternative.

Begin Infrastructure Replacement Program for Leroux Creek System

As with many of the irrigation systems in the NFWCD, the Leroux Creek area is seeing deterioration of their irrigation infrastructure.  Rehabilitation is needed for diversion structures, canal gates, water measuring devices, and delivery canals.  The NFWCD would like to pursue alternative water pricing structures and grant opportunities to assist with infrastructure replacement.  This would involve maintaining ongoing discussions with irrigation companies and other sources to identify funding opportunities.  The NFWCD would pursue funding and project implementation as opportunities arise.

Develop Cleaning Vault Design for Siphons

Currently, the FMCC has no safe and effective way to clean debris from existing siphons.  Existing cleaning vaults are old and inoperable.  The FMCC would like to examine alternative designs that would improve the ability to maintain existing siphons.  Designs that have been considered include placing 4-foot diameter cleaning hatches at the base of siphons with concrete vaults.  In addition, trash rack alternatives would be considered that blocks debris from entering siphons, improve safety, but does not encourage debris jams.  With assistance from USBOR engineering staff, FMCC would select a feasible design and examine funding alternatives to implement siphon improvements.

Actively Participate in Streamflow Negotiations 

The U.S. National Park Service (USNPS) is currently attempting to quantify water rights within Black Canyon National Park.  Water rights were decreed in 1933; however, a specific amount was never appropriated.  In addition, the U.S. Fish and Wildlife Service (USFWS) is examining alternatives to improve the recovery of endangered fishes in the lower Gunnison River basin.  These activities could affect water use in the NFWCD.  The NFWCD would like to maintain an active role in these water-related negotiations to ensure the District’s interests are not jeopardized.

Continue FMCC Infrastructure Replacement Program 

Currently, the FMCC allocates over 20 percent of their annual budget to capital improvements.  This allows FMCC to replace and improve aging infrastructure at a modest pace.  However, additional improvement projects have been identified that require attention.  These projects include the following:

· Additional canal lining to reduce seepage and improve canal stability

· Headgate improvements to improve control of water diversions

· Cleaning vaults for siphons (see above)

· Canal armoring at Terror Creek siphon

· Improve capacity of Roatcap siphon

· Flume and canal gate replacement

Many of these projects are ongoing.  However, FMCC would like to pursue grant funding to construct siphon vaults and accelerate canal lining to reduce maintenance, improve safety, and reduce seepage.  It is estimated that seepage could be reduced by 0.95 CFS for each canal mile that is lined.  In addition, an estimated 0.5 acre-feet of water each year could be saved each year by automating the Fire Mountain Canal wasteway.

Examine Alternative Water Fee Schedules

Irrigation companies within the NFWCD use flat pricing structures.  Water prices are determined during annual budget meetings and set on a per share basis.  However, flat water rates do not accurately reflect variable costs to deliver water.  FMCC experiences additional staff costs for water delivery to small users and for managing water transfers and leases.  FMCC would like to examine a sliding scale pricing structure.  A sliding scale pricing structure would allow FMCC to recover some of the additional costs associated with delivering water to small users.  In addition, FMCC would like to incorporate fees to cover additional administrative costs associated with water transfers and leases.  FMCC will evaluate the feasibility of implementing various pricing structures.

Restrict Transfer of Water Shares down the Fire Mountain Canal

Land irrigated by the Fire Mountain Canal is not tied to specific parcels of land.  Therefore, water shares can be transferred to other landowners located elsewhere on the canal.  As water shares are transferred down the canal, the water delivery system runs into capacity problems.  To address this issue, the FMCC would like to maintain a moratorium on future transfer of water shares.  This will eliminate the problem of exceeding conveyance capacity of the canal, specifically, at Roatcap siphon.

Work with the Delta County on Subdivision Review

Agricultural land conversion is a growing concern within the NFWCD.  Subdividing agricultural land can produce concerns for the irrigation companies.  For example, homes placed near irrigation ditches can affect maintenance operations.  Ditch companies would like to continue collaborating with county and city governments to minimize the impacts of subdivisions on irrigation delivery systems.  While this currently may not be a pressing issue, it will only increase in the future.  Irrigation companies may need to develop policies with local governments to ensure that before final subdivision plats are accepted, impacts on irrigation delivery systems are mitigated.

Weed Control

Noxious weed control is an ongoing concern along existing canals and laterals.  The integrity of farm fields can be threatened as seeds of noxious weeds are transported through irrigation delivery systems.  Irrigation companies also encounter resistance to herbicide application from some landowners.

The private ditch companies would like to continue collaborating with the Delta County Noxious Weed Program to address outbreaks of noxious weeds.  As noxious weeds are identified, private ditch companies will continue to work with adjoining landowners and Delta County’s Noxious Weed Program to eradicate weed outbreaks.

Expected Results and Monitoring

The NFWCD water management plan will result in achieving the following:

1. Improve coordination, cooperation, and efficient water use information exchange between the NFWCD, private ditch companies, water users, and agencies

2. Increase water availability by improving delivery efficiencies and examining the potential for increasing water storage

3. Improve the water delivery and storage system by replacing aging infrastructure

4. Improve water administration to reflect changes in water users

The NFWCD will annually review the progress of this plan and update it on a five-year cycle.  The NFWCD will also continue to collect updated information from water users, ditch riders, and coordinating organizations.  Additional data will be collected so future water budgets can evaluate other areas in the district for identification of additional water management improvements.  Future updated plans will reflect new water management information, as it becomes available.

References

Boyce, W., 2000.  Wes Boyce, Natural Resources Conservation Service, Delta Field Office.  Personal communication.

CDWR (Colorado Department of Water Resources), 2000a.  Water rights decrees obtained from the Colorado Department of Water Resources, Water Division 4 office, Montrose, Colorado.

CDWR (Colorado Department of Water Resources), 2000b.  Colorado Decision Support System, State Engineer’s Office, Colorado Department of Water Resources.  http://cdss.state.co.us/

Colorado Department of Local Affairs, 2000.  http://dlg.oem2.state.co.us/demog/demog.htm
Dalton, J.C., 2000.  Irrigation Water Requirement Computer Program.  Beta Version 3.0, Powell, Wyoming, December 1, 2000.

Denison, M., 2000.  Merritt Denison, Superintendent, Fire Mountain Canal and Reservoir Company.  Personal communication.

Hydrosphere, 1996.  Achieving Efficient Water Management – A Guidebook for Preparing Agricultural Water Conservation Plans.  Prepared by Hydrosphere Resource Consultants, December 1996.

NOAA (National Oceanic and Atmospheric Administration), 1991.  Climatology of the United States, No. 81, Monthly Station Normals of Temperature, Precipitation, and Heating and Cooling Degree Days, 1961-1990, Colorado.  National Climatic Data Center, Ashville, N.C.

Ozga, K., 2000.  Kathleen Ozga, U.S. Bureau of Reclamation, Western Colorado Area Office. Personal communication.

USBOR (U.S. Bureau of Reclamation), 1957.  Paonia Project, Colorado, Definitive Plan Report, May 1957.  United States Department of Interior, Bureau of Reclamation.

USBOR (U.S. Bureau of Reclamation), 2000.  Bureau of Reclamation DataWeb, Paonia Project, Colorado.  http://dataweb.usbr.gov

APPENDIX A
Summary of NFWCD Contracts
APPENDIX B
Shareholder List for FMCC









� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���





Evaporation


+


Canal Seepage


+


Crop Requirements


+


Field Percolation


+


Field Runoff





Headgate Diversions


+


Precipitation





� EMBED Excel.Sheet.8  ���





� EMBED Excel.Sheet.8  ���























Implement and Monitor





Define Plan of Action





Evaluate Options





Set Goals / Priorities





Gather Information and


Identify Problems





Develop Steering Committee








2
iii

[image: image13.wmf]0

2,000

4,000

6,000

8,000

10,000

12,000

Apr

May

Jun

Jul

Aug

Sep

Oct

Month

Acre-feet

Canal

Diversions

Diversion

Requirements

Share

Demand

_1032851680.xls
Chart4

		Apr		Apr		Apr

		May		May		May

		Jun		Jun		Jun

		Jul		Jul		Jul

		Aug		Aug		Aug

		Sep		Sep		Sep

		Oct		Oct		Oct



Canal
Diversions

Diversion
Requirements

Share
Demand

Month

Acre-feet

0

0

9340.5

6888

6089.83

9651.85

9219

9456.88

9340.5

9952

10756.87

9651.85

10213

8689.63

9651.85

1174

4375.562

9340.5

0

0

9651.85



Budget

		

		Revenues						Expenses

		Taxes
(operations)		$15,386				Debt Service		34118		$0.55

		Taxes
(debt service)		$36,460

		Intergovernmental		$3,200

		Miscellaneous		$6,909

		Total		$61,955
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		Year		Acres Irrigated

		1968		11,751

		1969		11,716

		1970		11,781

		1971		12,262

		1972		12,075

		1973		12,373

		1974		12,371

		1975		12,019

		1976		12,019

		1977		11,033

		1978		11,117

		1979		12,061

		1980		12,061

		1981		11,775

		1982		11,775

		1983		10,796

		1984		10,653

		1985		10,613

		1986		10,640

		1987		10,639

		1988		10,544

		1989		10,414

		1990		10,494

		1991		10,513

		1992		10,493
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				Table 2-

				Fire Mountain Canal Diversions:  1988 - 1998

				(values in acre feet)

																										Year		Direct Flow		Storage Flow

		Year		Source		April		May		June		July		August		September		October		Total		Total Days				1988		30,598		15,227

		1988		North Fork Gunnison		4,409		9,814		9,848		5,706		821		0		0		30,598		137				1989		33,371		15,142

				Paonia Reservoir		0		0		0		4,185		8,793		1,916		0		14,894		58				1990		33,035		16,077

				East Beckwith		0		0		0		0		239		94		0		333		9				1991		36,719		13,543

				1988 Total		4,409		9,814		9,848		9,891		9,853		2,010		0		45,825		148				1992		38,002		14,264

		1989		North Fork Gunnison		5,224		10,092		9,935		6,488		1,632		0		0		33,371		139				1993		36,422		7,345

				Paonia Reservoir		0		0		0		4,328		7,093		3,721		0		15,142		67				1994		22,087		15,182

				East Beckwith		0		0		0		0		0		0		0		0		0				1995		46,035		1,180

				1989 Total		5,224		10,092		9,935		10,816		8,725		3,721		0		48,513		153				1996		32,109		16,437

		1990		North Fork Gunnison		7,761		9,414		9,866		5,994		0		0		0		33,035		120				1997		43,765		3,463

				Paonia Reservoir		0		0		0		4,842		10,193		982		0		16,017		62				1998		33,721		17,030

				East Beckwith		0		0		0		0		60		0		0		60		5

				1990 Total		7,761		9,414		9,866		10,836		10,253		982		0		49,112		155

		1991		North Fork Gunnison		3,814		9,342		9,798		8,658		4,175		932		0		36,719		164

				Paonia Reservoir		0		0		0		1,755		5,861		5,812		0		13,428		68

				East Beckwith		0		0		0		0		0		115		0		115		6

				1991 Total		3,814		9,342		9,798		10,413		10,036		6,859		0		50,262		164

		1992		North Fork Gunnison		3,717		9,527		9,277		8,578		4,873		1,982		48		38,002		168

				Paonia Reservoir		0		0		0		1,515		5,120		7,385		244		14,264		64

				East Beckwith		0		0		0		0		0		0		0		0		0				FMC Segment		Amount Diverted

				1992 Total		3,717		9,527		9,277		10,093		9,993		9,367		292		52,266		168				Upstream of Terror Creek		3.62

		1993		North Fork Gunnison		0		6,448		5,157		9,963		8,259		6,000		595		36,422		152				Terror Creet to Stevens Gulch		3.8

				Paonia Reservoir		0		0		0		0		1,702		2,973		2,670		7,345		60				Stevens Gulch to Roatcap Creek		13.96

				East Beckwith		0		0		0		0		0		0		0		0		0				Roatcap Creek to Jay Creek		9.67

				1993 Total		0		6,448		5,157		9,963		9,961		8,973		3,265		43,767		152				Jay Creek to Leroux Creek		34.37

		1994		North Fork Gunnison		0		6,888		9,219		4,641		1,016		323		0		22,087		119				Downstream of Leroux Creek		91.44

				Paonia Reservoir		0		0		0		5,311		9,020		851		0		15,182		64

				East Beckwith		0		0		0		0		177		0		0		0		5

				1994 Total		0		6,888		9,219		9,952		10,213		1,174		0		37,446		120

		1995		North Fork Gunnison		3,294		7,260		6,492		8,797		8,781		8,222		3,189		46,035		180

				Paonia Reservoir		0		0		0		0		317		863		0		1,180		15

				East Beckwith		0		0		0		0		0		0		0		0		0

				1995 Total		3,294		7,260		6,492		8,797		9,098		9,085		3,189		47,215		180

		1996		North Fork Gunnison		3,644		9,249		9,886		8,539		791		0		0		32,109		120

				Paonia Reservoir		0		0		0		1,654		9,402		5,183		0		16,239		56

				East Beckwith		0		0		0		0		198		0		0		198		5

				1996 Total		3,644		9,249		9,886		10,193		10,391		5,183		0		48,546		155

		1997		North Fork Gunnison		2,779		5,921		7,658		10,273		10,108		7,026		0		43,765		166

				Paonia Reservoir		0		0		0		0		0		1,134		2,329		3,463		20

				East Beckwith		0		0		0		0		0		0		0		0

				1997 Total		2,779		5,921		7,658		10,273		10,108		8,160		2,329		47,227		175

		1998		North Fork Gunnison		1,250		8,007		9,424		10,253		3,663		948		177		33,721		168

				Paonia Reservoir		0		0		0		0		6,609		8,279		2,142		17,030		66

				East Beckwith		0		0		0		0		0		179		0		0		6

				1998 Total		1,250		8,007		9,424		10,253		10,272		9,406		2,319		50,930		168

				11 Year Average		3,263		8,360		8,778		10,135		9,900		5,902		1,036		47,373		158

				% of Total		0.07		0.18		0.19		0.21		0.21		0.12		0.02		1.00

		Source:
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				Fire Mountain Canal Diversions from Storage

				Years 1988 - 1998

				Diversions from Storage		April		May		June		July		August		September		October		Total		Days Diverted

		1988		Paonia Reservoir		0		0		0		4185		8793		1916		0		14894		58

				East Beckwith		0		0		0		0		239		94		0		333		9

		1989		Paonia Reservoir		0		0		0		4328		7093		3721		0		15142		67

				East Beckwith		0		0		0		0		0		0		0		0		0

		1990		Paonia Reservoir		0		0		0		4842		10193		982		0		16017		62

				East Beckwith		0		0		0		0		59.5		0		0		59.5		5

		1991		Paonia Reservoir		0		0		0		1755		5861		5812		0		13428		68

				East Beckwith		0		0		0		0		0		115		0		115		6

		1992		Paonia Reservoir		0		0		0		1515		5120		7385		244		14264		64

				East Beckwith		0		0		0		0		0		0		0		0		0

		1993		Paonia Reservoir		0		0		0		0		1702		2973		2670		7345		60

				East Beckwith		0		0		0		0		0		0		0		0		0

		1994		Paonia Reservoir		0		0		0		5311		9020		851		0		15182		64

				East Beckwith		0		0		0		0		177		0		0		0		5

		1995		Paonia Reservoir		0		0		0		0		317		863		0		1180		15

				East Beckwith		0		0		0		0		0		0		0		0		0

		1996		Paonia Reservoir		0		0		0		1654		9402		5183		0		16239		56

				East Beckwith		0		0		0		0		198		0		0		198		5

		1997		Paonia Reservoir		0		0		0		0		0		1134		2329		3463		20

				East Beckwith		0		0		0		0		0		0		0		0

		1998		Paonia Reservoir		0		0		0		0		6609		8279		2142		17030		66

				East Beckwith		0		0		0		0		0		178.5		0		0		6

				11 Yr, Avg. Paonia Res		0		0		0		2145		5828		3554		671		12199		55

				% of Total		0		0		0		0.18		0.48		0.29		0.06

				11 Yr. Avg. E. Beckwith		0		0		0		0		61		35		0		64		4
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		Fire Mountain Canal Direct Diversions

		Years 1988 - 1998

		Direct Diversion		April		May		June		July		August		September		October		Total		Days Diverted

		1988		4409		9814		9848		5706		821		0		0		30598		148

		1989		5224		10092		9935		6488		1632		0		0		33371		153

		1990		7761		9414		9866		5994		0.0		0		0		33035		155

		1991		3814		9342		9798		8658		4175		932		0		36719		164

		1992		3717		9527		9277		8578		4873		1982		47.6		38002		168

		1993		0		6448		5157		9963		8259		6000		595		36422		152

		1994		0		6888		9219		4641		1016		323		0		22087		119

		1995		3294		7260		6492		8797		8781		8222		3189		46035		180

		1996		3644		9249		9886		8539		791		0		0		32109		120

		1997		2779		5921		7658		10273		10108		7026		0		43765		166

		1998		1250		8007		9424		10253		3662.5		948		176.5		33721		168

		11 Year Average		3263		8360		8778		7990		4011		2312		364		35079		154

		% of Total		0.09		0.24		0.25		0.23		0.11		0.07		0.01		1.00
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		Month		Canal
Diversions		Share
Demand		Diversion
Requirements

		Apr		3,263		1,494		429

		May		8,360		9,652		6,090

		Jun		8,778		9,341		9,457

		Jul		10,135		9,652		10,757

		Aug		9,900		9,652		8,690

		Sep		5,902		9,341		5,614

		Oct		1,036		869		297
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SD_1994

																TABLE 2-		TABLE 2-

																Water Budget for Fire Mountain Canal

																Average Scenario

																(values in acre-feet)

				Month														Share		Farm		Crop		CU*2 +		Efficiencies

						Direct Flow		Storage		Total		Evaporation		Other		Total		Demand						Transit loss

				April (1)		3,262.9		0.0		3,262.9		1.5		266.3		267.8		1,494.5		2,995.1		80.4		428.59		2%		92%		3%

				May		8,360.2		0.0		8,360.2		12.5		1,717.0		1,729.5		9,651.9		6,630.7		2,180.2		6089.83		26%		79%		33%

				June		8,778.2		0.0		8,778.2		15.1		1,658.6		1,673.7		9,340.5		7,104.5		3,891.6		9456.88		44%		81%		55%

				July		7,990.0		2,144.5		10,134.5		15.6		1,913.9		1,929.5		9,651.9		8,205.1		4,413.7		10756.87		44%		81%		54%

				August		4,010.8		5,828.2		9,900.2		14.1		1,715.4		1,729.5		9,651.9		8,170.7		3,480.1		8689.63		35%		83%		43%

				September		2,312.1		3,554.5		5,901.8		10.4		1,663.3		1,673.7		9,340.5		4,228.1		1,970.2		5614.10		33%		72%		47%

				October (2)		364.4		671.4		1,035.7		0.7		155.0		155.7		868.7		880.1		70.6		296.80		7%		85%		8%

																										36%		79%		46%

		1		Average start-up date is April 20, includes excess water used during startup

		2		Average turn-off date is October 3

		3		Average for years 1988 through 1998

		4		Estimated at 0.95 cfs per mile or 55.79 af/day for the 29.67 miles of canal

		5		Headgate diversions less delivery losses

		6		Calculated using the Blaney-Criddle TR21 method for normal year averages

		7		Crop requirements divided by total diversions

		8		Farm delivery divided by total diversions

		9		Crop requirements divided by farm delivery

		10		Does not include start-up and turn-off months





WB_1994

		

		Month		Canal
Diversions		Share
Demand		Diversion
Requirements

		Apr		0		9,341		0

		May		6,888		9,652		6,090

		Jun		9,219		9,341		9,457

		Jul		9,952		9,652		10,757

		Aug		10,213		9,652		8,690

		Sep		1,174		9,341		4,376

		Oct		0		9,652		0
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		TABLE 2-

		Water Budget for Fire Mountain Canal

																Drought Scenario

		(values in acre feet)

				Month														Share		Farm		Crop		CU*2 +		Efficiencies

						Direct Flow		Storage		Total		Evaporation		Other		Total		Demand						Transit loss

				April (1)		0.0		0.0		0.0		0.0		0.0		0.0		9,340.5		0.0		80.4		0.00		0%		0%		0%

				May		6,888.0		0.0		6,888.0		12.5		1,717.0		1,729.5		9,651.9		5,158.5		2,180.2		6089.83		32%		75%		42%

				June		9,219.0		0.0		9,219.0		15.1		1,658.6		1,673.7		9,340.5		7,545.3		3,891.6		9456.88		42%		82%		52%

				July		4,641.0		5,311.0		9,952.0		15.6		1,913.9		1,929.5		9,651.9		8,022.5		4,413.7		10756.87		44%		81%		55%

				August		1,016.0		9,197.0		10,213.0		14.1		1,715.4		1,729.5		9,651.9		8,483.5		3,480.1		8689.63		34%		83%		41%

				September (2)		323.0		851.0		1,174.0		2.7		432.5		435.2		9,340.5		738.8		1,970.2		4375.56		168%		63%		267%

				October		0.0		0.0		0.0		0.0		0.0		0.0		9,651.9		0.0		70.6		0.00		0%		0%		0%

																										38%		80%		47%

		1		No diversions in April

		2		Water Diverted 8 days in September

		3		1994 Averages

		4		Estimated at 0.95 cfs per mile or 55.79 af/day for the 29.67 miles of canal

		5		Headgate diversions less delivery losses

		6		Calculated using the Blaney-Criddle TR21 method for normal year averages

		7		Crop requirements divided by total diversions

		8		Farm delivery divided by total diversions

		9		Crop requirements divided by farm delivery

		10		Does not include start-up and turn-off months
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		TABLE 2-

		(values in acre-feet)

				Crop				April		May		June		July		August		September		October		Total		Acre-feet
per acre

				1988-1998 Averages

				Orchard - Apples		974.3		56.8		333.7		547.2		666.6		549.7		309.3		136.4		2,599.8		2.7

				Alfalfa Hay		2,616.5		152.6		891.8		1,469.6		1,790.1		1,476.1		830.7		250.7		6,861.8		2.6

				Pasture Grass & Grass Hay		4,348.3		358.7		1,195.8		1,974.9		2,445.9		2,072.7		1,181.3		507.3		9,736.6		2.2

				Sileage - Corn		79.0		0.0		5.7		25.1		47.9		44.6		24.2		4.0		151.5		1.9

				Grains - Oats		240.8		7.0		74.6		152.1		98.5		2.6		0.0		0.0		334.9		1.4

				TOTALS		8,258.9		575.2		2,501.6		4,168.9		5,049.1		4,145.7		2,345.5		898.4		19,684.5

				Orchard - Apples		974.3		70.6		394.6		591.1		732.3		614.6		375.9		199.7		2,978.9		3.1

				Alfalfa Hay		2,616.5		189.7		1,055.3		1,587.3		1,966.7		1,650.6		1,009.5		344.5		7,803.7		3.0

				Pasture Grass & Grass Hay		4,348.3		550.8		1,456.7		2,159.7		2,717.7		2,344.5		1,471.2		782.7		11,483.1		2.6

				Sileage - Corn		79.0		0.0		8.8		28.2		52.9		49.9		29.6		5.3		174.6		2.2

				Grains - Oats		240.8		17.3		89.5		163.5		112.0		6.8		0.0		0.0		389.1		1.6

				TOTALS		8,258.9		828.4		3,004.8		4,529.8		5,581.7		4,666.4		2,886.2		1,332.2		22,829.5

		1		Calculated using the Blaney-Criddle TR21 method

		2		Acreages obtained from the Colorado Department of Natural Resources (Source, Date)

		3		Assumes no effective precipitation





		Crop Consumption Under the Paonia Project

		1994 Drought Year

		Values in Acre Feet

				Crop		Acres		April		May		June		July		August		September		October		Total		AF/Acre

		1		Orchard (Apples)		974.3		70.6		394.6		591.1		732.3		614.6		375.9		199.7		2978.9		3.1

				Alfalfa Hay		2616.5		189.7		1055.3		1587.3		1966.7		1650.6		1009.5		344.5		7803.7		3.0

				Pasture Grass & Grass Hay		4348.3		550.8		1456.7		2159.7		2717.7		2344.5		1471.2		782.7		11483.1		2.6

				Sileage (Corn)		79.0		0.0		8.8		28.2		52.9		49.9		29.6		5.3		174.6		2.2

				Grains (Oats)		240.8		17.3		89.5		163.5		112.0		6.8		0.0		0.0		389.1		1.6

				Total		8258.9		828.4		3004.8		4529.8		5581.7		4666.4		2886.2		1332.2		22829.5

				Average Af/Ac:		2.5

		1		Crop acreage taken from Division of Water Resources 1993 GIS data

				Note:  Consumptive Use values for drought year with no effective precipitation
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Budget

		

		Revenues						Expenses

		Taxes
(operations)		$15,386				Debt Service		34118		$0.55

		Taxes
(debt service)		$36,460

		Intergovernmental		$3,200

		Miscellaneous		$6,909

		Total		$61,955
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		Year		Acres Irrigated

		1968		11,751

		1969		11,716

		1970		11,781

		1971		12,262

		1972		12,075

		1973		12,373

		1974		12,371

		1975		12,019

		1976		12,019

		1977		11,033

		1978		11,117

		1979		12,061

		1980		12,061

		1981		11,775

		1982		11,775

		1983		10,796

		1984		10,653

		1985		10,613

		1986		10,640

		1987		10,639

		1988		10,544

		1989		10,414

		1990		10,494

		1991		10,513

		1992		10,493
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				Table 2-6

				Fire Mountain Canal Diversions:  1988 - 1998

				(values in acre feet)

																										Year		Direct Flow		Storage Flow

		Year		Source		April		May		June		July		August		September		October		Total		Total Days				1988		30,598		15,227

		1988		North Fork Gunnison		4,409		9,814		9,848		5,706		821		0		0		30,598		137				1989		33,371		15,142

				Paonia Reservoir		0		0		0		4,185		8,793		1,916		0		14,894		58				1990		33,035		16,077

				East Beckwith		0		0		0		0		239		94		0		333		9				1991		36,719		13,543

				1988 Total		4,409		9,814		9,848		9,891		9,853		2,010		0		45,825		148				1992		38,002		14,264

		1989		North Fork Gunnison		5,224		10,092		9,935		6,488		1,632		0		0		33,371		139				1993		36,422		7,345

				Paonia Reservoir		0		0		0		4,328		7,093		3,721		0		15,142		67				1994		22,087		15,182

				East Beckwith		0		0		0		0		0		0		0		0		0				1995		46,035		1,180

				1989 Total		5,224		10,092		9,935		10,816		8,725		3,721		0		48,513		153				1996		32,109		16,437

		1990		North Fork Gunnison		7,761		9,414		9,866		5,994		0		0		0		33,035		120				1997		43,765		3,463

				Paonia Reservoir		0		0		0		4,842		10,193		982		0		16,017		62				1998		33,721		17,030

				East Beckwith		0		0		0		0		60		0		0		60		5

				1990 Total		7,761		9,414		9,866		10,836		10,253		982		0		49,112		155

		1991		North Fork Gunnison		3,814		9,342		9,798		8,658		4,175		932		0		36,719		164

				Paonia Reservoir		0		0		0		1,755		5,861		5,812		0		13,428		68

				East Beckwith		0		0		0		0		0		115		0		115		6

				1991 Total		3,814		9,342		9,798		10,413		10,036		6,859		0		50,262		164

		1992		North Fork Gunnison		3,717		9,527		9,277		8,578		4,873		1,982		48		38,002		168

				Paonia Reservoir		0		0		0		1,515		5,120		7,385		244		14,264		64

				East Beckwith		0		0		0		0		0		0		0		0		0				FMC Segment		Amount Diverted

				1992 Total		3,717		9,527		9,277		10,093		9,993		9,367		292		52,266		168				Upstream of Terror Creek		3.62

		1993		North Fork Gunnison		0		6,448		5,157		9,963		8,259		6,000		595		36,422		152				Terror Creek to Stevens Gulch		3.8

				Paonia Reservoir		0		0		0		0		1,702		2,973		2,670		7,345		60				Stevens Gulch to Roatcap Creek		13.96

				East Beckwith		0		0		0		0		0		0		0		0		0				Roatcap Creek to Jay Creek		9.67

				1993 Total		0		6,448		5,157		9,963		9,961		8,973		3,265		43,767		152				Jay Creek to Leroux Creek		34.37

		1994		North Fork Gunnison		0		6,888		9,219		4,641		1,016		323		0		22,087		119				Downstream of Leroux Creek		91.44

				Paonia Reservoir		0		0		0		5,311		9,020		851		0		15,182		64

				East Beckwith		0		0		0		0		177		0		0		0		5

				1994 Total		0		6,888		9,219		9,952		10,213		1,174		0		37,446		120

		1995		North Fork Gunnison		3,294		7,260		6,492		8,797		8,781		8,222		3,189		46,035		180

				Paonia Reservoir		0		0		0		0		317		863		0		1,180		15

				East Beckwith		0		0		0		0		0		0		0		0		0

				1995 Total		3,294		7,260		6,492		8,797		9,098		9,085		3,189		47,215		180

		1996		North Fork Gunnison		3,644		9,249		9,886		8,539		791		0		0		32,109		120

				Paonia Reservoir		0		0		0		1,654		9,402		5,183		0		16,239		56

				East Beckwith		0		0		0		0		198		0		0		198		5

				1996 Total		3,644		9,249		9,886		10,193		10,391		5,183		0		48,546		155

		1997		North Fork Gunnison		2,779		5,921		7,658		10,273		10,108		7,026		0		43,765		166

				Paonia Reservoir		0		0		0		0		0		1,134		2,329		3,463		20

				East Beckwith		0		0		0		0		0		0		0		0

				1997 Total		2,779		5,921		7,658		10,273		10,108		8,160		2,329		47,227		175

		1998		North Fork Gunnison		1,250		8,007		9,424		10,253		3,663		948		177		33,721		168

				Paonia Reservoir		0		0		0		0		6,609		8,279		2,142		17,030		66

				East Beckwith		0		0		0		0		0		179		0		0		6

				1998 Total		1,250		8,007		9,424		10,253		10,272		9,406		2,319		50,930		168

				11 Year Average		3,263		8,360		8,778		10,135		9,900		5,902		1,036		47,373		158

				% of Total		0.07		0.18		0.19		0.21		0.21		0.12		0.02		1.00

		Source: CDWR 2000b
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				Fire Mountain Canal Diversions from Storage

				Years 1988 - 1998

				Diversions from Storage		April		May		June		July		August		September		October		Total		Days Diverted

		1988		Paonia Reservoir		0		0		0		4185		8793		1916		0		14894		58

				East Beckwith		0		0		0		0		239		94		0		333		9

		1989		Paonia Reservoir		0		0		0		4328		7093		3721		0		15142		67

				East Beckwith		0		0		0		0		0		0		0		0		0

		1990		Paonia Reservoir		0		0		0		4842		10193		982		0		16017		62

				East Beckwith		0		0		0		0		59.5		0		0		59.5		5

		1991		Paonia Reservoir		0		0		0		1755		5861		5812		0		13428		68

				East Beckwith		0		0		0		0		0		115		0		115		6

		1992		Paonia Reservoir		0		0		0		1515		5120		7385		244		14264		64

				East Beckwith		0		0		0		0		0		0		0		0		0

		1993		Paonia Reservoir		0		0		0		0		1702		2973		2670		7345		60

				East Beckwith		0		0		0		0		0		0		0		0		0

		1994		Paonia Reservoir		0		0		0		5311		9020		851		0		15182		64

				East Beckwith		0		0		0		0		177		0		0		0		5

		1995		Paonia Reservoir		0		0		0		0		317		863		0		1180		15

				East Beckwith		0		0		0		0		0		0		0		0		0

		1996		Paonia Reservoir		0		0		0		1654		9402		5183		0		16239		56

				East Beckwith		0		0		0		0		198		0		0		198		5

		1997		Paonia Reservoir		0		0		0		0		0		1134		2329		3463		20

				East Beckwith		0		0		0		0		0		0		0		0

		1998		Paonia Reservoir		0		0		0		0		6609		8279		2142		17030		66

				East Beckwith		0		0		0		0		0		178.5		0		0		6

				11 Yr, Avg. Paonia Res		0		0		0		2145		5828		3554		671		12199		55

				% of Total		0		0		0		0.18		0.48		0.29		0.06

				11 Yr. Avg. E. Beckwith		0		0		0		0		61		35		0		64		4
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		Fire Mountain Canal Direct Diversions

		Years 1988 - 1998

		Direct Diversion		April		May		June		July		August		September		October		Total		Days Diverted

		1988		4409		9814		9848		5706		821		0		0		30598		148

		1989		5224		10092		9935		6488		1632		0		0		33371		153

		1990		7761		9414		9866		5994		0.0		0		0		33035		155

		1991		3814		9342		9798		8658		4175		932		0		36719		164

		1992		3717		9527		9277		8578		4873		1982		47.6		38002		168

		1993		0		6448		5157		9963		8259		6000		595		36422		152

		1994		0		6888		9219		4641		1016		323		0		22087		119

		1995		3294		7260		6492		8797		8781		8222		3189		46035		180

		1996		3644		9249		9886		8539		791		0		0		32109		120

		1997		2779		5921		7658		10273		10108		7026		0		43765		166

		1998		1250		8007		9424		10253		3662.5		948		176.5		33721		168

		11 Year Average		3263		8360		8778		7990		4011		2312		364		35079		154

		% of Total		0.09		0.24		0.25		0.23		0.11		0.07		0.01		1.00
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		Month		Canal
Diversions		Share
Demand		Diversion
Requirements

		Apr		3,263		1,494		429

		May		8,360		9,652		6,090

		Jun		8,778		9,341		9,457

		Jul		10,135		9,652		10,757

		Aug		9,900		9,652		8,690

		Sep		5,902		9,341		5,614

		Oct		1,036		869		297
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																TABLE 2-4		TABLE 2-

																Water Budget for Fire Mountain Canal

																Average Scenario

																(values in acre-feet)

				Month		Headgate Diversions (3)						Delivery Losses (4)						Share		Farm		Crop		CU*2 +		Efficiencies

						Direct Flow		Storage		Total		Evaporation		Other		Total		Demand		Delivery (5)		Requirements (6)		Transit loss		Overall (7)		Delivery (8)		Farm (9)

				April (1)		3,262.9		0.0		3,262.9		1.5		266.3		267.8		1,494.5		2,995.1		80.4		428.59		2%		92%		3%

				May		8,360.2		0.0		8,360.2		12.5		1,717.0		1,729.5		9,651.9		6,630.7		2,180.2		6089.83		26%		79%		33%

				June		8,778.2		0.0		8,778.2		15.1		1,658.6		1,673.7		9,340.5		7,104.5		3,891.6		9456.88		44%		81%		55%

				July		7,990.0		2,144.5		10,134.5		15.6		1,913.9		1,929.5		9,651.9		8,205.1		4,413.7		10756.87		44%		81%		54%

				August		4,010.8		5,828.2		9,900.2		14.1		1,715.4		1,729.5		9,651.9		8,170.7		3,480.1		8689.63		35%		83%		43%

				September		2,312.1		3,554.5		5,901.8		10.4		1,663.3		1,673.7		9,340.5		4,228.1		1,970.2		5614.10		33%		72%		47%

				October (2)		364.4		671.4		1,035.7		0.7		155.0		155.7		868.7		880.1		70.6		296.80		7%		85%		8%

																				Average Efficiencies (10)						36%		79%		46%

		1		Average start-up date is April 20, includes excess water used during startup

		2		Average turn-off date is October 3

		3		Average for years 1988 through 1998

		4		Estimated at 0.95 cfs per mile or 55.79 af/day for the 29.67 miles of canal

		5		Headgate diversions less delivery losses

		6		Calculated using the Blaney-Criddle TR21 method for normal year averages

		7		Crop requirements divided by total diversions

		8		Farm delivery divided by total diversions

		9		Crop requirements divided by farm delivery

		10		Does not include start-up and turn-off months
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		Month		Canal
Diversions		Share
Demand		Diversion
Requirements

		Apr		0		9,341		0

		May		6,888		9,652		6,090

		Jun		9,219		9,341		9,457

		Jul		9,952		9,652		10,757

		Aug		10,213		9,652		8,690

		Sep		1,174		9,341		4,376

		Oct		0		9,652		0
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		TABLE 2-5

		Water Budget for Fire Mountain Canal

																Drought Scenario

		(values in acre feet)

				Month		Headgate Diversions (3)						Delivery Losses (4)						Share		Farm		Crop		CU*2 +		Efficiencies

						Direct Flow		Storage		Total		Evaporation		Other		Total		Demand		Delivery (5)		Requirements (6)		Transit loss		Overall (7)		Delivery (8)		Farm (9)

				April (1)		0.0		0.0		0.0		0.0		0.0		0.0		9,340.5		0.0		80.4		0.00		0%		0%		0%

				May		6,888.0		0.0		6,888.0		12.5		1,717.0		1,729.5		9,651.9		5,158.5		2,180.2		6089.83		32%		75%		42%

				June		9,219.0		0.0		9,219.0		15.1		1,658.6		1,673.7		9,340.5		7,545.3		3,891.6		9456.88		42%		82%		52%

				July		4,641.0		5,311.0		9,952.0		15.6		1,913.9		1,929.5		9,651.9		8,022.5		4,413.7		10756.87		44%		81%		55%

				August		1,016.0		9,197.0		10,213.0		14.1		1,715.4		1,729.5		9,651.9		8,483.5		3,480.1		8689.63		34%		83%		41%

				September (2)		323.0		851.0		1,174.0		2.7		432.5		435.2		9,340.5		738.8		1,970.2		4375.56		168%		63%		267%

				October		0.0		0.0		0.0		0.0		0.0		0.0		9,651.9		0.0		70.6		0.00		0%		0%		0%

																				Average Efficiencies (10)						38%		80%		47%

		1		No diversions in April

		2		Water Diverted 8 days in September

		3		1994 Averages

		4		Estimated at 0.95 cfs per mile or 55.79 af/day for the 29.67 miles of canal

		5		Headgate diversions less delivery losses

		6		Calculated using the Blaney-Criddle TR21 method for normal year averages

		7		Crop requirements divided by total diversions

		8		Farm delivery divided by total diversions

		9		Crop requirements divided by farm delivery

		10		Does not include start-up and turn-off months
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		TABLE 2-7

		Average Monthly Crop Requirements (1)

		(values in acre-feet)

				Crop		Acres (2)		April		May		June		July		August		September		October		Total		Acre-feet
per acre

				1988-1998 Averages

				Orchard - Apples		974.3		56.8		333.7		547.2		666.6		549.7		309.3		136.4		2,599.8		2.7

				Alfalfa Hay		2,616.5		152.6		891.8		1,469.6		1,790.1		1,476.1		830.7		250.7		6,861.8		2.6

				Pasture Grass & Grass Hay		4,348.3		358.7		1,195.8		1,974.9		2,445.9		2,072.7		1,181.3		507.3		9,736.6		2.2

				Sileage - Corn		79.0		0.0		5.7		25.1		47.9		44.6		24.2		4.0		151.5		1.9

				Grains - Oats		240.8		7.0		74.6		152.1		98.5		2.6		0.0		0.0		334.9		1.4

				TOTALS		8,258.9		575.2		2,501.6		4,168.9		5,049.1		4,145.7		2,345.5		898.4		19,684.5		2.4

				1994 Drought Year (3)

				Orchard - Apples		974.3		70.6		394.6		591.1		732.3		614.6		375.9		199.7		2,978.9		3.1

				Alfalfa Hay		2,616.5		189.7		1,055.3		1,587.3		1,966.7		1,650.6		1,009.5		344.5		7,803.7		3.0

				Pasture Grass & Grass Hay		4,348.3		550.8		1,456.7		2,159.7		2,717.7		2,344.5		1,471.2		782.7		11,483.1		2.6

				Sileage - Corn		79.0		0.0		8.8		28.2		52.9		49.9		29.6		5.3		174.6		2.2

				Grains - Oats		240.8		17.3		89.5		163.5		112.0		6.8		0.0		0.0		389.1		1.6

				TOTALS		8,258.9		828.4		3,004.8		4,529.8		5,581.7		4,666.4		2,886.2		1,332.2		22,829.5		2.8

		1		Calculated using the Blaney-Criddle TR21 method

		2		Acreages obtained from the Colorado Department of Water Resources (CDWR, 2000b)

		3		Assumes no effective precipitation





		Crop Consumption Under the Paonia Project

		1994 Drought Year

		Values in Acre Feet

				Crop		Acres		April		May		June		July		August		September		October		Total		AF/Acre

		1		Orchard (Apples)		974.3		70.6		394.6		591.1		732.3		614.6		375.9		199.7		2978.9		3.1

				Alfalfa Hay		2616.5		189.7		1055.3		1587.3		1966.7		1650.6		1009.5		344.5		7803.7		3.0

				Pasture Grass & Grass Hay		4348.3		550.8		1456.7		2159.7		2717.7		2344.5		1471.2		782.7		11483.1		2.6

				Sileage (Corn)		79.0		0.0		8.8		28.2		52.9		49.9		29.6		5.3		174.6		2.2

				Grains (Oats)		240.8		17.3		89.5		163.5		112.0		6.8		0.0		0.0		389.1		1.6

				Total		8258.9		828.4		3004.8		4529.8		5581.7		4666.4		2886.2		1332.2		22829.5

				Average Af/Ac:		2.5

		1		Crop acreage taken from Division of Water Resources 1993 GIS data

				Note:  Consumptive Use values for drought year with no effective precipitation
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Budget

		

		Revenues						Expenses

		Taxes
(operations)		$15,386				Debt Service		34118		$0.55

		Taxes
(debt service)		$36,460

		Intergovernmental		$3,200

		Miscellaneous		$6,909

		Total		$61,955
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		Year		Acres Irrigated

		1968		11,751

		1969		11,716

		1970		11,781

		1971		12,262

		1972		12,075

		1973		12,373

		1974		12,371

		1975		12,019

		1976		12,019

		1977		11,033

		1978		11,117

		1979		12,061

		1980		12,061

		1981		11,775

		1982		11,775

		1983		10,796

		1984		10,653

		1985		10,613

		1986		10,640

		1987		10,639

		1988		10,544

		1989		10,414

		1990		10,494

		1991		10,513

		1992		10,493
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				Table 2-

				Fire Mountain Canal Diversions:  1988 - 1998

				(values in acre feet)

																										Year		Direct Flow		Storage Flow

		Year		Source		April		May		June		July		August		September		October		Total		Total Days				1988		30,598		15,227

		1988		North Fork Gunnison		4,409		9,814		9,848		5,706		821		0		0		30,598		137				1989		33,371		15,142

				Paonia Reservoir		0		0		0		4,185		8,793		1,916		0		14,894		58				1990		33,035		16,077

				East Beckwith		0		0		0		0		239		94		0		333		9				1991		36,719		13,543

				1988 Total		4,409		9,814		9,848		9,891		9,853		2,010		0		45,825		148				1992		38,002		14,264

		1989		North Fork Gunnison		5,224		10,092		9,935		6,488		1,632		0		0		33,371		139				1993		36,422		7,345

				Paonia Reservoir		0		0		0		4,328		7,093		3,721		0		15,142		67				1994		22,087		15,182

				East Beckwith		0		0		0		0		0		0		0		0		0				1995		46,035		1,180

				1989 Total		5,224		10,092		9,935		10,816		8,725		3,721		0		48,513		153				1996		32,109		16,437

		1990		North Fork Gunnison		7,761		9,414		9,866		5,994		0		0		0		33,035		120				1997		43,765		3,463

				Paonia Reservoir		0		0		0		4,842		10,193		982		0		16,017		62				1998		33,721		17,030

				East Beckwith		0		0		0		0		60		0		0		60		5

				1990 Total		7,761		9,414		9,866		10,836		10,253		982		0		49,112		155

		1991		North Fork Gunnison		3,814		9,342		9,798		8,658		4,175		932		0		36,719		164

				Paonia Reservoir		0		0		0		1,755		5,861		5,812		0		13,428		68

				East Beckwith		0		0		0		0		0		115		0		115		6

				1991 Total		3,814		9,342		9,798		10,413		10,036		6,859		0		50,262		164

		1992		North Fork Gunnison		3,717		9,527		9,277		8,578		4,873		1,982		48		38,002		168

				Paonia Reservoir		0		0		0		1,515		5,120		7,385		244		14,264		64

				East Beckwith		0		0		0		0		0		0		0		0		0				FMC Segment		Amount Diverted

				1992 Total		3,717		9,527		9,277		10,093		9,993		9,367		292		52,266		168				Upstream of Terror Creek		3.62

		1993		North Fork Gunnison		0		6,448		5,157		9,963		8,259		6,000		595		36,422		152				Terror Creet to Stevens Gulch		3.8

				Paonia Reservoir		0		0		0		0		1,702		2,973		2,670		7,345		60				Stevens Gulch to Roatcap Creek		13.96

				East Beckwith		0		0		0		0		0		0		0		0		0				Roatcap Creek to Jay Creek		9.67

				1993 Total		0		6,448		5,157		9,963		9,961		8,973		3,265		43,767		152				Jay Creek to Leroux Creek		34.37

		1994		North Fork Gunnison		0		6,888		9,219		4,641		1,016		323		0		22,087		119				Downstream of Leroux Creek		91.44

				Paonia Reservoir		0		0		0		5,311		9,020		851		0		15,182		64

				East Beckwith		0		0		0		0		177		0		0		0		5

				1994 Total		0		6,888		9,219		9,952		10,213		1,174		0		37,446		120

		1995		North Fork Gunnison		3,294		7,260		6,492		8,797		8,781		8,222		3,189		46,035		180

				Paonia Reservoir		0		0		0		0		317		863		0		1,180		15

				East Beckwith		0		0		0		0		0		0		0		0		0

				1995 Total		3,294		7,260		6,492		8,797		9,098		9,085		3,189		47,215		180

		1996		North Fork Gunnison		3,644		9,249		9,886		8,539		791		0		0		32,109		120

				Paonia Reservoir		0		0		0		1,654		9,402		5,183		0		16,239		56

				East Beckwith		0		0		0		0		198		0		0		198		5

				1996 Total		3,644		9,249		9,886		10,193		10,391		5,183		0		48,546		155

		1997		North Fork Gunnison		2,779		5,921		7,658		10,273		10,108		7,026		0		43,765		166

				Paonia Reservoir		0		0		0		0		0		1,134		2,329		3,463		20

				East Beckwith		0		0		0		0		0		0		0		0

				1997 Total		2,779		5,921		7,658		10,273		10,108		8,160		2,329		47,227		175

		1998		North Fork Gunnison		1,250		8,007		9,424		10,253		3,663		948		177		33,721		168

				Paonia Reservoir		0		0		0		0		6,609		8,279		2,142		17,030		66

				East Beckwith		0		0		0		0		0		179		0		0		6

				1998 Total		1,250		8,007		9,424		10,253		10,272		9,406		2,319		50,930		168

				11 Year Average		3,263		8,360		8,778		10,135		9,900		5,902		1,036		47,373		158

				% of Total		0.07		0.18		0.19		0.21		0.21		0.12		0.02		1.00

		Source:
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				Fire Mountain Canal Diversions from Storage

				Years 1988 - 1998

				Diversions from Storage		April		May		June		July		August		September		October		Total		Days Diverted

		1988		Paonia Reservoir		0		0		0		4185		8793		1916		0		14894		58

				East Beckwith		0		0		0		0		239		94		0		333		9

		1989		Paonia Reservoir		0		0		0		4328		7093		3721		0		15142		67

				East Beckwith		0		0		0		0		0		0		0		0		0

		1990		Paonia Reservoir		0		0		0		4842		10193		982		0		16017		62

				East Beckwith		0		0		0		0		59.5		0		0		59.5		5

		1991		Paonia Reservoir		0		0		0		1755		5861		5812		0		13428		68

				East Beckwith		0		0		0		0		0		115		0		115		6

		1992		Paonia Reservoir		0		0		0		1515		5120		7385		244		14264		64

				East Beckwith		0		0		0		0		0		0		0		0		0

		1993		Paonia Reservoir		0		0		0		0		1702		2973		2670		7345		60

				East Beckwith		0		0		0		0		0		0		0		0		0

		1994		Paonia Reservoir		0		0		0		5311		9020		851		0		15182		64

				East Beckwith		0		0		0		0		177		0		0		0		5

		1995		Paonia Reservoir		0		0		0		0		317		863		0		1180		15

				East Beckwith		0		0		0		0		0		0		0		0		0

		1996		Paonia Reservoir		0		0		0		1654		9402		5183		0		16239		56

				East Beckwith		0		0		0		0		198		0		0		198		5

		1997		Paonia Reservoir		0		0		0		0		0		1134		2329		3463		20

				East Beckwith		0		0		0		0		0		0		0		0

		1998		Paonia Reservoir		0		0		0		0		6609		8279		2142		17030		66

				East Beckwith		0		0		0		0		0		178.5		0		0		6

				11 Yr, Avg. Paonia Res		0		0		0		2145		5828		3554		671		12199		55

				% of Total		0		0		0		0.18		0.48		0.29		0.06

				11 Yr. Avg. E. Beckwith		0		0		0		0		61		35		0		64		4
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		Fire Mountain Canal Direct Diversions

		Years 1988 - 1998

		Direct Diversion		April		May		June		July		August		September		October		Total		Days Diverted

		1988		4409		9814		9848		5706		821		0		0		30598		148

		1989		5224		10092		9935		6488		1632		0		0		33371		153

		1990		7761		9414		9866		5994		0.0		0		0		33035		155

		1991		3814		9342		9798		8658		4175		932		0		36719		164

		1992		3717		9527		9277		8578		4873		1982		47.6		38002		168

		1993		0		6448		5157		9963		8259		6000		595		36422		152

		1994		0		6888		9219		4641		1016		323		0		22087		119

		1995		3294		7260		6492		8797		8781		8222		3189		46035		180

		1996		3644		9249		9886		8539		791		0		0		32109		120

		1997		2779		5921		7658		10273		10108		7026		0		43765		166

		1998		1250		8007		9424		10253		3662.5		948		176.5		33721		168

		11 Year Average		3263		8360		8778		7990		4011		2312		364		35079		154

		% of Total		0.09		0.24		0.25		0.23		0.11		0.07		0.01		1.00
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		Month		Canal
Diversions		Share
Demand		Diversion
Requirements

		Apr		3,263		1,494		429

		May		8,360		9,652		6,090

		Jun		8,778		9,341		9,457

		Jul		10,135		9,652		10,757

		Aug		9,900		9,652		8,690

		Sep		5,902		9,341		5,614

		Oct		1,036		869		297
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SD_1994

																TABLE 2-		TABLE 2-

																Water Budget for Fire Mountain Canal

																Average Scenario

																(values in acre-feet)

				Month		Headgate Diversions (3)						Delivery Losses (4)						Share		Farm		Crop		CU*2 +		Efficiencies

						Direct Flow		Storage		Total		Evaporation		Other		Total		Demand		Delivery (5)		Requirements (6)		Transit loss		Overall (7)		Delivery (8)		Farm (9)

				April (1)		3,262.9		0.0		3,262.9		1.5		266.3		267.8		1,494.5		2,995.1		80.4		428.59		2%		92%		3%

				May		8,360.2		0.0		8,360.2		12.5		1,717.0		1,729.5		9,651.9		6,630.7		2,180.2		6089.83		26%		79%		33%

				June		8,778.2		0.0		8,778.2		15.1		1,658.6		1,673.7		9,340.5		7,104.5		3,891.6		9456.88		44%		81%		55%

				July		7,990.0		2,144.5		10,134.5		15.6		1,913.9		1,929.5		9,651.9		8,205.1		4,413.7		10756.87		44%		81%		54%

				August		4,010.8		5,828.2		9,900.2		14.1		1,715.4		1,729.5		9,651.9		8,170.7		3,480.1		8689.63		35%		83%		43%

				September		2,312.1		3,554.5		5,901.8		10.4		1,663.3		1,673.7		9,340.5		4,228.1		1,970.2		5614.10		33%		72%		47%

				October (2)		364.4		671.4		1,035.7		0.7		155.0		155.7		868.7		880.1		70.6		296.80		7%		85%		8%

																				Average Efficiencies (10)						36%		79%		46%

		1		Average start-up date is April 20, includes excess water used during startup

		2		Average turn-off date is October 3

		3		Average for years 1988 through 1998

		4		Estimated at 0.95 cfs per mile or 55.79 af/day for the 29.67 miles of canal

		5		Headgate diversions less delivery losses

		6		Calculated using the Blaney-Criddle TR21 method for normal year averages

		7		Crop requirements divided by total diversions

		8		Farm delivery divided by total diversions

		9		Crop requirements divided by farm delivery

		10		Does not include start-up and turn-off months
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		Month		Canal
Diversions		Share
Demand		Diversion
Requirements

		Apr		0		9,341		0

		May		6,888		9,652		6,090

		Jun		9,219		9,341		9,457

		Jul		9,952		9,652		10,757

		Aug		10,213		9,652		8,690

		Sep		1,174		9,341		4,376

		Oct		0		9,652		0
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		TABLE 2-

		Water Budget for Fire Mountain Canal

																Drought Scenario

		(values in acre feet)

				Month		Headgate Diversions (3)						Delivery Losses (4)						Share		Farm		Crop		CU*2 +		Efficiencies

						Direct Flow		Storage		Total		Evaporation		Other		Total		Demand		Delivery (5)		Requirements (6)		Transit loss		Overall (7)		Delivery (8)		Farm (9)

				April (1)		0.0		0.0		0.0		0.0		0.0		0.0		9,340.5		0.0		80.4		0.00		0%		0%		0%

				May		6,888.0		0.0		6,888.0		12.5		1,717.0		1,729.5		9,651.9		5,158.5		2,180.2		6089.83		32%		75%		42%

				June		9,219.0		0.0		9,219.0		15.1		1,658.6		1,673.7		9,340.5		7,545.3		3,891.6		9456.88		42%		82%		52%

				July		4,641.0		5,311.0		9,952.0		15.6		1,913.9		1,929.5		9,651.9		8,022.5		4,413.7		10756.87		44%		81%		55%

				August		1,016.0		9,197.0		10,213.0		14.1		1,715.4		1,729.5		9,651.9		8,483.5		3,480.1		8689.63		34%		83%		41%

				September (2)		323.0		851.0		1,174.0		2.7		432.5		435.2		9,340.5		738.8		1,970.2		4375.56		168%		63%		267%

				October		0.0		0.0		0.0		0.0		0.0		0.0		9,651.9		0.0		70.6		0.00		0%		0%		0%

																				Average Efficiencies (10)						38%		80%		47%

		1		No diversions in April

		2		Water Diverted 8 days in September

		3		1994 Averages

		4		Estimated at 0.95 cfs per mile or 55.79 af/day for the 29.67 miles of canal

		5		Headgate diversions less delivery losses

		6		Calculated using the Blaney-Criddle TR21 method for normal year averages

		7		Crop requirements divided by total diversions

		8		Farm delivery divided by total diversions

		9		Crop requirements divided by farm delivery

		10		Does not include start-up and turn-off months
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		TABLE 2-

		Average Monthly Crop Requirements (1)

		(values in acre-feet)

				Crop		Acres (2)		April		May		June		July		August		September		October		Total		Acre-feet
per acre

				1988-1998 Averages

				Orchard - Apples		974.3		56.8		333.7		547.2		666.6		549.7		309.3		136.4		2,599.8		2.7

				Alfalfa Hay		2,616.5		152.6		891.8		1,469.6		1,790.1		1,476.1		830.7		250.7		6,861.8		2.6

				Pasture Grass & Grass Hay		4,348.3		358.7		1,195.8		1,974.9		2,445.9		2,072.7		1,181.3		507.3		9,736.6		2.2

				Sileage - Corn		79.0		0.0		5.7		25.1		47.9		44.6		24.2		4.0		151.5		1.9

				Grains - Oats		240.8		7.0		74.6		152.1		98.5		2.6		0.0		0.0		334.9		1.4

				TOTALS		8,258.9		575.2		2,501.6		4,168.9		5,049.1		4,145.7		2,345.5		898.4		19,684.5

				1994 Drought Year (3)

				Orchard - Apples		974.3		70.6		394.6		591.1		732.3		614.6		375.9		199.7		2,978.9		3.1

				Alfalfa Hay		2,616.5		189.7		1,055.3		1,587.3		1,966.7		1,650.6		1,009.5		344.5		7,803.7		3.0

				Pasture Grass & Grass Hay		4,348.3		550.8		1,456.7		2,159.7		2,717.7		2,344.5		1,471.2		782.7		11,483.1		2.6

				Sileage - Corn		79.0		0.0		8.8		28.2		52.9		49.9		29.6		5.3		174.6		2.2

				Grains - Oats		240.8		17.3		89.5		163.5		112.0		6.8		0.0		0.0		389.1		1.6

				TOTALS		8,258.9		828.4		3,004.8		4,529.8		5,581.7		4,666.4		2,886.2		1,332.2		22,829.5

		1		Calculated using the Blaney-Criddle TR21 method

		2		Acreages obtained from the Colorado Department of Natural Resources (Source, Date)

		3		Assumes no effective precipitation





		Crop Consumption Under the Paonia Project

		1994 Drought Year

		Values in Acre Feet

				Crop		Acres		April		May		June		July		August		September		October		Total		AF/Acre

		1		Orchard (Apples)		974.3		70.6		394.6		591.1		732.3		614.6		375.9		199.7		2978.9		3.1

				Alfalfa Hay		2616.5		189.7		1055.3		1587.3		1966.7		1650.6		1009.5		344.5		7803.7		3.0

				Pasture Grass & Grass Hay		4348.3		550.8		1456.7		2159.7		2717.7		2344.5		1471.2		782.7		11483.1		2.6

				Sileage (Corn)		79.0		0.0		8.8		28.2		52.9		49.9		29.6		5.3		174.6		2.2

				Grains (Oats)		240.8		17.3		89.5		163.5		112.0		6.8		0.0		0.0		389.1		1.6

				Total		8258.9		828.4		3004.8		4529.8		5581.7		4666.4		2886.2		1332.2		22829.5

				Average Af/Ac:		2.5

		1		Crop acreage taken from Division of Water Resources 1993 GIS data

				Note:  Consumptive Use values for drought year with no effective precipitation
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		Revenues						Expenses

		Taxes
(operations)		$15,386				Debt Service		34118		$0.55

		Taxes
(debt service)		$36,460

		Intergovernmental		$3,200

		Miscellaneous		$6,909

		Total		$61,955
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		Year		Acres Irrigated

		1968		11,751

		1969		11,716

		1970		11,781

		1971		12,262

		1972		12,075

		1973		12,373

		1974		12,371

		1975		12,019

		1976		12,019

		1977		11,033

		1978		11,117

		1979		12,061

		1980		12,061

		1981		11,775

		1982		11,775

		1983		10,796

		1984		10,653

		1985		10,613

		1986		10,640

		1987		10,639

		1988		10,544

		1989		10,414

		1990		10,494

		1991		10,513

		1992		10,493
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				Table 2-

				Fire Mountain Canal Diversions:  1988 - 1998

				(values in acre feet)

																										Year		Direct Flow		Storage Flow

		Year		Source		April		May		June		July		August		September		October		Total		Total Days				1988		30,598		15,227

		1988		North Fork Gunnison		4,409		9,814		9,848		5,706		821		0		0		30,598		137				1989		33,371		15,142

				Paonia Reservoir		0		0		0		4,185		8,793		1,916		0		14,894		58				1990		33,035		16,077

				East Beckwith		0		0		0		0		239		94		0		333		9				1991		36,719		13,543

				1988 Total		4,409		9,814		9,848		9,891		9,853		2,010		0		45,825		148				1992		38,002		14,264

		1989		North Fork Gunnison		5,224		10,092		9,935		6,488		1,632		0		0		33,371		139				1993		36,422		7,345

				Paonia Reservoir		0		0		0		4,328		7,093		3,721		0		15,142		67				1994		22,087		15,182

				East Beckwith		0		0		0		0		0		0		0		0		0				1995		46,035		1,180

				1989 Total		5,224		10,092		9,935		10,816		8,725		3,721		0		48,513		153				1996		32,109		16,437

		1990		North Fork Gunnison		7,761		9,414		9,866		5,994		0		0		0		33,035		120				1997		43,765		3,463

				Paonia Reservoir		0		0		0		4,842		10,193		982		0		16,017		62				1998		33,721		17,030

				East Beckwith		0		0		0		0		60		0		0		60		5

				1990 Total		7,761		9,414		9,866		10,836		10,253		982		0		49,112		155

		1991		North Fork Gunnison		3,814		9,342		9,798		8,658		4,175		932		0		36,719		164

				Paonia Reservoir		0		0		0		1,755		5,861		5,812		0		13,428		68

				East Beckwith		0		0		0		0		0		115		0		115		6

				1991 Total		3,814		9,342		9,798		10,413		10,036		6,859		0		50,262		164

		1992		North Fork Gunnison		3,717		9,527		9,277		8,578		4,873		1,982		48		38,002		168

				Paonia Reservoir		0		0		0		1,515		5,120		7,385		244		14,264		64

				East Beckwith		0		0		0		0		0		0		0		0		0				FMC Segment		Amount Diverted

				1992 Total		3,717		9,527		9,277		10,093		9,993		9,367		292		52,266		168				Upstream of Terror Creek		3.62

		1993		North Fork Gunnison		0		6,448		5,157		9,963		8,259		6,000		595		36,422		152				Terror Creet to Stevens Gulch		3.8

				Paonia Reservoir		0		0		0		0		1,702		2,973		2,670		7,345		60				Stevens Gulch to Roatcap Creek		13.96

				East Beckwith		0		0		0		0		0		0		0		0		0				Roatcap Creek to Jay Creek		9.67

				1993 Total		0		6,448		5,157		9,963		9,961		8,973		3,265		43,767		152				Jay Creek to Leroux Creek		34.37

		1994		North Fork Gunnison		0		6,888		9,219		4,641		1,016		323		0		22,087		119				Downstream of Leroux Creek		91.44

				Paonia Reservoir		0		0		0		5,311		9,020		851		0		15,182		64

				East Beckwith		0		0		0		0		177		0		0		0		5

				1994 Total		0		6,888		9,219		9,952		10,213		1,174		0		37,446		120

		1995		North Fork Gunnison		3,294		7,260		6,492		8,797		8,781		8,222		3,189		46,035		180

				Paonia Reservoir		0		0		0		0		317		863		0		1,180		15

				East Beckwith		0		0		0		0		0		0		0		0		0

				1995 Total		3,294		7,260		6,492		8,797		9,098		9,085		3,189		47,215		180

		1996		North Fork Gunnison		3,644		9,249		9,886		8,539		791		0		0		32,109		120

				Paonia Reservoir		0		0		0		1,654		9,402		5,183		0		16,239		56

				East Beckwith		0		0		0		0		198		0		0		198		5

				1996 Total		3,644		9,249		9,886		10,193		10,391		5,183		0		48,546		155

		1997		North Fork Gunnison		2,779		5,921		7,658		10,273		10,108		7,026		0		43,765		166

				Paonia Reservoir		0		0		0		0		0		1,134		2,329		3,463		20

				East Beckwith		0		0		0		0		0		0		0		0

				1997 Total		2,779		5,921		7,658		10,273		10,108		8,160		2,329		47,227		175

		1998		North Fork Gunnison		1,250		8,007		9,424		10,253		3,663		948		177		33,721		168

				Paonia Reservoir		0		0		0		0		6,609		8,279		2,142		17,030		66

				East Beckwith		0		0		0		0		0		179		0		0		6

				1998 Total		1,250		8,007		9,424		10,253		10,272		9,406		2,319		50,930		168

				11 Year Average		3,263		8,360		8,778		10,135		9,900		5,902		1,036		47,373		158

				% of Total		0.07		0.18		0.19		0.21		0.21		0.12		0.02		1.00

		Source:
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				Fire Mountain Canal Diversions from Storage

				Years 1988 - 1998

				Diversions from Storage		April		May		June		July		August		September		October		Total		Days Diverted

		1988		Paonia Reservoir		0		0		0		4185		8793		1916		0		14894		58

				East Beckwith		0		0		0		0		239		94		0		333		9

		1989		Paonia Reservoir		0		0		0		4328		7093		3721		0		15142		67

				East Beckwith		0		0		0		0		0		0		0		0		0

		1990		Paonia Reservoir		0		0		0		4842		10193		982		0		16017		62

				East Beckwith		0		0		0		0		59.5		0		0		59.5		5

		1991		Paonia Reservoir		0		0		0		1755		5861		5812		0		13428		68

				East Beckwith		0		0		0		0		0		115		0		115		6

		1992		Paonia Reservoir		0		0		0		1515		5120		7385		244		14264		64

				East Beckwith		0		0		0		0		0		0		0		0		0

		1993		Paonia Reservoir		0		0		0		0		1702		2973		2670		7345		60

				East Beckwith		0		0		0		0		0		0		0		0		0

		1994		Paonia Reservoir		0		0		0		5311		9020		851		0		15182		64

				East Beckwith		0		0		0		0		177		0		0		0		5

		1995		Paonia Reservoir		0		0		0		0		317		863		0		1180		15

				East Beckwith		0		0		0		0		0		0		0		0		0

		1996		Paonia Reservoir		0		0		0		1654		9402		5183		0		16239		56

				East Beckwith		0		0		0		0		198		0		0		198		5

		1997		Paonia Reservoir		0		0		0		0		0		1134		2329		3463		20

				East Beckwith		0		0		0		0		0		0		0		0

		1998		Paonia Reservoir		0		0		0		0		6609		8279		2142		17030		66

				East Beckwith		0		0		0		0		0		178.5		0		0		6

				11 Yr, Avg. Paonia Res		0		0		0		2145		5828		3554		671		12199		55

				% of Total		0		0		0		0.18		0.48		0.29		0.06

				11 Yr. Avg. E. Beckwith		0		0		0		0		61		35		0		64		4



&LDraft &D



SD_AVG

		Fire Mountain Canal Direct Diversions

		Years 1988 - 1998

		Direct Diversion		April		May		June		July		August		September		October		Total		Days Diverted

		1988		4409		9814		9848		5706		821		0		0		30598		148

		1989		5224		10092		9935		6488		1632		0		0		33371		153

		1990		7761		9414		9866		5994		0.0		0		0		33035		155

		1991		3814		9342		9798		8658		4175		932		0		36719		164

		1992		3717		9527		9277		8578		4873		1982		47.6		38002		168

		1993		0		6448		5157		9963		8259		6000		595		36422		152

		1994		0		6888		9219		4641		1016		323		0		22087		119

		1995		3294		7260		6492		8797		8781		8222		3189		46035		180

		1996		3644		9249		9886		8539		791		0		0		32109		120

		1997		2779		5921		7658		10273		10108		7026		0		43765		166

		1998		1250		8007		9424		10253		3662.5		948		176.5		33721		168

		11 Year Average		3263		8360		8778		7990		4011		2312		364		35079		154

		% of Total		0.09		0.24		0.25		0.23		0.11		0.07		0.01		1.00
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		Month		Canal
Diversions		Share
Demand		Diversion
Requirements

		Apr		3,263		1,494		429

		May		8,360		9,652		6,090

		Jun		8,778		9,341		9,457

		Jul		10,135		9,652		10,757

		Aug		9,900		9,652		8,690

		Sep		5,902		9,341		5,614

		Oct		1,036		869		297
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SD_1994

																TABLE 2-		TABLE 2-

																Water Budget for Fire Mountain Canal

																Average Scenario

																(values in acre-feet)

				Month		Headgate Diversions (3)						Delivery Losses (4)						Share		Farm		Crop		CU*2 +		Efficiencies

						Direct Flow		Storage		Total		Evaporation		Other		Total		Demand		Delivery (5)		Requirements (6)		Transit loss		Overall (7)		Delivery (8)		Farm (9)

				April (1)		3,262.9		0.0		3,262.9		1.5		266.3		267.8		1,494.5		2,995.1		80.4		428.59		2%		92%		3%

				May		8,360.2		0.0		8,360.2		12.5		1,717.0		1,729.5		9,651.9		6,630.7		2,180.2		6089.83		26%		79%		33%

				June		8,778.2		0.0		8,778.2		15.1		1,658.6		1,673.7		9,340.5		7,104.5		3,891.6		9456.88		44%		81%		55%

				July		7,990.0		2,144.5		10,134.5		15.6		1,913.9		1,929.5		9,651.9		8,205.1		4,413.7		10756.87		44%		81%		54%

				August		4,010.8		5,828.2		9,900.2		14.1		1,715.4		1,729.5		9,651.9		8,170.7		3,480.1		8689.63		35%		83%		43%

				September		2,312.1		3,554.5		5,901.8		10.4		1,663.3		1,673.7		9,340.5		4,228.1		1,970.2		5614.10		33%		72%		47%

				October (2)		364.4		671.4		1,035.7		0.7		155.0		155.7		868.7		880.1		70.6		296.80		7%		85%		8%

																				Average Efficiencies (10)						36%		79%		46%

		1		Average start-up date is April 20, includes excess water used during startup

		2		Average turn-off date is October 3

		3		Average for years 1988 through 1998

		4		Estimated at 0.95 cfs per mile or 55.79 af/day for the 29.67 miles of canal

		5		Headgate diversions less delivery losses

		6		Calculated using the Blaney-Criddle TR21 method for normal year averages

		7		Crop requirements divided by total diversions

		8		Farm delivery divided by total diversions

		9		Crop requirements divided by farm delivery

		10		Does not include start-up and turn-off months
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		Month		Canal
Diversions		Share
Demand		Diversion
Requirements

		Apr		0		9,341		0

		May		6,888		9,652		6,090

		Jun		9,219		9,341		9,457

		Jul		9,952		9,652		10,757

		Aug		10,213		9,652		8,690

		Sep		1,174		9,341		4,376

		Oct		0		9,652		0
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		TABLE 2-

		Water Budget for Fire Mountain Canal

																Drought Scenario

		(values in acre feet)

				Month		Headgate Diversions (3)						Delivery Losses (4)						Share		Farm		Crop		CU*2 +		Efficiencies

						Direct Flow		Storage		Total		Evaporation		Other		Total		Demand		Delivery (5)		Requirements (6)		Transit loss		Overall (7)		Delivery (8)		Farm (9)

				April (1)		0.0		0.0		0.0		0.0		0.0		0.0		9,340.5		0.0		80.4		0.00		0%		0%		0%

				May		6,888.0		0.0		6,888.0		12.5		1,717.0		1,729.5		9,651.9		5,158.5		2,180.2		6089.83		32%		75%		42%

				June		9,219.0		0.0		9,219.0		15.1		1,658.6		1,673.7		9,340.5		7,545.3		3,891.6		9456.88		42%		82%		52%

				July		4,641.0		5,311.0		9,952.0		15.6		1,913.9		1,929.5		9,651.9		8,022.5		4,413.7		10756.87		44%		81%		55%

				August		1,016.0		9,197.0		10,213.0		14.1		1,715.4		1,729.5		9,651.9		8,483.5		3,480.1		8689.63		34%		83%		41%

				September (2)		323.0		851.0		1,174.0		2.7		432.5		435.2		9,340.5		738.8		1,970.2		4375.56		168%		63%		267%

				October		0.0		0.0		0.0		0.0		0.0		0.0		9,651.9		0.0		70.6		0.00		0%		0%		0%

																				Average Efficiencies (10)						38%		80%		47%

		1		No diversions in April

		2		Water Diverted 8 days in September

		3		1994 Averages

		4		Estimated at 0.95 cfs per mile or 55.79 af/day for the 29.67 miles of canal

		5		Headgate diversions less delivery losses

		6		Calculated using the Blaney-Criddle TR21 method for normal year averages

		7		Crop requirements divided by total diversions

		8		Farm delivery divided by total diversions

		9		Crop requirements divided by farm delivery

		10		Does not include start-up and turn-off months
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		TABLE 2-

		Average Monthly Crop Requirements (1)

		(values in acre-feet)

				Crop		Acres (2)		April		May		June		July		August		September		October		Total		Acre-feet
per acre

				1988-1998 Averages

				Orchard - Apples		974.3		56.8		333.7		547.2		666.6		549.7		309.3		136.4		2,599.8		2.7

				Alfalfa Hay		2,616.5		152.6		891.8		1,469.6		1,790.1		1,476.1		830.7		250.7		6,861.8		2.6

				Pasture Grass & Grass Hay		4,348.3		358.7		1,195.8		1,974.9		2,445.9		2,072.7		1,181.3		507.3		9,736.6		2.2

				Sileage - Corn		79.0		0.0		5.7		25.1		47.9		44.6		24.2		4.0		151.5		1.9

				Grains - Oats		240.8		7.0		74.6		152.1		98.5		2.6		0.0		0.0		334.9		1.4

				TOTALS		8,258.9		575.2		2,501.6		4,168.9		5,049.1		4,145.7		2,345.5		898.4		19,684.5

				1994 Drought Year (3)

				Orchard - Apples		974.3		70.6		394.6		591.1		732.3		614.6		375.9		199.7		2,978.9		3.1

				Alfalfa Hay		2,616.5		189.7		1,055.3		1,587.3		1,966.7		1,650.6		1,009.5		344.5		7,803.7		3.0

				Pasture Grass & Grass Hay		4,348.3		550.8		1,456.7		2,159.7		2,717.7		2,344.5		1,471.2		782.7		11,483.1		2.6

				Sileage - Corn		79.0		0.0		8.8		28.2		52.9		49.9		29.6		5.3		174.6		2.2

				Grains - Oats		240.8		17.3		89.5		163.5		112.0		6.8		0.0		0.0		389.1		1.6

				TOTALS		8,258.9		828.4		3,004.8		4,529.8		5,581.7		4,666.4		2,886.2		1,332.2		22,829.5

		1		Calculated using the Blaney-Criddle TR21 method

		2		Acreages obtained from the Colorado Department of Natural Resources (Source, Date)

		3		Assumes no effective precipitation





		Crop Consumption Under the Paonia Project

		1994 Drought Year

		Values in Acre Feet

				Crop		Acres		April		May		June		July		August		September		October		Total		AF/Acre

		1		Orchard (Apples)		974.3		70.6		394.6		591.1		732.3		614.6		375.9		199.7		2978.9		3.1

				Alfalfa Hay		2616.5		189.7		1055.3		1587.3		1966.7		1650.6		1009.5		344.5		7803.7		3.0

				Pasture Grass & Grass Hay		4348.3		550.8		1456.7		2159.7		2717.7		2344.5		1471.2		782.7		11483.1		2.6

				Sileage (Corn)		79.0		0.0		8.8		28.2		52.9		49.9		29.6		5.3		174.6		2.2

				Grains (Oats)		240.8		17.3		89.5		163.5		112.0		6.8		0.0		0.0		389.1		1.6

				Total		8258.9		828.4		3004.8		4529.8		5581.7		4666.4		2886.2		1332.2		22829.5

				Average Af/Ac:		2.5

		1		Crop acreage taken from Division of Water Resources 1993 GIS data

				Note:  Consumptive Use values for drought year with no effective precipitation
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		Revenues						Expenses

		Taxes
(operations)		$15,386				Debt Service		34118		$0.55

		Taxes
(debt service)		$36,460

		Intergovernmental		$3,200

		Miscellaneous		$6,909

		Total		$61,955
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		Year		Acres Irrigated

		1968		11,751

		1969		11,716

		1970		11,781

		1971		12,262

		1972		12,075

		1973		12,373

		1974		12,371

		1975		12,019

		1976		12,019

		1977		11,033

		1978		11,117

		1979		12,061

		1980		12,061

		1981		11,775

		1982		11,775

		1983		10,796

		1984		10,653

		1985		10,613

		1986		10,640

		1987		10,639

		1988		10,544

		1989		10,414

		1990		10,494

		1991		10,513

		1992		10,493
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				Table 2-

				Fire Mountain Canal Diversions:  1988 - 1998

				(values in acre feet)

																										Year		Direct Flow		Storage Flow

		Year		Source		April		May		June		July		August		September		October		Total		Total Days				1988		30,598		15,227

		1988		North Fork Gunnison		4,409		9,814		9,848		5,706		821		0		0		30,598		137				1989		33,371		15,142

				Paonia Reservoir		0		0		0		4,185		8,793		1,916		0		14,894		58				1990		33,035		16,077

				East Beckwith		0		0		0		0		239		94		0		333		9				1991		36,719		13,543

				1988 Total		4,409		9,814		9,848		9,891		9,853		2,010		0		45,825		148				1992		38,002		14,264

		1989		North Fork Gunnison		5,224		10,092		9,935		6,488		1,632		0		0		33,371		139				1993		36,422		7,345

				Paonia Reservoir		0		0		0		4,328		7,093		3,721		0		15,142		67				1994		22,087		15,182

				East Beckwith		0		0		0		0		0		0		0		0		0				1995		46,035		1,180

				1989 Total		5,224		10,092		9,935		10,816		8,725		3,721		0		48,513		153				1996		32,109		16,437

		1990		North Fork Gunnison		7,761		9,414		9,866		5,994		0		0		0		33,035		120				1997		43,765		3,463

				Paonia Reservoir		0		0		0		4,842		10,193		982		0		16,017		62				1998		33,721		17,030

				East Beckwith		0		0		0		0		60		0		0		60		5

				1990 Total		7,761		9,414		9,866		10,836		10,253		982		0		49,112		155

		1991		North Fork Gunnison		3,814		9,342		9,798		8,658		4,175		932		0		36,719		164

				Paonia Reservoir		0		0		0		1,755		5,861		5,812		0		13,428		68

				East Beckwith		0		0		0		0		0		115		0		115		6

				1991 Total		3,814		9,342		9,798		10,413		10,036		6,859		0		50,262		164

		1992		North Fork Gunnison		3,717		9,527		9,277		8,578		4,873		1,982		48		38,002		168

				Paonia Reservoir		0		0		0		1,515		5,120		7,385		244		14,264		64

				East Beckwith		0		0		0		0		0		0		0		0		0				FMC Segment		Amount Diverted

				1992 Total		3,717		9,527		9,277		10,093		9,993		9,367		292		52,266		168				Upstream of Terror Creek		3.62

		1993		North Fork Gunnison		0		6,448		5,157		9,963		8,259		6,000		595		36,422		152				Terror Creet to Stevens Gulch		3.8

				Paonia Reservoir		0		0		0		0		1,702		2,973		2,670		7,345		60				Stevens Gulch to Roatcap Creek		13.96

				East Beckwith		0		0		0		0		0		0		0		0		0				Roatcap Creek to Jay Creek		9.67

				1993 Total		0		6,448		5,157		9,963		9,961		8,973		3,265		43,767		152				Jay Creek to Leroux Creek		34.37

		1994		North Fork Gunnison		0		6,888		9,219		4,641		1,016		323		0		22,087		119				Downstream of Leroux Creek		91.44

				Paonia Reservoir		0		0		0		5,311		9,020		851		0		15,182		64

				East Beckwith		0		0		0		0		177		0		0		0		5

				1994 Total		0		6,888		9,219		9,952		10,213		1,174		0		37,446		120

		1995		North Fork Gunnison		3,294		7,260		6,492		8,797		8,781		8,222		3,189		46,035		180

				Paonia Reservoir		0		0		0		0		317		863		0		1,180		15

				East Beckwith		0		0		0		0		0		0		0		0		0

				1995 Total		3,294		7,260		6,492		8,797		9,098		9,085		3,189		47,215		180

		1996		North Fork Gunnison		3,644		9,249		9,886		8,539		791		0		0		32,109		120

				Paonia Reservoir		0		0		0		1,654		9,402		5,183		0		16,239		56

				East Beckwith		0		0		0		0		198		0		0		198		5

				1996 Total		3,644		9,249		9,886		10,193		10,391		5,183		0		48,546		155

		1997		North Fork Gunnison		2,779		5,921		7,658		10,273		10,108		7,026		0		43,765		166

				Paonia Reservoir		0		0		0		0		0		1,134		2,329		3,463		20

				East Beckwith		0		0		0		0		0		0		0		0

				1997 Total		2,779		5,921		7,658		10,273		10,108		8,160		2,329		47,227		175

		1998		North Fork Gunnison		1,250		8,007		9,424		10,253		3,663		948		177		33,721		168

				Paonia Reservoir		0		0		0		0		6,609		8,279		2,142		17,030		66

				East Beckwith		0		0		0		0		0		179		0		0		6

				1998 Total		1,250		8,007		9,424		10,253		10,272		9,406		2,319		50,930		168

				11 Year Average		3,263		8,360		8,778		10,135		9,900		5,902		1,036		47,373		158

				% of Total		0.07		0.18		0.19		0.21		0.21		0.12		0.02		1.00

		Source:
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				Fire Mountain Canal Diversions from Storage

				Years 1988 - 1998

				Diversions from Storage		April		May		June		July		August		September		October		Total		Days Diverted

		1988		Paonia Reservoir		0		0		0		4185		8793		1916		0		14894		58

				East Beckwith		0		0		0		0		239		94		0		333		9

		1989		Paonia Reservoir		0		0		0		4328		7093		3721		0		15142		67

				East Beckwith		0		0		0		0		0		0		0		0		0

		1990		Paonia Reservoir		0		0		0		4842		10193		982		0		16017		62

				East Beckwith		0		0		0		0		59.5		0		0		59.5		5

		1991		Paonia Reservoir		0		0		0		1755		5861		5812		0		13428		68

				East Beckwith		0		0		0		0		0		115		0		115		6

		1992		Paonia Reservoir		0		0		0		1515		5120		7385		244		14264		64

				East Beckwith		0		0		0		0		0		0		0		0		0

		1993		Paonia Reservoir		0		0		0		0		1702		2973		2670		7345		60

				East Beckwith		0		0		0		0		0		0		0		0		0

		1994		Paonia Reservoir		0		0		0		5311		9020		851		0		15182		64

				East Beckwith		0		0		0		0		177		0		0		0		5

		1995		Paonia Reservoir		0		0		0		0		317		863		0		1180		15

				East Beckwith		0		0		0		0		0		0		0		0		0

		1996		Paonia Reservoir		0		0		0		1654		9402		5183		0		16239		56

				East Beckwith		0		0		0		0		198		0		0		198		5

		1997		Paonia Reservoir		0		0		0		0		0		1134		2329		3463		20

				East Beckwith		0		0		0		0		0		0		0		0

		1998		Paonia Reservoir		0		0		0		0		6609		8279		2142		17030		66

				East Beckwith		0		0		0		0		0		178.5		0		0		6

				11 Yr, Avg. Paonia Res		0		0		0		2145		5828		3554		671		12199		55

				% of Total		0		0		0		0.18		0.48		0.29		0.06

				11 Yr. Avg. E. Beckwith		0		0		0		0		61		35		0		64		4
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		Fire Mountain Canal Direct Diversions

		Years 1988 - 1998

		Direct Diversion		April		May		June		July		August		September		October		Total		Days Diverted

		1988		4409		9814		9848		5706		821		0		0		30598		148

		1989		5224		10092		9935		6488		1632		0		0		33371		153

		1990		7761		9414		9866		5994		0.0		0		0		33035		155

		1991		3814		9342		9798		8658		4175		932		0		36719		164

		1992		3717		9527		9277		8578		4873		1982		47.6		38002		168

		1993		0		6448		5157		9963		8259		6000		595		36422		152

		1994		0		6888		9219		4641		1016		323		0		22087		119

		1995		3294		7260		6492		8797		8781		8222		3189		46035		180

		1996		3644		9249		9886		8539		791		0		0		32109		120

		1997		2779		5921		7658		10273		10108		7026		0		43765		166

		1998		1250		8007		9424		10253		3662.5		948		176.5		33721		168

		11 Year Average		3263		8360		8778		7990		4011		2312		364		35079		154

		% of Total		0.09		0.24		0.25		0.23		0.11		0.07		0.01		1.00
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		Month		Canal
Diversions		Share
Demand		Diversion
Requirements

		Apr		3,263		1,494		429

		May		8,360		9,652		6,090

		Jun		8,778		9,341		9,457

		Jul		10,135		9,652		10,757

		Aug		9,900		9,652		8,690

		Sep		5,902		9,341		5,614

		Oct		1,036		869		297
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SD_1994

																TABLE 2-		TABLE 2-

																Water Budget for Fire Mountain Canal

																Average Scenario

																(values in acre-feet)

				Month														Share		Farm		Crop		CU*2 +		Efficiencies

						Direct Flow		Storage		Total		Evaporation		Other		Total		Demand						Transit loss

				April (1)		3,262.9		0.0		3,262.9		1.5		266.3		267.8		1,494.5		2,995.1		80.4		428.59		2%		92%		3%

				May		8,360.2		0.0		8,360.2		12.5		1,717.0		1,729.5		9,651.9		6,630.7		2,180.2		6089.83		26%		79%		33%

				June		8,778.2		0.0		8,778.2		15.1		1,658.6		1,673.7		9,340.5		7,104.5		3,891.6		9456.88		44%		81%		55%

				July		7,990.0		2,144.5		10,134.5		15.6		1,913.9		1,929.5		9,651.9		8,205.1		4,413.7		10756.87		44%		81%		54%

				August		4,010.8		5,828.2		9,900.2		14.1		1,715.4		1,729.5		9,651.9		8,170.7		3,480.1		8689.63		35%		83%		43%

				September		2,312.1		3,554.5		5,901.8		10.4		1,663.3		1,673.7		9,340.5		4,228.1		1,970.2		5614.10		33%		72%		47%

				October (2)		364.4		671.4		1,035.7		0.7		155.0		155.7		868.7		880.1		70.6		296.80		7%		85%		8%

																										36%		79%		46%

		1		Average start-up date is April 20, includes excess water used during startup

		2		Average turn-off date is October 3

		3		Average for years 1988 through 1998

		4		Estimated at 0.95 cfs per mile or 55.79 af/day for the 29.67 miles of canal

		5		Headgate diversions less delivery losses

		6		Calculated using the Blaney-Criddle TR21 method for normal year averages

		7		Crop requirements divided by total diversions

		8		Farm delivery divided by total diversions

		9		Crop requirements divided by farm delivery

		10		Does not include start-up and turn-off months
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		Month		Canal
Diversions		Share
Demand		Diversion
Requirements

		Apr		0		9,341		0

		May		6,888		9,652		6,090

		Jun		9,219		9,341		9,457

		Jul		9,952		9,652		10,757

		Aug		10,213		9,652		8,690

		Sep		1,174		9,341		4,376

		Oct		0		9,652		0
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		TABLE 2-

		Water Budget for Fire Mountain Canal

																Drought Scenario

		(values in acre feet)

				Month														Share		Farm		Crop		CU*2 +		Efficiencies

						Direct Flow		Storage		Total		Evaporation		Other		Total		Demand						Transit loss

				April (1)		0.0		0.0		0.0		0.0		0.0		0.0		9,340.5		0.0		80.4		0.00		0%		0%		0%

				May		6,888.0		0.0		6,888.0		12.5		1,717.0		1,729.5		9,651.9		5,158.5		2,180.2		6089.83		32%		75%		42%

				June		9,219.0		0.0		9,219.0		15.1		1,658.6		1,673.7		9,340.5		7,545.3		3,891.6		9456.88		42%		82%		52%

				July		4,641.0		5,311.0		9,952.0		15.6		1,913.9		1,929.5		9,651.9		8,022.5		4,413.7		10756.87		44%		81%		55%

				August		1,016.0		9,197.0		10,213.0		14.1		1,715.4		1,729.5		9,651.9		8,483.5		3,480.1		8689.63		34%		83%		41%

				September (2)		323.0		851.0		1,174.0		2.7		432.5		435.2		9,340.5		738.8		1,970.2		4375.56		168%		63%		267%

				October		0.0		0.0		0.0		0.0		0.0		0.0		9,651.9		0.0		70.6		0.00		0%		0%		0%

																										38%		80%		47%

		1		No diversions in April

		2		Water Diverted 8 days in September

		3		1994 Averages

		4		Estimated at 0.95 cfs per mile or 55.79 af/day for the 29.67 miles of canal

		5		Headgate diversions less delivery losses

		6		Calculated using the Blaney-Criddle TR21 method for normal year averages

		7		Crop requirements divided by total diversions

		8		Farm delivery divided by total diversions

		9		Crop requirements divided by farm delivery

		10		Does not include start-up and turn-off months





ET_1994

		TABLE 2-

		(values in acre-feet)

				Crop				April		May		June		July		August		September		October		Total		Acre-feet
per acre

				1988-1998 Averages

				Orchard - Apples		974.3		56.8		333.7		547.2		666.6		549.7		309.3		136.4		2,599.8		2.7

				Alfalfa Hay		2,616.5		152.6		891.8		1,469.6		1,790.1		1,476.1		830.7		250.7		6,861.8		2.6

				Pasture Grass & Grass Hay		4,348.3		358.7		1,195.8		1,974.9		2,445.9		2,072.7		1,181.3		507.3		9,736.6		2.2

				Sileage - Corn		79.0		0.0		5.7		25.1		47.9		44.6		24.2		4.0		151.5		1.9

				Grains - Oats		240.8		7.0		74.6		152.1		98.5		2.6		0.0		0.0		334.9		1.4

				TOTALS		8,258.9		575.2		2,501.6		4,168.9		5,049.1		4,145.7		2,345.5		898.4		19,684.5

				Orchard - Apples		974.3		70.6		394.6		591.1		732.3		614.6		375.9		199.7		2,978.9		3.1

				Alfalfa Hay		2,616.5		189.7		1,055.3		1,587.3		1,966.7		1,650.6		1,009.5		344.5		7,803.7		3.0

				Pasture Grass & Grass Hay		4,348.3		550.8		1,456.7		2,159.7		2,717.7		2,344.5		1,471.2		782.7		11,483.1		2.6

				Sileage - Corn		79.0		0.0		8.8		28.2		52.9		49.9		29.6		5.3		174.6		2.2

				Grains - Oats		240.8		17.3		89.5		163.5		112.0		6.8		0.0		0.0		389.1		1.6

				TOTALS		8,258.9		828.4		3,004.8		4,529.8		5,581.7		4,666.4		2,886.2		1,332.2		22,829.5

		1		Calculated using the Blaney-Criddle TR21 method

		2		Acreages obtained from the Colorado Department of Natural Resources (Source, Date)

		3		Assumes no effective precipitation





		Crop Consumption Under the Paonia Project

		1994 Drought Year

		Values in Acre Feet

				Crop		Acres		April		May		June		July		August		September		October		Total		AF/Acre

		1		Orchard (Apples)		974.3		70.6		394.6		591.1		732.3		614.6		375.9		199.7		2978.9		3.1

				Alfalfa Hay		2616.5		189.7		1055.3		1587.3		1966.7		1650.6		1009.5		344.5		7803.7		3.0

				Pasture Grass & Grass Hay		4348.3		550.8		1456.7		2159.7		2717.7		2344.5		1471.2		782.7		11483.1		2.6

				Sileage (Corn)		79.0		0.0		8.8		28.2		52.9		49.9		29.6		5.3		174.6		2.2

				Grains (Oats)		240.8		17.3		89.5		163.5		112.0		6.8		0.0		0.0		389.1		1.6

				Total		8258.9		828.4		3004.8		4529.8		5581.7		4666.4		2886.2		1332.2		22829.5

				Average Af/Ac:		2.5

		1		Crop acreage taken from Division of Water Resources 1993 GIS data

				Note:  Consumptive Use values for drought year with no effective precipitation
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