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EXECUTIVE SUMMARY 
 

This feasibility report was prepared by W. W. Wheeler and Associates, Inc. (Wheeler) for 
the Fort Lyon Canal Company (FLCC) and the Colorado Water Conservation Board 
(CWCB).  This report documents the feasibility and financing of replacement of the 
FLCC’s Horse Creek Flume.  The Horse Creek Flume is a 400-foot-long, 10-foot-diameter, 
elevated steel flume located on the Fort Lyon Canal approximately 10 miles northeast of 
La Junta and about 8 miles west of Las Animas, in Bent County Colorado. 
   
The Horse Creek Flume has been in operation since 1938, and despite a diligent program 
to keep the flume in service it has reached the end of its service life.  Three different 
Professional Engineers have assessed the flume and all found it to be in extremely poor 
condition and in need of immediate replacement.  If the flume failed, it could have a 
devastating effect on the local and state economy, with more than $50 million in lost crop 
revenue.  In addition, the flume provides water to the more than 14,000 acres of wildlife 
habitat in the Queens and Thurston State Wildlife Areas (SWA).  The Queens SWA is 
considered to be one of the premier hunting and fishing areas in southeastern Colorado.  
Consistent with CWCB guidelines, Wheeler has developed the following rehabilitation 
alternatives:  
 

Alternatives Descriptions 
Opinion of 

Probable Cost 

 
 

Constructability 
No Action No Structural 

Modifications 
$50,000,000+ Poor 

 
Alternative No. 1 Slip Line Flume with 

HOBAS Pipe 
$2,252,000 Fair 

Alternative No. 2 Slip Line Flume with 
Steel Pipe 

$1,936,000 Fair 

Alternative No. 3 Replace Flume with a 
New HOBAS Pipe Flume 

$2,169,000 Good 

Alternative No. 4 Replace Flume with a 
New Steel Pipe Flume 

$2,188,000 Good 

Alternative No. 5 Replace Flume with a 
New Concrete Flume 

$2,015,000 Good 

 
The FLCC has selected Alternative No. 4, replacement of the flume with a new steel 
flume, with an expected probable cost of $2,188,000.  This alternative was selected based 
on project cost, constructability during the four month winter shutdown period, long term 
operation and maintenance issues. 
 
The FLCC will use a combination of funds to finance the project including more than 
$75,000 of their contributions.  The Arkansas Water Roundtable has approved a $50,000 
Water Supply Reserve Account (WSRA) grant from the Arkansas Basin Account and an 
application for a WSRA $450,000 grant from the Statewide Account has been forwarded 
to the CWCB.  The remaining $1,613,000 in project costs would be covered by a Colorado 
Water Conservation Board (CWCB) loan.   
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1.0  INTRODUCTION – BACKGROUND 
 

1.1 PURPOSE 
The Fort Lyon Canal Company (FLCC) has an urgent and immediate need to replace the 

Horse Creek Flume.  The existing Horse Creek Flume was constructed in 1938.  It is an 

elevated, 400-foot-long, 10-foot-diameter, steel flume that is designed to convey 1,800 cubic 

feet per second (cfs) in the Fort Lyon Canal over Horse Creek.  The flume is located 

approximately 10 miles northeast of La Junta and about 8 miles west of Las Animas, 

Colorado as shown on Figure No. 1.   

 

The flume is considered to be vital infrastructure to the agricultural economies of Bent, 

Otero, and Prowers Counties.  A failure of the Horse Creek Flume would affect the entire 

State of Colorado with an estimated economic loss of $50 million due to crop loss within the 

FLCC service area alone.  Most of the Amity Mutual Irrigation Company service area would 

also be affected by a failure, as a significant portion of their water passes through the flume.  

In addition, water that is conveyed through the Horse Creek Flume is stored in Nee Gronde 

Reservoir, Nee Noshe Reservoir, Queens Reservoir and King Reservoir.  These four 

reservoirs provide significant wildlife habitat and recreation benefits to the Queens State 

Wildlife Area, which encompasses nearly 14,000 acres, and is considered the premier 

hunting and fishing area by Colorado Parks and Wildlife in Southeast Colorado, after John 

Martin Reservoir State Park.  The flume also provides water that is stored in Thurston 

Reservoir that provides additional recreation and wildlife habitat of 400 acres in the Thurston 

State Wildlife Area.        

 

The Horse Creek Flume has been subject to significant erosion and corrosion of the steel 

pipe. The FLCC has routinely welded ¼-inch-thick steel plate along the bottom of the flume 

to increase the flume’s service life, but the bottom of the pipe is now so corroded and 

deteriorated that these temporary repairs are no longer effective.  The FLCC has received 

condition assessment opinions from three separate Professional Engineers and each 

engineer has recommended immediate replacement of the flume.  Temporary repairs were 

made to the flume in March of 2015 in an attempt to keep it operational through the 2015 

irrigation season.  The flume is scheduled to be replaced during the winter shutdown period 

between November 15, 2015 and March 15, 2016.    
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1.2 STUDY AREA DESCRIPTION 
As shown on Figure No. 1, the Fort Lyon Canal is diverted from the Arkansas River in 

Section 29, of Township 23 South, Range 55 West of the 6th P.M. approximately 3.5 miles 

northwest of the City of La Junta.  Water flows in a northeasterly direction for about 16 miles 

through the canal to the Horse Creek Flume.  The flume is located in Section 29, of 

Township 22 South, Range 53 West of the 6th P.M. and approximately nine miles northwest 

of the City of Las Animas in Bent County.   

 

The Fort Lyon Canal is the one of largest irrigation systems in the State of Colorado.  The 

canal is more than 113 miles long from its diversion from the Arkansas River northwest of La 

Junta, to its termination in the Fort Lyon Control Basin east of the City of Lamar.  The Fort 

Lyon Canal provides irrigation water to 500 to 1,000 people in Bent, Otero, and Prowers 

Counties.  Water that is conveyed through the Horse Creek Flume is also supplied to the 

Amity Mutual Irrigation Company through the Kicking Bird Canal, which diverts water from 

the Fort Lyon Canal approximately 11.5 miles northeast of the City of Las Animas.    

 

Historically, the Fort Lyon Canal water was used for irrigation of alfalfa, pasture grass, corn, 

wheat, and sorghum in the vicinity of the canal in Otero, Bent and Prowers Counties.  The 

water user’s service area is located south of the canal and north of the Arkansas River. The 

general service area is shown in Figure No. 2. The acreage served by the Fort Lyon Canal 

water is approximately 93,000 acres, which doesn’t include acreage served by other canals 

diverting water from the Fort Lyon Canal.  Based on historic cultivation trends within in the 

Fort Lyon Canal area (NASS, 2014) and current crop yields and prices in Colorado (NASS, 

2015), the annual production value of all crops grown within the FLCC service area is 

estimated at approximately $52 million. 

 

Based on U.S. Census Data, Otero, Bent, and Prowers Counties are some of the poorest 

and least populated counties in Colorado.  As shown in Table No. 1, the populations of 

these counties range from about 5,600 to 18,000 people.  Median annual incomes range 

from approximately $34,000 to $37,000 and the percentage of the population that is 

considered to be in poverty ranges from about 19 to 25 percent.  In addition, each of these 

counties has decreased in population since 2010.     
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TABLE 1 
SUMMARY OF 2014 U.S. CENSUS DATA  

 Otero 
County 

Bent 
County 

Prowers 
County 

2014 Population 18,488 5,630 12,034 

Population Change 
(April 2010 to July 2014) 
 

-1.8% -13.4% -4.1% 

Land Area (square miles) 1,262 1,513 1,638 

Population Per Square Mile 14.9 4.3 7.7 

Median Household Income $33,848 $37,340 $34,391 

Persons in Poverty 25.2% 19.1% 23.3% 

 

1.3 PREVIOUS STUDIES 
 
The Fort Lyon Canal crossing at Horse Creek has historically been a significant challenge.  

The first construction of the canal was a small ditch that was constructed in 1860 to provide 

water for the Cheyenne and Arapaho Tribes.  The canal was subsequently lengthened and 

enlarged and the first crossing of Horse Creek reportedly occurred in 1887 (Dodson, 1997).  

The Horse Creek Crossing has included siphons, open channel flumes, and the current 

steel pipe structure that was constructed in 1938.  A profile of the existing Horse Creek 

Flume is provided on Figure No. 3.  Some of the more recent evaluations of the existing 

flume are summarized below.   

 

The condition of the Horse Creek Flume and suggested means of rehabilitation were 

documented in a 1984 report by Tipton & Kalmbach (T&K, 1984).  In 1984, Tipton & 

Kalmbach concluded “The structure is presently operable, but the flume has a history of 

excessive wear and leakage, particularly along the invert.  This is the result of high sediment 

concentrations in the canal water combined with high flow velocities through the flume.”    

Tipton & Kalmbach recommended the installation of new ¼-inch-thick steel cover plates in 

the invert of the flume.  These plates were estimated to extend the service life of the flume 

by approximately 15 years before needing to be replaced.   
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A November 2014 inspection report of the Horse Creek Flume by Stantec Consulting 

Services (Stantec, 2014) concluded that the flume was found to be in extremely poor 

condition.  The Stantec report cited issues of deterioration, patching, leaks, holes, buckling 

and significant thinning of the flume’s invert.  The report went on to state “The condition of 

the flume is such that any further repair is not feasible.”   Stantec recommend immediate 

replacement alternatives.   

 

A national structural engineering firm, Wiss, Janney, Elstern Associates, Inc. (WJE), 

evaluated the flume in February of 2015 and developed temporary repairs to the flume with 

the goal of keeping the flume in service through the 2015 irrigation season.  WJE prepared a 

brief letter report that that indicated that an “order of magnitude” construction cost to repair 

the flume would be approximately $1.5 million (WJE, 2015).  The repair included 

replacement of the bottom half of the flume and repair or replacement of other components 

of the flume.  WJE’s report did not include an estimate of engineering or other costs, nor did 

it document how long the repairs would last.  After discussing some of the construction 

challenges associated with replacing the bottom half of the flume with the FLCC Board and 

representatives from Wheeler and SM&RC on April 23, 2015, WJE changed their opinion 

and concluded it would be more practical and cost effective to replace the flume rather than 

attempting to repair it.   

 

Wheeler and SM&RC performed a condition assessment of the Horse Creek Flume on 

February 20, 2015.  The results of Wheeler and SM&RC’s inspection of the flume were that 

the installation of the ¼-inch-thick cover plates in the invert of the flume had enhanced the 

rate of corrosion of the original steel pipe by creating a void that remains moist and is 

constantly exposed to air.  It was Wheeler and SM&RC’s opinion that the original pipe along 

the bottom half of the circumference is damaged beyond repair as a result of corrosion.  

There is also significant damage to the expansion joint, ring girder support system, and inlet 

and outlet sections of the flume.  As a result, Wheeler & SM&RC recommended immediate 

replacement of the flume.  Wheeler’s condition assessment report is provided in Appendix F 

(Wheeler, 2015)     
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2.0  PROJECT SPONSOR 
 

2.1 CORPORATE STRUCTURE 
 
The FLCC is a Colorado Mutual Ditch Company and a non-profit Corporation organized 

under the laws of the State of Colorado.  The FLCC was incorporated in 1897, although the 

ditch has been in existence since the 1860’s and most of the senior water rights were 

appropriated in the 1880s & 1890s.  Refer to Appendix A which contains the Articles of 

Incorporation and By-laws of the FLCC. 

 

2.2 BOARD OF DIRECTORS 
 
There are five directors of the FLCC.  All directors serve for three years, and are elected at 

the annual stockholders meeting.  The officers are elected by the Board of Directors.  The 

FLCC’s bookkeeping and administrative services are performed by in-house staff, and 

engineering and legal services are performed by independent consultants and the Company 

attorney on an as-needed basis.  The FLCC has 15 employees who perform the routine 

administration, operation, and maintenance of the Fort Lyon Canal system.   

 

The Board of Directors has certain duties and responsibilities, which include the power to 

incur indebtedness, to enforce the payment of all assessments, and to pay bills.  The full 

power and duties of the board are enumerated in Articles II and III of the Bylaws of the 

FLCC, attached in Appendix A. 

 

2.3 CURRENT SHAREHOLDERS 
 
The FLCC has approximately 275 shareholders.  There are approximately 93,000 acres 

irrigated with 93,989.41 shares.  If the Horse Creek flume should fail it would affect 

approximately 87,160.47 shares and the acreage associated with those shares.  Failure of 

the flume would also affect approximately 30,857.56 shares of the total 34,682 shares under 

the Amity Mutual Irrigation Company.  The current FLCC shareholders are listed in Appendix 

B.  
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2.4 HISTORY OF ORGANIZATION 
 
The original work on what is now the Fort Lyon Canal was started in 1860, and the canal is 

now one of the largest irrigation systems in the State of Colorado (Dodson, 1997).  The 

FLCC’s senior water rights were appropriated in the 1880s & 1890s.  The Fort Lyon Canal 

Company was created and incorporated in 1897 after legal reorganization gave control of 

the canal to local farmers.  Since then the FLCC has operated as a non-profit mutual ditch 

company, maintaining the canal and providing water to irrigate approximately 93,000 acres 

of land in southeastern Colorado.  Historically, the Fort Lyon Canal has provided water used 

to irrigate alfalfa, pasture grass, corn, wheat, sorghum and other crops. 

 

2.5 FINANCIAL STATUS 
 
The FLCC has historically derived most of its revenue from shareholder assessments.  

Other minor revenue sources include interest on savings accounts and other miscellaneous 

sources.   

 

A summary of the FLCC’s financial reports for fiscal years 2012, 2013, and 2014 is provided 

in Table No. 2.  The complete financial reports are included in Appendix C.  The FLCC has 

typically operated in a cash neutral mode over the years, balancing income with expenses.  

In any particular year, however, income may not necessarily match expenses.  FLCC 

maintains an operating reserve to fund capital projects and meet unanticipated expenses, 

respectively.  Excess annual operating revenues are temporarily held in reserves until the 

next year when they are used to reduce anticipated expenditures, and thereby, reduce 

operating assessments required.  In years where annual operating expenses exceed 

revenues, operating reserves are used until the next year’s operating assessments are 

increased to fund the prior year’s shortfall. 
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TABLE 2 
SUMMARY OF FLCC FINANCIAL REPORTS 

 2012 2013 2014 

Total Assets $5,326,932 $5,524,704 $5,613,914 

Liabilities $422,203 $424,537 $423,661 

Capital Stock $469,947 $469,947 $469,947 

Total Operating 

Revenue $1,763,256 $1,595,390 $1,627,210 

Total Operating 

Expenses $1,466,808 $1,399,952 $1,537,124 

Net Income $296,448 $195,438 $90,086 

    
 

2.6 REVENUE SOURCES 
 
The FLCC derives most of its revenue from shareholder assessments.  Additional revenue 

comes from an agreement with the Amity Mutual Irrigation Company to transport water 

through the canal, and from Colorado Parks and Wildlife for easement access to several of 

the FLCC reservoirs.  Other minor revenue sources include interest on savings accounts 

and other miscellaneous sources.   

 

2.7 PHYSICAL ASSETS 
 

The FLCC owns a diversion dam, headgate and over 100 miles of irrigation canal and 

appurtenant structures.  Additionally the FLCC owns Adobe Creek Dam, Horse Creek Dam,   

Thurston Dam and the Fort Lyon Control Basin.   
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3.0  WATER RIGHTS 
 

3.1 WATER RIGHTS 
The decreed water rights for the FLCC are listed below in Table No. 3. 

 
TABLE 3 

SUMMARY OF FLCC WATER RIGHTS 

Water Right Appropriation Date Flow in cfs 

Fort Lyon 4-15-1884 164.64 

Fort Lyon 3-1-1887 597.16 

Fort Lyon 8-31-1893 171.20 

 
 

3.2 WATER DIVERSIONS  
The FLCC water diversion records are provided in Table No. 4 for the years 1911 through 

2013.  Annual diversions have ranged from about 57,000 to nearly 500,000 acre-feet.  On 

average, about 221,000 acre-feet of water is diverted through the Fort Lyon Canal to local 

irrigators in Otero, Bent, and Prowers Counties.   



 

 

                                  Page 9 
 

 

TABLE 4 
FORT LYON CANAL DIVERSION RECORDS 

MONTHLY DIVERSION (in acre feet) 

Water 
Year Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct 
1911 9687 8694 7882 6649 8787 7341 13448 44095 44811 12633 9695 21055 
1912 11504 5229 1260 1736 2985 11372 18369 48828 42647 21354 10709 14200 
1913 0 0 6843 8271 11356 9818 12111 36020 14329 9194 9253 10146 
1914 0 0 11225 8874 8971 9977 57079 49254 66814 44143 9551 16289 
1915 23727 7281 6684 12373 19910 47304 59364 55195 36014 30465 12091 15541 
1916 15992 10009 7804 10119 11231 10102 27144 35172 27729 34954 10686 13255 
1917 0 0 0 0 0 0 0 20307 32234 17481 12472 14755 
1918 12887 10505 8995 11377 8652 11728 11266 49373 21737 7863 11653 10917 
1919 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
1920 0 0 0 0 0 0 24683 46339 37964 33882 22781 25313 
1921 0 0 0 0 0 10390 24659 9503 9590 9136 6768 11034 
1922 22634 15301 7629 9551 13191 11462 15087 45711 22309 17033 9150 9667 
1923 9951 10035 11352 8207 10420 9384 19766 37759 55460 32973 21381 44059 
1924 45068 19395 1573 2913 25567 11091 41684 49048 26641 6692 7800 10085 
1925 9967 8796 13597 9941 9942 3479 11770 17387 30406 25422 9782 14316 
1926 3835 13162 10588 13736 10109 30152 40447 48090 27713 11253 8466 10240 
1927 9184 12019 8359 9283 9756 8509 18143 44313 43028 43714 17095 19341 
1928 10675 13223 11774 12950 10873 8486 47486 62761 38580 14588 9546 10114 
1929 6653 4731 10070 10248 14771 7891 17314 44353 31214 51798 40825 24824 
1930 30403 15105 8826 17762 12775 9041 14867 36359 19008 42479 24263 15263 
1931 8994 6049 6334 11228 18527 10690 24616 25501 7617 5299 1972 8513 
1932 9278 10929 7400 7860 9132 6935 17335 38325 26270 15281 9073 8659 
1933 9759 0 0 0 7571 6098 22081 50363 15642 19309 16724 8621 
1934 9364 0 0 0 9645 8437 11120 7691 4371 3943 5170 3434 
1935 6349 0 0 0 4760 1699 22667 49595 33987 13906 16890 10261 
1936 9444 0 3085 5271 7012 5282 40394 43815 21726 37649 10200 17304 
1937 21730 19312 7946 14768 9847 10083 23445 21582 12470 8022 24299 8067 
1938 9419 10339 11135 8280 7766 7697 27474 52375 34295 14578 40717 10492 
1939 21753 0 0 4554 14608 13879 28299 25179 7490 7849 1430 2450 
1940 8029 9199 5639 10356 9560 6183 11242 13486 7494 4872 10708 7865 
1941 8989 10699 13484 9679 9277 11947 51295 69325 44833 30982 14238 20105 
1942 8499 20315 11437 15501 20010 41332 72307 50690 47598 29100 26164 24006 
1943 27711 27969 13375 20595 8507 11962 32357 38716 21156 16338 9912 9858 
1944 10991 12308 9176 11383 21196 16774 28001 43710 41380 11486 8805 10866 
1945 11667 9324 12573 10443 13282 11121 25268 37000 45442 49131 13069 20882 
1946 21023 11929 10993 13601 16675 8406 20505 32496 14999 19415 13266 10961 
1947 8474 18861 11715 12567 15711 12534 39898 54703 46640 36617 20309 17683 
1948 20484 21118 14501 11143 9677 36742 50155 37774 34939 27132 9644 10822 
1949 16025 6907 0 0 6672 12393 30649 66078 53521 17590 11322 15709 
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TABLE 4 (Cont.) 

FORT LYON CANAL DIVERSION RECORDS 
MONTHLY DIVERSION (in acre feet) 

Water 
Year Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct 
1950 24818 15281 12877 11451 9035 8745 17564 43062 41043 9999 13970 9158 
1951 9987 12923 11941 12845 10878 8513 23266 38147 39906 26527 8422 9910 
1952 16146 11911 12974 12018 11605 13807 39900 53092 27795 17080 10040 10124 
1953 12159 16638 14973 11631 9315 9729 13153 43127 27499 23800 4356 5631 
1954 13551 10425 8343 10919 9981 2989 12601 9880 12310 10983 6 5843 
1955 6857 9904 10699 8571 7720 1327 8249 35314 13716 32815 8632 8061 
1956 11191 14000 13416 12837 11796 8148 19783 33993 11463 9366 0 1845 
1957 8604 10457 9779 10626 7541 24300 47650 64624 73431 60562 27356 25113 
1958 21646 18667 30881 26599 32245 16215 44385 49258 26648 13684 11360 10770 
1959 17215 24193 15348 8888 15594 16572 17909 42863 13688 5724 1053 30344 
1960 26857 28654 10370 4953 8700 13968 17792 42310 26904 6276 8075 11395 
1961 17159 17717 17943 16886 21757 15196 17903 43609 19216 32006 27049 18792 
1962 24875 23177 15965 16439 17201 31615 40943 42473 48814 14737 9699 10114 
1963 17215 22338 7791 21424 17175 5695 7621 12732 5778 11584 16360 5951 
1964 9880 12536 14729 14366 12058 8840 10881 29560 9636 10544 2120 2059 
1965 8868 15489 15699 16751 16402 8799 16015 25014 55030 45525 44292 33942 
1966 20426 21856 26986 18268 16019 9838 18302 24145 17883 31512 14743 13656 
1967 13018 17859 18377 13704 9007 5397 12341 36984 44127 16919 16737 11135 
1968 15507 18466 18234 23147 16086 10971 11262 44202 18183 38119 9921 10405 
1969 21757 17368 16257 14942 13442 9820 35437 45712 46198 22713 19883 26753 
1970 24407 32103 17364 23122 19555 30782 46069 53168 44222 20603 21156 32559 
1971 32081 26472 8188 10380 15449 10108 11137 38426 39400 13170 9822 10548 
1972 31349 17005 11867 14773 12256 9299 11530 41326 16907 11613 11853 9370 
1973 19940 18706 17356 13089 25133 24232 50772 50551 49683 20682 11633 11429 
1974 14170 10745 1902 8632 25042 10493 12458 22529 14158 7156 2836 8063 
1975 12290 20136 12419 16378 12185 8977 9691 37492 47106 21586 9701 9439 
1976 10574 10927 7043 14420 10917 9949 11260 22568 10903 18911 9739 10526 
1977 21775 9432 3848 9287 10717 7275 8398 9080 7291 18732 3392 5486 
1978 9332 12520 16177 10407 8349 3360 8739 42641 27717 21077 4257 4171 
1979 9116 4021 0 0 10850 9731 18238 54251 42701 25056 9763 13623 
1980 26145 4862 0 0 9203 28229 53178 51652 44706 29996 11242 11556 
1981 0 

 
 
 
 
 
 

0 0 0 5298 6472 8111 14521 12127 35560 12647 10029 
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TABLE 4 (Cont.) 
FORT LYON CANAL DIVERSION RECORDS 

MONTHLY DIVERSION (in acre feet) 

Water 
Year Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct 
1982 20107 0 0 0 10144 7698 12357 56571 35248 64099 40027 41421 
1983 23290 0 0 0 5512 24518 48858 90475 78331 58632 21154 10205 
1984 21424 0 0 0 23297 40556 78830 69835 60857 76871 36789 30474 
1985 39812 0 0 20874 54536 47986 86681 82579 58570 47145 20451 34809 
1986 25906 0 0 5150 11670 13152 16707 61217 54515 31755 21814 21213 
1987 3367 0 6625 46064 22268 39707 45509 52607 40362 26322 32677 25556 
1988 21562 0 0 0 14362 30285 22873 44803 39269 22141 11241 10442 
1989 12340 0 0 0 13556 10387 23614 38481 35884 25156 9395 10387 
1990 10472 0 0 0 5251 11885 23904 42578 36840 20455 9776 14309 
1991 20223 0 0 0 8802 9426 14607 37215 37404 29414 10044 10067 
1992 5916 0 0 0 12738 19107 19922 41556 25156 17382 18444 10388 
1993 15240 0 0 0 10662 23686 31491 42218 44343 40962 11367 15942 
1994 15911 0 0 0 6734 31534 31734 55142 29326 12382 19208 18003 
1995 15956 0 0 0 7596 27104 45204 38679 78481 52106 44404 39293 
1996 39473 5191 0 0 15041 22192 34249 49105 50721 43968 17670 18232 
1997 10817 0 0 0 14423 21300 45646 64346 47658 50842 33630 21418 
1998 10523 27199 5800 19381 21661 36622 62940 49373 46782 38252 22346 24074 
1999 13851 0 3144 14682 9688 26014 49235 67961 56599 66919 37655 23369 
2000 25854 20684 26965 9610 24540 45562 48723 43861 37135 33272 11620 11133 
2001 11072 0 0 0 7762 20556 37643 33076 27967 19988 9616 10169 
2002 12046 0 0 0 8085 12155 10770 8811 1931 129 402 2744 
2003 4864 0 0 0 5697 23129 28764 39983 11022 3562 7757 5435 
2004 4645 0 0 0 6645 22382 26043 26033 26735 20259 8943 10355 
2005 8423 0 0 0 10896 34934 35303 40658 36497 25292 6105 9446 
2006 9517 0 0 0 7629 8582 22991 30326 19804 17357 11251 17475 
2007 15901 0 0 0 10282 30563 48434 48878 29236 32497 9953 15151 
2008 10488 0 0 0 16223 19177 21845 49087 44472 31665 10757 15523 
2009 9790 0 0 0 6677 17832 29870 46978 32601 18570 10972 17767 
2010 16720 0 0 0 12215 42630 29931 46211 21215 24283 8065 9908 
2011 5599 0 0 0 7239 18954 16856 43271 46421 29285 16392 10534 
2012 12335 0 0 0 7004 13218 13675 7174 1402 1396 480 2975 
2013 4378 0 0 0 9119 17322 19974 24107 10824 22542 18619 10401 

             
Minimum 0 0 0 0 0 0 0 7174 1402 129 0 1845 
Maximum 45068 32103 30881 46064 54536 47986 86681 90475 78481 78481 44404 44059 

Average 14479 8908 7015 8282 12306 15856 27662 41272 32254 24756 14206 14347 
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4.0  PROJECT DESCRIPTION AND ALTERNATIVES ANALYSIS  
 

4.1 ALTERNATIVES EVALUATION APPROACH 
Based on the evaluation of three independent Professional Engineers summarized in 

Section 1.3, the objective of this project is to immediately replace the Horse Creek Flume.  

The Fort Lyon Canal shuts down between November 15 and March 15, so it is imperative 

that the selected replacement alternative can be constructed during the winter shutdown.  

As a result, key alternative evaluation criteria for this project are as follows:  

 

• Total project cost of the alternative;  

• Constructability within the four month canal shutdown period; and  

• Long term operation and maintenance considerations.  

 

Six alternatives were considered to meet the project objective.  The alternatives are listed 

below.   

 

1) No Action Alternative   

2) Alternative No. 1 – Slip Line Flume with HOBAS Pipe   

3) Alternative No. 2 – Slip Line Flume with Steel Pipe   

4) Alternative No. 3 – Replace Flume with a New HOBAS Pipe Flume 

5) Alternative No. 4 – Replace Flume with a New Steel Pipe Flume 

6) Alternative No. 5 – Replace Flume with a New Concrete Flume 

 
Section 4.2 provides a short description of each alternative, followed by a brief description 

and comparison of the alternatives.  Alternative Nos. 1 through 5 are shown on Figure Nos. 

4 through 8 and the details of the total project cost budget opinion for each alternative is 

documented in Appendix D.      

 

Two additional alternatives were initially considered, but were eliminated from further 

consideration and project development.  The first alternative was to replace the Horse Creek 

Flume with a buried siphon.  This alternative was eliminated from further consideration 

because it would be difficult to excavate and bury a large siphon pipe under Horse Creek in 

the four month winter construction season.  This alternative would require temporary 

diversion of Horse Creek during construction and would involve 404 permitting associated 
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with excavation in the creek, which would complicate and increase the cost of the project.  

The FLCC was also concerned that it would be difficult to drain the siphon and perform 

routine inspections and maintenance of a buried siphon pipe.   

 

Another alternative that was initially considered and eliminated from consideration involved 

constructing a berm over Horse Creek with drainage culverts in the bottom of the berm to 

convey Horse Creek flows under the berm.  A lined canal channel could then be constructed 

across Horse Creek in the top of the berm.  This alternative was eliminated from further 

consideration because of the complications involved with constructing a berm across 

potential wetlands in Horse Creek, and the berm would need to be designed to overtop 

during large flood events in Horse Creek making this alternative cost prohibitive.      

 

4.2 ANALYSIS OF ALTERNATIVES 
 
No Action Alternative  
Three different Professional Engineers have assessed the Horse Creek Flume and 

concluded that it needs to be immediately replaced.  If the FLCC decides to take no further 

action and the flume fails during the irrigation season it would disrupt water delivery to 

approximately 87,160.47 of the 93,989.41 FLCC shares and the acreage associated with 

those shares, as well as approximately 30,857.56 shares of the total 34,682 shares under 

the Amity Mutual Irrigation Company.  The loss in crop revenue is expected to be more than 

$50 million within Bent, Otero, and Powers Counties and this economic loss would impact 

the entire State of Colorado.  In addition, water that is conveyed through the Horse Creek 

Flume is stored in nearby Nee Gronde, Nee Noshe, Queens, King and Thurston reservoirs 

within the Queens and Thurston State Wildlife Areas (SWA), managed by Colorado Parks 

and Wildlife.  These State Wildlife Areas provide over 14,000 acres of valuable wildlife 

habitat and tremendous recreational opportunities for Southeastern Colorado.  The Queens 

SWA is considered by Colorado Parks and Wildlife to be the premier hunting and fishing 

area in southeastern Colorado and its recreational value is exceeded only by John Martin 

Reservoir State Park.   

 
Alternative No. 1 – Slip Line Existing Steel Flume with HOBAS Pipe  
This alternative consists of leaving the existing 123-inch-diameter steel flume in place, and 

slip lining the entire 392 foot length of the flume with 110-inch-diameter centrifugally cast, 
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glass-fiber-reinforced, polymer mortar (CCFRPM) HOBAS pipe.  Prior to slip lining, the 

existing steel pipe would be cleaned, prepared and have steel cradles installed to support 

the HOBAS pipe.  The HOBAS pipe would be installed in 20 foot sections.  After installing 

the HOBAS pipe, the annular space between the original steel flume and the HOBAS pipe 

would be grouted.  The HOBAS pipe is lower in strength than steel pipe, so 17 new concrete 

foundations and support cradles would be installed on 20 foot centers to support the added 

weight in the flume.  After the slip lining is complete, the exterior of the existing steel flume 

would be cleaned and field coated.  Also included in Alternative No. 1 is repair work to the 

intake and outlet concrete structures.  A profile of Alternative No. 1 is provided on Figure No. 

4.     

 

Wheeler’s opinion of the total project budget required to implement Alternative No. 1 is 

$2,252,000.  This alternative could be completed during the November 15th to March 15th 

canal shutdown period, but the HOBAS pipe would need to be pre-ordered prior to 

beginning on-site construction.  Some of the expected advantages to this alternative are that 

the HOBAS pipe is expected to have lower maintenance issues than steel pipe and less 

demolition would be required since the existing flume would be reused.  Some 

disadvantages to this alternative include a reduced flow capacity in the flume since the 110- 

inch-diameter HOBAS pipe will be smaller than the existing 123-inch-diameter steel flume 

pipe.  Adding 17 support structures will reduce the flood flow capacity of Horse Creek below 

the flume, and make the flume more susceptible to damage during flooding events.  Working 

within the existing steel flume could also be a significant construction challenge due to the 

poor condition of the existing flume.      

 

Alternative No. 2 – Slip Line Existing Steel Flume with Steel Pipe 
Alternative No. 2 is similar to Alternative No. 1 because it would leave the existing steel 

flume in place, but the existing flume would be lined with 116-inch-diameter, ½-inch-thick 

steel pipe.  Prior to slip lining, the existing steel pipe would be cleaned and have steel 

cradles installed to support the new pipe.  The new steel pipe would be shop coated and 

installed in 20 foot sections.  After installing the new steel pipe liner, the annular space 

between the original steel flume and the new steel pipe liner would be grouted.  Alternative 

No. 2 would require five new concrete foundations and support cradles to support the added 

weight in the flume.  The interior of the new steel pipe would be lined in the shop and 

welded joints lined in the field.  The exterior of the existing steel flume would also be 
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cleaned and field coated at the end of construction.  Also included in Alternative No. 2 is 

repair work to the intake and outlet concrete structures to address cracking and other 

structural issues.  A profile of Alternative No. 2 is provided on Figure No. 5.     

   

Wheeler’s opinion of the total project budget required to implement Alternative No. 2 is 

$1,936,000.  This alternative can be completed during the planned November 15th to March 

15th canal shutdown period.  Some of the advantages to this alternative are a lower 

construction cost, few additional supports than Alternative No. 1, and less demolition 

because the existing flume is being reused.  Some of the disadvantages of this alternative 

include a reduced flow capacity since the 116-inch-diameter steel pipe will be slightly 

smaller than the existing 123-inch-diameter flume and the additional supports would reduce 

the flood flow capacity of Horse Creek below the flume, which would make it more 

susceptible to flooding events.  Additionally, steel pipe is expected to require more painting 

and coating maintenance than HOBAS pipe.  Similar to Alternative No. 1, working within the 

existing steel flume could be a significant construction challenge due to the poor condition of 

the existing flume.      

 

Alternative No. 3 – Replace Existing Flume with HOBAS Pipe Flume  
This alternative consists of removing the entire 392-foot-long steel flume and its supports, 

and replacing it with a 120-inch-diameter HOBAS pipe flume.  The HOBAS pipe flume would 

be installed in 20 foot sections, supported by new support cradles and support foundations.   

Since HOBAS pipe is lower strength than steel pipe, foundations and support cradles would 

have to be installed on 20 foot centers to support the HOBAS pipe, requiring a total of 18 

foundation and support assemblies.  Once in place, Fiber-Reinforced Plastic (FRP) vents 

and handrails would be installed on the top of the flume.  Also included in Alternative No. 3 

is repair work to the intake and outlet concrete structures to address cracking and other 

structural issues.  A profile of Alternative No. 3 is provided on Figure No. 6.     

   

Wheeler’s opinion of the total project budget required to implement for Alternative No. 3 is 

$2,169,000.  This alternative could be completed during the planned November 15th to 

March 15th canal shutdown period.  Some of the advantages to this alternative are that the 

existing flume will be completely removed and replaced with new materials and the 

maintenance issues for a HOBAS pipe flume are expected to be lower than a steel pipe 

flume.    Disadvantages to this alternative include concerns on the longevity of HOBAS pipe, 
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especially from potential damage caused by exposure to ultra-violet (UV) light and wildland 

fire.  Another disadvantage to this alternative is that it requires 18 support structures which 

would reduce the flood flow capacity of Horse Creek below the flume, and make the flume 

more susceptible to damage during flooding events.   

 

Alternative No. 4 – Replace Existing Flume with a New Steel Flume  
Similar to Alternative No. 3, this alternative consists of removing the entire existing steel 

flume and its supports, and replacing it with a new 123-inch-diameter, ½-inch-thick steel 

flume and new support structures.  The existing flume and its supports would be completely 

removed, and new concrete foundations installed or existing concrete foundations 

rehabilitated.  The new steel pipe would be shop lined on the inside, installed in 20-foot-long 

sections, and supported by ring girders and four new support cradles mounted to the new 

foundations.  Once in place, steel vents and handrails would be installed on the top of the 

flume, and the exterior of the pipe would be field coated.  Also included in Alternative No. 4 

is repair work to the intake and outlet concrete structures to address cracking and other 

structural issues and the installation of a new expansion joint.  A profile of Alternative No. 4 

is provided on Figure No. 7.     

   

Wheeler’s opinion of the total project budget required for Alternative No. 4 is $2,188,000.  

This alternative could be completed during the planned November 15th to March 15th canal 

shutdown period.  The key advantages to this alternative are no reduction in flow since the 

new flume would have the same diameter as the existing flume and the new flume would be 

constructed of new material.  Additionally steel will not be affected by UV light and be less 

susceptible to wildland fire, and has a proven track record of use in this application.  Some 

disadvantages to this alternative include higher demolition costs since the existing flume 

would be removed.  The new steel flume is also expected to have higher lining and coating 

maintenance costs in the future.     
 
Alternative No. 5 – Replace Existing Steel Fume with a Concrete Flume  
This alternative consists of removing the entire existing steel flume and its supports, and 

replacing it with a 15-foot-wide by 9-foot-high enclosed concrete flume.  The new concrete 

flume would be supported by seven new pier frames, mounted on new foundations.  Also 

included in Alternative No. 5 is repair work to the intake and outlet concrete structures to 

address cracking and other structural issues.   
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Wheeler’s opinion of the total project budget required for Alternative No. 5 is $2,015,000.  

This alternative could be completed during the planned November 15th to March 15th canal 

shutdown, but it has the longest construction schedule and the greatest chance of delays 

due to weather and other factors.  Some of the advantages of this alternative are that most 

of the concrete could be provided by local suppliers and the concrete is expected to have a 

lower maintenance requirement and cost after construction.  Some disadvantages to this 

alternative are it would have the longest site construction schedule, and installing extra 

support structures will reduce the flood flow capacity of Horse Creek below the flume, and 

make the flume more susceptible to damage during flooding events.   

 

4.3 ALTERNATIVE COMPARISON  
A comparison of some of the key decision criteria associated with the primary alternatives 

developed for this feasibility study is provided in Table No. 5 below.   

 

TABLE 5 
 ALTERNATIVE COMPARISON SUMMARY 

Alternatives Descriptions 

Opinion of 
Probable 

Cost 

Erosion 
Durability 

and 
Reliability 

Construct-
ability 

Vulnerability to 
UV, Fire & 
Flooding 

No Action No Structural 
Modifications 

$50,000,000+ Poor Poor 
 

High 

Alternative 
No. 1 

Slip Line with 
HOBAS Pipe 

$2,252,000 Good Fair Moderate 

Alternative 
No. 2 

Slip Line with 
Steel Pipe 

$1,936,000 Fair Fair Moderate 

Alternative 
No. 3 

New HOBAS 
Pipe Flume 

$2,169,000 Good Good High 

Alternative 
No. 4 

New Steel 
Pipe Flume 

$2,188,000 Fair Good Low 

Alternative 
No. 5 

New Concrete 
Flume 

$2,015,000 Good Good Low 
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4.4 SELECTED ALTERNATIVE 
During a meeting of the FLCC Board of Directors on April 23, 2015 with representatives of 

Wheeler, SM&RC, and WJE, the pros and cons of each alternative were discussed and the 

FLCC selected Alternative No. 4.  The FLCC felt alternative No. 4 provided the best 

combination of cost, constructability, and long-term reliability.  Alternative No. 4 also has the 

lowest vulnerability to ultra-violet light damage, wildland fire and flooding along Horse Creek.  

In addition, Alternative No. 4 uses thicker steel pipe than the current design and the existing 

steel flume has a proven track record in this application, if properly maintained. 

 

4.5 IMPLEMENTATION SCHEDULE 
The FLCC needs to complete the construction of this project during the November 15 to 

March 15 canal shutdown period.  It is expected to take three to four months to order, 

fabricate, and deliver the steel pipe.  At the April 23, 2015 FLCC Board of Directors meeting 

the FLCC Board authorized SM&RC to begin final design work on the pipe procurement and 

construction documents for the project.  The key project milestones are summarized in 

Table No. 6 below.   

 

TABLE 6 
PROJECT SCHEDULE  

Task Completion Date 

Initiate Final Design  May 1, 2015  

Pipe Procurement Bid Package Available  July 14, 2015 

Order Pipe  July 17,2015 

Construction Bid Package Available   September 21, 2015 

Construction Bids Due October 5, 2015 

Construction Notice-to-Proceed October 14, 2015  

Begin Construction  November 15, 2015 

Construction Complete March 15, 2016 
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5.0  SOCIAL, ECONOMIC, AND PHYSICAL IMPACTS 
 

The replacement of the Horse Creek Flume is not expected to have any significant adverse 

social, economic, or physical impacts.  As described under the No Action Alternative in 

section 4.2, if the flume is not replaced and fails, there could be significant economic 

impacts to Bent, Otero, and Prowers Counties and to the economy of the entire State of 

Colorado.  In addition, failure of the Flume could have significant impacts to wildlife habitat 

and recreational opportunities in the Queens and Thurston State Wildlife Areas.    

 

During construction, there may be some minor benefits to the local economy associated with 

the construction work from November of 2015 through March of 2016, but no significant 

impacts to local housing or infrastructure is anticipated during the four month construction 

season.  Some of the FLCC shareholders may be impacted by increased assessments to 

pay for their share of the project, but these increased assessments are considered to pale in 

comparison to the economic and social impacts associated with the loss of water deliveries 

associated with the failure of the flume if no action is taken to repair the structure.   

 

There may be some minor disturbance to the ground associated with equipment impacts 

during construction, but these impacts can be mitigated by reseeding and site reclamation 

as needed after the construction work is complete.   
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6.0  INSTITUTIONAL FEASIBILITY 
 

6.1 PERMITTING 

The key permit required for most water resources projects is a 404 permit for impacts to 
wetlands or waters of the United States that is issued by the U.S. Army Corps of Engineers.  
In this case, the work will be completed outside of the banks of Horse Creek with no dredge or 
fill material within Horse Creek itself, so no 404 permitting is anticipated.  Other potential 
project construction permits are listed below. 
 
1. Bent County Permits: We are not aware of any permit requirements, including 

HB1041 permits, in Bent County.     
 
2. Fugitive Particulate Air Pollution Emission Notice/Control Plan Permit with the 

Colorado Department of Health and Environment:  The construction contractor will 
be required to obtain this permit, which is a routine permit required for most 
construction projects.   

 
3. Stormwater Discharges Associated with Construction Activity Permit with the 

Colorado Department of Health and Environment:  The construction contractor will 
be required to obtain this permit, which is a routine permit required for most 
construction projects.   

 

The construction work required for this project will occur on lands owned by or the FLCC or 

within FLCC easements for operation and maintenance.  As a result no additional construction 

easements or land acquisition is needed to complete the construction.  The FLCC has the 

authority to raise assessments for special projects like this and during the annual 

Shareholders meeting in January of 2015 the Shareholders unanimously voted to allow the 

FLCC to take on debt financing to replace the Horse Creek Flume.   
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7.0  FINANCIAL FEASIBILITY ANALYSIS 
 

7.1 LOAN AMOUNT AND FINANCING SOURCES 

 

As documented in Appendix D, opinion of total cost for the preferred alternative, replacing 

the flume with a new steel flume, is $2,188,000.  FLCC has already invested more than 

$75,000 of its own funds toward the project costs.  The Arkansas Water Roundtable has 

approved a $50,000 Water Supply Reserve Account (WSRA) grant from the Arkansas Basin 

Account and an application for a WSRA $450,000 grant from the Statewide Account has 

been forwarded to the CWCB for approval during their September 2015 meeting.  The 

remaining $1,613,000 in project costs would be covered by a Colorado Water Conservation 

Board (CWCB) loan.  The annual payment for this loan at an interest rate of 1.75 percent 

interest over a 30-year repayment period is $70,264.  On June 10, 2015, the FLCC Board of 

Directors adopted a resolution concerning a secured loan with the CWCB.  The complete 

Loan Resolution is included in the Appendix G. 

   

7.2 FINANCIAL PROJECTIONS 

 
A financial plan has been prepared to show the projected revenues and expenses of the 

FLCC and demonstrate the ability of the FLCC to fund this emergency repair project and to 

repay the loan sought from the CWCB.  The financial plan is included in Appendix E.   

 

7.3 COLLATERAL 

The FLCC intends to pledge the Horse Creek Flume as collateral to assure repayment of the 

CWCB loan.  

 

7.4 CREDITWORTHINESS 

The FLCC is in considered to be in a strong financial condition and has no long term 

outstanding debt.    

 

drj
Highlight
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8.0  CONCLUSIONS AND RECOMMENDATION 
 
Replacement of the 77-year-old Horse Creek Flume with a new steel flume is considered to 

be vital to the continued operation of the Fort Lyon Canal system.  Without replacement of 

the flume, more 93,000 acres of irrigated farm land in Otero, Bent, and Prowers Counties 

are at risk, which could be devastating to the local economy and the entire State of 

Colorado.  As documented in Section 7, a grant loan mix from the CWCB would help finance 

this project and the FLCC has the financial ability to repay the $1,613,000 loan for this 

project.  The FLCC has already authorized the final design and pipe procurement work for 

this project and it must be constructed between November 15, 2015 and March 15, 2016. 
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10.0 LIMITATIONS   
 
This feasibility study report was prepared based on our best knowledge and judgment and, 

in part, from information provided by others.  This study was conducted in accordance with 

generally accepted engineering practices in the State of Colorado.  The execution of the 

work documented in this report will be performed by others and this work and other factors 

that can affect the final product, budget, and schedule are outside of the control of W. W. 

Wheeler & Associates, Inc.  As a result, there is no expressed or implied warranty or 

guarantee of the work described in this study.  W. W. Wheeler & Associates, Inc. is also not 

responsible for the liability associated with the interpretation of the information presented in 

this report by others.   
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Articles of Incorporation and Bylaws 
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List of Shareholders 





























 
 

Appendix C 
 

Financial Reports for 2012, 2013, and 2014 



 The Fort Lyon Canal Company
 Balance Sheet

 Year Ended October 31, 2012, 2013 2014

31-Oct-2012 31-Oct-2013 31-Oct-2014

ASSETS

Current Assets
Cash 1,059,348$  1,234,379$  694,543$     
Investments 1,242,941$  1,336,263$  1,093,947$  
Receivables

Assessment 82,244$       78,142$       87,172$       
Amity 46,335$       53,366$       
Royalties 784$            816$            1,090$         
Other 3,295$         1,827$         25,492$       

Inventory - supplies 85,113$       80,092$       71,890$       
Prepaid expenses 42,156$       47,304$       52,767$       

Total Current Assets 2,515,881$  2,825,158$  2,080,267$  

Other Assets
Investments

Revegetation fund restricted 150,208$     150,960$     151,489$     
Financial & performance warranty 24,700$       24,700$       24,700$       

Total Other Assets 174,908$     175,660$     176,189$     

Property And Equipment
Equipment & buildings 3,387,256$  3,386,481$  4,157,014$  
Less: Accumulated depreciation (2,155,963)$ (2,267,445)$ (2,204,406)$ 
Canal Right-of-Way 1,358,319$  1,358,319$  1,358,319$  
Land 46,531$       46,531$       46,531$       

Net Property And Equipment 2,636,143$  2,523,886$  3,357,458$  

TOTAL ASSETS 5,326,932$  5,524,704$  5,613,914$  

LIABILITIES AND STOCKHOLDERS' EQUITY

Current Liabilities
Accounts payable 40,118$       26,171$       41,222$       
Accrued expenses

Payroll 4,421$         2,058$         5,616$         
Vacation & sick leave 25,661$       20,320$       26,729$       
Other 5,467$         5,461$         5,591$         

Deferred revenue 18,755$       31,374$       18,901$       
Deposit 400$            400$            400$            

Total Current Liabilities 94,822$       85,784$       98,459$       

Other & Long Term Liabilities
Deferred revenue 177,173$     163,093$     149,013$     
Revegetation fund 150,208$     150,960$     151,489$     
Land reclamation 24,700$       24,700$       

Total Other & Long Term Liabilities 327,381$     338,753$     325,202$     

TOTAL LIABILITIES 422,203$     424,537$     423,661$     

Stockholders' Equity

469,947$     469,947$     469,947$     
Retained earnings 4,434,782$  4,630,220$  4,720,306$  

TOTAL STOCKHOLDERS' EQUITY 4,904,729$  5,100,167$  5,190,253$  

TOTAL LIABILITIES & STOCKHOLDERS' EQUITY 5,326,932$  5,524,704$  5,613,914$  

Capital stock, $5 par value; 105,00 shares 
authorized; 93,989.41 shares issued and 
outstanding



 The Fort Lyon Canal Company
 Statement of Cash Flows

 Year ended October 31, 2012, 2013 2014

31-Oct-2012 31-Oct-2013 31-Oct-2014

CASH FLOWS FROM OPERATING ACTIVITIES
Revenue over expenses 296,448$      195,438$      90,086$        

Depreciation 167,973$      155,105$      150,946$      
Loss in sale of asset 158$             

Change in assets and liabilities:
Receivables 54,752$        (40,797)$       (40,000)$       
Inventory - supplies (3,524)$         5,021$          8,202$          
Prepaids (7,603)$         (5,148)$         (5,463)$         
Accounts payable (983)$            (13,947)$       15,051$        
Accrued expenses 15,328$        (7,710)$         10,096$        
Deferred revenue (9,619)$         (1,461)$         (26,553)$       
revegetation fund 150,208$      
Other 24,700$        

Net Cash Flows From Operating Activities 663,138$      311,201$      202,365$      

CASH FLOWS FROM INVESTING ACTIVITIES
Property & equipment acquisitions (53,602)$       (42,848)$       (984,518)$     
Purchase of investments (257,429)$     (107,812)$     (20,262)$       
Proceeds from investment redemptions 413,820$      13,738$        262,579$      
Revegetation fund interest 752$             

Net Cash Flows From Investing Activities 102,789$      (136,170)$     (742,201)$     

Net Change in Cash & Cash Equivalents 765,927$      175,031$      (539,836)$     

CASH & CASH EQUIVALENTS AT BEGINNING OF PERIOD 293,421$      1,059,348$   1,234,379$   

CASH & CASH EQUIVALENTS AT END OF PERIOD 1,059,348$   1,234,379$   694,543$      

Adjustments to reconcile net loss to net cash provided by 
operating activities;



 The Fort Lyon Canal Company
 Profit & Loss Budget vs. Actual

 Year Ended October 31, 2012, 2013 2014

2012 2013 2014
Budget Actual Variance Budget Actual Variance Budget Actual Variance

Salaries & Fringes
Administration 150,000$    142,786$    7,214$        149,000$    156,337$    (7,337)$      145,000$    130,070$    14,930$      
Equipment Operators 251,200$    221,664$    29,536$      229,000$    177,157$    51,843$      240,000$    217,558$    22,442$      
Ditch Riders 155,000$    157,096$    (2,096)$      164,000$    162,553$    1,447$        170,000$    165,502$    4,498$        
Fringe Benefits 139,000$    105,425$    33,575$      150,000$    140,110$    9,890$        180,000$    147,016$    32,984$      

Total Salaries & Fringes 695,200$    626,971$    68,229$      692,000$    636,157$    55,843$      735,000$    660,146$    74,854$      

Maintenance, Delivery & Other Expenses
Office Expense 13,000$      9,166$        3,834$        10,500$      6,290$        4,210$        10,000$      12,104$      (2,104)$      
Materials & Supplies 50,000$      30,610$      19,390$      50,000$      44,275$      5,725$        50,000$      35,609$      14,391$      
Stockholder Gates & Supplies 35,000$      47,751$      (12,751)$    35,000$      43,405$      (8,405)$      35,000$      22,306$      12,694$      
Utilities 30,000$      32,178$      (2,178)$      37,000$      31,668$      5,332$        37,000$      31,144$      5,856$        
Superintendent's Vehicle 1,000$        1,613$        (613)$         1,000$        1,873$        (873)$         1,000$        706$           294$           
Fuel & Oil 120,000$    133,749$    (13,749)$    130,000$    116,769$    13,231$      140,000$    137,747$    2,253$        
Equipment Repairs 120,000$    103,102$    16,898$      120,000$    102,444$    17,556$      100,000$    85,543$      14,457$      
Building Repairs 20,000$      5,730$        14,270$      2,000$        583$           1,417$        5,000$        9,968$        (4,968)$      
Legal, Engineering, & Accounting 100,000$    108,467$    (8,467)$      130,000$    76,082$      53,918$      130,000$    128,106$    1,894$        
Taxes & Licenses 20,000$      15,012$      4,988$        18,000$      17,505$      495$           20,000$      15,462$      4,538$        
Telephone 13,000$      12,713$      287$           13,000$      11,637$      1,363$        13,000$      12,068$      932$           
Directors' Expense 25,000$      20,772$      4,228$        23,000$      24,360$      (1,360)$      25,000$      34,853$      (9,853)$      
Stockholder Meeting 3,000$        2,748$        252$           3,000$        2,895$        105$           3,000$        2,826$        174$           
Water Purchases 100,000$    19,912$      80,088$      20,000$      61,734$      (41,734)$    20,000$      110,235$    (90,235)$    
Bonds & Insurance 55,000$      81,637$      (26,637)$    52,000$      51,476$      524$           60,000$      59,755$      245$           
Equipment Purchase 85,000$      53,602$      31,398$      50,000$      42,848$      7,152$        200,000$    353,544$    (153,544)$  
Amity Agreement 8,000$        3,903$        4,097$        5,000$        3,826$        1,174$        5,000$        3,709$        1,291$        
Miscellaneous 15,000$      15,739$      (739)$         10,000$      7,031$        2,969$        7,000$        15,857$      (8,857)$      
Ditch House Repairs 15,000$      20,576$      (5,576)$      5,000$        4,837$        163$           5,000$        5,110$        (110)$         
Special Projects 50,000$      1,709$        48,291$      10,000$      10,000$      110,000$    26,586$      83,414$      
Canal Upgrade Fund 46,995$      4,777$        42,218$      46,995$      46,995$      46,995$      48,577$      (1,582)$      
Holbrook Siphon Project 582,397$    582,397$    -$           

Total Maintenance, Delivery & 
Other Expense 924,995$    725,466$    199,529$    771,495$    651,538$    119,957$    1,605,392$ 1,734,212$ (128,820)$  

Total Expenditures 1,620,195$ 1,352,437$ 267,758$    1,463,495$ 1,287,695$ 175,800$    2,340,392$ 2,394,358$ (53,966)$    



 The Fort Lyon Canal Company
 Profit Loss

 Year Ended October 31, 2012, 2013 2014

31-Oct-2012 31-Oct-2013 31-Oct-2014

REVENUE
Assessments 1,597,820$     1,409,841$     1,503,831$     
Cost share - Amity 58,228$          46,335$          53,492$          
Well augmentation 3,280$            10,481$          1,807$            
DOW hunting & fishing easement earned 14,080$          14,080$          14,080$          
Royalty income 8,598$            11,774$          17,892$          
Insurance proceeds 24,704$          13,712$          
Interest 23,934$          17,873$          15,658$          
Other 32,612$          71,294$          20,450$          

  TOTAL REVENUE 1,763,256$     1,595,390$     1,627,210$     

OPERATING EXPENSES
Salaries, wages and benefits 459,376$        406,026$        459,247$        
Depreciation 167,973$        155,105$        150,946$        
Equipment repairs and maintenance 114,605$        102,700$        92,342$          
Fuel and Oil 133,749$        117,718$        137,747$        
Utilities 30,949$          26,568$          25,995$          
Material and supplies 78,361$          87,680$          57,916$          
Reimbursed costs 6,030$            3,826$            (23,664)$         
Water purchases 19,912$          61,734$          110,235$        
Amity Expense 3,709$            
Canal Maintenance 26,586$          

1,010,955$     961,357$        1,041,059$     

GENERAL AND ADMINISTRATION EXPENSES
Salaries, wages and benefits 167,595$        182,184$        153,221$        
Insurance 81,637$          99,425$          107,434$        
Professional fees 108,467$        76,082$          128,106$        
Dues, fees and meetings 2,748$            2,895$            2,826$            
Office utilities 13,942$          16,737$          17,217$          
Office expense 9,166$            6,290$            12,104$          
Repairs and maintenance 21,289$          5,163$            8,279$            
Directors expense 20,772$          24,360$          34,853$          
Taxes 15,012$          17,505$          15,462$          
Miscellaneous 15,225$          7,954$            16,563$          

455,853$        438,595$        496,065$        

  TOTAL EXPENSES 1,466,808$     1,399,952$     1,537,124$     

REVENUE OVER EXPENSES 296,448$        195,438$        90,086$          

RETAINED EARNINGS BEGINNING 4,138,334$     4,434,782$     4,630,220$     

RETAINED EARNINGS ENDING 4,434,782$     4,630,220$     4,720,306$     
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Opinions of Alternative Project Costs 



Total Irrigated Acres = 81415

Type of Crop Quantity (acres) (1) Percent of Total Qty Produced per Acre (2) Unit Measure Price / Unit (2) Price Unit Measure Total Cost
Alfalfa 48913 60% 3.4 tons/acre $209.00 $/ton $34,760,000
Pasture & Hay 7901 10% 2.66 tons/acre $209.00 $/ton $4,390,000
Corn Grain 9218 11% 146 BU/acre $4.10 $/BU $5,520,000
Corn Silage 1603 2% 25 tons/acre $28.00 $/ton $1,120,000
Spring Grains (use barley) 44 0% 124 BU/acre $5.60 $/BU $30,000
Sorghum 4195 5% 30 BU/acre $3.78 $/BU $480,000
Winter Wheat 9048 11% 38 BU/acre $6.00 $/BU $2,060,000
Vegetables (use melons) 472 1% 205 CWT/acre $37.90 $/CWT $3,670,000
Dry Beans 21 0% 19 CWT/acre $26.20 $/CWT $10,000

No Action Cost (3) $52,040,000

Note (1) - National Agricultural Statistics Service (NASS, 2014) Irrigated Acreage and Crops Under the Fort Lyon Canal, 2014.
Note (2) - National Agricultural Statistics Service (NASS, 2015) Colorado 2014 State Agriculture Overview, 2015.
Note (3) - Losses to the Amity Mutual Irrigation Company and Queens and Thurston State Wildlife Areas have not been included in total costs.

Fort Lyon Canal Company - Horse Creek Flume Rehabilitation Project
No Action Cost Summary

Crop Value and Production Affected by a Failure of the Horse Creek Flume



Description Quantity Unit Measure Unit Mtrl Cost Unit Installation Cost Source For Cost Total Cost
Division 2
Pipe Support Foundation Excavations 340 CY $0 $50 Means Cost Data $17,000
Pipe Support Foundation Backfill 340 CY $0 $12 Means Cost Data $4,000
Site work reseeding 2 ACRES $0 $3,500 Contractor $7,000
Dewatering 1 EA $0 $25,000 Engineer $25,000
Erosion and Sediment Control 1 EA $0 $5,000 Engineer $5,000
1" Diameter Rock Bolts 64 EA $1,000 $1,000 Engineer $128,000

Division 3
17 - Concrete Pipe Support Cradles 170 CY $125 $875 Contractor $170,000
Repair to Existing Intake Structure 1 EA $15,000 $15,000 Engineer $30,000
Repair to Existing Outlet Structure 1 EA $10,000 $10,000 Engineer $20,000
Backfill Grout 110 Inch HOBAS Pipe 1 EA $50,000 $50,000 Vendor $100,000

Division 5
Clean Existing 123 inch Pipeline (Assume No Lead Paint) 1 EA $50,000 $0 Engineer $50,000
Cradle Steel 17 EA $2,500 $2,500 Engineer $85,000

Division 15
110" Diameter HOBAS  Lining Pipe (20 Foot Sections) 400 LF $946 $250 Vendor $478,000
Field Coat Existing Pipe Exterior Surface 400 LF $75 $75 Engineer $60,000

BASE CONSTRUCTION SUBTOTAL $1,179,000

Unlisted Items (10%) $118,000
Contractor Mobilization/Demobilization (10%) $118,000
Contractor Overhead and Profit (10%) $118,000

DIRECT CONSTRUCTION SUBTOTAL $1,533,000

Change Order Contingency (20%) $307,000
Site Exploration $30,000
Feasibility Evaluation & Financing Assistance $75,000
Final Design Engineering (8%) $123,000
Construction Administration and Engineering  (10%) $153,000
Legal and Administrative Costs (2%) $31,000

TOTAL PROJECT COST * $2,252,000

Fort Lyon Canal Company - Horse Creek Flume Rehabilitation Project
Alternative 1 - Slip Line Flume with HOBAS Pipe

Opinion of Probable Project Cost 



Description Quantity Unit Measure Unit Mtrl Cost Unit Installation Cost Source For Cost Total Cost
Division 2
New Pipe Support Foundation Excavations 50 CY $0 $50 Means Cost Data $3,000
Pipe Support Foundation Backfill 50 CY $0 $12 Means Cost Data $1,000
Site work reseeding 2 ACRES $0 $3,500 Engineer $7,000
Dewatering 1 EA $0 $25,000 Engineer $25,000
Erosion and Sediment Control 1 EA $0 $5,000 Engineer $5,000
1" Diameter Rock Bolts 20 EA $1,000 $1,000 Engineer $40,000

Division 3
5 - New Pipe Support Foundations 75 CY $125 $875 Engineer $75,000
Repair to Existing Intake Structure 1 EA $15,000 $15,000 Engineer $30,000
Repair to Existing Outlet Structure 1 EA $10,000 $10,000 Engineer $20,000
Backfill Grout 116 Inch Steel Lining Pipe 400 LF $125 $125 Vendor $100,000

Division 5
Clean Existing 123 inch Pipeline (Assume No Lead Paint) 1 EA $50,000 $0 Vendor $50,000
Modify Inside of Existing Pipe With Steel Cradles 9 EA $5,000 $5,000 Engineer $90,000
Install 5 New Sway Girder Supports 5 EA $15,000 $10,000 Engineer $125,000

Division 15
116" ODx0.500" wall steel pipe (20 foot length) 400 LF $665 $150 Vendor $326,000
Shop Coat 116 Lining Pipe ID 400 LF $63 $63 Vendor $50,000
Field Coat Existing Pipe Exterior Surface 400 LF $75 $75 Engineer $60,000

BASE CONSTRUCTION SUBTOTAL $1,007,000

Unlisted Items (10%) $100,000
Contractor Mobilization/Demobilization (10%) $100,000
Contractor Overhead and Profit (10%) $100,000

DIRECT CONSTRUCTION SUBTOTAL $1,307,000

Change Order Contingency (20%) $261,000
Site Exploration $30,000
Feasibility Evaluation & Financing Assistance $75,000
Final Design Engineering (8%) $105,000
Construction Administration and Engineering  (10%) $131,000
Legal and Administrative Costs (2%) $27,000

TOTAL PROJECT COST * $1,936,000

Fort Lyon Canal Company - Horse Creek Flume Rehabilitation Project
Alternative 2 - Slip Line Flume with Steel Pipe 

Opinion of Probable Project Cost 



Description Quantity Unit Measure Unit Mtrl Cost Unit Installation Cost Source For Cost Total Cost
Division 2
Pipe Support Foundation Excavations 300 CY $0 $50 Means Cost Data $15,000
Pipe Support Foundation Backfill 300 CY $0 $12 Means Cost Data $4,000
Site work reseeding 2 ACRES $0 $3,500 Engineer $7,000
Dewatering 1 EA $0 $25,000 Engineer $25,000
Erosion and Sediment Control 1 EA $0 $5,000 Engineer $5,000
Demo Existing Pipe 1 EA $0 $50,000 Engineer $50,000
1" Diameter Rock Bolts 68 EA $1,000 $1,000 Engineer $136,000

Division 3
18 - Pipe Support Foundations 250 CY $125 $875 Engineer $250,000
Repair to Existing Intake Structure 1 EA $15,000 $15,000 Engineer $30,000
Repair to Existing Outlet Structure 1 EA $10,000 $10,000 Engineer $20,000

Division 5
FRP Handrail 800 FT $25 $25 Vendor $40,000

Division 15
120" HOBAS Pipe (20 foot length) 400 LF $1,090 $250 Vendor $536,000
FRP Vents 8 EA $1,000 $1,000 Engineer $16,000

BASE CONSTRUCTION SUBTOTAL $1,134,000

Unlisted Items (10%) $113,000
Contractor Mobilization/Demobilization (10%) $113,000
Contractor Overhead and Profit (10%) $113,000

DIRECT CONSTRUCTION SUBTOTAL $1,473,000

Change Order Contingency (20%) $295,000
Site Exploration $30,000
Feasibility Evaluation & Financing Assistance $75,000
Final Design Engineering (8%) $118,000
Construction Administration and Engineering  (10%) $148,000
Legal and Administrative Costs (2%) $30,000

TOTAL PROJECT COST * $2,169,000

Fort Lyon Canal Company - Horse Creek Flume Rehabilitation Project
Alternative 3 - Replace Flume with a New HOBAS Pipe Flume

Opinion of Probable Project Cost 



Description Quantity Unit Measure Unit Mtrl Cost Unit Installation Cost Source For Cost Total Cost
Division 2
Pipe Support Foundation Excavations 60 CY $0 $50 Means Cost Data $3,000
Pipe Support Foundation Backfill 60 CY $0 $12 Means Cost Data $1,000
Site work reseeding 2 ACRES $0 $3,500 Engineer $7,000
Dewatering 1 EA $0 $25,000 Engineer $25,000
Erosion and Sediment Control 1 EA $0 $5,000 Engineer $5,000
Demo Existing Pipe 1 EA $0 $50,000 Engineer $50,000

Division 3
Pipe Support Foundations 60 CY $125 $875 Engineer $60,000
Repair to Existing Intake Structure 1 EA $15,000 $15,000 Engineer $30,000
Repair to Existing Outlet Structure 1 EA $15,000 $15,000 Engineer $30,000

Division 5
Handrail 800 FT $25 $25 Vendor $40,000
Vent Pipe 8 EA $300 $300 Engineer $5,000

Division 15
123" ODx0.500" wall steel pipe (20 foot length) 400 LF $750 $150 Vendor $360,000
Shop Coat Pipe ID 400 LF $63 $63 Vendor $50,000
Shop Primer Coat  Pipe Exterior 400 LF $55 $55 Vendor $44,000
Field Coat Pipe Exterior 400 LF $75 $75 Engineer $60,000
Ring Girder Installation 4 EA $63,000 $5,000 Vendor $272,000
Field Expansion Joint 1 EA $97,585 $5,000 Vendor $103,000

BASE CONSTRUCTION SUBTOTAL $1,145,000

Unlisted Items (10%) $114,000
Contractor Mobilization/Demobilization (10%) $114,000
Contractor Overhead and Profit (10%) $114,000

DIRECT CONSTRUCTION SUBTOTAL $1,487,000

Change Order Contingency (20%) $298,000
Site Exploration $30,000
Feasibility Evaluation & Financing Assistance $75,000
Final Design Engineering (8%) $119,000
Construction Administration and Engineering  (10%) $149,000
Legal and Administrative Costs (2%) $30,000

TOTAL PROJECT COST * $2,188,000

Fort Lyon Canal Company - Horse Creek Flume Rehabilitation Project
Alternative 4 - Replace Flume with a New Steel Pipe Flume

Opinion of Probable Project Cost 



Description Quantity Unit Measure Unit Mtrl Cost Unit Installation Cost Source For Cost Total Cost
Division 2
Flume Support Foundation Excavations 100 CY $0 $50 Means Cost Data $5,000
Flume Support  Foundation Backfill 100 CY $0 $12 Means Cost Data $1,000
Site work reseeding 2 ACRES $0 $3,500 Contractor $7,000
Dewatering 1 EA $0 $25,000 Engineer $25,000
Erosion and Sediment Control 1 EA $0 $5,000 Engineer $5,000
Demo Exsitng Pipe 1 EA $0 $50,000 Engineer $50,000

Division 3
7 - Concrete Flume  Support Pier Frames 140 CY $125 $875 Contractor $140,000
Repair to Existing Intake Structure 1 EA $15,000 $15,000 Engineer $30,000
Repair to Existing Outlet Structure 1 EA $5,000 $5,000 Engineer $10,000
Flume Concrete (15 Foot Wide By 9 Foot High ) 728 CY $125 $875 Contractor $728,000

Division 5
Handrail 800 LF $25 $25 Engineer $40,000
Vent Pipe 8 EA $500 $500 Engineer $8,000

BASE CONSTRUCTION SUBTOTAL $1,049,000

Unlisted Items (10%) $105,000
Contractor Mobilization/Demobilization (10%) $105,000
Contractor Overhead and Profit (10%) $105,000

DIRECT CONSTRUCTION SUBTOTAL $1,364,000

Change Order Contingency (20%) $273,000
Site Exploration $30,000
Feasibility Evaluation & Financing Assistance $75,000
Final Design Engineering (8%) $109,000
Construction Administration and Engineering  (10%) $137,000
Legal and Administrative Costs (2%) $27,000

TOTAL PROJECT COST * $2,015,000

Fort Lyon Canal Company - Horse Creek Flume Rehabilitation Project
Alternative 5 - Replace Flume with a New Concrete Flume

Opinion of Probable Project Cost 



 
 

Appendix E 
 

Financial Plan 



Assumes no special assessments  
Financing Cost Opinion of Chosen Alternative: $2,188,000 Project Cost Sharing Miscellaneous Information

Annual Source Amount % Total
Source Project Total Loan Share Principal Interest Years Payment FLCC Match $75,000 3.4%
CWCB Loan $2,204,130 73.9% $1,629,130 1.75% 30 $70,264 Basin Grant $50,000 2.3% Annual Inflation Rate for Op Assess, Other Inc and Exps: 1.50%

Statewide Grant $450,000 20.6% Annual Interest Income Rate for Reserve Fund: 2.00%
Remaining Project Cost $1,613,000 73.7% Number of Stock Shares Outstanding: 93,989.41
1% CWCB Service Fee $16,130
Total CWCB Loan $1,629,130

ANNUAL INCOME ANNUAL EXPENDITURES RESERVES

Extra- Flume 0.00% Reserve Reserve
Annual Oper Annual Oper Special Special Other Interest Total Annual Normal ordinary Rehabilitation Payment Fund Fund
Assessment Number of Assessment Assessment Assessment Income On Reserve Assessment Total O & M O & M Annual Pmt Match Expense Total Balance Cash

Year Per Share Shares Revenue Per Share Revenue Fund Per Share Income Expense Expense CWCB Loan (1) Expenditures (2) Balance
2014 $123,379 $1,537,124 $0 $694,543
2015 $22.50 93,989.41 $2,114,762 $0.00 $0 $125,230 $141 $22.50 $2,240,132 $1,560,181 $0 $70,264 $0 $7,026 $1,637,471 $7,026 $1,297,204
2016 $22.84 93,989.41 $2,146,483 $0.00 $0 $127,108 $281 $22.84 $2,273,872 $1,583,584 $0 $70,264 $7,026 $1,660,874 $14,053 $1,910,202
2017 $23.18 93,989.41 $2,178,680 $0.00 $0 $129,015 $422 $23.18 $2,308,117 $1,607,337 $0 $70,264 $7,026 $1,684,628 $21,079 $2,533,691
2018 $23.53 93,989.41 $2,211,361 $0.00 $0 $130,950 $562 $23.53 $2,342,873 $1,631,447 $0 $70,264 $7,026 $1,708,738 $28,106 $3,167,826
2019 $23.88 93,989.41 $2,244,531 $0.00 $0 $132,914 $703 $23.88 $2,378,148 $1,655,919 $0 $70,264 $7,026 $1,733,209 $35,132 $3,812,764
2020 $24.24 93,989.41 $2,278,199 $0.00 $0 $134,908 $843 $24.24 $2,413,950 $1,680,758 $0 $70,264 $7,026 $1,758,048 $42,158 $4,468,666
2021 $24.60 93,989.41 $2,312,372 $0.00 $0 $136,932 $984 $24.60 $2,450,287 $1,705,969 $0 $70,264 $7,026 $1,783,260 $49,185 $5,135,694
2022 $24.97 93,989.41 $2,347,058 $0.00 $0 $138,986 $1,124 $24.97 $2,487,167 $1,731,559 $0 $70,264 $7,026 $1,808,849 $56,211 $5,814,012
2023 $25.35 93,989.41 $2,382,263 $0.00 $0 $141,070 $1,265 $25.35 $2,524,598 $1,757,532 $0 $70,264 $7,026 $1,834,823 $63,238 $6,503,788
2024 $25.73 93,989.41 $2,417,997 $0.00 $0 $143,186 $1,405 $25.73 $2,562,589 $1,783,895 $0 $70,264 $7,026 $1,861,186 $70,264 $7,205,191
2025 $26.11 93,989.41 $2,454,267 $0.00 $0 $145,334 $1,405 $26.11 $2,601,007 $1,810,654 $0 $70,264 $0 $1,880,918 $70,264 $7,925,281
2026 $26.50 93,989.41 $2,491,081 $0.00 $0 $147,514 $1,405 $26.50 $2,640,001 $1,837,813 $0 $70,264 $0 $1,908,077 $70,264 $8,657,204
2027 $26.90 93,989.41 $2,528,448 $0.00 $0 $149,727 $1,405 $26.90 $2,679,580 $1,865,381 $0 $70,264 $0 $1,935,645 $70,264 $9,401,139
2028 $27.30 93,989.41 $2,566,374 $0.00 $0 $151,973 $1,405 $27.30 $2,719,752 $1,893,361 $0 $70,264 $0 $1,963,625 $70,264 $10,157,266
2029 $27.71 93,989.41 $2,604,870 $0.00 $0 $154,252 $1,405 $27.71 $2,760,528 $1,921,762 $0 $70,264 $0 $1,992,026 $70,264 $10,925,768
2030 $28.13 93,989.41 $2,643,943 $0.00 $0 $156,566 $1,405 $28.13 $2,801,914 $1,950,588 $0 $70,264 $0 $2,020,852 $70,264 $11,706,830
2031 $28.55 93,989.41 $2,683,602 $0.00 $0 $158,915 $1,405 $28.55 $2,843,922 $1,979,847 $0 $70,264 $0 $2,050,111 $70,264 $12,500,641
2032 $28.98 93,989.41 $2,723,856 $0.00 $0 $161,298 $1,405 $28.98 $2,886,560 $2,009,545 $0 $70,264 $0 $2,079,809 $70,264 $13,307,392
2033 $29.42 93,989.41 $2,764,714 $0.00 $0 $163,718 $1,405 $29.42 $2,929,837 $2,039,688 $0 $70,264 $0 $2,109,952 $70,264 $14,127,278
2034 $29.86 93,989.41 $2,806,185 $0.00 $0 $166,174 $1,405 $29.86 $2,973,764 $2,070,283 $0 $70,264 $0 $2,140,547 $70,264 $14,960,494
2035 $30.30 93,989.41 $2,848,277 $0.00 $0 $168,666 $1,405 $30.30 $3,018,349 $2,101,337 $0 $70,264 $0 $2,171,601 $70,264 $15,807,242
2036 $30.76 93,989.41 $2,891,002 $0.00 $0 $171,196 $1,405 $30.76 $3,063,603 $2,132,857 $0 $70,264 $0 $2,203,121 $70,264 $16,667,723
2037 $31.22 93,989.41 $2,934,367 $0.00 $0 $173,764 $1,405 $31.22 $3,109,536 $2,164,850 $0 $70,264 $0 $2,235,114 $70,264 $17,542,145
2038 $31.69 93,989.41 $2,978,382 $0.00 $0 $176,371 $1,405 $31.69 $3,156,158 $2,197,323 $0 $70,264 $0 $2,267,587 $70,264 $18,430,716
2039 $32.16 93,989.41 $3,023,058 $0.00 $0 $179,016 $1,405 $32.16 $3,203,479 $2,230,283 $0 $70,264 $0 $2,300,547 $70,264 $19,333,648
2040 $32.65 93,989.41 $3,068,404 $0.00 $0 $181,701 $1,405 $32.65 $3,251,510 $2,263,737 $0 $70,264 $0 $2,334,001 $70,264 $20,251,158
2041 $33.14 93,989.41 $3,114,430 $0.00 $0 $184,427 $1,405 $33.14 $3,300,262 $2,297,693 $0 $70,264 $0 $2,367,957 $70,264 $21,183,462
2042 $33.63 93,989.41 $3,161,146 $0.00 $0 $187,193 $1,405 $33.63 $3,349,745 $2,332,159 $0 $70,264 $0 $2,402,423 $70,264 $22,130,785
2043 $34.14 93,989.41 $3,208,563 $0.00 $0 $190,001 $1,405 $34.14 $3,399,970 $2,367,141 $0 $70,264 $0 $2,437,405 $70,264 $23,093,350
2044 $34.65 93,989.41 $3,256,692 $0.00 $0 $192,851 $1,405 $34.65 $3,450,948 $2,402,648 $0 $70,264 $0 $2,472,912 $70,264 $24,071,386
2045 $35.17 93,989.41 $3,305,542 $0.00 $0 $195,744 $0 $35.17 $3,501,286 $2,438,688 $0 $70,264 ($70,264) $2,438,688 $0 $25,133,984

Total $82,690,909 $0 $4,896,701 $35,835 $87,623,445 $61,005,820 $0 $2,178,183 $0 $0 $63,184,003

Notes: (1) Includes 10% of annual loan payment for 10 years to build reserve fund.
(2) Total accumulated is one annual loan payment.

Fort Lyon Canal Company
Financial Repayment Schedule

AND CASH
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May 22, 2015           
 
Jerred Hoffman, Superintendent 
Fort Lyon Canal Company 
750 Bent Avenue 
Las Animas, CO 81054 
 
RE: WSRA Grant Exhibit C: Horse Creek Flume Condition Assessment Summary Report  
 
Dear Jerred: 

 

This condition assessment summary report was prepared to provide supplemental 

information about the Horse Creek Flume for the WSRA Grant application.  This report was 

based on inspection observations of the flume by W. W. Wheeler & Associates, Inc. 

(Wheeler) and SM&RC Structural Engineers, Inc. (SM&RC) on February 20, 2015.   

 

Background 
The Horse Creek Flume is located on the Fort Lyon Canal, near the town of Las Animas 

Colorado, and used to transport canal water over Horse Creek.  The flume is comprised of a 

392-foot-long, 123-inch-diameter steel pipe, with metal stiffeners, ring girders and an 

expansion joint.  The elevated flume is supported by concrete foundations and upstream 

and downstream concrete headwalls.  The flume was constructed in 1938, and has been 

subject to significant erosion and corrosion of the steel pipe.  The Horse Creek Flume is 

designed to convey canal flows of up to 1,800 cfs, but typically conveys high velocity flows 

of 165 to 1,200 cubic feet per second (cfs).  The Horse Creek Flume was inspected and 

evaluated by Stantec in October of 2014 and by Wiss, Janney, Elstner Associates, Inc. in 

February of 2015.  Both of these engineering firms concluded that the Horse Creek Flume 

needs to be replaced.  Wiss, Janney, Elstner Associates, Inc recommended temporary 

repairs that were intended to keep the flume in service through the 2015 irrigation season.  

After inspecting the flume on February 20, 2015, Wheeler concurs that the Horse Creek 

Flume is in need of immediate replacement. A photo of the flume is provided on Photo Nos 

1 and 2 below.  Other photos of the Horse Creek Flume are provided in Appendix A.    
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Photo No. 1 – Horse Creek Flume over Horse Creek 
 

 
 

 

 

 

 

   

 

 

 

 

 

 

 

Photo No. 2 – Typical condition, leakage, and ring girder support 
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Inspection Findings 
The average interior vertical diameter of the flume was measured at 122.6 inches and the 

average horizontal diameter measured at the spring line width was measured at 122.1 

inches.  The measurements were taken every ten feet and were within +/- 1-inch of the 

averages.  The interior of the flume has ¼-inch-thick steel repair plates welded to the 

bottom.  The repair plates covers about a 15-foot width along the bottom 160 degree 

circumference of the pipe.  The repair plates are located along the entire length of the flume.   

There was evidence at numerous locations where water was captured between the original 

steel pipe and the repair plates resulting in significant corrosion damage 

 

The steel wall thickness of the flume was measured at 60 locations with an ultra-sonic 

thickness gauge.  The top, left and right sides of the flume had a fairly consistent thickness, 

pf about 0.344 inches, which is close to the original 3/8-inch (0.375”) pipe thickness.  

However, the bottom of the pipe has been subject to significant corrosion and abrasion 

damage over the years.  The average measured wall thickness along the bottom of the 

flume was 0.210 inches, but many locations in the bottom of the flume were less than 0.200 

inches, with the thinnest measurement of only 0.079 inches.  These measurements suggest 

that the bottom half of the original flume has lost almost 50% of its original material 

thickness, and in some places the loss is 75% or more.   

 
The visual inspection of the flume revealed numerous holes in the original pipe and repair 

plates as well as areas of apparent buckling and significant corrosion.  On the exterior, 

many of the holes had been patched, but water marks and rust were visible, suggesting that 

many of these patches and holes leak when the flume is full of water.  Corrosion was visible 

over much of the flume, and was concentrated along weld lines where reinforcing plate and 

patches had been installed on the pipe.  Many of these spots had completely corroded 

through, leaving gaps in the original flume material.  It is obvious that during welding the 

exterior coating of the pipe was compromised and more than likely the inside of the pipe 

coating was compromised as well.  Typical conditions and holes in the bottom of the flume 

are documented in Phot Nos. 1 through 4 in Appendix A.     
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Each of the concrete support foundations had significant spalling and cracking.  The 

foundation supporting Girder No. 5 was completely broken in half.  At Girder No. 4, the 

foundation top zone, base plate, lower pin zone and lower bracing were buried by about 

three feet of soil, which restricts movement at this support girder during thermal expansion 

and contraction of the steel pipe.  The reinforced concrete inlet and outlet sections also had 

significant spalling and cracking, and exposed rebar and I-beams were observed in 

numerous location.  It was also observed that the flume’s expansion joint is not working 

properly, and is being pulled from the outlet headwall.  Typical conditions of the support 

girders; inlet and outlet sections of the flume; and expansion joint are shown on Photo Nos. 

5 through 10 in Appendix A.  Areas of apparent buckling were also observed on the bottom 

of the flume, near the inlet and outlet headwalls.  The buckled areas are near a ring girder 

that rests on a foundation that has settled, and the pipe wall thickness in this area is very 

thin.   

 

Conclusions 
It is our opinion that the installation of the ¼-inch cover plates has enhanced the rate of 

corrosion of the original pipe steel, by creating a void that remains moist and is constantly 

exposed to air.  It is Wheeler and SM&RC’s opinion that the original pipe along the bottom 

half of the circumference is damaged beyond repair as a result of corrosion.  There is also 

significant damage to the expansion joint, ring girder support system, and inlet and outlet 

sections of the flume.  As a result, we recommend immediate replacement of the flume.    

 

Sincerely, 

W. W. Wheeler & Associates, Inc. 

 
 

Stephen L. Jamieson, P.E. 

Principal  
r:\1800\1830.01\documents\150227_horse creek flume condtion assessment.docx 

 



FORT LYON CANAL – HORSE CREEK FLUME 
FEBRUARY 20th, 2015 SITE INSPECTION 

 APPENDIX A: INSPECTION PHOTOS  

A-1 
 

 

 

Photo 1:    Corrosion and Holes on Flume Exterior – 2/20/15 
 

 
Photo 2:  Flume Exterior with Patch and Significant Corriosion Along Weld Line – 
2/20/15 
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FEBRUARY 20th, 2015 SITE INSPECTION 

 APPENDIX A: INSPECTION PHOTOS  

A-2 
 

 
Photo 3:   Hole in Cover Plate, Flume Interior – 2/20/15 

 
 

 
Photo 4:  Hole in Cover Plates with Water Present – 2/20/15 
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 APPENDIX A: INSPECTION PHOTOS  
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Photo 5:  Cracked Foundation Supporting Ring Girder #3 – 2/20/15 

 
 

 

 
Photo 6:  Foundation Broken in Half, Supporting Ring Girder #5 – 2/20/15 
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 APPENDIX A: INSPECTION PHOTOS  

A-4 
 

 
Photo 7:  Ring Girder #2 and Foundation Below Grade – 2/20/15 

 
 

 
Photo 8:  Damge on Outlet Structure, Below Walkway – 2/20/15 
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FEBRUARY 20th, 2015 SITE INSPECTION 

 APPENDIX A: INSPECTION PHOTOS  

A-5 
 

 

 
Photo 9:  Expansion Joint Being Pulled from Downstream Headwall – 2/20/15 

 
 

 

Photo 10:  Heavy Abbrasion on Concrete Flume Inlet – 2/20/15 
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