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Need: 
 
The Grand Mesa Project proposed by the U.S. Bureau of Reclamation included facilities 
and features which would provide irrigation water to some of the same lands currently 
served by the Overland Reservoir and Ditch (primarily the Redlands Mesa area).  In a 
1973 summary report1 a map of irrigated and irrigable/arable acreage indicated that there 
were 3,910 acres of currently irrigated lands and 4,420 acres of non-irrigated arable and 
irrigable lands in the service area.  None of the land irrigated at that time received a full 
supply of water necessary to satisfy ideal crop needs.  The ideal consumptive use demand 
was estimated to average 1.9 acre-feet/acre for a crop distribution as follows: 
 
 CROP   PERCENTAGE OF 
   IRRIGATED ACRES 
 
 Alfalfa   35% 
 Pasture   30% 
 Small Grains  20% 
 Corn    8% 
 Fruit    7% 
 
For the Redlands Mesa area, farm irrigation efficiency (the ratio of water consumed to 
the water delivered at the farm) was estimated to average 52 percent.  Water lost in the 
irrigation process includes surface water runoff, deep water percolation and conveyance 
losses in farm ditches.  Canalside demand is the water requirement at the main canal 
headgate and, in addition to the farm irrigation efficiency, takes into account losses in 
irrigation laterals and administrative waste.  These losses were estimated to total 15 
percent.  Main supply losses include reservoir evaporation, main canal seepage losses and 
main canal evaporation.  These were estimated in a recent report prepared by the 
Overland Ditch and Reservoir Company2 (ODRC) to average 20.9 percent.  Applying 
these combined losses results in a total source demand of about 5.4 acre-feet/acre.   
 
A 1986 polling of the ODRC shareholders revealed the following distribution of irrigated 
lands and crops: 
 
 CROP  NUMBER OF ACRES PERCENT OF TOTAL 
 
 Alfalfa   1,862    30.2% 
 Pasture   2,036    33.0% 
 Grass Hay  1,464    23.7% 
 Small Grains     415     6.7% 
 Orchard     392     6.4% 
 

Total   6,169 
 
Following are the reasons why the above total irrigated acreage is about double the 
amount which was estimated by the U.S. Bureau of Reclamation in 1973: 



 
1. The U.S. Bureau of Reclamation land quantification was based on the service area 
of the proposed Grand Mesa Project, not specifically including the entire Overland 
service area.  Therefore, some of the irrigated lands served by the Overland system were 
excluded from the lands to be served by the Grand Mesa Project. 
 
2. Increased irrigation efficiencies have resulted in additional lands being placed 
under irrigation. 
 
The results of the 1986 poll provide a much more accurate accounting of irrigated lands 
served by the Overland system. 
 
A 2008 report prepared by the ODRC2 presented estimated irrigation water need 
parameters similar to those estimated by the U.S. Bureau of Reclamation, as described in 
previous paragraphs.  For the crop distribution identified in the 1986 polling, ideal annual 
crop consumptive use demands were estimated to be 2.3 acre-feet/acre for an average 
year and 2.5 acre-feet/acre for a drought year.  Farm irrigation efficiency was estimated 
to average 56 percent - the combination of a 70 percent irrigation efficiency and 20 
percent on-farm conveyance loss.  The referenced report calculated main supply losses 
(main ditch and reservoir) to vary from 5 percent in April to 24 percent in August, with 
an annual weighted average of 20.9 percent.  Applying a 15 percent lateral and 
administrative loss factor along with this main supply loss value produces a total annual 
source demand of about 6.1 acre-feet/acre in an average year which is roughly within 10 
percent of that estimated by the U.S. Bureau of Reclamation in 1973.  In a drought year, 
the estimated total annual source demand is 6.6 acre-feet/acre.  Therefore, the 
approximate total annual ideal crop demand for approximately 6,000 irrigated acres is 
36,600 acre-feet for an average year and 39,600 acre-feet for a drought year.  In a 2005 
Feasibility Report for the Overland Enlargement project3, the total supply from the 
Overland system was estimated to be about 16,700 acre-feet for an average year (using 
only years with complete records) and 5,300 acre-feet for the 2002 drought year which 
results in a 19,900 acre-foot (54 percent) deficiency during an average year and a 34,500 
acre-foot (87 percent) deficiency during a drought year.  These quantities of water 
represent only the supplemental needs for currently irrigated lands and do not account for 
additional non-irrigated arable and irrigable land that could potentially be placed into 
production.  The greatest need for supplemental water occurs mid to late in the irrigation 
season (July through September).  Therefore, this need can only be supplied by water 
stored during spring runoff and held for release later in the season. 
 
Purpose: 
 
The purpose of the proposed project is to take advantage of water available for storage by 
increasing the capacity of the Overland Reservoir by 971 acre-feet.  The average annual 
yield of this additional storage is estimated to be approximately 765 acre-feet.  This is a 
small percentage of the total need previously identified but will have a significant 
beneficial impact in the Overland Service area. 
 



Evaluation of Alternatives: 

 

General: 
 
In order for an alternative to be practicable, it must meet the following criteria: 
 
1. The alternative must be capable of providing additional water for crop needs 
during the period from mid to late summer. 
 
2. The alternative must have equal or greater water yield during all years, including 
drought years. 
 
3. The cost of the project must be within the financial means of the ODRC.  In the 
U.S. Bureau of Reclamation’s Grand Mesa Project 1973 Feasibility Report4, the water 
supply payment capacity of the recipients of water from the project was estimated based 
on farm budget analyses.  That data was updated and revised to apply specifically to the 
Overland service area with assistance from the Bureau of Reclamation for a 1976 funding 
application and feasibility report prepared for the ODRC5.  The evaluation indicated an 
annual payment capacity of $5.55/acre-foot (1975 dollars).  For the purpose of this 
present alternative evaluation, those farm budget analyses were updated for all years 
between 1975 and 2006 using farm income and expense data for Delta County, Colorado 
obtained from the U.S. Bureau of Economic Analysis and historical information for 
irrigated farm acreage in Delta County for the same period from the U.S. Department of 
Agriculture, National Agricultural Statistics Service databases.  The estimated variation 
in payment capacity for the ODRC water recipients for this period is shown on Figure 1.  
It is seen that, based on a long-term linear trend, the 2006 payment capacity was about 
$6.92/acre-foot (no data was available beyond 2006).  Using an average source yield of 
16,700 acre-feet, the 2006 total annual payment capacity was $115,564.  ODRC expenses 
for 2006 totaled $132,900.  The 2008 estimated cost for the enlargement project resulted 
in a 40 year annual repayment of $4.66 per acre-foot based on the increased source yield 
of about 17,500 acre-feet.  Adding this to the existing annual costs and dividing the result 
by the final source yield produces a final annual cost of $12.26/acre-foot.  In spite of the 
fact that this unit cost is significantly higher than the estimated farm payment capacity, 
the ODRC shareholders have expressed an interest in proceeding with the project based 
on the following considerations: 
 
a. If the water right is not put to beneficial use, it will permanently be lost as a result 

of abandonment proceedings by the Colorado State Division of Natural 
Resources. 

 
b. The overall value of the water is expected to increase greatly in the future as 

available water supplies become more scarce. 
 
The ability to make payments for water which exceed the farm-produced payment 
capacity can be justified based on the following: 
 



a. The farm budget analyses previously described have shown an average annual 
increase in payment capacity of about 4.5 percent per year.  Therefore, over the 
anticipated 40 year payment period, the average ability to pay water costs is 
expected to be somewhat greater than the current amount. 

 
b. Of the current annual costs, over half represent payments on two current loans for 

the 1986 rehabilitation work.  These amount to about $3.88/acre-foot annual 
repayment.  These two loans will be retired in 2019 and 2028. 

 
c. The estimated repayment capacity is a composite of farms of all sizes.  Larger 

farms have the ability to produce slightly greater income margins based on scale 
efficiencies. 

 
d. The estimated repayment capacity did not take into account certain farm/ranch 

operations which are capable of generating greater income margins based on the 
products.  For example, some operations produce exotic cattle or organically 
grown products. 

 
e. It is not uncommon for irrigation water costs to be supplement by off-farm 

income. 
 
f. There is a substantial, and increasing, demand for land for residential 

development in the area.  Some owners may supplement on-farm income by 
disposing of portions of real assets. 

 
g. In recent years, as the overall U.S. economy has struggled, the market for 

commodities, including farm produced commodities, has improved. 
 
Even though there is an expressed willingness to make near-term payments which exceed 
the estimated current on-farm payment capacity, there is obviously a limit to the amount 
of payments that the water recipients will be able to make.  This threshold is difficult to 
estimate because it involves factors for individual ODRC shareholders which are 
impossible to quantify.  However, there has been some reluctance to pay the currently 
estimated amounts.  Therefore, it seems unlikely that any project which involved a 
current total payment for water exceeding about $15/acre-foot (20 percent higher than the 
current estimated total annual payment with the project) would be viable. 
 
Alternatives: 
 
The following alternatives were considered: 
 
1. Hydraulic dredging:  Hydraulic dredging would consist of the following: 
 
a. Mobilize a hydraulic dredge to the dam.  A hydraulic dredge is capable of 

underwater excavation and consists of a cutter head at the end of a boom (ladder).  
A suction pipe is attached to the ladder and extends to the cutter head.  The cutter 



head travels along the reservoir bottom and loosened material is removed through 
the suction pipe.  Because of access limitations, it would only be possible to 
mobilize a medium size hydraulic dredge with about a 20 to 30 foot reach (below 
the water surface) and a 12 inch diameter discharge pipe. 

 
b. A discharge pipe would extend from the dredge to a disposal area.  A portion of 

the discharge pipe would float on the reservoir and consist of a relatively flexible 
pipe to allow movement of the dredge.  For this project, the pipeline would likely 
consist of HDPE or PVC pipe with a diameter of about 12 inches.  For the most 
part, the pipeline would follow existing roads or power lines.  After completion of 
the dredging, the pipeline would be removed. 

 
c. The dredged slurry typically contains about 20 to 30 percent solids with the 

remaining volume comprised of water.  The purpose of the disposal area is to 
separate the water from the dredged soil and decant the water for return to surface 
waters.  In order to accommodate 971 acre-feet of dredged material, it is 
anticipated that a sedimentation pond about 60 acres in surface area and 20 feet 
deep would be required.  The pond would be constructed by excavating material 
to a depth averaging about 3 to 4 feet and constructing a containment dike around 
the perimeter.  Consequently, it is necessary for the disposal site to consist of a 
relatively large, flat area.  Many of the nearby areas which are topographically 
suitable are comprised of fens, such as the area immediately downstream from the 
auxiliary dike.  The closest private land that would be suitable is the Norells Bell 
Ranch near the Dike Creek Campground.  This site is about 6.1 miles (along the 
pipeline route) from Overland Reservoir and the discharge pipeline would follow 
existing roads.  The closest public land that would be suitable is in the Mule Park 
area located northeast of the reservoir in the headwaters of West Muddy Creek.  
The pipeline to this disposal site would follow a combination of existing roads 
and the electric power line for a total distance of about 11.8 miles. 

 
This alternative was not selected for the following reasons: 
 
a. It is estimated that, with the size of dredge that could be mobilized to the site, 

dredging would require a total of 18 months, working 24 hours per day and 7 days 
per week.  The dredge is powered by a large diesel engine and produces noise 
levels about equivalent to a large piece of construction equipment.  Additionally, 
if the Mule Park disposal site is used, one or two large booster pumps located 
along the discharge pipeline would be required.  The work schedule would consist 
of either two years (working into the winter months) or three years (working only 
during low snow level months). 

 
b. It is uncertain whether arrangements could be made to use the private ground for a 

disposal site. 
 
c. With the Mule Park disposal site, the total vegetated area (outside of existing 

roads routes) that would be disturbed was estimated to be 80 acres.  The disposal 



site will have to be reclaimed by regrading to remove dike slopes and to provide 
adequate surface drainage.  All disturbed areas will have to be revegetated 
including areas disturbed along the discharge pipeline.  Total disturbed area is 
estimated to be at least 80 acres.  This compares with an estimate of 27 acres of 
maximum disturbance for the reservoir enlargement, approximately 11 acres of 
that consisting of additional areas around the reservoir perimeter which will be 
submerged for a short period each year. 

 
d. Supernatant from the disposal areas will have to be discharged to surface waters 

which flow through public lands.  It is estimated that up to 4,000 acre-feet of 
water will be pumped from the reservoir to the disposal site in the process of 
dredging. 

 
e. The ODRC water users will lose use of about 4,000 acre-feet of water that will be 

pumped from the reservoir to the disposal site during dredging.  This is about 70 
percent of a single year’s supply from the reservoir. 

 
f. The suspended solids concentration of the water in the reservoir will be increased 

somewhat during hydraulic dredging efforts which will result in increased 
turbidity in the reservoir discharge water. 

 
g. The average dredging depth throughout the reservoir surface area would be about 

4 feet.  Because the relatively small dredge size limits its ability to excavate 
gravels and rocky areas and the maximum excavation depth below the reservoir 
surface area will be on the order of 20 feet, it is anticipated that the actual area 
dredged will be between 50 and 75 percent of the total reservoir surface area, with 
the majority of that in the upper 50 percent of the reservoir depth.  Therefore, in 
order to avoid the large area of seasonally inundated wetlands area which was 
identified below the normal water surface, it may be necessary to delay starting 
dredging until the reservoir is partially drawn down, which would extend the 
project period. 

 
h. The total annual estimated unit cost per acre-foot after completion of the 

hydraulic dredging ranges from $34.40 to $52.60/acre foot (depending on which 
disposal site is used with use of the private land producing the lower cost) which 
is 2.3 to 3.5 times the payment capacity of $15/acre-foot discussed in previous 
paragraphs. 

 
2. Mechanical dredging:  Mechanical dredging would consist of the following: 
 
a. Excavation would be made using conventional earth-moving equipment.  Because 

of the soft, wet nature of most of the reservoir bottom, excavation would have to 
be made using low ground-pressure equipment and hardened haul roads would 
have to be established.  Hauling would be done with dump trucks.  The estimates 
and schedules discussed below were based on two excavation crews, each 



consisting of an excavator and 5 haul trucks.  Excavation depth would be on the 
order of 10 feet. 

 
b. The assumption was made that it will be permissible to dispose of the excavated 

material in previously disturbed borrow areas near the reservoir.  These areas 
consist of the following: 

 
 BORROW AREA LOCATION  APPROXIMATE SIZE 
 
   East End of Auxiliary Dike    4 acres 
     South End of Main Dam    1 acre 
 Downstream from Main Dam              12 acres 
    Northeast of Main Dam              50 acres 
 
 Excavated material would be deposited in these areas to a depth of about 15 to 20 

feet. 
 
c. The disposal areas would be reclaimed by regrading and revegetation. 
 
This alternative was not selected for the following reasons: 
 
a. It was estimated that, working 10 hours per day, 7 days per week, the work would 

require 17 months to complete.  This would involve 12 pieces of equipment 
working full time during the non-snow months for 3 to 4 years. 

 
b. Even though the disposal sites consist of previously disturbed areas, they have 

been satisfactorily reclaimed and revegetated and would have to be re-opened.  
Total disturbed area is estimated to be at least 70 acres.  This compares with an 
estimate of 27 acres of maximum disturbance for the reservoir enlargement, 
approximately 11 acres of that consisting of additional areas around the reservoir 
perimeter which will be submerged for a short period of time each year. 

 
c. The average excavation depth beneath the reservoir surface area would be about 4 

feet.  Because the area of excavation must be limited to portions of the reservoir 
above the reservoir level existing at the time of excavation and excavation must 
be limited to select areas which will support construction equipment, it is 
anticipated that the actual area dredged will be 50 percent or less of the total 
reservoir surface area, with the majority of that in the upper 50 percent of the 
reservoir depth.  The excavation cannot begin until the exposed reservoir bottom 
has dried sufficiently to support equipment, but must start as early in the season as 
possible, and the haul roads must be constructed in the most stable areas, near the 
normal water surface elevation.  Therefore, it will not be feasible to avoid the 
large area of seasonally inundated wetlands area which was identified below the 
normal water surface.  It is anticipated that the majority of these wetlands 
(measured at about 50 acres) would be seriously disturbed or destroyed.  This is 



compared to an expected net gain in the area of wetlands which will result from 
the dam enlargement alternative. 

 
d. The total annual estimated unit cost per acre-foot after completion of mechanical 

dredging was estimated to be $42.20/acre foot which is 2.8 times the payment 
capacity of $15/acre-foot discussed in previous paragraphs.  These costs do not 
include wetlands mitigation. 

 
3. Alternate storage sites:  It might be possible to transfer the water storage rights to 
another reservoir storage site on private land.  In order to satisfy the requirements for an 
equivalent alternative, the site must be capable of storing the full water right, be able to 
be filled from the Overland ditch system, be capable of releasing water to the ditch 
system and be able to release water in a manner that is chronologically compatible with 
the needs of the water users.  The following reservoir sites have been identified which 
would meet these criteria, all generally located near the downstream end of the Upper 
Overland Ditch: 
 
 RESERVOIR SITE   LONGITUDE   LATITUDE 
 
         Obrien   107º 42’ 54” W  38º 57’ 01” N 
   West Reservoir Enlargement 107º 44’ 00” W  38º 55’ 46” N 
     Duke Basin   107º 43’ 27” W  38º 57’ 54” N 
               Leroux Creek  107º 47’ 26” W  38º 55’ 66” N 
 
In addition to construction or enlargement of the alternate storage site, it will be 
necessary to enlarge the Overland Ditch upstream from the new storage site in order to 
physically deliver the water to the new reservoir.  This means that, any time there is water 
that would have been available for storage in the enlarged portion of the Overland 
Reservoir, the enlarged ditch must possess sufficient capacity to deliver this amount of 
water during the time that it is available without disruption of historic water deliveries.  
Therefore, the critical year is one in which there is just sufficient runoff yield in the 
drainage basin upstream from the Overland Reservoir to fill the reservoir plus the 
additional 971 acre feet resulting from the enlargement.  1998 was very close to being 
such a year, with approximately 895 acre feet available for storage in the 971 acre-foot 
enlargement storage increment.  This water would have been stored in 9 days.  The 
typical runoff pattern for this water increment would consist of the greatest available flow 
rate occurring at the beginning of this 9 day period and decreasing to near zero at the end 
of the 9 days.  Therefore, it was estimated that, in order to deliver the full 971 acre foot 
volume, the ditch would need a capacity equal to the available flow at the beginning of 
the 9 day period, approximately 120 cu ft/sec.  It was assumed that the reservoir could be 
operated in a manner to adjust for diurnal flow fluctuations.  In addition, during the final 
period of annual Overland Reservoir storage, the lower portion of the Upper Overland 
Ditch is used to carry direct flows from Hubbard Creek and Terror Creek.  The current 
capacity of the ditch is approximately 60 cu ft/sec.  Therefore, the 6.5 miles of ditch from 
the upstream end to where it crosses West Hubbard Creek would have to be enlarged to 
be capable of transporting double its current flow capacity.  The remaining 15 miles of 



the Upper Overland ditch (10.9 miles of that crossing National Forest lands) would have 
to be enlarged to approximately triple its current capacity.  
 
In a typical year, work is still being performed to prepare the ditch for use while the 
reservoir is filling.  With a need to make use of the ditch earlier than normal, it will have 
to be prepared earlier in the year than it has been historically, approximately by the time 
the reservoir starts to spill at its present capacity.  That point in time occurs as much as 60 
days earlier than the ditch has historically started to be used to transport water from the 
Overland Reservoir.  Therefore, there will be significant additional costs incurred each 
year with the effort necessary to clear ice, snow and debris from the ditch to prepare it for 
use earlier than normal. 
 
This alternative was not selected for the following reasons: 
 
a. There are some problematic sections of the ditch that it may not be feasible to 

enlarge to the required capacity. 
 
b. Total newly disturbed area (outside of the existing ditch cut/fill prism) resulting 

from the required ditch enlargement is estimated to be about 96 acres with 76 of 
those acres on the National Forest.  Because of long-term ditch seepage, it is 
anticipated that much of this area would be classified as wetlands.  This compares 
with an estimate of 27 acres of maximum disturbance for the reservoir 
enlargement, approximately 11 acres of that consisting of additional areas which 
will be submerged for a short period each year.  As previously discussed, the 
reservoir enlargement is expected to produce a net gain in wetlands. 

 
c. This alternative would result in a greatly increased operational demand.  The 

reservoir discharge gate positions would have to be adjusted multiple times each 
day in order to provide a uniform discharge while the inflow undergoes widely 
fluctuating diurnal variations.  Therefore, it will be necessary to install a means 
for remote gate operation and monitoring of the reservoir level and discharge flow 
rates. 

 
d. The total annual estimated unit cost per acre-foot for providing equivalent storage 

at an alternate site was estimated to vary from $52.90/acre foot to $62.20/acre-
foot (depending on which alternate site is used) which is 3.5 to 4.1 times the 
payment capacity of $15/acre-foot discussed in previous paragraphs.  The Duke 
Basin site produced the lowest unit cost, but there are some serious geologic 
questions to be answered to determine whether it is even feasible to safely 
construct a dam at that site.  These estimated costs include the cost for ditch 
enlargement but do not include costs associated with providing remote operational 
capabilities, wetlands mitigation or specialized treatment of problematic sections 
of the ditch during enlargement. 
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