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Executive Summary:

The Overland Ditch and Reservoir Company, (ODRC) has been asked to comment on processes and
procedures that have been enacted historically to “improve” the efficiency and conservation of water
delivery over the course of the near 100 year history of the company.

Historically, the ODRC was founded in 1895 and served until 1969 as the sole company for the
distribution of water assets from the Overland Reservoir, Overland Ditch, and Leroux Creek to
agricultural irrigators located on Redlands Mesa (67%) and non Redlands Mesa users (27%) . The first
reservoir structure was completed in 1905. In the 1950’s, a large Bureau of Reclamation project was
started in the North Fork Area (Paonia Reservoir Project also known as the “project”). This was a
complex storage and canal project that resulted in the widespread consolidation of a number of ditch
companies in the North Fork of the Gunnison and in the Leroux Creek drainage. This created a
situation on Redlands Mesa where some irrigators acquired water assets (both early and late) that were
not related to the ODRC. To simplify management, a second distribution company was formed in 1969
(The Redlands Mesa Water Users Association) for the purposes of distributing all irrigation water on
Redlands Mesa. Since that time, the ODRC supplies water to the RMWUA at a distribution point
known as the “Moore Box” on Redlands Mesa (see maps). The companies are closely related and
cooperate closely, but remain independent companies with their own management and board of
directors.

The ODRC is responsible for the management of the Overland Reservoir, a 28 mile connecting ditch
that provides both early and late (stored) water to shareholders, and is responsible for distributing water
to those shareholders that do not reside on Redlands Mesa. This includes users on the upper ditch
(Oak mesa, Wakefield Mesa, Stucker Mesa, Pitkin Mesa) that receive their water via natural diversions,
and to users located in the Leroux Creek area off Redlands Mesa that receive their water via exchange
mechanisms with various ditches.

The ODRC delivers about 67% of its water to the RMWUA and about 23% to other users off Redlands
Mesa. The following table is instructive:

ODRC Acres irrigated (off Redlands Mesa) 1202 (23%)
RMWUA Acres irrigated (on Redlands Mesa) 3976 (67%)

Total 5178 (100%)
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The RMWUA receives more than 95% of its stored water assets via the ODRC. Some Redlands
Mesa shareholders have access to small amounts of Leroux Creek stored water via “project” assets.
Almost all of RMWUA agricultural users (97%) own shares in the ODRC. Conversely, The RMWUA has
“early water” assets derived from the Leroux Creek drainage that shareholders off Redlands Mesa do
not own. There are exchange mechanisms in place to allow shareholders off Redlands Mesa to get late
water reservoir assets from the ODRC via other ditch systems. The point to the discussion is that the
relationships are complex, interrelated

From a management standpoint, the ODRC is really a water supply company whose primary efforts are
focused on Reservoir activities, upper ditch management, and distribution to a smaller number (27%) of
shareholders residing off Redlands Mesa. The RMWUA is strictly an end user driven company whose
mission s to take the supply water and efficiently measure, regulate, and distribute according to the
Redlands Mesa shareholders wishes. Both these companies are structured as “mutual” ditch
companies under Colorado Law, which gives the end user the primary ownership of the water asset.
This has implications for “efficiency and conservation” measures as described below.

Please note the ODRC lives in a highly “regulated” environment. The Division IV water
commissioner in our area has ultimate control over the measurement of flows, management of
all “exchange” agreements, and is the final authority on the compliance of all ditch operations
on the upper ditch to assure the company is in compliance with Colorado State Water Law. He
is on our ditch structure several times a week and checks compliance flows almost daily.

Efficiency/Conservation (Summary)

Efficiency and conservation measures associated with these two companies are somewhat different.
From the ODRC'’s perspective, as manager of the reservoir and the 28 mile complex upper ditch
system, the issues are largely the safety of structures and the minimization of transmission losses. This
includes managing outflow dynamics from the reservoir and well as assuring that ditch breaches,
significant leaks, or ditch instability issues are minimized. Efficiency is largely defined by maintenance
events. This system has been in operation for nearly 100 years and appears to be working a near
maximal optimization. Transmission losses on the upper ditch, on average, are about 17%. Using
standard hydrologic measurement standards, this is exceptional for an open ditch system. Piping and
lining strategies are discussed in section two. Piping is a useful consideration for ditch stabilization
projects, but, as described in Section 2, is not a viable options for the upper ditch system because of
its requirement to “capture” inflows along the reach of the ditch.

Conversely, the RMWUA efficiency/conservation efforts are largely driven by the “on farm” application
efficiencies at the end user level. The company must guarantee that shareholder water is measured
and split accurately, of course. It is important to emphasize that the focus for “on farm” or end user
conservation methods are ultimately the responsibility of the final agricultural users in our two
companies. The structure of Colorado Law gives ultimate rights of the use of water to the final
agricultural producer. Over the years, the management of ODRC and the RMWUA has encouraged
shareholders to participate in programs to enhance efficiency, and in fact, as we shall show, they have
embraced the effort overwhelmingly.

The management of these 2 companies has no authority to mandate “on farm” efficiency projects as a
requirement for water delivery. Our companies pay close attention to the mandates of Colorado Water
Law (Prior Appropriation Doctrine) which simply state that as a condition of receiving a diversion right,
irrigators, among other things, must be efficient. Also note that under Colorado law it is the

Overland Ditch Efficiency Report Page 2



responsibility of the Water Commissioner to determine global definitions of efficient use of water.
Historically, that meant that the irrigator (or diverter as he is sometimes called) had (1) a series of clean
supply ditches that did not overflow, (2) was attentive to application methods that were not grossly
wasteful, (3) paid particular attention to managing his waste water such that it returned to a specific
stream or gathering point such that it could be used again or returned to the watershed and lastly (4)
was efficient. Specific application methods (flood, improved flood, sprinkler, drip) were not defined by
the right. The State Engineer quickly recognized that due to the diversity and unique geographic
complexity of the irrigation systems, particularly on the Western Slope of Colorado, efforts to define
efficiency in a macro sense were avoided. Each system appears unique and must be studied in
context.

In 2007 our company recognized the need to look at our overall system operations and try and
understand the hydrologic and management elements of our two companies. The companies have
always functioned in a late summer water “deficit” condition as a result of inadequate storage in the
Overland Reservoir. Our intent was to look at methods of increasing efficiency, both management and
hydrologic, and explore the possibilities of increasing much needed supply sources for our Agricultural
irrigators. A Bureau of Reclamation grant was applied for in 2007 and received in 2008 for the
purposes of writing a Water Management Plan (WMP) for both companies. (See Appendix) Following a
yearlong effort, the reports were published in accordance with BOR Federal Guidelines. These reports
defined the essential details of the companies including management strategies, operations, hydrology,
and an assessment of future direction. As a standalone project, these reports are essential and unique
to companies of our small size and represent the single largest effort at understanding efficiency and
conservation in the history of our companies. There are currently 75 water companies in the North
Fork of the Gunnison drainage. | know of only 6 that have undertaken the efforts of writing a WMP.
This project undertaking by itself was a defining moment in an effort to understand the operational
efficiencies and promote strategies that would improve efficiency and ultimately conservation of the
water asset.

Federal Projects; Our survey* suggests that approximately 85% of all our shareholders have
participated in some sort of “on farm” efficiency project in the last twenty years. 75% of these projects
were Federally Funded projects of one sort or another primarily sponsored by the Department of
Agriculture through its Natural Resource Conservation Service (NRCS) entity. The projects are
professionally engineered and built to strict Federal guidelines. The projects have involved all manner
of upgrades to include new diversions structures, underground supply piping, improved flood irrigation
(gated pipe), sprinkler (pivot, side-roll, big gun, and drip). We have also noticed a number of projects
that have moved from earlier “improved flood” irrigation strategies to sprinkler styles (center pivot,
micro-pivot-big-guns) as the more modern styles of irrigation are adapted This data was compiled
from a combination of shareholder surveys, public data from the NRCS* (see note below), and public
information from the Conservation Innovation Grant (CIG) study performed by the Colorado River
District. A number of our irrigators have done efficiency upgrades with private funding outside the
government structure.

*Please note that the Federal government will not release specific data related to “on farm” projects for”
privacy reasons”. This has made access to specific data difficult. By using generic “public” federal data, and
internal company surveys, we have been able to construct a map of projects completed in our service area.
Please see the Appendix for the Improvement Maps. As a Federal agency you may be able to request this
data if important. Strangely, as a public citizen we cannot.
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The Federal government water agencies have had an enormous interest and impact in promoting
conservation and efficiency projects in the Gunnison drainage for more than 75 years. . The
combination of high Salt and Selenium loading derived from the headwaters areas has created
enormous problems for lower basin agricultural users. The Federal agencies (USBOR - NRCS,) as
well as the Colorado State agencies, (Colorado Department of Natural Resources, Colorado River
District, Colorado Department of Fish Wildlife) have all focused enormous time and money resources
on improving the efficiency and conservation of water collection, transmission, stream health, in the
upper basins. There are now widespread Federal and State planning efforts and regulations in force
for managing water quality and environmental health of the Gunnison River drainage.

The following technical report is imperative reading in order to understand the combined agency focus
on this matter and the importance of Federal activities to our companies. The report was a cooperative
effort of the NRCS, Colorado River District and the Delta Conservation Service. A copy of the report is
provided in the appendix. Please contact Dave Kanzer for more information.

Employing Innovative Data and Technology for Water Conservation Targeting and Planning in

the Salinity and Selenium Affected Areas of the Lower Gunnison River Basin
A Conservation Innovation Grant (CIG) Project
Project # CIG AG-8505-5-59

March 31, 2010

David A. Kanzer, P.E.
Colorado River District
210 Centennial Street, Suite 200
Glenwood Springs, Colorado 81601
www.ColoradoRiverDistrict.org
(970) 945-8522 ext 224 (ofc)
(970) 379-7891 (cell)

:‘%&é‘ Colorado River District
e Poecing Wesem oloado e i 193

Other contacts and sources of information referenced are:

e Natural Resource Conservation District (Salt loading projects)

Bryan Sorensen

District Conservationist

NRCS (Department of Agriculture)
690 Industrial Blvd

Delta, CO 81416

(970)874-5735
Brian.Sorenson@co.usda.gov

e Bureau of Reclamation (Selenium Task Force)

Sonja Chavez de Baca, Coordinator

Gunnison Basin & Grand Valley Selenium Task Forces
114 Sandpiper Trail

Gunnison, CO 81230

Phone/Fax: 970-641-8927
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Reservoir Enhancements: (Summary)

The ODRC has been active over its 100 year history with projects to enhance, rehabilitate or restore
reservoir capacity for our agricultural shareholders. Since 1917 there have been 5 reservoir projects
(1917, 1928, 1951.1987, 1991) aimed at improving or restoring storage capacity for late season water.
The largest expansion was in 1987 (BOR sponsored) and a lesser modification in 1991 allow the
ODRC to currently operate a fully permitted state of the art reservoir structure with capacity of 6163 AF.
Our efficiency studies with the WMP and other analysis has confirmed a late season deficient of water
supply for our irrigators. The company has an additional absolute storage decree for additional 1008
AF water and is proposing a minor expansion project to store that water in the current structure.

Conclusion (Summary)

The near 100 year history of the ODRC companies confirms that they have been thoughtful and
effective managers of agricultural water assets. The concepts of efficiency and conservation are
embedded in the culture of these small agricultural driven ditch companies. The current effort to
increase our late water storage capacity is based on a proven need and a historical management
precedent that the asset will be used in an efficient and conservative manner.

SECTION TWO

In this section we will examine specific details about each company that are of interest and address
the recommendations made in the WMP’s of the two companies.

OVERLAND DITCH AND RESERVOIR COMPANY:

Upper Ditch:
(a) Operations: To the casual observer, the operation of the 28 mile upper ditch

appears to be inefficient. The structure flows 70cfs in a meandering course in an “open” ditch from its
origin at the 10,000 foot level of East Grand Mesa, to its final delivery point at the “Moore Box” on
Redlands Mesa at about 6100 ft. elevation. As a condition of the Colorado water right enjoyed, the
ODRC is allowed to intercept and capture all inflow water from any streams along the path of the ditch
and transmit it to its final destination. This constitutes the “early” runoff portion of the water right and in
essence, allows the structure function as a “living” reservoir during the spring runoff season. The full
length of the ditch is used as a water capture device until such time as the State Water Commissioner
(Steve Tuck) determines that more senior water users are entitled to those inflows and we can no
longer capture them. That event usually happens around the third or fourth week of June. (Please see
appendix for the document named “call structure” and contact Bob Huerford, division engineer)
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Bob Huerford, Division Engineer

DIVISION OF WATER RESOURCES

WATER DIVISION FOUR

Office of the State Engineer Department of Natural Resources
1871 East Main St.

P.O. Box 456

Montrose, Colorado 81402

Phone (970) 249-6622 Fax (970)249-8895

Many observers view the ditch structure as a pure transmission device and wonder why it is not
piped or lined in some fashion to prevent leakage. The company is wholly dependent on the
captured inflows along the complete course of the ditch during the early season to fund the early
agricultural crop requirements. Any efforts at piping significant sections would be counter-
productive to the capture mission. Once the stream inflows are depleted or “called” away, the
company then relies on stored water released from the Overland Reservoir to supply the needs
for the rest of the water season. During this time, the upper ditch functions as a conduit structure
and is subject to the transmission losses inherent in an open ditch system. It is important to
understand the “dual” nature of the upper ditch structure.

(b)Transmission Losses: The Company has measured losses on several occasions
over the years, and the most accurate measuring data from July and August suggests an average
transmission loss (evaporation, seep.etc) of around 17% over the course of the ditch. That
includes calculations for certain “turn outs” for water users on the upper ditch. Most authorities
consider this an exceptionally efficient number.

The company has been operating this ditch, essentially unchanged in is course or geometry since
1917. Throughout the course of the ditch there are significant areas of spring and water seepage
both above and below the course of the ditch. Historically the company has had areas of
instability causing ditch bank slough and maintenance issues over the years. Various engineering
reports have ascribed the problem to saturated subsoil from ground-water activity (not related
necessarily to ditch seep) coupled with unstable soils (Please see appendix for the “Applegate
Engineering Report”). The Grand Mesa is an enormous water producer and contributes mightily
to the ground water recharge. Spring activity on both the upper and lower ditch banks is common
throughout the season and has created maintenance problems over the years..(ditch slough and
instability

The company has engaged consultants over the years to look at stabilizing measures. In 1996
an effort to “line” about 300 feet of unstable ditch was attempted. A commercial rubber based
lining material (Firestone) was installed in the spring with professional help. By midsummer the
lining had failed and was removed. The failure analysis suggested a combination of speed of the
water, perhaps an inadequate thickness of product, and perhaps lack of a Geotextile fabric
backer may have played some role. Consultants were loath to recommend a lining strategy.
Looking for other solutions the company had a professional engineering analysis done (see
Applegate report). Their professional recommendation was to use a drain strategy at the toe of
the ditch. In other words, treat the ditch structure like a reservoir structure instead of a conduit.
The Fire Mountain Canal (Paonia Reservoir Project) recently successfully abated a serious ditch
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slide with a similar strategy. The knee jerk reflex is to state that a lining or piping strategy is
always the most “efficient”. Our experience suggests that for our soils and climate style, allowing
the water to seep and then draining it away seems a better strategy. There is also evidence that
the natural seep coupled with spring activity has contributed to an ecosystem that has developed
both above and below the ditch over the last 100 years that would be disturbed by these activities
over large reaches of the ditch.

(c)PAM: The Company routinely uses PAM ( liquid polymer application to a wet ditch that
promotes sealing of ditch structures) on a yearly basis to treat particular segments of the ditch
that are prone to leakage. There are specific conditions for application, but when done correctly
our managers have noticed reduce seep and leakage from the ditch. We do this on a yearly basis
as part of our spring maintenance program on select portions of the ditch. It's particularly helpful
in areas of clay subsoil than is prone to seepage.

(d)Geography: This ditch system is remote and access is very difficult. There are
currently 4 access points on the upper ditch, accessible only by ATV or 4-wheel drive equipment.
It is impossible to access the ditch with large vehicles such as concrete trucks, or supply trucks
for large project maintenance. All supplies and equipment are hauled in by ATV or tracked
vehicle (in the case of a track hoe). The roads are frequently impassable. Large scale
construction efforts of any size (concrete lining-HDPE piping) are near impossible because of
access. A significant portion of the upper ditch resides on the National Forrest. There are
significant environmental and access issues on the Forrest with the movement towards road less
areas and limited public access.

(e)Measurement: The company employs several Parshall measuring devices and one
real time flow station, satellite linked, at the Leroux creek diversion. (There are marked on the
map) Water measuring accuracy is under the dominion and control of the District IV Water
Engineer. Our flow measuring devices (including the satellite remote) are flow calibrated each
year to within 0.75% accuracy by the Water Commissioner for our region. Due to the nature of the
high alpine conditions, severe weather events in the summer and the presence of large amounts
of debris in the stream flow, Parshall measuring devices are the only structures that will perform
accurately in the high alpine environment. Our experience is that they perform well and are
accurate indicators of water flow. As part of the management plan, the company has located two
potential sites for added remote sensing flow telemetry that will be studied this summer. The high
alpine environment creates many problems for remote sensing devices, including satellite access
points, vandalism, severe winter conditions requiring removal of equipment, etc. New equipment
has been evaluated and being considered.

(HCall Management and Undershot Management: The Company is responsible for
making sure any “inflow” water to the ditch is distributed to it’s rightful owners once the spring
runoff season is over and our various decrees, old as they are, fall “out of priority”. Those
conditions are determined by the water commissioner usually in the third or fourth week of June in
a normal season. Historically the company had a number of “culvert undershots” located at the
site of each of those stream inflows that would be opened up and the water diverted away from
the Overland Ditch and into the respective natural drainage. In addition to being maintenance
pron, the strategy resulted in failure to deliver these small amounts of water to their “prior
appropriation” rightful owners. In 2007, in an effort to enhance efficiency and conservation, the
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ODRC and the Water Commissioner entered into an agreement to use a different strategy to
manage this water. This is outlined in the following report. These matters are necessarily
complex. Federal water regulators need to understand that companies such as ours are heavily
regulated. The end result being increased efficiency and conservation for all the rightful owners
of Colorado diversion rights.

STATE OF COLORADO
DIVISION OF WATER Bill
RESOURCES Ritter,
WATER DIVISION FOUR Gover
Office of the State Engineer nor
Department of Natural Resources Harris D.
Sherman
_ Executive
1871 East Main St. P.O. Box 456 Director
Montrose, Colorado 81402 Dick
Phone (970) 249-6622 Fax \S/\t/q[Ife
(970)249-8895 Ergineer
Bob
Hurford Acting

Division Engineer

Overland Ditch and Reservoir Co.
Philip Ceriani, President
Bob Church, ditch manager

Overland Ditch and Reservoir
Administration

Overland Reservoir:

This is an information letter in regards to the administration of the Overland decrees as of the year 2010. The Overland
Reservoir fills in priority from the most senior 1920 to the more junior 1954. The 1920 conditional decree for 970.73 af was
made absolute the past year with the understanding that 970.73 af of the most junior water, 1954 could be abandoned if the
reservoir is not enlarged to accommodate this extra water. That would not happen until the next abandonment which is 2020.
Most years this reservoir fills on a free river system. There was no call on the North Fork River this year during the spring fill
season, requiring the Reservoir to make a call for the fill decrees.
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Overland Ditch:

The ditch starts the year by calling and using the stock decree from Leroux Creek. Ice in winter months can be a problem to
keep the ditch running. The Overland Ditch stock decree is No 5 in line on Leroux Creek in the winter season for 3.00 cfs. Stock
decrees are recognized from Nov. 1 to April 1.

The first irrigation decree is water called from Leroux Creek 1908 for 24.72 cfs. When this irrigation right is used there is
some flow from Roatcap Creek to add in the ditch, this Roatcap water is a 2009 decree for 50.00 cfs. The main decree for the
ditch is the 1914 for 75.00 cfs from 13 points of diversion; from upper Cow Creek to and including Leroux Creek, but does not
include the Roatcap drainage.

As the flow in Leroux Creek and Roatcap Creek diminishes the upper ditch is supplied by Terror Creek and Hubbard Creek
then up to Cow Creek. Overland enjoys the use of any and all water from these sources under the 1914 priority. When the

streams supplying water into the Overland system drop in total flow, there are downstream senior decrees that will call for
curtailment of Overland's decree.

Terror Creek:

The downstream senior decrees on the Terror Creek drainage will be; Pitkin Mesa P.L. 1889, Holybee Ditch 1889,
Fawcett Ditch 1889, the Terror Creek Ditch 1901. When these diversions run short they call for Terror Creek water to
be pulled past the Overland Ditch, the first quantity available is about 2.00 cfs to 2.50 cfs.

The accumulative flow into the Terror Creek drainage is visually estimated by the Water Commissioner and the required amount
available to the downstream call is turned through one headgate and measured at the West Terror diversion box. This turn is
made twice a week on Monday and Thursday. The undershots are not used. There is a new weir plate with staff gages in this
box and a new discharge table has been built to correspond to the width of the box.

In the early spring snowmelt the Terror Creek drainage will bring up to 60.00 cfs into the Overland Ditch, then drops to less
than 1.00 cfs in the later part of the season. This call would include any water from West Terror to East Terror.

Hubbard Creek:

The Terror Creek Ditch is decreed 1901 for 6.00 cfs from all Terror Creek sources. A part of that 6.00 cfs is supplied by the
Terror Ditch Ext. 1901 on West Hubbard Creek. This Terror Creek Ditch Ext. call will include any water from Little Alder to
West Hubbard Creek. The Terror Creek Ditch Ext. is 1901 for 5.00 cfs which includes; 3.00 cfs coming from West Hubbard
Creek and 1.00 cfs from Little Alder and 1.00 cfs from Big Alder. The accumulative flow into the Hubbard Creek drainage is
visually estimated by the Water Commissioner and the required amount available to the downstream call is turned through one
headgate and measured at the West Hubbard diversion box. This turn is made twice a week on Monday and Thursday. The
Hubbard Creek undershots are not used. There is a new weir plate with staff gages in this box and a new discharge table has
been built to correspond to the width of the box.

Deertrail Ditch with 1901 for 2.30 cfs can and does call all of the West Hubbard, Middle Hubbard and Main Hubbard sources.
This is senior to the Terror Ditch Ext., but does not affect the Terror Creek Ditch or any flow on Terror Creek. All Hubbard
Creek water called to serve the Deertrail Ditch is turned and measured at the West Hubbard box.

Cow Creek:

Cow Creek is tributary to West Muddy Creek. The Overland Reservoir is built on the Cow Creek drainage and uses the flow in
Cow Creek in the 1914 decree until there is a senior call on the North Fork River. That call is usually the 1904 priority in the
Fire Mountain Canal. When that call occurs the flow goes through the reservoir into the ditch and is turned and measured out
into Cow Creek just before the first Parshall flume on the ditch.
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Below the reservoir, Cow Creek is running less than 1.00 cfs through the summer until the downstream call pulls water through
the reservoir into Cow Creek. The extra water in Cow Creek after this call allows three downstream ditches: Larson, Larson
Noz2., and Twin Spruce to pull exchange water from the Ragged Mountain Water Users. This is Paonia Reservoir project water
and is utilized by exchange to any of the members in the exchange pool as long as there is water available at the respective
headgates, up to an accumulative total of 2000 af. There is water court approval by decree for this exchange, identifying each
ditch and the amounts allowed to be diverted. These three ditches can divert by exchange until the total in the pool is reached,
then they will be shut off. After the North Fork call is off, these ditches could be diverting under their original decrees before
the Overland Reservoir can do any refilling. The reservoir is entitled to a one fill per season on the total reservoir capacity.
November 1 starts a new irrigation year and after that date Overland can exercise it's decrees to begin filling for the new year.

Please call if you have any questions,

Steve Tuck

State Water Commissioner
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Overland Ditch and Vegerboir Company

(q)Micro —Hydro Electric: During the fall of 2007 the company was made aware of
several micro-hydro project studies being offered through the Governor’s Office of Renewable
Energy. After suitable professional consultation it was determined that the ODRC had an ideal
site for power generation on its main supply ditch on the lower segment. A preliminary study
was accomplished and a subsequent grant application was submitted to the Department of
Agricultural Rural grant program for a formal feasibility study. (See appendix for a copy of the
grant application) The preliminary grant request was not approved as sources of funding had
changed and were no longer available. There is renewed interest on the part of the Governor’s
Energy Office to promote these projects by streamlining the FERC (Federal Regulatory Permit)
process. We remain eager to look at that project again, as the basic water permits are
authorized, the site has been scoped, and we are waiting for the Federal government to act on
the permitting process for small entities. The company is eagerly awaiting further developments
in the Micro-Hydro studies being developed by Applegate Engineering and the Renewable
Energy Office.

(hYWMP Reccomendations: Please note the WMP recommendations for the ODRC
made in 2008 included the following suggestions for improvements to our system. You
requested that | comment on the follow up to the recommendations. The highlighted items have
been completed or are under consideration:

Repair Undershots

PAM usage

Weed control program
Piping Projects (2.0 mile)
Remote sensing
Micro-Hydro

Water Education

NogasrwbdE

The company has looked at the piping project at the 2.0 mile. This is not for efficiency but ditch
protection from unstable soils conditions. This area had remained stable and we are looking at
the drainage operations noted in the Applegate report to suggest future actions. Access to this
ditch may be only by helicopter and nearly impossible from an engineering standpoint.

The company directs most of our irrigators to the Delta Conservation Service for on farm
efficiency evaluations. The district has a full time soils analyst than provides free consultations.
This entity works closely with our irrigators to promote healthy farm practices. In the past 5
years the DCS has had two day seminars promoting soils and water usage for our particular
conditions. Many of our irrigators attend these seminars on a yearly basis. (Most recently the
12 hour course was attended by 70 irrigators).

The weed control program is part of our ongoing management strategy. Weed control on the

lower ditch is accomplished with hand spraying or helicopter application. The upper ditch has
several miles of manual removal (track hoe) performed on a regular basis.

Reservoir Operations *

The Overland reservoir is located on the East End of Grand Mesa (39.084N 107.646W) and
currently impounds 6163 acre-feet of absolute decreed water in a modern reservoir that
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Overland Ditch and Vegerboir Company

underwent a major rehabilitation in 1987. The Company has been storing water in this basin
since 1917 in a variety of structures. In 1951 the reservoir underwent a partial rehabilitation that
gradually began to fail in the 1970 time frame. Progressive restrictions were place on the
structure until such time as the board began active exploration of funding for a complete
rehabilitation of the damn. The Bureau of Reclamation was engaged as a primary Federal
partner in the early 1980’s. The structure was permitted and construction completed in 1987.
This included a complete revision of the outlet works, major rehabilitation of the earthen
structure, and rebuilding of high quality roads (USFS) to access the structure. In 1989 the
Reservoir was purchased from the BOR by the ODRC via a low interest CWCB loan which
shareholders are currently paying off. In 1991, a spillway revision allowed further storage to
bring the final storage capacity up to 6163 AF..where it is today. The structure is fully certified
and subject to ongoing pizeometer readings for monitoring seepage and is done on a yearly
basis.

The company has had a historic water right to store another 1008 AF of water in the current
structure. 7 years ago the company began the initial permitting process via the USFS to secure
that absolute right as the shareholder irrigators have consistently had a deficit of stored water in
the late season. The current efforts to expand this reservoir are based on the need, the
availability of a mature structure that can be modified at minimal expense to store the water, and
the secure “absolute” water decree issued to the company by the Water Court of the State of
Colorado.

The multiplicity of activities of the company over the years regarding the reservoir had always
focused on maintaining structural integrity and efficient management of the reservoir structure.
This proposed expansion will continue that effort.

*For a more thorough explanation of the Reservoir history, consult the recently submitted
purpose and need statement compiled by Bruce Marvin, company engineer.

Conclusion: | have been involved with this company for more than 10 years. It's my opinion
that the upper ditch and reservoir combination are operating at near optimal efficiency given the
nature of the structures and the conditions of its dual purpose use. The operation has been
honed with nearly a 100 years of experience and utilizes systems that are simple, but work well
in the harsh environment. As we get closer to a summer inspection of the facilities, | think you
will agree.

Redlands Mesa Water Users Association:

(a) Overview: The general organization of the RMWU has been described previously.
(See the Water Management Plan for Redlands Mesa in the Appendix). The entity serves to
distribute water to 91 shareholders via 63 “splitter box” diversion structures located on Redlands
Mesa to individual irrigators (See Maps of distribution system). The company is organized with a
formal mutual ditch company structure, a board of directors, ditch riders and a financial
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management team. The complexities of delivering water are more difficult than the ODRC due
to the number of “lateral” supply structures. (See map)

(b) Water supply: 67% of the supply water to RM is derived from water assets
attributed to the Overland Ditch and Reservoir Company as a combination of early and later
stored reservoir water. The RMWUA has additional early water assets derived from Leroux
Creek and a small amount of “late” water assets derived from shareholders on RM that enjoyed
very “old” water rights from the Leroux Creek drainage or acquired in the Paonia Reservoir
exchange program done in the 1960’s. This creates interesting distribution complexities as at
any given time there may be three different sources of water in a supply line that all have to be
accounted for by RMWUA management. In addition, some of this water is delivered via
different ditch structures (Stull Ditch..aka “project” ditch). This is done with an elegant
spreadsheet program developed some years ago that computes these variances and properly
distributes the water to its rightful owner.

(c)Distribution System: Water is distributed in the ODRC and the RMWUA system by
a “splitter board” process. Ownership in these entities entitles the irrigator his rightful
percentage ownership of water that is present in the distribution at any given time. This
translates to a number of “inches” of opening at the diversion box in question. These systems
are designed to automatically give the irrigator his rightful share of water, regardless of the
amount of water present in the box. For this reason, calculations of actual Acre-Feet of water
distributed to each irrigator are impossible to calculate. It is the nature of open ditch, non
pressurized systems to fluctuate..sometimes wildly..depending on the weather conditions on the
upper ditch. The system is extremely efficient and allows accurate and proper distribution of
water. The distribution boxes are “set” twice by ditch riders, depending on the individual
irrigators call for water.

Looking at the USGS maps, the topography of Redlands Mesa is unique. Natural drainages

( Cedar Gulch, LawHead, Clark Draw, Main draw) are used as conduits for supply water to the
various users situated on each lateral. The splitter board design creates a minimally invasive,
non-obstructive means of separating out water without destroying the natural drainage. Many
irrigators will then drop their split water in to concrete structure and go underground with supply
piping to feed improved flood structures, center pivots, or other modern application devices.
The company has repeatedly looked at other strategies over the years, but continues to believe
that splitting water out of the natural drainages remains the best solution for maximal efficiency.
The focus has been on improving “on farm” strategies to achieve better methods.

On Farm Efficiency:

(1) Data acquisition: Using a combination of data from company surveys, public data
gathered from the NRCS, conversations with irrigators, it appears that in the last 20 years, more
that 85 % of all irrigators in the RMWUA system have engaged in projects to increase efficiency.
The NRCS projects have funded fully 75% of the projects and have included new diversion
structures, underground piping, improved flood irrigation (gated pipe), sprinkler applications
(center pivot, micro pivot), big gun strategies, side-rolls, and drip systems for the orchard crops
and sustainable row crop irrigators. The NRCS projects are fully engineered and built to
rigorous government specifications regarding materials and engineering. These projects are
usually funded at 70% government 30% irrigator cost share and are done with single farm
owners. Because of the complexities of the grant programs, government assistance to mutual
ditch companies with multiple members such as the RMWUA, or the ODRC has not been
available. Recently there has been efforts by the BOR (primary source of grant funding for Salt
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and Selenium loading projects) to rectify this discrepancy. Due to extraordinary cost of these
programs, the majority of projects are done on farm.

(2)Piping laterals: The situation with the RMWUA regarding piping strategies is
somewhat analogous the findings on the upper ditch referenced in section on of this report. The
use of natural drainages on Redlands Mesa and the minimalist use of splitter boxes has
resulted in a strategy that is optimally efficient for the water users. The WMP has identified a
few small areas that might be of interest from a structural standpoing of protecting county roads
or private property. The wholesale piping of these natural drainages, is not efficient, in the view
of many that have studied the problem

(3) Unaccounted efficiencies: In any data set there are always the things you see, and
the things that you don’t see. All the irrigators on RM cooperate with one another to optimize
the beneficial consumptive use of water. On any given day numerous “trades” are made to
optimize use. Perhaps two irrigators on a lateral that have small allocations will bundle their
water on different days..each taking full supplies. Other strategies include cutting hay on
different schedules to move water around such that those that need it use it, and those that
don’t need it ..don’t use it. These combinations are prevalent in our system and do not show up
in data sets as efficiencies yet they represent significant end user efforts at conservation and
efficiency.

Despite these strategies, the company remains short of water in the late August
timeframe as the CU of crops outstrips the ability of the Company to supply water.

(4) Follow up on RMWUA Water Management Plan Recommendations of 2008:

a) Remote Sensing on the Project Ditch: The company has worked with
the ODRC and the State Engineer in investigating the type and style of
remote sensing devices suitable for out ditch system. More complex
sensing devices such a “bubblers” have proven to be unreliable in many
situations. Data retrieval information technology management have
proven difficult for small companies without IT services. RMWUA is
supporting ODRC plan to install a remote sensing device on the Oak
Mesa Ditch in 2011 . Plans are to use a traditional wet well measuring
device coupled with a a new robust satellite system offered by the
American Millenium Corporation, INC (www.amc-wireless.com). ODRC is
awaiting approval from the BOR for a grant to help with installation.

b) Develop priority list of diversion structures that need repair: The
diversion structures have all been mapped, photographed and entered
into a companywide GIS inventory. This is the first definitive inventory of
assets in the history of the company. Several diversion structures have
been rebuilt in the last 5 years, and all the remaining structures have
been repaired to the specifications of the RMWUA ditch rider. An
ongoing maintenance program has been instituted to check the integrity
of these structures at the end of every water season.

¢) Install new measuring devices at Cedar Gulch and Lawhead Gulch:
These structures were examined in 2009 and 2010 and recalibrated. It
was determined that new structures were not necessary

Page 14


http://www.amc-wireless.com/

Overland Ditch and Vegerboir Company

d) Ditch rider training: The ODRC and the RMWUA are now sharing a
ditch rider and active cross training is in force. For the first time in its
history, the ODRC has recently hired a new upper ditch rider trainee. Itis
anticipated that it takes two years to train a management level ditch rider
in the complexities of the system. The company is actively engaged to
keep qualified management staff trained. Active staff is encouraged to
take the basic Water Law in a Nutshell offered by Aaron Clay once a year
at the Delta Vo-Tec School.

e) Water Education: We actively support the Delta Conservation Service to
promote training and soils information for our irrigators. The mission of
this State supported agency is to promote agricultural efficiency and
conservation efforts. Many of our irrigators have enjoyed on site
consultations from the agency experts and have attended seminars and
classes provided by DCS. The ODRC has actively supported and
contributed data to the small ditch mapping program that is building a
spatial data base of ditch companies and their water assets. P.Ceriani
has recently been guest speaker at a DCS sponsored even focused on
water issues. The management teams of the ODRC and the RMWUA
actively support and appreciate the efforts of the DCS to promote
conservation and efficiency in our water shed. The ODRC is also active in
the Ditch and Reservoir Company Alliance (P.Ceriani a board member)
which promotes educational seminars and advocacy for small mutual
ditch companies such as ours. ( www.Darca.orq)

f) Management upgrades: The RMWUA and the ODRC are actively
involved in cooperation with each other on the Reservoir Expansion
Project. The GIS data set is far advanced and aided greatly by the board
of the RMWUA (Reg Creidler, President). The companies are migrating
toward full integration with web based services. Both companies utilize
web sites, post timely information for shareholders, and report
maintenance events in a timely fashion. The Excel based distribution
program for the RMWUA has been upgraded for the 2010-2011 season.
Future efforts include engaging the Engineering Department at CSU to
streamline the process and integrate functionality with the GIS that is
under construction. The ODRC has agreed to share ditch rider costs on
the lower ditch with the main access ditch from Leroux Creek to the
Moore box.

Of the 9 items addressed in the 2008 report, 7 have had action plans implemented. The
remaining 2 (piping 100 feet of the “Main” lateral and writing a manual for the distribution
program are under study)

Overall Conclusion:

This report has outlined the efficiency and conservation efforts of the Overland Ditch and
Reservoir Company and the Redlands Mesa Water Users Association. These efforts have been
significant and ongoing throughout the 100 year history of the companies. These storage and
distribution systems are unique to the high alpine environment and the remote nature of the
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conveyance systems and need to be thoroughly understand in the context in which they live.
Unlike metropolitan systems, or widely developed canal systems on the Front Range of
Colorado, these systems are wildly dynamic and have required unique management strategies
to survive these years. They are inherently efficient once you understand them.

Please reference the appendix for further documentation.

Sincerely yours,

Philip Ceriani, President
pceriani@paonia.com
Overland Ditch and Reservoir Company

Assistance with report from:

Gerry Adams, board member ODRC
Reg Creidler, President, RMWUA
Deb Christner, Secretary, ODRC
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Appendix

1)
2)
3)
4)
5)
6)

7

Water Management Plan — Overland Ditch and Reservoir Company
Water Management Plan — Redlands Mesa Water Users Association
Conservation Innovation Grant — Colorado River District/NRCS
Applegate Engineering Analysis — Overland Ditch

Bureau of Reclamation Conservation Grant

Overland Ditch Micro-Hydro Grant

Map portfolio
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