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INTRODUCI10N 

To all Water Commissioners, past, present and futurel 

Of· all the types of employees in the Office of the State Engineer, it is 
probably the Water Commissioner who plays the most indispensable role in the 
scheme of water administration and distribution. The Water Commissioner is 

. required to be a diplomat, engineer, attorney, arbitrator, weather forecaster, 
hydrologist. geologist, geo.;hydrologist, peace officer, politician, and numerous other 
professionals all in the course of one day. He or she is expected to do this job at 
a salary far below what the job warrants and to drive his or her own vehicle in the 
processl 

In order to provide a starting point to find answers to some of the many 
questions that a Water Commissioner faces each day, this manual was developed 
for your use .. It is not intended to be the ultimate authority on any one issue, but 
I hope it will at least give you a place to start. 

• s A. Danielson 
~--~;:ta·te Engineer 
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Chapter I 

History of Water Development in Colorado 

"THE HISTORY OF COLORADO IS WRITTEN IN WATER". Outside the Governor's 
executive office in the State Capitol, an exhibition of murals portrays this dynamic and 
progressive history. The following chronology provides a brief overview of Colorado's water 
history prior to statehood. 

1000- 1300 

Anasazi Indians of the southwest were the first known people to utilize irrigation 
practices. Evidence indicates that they built small check dams and diverted water to flood 
irrigate bean and maize fields. Also, they developed a system of communal water rights. 

1830- 1850 

Early trappers and traders also constructed irrigation systems, diverting the waters of 
the Arkansas River in 1832, the Fountain River in 1841, and out of the Purgatoire River via 
the Hatcher Ditch in 1847 . 

1850- 1870 

Families and groups of settlers, whose origins trace back to the Republic of Mexico, 
established on April10, 1852, the Peoples Ditch on the Culebra River at San Luis. This ditch 
is still in use today. Settlers migrating from Europe and the eastern United States established 
the first irrigation water rights along the South Platte River and its tributaries. Many of these 
rights predate the Civil War. 

Prospectors introduced a new beneficial use of water. Placer and hydraulic mining 
techniques placed the limited water resources at a premium among the mining camps that 
rapidly sprang up in the high country. Practices and principles, first tested in the California 
gold fields, quickly developed into "Colorado's Water Law of the Mountains", and "First in 
Time, First in Right" became the standard by which water disputes were settled in the Miners 
Court. , 

In the San Juan River drainage, water rights on the Ute Indian reservation have an 
appropriation date of 1868. This is the result of a famous United States Supreme Court case 
''Winters v. United States (1908)". In this case, the court ruled that when the federal 
government establishes a reservation of land, there is an implied reservation for water to. 
serve that land • 

1 



• 

• 

• 

1870- 1969 

Cattle ranging gave way to cattle ranching and Colorado's agrarian way of life 
progressed from subsistence farming to an intensive agricultural industry producing a variety 
of cash crops. Irrigation of the semi-arid plains became of critical importance to Colorado's 
economy. Transportation of water needed to irrigate farmlands located on the interfluvs or 
divides, far from a natural water course, usually required the formation of ditch, and later, 
reservoir companies. These corporations, and the quasi-governmental organizations that were 
to follow in the next century, were mainly responsible for the construction and development 
of Colorado water. 

As the Colorado Territory approached statehood, farms, ranches, mines and new towns 
were established and quickly expanded along the piedmont and plains, all vying and 
contesting for water. The competition for this precious resource at times became violent. 
It can be fairly stated that more people have died fighting, particularly during the Water Wars 
of 1874, over water than in fights over gold and mining claims. 

In this arena of competition for a very limited resource the lawmakers of the territory 
looked at past pragmatic experiences in water development, rather than theory, to establish 
a stable system of water resource allocation and to promote orderly economic progress. A 
water rights doctrine based on prior appropriation, rather than a system based on riparian 
water rights, was better suited to a semi-arid region since it based the right to own and 
utilize a natural resource on usage rather than land ownership. The strong language found 
in Article XVI, titled "Mining & Irrigation", of the Colorado Constitution emphatically declares 
that the "water is the property of the people of the State of Colorado" and "the right to divert 
the unappropriated waters of any natural stream to beneficial uses shall never be denied". 
This has become known as the "Colorado Doctrine". This is a mandate form of water 
resource allocation, where those applying the resource to a beneficial use receive a protected 
and vested water right by court decree. Only Colorado maintains a true framework of prior 
appropriation. Though modified, prior appropriation based on constitutional law is the 
foundation of water law in Alaska,. Arizona, Idaho, Montana, Nevada, New Mexico, Utah and 
Wyoming. A hybrid system originally based on riparian rights but later converted to an 
appropriation system, commonly called the "California System", is used in California, Kansas, 
Mississippi, Nebraska, North Dakota, Oklahoma, Oregon, South Dakota, Texas and 
Washington. ~ 

Further, Article XVI states that "Priority of Appropriation (first in time, first in right) 
shall give the better right as between those using the water for the same purpose". Also, 
"water for domestic purposes shall have preference over those claiming for any other purpose, 
and those using water for agriculture shall have preference over those using the same for . 
manufacturing purposes". Preference does not empower the water user to have seniority or 
priority over other users. Simply, the preference provision gives the preferred user the power 
to condemn the water supply of a senior appropriator. In practice however, attempts at 
condemnation or the forced sale of a water right have been met with staunch opposition so 
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that it has become a common occurrence for municipalities to purchase the land and water 
at a very inflated price to obtain the water with condemnation as a trump card . 

Along with the right to divert water,. the Colorado Constitution, Article XVI, Section 
7, entitles the water user "the right-of-way across public, private and corporate lands for the 
construction of ditches, canals and flumes for the purpose of conveying water ... upon payment 
of just compensation." 

There are three essential elements of a valid appropriation of water: 

1) physical INTENT to apply water to beneficial use. 

2) An actual DIVERSION of water from a natural stream source, and 

3) the application of the water to a BENEFICIAL USE. 

One acquires a right to water by diverting it from its natural source and applying it to some 
beneficial use or by maintaining an instream beneficial use such as those minimum stream 
flow rights held by the Colorado Water Conservation Board. The right to appropriate water 
is a right to use, not a right to speculate merely for profit. Continued beneficial use of the 
water is required to maintain the right . 

Perfection of a water right in Colorado requires that a court decree be obtained. 
Adjudication confirms a pre-existing beneficial use or the intent to use. The general 
procedure by which water rights are adjudicated is explained in Chapter Ten. 

Waters available for direct diversion were not sufficient to meet the needs of continued 
economic development. Water users then turned to the construction of reservoirs and the 
development of transmountain diversions to provide supplemental water. Reservoirs are given 

. a right to fill based on their priority. Originally it was interpreted that they could only fill 
· when waters were not needed for other beneficial purposes. That principle has been 

overturned by the Colorado State Supreme Court and reservoirs are allowed to fill in 
accordance with their priorities. 

The right to store water, along with the decision rendered by the Colorado Supreme 
Court in the case of Coffin v. Left Hand Ditch Company, Colo. 443 (1882), was monumental 
in Colorado's water history. The case involved the diversion of water out of its basin of 
origin, South St. Vrain Creek, into Left Hand Creek. It was this precedent by which larger 
transbasin diversion and storage projects such as the Colorado - Big Thompson and the Frying 
Pan - Arkansas were made viable. 

In 1881, the Colorado legislature established the Office of the State Irrigation Engineer, 
also referred to· today as the Colorado Division of Water Resources. The agency's primary 
responsibility is the administration of the appropriation doctrine by maintaining a list of water 
rights on each stream in order of priority; again, "first in time, first in right". Water is then 
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distributed according to the priority. Further, the State Engineer administers interstate 
compacts and is empowered to promulgate rules and regulations for the use of water from 
a particular source. He depends upon the Deputy State Engineer, Assistant State Engineers, 
Division Engineers, and water commissioners to carry out the duties of the agency. 

Administratively, the waters of the state are divided into seven divisions which 
correspond with the state's seven major watersheds, each headed by a Division Engineer. In 
his employ are Assistant Division Engineers, hydrographers, administrative and clerical 
personnel, and water commissioners. 

Within a short time after gaining statehood in 1879, the legislature authorized the 
position of Superintendent of Irrigation (water commissioner). Appointed by the governor 
upon the recommendation of the Board of County Commissioners, the local Superintendent 
of Irrigation was paid proportionately by the county or counties in which the water district 
was located. Usually aligned to party politics, a change in the political composition could 
result in a change of superintendents. 

During the depression of the 1930s, many water officials had difficulty getting paid as 
banks were skeptical of accepting county vouchers. In the mid-1940s, water officials came 
under State Civil Service as Agricultural Workers. They were paid similar to contract laborers 
with no taxes or social security deductions. Twenty years later, water commissioners became 
"true salaried employees" as they are today . 

From their inception until 1969, water officials were deputized by the county sheriff 
and had statutory police powers, including the power to arrest. In the unpublished history, 
there have been instances when water commissioners in the administration of the water right 
priorities of their districts, were placed in uncompromising and life-threatening situations. 
Today, water commissioners are no longer an island of authority concerning water matters. 
Working in unison with the division engineer, water laws are enforced through orders from 
the State or Division Engineer with the police powers of the county sheriff or court order 
being the means of last resort. 

As a result of this history and the complex and diversified role of the water 
commissioner, many water users are unaware of who the local water commissioner's 
employer is. Therefore, as part of the public relations aspect of being a water commissioner, 
it is important that the public be informed that the administrative duties and responsibilities 
are under the auspices of the State Engineer's Office, Division of Water Resources, 
Department of Natural Resources, State of Colorado. 

Over a hundred years after water was first appropriated, ground water laws were 
codified. Ground water was not managed or allocated by the state simply because so little 
was known about it, particularly its interrelationship and interdependence with surface 
sources. Prior to 1957, no permit was required to construct a well. Wells which diverted 
non-tributary water were not subject to the jurisdiction of the district courts nor to 
administration by the State Engineer. Tributary well owners were governed by prior 
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appropriation among themselves, in accordance with Supreme Court cases, but were not 
required to adjudicate their water right and obtain a decree. At that time surface and ground 
water were not administered as an integrated unit. 

As quantitative principles of ground water movement were understood, rules and 
regulations to protect prior appropriations soon followed. The Colorado Ground Water Law, 
enacted in 1957, required from the State Engineer a permit as a prerequisite to drilling a new 
well and obtaining a new ground water right. It also made provisions for the registration of 
existing wells. Further, the Act called for the establishment of a Ground Water Commission 
which was directed to designate districts where the rate of withdrawal from an aquifer 
exceeds the rate of recharge. The State Engineer was not to grant permits for new wells in 
such districts. Certain. relatively small wells such as those for livestock and domestic uses 
were exempted from the Colorado Ground Water Act. 

In 1965, the Colorado legislature enacted the Colorado Ground Water Management Act 
(see Section 37-90-101 through 37-90-141, CRS 1973 and 1988 supplement) which pertained 
primarily to designated ground water basins. The act supports protection of prior 
appropriation, subject to modification, to permit full economic development (maximum 
utilization) in a ground water basin. Prior appropriators are not entitled to maintenance of 
historic water levels and the commission is empowered to establish reasonable pumping 
levels. This act provides for the formation of management districts which are empowered to 
regulate the spacing of wells and set limits of production to minimize the lowering of water 
tables. The districts also prohibit the exporting of its ground water beyond its boundaries. 

Also in 1965, the legislature directed the State Engineer to "administer the laws of the 
state relative to the distribution of the surface waters of the state including the underground 
waters tributary thereto in accordance with the right of prior appropriation ... ". From this, 
through integrated administration of surface and ground water (also known as Conjunctive 
Use), junior right holders appropriating water (i.e., tributary wells) in such a manner as to 
injure the vested rights of a senior appropriator were subject to an injunction by the State 
Engineer through the attorney general. A presumption of lack of material injury extended 
to wells in existence prior to this act. 

The administration of the law, as well as its constitutionality, was challenged three 
years later in the Colorado Supreme Court. In Fellhauer v. People, 167 Colo. 320,447 P. 2d 
986 (1968), the court ruled that the regulation of tributary wells in 'Order to protect senior 
surface rights is constitutional. In addition, the court directed the State Engineer to 
promulgate reasonable rules, regulations and standards that would maximize the beneficial 
use of ground water while preventing material injury to senior water users. Here the court 
made a strong statement emphasizing the need to make maximum utilization of the waters 
of the state while protecting vested rights . 

5 



• 

• 

• 

1969 - Present 

Since the Water Right Determination and Administration Act of 1969, surface and 
ground water rights are administered together, as an integrated unit. Ground water rights 
must be adjudicated in order to protect their priority. At the time of enactment, existing 
wells were given until July 1, 1972 to apply for a water right. The act also allowed for 
"Plans of Augmentation" which allow a well to divert while mitigating material injury to a 
senior by adding water to the system. 

Pursuant to the act, the State Engineer promulgated rules and regulations for the use 
of surface water and tributary wells in the South Platte, Arkansas and Rio Grande basins. 
In 1972, the Colorado legislature adopted House Bill 1042 and Senate Bill 35 (see Section 
37-90-602, CRS 1973 and 1988 supplement). This companion legislation pertains to wells 
for exempt uses and requests that the State Engineer make comments concerning water 
availability to assist counties and planning commissions concerning subdivisions of lands into 
parcels smaller than 35 acres. 

During the 1980s the Office of the State Engineer and the legislature have addressed 
non-tributary ground water and dam safety. Both topics are examined in detail in other 
chapters . 

In summation, it is from this historic, constitutional and legal perspective that water 
commissioners carry out their duties and responsibilities. The following story from the "Ouray 
County Plain Dealer" illustrates how important water users consider their district water 
commissioner and deputies. At the tum of the century the founding fathers of Ouray had just 
completed construction of a city hall and library. This building looks like Philadelphia's 
Independence Hall. Thomas Walsh of Camp Bird fame provided his name and the money for 
the second floor library, but the town was short of funds to complete the first floor offices. 
At a meeting of the city council it was voted that the first office to be completed should be 
that of the Water Commissioner. 

' 
' 
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CHAPTER II 

RESPONSIBILITIES OF THE STATE ENGINEER'S OFFICE 

The office of the State Engineer is in the Denver office of the Division of Water 
Resources. It is here that major policy decisions are made and set in motion. The director 
and designated appointing authority in charge of operations and functions of the division is 
the State Engineer. His job has been statutorily defined since the early days of statehood. 
It once included far more encompassing duties with the state system and required various 
activities such as field surveying and bridge design. As more workload developed from water 
related and legal aspects of the job, he became more specialized in that area, and peripheral 
duties were transferred to other agencies, although there is still an obscure state engineer 
responsibility to resolve disputes concerning county boundaries (CRS 1973 30-6'-11 0). Duties 
which are presently assigned to him are enumerated in the Colorado Revised Statutes (1973) 
and are in large part found under Article 80 of Title 37. These set forth many of the 
responsibilities of the water resources division and structure of the central division office. He 
also has general administrative authority as the head of a state agency. Court decrees further 
define or clarify his role in administering waters of the state. 

STAFFING PATTERN 

The organizational chart included in this manual shows the latest structure of the State 
Engineers office (Figure 2-1, following page). The several boxes at the head of the agency 
show statutorily defined offices which he holds in conjunction with being the director of the 
division as a whole. These include memberships on ground water boards as well as the 
Western States Water Council and the Water Conservation Board. He is also the Colorado 
representative for several interstate compacts. 

Water Commissioners answer directly to their lead comnuss10ner and respective 
division offices, headed by the Division Engineer, who is then accountable directly to the 
State Engineer (37 -80-114). Conversely, the State Engineer may direct the water 
commissioners generally, or specifically through their respective division offices to accomplish 
his statutory responsibilities as designees of the State Engineer, or as compact commissioner, 
or as secretary of the water well contractors, etc. Other duties are performed by the branches 
within the division's main office. Personnel working in these areas provide a specialized 
expertise upon which the State Engineer or Division Engineers may rely to make decisions, 
or support decisions previously made. Each field office interacts cooperatively with these 
branches in order to fulfill the mission of the organization . 

7 
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DAM SAFETY 

Dam Safety is one of the most important responsibilities of the office and works as a 
branch under the Assistant State Engineer for Engineering. These engineers perform duties 
as defined und~r Article 87 of Title 37 which include; reviewing and approving engineering 
plans for new dam construction and repairs of existing dams (37-87-105(1), and establishing 
safe storage levels on all dams within the state through safety inspections on existing 
structures (37-87-107). The majority of work is on jurisdictional dams leaving the smaller 
structures to the Division Engineer and individual commissioners. However, the field offices 
are called upon to enforce the safe storage level and control intakes or outlets to achieve the 
restriction ordered by the State Engineer. A dam safety field engineer or resident engineer 
is assigned to monitor· dam safety in each water commissioner's district. He or she will 
normally contact the water commissioner when inspecting dams in that area and report to 
the division office any findings made. 

Water commissioners may also be required at times to inspect various dams by their 
Division Engineer who will provide the Denver office with any information they need and 
notification of unsafe conditions found. In an emergency the water commissioners should 
contact the Denver dam safety officials directly if the Division Engineer or his Assistant cannot 
be reached. Water Commissioners will also be involved in inspections of stock tanks 
(37-49-103) and gravel pits in their .district. These must comply with state regulations and 
may require outlets or augmentation plans to prevent injury to other users on the stream 
systems where they are located. 

GROUND WATER 

The water commissioner may also be asked to make ground water inspections for the 
ground water branch. The detail of these inspections is covered under Chapters VI and VII; 
however, the purpose of the inspections is to obtain an eye witness account and unbiased 
opinion of the situation being observed. The division office and State Engineer's office will 
supply any well information which they have available for each commissioner when an 
inspection is needed in his/her district (35-80-105). 

WATER SUPPLY 

Other services performed by the State Engineer's office are; the State Engineer's Water 
Supply Branch (37-80-302(7)) studies climatological and hydrologic data to analyze stream 
flow characteristics and the Hydrographic Branch (37-80-102(lh)) measures and collects 
streamflow data. Hydrographers cover this aspect of the operations providing citizens and 
administrators with measuring expertise for both streamflow determination and ditch 
administration. The State Engineer is also empowered to review subdivision plans 
(30-28-136(h)) prior to platting by the county commissioners. The Engineering Branch will 
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comment on the water supply availability for new subdivisions. Water commissioners are not 
generally involved with this process however, but should be aware of its existence. The 
Satellite Monitoring Program is another function which the State Engineer's office handles 
from an administrative standpoint. Many water commissioners will find that they deal with 
either this equipment, or data generated from it in their daily activities. 

INTERSTATE COMPACTS 

The State Engineer is charged with the duty of enforcing regulations governing 
Colorado's commitments to the several interstate compacts (37-80-111.5 (c)) with 
downstream states. He is empowered to promulgate regulations and enforce them in order 
to comply with the individual obligations of each compact (37-80-104). Further information 
concerning each compact is available and will be supplied by the division offices. Briefly, the 
compacts and court decrees which are incorporated under Article 61, CRS are as follows: 

LA PLATA RNER COMPACT 
COLORADO RNER COMPACT 
SOUTH PLATTE RIVER COMPACT 
RIO GRANDE COMPACT 
REPUBLICAN RIVER COMPACT 
NEBRASKA vs WYOMING DECREE (NORTH PLATTE RIVER) 
ARKANSAS RIVER COMPACT 
UPPER COLORADO RIVER COMPACT 
WYOMING vs COLORADO (LARAMIE R) 
AMENDED COSTILLA COMPACT 
ANIMAS-LA PLATA COMPACT 

1922 
1922 
1923 
1938 
1942 
1945 
1948 
1948 
1957 
1963 (1944) 
1969 

Water commissioners should be aware of the provisions of the compact(s) in their 
districts. 

RECORD KEEPING 

Other responsibilities of the State Engineer are to collect records of the distribution and 
use of water in each division and between divisions (37-80-102(lh)). All decreed water 
diversions, including ditch, reservoir and well usage are collected for inclusion in the Annual 
Report compiled after the end of each irrigation year (November 1 through October 31). 
These totals are then kept on file as official records which are allowed as evidence if entered 
in water court actions (13-25-116). Therefore, water commissioners should exhibit a high 
level of competence and fairness in collecting any data or making any observations. The 
division office oversees the collection of diversion records. The Ground Water Section will 
collect well usage records generally, although decreed wells will also be in the division 
records. Final water court decrees are distributed to the State Engineer's offi~ as well as the 
division offices and kept there on permanent file. The general public has access through 
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the Information Services ~ranch to request and purchase copies of various reports and official 
records . 

With improvements in the Colorado Water Data Bank, several compilations and 
tabulations, including the Tabulation of Water Rights, have been produced by the Information 
Services Branch to assist water commissioners and division staff in their duties. These are 
helpful tools and in some cases are recognized documents of the status of water rights. 

ENFORCEMENT - WATER ADMINISTRATION 

The State Engineer is given powers to enforce statutes pertai~ng to water rights as well 
as rules and regulations which he has promulgated. In many cases, the enforcement 
procedures begin with tile water commissioner, upon whose judgment the Division Engineer 
and State Engineer relt and who is delegated the obligation of performing some of their 
duties (37-80-102(2)), keeping in mind those duties are performed under their direction and 
approval. In administering the stream, he acts as agent for these two in supervising and 
controlling a headgate or reservoir diverting the waters of the state under the priority system 
(37-84-116). The State Engineer backs up that authority with the support of the Attorney 
General (37-80-116). 

• GENERAL DUTIES 

• 

Other duties which the water commissioner may perform as a representative of the State 
Engineer are; supervising measuring device or headgate installations, monitoring reservoir 
construction work, dam safety and dam emergency inspections, well construction and pump 
installation inspection, and collection of snow data for water supply predictions. The ability 
of the State Engineer to enforce the water regulations and statutes is largely dependent upon 
the capabilities and observations of his personnel in the field. Water commissioners provide 
the eyes and ears for that work, and are a valuable asset to the effectiveness of that office. 

' 
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• CHAPTER III 

HYDROLOGY 

INTRODUCTION 

Hydrology is the study of the occurrence, distribution and movement of waters of the 
earth. The principal mechanism which operates to change the distribution and movement of 
waters is the hydrologic cycle. 

The hydrologic cycle is a continuous process, driven by solar energy and gravity, by 
which water is transported from oceans (or lakes) to the atmosphere, to the land and back 
to the local or regional base level Oake or ocean). 

Figure 1 depicts graphically the hydrologic cycle. If the reader could trace the migration 
of a single drop of water as it is transported and transferred with time, it might travel 
through all possible combinations of the hydrologic processes shown. It is important for 
those charged with the distribution and control of this renewable resource to understand 
that though the cycle is relatively simple, the variations of paths and processes for this one 
drop may, through time, become very complex. 

• Water rights in Colorado are the right to use, that is the right to intercept water in this 

• 

hydrologic cycle, put that water to beneficial use, and then release unused water back to the 
system. The amount of water in the cycle is depleted when someone intercepts water and 
consumes it by using the water for irrigation or other purposes. In Figure 3-1, the reader can 
see that within this hydrologic cycle at the far right stream gaging station. numerous 
activities "upstream" (opposite of surface and ground water movement direction) could occur 
which would cause the ground water and/ or surface water movement toward the stream to 
diminish or stop altogether. 

From studying the diagram, the reader can perceive that; 1) evapotranspiration (use of 
water by plants), 2) evaporation of overland flowing water, 3) evaporation from marshes 
and lakes, 4) depletion by pumping of alluvial wells and 5) sublimation of snow (evaporating 
of snow directly to the atmosphere without melting) can all occur before water reaches the 
stream or percolates into the ground. These processes result in diminished surface water 
and/ or diminished ground water flow to the stream. In fact, following a single drop of water 
would reveal that water is used and reused many times over before it is consumed or escapes 
to the atmosphere. Such a hydrologic system, therefore, is very sensitive to upstream changes 
which intercept or change the flow direction of water in the hydrologic cycle. 

The State Engineer, and ultimately the water commissioner, must administer waters of 
the state according to the Colorado Priority System while maximizing beneficial use for water 
users in Colorado. This chapter will look at basic hydrologic principles and concepts as they 
relate to the administrative duties of the water commissioners. 
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a.uRFACE HYDROLOGY 

• One cannot study surface hydrology without referring to the hydrologic cycle of Figure 

• 

• 

3-1 and observing that surface hydrology begins with precipitation falling, in its various 
forms, on some drainage basin. 

Drainage basins may be local (Shooks Run), regional (Fountain Creek), or river (South 
Platte): each of these having similarities and varying primarily in size. Precipitation falling 
on one of these basins, in whole or part, results in runoff. However, even before runoff, 
natural hydrologic occurrences such as infiltration, depression storage and evaporation are 
reducing the amount of water which actually becomes runoff. 

' 

There are several types of surface streams. Some may have a continuous flow on an 
annual basis (perennial streams), others may vary in flow and periodically fail to flow 
depending on the source of surface supply or fluctuation of the ground water table 
(intermittent streams); and some only flow for short periods of time each year, generally less 
than one month and are solely dependent upon precipitation for their source of supply 
(ephemeral streams). 

In describing the flows of a stream we often use the term hydrograph. This is nothing 
more than a graphical representation of the depth (or stage) of the flow as plotted against 
time in hours or days (Figure 3-2) . 
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Hydrographs are used to measure natural stream discharge, canal or ditch discharge, 
outflow discharge from dam spillways, floods, ground water, snowmelt, etc. Virtually any 
flowing water occurrence could have a corresponding hydrograph. Most hydrographs 
encountered by water conunissioners are depth vs. time (Figure 3-2) which, with the proper 
rating curV'e, can be transformed into a discharge hydrograph (rate of flow vs. time - Figures 
3-3a & 3-3b). 
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The typical hydrograph the water commissioner will observe on streams and rivers in 
his district is shown in Figure 3-3b. This hydrograph could represent a rainfall event 
upstream, a snowmelt event or even a reservoir release. Typically, a water commissioner 
must deal with mean daily flows when trying to set headgates. Figure 3-3b illustrates that 
similar mean daily flows can occur in a rising (date 2) stream as well as a falling (date 5) 
stream. Clearly, in the dynamic condition that streams usually flow, the water commissioner 
must be careful not to use instantaneous flows (Figure 3-3a), as they may be unrepresentative 
and deceivingly high (day 1) or low (day 3) for relatively short periods of time. 

Upon inspection of Figure 3-3b, it's readily seen that setting a headgate on day one 
could result in inadvertent diversions occurring on days two and three because of the 
increased head resulting from the passing peaks on the hydrograph. Water commissioners 
will experience diurnal (ie, daily) variations typical of winter, spring, and high country 
hydrology. These diurnal variations are typically caused by nighttime freezing and daytime 
thawing of ice and snow. The resultant hydrograph has a daily recurring flow pattern with 
a characteristic hydrograph shape. Figure 3-3b depicts the characteristic, recurring 
hydrograph resulting from diurnal variations. Accordingly, water administration of headgates 
on streams is dynamic and ever changing in many cases, requiring constant adjustment; but 
adjustment with judgment. Sometimes the diurnal fluctuations are so gentle that a very good 
estimate of mean daily flow might be made. 

TYPES OF GROUND WATER AND THEIR RELATIONSHIPS TO SURFACE WATER 

All water belongs to the hydrologic cycle. Some water such as non-tributary ground 
water has percolated into geologic aquifers which are hydraulically disconnected (for 
hundreds, thousands or millions of years) from the cycle. Other ground water may have 
flowed into geologic formations which directly influence or are influenced by nearby streams 
and lakes. These two types of waters are referred to as non-tributary and tributary, 
respectively. 

TRIBUTARY GROUND WATER: Administratively and physically tributary ground water is 
11stream11 water in that the tributary aquifer and stream respond to draft or recharge 
collectively as a single unit. If the aquifer is pumped, water moves from the well causing a 
stress condition ultimately relieved by the stream (see Figures 3-4a & 3-4b). Conversely, a 
rise in the stream will eventually be exhibited by a rise in the tributary well. 

' 
It is essential that the water commissioner has a good concept of the tributary ground 

water/surface water relationship. These two types of water are one hydraulic unit. Too 
often ground water is considered a separate source, which it is not, except for non-tributary 
ground water. Many studies have been done by leading ground water hydrologists 
quantifying the amount and timing of injury caused by pumping alluvial wells. The important 
point to be remembered by water commissioners is that tributary wells are hydraulically 
connected to streams. Pumping of these wells results in reduction of flow to the stream or 
increased flow from the stream, which in tum may result in injury to vested senior water 
rights including other wells (see Figure 3-4c). 
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AQUif'ER CONDITIONS BEFORE PUMPING 

FIGURE 3- 4a 
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NON-TRIBUTARY GROUND WATER: As mentioned earlier, even "non-tributary" ground 
water, if given enough geologic time (perhaps tens of thousands of years), will re-e]lter the 
hydrologic cycle and thus become tributary. Non-tributary ground water was described 
quantitatively in Senate Bill 5 in 1985. This bill amended Colorado Revised Statute 37-90-
103(10.5) to include the definition of non-tributary ground water. In that bill non-tributary 
ground water is defined as ground water whose withdrawal will not, after 100 years of 
continuous pumping, affect a nearby stream at a rate greater than 1/10 of one percent of the 
pumping rate. The non-tributary determination is one made by the State Engineer. This 
determination of "non-tributariness" is usually done by computer modeling of the ground 
water system. The related but somewhat cumbersome and confusing term of "not non
tributary'' ground water is sometimes used. Not non-tributary is a term used in the ground 
water statutes and refers to ground water occurring in a portion of an aquifer nearer the 
stream than the "1/10 of one percent line". That is, ground water which is located in an 
aquifer that lies between the point in the aquifer where water can be considered non-tributary . 
and that point in the aquifer which is tributary. This type of ground water is found in the 
Denver Basin area and special rules and regulations have been promulgated for the 
administration of these aquifers. 

The water commissioner, while maintaining records of ground water diversion is 
interested primarily in tributary ground water, and the necessary record keeping. However, 
wells for uses other than exempt purposes will generally require meters, and wells in the 
Denver Basin aquifers require special measurement of the required return flows. 

DESIGNATED GROUND WATER: An additional type of ground water is called "Designated" 
ground water. Designated ground water is CRS 1973, 37-90-103(6), is defined as: 

" ... ground water which in its natural course would not be available to and required 
for the fulfillment of decreed surface rights ... " 

Designated ground water occurs within the eastern plains of Colorado, and by virtue of its 
definition, is administered by the Ground Water Commission. There are some surface water 
rights within designated ground water basins in some cases because of court decrees prior to 
designation of the basin by the court. These pre-existing decrees are administered in the 
same manner as other priority decrees. 

SPRINGS 

Springs are not specifically given a legal definition by Colorado Statutes. The hydrologic 
definition of a spring is: 

"A discharge of ground water on the surface in sufficient quantities so as to produce 
a current of flowing water." 
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The reader should keep in mind that various "spring" conditions can exist in nature, from the 
barely damp bog or seep condition, to the gushing artesian spring of almost geyser 
proportions . 

Figure 3-5 depicts various hydrologic conditions which can result in springs. A spring 
may result from something as simple as a high water table (water hole) to something as 
complex as a geologic structure directing ground water flow. 

Pervious cover 

Spring 

------~~~------------
Water table 

WATER HOLE OR DIMPLE SPRING PERCHED SPRING 

ANTICUNAL SPRING SPRING FROM SOLUTION CHANNEL 

TYPES OF SPRINGS 

FIGURE ·3-5 

A water commissioner will find that administratively, springs like ground water in 
general, fall into two major categories; tributary and non-tributary. Tributary springs 
contribute to the hydrologic cycle locally and thus a diminishment of that contribution may 
result in injury to downstream water users (as discussed in general terms in the introduction 
to this hydrologic section). Non-tributary springs are not connected to the local hydrologic 
cycle, and by definition (CRS 1973, 37-82-103), are only those springs which make no 
contribution to stream runoff. 

In some instances, depending upon the season and hydrological conditions, a spring may 
not supply enough water to physically enhance a naturally flowing stream, yet during other 
times of the year because of recharge, the spring may provide enough flow to be 
hydrologically connected to a surface stream. Since conditions of flow vary, the 
administration of springs often requires judgment and will vary with hydrological conditions . 
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TRANSIT LOSSES 

In any natural or man-made water course, there is leakage such that the amount of 
water put into the conveyance is greater than the amount of water received at the other end. 
This natural and ever-present occurrence in open channels is referred to as transit loss. It 
always occurs to some degree and should be a concept understood by the water commissioner 
in his daily administration of waters of the state. 

Figure 3-6a depicts the initial flow conditions in a channel (man-made or natural). 
Note that if there is initially flow and the regional water table is below the bottom of the 

. channel then seepage is occurring. In Figure 3-6b increased flow has occurred (it could be 
a reservoir run, ditch diversion, precipitation event, etc.). The increased depth in the channel 
causes additional water to move into the banks of the channel. Additionally, the increased 
depth results in increased water surface (Figure 3-6b) and consequently increased evaporation 
from the water surface. 
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Figure 3-6c depicts the return flow to the channel when the depth decreases. However, 
it's a natural phenomenon that the channel loses water (to evaporation and seepage) faster 
·and in greater quantity than it will return. 

~~~:--~~~~~tr--
-..-.... !_./',..... -- ......... 

T=T:s RELEASE FROM BANK STORAGE TO STREAM 

FIGURE 3- Sc 

Administratively, the water commissioner will find that transit losses are a real, ever 
present, and relatively rapid phenomenon for which we must account. Return flows from 
bank storage are very slow (up to 60 days and more by some researchers' detenninations) 
so that administratively they are not evident by the water commissioner, but they do 
contribute to the water available in the stream. Generally, transit losses are accounted for 
when the stream is used as a carrier for reservoir water or exchanges, but return flows from 
bank storage are not accounted in daily administration. 

CONCLUSIONS 

The state of Colorado, through its various river systems, produces 15 million acre feet 
of water annually (Figure 3-7). This water is used and reused as it flows from our high 
mountains to the plains. It recharges our ground water system, irrigates our fields, supplies 
domestic water for our cities and is passed on to several neighboring states to supply their 
needs. Whether the hydrological cycle is influenced by natural or man-made activities, the 
amount of available water is dependent upon the season of the year, the water users' needs, 
and the water commissioners ability to operate the system to maximize its uses . 
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CHAPTER IV 

WATER FLOW MEASUREMENTS 

A significant aspect of a water commissioner's job is the ability to determine the amount 
of water flowing under all types of circumstances and conditions. A water commissioner 
must be able to determine water flow in various streams under his/her jurisdiction, and also 
diverted from the streams by surface water right into ditches. In addition to this, the water 
official is responsible for measuring water flow from ground water wells and also storage 
reservoirs. Much of this chapter is considered basic information necessary for a water official 
to properly attend to his/her responsibilities. 

The accepted equation for flow is "Q = AV'. "Q" equals the quantity, "A" equals the 
cross-sectional area, and ''V'' stands for velocity. In the basic terms, if you wish to determine 
flow, if you can determine the cross-sectional area of a ditch canal or pipe, and also 
determine an average velocity of the water traveling through the particular conveyance, and 
the two are multiplied, they will compute into a unit of flow. In most cases Colorado deals 
with cubic feet per second (c.f.s), or gallons per minute (g. p.m.). An example of the above 
equation would be if you had a channel that was six foot wide and two feet deep, this would 
equal a cross-sectional area of twelve square feet and an average velocity of two feet per 
second, by multiplying the area of twelve square feet by the velocity of two feet per second 
discharge equal twenty-four cubic feet per second. This unit of measurement is the amount 
of water that would pass a known point in one second of time with those particular values. 
This formula is basic to all types of surface flow measurement and can be very helpful to the 
field commissioner in determining amount of flows under most any given condition. 

STREAM GAGES 

Throughout the State of Colorado, there are several hundred stream gages. These are 
operated and maintained by the State of Colorado, the United States Geological Survey, the 
United States Bureau of Reclamation, and various private and public entities. There are 
generally two types of stream gages. The first one is a recording gage, and the second is a 
non-recording gage. In a recording gage, a small gage house and stilling well is constructed 
and connected to the stream by intake structures or in later years, pressure equipment which 
in turn is connected to some type of device recording river, ditch or canal stage. The stage 
is merely the name for the water level or the water (height) at that particular point on the 
stream or canal. 

The recording gage gives a continuous record which allows the water official to interpret 
the past day's change and discharge, and properly regulate the diversions from the stream 
based on those values. A stream gage involves the development of a rating curve which 
requires current meter measurements. This involves flow measurements and a stage discharge 
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relationship defined by the establishment of a rating curve and a discharge table. Normally 
you will find these structures have an ongoing record and regular measurements which 
continue to define the stage discharge relationship or rating table. 

REGULAR STREAMFLOW MEASUREMENTS 

Usually the streamflow measurements are made by the state hydrographer. His 
responsibility is to verify the established stage discharge relationship. A non-recording stream 
gage is generally a staff gage set in the stream which allows the observer to determine the 
stage or gage height at the time of reading and then again refer to the discharge rating table 
to determine the amount of flow at that location. This gives an instantaneous reading, but 
where there is limited fluctuation in the stream, this will allow accurate administration of the 
waters flowing at that particular point. In many instances the water commissioner develops 
his/her own non-recording stream gage. It can be a prominent feature on a bridge, a stake 
or peg in the stream channel, or a large rock in the channel that is exposed and by regular 
observation the water commissioner is able to determine the change in stage and equate that 
to the amount of water available at that time. Water officials are able to develop their own 
a non-recording type of stream gages with a limited amount of equipment and through some 
support from the state hydrographer able to determine a stage discharge relationship without 
too great a difficulty . 

Stream gages today can be from a very simple channel pegging or staff on a bridge pier 
to an elaborate continuous recorder device with satellite monitoring system and the state of 
art electronic equipment to help determine the discharge at any given time. 

CURRENT METER MEASUREMENTS 

The state hydrographer is normally the individual involved who is responsible for making 
current meter measurements. Current meter measurement is a physical measurement of the 
flow of water at a particular location. Most all stream gages have regular attention from the 
hydrographer or the water commissioner in which the hydrographer makes a physical 
measurement of the flow at a given time and stage or gage height. Under ideal conditions 
the hydrographer picks a section of the channel which is reasonably smooth and has as 
uniform velocity as possible. He/she measures the width and, depth to establish a 
cross-sectional area, uses waders or works from a cable car, and makes sounding observations 
across the channel to determine the depth, and uses a current (flow) meter to determine the 
velocity at the various sections across the channel. Under these circumstances with ideal 
conditions, the hydrographer can measure discharge within +I- three to five percent which 
is considered quite accurate under field conditions. A hydrographer will make as many as 
twenty or more depth and velocity readings at the same locations. Given the formula "Q = 
AV", he divides the stream into many small segments in which a part of the flow is 
determined in each segment. He/she totals all the segments or sections and his final result 
is a total flow at that particular point. This is correlated or related to the rating table at that 
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gaging station and he/she is able to verify the status of the rating table at that time. 
Adjustments are determined at that time, and they are called "shifts" and this will be noted 
in a future section of this chapter. 

FLOAT MEASUREMENTS 

Another type of measurement that can be made by the field commissioner is to make a 
float measurement, this can be done where the channel or ditch is fairly narrow. The 
commissioner identifies a straight section of the channel that is at least ten feet in length. 
Depths are made at various points to determine an average depth. A channel with a known 
width and depth and an average velocity can be calculated to determine the discharge. 
Calculation of the velocity is needed in order to determine the discharge. If the section 
chosen is ten feet in length, a collection of small twigs can be used, the beginning and ending 
length of the section are identified, the twigs can be placed in the stream and the 
commissioner measures the time from the placing of the twig or stick in the stream until it 
passes the lower section. This can allow you to calculate the velocity in feet per second. It 
is important that an average velocity is determined so several sticks should be floated at 
various parts of the stream and an average velocity is calculated. This value times the known 
cross-sectional area allows the commissioner to determine the total discharge at that point. 
If the length of section is a multiple of ten, the calculation for discharge in cubic feet per 
second can be easily calculated. For instance if it takes ten seconds to travel ten feet, then 
the velocity is one foot per second. If it takes five seconds to go ten feet, the velocity is two 
feet per second. It is usually helpful to have a stopwatch, but this can be done with a 
standard wrist watch with a second hand. Various times can be reduced to feet per second 
without too much difficulty. Two and a half seconds for ten feet would be four feet per 
second, etc. It is important to be able to time the exact moment of the beginning of the 
floating material to the point in which it crosses the lower end of the measuring section. It 
is recommended that a number of measurements be taken and an average determined. This 
average velocity times the area will equal the discharge in cubic feet per second; however, 
in most instances the flow at the surface of the channel is somewhat faster than the average 
velocity throughout the total depth of the section, so it is normally recommended that the 
final results are multiplied by a .85 to .90 to give an adjusted discharge based on the fact 
that the streamflow velocity is faster on the surface. This is called a float measurement and 
is an easy way to determine the discharge of a moderate sized ditch or stream without too 
great a difficulty. , 

UNITS OF MEASUREMENTS 

The standard unit of measurement in streamflow discharge and in water rights today 
are cubic feet per second or gallons per minute, or storage measurement in acre feet. Cubic 
feet per second merely means the number of cubic feet of water passing a given point in one 
second. Gallons per minute is usually used with well flows. A general rule-of-thumb would 
dictate that 450 gallons per minute equals one cubic foot per second. In Colorado some of 
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the earlier decrees are decreed in miners inches. This is a value that is established by early 
water law and different from state to state. In Colorado 38.4 miners inches equals one cubic 
foot per second. The unit of volume in water measurement is generally considered an acre 
foot (A.F.). An acre foot is defined as the quantity of water required to cover one acre of 
land to a depth of one foot, or 43,560 cubic feet. One cubic foot per second of flow for a 
24-hour period equals 1.985 acre feet and in general activities, this is rounded off to a unit 
of two acre feet. It is important to note that earlier decrees sometimes identify to miners 
inches which were established in early Colorado Law to facilitate the placer mining use of 
water. And also reservoir storages were sometimes calculated in cubic feet. Both of these 
units can easily be converted to cubic feet per second and acre feet. It might be worth noting 
at this time that much of the world is calculating units of measurement in the metric system 
and the water commissioner may come in contact with a cubic meters per second or a metric 
storage amount. 

PARSHALL FLUMES AND MEASURING WEIRS 

In Colorado the Parshall flume is considered the most common measuring device. It is 
a measuring flume that was developed by Ralph Parshall, a professor of irrigation and 
hydrologic engineering at Colorado State University some years back. Throughout the state 
it is considered a reliable measuring device to be installed in ditches and in some instances 
stream channels to detennine an accepted and accurate basis of flow measurement . 

The Parshall flume is a specifically shaped open channel flow section which can be 
installed in a canal or ditch and measures the rate of flow of water. It is so designed as to 
operate with a wide variety of approach velocities and also can work accurately under 
considerable amount of submergence. Submergence flow is discharge through the Parshall 
flume when the back water effect from the downstream channel creates a resistance to the 
unobstructed flow through the Parshall flume. Submergence is measured by the ratio of Hb 
over Ha· Hb is the measurement from the crest of the flume to the surface of the water 
flowing through the flume read at a point above the lowest elevation of the flume floor. Ha 
is in standard stage staff located in the approach section of the Parshall flume. Tests have 
shown that a submergence is not a factor until the ratio of Hb over Ha expressed in percent 
exceeds certain values in flumes of from one foot to eight foot wide, the measurement is still 
considered accurate to a point of 70% submergence. From 8 to 50 feet wide is considered 
accurate at 80% submergence. Submergence can be illustrated by the attached copy of a 
curve. (See Figure 4-1) 
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The velocity of flow through the flume is sufficiently high to keep the flume clear of 
sediments. The Parshall flume is rated by an equation and tables are readily available for 
most all sizes of flumes. They can go from three inches to fifty feet or more and accurate 
flow can be measured. Parshall Flumes are readily available in Colorado from a number of 
vendors. Thompson Pipe & Steel has been one of the ongoing suppliers; however, many of 
the local steel fabricators can build the flume, or specifications are available through the State 
Engineer's office which will allow the water users to construct their own flumes without too 
much difficulty from many materials, i.e. steel, concrete or wood. 

A weir can be defined as a structure built across an open channel to measure the rate 
of flow of water. Weirs are a common means by which ditch measurements are made 
throughout the State of Colorado and Western United States. There are a number of different 
types of weirs and for the sake of this manual, we will just mention a few of the more 
common types--the rectangular weirs, Cipolletti weirs, and V-notch weirs. The most common 
used weir in Colorado water measurement is the rectangular weir, and it can be found in 
most any irrigation district. It involves the construction of a rectangular control section 
across the channel. A stage discharge relationship is developed between the level of the 
water flowing through the weir and the amount of flow in the ditch. Common r~ctangular 
weirs are classified as sharp crested contracted rectangular weirs, sharp crested suppressed 
rectangular weirs, standard contracted rectangular weirs, and standard suppressed rectangular 
weirs. The main difference in these particular structures is the manner in which the 
rectangular opening is designed either through a sharp sided or crested structure or a regular 
smooth sided rectangular dimensions. 

There are tables designed to identify the discharge through various size weirs. These 
are generally readily available through the division offices. One of the advantages of a weir 
is that it is generally not terribly expensive to install. Several disadvantages are the inability 
to keep from silting up and collecting trash, and also the potential for changing from frost 
heave and other external forces for which the developed rating is no longer accurate. In 
many instances the water using public refers to all types of discharge or flow measuring 
devices as weirs. This is used in many cases as a generic term and can apply to any type of 
described weirs, Parshall Flumes, cutthroat flumes, and other measuring devices. 

It should be emphasized that different rating tables apply to the different types of 
structures that have been discussed and it is important that you have a table that deals with 
that particular structure. A two-foot Parshall rating flume table is not applicable to a 
two-foot rectangular weir . 
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• 

• 

measuring device whether it is a stream gage, a Parshall flume, or various types of weirs. 
It is a table which defines a stage or often referred to as gage height and a discharge. The 
division offices have copies of all sizes of Parshall Flumes and there is a State Engineer's 
publication that is used for Parshall Flumes up to eight feet. There are tables available for 
all type of weirs and these are also available in the division offices. Normal configuration of 
a rating table will show in the left hand column a stage or gage height. And to the right will 
be the discharge at that level. It is important to note that because of the many sizes of 
Parshall flumes and weirs that you know the width of the structure and always be sure you 
are reading the proper table for the structure you are determining discharge. Standard 
Parshall table flumes are broken down to hundredths of feet in stage and depending upon the 
size, from hundredths of cubic feet per second to whole numbers. Rating tables are designed 
to operate under the most ideal circumstances and in some instances if the structure has 
changed from ideal installation, then it is necessary to adjust the table accordingly. 

SHIFTS 

A shift is an adjustment to the stage or gage height. This is determined by discharge 
measurement which identifies the change in the conditions of the stream, the Parshall flume 
or weir to meet the present conditions. The shift is usually established by a hydrographer's 
discharge measurement and it is an adjustment in gage height to establish the actual 
discharge from the rating table. This usually is done in hundredths of feet. An example 
would be when a measurement was made and the discharge was determined. The stage at 
which the measurement was made would show that the discharge should be one hundred 
cubic feet per second from the rating table; however, the discharge actually calculated ninety 
cubic feet per second. In order to adjust the table to give an accurate discharge, a shift 
would be applied to the stage or gage height which would reduce the gage height to such a 
point as to where the table would represent a gage height equal to the measure of discharge. 
In the case of a table which gave a discharge of a certain gage height at one hundred cubic 
feet per second and ninety feet were actually measured, it would be necessary to subtract a 
given number of hundredths of feet in order to equal the actual discharge at that point. 
Very often the hydrographer will leave the record of the current shift in the gaging station 
or contact the water official and tell him/her what the shift is on the particular structure. 
This is usually used until such time as an additional measurement is made and a new shift 
is determined. Shifts can be applied to stream gages and to all types of measuring flumes. 
It should be calculated accordingly after every measurement. 

A water commissioner is always encouraged to request a discharge measurement to 
verify a shift if for some reason he/she feels like the value given is not consistent with what 
the streamflow appears to be. This may be evident by the diversion of less water out of the 
stream below the gaging station than what the stream gage indicates, or more water. In 
either case, a measurement should be requested in order to more accurately define the 
discharge at that particular location. 
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RECORDERS 

The most common types of water stage recorders found in Colorado are Stevens 
continuous strip chart recorders known as A-35's and Stevens weekly F. recorder. These are 
continuous recorder devices which record the stage of the water on a strip chart which can 
then be used to calculate the daily average flow or discharge at that location. Many ditches 
on larger canals today have continuous type strip chart recorders. The A-35 has been 
replaced in recent years by A-70 and A-71. These are manufactured by Stevens Company of 
Oregon and are generally rather simple, but very dependable types of recorders. In recent 
years electronic clock mechanisms have been developed that make some of the earlier 
mechanical recording components obsolete. 

In addition to the Stevens strip chart recorders, the Stevens Company also makes a type 
"F" weekly recorder which records up to eight days of stage on a circular drum (most 
commonly used today is the Stevens F. type recorder). This type of recorder is found on 
many ditch structures and can be a very accurate recording device for flow stages. The need 
on this type of recorder is to regularly change the chart and this is usually done where ditch 
riders and commissioners are checking on a regular weekly basis. In some instances there are 
older models of weekly recorders. The 11E" recorder was a weekly recorder that was used 
during the 1930's and 1940's. An "L" recorder, also by Stevens, was used during the 1920's 
and 1930's. There may be some instances where the old pressure Bristol recorder is still in 
operation which uses a circular chart, but primarily in Colorado in the 1980's the types of 
recorders which will normally be found are Stevens continuous strip chart recorders and 
weekly recorders. 

In the last thirty years the advance in recorder construction has made great strides. In 
many cases the bubbler gages are used in the gaging stations operated by U. S. Geological 
Survey and the State of Colorado. These gages are sometimes connected to a strip recorder 
or a digital punch recorder. Usually, there is a digital readout that will give you the gage 
height. The same case is true with the recently installed satellite systems. There is in most 
cases a digital readout that allows you to determine the gage height. 

There should be in all gaging stations and also in the ditch recorder houses a tape 
measuring device to measure the water level surface or a staff gage to give you the water 
level surface. It is important that the tape gage or staff gage be checked to determine if the 
intake system between the gaging station and the streamflow channel is not plugged and is 
accurately recording the stage. The majority of the recorders that have been developed in 
the last fifty years are very reliable. In some cases they are well cared for but most often 
they are serviced only when they finally fail. They should be cleaned and oiled on a regular 
basis. The division hydrographer is able to assist the water commissioner in taking care of 
the recorders and in some cases where winter vandalism is possible, the recorder should be 
removed and stored in a safe location. Generally, the two areas of trouble as far as the 
mechanical recorders are found in the pen inking system that would plug or the clock 
mechanism which would stop. In either case the record is interrupted and it is sometimes 
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difficult to interpret between the time the recorder fails and the next visit. It is important 
to always leave the recorder knowing it is inking properly and also the clock is running 
adequately. It is difficult to make field repairs on clocks, however, pens can be cleaned. 
There are small wire devices that are available to ream the pen orifice. Care should be taken 
not to bend or blunt the end of the pen. It is sometimes necessary to soak the pen in order 
to loosen the dried ink. Caution should be used in filling the pen with ink not to overfill it. 
Consider the temperature differentials--the fact that in extreme warm weather the ink will 
expand and sometimes overflow out of the pen. 

CHARTS 

All recording devices have either a weekly or periodic chart or a continuous strip chart. 
These charts record the stage (gage height). Charts are divided into hours, days and weeks 
in one axis, usually the horizontal scale and then gage height on the vertical scale. When 
referencing or checking a chart it is important that you identify the gage height observed and 
carefully note that on the chart along with the time and initial this. This is not always the 
case with U.S.G.S. gaging stations. Normally, they prefer that we not mark on their charts. 
However, it is important that you do make a reference in your day book or diary. The 
proper setting of the pen is not particularly difficult. Each commissioner is encouraged to 
determine what the scale is on the vertical stage and also what the horizontal scale is in time. 
This is data that you can obtain through the division staff, the division hydrographer, 
engineer or assistant division engineer . 

Charts should be periodically removed and calculated in order to determine the daily 
discharge for that location. The daily discharge is calculated by determining if the pen 
markings are correct according to the scale, then calculating an average daily gage height 
applying the proper shift, and reading the flow (discharge) for that stage from the rating 
table. This is an activity that is not difficult but requires precise calculations and 
determination of average daily gage height. In many cases the charts are a source of daily 
diversion records and are entered into the daily records as applicable. 

SATELLITE INFORMATION 

The past three or four years the state has installed or has access to nearly two hundred 
satellite gaging stations throughout the state. These are sophisticated electronic devices 
which convert the water stage at a gaging point and transmit data to a satellite which in tum 
relays the data to the Denver receiving station. This information is relayed to the main 
computer which calculates discharge. The recent shifts are coded into the computer and the 
water commissioners and others are able to access the discharge at these many locations. In 
some instances the field commissioner has the computer systems set up in their home or field 
office and are able to monitor gaging stations that are critical in their area of responsibility 
on a real time basis, and from this are able to make the necessary adjustments on the stream 
system in order to properly administer the water rights. 
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The satellite system also allows computation of annual diversion records that can be 

used as the total diversion record for a given location. The potential for the satellite 
monitoring system is unlimited and it appears to be only a beginning in terms of how it will 
help the field commissioner in the future. 

WATER TALK 

One of the new applications for the satellite monitoring system is a program called ''Water 
Talk". This is an application of the satellite monitoring system connected to the main frame 
computer which in turn converts the latest stage reading to a voice readout of the actual 
values of flow the last time the satellite system transmitted these calculations. The system 
is set up to monitor all of the satellite readings. A synthesized voice will give the caller the 
latest data on any gaging station involved in the ''Water Talk" network. It is necessary to 
have a touchtone telephone to access this system. The system is accessed through the 
telephone number (303) 831-7135. Once the number is connected, a message is given with 
specific instructions on how to access the data for the gaging station that the caller is 
interested in. The only requirements are to know the irrigation division and the number of 
the gaging station that the caller is requiring information for. In early December all state 
water commissioners were sent a memo identifying the manner in which this data is 
retrieved, and also an index of all gaging stations covered under this 'Water Talk" station 
numbers. In most cases this requires a long distance telephone call; however, it is quick and 
precise and sometimes the cost of this is less than a field inspection or asking a gage reader 

• to go retrieve discharge information. 

' 

• 
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CHAPTER V 
DAILY WATER ADMINISTRATION 

TYPICAL WATER COMMISSIONER DUTIES 

RIVER CALLS: One of the primary responsibilities of a Water Commissioner is to administer 
the water rights within his district based upon their relative priorities on the stream. Using 
an administration list or the tabulation of decrees, the commissioner daily will determine the 
"calls" that exist from water right owners and fill as many of those as possible based upon 
the amount of water available in the stream and at the same time any other obligation that 
may exist on the stream such as an interstate compact delivery. Generally there are three 
classes of streams: 

1) underappropriated streams which are generally always able to provide 
a full supply to all existing water rights along its course; 

2) overappropriated streams which are generally not able to provide enough 
water to fill existing demand for water; 

3) those streams which can be in either of the above situations during the 
course of a season . 

Therefore, depending on which class of stream a Commissioner may be on, 
administration of river calls may vary from record keeping for diversions on a pure, 
underappropriated stream to a very complex determination once or more a day to determine 
which water rights are entitled to water and which are not on an overappropriated stream. 
Return flows along the stream, stream losses, futile calls, and tributary inflow may have 
varying effects on administration and have to be considered in the decisions each day. 

The Water Commissioner must depend upon stream gages on his streams, measuring 
devices on ditches and in some cases his best estimate in determining how much and where 
water is available for delivery to water right holders. 

Several other things must be considered besides water availability to determine if a 
water right can demand and receive water. These things, of course, are sometimes judgment 
calls and are not set in concrete. These will be discussed later in this chapter. 

REGULATE HEADGATES: The daily process of adjusting, increasing or decreasing headgate 
settings to insure the proper amount of water is delivered to a ditch. This process could be 
through communications with appointed headgate personnel for each ditch or canal, or 
through the actual setting of the headgate by the Water Commissioner. This requires 
knowledge of measuring devices of several types to determine the amount of water to be 
delivered. 
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The State Engineer, through the Division Engineers and Water Commissioners, has the 
exclusive authority to administer, regulate and distribute the waters of the state of Colorado . 
See CRS 37-92-501,502. 

DISTRIBUTE STORAGE WATER: The process of administering the release and proper 
distribution of reservoir or "storage" water to the reservoir owner or user. This will include 
a daily calculation of river and reservoir water in the system to be delivered as well as 
calculating reservoir water transportation charges. 

DISTRIBUTE TRANSBASIN OR TRANSMOUNfAIN WATER: The process of administering 
water imported from another basin and distributing it to the proper water user's ditch or 
reservoir. Transbasin water may have transportation charges ass~ssed to it in its delivery. 
The basin importing the water is responsible for the record keeping of transbasin water. See 
CRS 37-83-103. 

MEET COMPACT OBUGATIONS: The State has interstate compact obligations on virtually 
every river that leaves Colorado. The State Engineer is responsible for enforcing the compact 
obligations; therefore, the Division Engineers and Water Commissioners have the task of 
meeting those obligations. Water Commissioners may have daily responsibilities to calculate 
delivery requirements and insure they are made to the state line or wherever the compact 
dictates. Compacts are discussed in the hydrology chapter and the supplements. See CRS 
37-80-104 for authority . 

INSPECT DAMS: The act of making physical inspections of dams within the Commissioner's 
district to insure the integrity, level of construction or safety of those structures. Detailed 
description of dam inspection procedures is covered in the field inspection chapter. A Water 
Commissioner must, therefore, know the correct procedures for dam inspections as well as 
procedures in case of imminent or actual dam failures. This should include at least the 
following activities. 

1. If possible take steps to prevent failure; i.e., plastic sheet or sand bags on crest, spillway 
or downstream slope to prevent erosion. 

2. Release as much water as safely possible from the dam to draw it down. If failure is 
related to the outlet works, sound judgement is necessary to determine if this action 
would exacerbate the problem. ' 

3. Implement the Dam Emergency Preparedness Plan which may include many of these 
items: 

4. Contact dam owner or caretaker. 

5. Warn people immediately downstream of the dam to evacuate . 

6. Contact the Division Engineer and/or the State Engineer and the Dam Safety Branch. 
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7. Contact the responsible sheriff or Civil Defense Coordinator for help in the evacuations 
and communications. 

INSPECf WEU.S: The process of inspecting wells for compliance with well permit 
conditions, decrees, statutes or permit evaluation process. Well inspections may be for 
correct location, depth, use, expanded use, waste, decree or permit conditions, level of 
production, or the existence of an illegal well. Details of well inspections are discussed later 
in the chapter on field inspections. 

ENFORCE RESTRICITONS: Restrictions may apply to wells, dams, ditches, etc., imposed by 
the water court, the State Engineer or Division Engineer. 

1. For wells, the enforcement of compliance with restrictions may be for acreage, pumping 
rate or volume pumped. (See conditions of approval on permit or decree.) 

2. For dams, the enforcement of compliance for restrictions of storage set by the State 
Engineer may be for structural and safety reasons. The Water Commissioner has the 
responsibility to keep reservoirs at or below the restricted level under the direction of 
the Division Engineer and by order of the State Engineer. If the owners of said 
reservoir, or any other person(s), interfere with the Division Engineer and Water 
Commissioner in the discharge of said duty, the Division Engineer shall call for whatever 
help is needed and employ such force as the circumstances demand to enable him to 
comply with the order. See CRS 37-87-108 for authority. 

3. Enforcement may be done by actual field inspection and correction or through contact 
with owner of the subject structure with followup to insure the restrictions are complied 
with or in the worst case legal action can be pursued to insure compliance. 

RECORD KEEPING: Water Commissioners have another primary responsibility and that is to 
keep diversion records, check them for accuracy and enter them into the computer. 

1. They must keep records on daily diversions of decreed water rights of ditches, canals, 
wells, and reservoirs as well as legal diversions of undecreed structures. 

2. Records may be calculated for daily averages, monthly totals and year end totals in acre 
feet, and how many acres were irrigated. 

3. Records must also include the date diversion was started, date diversion was stopped, 
structures water was carried in and owners of the structures. 

4. Daily records may be derived from recorder charts or daily observation or reports given 
by ditch companies . 
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5. Records are used to determine what types of water had been diverted; i.e., river water, 
reservoir water, transmountain water, augmentation water, recharge water and exchange 
water. 

6. Diversion records calculated and recorded are used as the official permanent public 
record of the State and are used in courts of law, research and studies of all types. A 
detailed description of diversion records is discussed in Chapter VIII. 

COMPUTE CHARTS: Many ditch, reservoir, and well structures have either continuous or 
weekly recorder equipment associated with their measuring devices. A strip chart is 
generated recording stage, rate, volume or height of water in structures which are equipped 
with recorders. Corrections may need to be made to the chart data if the recorder is not 
performing properly. Data obtained from the charts is the basis for diversion records for 
those structures. 

READ METERS: Meter reading can apply to wells, pipelines or pumps and may record flow 
rate, volume, electricity, etc. A Water Commissioner needs to be generally familiar with 
many different types of meters and be able to read them accurately and verify units correctly. 
These readings may be used for diversion records. 

INSPECf WATER COURT FIUNGS: A Water Commissioner can be asked to make field 
inspections and investigations to evaluate the accuracy and validity of water court 
applications. These inspections and investigations may include determining correct locations, 
water right decrees, priorities, expanded use, acreages involved, historic use and injury to 
other vested rights. The Commissioner must then be able to report his findings in writing 
to the Division Engineer for his use in preparing his recommendation on the filing to the 
court. This issue will be discussed in detail in the inspection chapter. 

ASSIST IN STREAM MEASUREMENTS: Assist Hydrographers in making river, creek and 
canal measurements within the Division. Stream and canal measurements may be made by 
the Commissioner at times for daily administration if equipment is available. 

RESPOND TO PUBUC CONCERN-PUBUC RELATIONS: Daily contact with water users 
brings inquiries about several general concerns: 

1. what priority is being filled? 
2. what river and stream flows are? 
3. what storage levels are in reservoirs? 
4. what the projected demand will be for diversions, river, reservoir, transmountain, and 

compact water. 

Water Commissioners must develop a working relationship with water users to become 
effective administrators. The Water Commissioner works daily with the general public as 
well as with water users. Newspapers, radio stations, county commissioners and local law 
authorities often inquire about water information, flooding, drought, etc. 
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Water Commissioners often contact other agencies concerning water rights and need to 
build a good working relationship with them. A few are the Colorado Division of Wildlife, 
U.S. Fish and Wildlife Service, U.S. Weather Service, U.S. Bureau of Reclamation, and U.S. 
Army Corps of Engineers. 

The Water Commissioner's goal in dealing with the public is to be respected for 
upholding state statute governing water law and to be considered fair and impartial in his 
duties. 

DEVELOP ADMINISfRATION USf: Water Commissioners may be asked to develop a 
working list of active decreed water rights for daily water administration of their district. 
This list should be generated from the current tabulation of water rights. Administrative lists 
can be tabulated by district or by stream depending on the configuration of the basin. The 
list should be comprehensive enough that someone unfamiliar with the district could use it 
to administer the district (See figure 5-l). 

UNE DIAGRAMS: A straight line diagram is a schematic of diversion structures within a 
district, division or river basin. The main stream is a straight line with the diversions shown 
as lines coming off the stream at their relative locations. It can be used for quick reference 
of locations of diversions in relation to one another (See figure S-2) . 

MAPS OF WATER RIGHTS: A detailed mapping of decreed diversions and lands irrigated 
within the district is very useful and usually put on 7 1/2' topographic maps. Besides 
plotting points of diversion and irrigated acreages, these maps may include well locations, 
drains, points of return flows and storage vessels. These types of maps are often used as a 
reference in change of water right filing. Aerial photographs also need to be interpreted at 
times to define irrigated acreages. 

Familiarity with maps in general is an absolute necessity to perform many aspects of a 
Commissioner's job. Map reading instruction can be found in the supplements. 

CALL RECORDS: Commissioners should maintain a daily record of the daily river calls or 
demand for diversions. Call records vary from district to district depending on how much 
information is required by the water user, the Commissioner for reference and later use by 
the Division and/or State Engineer. Call records may include river index, diversions that are 
in priority, reservoir and transmountain water being delivered, reservoir storage levels, 
weather data, and compact accounting. Call records are used for court cases, study reference, 
documentation, and determination of the abandonment list. 

DELIVERY OF AUGMENTATION AND EXCHANGE WATER: Water Commissioners are 
responsible for the accounting and administration of augmentation plans per court decree and 
approved exchanges. Duties include insuring that the water that is subject to the 
augmentation plan or exchange is delivered at the proper time and amount to prevent injury 
to other users. This should be detailed in the decree or exchange. 
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NAME 

Dr. Morrison D. 
Ceanabo D. 
Spring Creek D. 
Bean D. ' 
Thompson Epperson D. 
Los Pinos D. 
Wonuner D. 
Bear Creek D. 
Citizens D. 
Higbee D. 
Colorado Southwest D. 
Colorado Southwest D. 
Duffy Diversion Pond 
Myers Asher D. 
King D. 
Palmer D. 
Schroder D. 
Farrell D. • Hensley D. 
Island D. 
Bennet Myers D. 
Bennet Myers D. 
Ludwig D. 
Buhman D. 
Graham Creek 11 D. 
Graham Creek #2 D. 
Kirkpatrick D. 
Thompson Epperson D. 
Patrick D. 
McLoyd D. 
Roberson 02 D. 
Catlin D. 
Robert Morrison D. 
Dunham D. 
Thompson Epperson D. 
Thompson Epperson D. 
Dr. Morr;son D. 
King D. 
Robert Morrison D. 
Spring Creek D. 
Thompson Epperson D. 
McBride D. 
Wo11111er D. 

• 

DIVISION OF WATER RESOURCES 
DIVISION 7 

DISTRICT 31 
RIVER ADMINISTRATION LIST 

PINE RIVER 

ID PRI 

505 P-1 
502 P-1 
509 P-1 
510 P-2 
511 P-3 
512 P-4 
513 P-5 
514 P-6 
515 P-7 
516 P-8 

ill 708 WG-1 
ill 709 WG-1 

3712 WG-1 
518 P-9 
519 P-10 
522 RC-1 
523 P-12 
524 P-13 
526 V-3 
527 P-14 
528 P-15 
528 P-16 
530 Br-1 
531 P-17 
533 E-1 
534 E-1 
535 P-18 
511 P.l8 
536 V-4 
540·· V-5 
542 V-6 
545 P-20 
547 P-21 
550 P-23 
511 P-24 
511 P-25 
505 P-26 
519 P-26 
547 P-26 
665 P-26 
511 P-26 
553 P-27 
513 P-28 

FIGURE 5-l 
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DEC AMT CUM RIV 

64.83 64.83 
.9. 79 74.62 
50.0 124.62 
3.25 127.87 
4.75 132.62 
11.5 144.12 
5.25 149.37 
14.0 163.37 
3.5 166.87 
1.0 167.87 
0.50 168.37 
1.0 169.37 
0.50 169.87 
3.33 173.20 
0.30 173.50 
2.0 175.50 
27.12 202.62 
2.0 204.62 
1.0 205.62 
0.50 206.12 
4.0 210.12 
1.0 211.12 
1.0 212.12 
0.12 212.24 
1.0 213.24 
0.38 213.62 
6.0 219.62 
0.62 220.24 
1.0 221.24 
8.0 229.24 
1.0 230.24 
0.53 230.77 

. 0.38 231.15 
1.0 232.15 
4.55 236.70 
12.0 248.70 
7.8 256.50 
74.70 331.20 
40.13 371.33 
203.9 575.23 
11.68 586.91 
1.25 588.16 
1.0 589.16 
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PINE RIVER 
DIVISION 7 
DISTRICT 31 
LINE DIAGRAM 

VALLECITO RES. 
(3518) 

BEAR CR. & PINE D. 
(514) 

LOS PINOS D. (512) 

HIGBEE D. (516) 

SLAND D. (517) 

FIGURE 5-2 
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Records to be kept for an augmentation plan include: amount delivered, dates delivered, 
acreage set aside or taken out of production, number of wells implemented within the 
augmentation plan, level of pumping from the augmentation plans wells, etc. 

FACTORS RELATING TO CURTAILING A HEADGATE 

1. DETERMINE IF WATER CAN BE USED BENEFICIALLY 

Questions to be asked by Water Commissioner: 

A. Is water diverted used in accordance with the decreed or permitted terms 
and conditions? 

B. Is water being wasted -improper irrigation practices? 

C. is call being made simply to keep water from other users? 

D. Is water diverted for decreed use and time? 

2. CHECK CALLING STRUCTURE FOR LEGAL HEADGATE AND MEASURING DEVICE 

Determine if diversion has an acceptable headgate and an approved and accurate 
measuring device. If not, a proper order to repair or replace them should be issued. 

3. INSURE THAT AN EFFICIENT DIVERSION IS BEING MADE 

A. Determine if the calling ditch -is taking water that is available at their headgate. 

B. Is the diversion dam properly constructed to take only the proper amount of water 
and bypass the remaining part of the stream? 

4 .. OBTAIN A WRITTEN CALL 

A. Written calls or orders for river, reservoir or transmountain water may be needed 
for water administration in some areas. If controversy or potential litigation exists, 
written orders should be required . 

. B. Written calls should include the name of the calling ditch, the priority date or 
number, decreed amount, the proposed length of the call and the signature of the 
owner/agent of the ditch . 
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5. REGULATE ALL NON-DECREED STRUCTURES 

The first structures that should be regulated when a call goes on the river are the 
non-decreed structures. These ditches, if any exist, should be curtailed enough to make 
the necessary water available to the calling decreed ditches . 

. 6. . REGULATE ALL STRUCTURES TO DECREED AMOUNT 

Control amount of water diverted in decreed ditches, not to exceed decreed amount. 

7. DETERMINE IF WATER IS AVAILABLE AT CALLING POINT 

A. Is it physically possible to divert water at decreed point of diversion (is the water 
there)? 

B. The question of a futile call needs to be considered. See CRS 37-92-502. 

8. CURTAIL JUNIORS TO SUPPLY SENIORS 

The administratio11: of a river or creek is the curtailment, if necessary, of juniors to fill 
senior appropriators at the time and place of their call . 

9. POST HEADGATES 

A. Posting of headgates is the first step in officially regulating or curtailing a diversion 
of an uncooperative user. If a user will not obey a verbal order and physical 
regulation by a Commissioner, posting the headgate is then necessary. 

B. Posting of headgate using official headgate cards provided by the State Engineer 
is notice to the user that his headgate has been regulated by the Water 
Commissioner and to not change the setting until contact with the Commissioner. 
is made and permission to divert is received. 

C. If user will not leave the headgate alone then legal action may be required. 
Contact the Division Engineer at that time. 

10. NECESSITY OF MEASURING DEVICES 

A. Measuring devices are needed to insure accurate diversion amounts are being made 
and are the basis for good diversion records for the ditch. 

B. Measuring devices are required by statute. See CRS 37-84-112 . 
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C. Proper measuring devices may be Parshall flumes, weirs, orifices, meters or rated 
sections that are properly installed and maintained . 

RESERVOIR REGULATION 

1. Administration of a storage right: See CRS 37-87-101 for authority. 

A. Reservoir owners must install and maintain a gage rod or measuring device in 
reservoir. See CRS 37-84-115,117. 

B. Determine when legal storage begins and ends, what amount was stored, and 
contact owner and communicate with him regularly about those numbers. 

C. Determine actual and legal storage levels and administer reservoir to minimize or 
eliminate any difference between the two and make the river ''whole." 

D. Evaporation losses should be determined and charged against the reservoir's legal 
storage and released to the river as soon as possible. See CRS 37-87-102(4). 

2. Out of Priority Storage 

A. Storage that is not in priority but may be permissible if it can be made available 
to senior decrees. See CRS 37-80-120. 

B. It is water that would have normally been diverted or left in the river but is stored 
and designated as out of priority storage for later release to users or for compact 
commitments. 

3. Direct Flow Storage 

Some ditches and canals may have direct flow decrees and can store portions of their · 
surface water in reservoirs for later release, but this can be accomplished only after 
obtaining a decree to do so. 

. ' 
4. Multiple Filings 

Reservoirs normally have decrees that entitle them to one filling per year. There are 
decrees that allow a reservoir to refill under certain conditions, but a reservoir may refill 
without a refill decree as long as no other water right is injured or deprived water 
because of that refill . 
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1. Plans for Augmentation 

A. Plans for augmentation are decreed by the court to formalize an "exchange" of an 
existing decree and its historic consumptive use to another source, use, or structure. 
See definition in CRS 37-92-103(9). 

B. Plans are necessary to prevent injury to vested water rights and are required in 
overappropriated basins for a user to get a supply of water for new or different 
uses and/ or means of diversion. 

2. Substitute Supply Plan 

The State Engineer may grant substitute supply plans to users generally in the interim 
between initial planning of a project and the court decree confirming the proposed 
change. See CRS 37-80-120(2) for this authority. 

3. Temporary Exchange Plans 

Water rights may be loaned or temporarily exchanged under certain specific conditions, 
but such loan or exchange may not injure other vested rights in the process. See CRS 
37-83-105. 

GROUND WATER ADMINISTRATION 

Ground water administration varies between the different divisions primarily because 
of the existence or lack of rules and regulations in those divisions. Where rules are in 
existence, ground water will be administered according to those rules or by court action 
concerning them. In divisions where rules don't exist ground water is administered by 
controlling the issuance of permits for new supplies and by regulating wells according to 
permit conditions and decrees of the water court. Court applications, decrees and the 
subsequent ground water administration must consider not only the amounts of ground water 
involved but the movement and timing of depletive effects on other rights . 
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1. Method of recording-accounting 

Information for well diversions may be obtained by Water Commissioners or can be user 
supplied. Flow meters, pump tests and electric meter readings can be used to determine 
amounts of flow and volume. 

2. Releases of Surface Water 

Releases of surface water may be made to the river by ground water users to replace 
depletions their wells have on the river or to recharge the aquifer which the wells are 
drawing from. 

' 
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CHAPTER VI 

WATER COMMISSIONER FIELD ACI'MTIES 

Water commissioners are relied upon to make several types of field inspections and 
report findings to the Division Engineer. These inspections are in addition to their regular 
field work which involves the collection of records, observation of flows and regulation of 
streams. The commissioner, because of his or her knowledge of the water rights in a district 
and understanding of administrative problems, is an asset to the division offices, and his or 
her opinion is valuable in making numerous decisions. The data collected needs to be 
concise, accurate and factual. Often this information is used in court proceedings and the 
actual field sheet can be subject to review by all parties. Therefore, it is important to 
carefully record the data without making judgment calls or expressing formal opinions that 
cannot be defended by the commissioner or the agency before a court. 

TRESPASS 

When conducting field inspections it is often necessary to enter private property. The 
water officials have authority to trespass in order to perform their duties. This is provided 
for in Colorado Revised Statutes 1973, 37-92-502(6). However, it is to be done at 
reasonable hours, and for the purpose of maintaining good relations with land owners, the 
commissioners should not enter onto people's property without notifying them and explaining 
the need to perform their duties. In the event that access is denied, they should notify the 
Division Engineer, and steps can then be taken to resolve the situation by legal means if 
necessary. Only in the instance of extreme emergency should common courtesy not be given 
to the land owner. 

TYPES OF INSPECTIONS 

Types of inspections include: Dam safety, livestock water tanks, erosion control dams, 
small impoundments, headgate installations, measuring devices, well inspections, and water 
court case field checks. Most division offices have specific forms that are provided, and in 
the instance of dam safety, a manual has been prepared to guide the commissioner with 
'detailed training. 

' 
JURISDICTIONAL DAMS 

The water commissioner generally sees most dams more often than any other person. 
He or she becomes familiar with these structures and has a feeling for the integrity of the 
structure. Some Division Engineers require a formal water commissioner inspection each 
season on every dam in the division. Others will only request that class 3 or 4 dams be 
inspected by the commissioner, leaving the class 1 or 2 dams to engineers. However, it 
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catmot be stressed enough that the commissioner needs to understand the functioning of all 
dams in his or her district, and be capable of determining when serious safety problems 
occur. When making darn safety inspections, references should be made to the Darn Safety 
Manual. 

LIVESTOCK WATER TANKS 

Livestock water tanks (35-49-103(1), and erosion control darns (35-87-122), are a 
special classes of darns that are exempted from the requirement of formal engineering plans 
and specifications if they meet certain criteria. They do, however, need to be constructed 
properly and in accordance with specifications and guidelines that have been standardized for 
the convenience of the darn builder. A livestock water or erosion control darn can be 
constructed to a height of 15 feet as measured at the centerline of the darn from the lowest 
point in the stream bed to the top of the emergency spillway. An additional 4 feet of height 
is required for freeboard to the top of the dam. These darns must be located in a normally 
dry water course and store no more than 10 acre feet. The erosion control dam has to have 
an ungated outlet at the 2 acre-foot level. Livestock tanks of less than 5 feet high and 
storage of less than 2 acre feet are not required to file an application in the State Engineer's 
office (35-49-107(2)), but they are subject to notice of intent to impound water requirements 
(37-87-125). These darns are for specific purposes and should be used accordingly. 

NORMALLY DRY WATER COURSES 

When making the determination of a normally dry water course, the commissioner must 
use his or her judgment and take into consideration the amount of flow available, frequency 
of flooding, duration of flows, and season of observation. Additional consideration needs to 
be given to the effects that a darn may have on downstream water rights or other livestock 
tanks. If there is live water in the stream there is no need for a livestock water tank. Often 
the intent of a darn builder is to have a fish pond and build a darn under the· pretext of 
livestock watering. Additionally, livestock water tanks receive a number and there is a 
priority established as to who is entitled to fill his tank first (35-44-109). Therefore, a 
livestock tank may need a gated outlet pipe so that downstream senior tanks are assured of 
being filled. If there are downstream water rights that may receive some water during the 
year from the water course, it may also be necessary to have an outlet pipe. The 
commissioner should consult with the Division Engineer, and if in doubt as to the 
requirement of an outlet pipe, it is better to require one than to have the problem of 
breaching a reservoir to pass water downstream to a senior right. 

NON-JURISDICTIONAL DAMS 

Darns that are over 10 feet high from the bottom of the water course to the top of the 
emergency spillway at the centerline of the darn, or store more than 100 acre feet of water, 
or have greater than 20 surface acres in the reservoir at the high water line, require that 
formal engineering plans and specifications be approved by the State Engineer prior to 
construction(37-87-105(1)). Darns that do not meet this criteria or are not livestock or 
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erosion control dams can be constructed without plans and specifications. However, the 
builder is required to submit a notice of intent to impound water (37-87-125). The purpose 
of this statute is to prevent the construction of small dams that may interfere with existing 
water rights and impound water illegally. Water commissioners are called upon to inspect 
these proposed impoundments, and if the structure will not interfere with other water rights 
they are approved. If they are on a stream that has downstream senior water rights, it is 
always necessary that a pipe be installed of sufficient size to allow for the passing of the 
natural flow to senior appropriators. Just because a dam has been constructed does not 
mean that the reservoir can be filled. A reservoir can only store water in accordance with 
its priority, and senior water rights must be supplied first (37-87-101). 

WATER COURT 

Colorado has a unique water court system and there is always ongoing litigation 
concerning water rights. The establishment of new surface rights, ground water rights, 
storage rights, diligence approvals, confirmations of conditional to absolute status for water 
rights, changes in water rights, and plans of augmentation are being filed and acted upon 
continuously within our court system (37-92-203). 

The Division Engineers are required to consult with the water court on every case 
(37-92-302(4)). Consequently, the water commissioner is called upon to field investigate and 
supply essential information concerning water court applications. The water commissioner's 
field report provides essential data in evaluating a water court case. When making water 
court inspections, attention must be given to: the location for accuracy of the legal 
description, source of supply, amount of water being used, amount of land irrigated, types 
of beneficial uses being made, evidence to support the date of appropriation, what the 
historic uses have been, the relationship to other water rights in the area, and ownership of 
the lands on which the structure is located. It is also important that any potentially affected 
parties may need to be contacted concerning a water right application, and if the water 
commissioner believes that someone may be adversely affected, the information should be 
included in the report to the Division Engineer. 

Careful attention must be given to the factual situation and this information needs to 
be conveyed to the division office. Each division may have different types of reporting forms 
which can aid the commissioner in evaluating an application. 

GROUND WATER USAGE 

Ground water is a major source of supply in many areas of the state of Colorado. The 
water commissioner is called upon to inspect and report on the uses of ground water, as well 
as the physical location of wells, their historic use, types of uses and the replacement of their 
depletions to the surface streams. When an existing well fails to produce adequate water, the 
owner can request a replacement or supplemental well and the commissioner needs to verify 
the existing uses and the need for new or additional wells (37-90-103(13)). 
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There are wells that may not be registered with the State Engineer's office and an owner 
may wish to do so (37-82-602(5)). These are generally small capacity domestic or livestock 
wells that did not require a permit when they were constructed, but before replacement wells 
can now be approved, it is necessary to verify the existence of a well and the historic uses. 
New wells of the non-exempt classification, that is wells that have an "F" after the permit 
number, are also inspected when the owner submits his beneficial use statement to guarantee 
that the purposes and uses that are being claimed are accurate (37-90-137(3)(a)(I)). 

MEASURING DEVICES 

Commissioners are required to inspect measuring devices and headgates when they are 
being installed (37-84-112(1), -113). Generally an engineer will also be available to review 
the proposed headgate ·plans and measuring devices and will provide technical assistance to 
the installers. The types of measuring devices vary. The most common is the Parshall flume 
which has standardized plans, and information on installation and sizing is available in the 
Appendix of this notebook. 

The details needed and guidelines for the various field inspections are directed by each 
division office and will vary as to the complexity of the division and the desires of the 
Division Engineers or their Assistants. Field personnel should maintain communication with 
their supervisors to determine specific details of inspection requirements . 

' 
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CHAPTER VII 

GROUND WATER ADMINISTRATION 

PURPOSE AND REQUIREMENTS 

The State of Colorado, while recognizing the value of our ground water resources, 
desires to protect them from contamination and maintain them for use by future generations. 
Wells constructed for the production of ground water are vital to the economy of Colorado 
and have had immeasurable impacts on the growth and prosperity of this semi-arid region of 
the country. Improperly constructed wells can cause irreparable harm to the resource and 
adversely affect public health. Pumping from wells can affect stream flows or water levels 
in nearby wells and thus may cause injury to other vested water rights. Therefore, the State 
of Colorado has legislated control over the location, construction, repair, and abandonment 
of water wells and the withdrawal of water by wells (C.R.S., Title 37, Articles 90 and 91). 

WELL DRILLERS AND PUMP INSTALLERS 

In Colorado well construction and pump installation must be performed by or under the 
supervision of an authorized individual according to the Water Well Construction and Pump 
Installation Rules. Contractors are licensed by the State Board of Examiners of Water Well 
Construction and Pump Installation Contractors. The drilling and pump installation rigs must 
be registered by the Board, and the contractor's license number prominently displayed 
thereon. 

The Board has also promulgated rules and regulations regarding the construction of 
wells and installation of pumps. A valid permit or verbal authorization number must be 
available at the well site during the construction of the well or the initial installation of a 
pump. Any agency or individual may construct his own well or install his own pump on land 
owned by him with equipment owned and operated by him. However, they must have a 
valid well permit and must construct the well or install the pump according to the Rules and 
Regulations of the Board. See the Rules and Regulations Section. The well must be 
constructed in compliance with the Conditions of Approval listed on the permit and the Rules 
and Regulations of the Board. The Board may grant variances to allow special construction 
procedures to overcome site specific problems. The variance must be requested by the 
applicant prior to the construction of the well and must specify, in writing, the nature and 
reason for the variance, the proposed construction details, and any special precautions that 
will be taken to protect the well from contamination. 

In an emergency situation a well may be constructed before the permit is issued. 
However, verbal approval and the authorization number must be obtained from the Denver 
office prior to commencing construction. In all other respects, the normal permitting process 
is followed. 
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PERMITS 

Permits are required for all new permanent well installations. Permits can be approved 
for the specific purposes requested by the applicant as long as the Statutes, and Rules and 
Regulations are complied with. The three general types of permits that can be approved by 
the State Engineer are classified as either exempt or non-exempt from administration, and 
geothermal wells. 

EXEMPT WELLS: The majority of the wells constructed fall into this type. They generally 
are small capacity wells issued pursuant to C.R.S. 37-90-105 and 37-92-602. Iri general, 
these wells are exempt from administration (in the priority system). These permits are valid 
for a period of two years. The uses allowed by exempt permits vary with the permit. A 
Household Use Only permit limits the use of water to ordinary household purposes unless the 
permit has been modified to also allow the watering of domestic animals. (This modification 
is only available until July 1, 1990 unless extended by the legislature.) A Domestic permit 
allows in-house uses for up to 3 houses plus the irrigation of not more than one acre of lawn 
and garden and the watering of domestic livestock. A Livestock permit is for the watering 
of livestock only and generally applies to large ranch-type operations. 

Domestic and Livestock permits to construct wells to use tributary ground water can be 
approved in designated basins and in areas that are not . overappropriated. In 
overappropriated areas, permits are issued pursuant to the following presumptions that other 
water rights will not be injured: 

1. Domestic or Livestock permits can be approved as long as the applicant owns a parcel 
that contains at least thirty-five acres and this is the only well on that parcel; and 

2. If less than 35 acres are owned, a Household Use Only permit can be approved if it is 
the only well and the land was subdivided prior to May 8, 1972. Since 1972 the 
counties are required to seek input from the State Engineer's office concerning the 
adequacy of the proposed water supply prior to subdividing land. For these subdivisions 
well permits are issued according to our comments to the county. The statutes require 
the State Engineer's office to consider the cumulative effects of all the wells in the 
subdivision. 

Another use that is considered exempt is for wells that provide water for drinking and 
sanitary facilities in an individual commercial business. This is known as an exempt 
Commercial well. 

Wells that were in existence and used prior to May 8, 1972 for exempt purposes can 
be late registered with the State Engineer's office pursuant to C.R.S. 37-92-602(5). However, 
a field check to verify the existence, location and the uses of the old well and when last used , 
is needed to verify the validity of the applicant's claim. If approved, a registration (permit) 
number is assigned to the well. 
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NON-EXEMPT WElLS: Non-exempt uses such as irrigation, commercial, industrial and 
municipal are approved pursuant to either Section 37-90-137(2) or (4), C.R.S. The State 
Engineer must find that issuing a non-exempt well permit will not injure any other vested 
water right before he can issue the permit. Before a non-exempt permit can be approved, the 
applicant must be able to demonstrate that any injury to other water rights can, and will be 
prevented. 

1. Permits for wells inside Designated Basins are issued pursuant to Sections 3 7-90-1 OS 
or 107, C.R.S. Permit applications are evaluated by considering the area, geological 
conditions, the average annual yield and recharge rate of the affected water supply, and 
the priority and quantity of all existing claims to the affected water supply. These wells 
are not adjudicated in Water Court. They are administered by the Ground Water 
Commission which is described by C.R.S. 37-90-104. The Commission consists of 12 
members, 9 of which are appointed by the Governor and confirmed by the Senate. The 
other 3 members are the Executive Director of the Department of Natural Resources, 
the State Engineer, and the director of the Colorado Water Conservation Board. 

2. For non-exempt uses of tributary groundwater there must be a finding that 
unappropriated water is available and that other water rights will not be injured before 
a permit can be approved. These wells must also be located more than 600 feet from 
any other well unless the State Engineer finds after a hearing that circumstances in a 
particular case allow a lesser distance . 

3. Permits for withdrawing nontributary ground water are approved by the State Engineer 
pursuant to C.R.S. 37-90-137(4). Permits are issued based on the amount of surface 
land owned or for which consent has been given by the owner, and the amount of 
ground water available beneath that land within one specific aquifer. The amount of 
ground water available is determined by multiplying the amount of land owned or 
controlled, by the saturated thickness of the aquifer and the specific yield of the aquifer. 
Since an aquifer life of 100 years must be maintained, only 1% of the amount available 
can be withdrawn each year (C.R.S. 37-90-137(4)(b)(I)). Based on these factors, there 
is a presumption that withdrawing this ground water will not injure the water rights of 
others. These wells are also subject to the 600 foot minimum well spacing. 

GEOTHERMAL: Permits to construct wells for the purposes of extracting heat energy from 
the ground are approved by the State Engineer and are required for all geothermal wells (see 
C.R.S. 37-90.5-106). If geothermal fluid (ground water) will be diverted, a permit to 
appropriate is required from the State Engineer. This requirement does not apply to 
nondiversionary utilization methods . 
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PERMIT ASSISTANCE 

Water commissioners are frequently asked for assistance in completing a well permit 
application form. Since permits cannot be approved when the application is incomplete or 
contains errors, you provide a useful service to the public when you help with the proper 
completion of the application form. To assist you, a permit application form with instructions 
for completing the application and a sheet showing the fees required are available from the 
division offices. Anyone wishing to contest the approval or denial of a well permit must 
proceed according to the provisions of the Administrative Procedures Act (Article 24-4, CRS) 
or the Procedural Rules of the State Engineer. 

WELL COMPLETION REPORTS & STATEMENTS OF BENEFICIAL USE 

A Well Completion Report must be filled out by the well driller or private driller when 
the well has been constructed. A Pump Installation Report must be filled out by the 
individual installing the pump in the well. These respective reports must be filed with the 
Division of Water Resources in Denver within 60 days of the completion of the well or 
installation of the pump, or within 7 days of the permit expiration, whichever occurs sooner. 

Owners of non-exempt wells producing designated or tributary ground water are required 
to file a Statement of Beneficial Use with the Division of Water Resources in Denver when 
the ground water has been put to beneficial use, and before the permit expires. Evidence 
showing the well has been put to beneficial use prior to the expiration of the well permit, 
completes the permit file and keeps the well permit from expiring. 

Non-tributary well permits issued pursuant to C.R.S. 37-90-137(4) after July 1, 1985, 
need not be placed to use prior to the expiration of the permit. In order for the permit to 
remain valid, the well must be constructed and the owner must submit a Notice of Well 
Completion prior to the expiration date. Once such a well is put into operation, the owner 
must file a Notice of Commencement of Beneficial Use within 30 days after doing so (see 
Statewide Nontributary Ground Water Rules). 

The filing of a Well completion Report and a Pump Installation Report with The Division 
of Water Resources in Denver before an exempt well permit expires, completes the permit file 
and keeps the well permit from expiring. A Statement of Beneficial Use is not required for 
exempt wells, but does provide useful information to the Division of Water Resources. The 
submittal of a Statement of Beneficial Use for exempt wells should be encouraged . 
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RULES AND REGULATIONS 

The Division of Water Resources is responsible for enforcing the Rules and Regulations 
of the Board of Examiners for Water Well Construction and Pump Installation Contractors, 
the Statewide Nontributary Ground Water Rules and the Geothermal Rules (when 
promulgated). These rules and regulations are included in the supplement section and are 
updated on a periodic basis. The latest version should be consulted when questions arise. 

FIELD INSPECTIONS 

The Division of Water Resources has the responsibility of seeing that all conditions of 
the permit are met during the construction period and at all times when the well is in use. 
This includes a field inspection of the wells as they are being constructed and particularly 
when construction is completed and water from the well is put to use. Items to be inspected 
during construction of the well should include: 

1. Is there a valid permit? 
2. Is the well within 200 feet of the location described on the permit? 
3. Is the driller properly licensed? 
4. Is the drilling rig registered? 
5. Does the well appear to be constructed in compliance with the Conditions of Approval 

on the permit? 
A. Are there any special conditions on the permit that the driller must comply with 

such as minimum depth of casing programs, geophysical logs, etc.? 
B. Does the well appear to be constructed to supply water for the use granted on the 

permit? 
C. How far is the well from any existing well? (Non-exempt wells must be located 

more than 600 feet from any other well. This should be determined before the 
permit is issued.) 

6. If the permit is for a replacement well, has the old well been plugged and abandoned 
in accordance with the Water Well Construction and Pump Installation Rules, as required 
by the permit? 

7. Does the completed well appear to be constructed according to the current well drilling 
Rules and Regulations? 
A. Is the casing size and thickness adequate? 
B. Is the well grouted? 
C. Is the steel surface casing installed properly? 
D. Is the surface casing adequately capped? 
E. How far is the well from any leach line, septic tank, or other source of 

contamination? 

A sketch showing the components of a completed well is 
attached as Figure 7-1. 
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The use of water from a well should be evaluated during your routine trips through the 
District to determine any violations that may be occurring. When a violation is observed or 
a complaint of a violation is received, you should make a special effort to gather all the 
information you think could be useful when field checks are made. It is better to have too 
much information than have to make another trip to obtain needed information. You have 
an obligation to inform the well owner when the conditions of approval for a permit are 
being violated. Additional field checks are usually required to see that actions to correct the 
violation have been accomplished. If the violation continues, inform the Division Engineer. 
If the Division Engineer is unsuccessful in stopping the violation through a written order, the 
matter is generally referred to the Attorney General's office so that injunctive proceedings can 
be filed in court. The water commissioner may be called upon to provide testimony in court 
during the injunctive proceedings. Your testimony carries more weight if the court can see 
that you are properly prepared, so be prepared. 

WELL SEAL 

SCHEMATIC DIAGRAM OF WELL COMPONENTS 
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• CHAPTER VIII 

DIVERSION RECORDS 

Water commissioners are required to keep records on all decreed water rights in their 
district or area of responsibility. This is one of the primary functions of a commissioner, and 
the records maintained are used to support the daily uses of water. The owners of water 
rights rely on these records to protect their property right from abandonment and to build 
evidence concerning the historic use pattern. The water courts, consulting engineers, 
attorneys, and the State Engineer's staff utilize the diversion records when evaluating water 
court cases involving transfers, plans of augmentation, and exchanges. The need for carefully 
recorded and accurate records cannot be stressed enough. 

Traditionally, water diversion records were maintained in field books by the individual 
commissioner. Copies were placed in the State Engineer's office, the Division Engineer's 
office, and the water commissioner retained a copy. These records and their accuracy varied 
among divisions' and water commissioners' interpretation of what to include. They have 
often been destroyed or lost through fire or theft. 

DATABANK 

• In order to protect the diversion records and to make them more functional for use by 

• 

the public, the state of Colorado has established a water data bank. This utilizes a computer 
system that records the data and performs the calculations. To fully develop the data bank, 
it was necessary to establish a standard format for the entry of data. Consequently, it is 
necessary for all input data to be reported uniformly throughout the state. 

The technology that is used allows for a wide variation, from very simple record keeping, 
such as a direct diversion from the river used for irrigation, to a complex record involving 
augmentation water, reservoir releases and exchange plans. The goal of this chapter is to 
explain some of the basic record keeping techniques and build a foundation for understanding 
the data base. 

CLASSIFICATIONS 

' 
To properly record how water is used, it is necessary that the computer has specific 

identifying elements to distinguish the various types of water that are used by a structure. 
The term "classification" of water means the combination of codes representing the source, 
use, type of administrative situation, and other structures involved in the particular record 
entry . 
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A diversion of water from a stream will have identifying codes for the water structure 
as well as classification codes to explain its source and use. The identifying codes include 
the water district where the structure is located, and the ID number of the structure. An 
example is: WD(water district) 30, ID (identification number) 503, S (source) 1 = river, U 
(use) 1 =irrigation. These codes will be rep,orted along with the average daily use for that 
structure. The computer will then summarize all the daily diversion for the month and the 
year. An example of a simple ditch record is shown in Figure 8-1 and a final record is 
shown in Figure 8-2. 

Typically, a Water District requires record keeping for the following situations: 

o Diversion of stream water directly to irrigation 

o Reservoir water run from storage to a ditch 

o Amount of water in reservoir storage 

Other situations may exist in many Water Districts: 

o Diversion of transmountain water into a ditch 

0 Exchange of water between a ditch and a reservoir 

o Diversions at multiple or alternate points of diversion 

o Diversions under a Plan for Augmentation 

The numerous types of structures that are observed such as ditches, springs, wells and 
reservoirs are reported on three different fonns, depending on type of structure and the 
frequency of observations. The Division Engineer, Assistant Engineer, or supervising water 
commissioner will instruct the new commissioner in filling out his records and direct him as 
to the number of expected readings to be taken. 

The records process begins with the development of reporting sheets for each structure 
at the beginning of each water year. This is done by reviewing previous years' records, 
revising them as needed, and adding any new structures decreed by the water courts. A 
structure list, updated yearly, containing all structures along with pertinent data including ID 
number, structure name, and water use, helps the commissioner develop his report sheets . 
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DIVISION 7 DISTRICT 31 ANNUAL WATER DIVERSION REPORT IRRI6ATION YEAR: 1988 
111/01/87 - 10/31/88) 

~RUCTURE NAME: SPRING CREEK DITCH ( 665) SOURCE: STREAK Ill 
SOURCE STREAK : PINE RIVER ( 1) FROit 

USE I IRRIGATION Ill 
TYPE 

DAY NOV DEC JAN FEB KAR APR KAY JUN JUL AUG SEP OCT 

-----------------------------------------------------------------------------------------------------------------------------
ll 204.0001 200.0001 107.0001 133.000 120.000 I 1 I 

21 32.8001 204.000 165.0001 110.0001 120.0001 120.000 2 
31 32.800t 204.0001 200.0001 54.1001 120.000 117.0001 3 
41 22.900• 204.000 194.0001 32.500• 120.000 117.000 4 
51 34.7001 204.000 188.0001 159.-0001 120.000 117.000 5 
61 43.3001 204.0001 144.0001 185.0001 121.0001 117.000 6 
71 43.300 204.000 147.0001 185.001) 121.000 117.0001 ~ 

I 

81 43.300 204.0001 135.0001 171.0001 121.000 117.000 8 
91 61.0001 204.000 90.6001 153.0001 125.0001 117.000 9 

101 61.000 204.0001 159.0001 137.0001 125.000 117.0001 10 
111 125.0001 204.000 118.0001 133.0001 125.000 117.000 11 
121 125.000 204.000 89.0001 122.0001 133.0001 117.000 12 
131 155.0001 204.0001 97.4001 59.9001 133.000 117.000 13 
141 155.000 204.000 79.9001 51.000t 133.0001 117.0001 14 
151 155.000 204.0001 61.4001 137.0001 133.000 117.000 15 
161 196.0001 204.000 70.4001 178.0001 133.0001 117.000 16 
171 196.000 204.0001 2.1201 183.0001 133.000 117.001)1 17 
181 227.0001 204.000 48.1001 183.000 133.000 117.000 ll8 

.191 227.000 204.000 0.001)1 155.000t 132.000t L17 .000 l19 
201 211.0001 204.0001 30.1001 155.000 132.000 ·117. 000 120 
211 211.000 204.000 0.0001 120.0001 132.0001 0.001)1 l21 
221 211.000 204.0001 124.0001 132.000 122 
231 205.0001 204.000 136.0001 132.000 :23 
241 205.000 204.0001 117 .OOOt 132.000 l24 
251 194.0001 204.000 87.6001 132.000 l?t 

I • .J 

26l 194.000 204.000 149.000• 128.0001 :2o 
271 212.0001 204.0001 3.690t 151.0001 128.000 1"17 1:.. 
281 • 212.000 204.000 83.3001 151.000 128.000 l28 
291 212.000 204.0001 0.0001 140.0001 128.000 l29 
301 223.0001 204.000 uo.ooo 120.000• 130 
311 223.000 86.5001 133.000t l31 

-----------------------------------------------------------------------------------------------------------------------------
TOTAL SFD 0.00 
DAYS USED 0 
AVB SFD 0.00 

TOTAL AF 0.00 

. ANNUAL TOTAL SFD 
TOTAL DAYS USED 

0.00 
0 
0.00 

0.00 

ANNUAL TOTAL ACRE FEET : 

• 
REPORT DATE: 1111611988 

0.00 
0 
o.oo 

o.oo 

23244.71 SFD 
163.00 DAYS 

46105.88 AF 

0.00 0.00 
0 0 
0.00 0.00 

0.00 0.00 

0.00 
0 
o.oo 

o.oo 

4449.10 6120.00 2392.51 4099.10 3838.1)0 2346.00 
30 30 22 31 30 20 

148.30 204.00 108.75 132.23 127.93 117.30 

8824.79 12139.02 4745.54 8130.56 7612.67 4653.29 

t Indicates Observed data, U Indicates User supplied data. 
All other data is interpreted fro• previous observed value. 

WATER COMKISSIONER 

FIGURE 8-2 ---v-------<' ~ ;!/ ___ . -
------~-~--------------------------------------------
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Once this is completed, the commissioner begins observing the structures as often as 
required and noting the resulting information ·on the reporting sheets. Often commissioners 
have their own computers and will enter their data on a daily or weekly basis. Other may 
wait until the end of the water year, depending upon their particular situation or 
instructions. 

At the end of the water year the data is processed by the division office and reviewed 
for errors. In the event errors are found, corrections are made. The process is completed 
when the commissioner signs the record and it becomes an official record of the State 
Engineer's office. The final record is submitted in both printed form and computer disk for 
inclusion in the state-wide data base and the permanent archives of the state of Colorado on 
microfilm. ' 

Figure 8-3 illustrates the coding methodology for most of the situations encountered. 

ID NO. 

I so4 
S FROM U T 

~~------------~--~ STREAM S•Source•Stream (1) 
U•Uae•Irrigation (1) 

DITCH (504) 

STRUCTURE INFORMATION 

ID NO. S FROM 

1 502 12 1 3501 

~VOIR (3501) . 

FIGURE 8-3 

S•Source•Reservoir (2) 
From•Reservoir (3501) 
U•Use•Irrigation (1) 

U T 

DITCH (502) 

A special report is developed which includes information about the structure. This 
information is reported and may be corrected as necessary. This information has two key 
codes: 

The currently-in-use (CIU) code identifies the current activitY status of a structure. This 
code is seldom changed. However, the not-used-code (NUC) may be entered for those 
structures that have no diversion records. It is used to briefly describe why a structure has 
no diversion data for the irrigation year. The entry of this code causes a descriptive remark 
to appear on the annual water diversion summary report. If diversion records do exist, then 
other information such as acres irrigated is entered. 

These codes are included in the appendix of this manual, and are valuable for developing 
an understanding of the record keeping system and should be reviewed for complete 
comprehension. 
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CHAPTER IX 

TABULATION AND ABANDONMENT 

Statutory requirements for a tabulation of water rights originated in the Water Rights 
Determination and Administration Act of 1969. The original statute called for the tabulation 
to show water rights and changes, and called upon the division engineers to omit water 
rights which they determined to be abandoned. The list was to be decreed by the court and 
could only be changed by the court. 

The first tabulation was to be completed in 1970. The very limited time available to 
read and digitize decrees plus difficulties with 1970 computer procedures resulted in 
tabulations which contained many errors and became mired in objections. Difficulties with 
early tabulations brought forth legislative change. 

Legislative changes made the tabulation less definitive as to the status of a water right, 
separated out the abandonment process, and made the tabulation more workable. 1975 
changes to the statute dictated that the tabulation would be conclusive as to adjudication 
date, appropriation date, amount, and abandonment, but not conclusive as to the relative 
seniority of water rights. The abandonment process continued to be a part of the tabulation. 
In 1979, the statute was changed so that the tabulation would be prima facie evidence rather 
than conclusive for the date of adjudication, date of appropriation and amount. The 
tabulation was to be conclusive as to abandonment only. In 1983 the abandonment process 
was separated from the four-year tabulation process and put on a ten-year rotation. Today 
the tabulation and abandonment process is a workable procedure which results in a useful 
tool. 

WATER RIGHTS DATA BASE AND TABULATION. INTRODUCTION AND DEFINITIONS 

The Water Rights Data Base is a listing of all water rights transactions within a water 
district. It includes information about each water right, change of water right, abandonment, 
and augmentation plan. Each transaction is recorded as one or more separate lines. 

The Water Rights Data Base is an essential tool in water rights administration. The 
name, location, stream, and priority information is included for each water right. The Water 
Rights Data Base is stored in the computer of each division office in files which are usable 
through dBase III+. The data can be utilized in many fashions; either using programs 
developed by the Division of Water Resources, or using any of the tools available in dBase 
III+. The most common product is a printed list sorted by name, location, or stream and 
priority . 
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A Tabulation of water right priorities is required to be published every four years by 
Colorado Revised Statute 37-92-401. This tabulation is simply one sorting or use of the 
water rights data base. The statutory requirements for the tabulation demand that the 
division engineer on July 1, 1988 and each fourth anniversary thereafter, make a listing of 
water rights in order of seniority for those rights taking water from the same source. The 
water clerk in each division is to publish notice that those lists are available by August 31, 
1988 and each successive fourth year thereafter. The tabulation lists are made available to 
the public at a cost of $10.00 per copy. People have until July 1, 1989 or every fourth 
anniversary thereafter to state an objection to the tabulation. An objection fee of $10.00 is 
required except to correct a clerical error. Those corrections are to be published in a revised 
tabulation by December 31, 1989 or every four years thereafter. 

The 1988 tabulation was published as a current status list. This means that water rights 
transferred out of the particular ditch subtract from the water available under that priority 
in the ditch, and only the net amounts remaining is listed. Net amounts are computed and 
reported for each structure and priority separately. Net amounts for both conditional and 
absolute decrees are shown. 

THE WATER RIGHTS DATA BASE. ORGANIZATION AND ACCESS 

The Water Rights Data Base is normally used either as an alphabetical sort, a location 
sort, or a stream-administrative number (priority) sort. A listing which includes all 
transactions is generally used by the water commissioners. The current status format has 
thus far been used only for the tabulation, although it offers a great deal of potential for 
administrative use. 

Each of the Fields in the water rights data base means something. Codes used in the 
printed water rights listings are shown in the Appendix. Changes in the Water Rights Data 
Base are recorded by adding new lines of information. Existing lines are not changed or 
deleted except to make corrections. 

A water right is a priority. The use, amount, or location of a water right may change, 
or a water right may be moved to a new structure and then be listed under that new 
structure name, but the water right maintains the dates that represent its priority. Thus, the 
priority is the basis of the water right. For this reason, it is important that the dates which 
determine the priority be properly represented in the water rights data base . 
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WATER RIGHT PRIORITIES AND THE ADMINISTRATION NUMBER 

Water right priorities are determined by the adjudication date, appropriation date, and 
the date of the last previous adjudication in a particular water district. The basis for 
determining the priority of a water right is specified in Section 37-92-401 C.R.S.. The 
requirements of that statute are the basis for the administration number. Water rights with 
lower administration numbers are senior to rights with higher numbers. 

The administration number is a very useful piece of information because it is a one 
number representation of the priority of a water right. It does not change as various 
transactions occur with that water right. Other water rights, senior or junior, can be inserted 
into the data base and the administrative number for all other water rights will remain the 
same. The administrative number is especially useful because it establishes a basis for 
ranking between water districts. It thus simplifies administration between districts or 
through an entire basin. 

The district priority numbers which were used in earlier years are not useful when 
comparing two water rights in different water districts. District priority numbers may be 
listed in the Comments or in the 'priomo' field. Priority numbers are being used less in 
administration, in favor of the administrative number. 

In certain cases, water right priorities may relate back to earlier dates or be considered 
as original adjudications even though they were filed much later. These cases and the 
statutes which cause them are discussed in the examples which follow. Briefly, the cases 
where the priority may be dated back in time are: 

1. Exchanges 
2. Wells filed prior to 7/01/72 
3. Exempt wells 
4. Relation back on same source 

Sec 37-92-305(10) CRS 
Sec 3 7-92-306 CRS 
Sec 3 7-92-602 ( 4) CRS 
Sec 37-92-306 (1) CRS 

EXAMPLES OF HOW VARIOUS TYPES OF ADJUDICATIONS APPEAR IN THE WATER 
RIGHTS DATA BASE 

' 
The water rights data base can be used to list many different types of adjudications in 

a meaningful way. However, a table cannot express everything which is shown in the 
written decree and it is for this reason that maximum utilization should be made of the 
comments column. The examples shown include several types of listings. Styles for listing 
various types of adjudications may vary between divisions and may also reflect the wording 
in a decree . 
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1. Example 1 shows a simple surface water right granted an absolute decree in an original 
adjudication. We can tell this is an original adjudication since there is no "previous 
adjudication date" and an "0" in the adjudication type column. In the second line an 
"S" in the adjudication type column and a prior adjudication date tells us that this was 
a supplemental adjudication. 

2. A Conditional Surface Water Right: Example 2 in the table shows how a junior surface 
water right to a spring has been coded into the data base. In the example, Joe's New 
Spring is granted a conditional junior decree for irrigation use. In the second line of 
the example 0.2 cfs of the conditional water right is made absolute. 

3. A Change in Point of Diversion: A change of point of diversion is a fairly easy matter 
to enter. Example· 3 in the table gives an example. An amount is simply transferred 
from the original ditch and shown up as a "transfer to" under the ditch it is moving to. 
The most important thing to note is that the dates of the water right do not change. 

4. Alternate Point of Diversion: Example 4 shows how an alternate point of diversion 
might be coded. When the adjudication type has the code for an alternate point, the 
amount will not be added or subtracted in developing the current status report. The 
"alternate ID" column lists the ID for the original point of diversion. 

5. 

Where there are multiple alternate points, the reporting can often be simplified by 
showing the water moving from the historic point of diversion into one main alternate 
point. The additional alternate points can then be shown as alternate points to the 
main alternate point. The main alternate point is then listed in the "alternate I.D." 
column. 

Exchanges: Example 5 shows how an exchange might be coded into the water rights 
data base. In the given example, an upstream junior ditch (Upriver Ditch) diverts water 
from a stream which would normally be called by a downstream senior ditch. In the 
exchange, Upriver ditch is able to divert up to 55 cfs when the Midway reservoir releases 
55 cfs which can be picked up by the downstream senior ditch. Note that there is a 
special adjudication code for an exchange. Also note, that the exchange is coded 
without a previous adjudication date. This serves to make this equivalent to an original 
adjudication as required by Section 37-92-305(10) C.R.S. 

6. Augmentation Plans: Example 6 shows how an augmentation plan might be coded into 
the data base. In this instance the source of water which is dedicated to the 
augmentation plan is from the Good Old Ditch. The augmentation plan will support 
several new wells. The second line shows the amount of water transferred from the 
Good Old Ditch. The "alternate I.D." field shows the destination of the water and the 
comment describes what has happened. Coding for a plan of augmentation itself is 
done with an I. D. number greater than 7 ,000. The new subdivision plan for 
augmentation shows as the first listing under ID 8020 in the example. The structure 
type "P" notes that this is the entry for the plan for augmentation itself. In this case 
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the use code is municipal and it is a supplemental adjudication. No amount needs to 
be shown for the plan of augmentation entry. The dates result from the decree and 
filing dates of the plan. Of special importance is the "P" in the "PI A" column. This 
denotes that this is an entry for the augmentation plan itself. In the 1988 tabulation, 
this prompted the plans for augmentation to print on a separate sheet of paper rather 
than in the main body of the tabulation. 

The next line for the augmentation plan shows the water transferred into the 
augmentation plan. In this case the 4.5 cfs is transferred from the Good Old Ditch and 
bears the dates of that amount transferred. Please note that this line includes the code 
"R" in the "PIN' column indicating this is the replacement water under the plan. 

The next line shows an entry for a new junior resexvoir, ID 3552 which will store water 
and be used in the augmentation plan. Note that the resexvoir is associated with the 
plan by citation of the 8020 ID in the alternate I.D. field. 

Only wells which are individually decreed are given a line in the database. Please note 
the alternate I.D. refers back to the augmentation plan. Because these structures are 
augmented, we have an "A" in the PI A code. This clues the user of the data base to 
know that this structure is an augmented structure which may operate out of priority 
under the terms of the augmentation plan. Where the wells are not individually 
decreed, they do not need to be listed in the database . 

7. Wells: resulting from filings prior to July 1, 1972 - Example 7: Although new wells 
are entered in the tabulation much the same as surface water rights, it should be noted 
that wells which were the result of applications for water rights on or before July 1, 
1972, are not penalized by virtue of their adjudication date. Pursuant to Section 
37-92-306 C.R.S., those wells are considered to have original adjudications. This is 
accomplished in the tabulation by leaving the previous adjudication date blank. 

8. Exempt Wells: Example 8: Exempt wells are also encoded with a blank previous 
adjudication date. Pursuant to Section 37-92-602(4) C.R.S., exempt wells are treated 
as original filings in the tabulation and the previous adjudication date should be left 
blank. 

9. Relation Back and Amended Applications (example not shown):, The court decree may 
reflect an adjudication date which is driven by something other than the year in which 
the application was filed. This may be the result of a relation back pursuant to 
37-92-306(1) C.R.S. where an applicant files on the same water right as someone else 
in the prior years, but within 60 days of the prior application. Such an application may 
relate back to the earlier year for the filing date. An amendment which is of a 
substantive nature may result in the court finding an adjudication date bearing year in 
which the amendment is made rather than the initial filing. Either of these cases should 
be specified in the decree and are discussed here only for purposes of awareness. 
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10. Multiple uses (Example not Shown): Perhaps the weakest area of the database is when 
several uses are involved and a conditional decree is granted for some uses and an 
absolute decree is granted for other uses of the same water. In these cases good 
comments are a key to proper interpretation. 

IIATER RIGHTS DATA lAS£ - EXAIIPL£5 OF HOII TYPES OF ADJUDICAHOHS ARE ENCODED 

ND ID STRUCTURE NAH£ STIUCT USE DECREED IIIH ADJ ADJUD rREY ADJ APPROPRH COURT r ALTER COIIII£HT 
TYPE CODE AIIOUNT TYPE DATE DATE DATE CASE A IDI 

Empie 1. A sif!llc syr(acc water right adjydinti• 

99 504 fiRSTHERE DITCH D 
99 785 LA TECOHER DITCH D 

I 
I 

6.000 c 0 06/15/1899 04/13/1897 
54.000 c s 01/15/1908 06/15/1899 05/14/1898 

Empie 2. A spring is conditio~allr decreed for ircigatiQD use. tater O z cfs is ude absp!yte 

99 836 JOE'S HEN SPRING S 
99 836 JOE'S HEll SPRING 5 

I 
s 

1.000 C S,C 12/3l/I'87 12/31/1986 04/15/1976 17CN234 
0.200 C S,CA 12/31/1987 12/31/1986 04/15/1976 88CII 15 

Eraep!e 3. An jrrigatiM right is relocated tp a differeot headgate 

9\1 567 JIASHOUT DITCH 
99 567 NASHOUT DITCH 
99 567 IIASHOUT DITCH 

D 
D 
D 

I 
I 
I 

5.000 c 
3.000 c 
2.000 c 

0 06/15/1899 
0, TF 06/15/1899 
O,AI 06/15/1899 

05/01/1897 
05/01/1897 86CII 24 
05/01/1897 86CII 24 

This is for an original adjudication. 
This for suppletental adjudication. 

Entry for Conditional right. 
0.2 cfs tade abs, 0.9 cfs retains cond. 

This is entry for original decree. 
This entry shows a.ount transfered out. 
2 c fs was abandoned in the change 

99 786 NEJIGATE DITCH D I 3.000 C O,TT 06/15/1899 05/01/1897 86CII 24 3 cfs toYed in. Dates stay the sm. 
Other entries tight appear unde the Newgate ditch. Note that the 11ater 11as aoved to a new structure 
but the priority (represented by the 3 dates) retlined the sate. 

EmpJe 4 • The court alloNs an alternate ppint of diversion including a change of yse 

99 698 NEARTCNN DITCH D I 4.500 c s 01/25/1908 06/15/1899 07/15/1904 Entry in first supple1entaJ adj. 

99 5324 TOJIH NELL 3 II IH 1.000 c s 12/31/1978 12/31/1977 OS/15/1977 78CII 34 This is junior decree for 11inter use. 
99 5324 TOliN NELL 3 II IH 1.000 c S,AP 01/25/1908 06/15/1899 07/15/1904 78CII 34 698 1 cfs for suuer use frot Hearto11n Ditch 

fUIJ!Il ~. Y l"biDB, 

99 765 UPRIVER DITCH D I 68.0110 c s 01/15/1908 06/15/1989 05/30/1902 This is edsting entrr for junior ditch. 
99 765 UPRIVER DITCH D I 55.000 c EX 12/31/1985 08/07/1920 85CII 56 3150 55 cfs e~cltange vi th tidtay res. release 

99 31SO IIIIIIIAY RES. R I,A 976.000 A s 09/15/1927 01/15/1908 08/07/1920 

En•le 6, Aft aauentaliQD plan for a svbdiyjsipg 

99 633 SOOI OLD IITCII D I 8.600 c s Ol/15/1908 06/15/1899 05/12/1897 Entry for historic irrigation use 
99 633 SOOI OLD DITCH D I 4.500 c S, TF Ol/15/1908 06/15/1899 05/12/1897 85CII 28 8020 4.5 cfs transferred to P to A 

99 802D 10 SUIDIY P OF A , II 12/31/1985 12/31/1!184 04/15/1!185 8SCI 28 r Entrr fer plan itself. 110te •p• code 
99 8020 liN SUIDIV P OF A , " 4.SOOC S, TT 01/15/1908 06/lS/1899 05/12/1897 85CII 28 R Transfer of Good Old Di tcb water te plan 

99 3552 Jill SUIDIY RES R A 30.000 A s 12/31/1985 12/31/1984 04/15/1985 8SCI 28 I 8020 Tbe reservoir got a jUIIior right 

99 5121 HEll SUBDIV IIELL II II " 0.003 c s 12/31/1985 12/31/1984 04/15/1985 85CII 28 A 8020 'A" code and ALTER II ref. aug. plan 
99 5122 Jill SUBDIY IIELL 12 II " 0.003 c s 12/31/1985 12/31/1984 04/15/1985 8SCII 28 A 8020 This is a decreed 11111 

fiiiJ!ll z. I Hll mreed in fjl jog Mdt QQ pr befpre Juh L lW 

99 5049 JOE'S F ARII IIELL II 1.200 C 0 12/31/71 06/15/1952 II 1222 Prev. adj. date blao•, entered as origin 

Emple 8. All CJUPt well 

99 5997 IIOUSE NELL II D 0.003 C 0 12/31/1986 65 06/15/1985 BSCN 48 Prev. adj. blank, udered as original 



ABANDONMENT 

• "Abandonment of a water right" means the termination of a water right in whole or in 

• 

• 

part as a result of the intent of the owner thereof to discontinue permanently the use of all 
or part of the water available thereunder. Any period of nonuse of any portion of a water 
right shall be tolled and no intent to discontinue permanent use shall be found for purposes 
of determining an abandonment of a water right for the duration that the land on which the 
water right has been historically applied is enrolled under Title XII of the federal "Food 
Security Act of 1985", P.L. 99-198. (Sec. 37-92-103(2)(CRS)) 

Colorado Statute sets procedures through which a water right may be determined to be 
abandoned by the water court. Although a water right could be determined partly or fully 
abandoned as a result of an application concerning that right or a motion brought by a third 
party, the primary procedure for abandonment is the ten year abandonment list for each 
division. 

Each ten years the division engineer in each division is required to prepare a decennial 
abandonment list. The list is to be prepared by July 1, 1990. The list is to include water 
rights which the division engineer determines to be abandoned in whole or in part. (Sec. 
37-92-401 CRS) 

Statute requires the division engineer to investigate the circumstances relating to each 
water right which has not been fully applied to beneficial use (Sec. 37-92-401(1)(C). 
Statute also sets a standard for a presumption of abandonment: 

"For the purpose of procedures under this section, failure for a period of ten years 
or more to apply to a beneficial use the water available under a water right when 
needed by the person entitled to use same shall create a rebuttable presumption of 
abandonment of a water right with respect to the amount of such available water 
which has not been so used; except that such presumption may be waived by the 
division engineer or the state engineer if special circumstances negate an intent to 
abandon.11 (Sec. 37-92-402(1)CRS) 

The list is to be mailed by certified mail to the last known owner of the water right 
and to be published in the county for each point of diversion no later than July 31, 1990. 
Objections must be filed by July 1, 1991 and there is a ten dollar fee. The division engineer 
may revise the list until December 31, 1991 at which time it is to be filed with the water 
clerk who is to publish notice of the list in the resume. Protests to the list would need to be 
filed with the court by June 30, 1992. The statute continues with additional procedures each 
ten years thereafter. · 

In order to have a defensible abandonment list, it is necessary to have a good 
investigation of the water which is considered for full or partial abandonment. A field 
investigation and photograph should be a minimum review for each right being considered, 
as well as a thorough research of the past ten years of diversion records. 
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CHAPTER X 

WATER COURT 

INTRODUCTION 

The water court in Colorado was established as a separate and unique entity in the 
1969 Water Right Administration and Determination Act. Prior to the 1969 act and going 
back to the 1879 Irrigation Act, the district courts were responsible for adjudicating water 
rights. On an infrequent basis, depending upon legislation or the general need to adjudicate 
recently developed waters, the district court would preside over adjudication suits in which 
relative priority of various water rights was determined. Now, with the 1969 act, the water 
court continuously holds hearings to adjudicate water right claims, and new water rights are 
decreed on a regular basis. 

Any person who desires a determination of a water right, conditional or absolute, can 
file an application with the water clerk which provides the facts which support such a 
determination. Application forms are prepared and made available by the water judge and 
water following clerk. The Appendix contains the current filing fees and general requirements 
for filing pleadings regarding water rights. A copy of the local water court rules will provide 
more detailed information regarding pleadings . 

Applications submitted during any given month are compiled into a resume which 
describes all of those rights. The resume is published in a newspaper in each affected county, 
and is also sent to people the referee believes would be affected and people who regularly 
subscribe to the monthly resume. This notice process allows all potentially affected water 
users an opportunity to evaluate the impacts of the proposed application on their water 
rights. If they feel their water rights may be injured by a new application, the water user can 
oppose an application by filing a statement of opposition with the water clerk by the end of 
the second month after the month in which the new application is filed. Once applications 
are filed, the court must make investigations to determine the validity of the statements made 
in the application and the statements of opposition. As part of the investigation, the division 
engineer is consulted and a written summary of the consultation is provided to the applicant 
and the court. The applicant is required to send copies of the consultation to all parties in the 
case. Once all determinations and investigations are made, a ruling and decree of the court 
is entered which describes the water right, if granted. These decrees are then tabulated by 
the division engineer and become part of the water right system to be administered by the 
Division of Water Resources . 
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WATER COURT AND WATER JUDGES 

The 1969 Water Right Administration and Determination Act provided that the position 
of water judge be established to hear water matters. The water judge represents the district 
courts of all counties situated entirely or partly within a water division. Of the district 
judges, only the water judge can hear or act with respect to water matters within a division. 
These proceedings are generally referred to as water court proceedings. The water judge 
normally sits in the county where the water clerk is located. However, the water judge can 
conduct hearings in other counties within the water division upon request of parties involved 
in a case (See Sec. 37-92-304(4), CRS (1973)). Lists of the names and locations of the 
water judges and water courts for the seven water divisions in Colorado are provided in the 
Appendix. 

The water judge is designated to hear all new and pending water matters in a division. 
To help investigate and evaluate water right applications, the water judge may appoint a 
referee. All applications for water rights are referred to the referee by the water judge. As 
a result, the water judge does not hear those cases that are completed by the referee. The 
water judge does handle all cases re-referred by the referee, all protests to the referee's 
rulings, and various complaints dealing with water matters. Semi-annually, each judge in the 
seven water divisions sets hearings for pending water matters. This setting of cases has 
generally been referred to as "term day'' . 

Hearings held by the judge are conducted in accordance with the Colorado Rules of 
Civil Procedure. The division engineer is to appear to provide pertinent information and can 
be represented by the attorney general. The applicant has the burden of proving his case, 
including the showing of non-injury to existing water rights, in applications for a change of 
water right or plan for augmentation. 

The judge and referee are guided by statutory standards in making their decisions as 
provided in Section 37-92-305, CRS (1973). These standards relate to priority dates, 
diligence, and terms and conditions to prevent injury and are summarized in Part 3 of Article 
92, Title 37 of the Colorado Revised Statutes. 

WATER REFEREE 
' 

The water referee is appointed· by the water judge as provided in Section 37-92-203(4), 
CRS (1973), and is the initial person that can issue a ruling regarding a water right. All 
water right applications are referred to the referee by the water judge. The referee then is 
responsible for investigating the applications and issuing a ruling unless he re-refers the case 
to the water judge. In most cases the referee can issue a ruling. However, in complex cases 
involving important legal issues or in instances where a party to the case indicates they will 
protest the referee's ruling if it is adverse to their cause, the referee will re-refer the case to 
the judge. 
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After the referee issues a ruling on an application, any person has a 20 day period in 
which to protest the ruling and must state the factual and legal grounds upon which such 
protest is based. A protest ruling is schedul~d for a de novo hearing before the judge. The 
water judge then must affirm, deny, or modify the referee's ruling. If no protest is made to 
the referee's ruling within 20 days, the ruling is then signed by the water judge and becomes 
a decree of the court. 

The water referee's investigations into a case to become familiar with the subject matter 
in the case and determine the validity of the statements made in the application involve a 
consultation with the division engineer. After the consultation, or conference, the division 
engineer files a consultation report with the court and the applicant. This report outlines the 
issues that arise during· the consultation with the referee and provides the applicant with an 
idea of any problems to be resolved or information that will be necessary in order to get a 
final decree. 

Subsequently, an informal hearing or conference is often held to discuss the application 
with all parties involved in the case. This hearing allows the parties to present their 
information and concerns, and provides the referee with the facts that are necessary in 
writing a ruling. Once the referee has made these investigations, he can write a ruling 
concerning the application. The referee's ruling can modify the water right application, even 
if no statements of opposition are submitted. The referee, in making his ruling, is guided by 
the same standards as the water judge in writing a decree. These standards relate to 
priorities, diligence, and terms and conditions necessary to prevent injury to other vested 
water rights. Many of these standards evolve from supreme court cases that come down 
periodically. 

Each ruling must provide several facts that describe the water right. Such information 
includes the name of the applicant, the location of the water right, the means of diversion, 
the type of use, the amount and priority of the water right, and any other pertinent 
information. This information is the basis upon which the right will be administered. It is 
also the information that is entered into the water rights tabulation. It is important that this 
data is accurate and complete in order to assure proper administration. 

WATER CLERK ' 

Section 37-92-209, CRS (1973) establishes the position of water clerk in each water 
division. The water clerk is an associate clerk of the district court and is appointed as any 
other district court clerk. It is the responsibility of the water clerk to maintain records of all 
proceedings related to water right applications and determinations. The water clerk can have 
assistants, and the water clerk's office operations are funded by the supreme court . 

The water clerk records and files all applications for a water right. The forms for water 
right applications are made available by the water clerk. As each application advances, the 
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water clerk records all transactions related to the case and has 4 complete legal record for 
each case. The water clerk charges a fee for all applications filed. The fee varies depending 
upon the 
type of application. People wanting to file an application for a water right should be 
informed that the water clerk has the forms needed to file for a water right and is the person 
with whom to file a water right application. Also, people wanting to know the status of a 
water right application should be sent to the office of the water clerk. 

The water clerk also is responsible for publishing the monthly resume of water right 
applications as described in Section 37-92-302(3), CRS (1973). Additionally the clerk is 
required to publish a notice of availability of the quadrennial tabulation of water rights in the 
resume every 4th year. This is done in cooperation with the division engineer. The water 
clerk is required to have a copy of the tabulation available at all times in the office. Finally, 
the water clerk is to file a signed copy of the decennial abandonment list every ten years and 
make the list available during office hours. 

WATER RIGHT CONSULTATION PROCESS 

As explained in proceeding sections, the water referee must make investigations into 
each water right application to obtain complete and correct information that is necessary in 
writing a ruling. A part of this information comes from the required consultation with the 
division engineer and, at times, the state engineer. In cases that are re-referred to the judge 
before the consultation between the referee and division engineer is held, the division 
engineer is to file a written recommendation regarding the application to the water court. 
Therefore, the role of the division office (division engineer and water commissioners) is very 
important in evaluating a water right application. 

In preparing for the meeting with the court that culminates in the consultation or 
recommendation report, the division engineer wants to become as familiar as possible with 
the particular facts surrounding a given water right application. The knowledge of the local 
water commissioner is most valuable in evaluating a water right application. Input from the 
water commissioner as to river operation, other water rights that could be affected, and the 
feasibility and administerability of the proposed right is necessary. Such information becomes 
an integral part of the consultation. Additionally, this knowledge may be needed later as 
testimony in a court case. It is therefore very important that the water commissioner become 
knowledgeable of each new application and work closely with the division engineer in 
providing an accurate and complete report to the water court. 

As mentioned above, the division engineer must make a recommendation on each new 
application. Additionally, the division engineer is to furnish pertinent information to the 
water judge in hearings before the judge. The state and division engineers are also allowed 
to become official parties in a case by filing a statement of opposition. Because of these 
responsibilities, it is imperative that accurate information be obtained related to each new 
application. 
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Figure 10-1 is a line diagram that outlines the process involved in obtaining a water 
right. It shows the different periods in the process and the general path which a water right 
must follow in order to become decreed. It should be noted that any application will take 
a minimum of five months before it is decreed. In divisions where there are numerous 
applications, the hearings cannot be set right away. In many such cases, over one year may 
lapse before an application can become a final decree. 
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ABANDONMENT: 

ABSOLUTE: 

ACRE FOOT: 

ADJUDICATION 
DATE: 

ALLUVIUM: 

ALTERNATE 
POINT: 

APPROPRIATE: 

APPROPRIATION 
DATE: 

AQUIFER: 

ARTESIAN WELL: 

AUGMENTATION: 

BENEFICIAL USE: 

DEFINITIONS 

The loss of a water right due to non-use and court action. A water 
right can be subject to abandonment if a period of ten years of non 
use occurs when water was available. 

A water right that has gained permanent status as the result of a 
court proceeding. Water rights may be conditional and then granted 
absolute status when placed to beneficial use. 

The amount of water which will cover one acre of land, one foot 
deep. One acre of land is 43,560 square feet. 

The date that the court awarded a water right. For tabulation 
purposes, the adjudication date is the last day of the year in which 
the application is filed (since the 1969 Act). 

Sand and gravel deposits in river channels or flood plains. 

An additional point of diversion that can be used, in lieu of, or in 
conjunction with the original point. Some structures may have 
several alternate points. 

The act of possessing, controlling, or demonstrating an intent to 
use water for beneficial purposes. 

The date that can be proven in a court of law from which there 
was an open overt act upon the land to demonstrate an intent to 
apply water to a beneficial use. 

A geological formation that contains ground water and transmits it 
in quantities to permit economic use. 

A well that may free flow on the surface due to hydrostatic pressure 
on the aquifer, or the water level in the well' rises above the aquifer. 

Add to an existing water supply. 

Applying water to a useful purpose in an efficient and responsible 
manner without being wasteful. Beneficial uses can include 
irrigation, domestic, municipal, manufacturing, mining, recreation, 
and numerous other purposes . 
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C.I.U.: 

CARRIAGE LOSSES/ 
TRANSPORTATION 
LOSSES: 

CASE LAW: 

CLASS I DAM: 

CLASS II DAM: 

~LASS III DAM: 
I 

CLASS IV DAM: 

CONDITIONAL 
WATER RIGHT: 

CONJUNCTIVE USE: 

CONSUMPTIVE USE: 

Current In Use Code; Codes that are used in the data base for 
diversion records, to denote the current long range activity status 
of a structure. 

The amount of water lost through evaporation, seepage to the 
aquifer, phreatophytes, and bank storage as water travels through 
a reach of a stream or ditch. 

Law that is developed or established as the result of court 
interpretation of statutes. 

A dam for which loss of human life is expected in the event of 
failure of the dam. 

A dam for which significant damage is expected to occur but no 
loss of human life is expected in the event of failure of the dam. 

A dam for which loss of human life is not expected, and damage 
to structures and public facilities is not expected in the event of 
failure of the dam. 

A dam for which no loss of human life is expected and which 
damage will occur only to the dam owner's property in the event 
of failure of the dam. 

A provisional water right that has not been applied to beneficial 
use or granted absolute status by a water court. 

The coordinated use of ground water and surface water to complete 
an appropriation and maximize the beneficial use of available water. 

The amount of water that is consumed and lost to the system while 
applying water to a beneficial use. 

CUBIC FOOT PER SECOND, 
SECOND FOOT, CFS: A measurement of flow in which one cubi~ foot of water flows by 

a given point in one second of time, equal to '449 gallons per minute. 

DATA BASE: 

DECREE DATE: 

DE NOVO: 

A computerized compilation of information that is used for reference 
and development of information. 

The date a decree is signed. 

Begin anew or start again. 

DESIGNATED GROUND WATER 
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BASIN: 

DILIGENCE: 

An area that has been designated by the Colorado Ground Water 
Commission wherein ground water is the primary source of supply . 

The efforts associated with developing a conditional water right in 
order to perfect it as an absolute water right. 

DIRECT FLOW RIGHT: A water right that is measured in terms of a rate of flow, generally 
in cubic feet per second, and diverted for immediate beneficial uses. 

DISTRICT: 

DIURNAL: 

DIVERSION: 

DRAINAGE BASIN: 

DUTY OF WATER: 

DYNAMIC: 

EVAPORATION: 

EVAPO
TRANSPIRATION: 

EXCHANGE: 

EXEMPT WELL: 

FEE WELL: 

The term that has historically been given to the former water 
districts. Water districts were originally defined by statute and were 
generally described as a specific geographic area of responsibility for 
water administration. 

The daily fluctuation of the level of a stream as a result of snow 
melt or rain-influenced flows. 

To take or divert water from a source for a purpose. 

The geographic area that contributes water to an individual stream. 

The amount of water required for the practical and beneficial 
irrigation of a given amount of land; i.e., 1 cfs to irrigate 80 acres . 

Activity or motion do to a force such as water pressure. 

The loss of water to the atmosphere as a result of changing water 
from a liquid state to a vapor. 

The process that a plant uses to consume water from the earth's 
surface and release it to the atmosphere. 

Diverting water at one place and replacing it at another without 
causing injury to other water rights. 

A well, usually domestic or stock watering, that is presumed to be 
exempt from administration as a result of statutory provisions 
assuming non-injury to other water users. ' 

A well that is not exempt and requires a finding by the State 
Engineer of non-injury to other water rights before a permit can be 
issued. The permit number will generally have an "F" at the end . 
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FUTILE CALL: 

GPM (gpm): 

GROUND WATER/ 

The term used when there is an inability to deliver water 
downstream to a senior appropriator by curtailing upstream junior 
diversions as a result of hydrological conditions such as: amount of 
water available, distance and type of stream bed between diversion 
points, the velocity of the water, the probable duration of available 
flow, and predictable return flow. 

Gallons per minute; the amount of water in gallons flowing by a 
given point in one minute; 448.8 gpm equals 1 cubic foot per second. 

UNDERGROUND WATER:Water located beneath the surface of the earth. 

HEADGATE: A device that is used to control the diversion of water from a stream, 
canal or reservoir. 

HIGH HAZARD DAM: A term that was formerly used to defi:ne a dam for which loss of 
human life ~s expected in the event of failure of the dam; present 
rules and regulations refer to this type of structure as a Class I dam. 

·HISTORIC USE: The recorded beneficial uses of a water right as generally defined 
through the water commissioner diversion records . 

HYDRAULICS: 

HYDROGRAPHER: 

INFILTRATION: 

INJUNCTION: 

INTERMITTENT 
FLOWS/STREAMS: 

IRRIGATION YEAR: 

JUNIOR PRIORITY: 

LINE DIAGRAM: 

The scientific study of the behavior of fluids. 

A person who is responsible for the measurement of stream flows, 
the collection, interpretation, and evaluation of stream flow data, 
and the computation of permanent hydrographic records. 

The migration of water into the ground from a surface supply. 

A court action stopping a party from proceeding or acting further. 

Streams that do not have a continuous flow throughout the year .. 

The irrigation year for the purposes of recording annual diversions 
of water for irrigation in Colorado begins November 1 and ends 
October 31 of each year. ' 

A water right that is inferior in priority to another right. 

A drawing showing the relative position of diversions with priorities 
and the inflows of a stream system . 
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LOW HAZARD DAM: A term that was formerly used to define Class III and rv dams, 
where there would be no loss of human life or significant damage 
to property in the event of a failure of a dam. 

MATERIAL INJURY: 

MEAN DAILY FLOW: 

MINER'S INCH: 

MINIMUM STREAM 
FLOWS: 

MITIGATION: 

MODERATE HAZARD 
DAM: 

N.U.C.: 

NATURAL STREAM: 

NON-CONSUMPTIVE: 

NON-TRIBUTARY 
GROUND WATER: 

A reduction of water available to a water user as the result of 
diversions by other water users. 

The average flow of a stream over a 24-hour period, generally 
expressed in cubic feet per second or acre feet per day. 

The amount of water that will pass through a one-inch square orifice 
under a given head pressure. In Colorado, 38.4 miner's inches equals 
1.0 cubic foot per second. 

The amount of water that is necessary in a stream to protect the 
environment to a reasonable degree. Minimum stream flow water 
rights are appropriated for the people of the state of Colorado, by 
the Colorado Water Conservation Board, and confirmed by Water 
Court decree. The priority of minimum flow water rights dates 
from the date of application and the court decree, and generally 
are very junior rights on the stream . 

To moderate or reduce the impact of injury. 

A term that was formerly used to define Class II dams, where there 
would be no loss of human life, but there would be significant 
damage to property in the event of a failure of a dam. 

Not Used Code; Codes that are used in the data base for diversion 
records to describe briefly why a structure has no diversion data 
for the irrigation year. 

A channel on the surface of the earth that has been formed by 
flowing water. 

The use of water which does not reduc~ the quantity of water 
available to other appropriators. Non-consumptive uses include 
hydro power, fishing, boating, etc. 

Ground water that is not physically connected to a stream system, 
which in Colorado is defined by statute. See CRS 1973, 
37-90-103(10.5) as amended . 
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ORIGINAL 
ADJUDICATION: 

OVER-APPROPRIATED 
STREAM: 

PARSHALL FLUME: 

PERCOLATION: 

PHREATOPHYfE: 

PIEZOMETER: 

PREVIOUS 
ADJUDICATION: 

PRIORITY: 

PROMULGATE: 

RECHARGE: 

REFILL: 

RESERVED RIGHTS: 

RETURN FLOWS: 

The court proceeding that was the first to be held in a water district. 

A stream system that during certain times of the year does not have 
adequate water to satisfy all of the water rights demanding water. 

A device used to measure the flow of water in an open channel that 
was developed by Ralph Parshall, a professor of hydraulic 
engineering at Colorado State University. 

The infiltration or absorption of water· into soil, or the migration 
of water through a geologic formation. 

A plant that has its root system in shallow ground water and is 
often found along streams, rivers and canals. 

A pressure sensing device which measures the elevation or head of 
water pressure. Usually used on earthen dams to determine the 
elevation of the piezometric line of water infiltrating from the 
reservoir . 

A court proceeding which was held prior to another. 

The relative seniority of a water right as determined by its 
appropriation date, adjudication date, and previous adjudication 
date. 

To place a rule or law into effect by formal public declaration or 
announcement. 

To enhance an aquifer by placing additional water into it through 
percolation of surface water, or injection wells. 

A term used when a reservoir is given the right for a second filling. 
' 

Water rights established by reservation of lands by federal 
government for given purposes such as Indian Reservations. 

Water which returns to a stream or aquifer system after it has been 
used for a beneficial purpose . 

78 



• 

• 

• 

REUSE: A term that often applies to the use of transbasin water, non
tributary water, or transmountain water, where the owners have 
the right of successive use as long as they maintain identification and 
control of their water. 

RIPARIAN: Along or on the bank of a natural water course. 

RIVER CALL: A request by a water user to have the Division Engineer curtail 
junior appropriators to provide water to a senior right. 

RIVER INDEX GAGE: A gage on a stream at a given point which is used to determine 
interstate compact obligations or to account for those obligations. 

SATURATED 
THICKNESS: The thickness of water bearing materials in a geological formation. 

SENIOR PRIORITY: A water right that is superior in priority to another right. 

SHIFf: A correction made to a rating table or rating curve to adjust for 
changing stream or canal flow conditions. 

SOLUTION CHANNEL: A channel formed through a rock formation as a result of the 
minerals in the rock becoming dissolved by water and going into 
solution. 

SPECIFIC YIELD: 

STAGE: 

STORAGE RIGHT: 

STREAM MILE: 

SUBLIMATION: 

SUBORDINATION: 

SUPPLEMENTAL 
ADJUDICATION: 

The amount of ground water that can be recovered from a given 
volume of saturated aquifer (usually expressed as a percentage). 

The level of flows in a river or stream above a given level. 

A water right that is measured in terms of volume, generally acre 
feet, and impounded and held for later beneficial uses. 

The distance upstream from the mouth of a stream as measured 
along the stream in miles. 

The act of change from a solid state to a gaseous state without 
becoming liquid, such as the loss of water content in the snow pack 
directly to the atmosphere. ' 

To give up or relinquish a senior priority to a junior priority. 

A court proceeding which was held after an original adjudication. 
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SUBSTITUTE SUPPLY: The replacement or substitution of water so that a use can continue 
out of priority without injury to other appropriators. 

TAIL WATER: 

TRANSBASIN 
DIVERSION: 

TRANSMISSM'IY: 

TRANSMOUNTAIN 
DIVERSION: 

TRIBUTARY: 

Surface flows of water that are the result of runoff from irrigation 
or outfall lines. 

Water that is diverted from one river basin to another river basin. 

The water transmitting capacity of an aquifer or geological formation. 

Water that is diverted from a major river system to another major 
river system. This term is often used when water is transported 
across the continental divide. 

Water that is hydrologically connected to a stream system either by 
surface or underground flows. 

UNDERAPPROPRIATED: A stream system that has surplus water available for appropriation. 

VESTED 
WATER RIGHT: 

VIRGIN FLOW: 

WASTE WATER: 

WATER COURSE: 

WATER RIGHT: 

WATER YEAR: 

WELL LOG: 

YIELD: 

A water right said to become vested when the water user has 
completed the appropriation and it is supported by a court decree . 

The natural flow of a stream which would occur if man had not 
affected or used water from the stream. 

See Tail Water. 

A naturally occurring water channel such as a stream, river, or 
arroyo. 

The right to use water for a given beneficial purpose with a specific 
priority. 

The water year for the purpose of calculating annual stream flows 
which begins October 1 and ends September 30 of each year. 

' 

A detailed description of the geological formations that are 
penetrated when a well is drilled. 

The amount of water that can be produced by a stream system or 
water right . 
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Alternate point 63 
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Appropriation 1-3, 5, 47, 60, 62, 73, 74, 78, 80 
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Aquifer life 51 
Artesian 19, 73 
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. 55, 56, 59, 70, 76 
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Conjunctive use 5, 74 
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Cutthroat flumes 28 
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Data base 55, 59-64, 73, 74, 77 
dBASE III+ 60 
De novo 69, 74 
Decreed 10, 18, 26, 35, 37, 40, 41, 43, 55, 56, 60, 64, 67, 71 
Decreed amount 40, 41 
Delivery 33, 34, 37 
Depletion 12 
Designated ground water 5, 18, 74 
Digital punch recorder 30 
Diligence 47, 68, 69, 75 
Direct flow right 75 
Discharge 15, 18, 23-26, 28-32, 35 
Discharge table 24 
Distribute 34 
District priority 62 
Ditch 1-3, 9, 10, 15, 20, 23, 25, 26, 28, 30, 33-36, 40, 41, 56, 61, 63, 64, 74 
Diurnal 16, 75 
Diversion 3, 10, 18, 20, 29, 31, 32, 35-37, 40, 41, 43, 55, 56, 59, 63, 66, 69, 

73, 74-77, 80 
Diversion records 3, 10, 31, 32, 35, 36, 41, 55, 59, 66, 74, 76, 77 
Division Engineer 2-4, 7, 9, 11, 31, 34-36, 41, 45-47, 54-56, 61, 66-70, 79 
Drainage basin 14, 75 
Duty of water 75 
Efficient diversion 40 
Engineering plans 9, 46 
Erosion control dam 46 
Evaporation 12, 14, 20, 21, 42, 74, 75 
Evaporation losses 42 
Evapotranspiration 12 
Exchange 36, 37, 43, 55, 56, 63, 75 
Exempt well 51, 52, 75 
Expanded use 35, 36 
Fee well 75 
Field books 55 
Field commissioner 23, 25, 31, 32 
Field inspection 32, 34, 35, 53 
Field report 4 7 
Field sheet 45 
Float measurement 25 
Format 55, 61 
Formation 2, 5, 73, 78-80 
Freeboard 46 
Futile call 41, 76 
Gage height 24, 29-31 
Gallons per minute 23, 25, 74, 76 
Gated outlet 46 
Geologic 16, 18, 19, 78 
Geothermal 50, 51, 53 
GPM 76 
Ground water 3-7, 9, 10, 12, 14-16, 18, 19, 21, 23, 43, 44, 47, 49-53, 73-79 
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Headgate 11, 16, 33, 40, 41, 45, 48, 76 
High hazard dam 76 
Historic consumptive use 43 
Historic use 3, 36, 47, 55, 76 
Household use only 50 
Hydraulic 1, 16, 78 
Hydraulically 16 
Hydrograph 14-16 
Hydrographer 24, 29-31, 76 
Hydrologic 9, 12-14, 16, 18, 19, 26 
Hydrologic cycle 12-14, 16, 18, 19 
Infiltration 14, 76, 78 
Injunction S, 76 
Injury 5, 6, 9, 16, 19,· 36, 37, 43, 49, 51, 68, 69, 75, 77, 80 
Input data 55 
Intent to abandon 66 
Interstate compacts 4, 7, 10 
Irrigation 1-4, 10, 12, 26, 28, 32, 40, 50, 51, 55, 56, 59, 63, 67, 73, 75-77, 

80 
Irrigation year 10, 59, 76, 77 
Junior appropriators 79 
Junior priority 76, 79 
Jurisdiction 4, 23 
Jurisdictional 9, 45, 46 
Legal action 35, 41 
Line diagram 37, 39, 71, 76 
Livestock tank 46 
Livestock wells 48 
Man-made 20, 21 
Manual 1, 3, 4, 7, 28, 45, 46, 59, 82 
Material injury 5, 6, 77 
Mean daily flow 16, 77 
Measuring device 11, 26, 29, 30, 40, 42 
Microfilm 59 
Miner's inch 77 
Minimum flow 77 
Mitigation 77 
Modeling 18 . 
Monitoring 10, 11, 24, 32 
Natural 2-4, 14, 15, 18, 20, 21, 47, 51, 77, 79, 80 
Non-consumptive 77 
Non-decreed 41 
Non-exempt 48, 50-53 
Non-recording 23, 24 
Nontributary 51-53 
Nonnally dry 46 
Not non-tributary 18 
Notice of intent to impound 46, 4 7 
NUC 59 
Observation 24, 35, 45, 46 
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Official. records 10, 11 
Open channel flow 26 
Original adjudication 63, 79 
Out of priority 42, 64, 80 
Outflow 15 
Outlets 9 
Overappropriated 33, 43, 50 
Parshall flume 26, 28, 29, 48, 78 
Percolation 78 
Periodic chart 31 
Permits 5, 43, 50-52 
Phreatophyte 78 
Post headgates 41 
Precipitation 14, 20 · 
Previous adjudication 62-64, 78 
Priority 2-4, 6, 11, 12, 18, 36, 37, 40, 42, 46, 47, 50, 51, 60-62, 64, 67-69, 

76-80 
Promulgated 6, 11, 18, 49, 53 
Public record 36 
Quantity 21,23, 26, 51,77 
Rating 15, 23-25, 28, 29, 31, 79 
Rating curve 15, 23, 24, 79 
Rating table 24, 25, 29, 31, 79 
Recharge 5, 16, 19, 36, 44, 51, 78 
Recorder 24, 30, 31, 35, 36 
Recording gage 23 
Records 3, 10, 11, 18, 30-32, 35-37, 40, 41, 45, 55, 56, 59, 66, 69, 70, 74, 

76, 77 
Rectangular weir 28 
Refill 42, 78 
Registration 5, 50 
Regulate 5, 23, 33, 34, 41 
Relate back 62, 64 
Relation back 62, 64 
Reservoir 2, 10, 11, 16, 20, 21, 26, 34-37, 40, 42, 46, 47, 55, 56, 63, 64, 76, 

78 
Reservoir run 20 
Restriction 9 
Reuse 79 
Riparian 2, 79 
River call 79 
River index 37, 79 
Satellite 10, 24, 30-32 
Satellite Monitoring 10, 24, 32 
Saturated thickness 51 
Senior appropriator 2, 5, 76 
Senior priority 79 
Shift 29, 31, 79 
Shifts 25, 29, 31 
Solution channel 79 

' 
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Source 3, 4, 14, 16, 31, 43, 47, 53, 55, 56, 61-63, 75 
Specific yield 51, 79 
Specifications 28, 46, 4 7 
Spring 16, 18,19,63 
Staff gage 24, 30 
Stage 14, 23, 24, 26, 28-32, 36, 79 
State Engineer 3-7, 9-12, 18, 28, 29, 34, 35, 37, 41, 43, 46, 48, 50-52, 55, 

59, 66, 70, 75 
Statement of Beneficial Use 52 
Stilling well 23 
Storage 3, 9, 14, 21, 23, 25, 26, 34-37, 42, 46, 47, 56, 74, 79 
Storage level 9 
Storage right 42, 79 
Stream gage 23, 24, 29 
Stream losses 33 
Stream mile 79 
Strip chart 30, 31, 36 
Structure list 56 
Sublimation 12, 79 
Submergence 26, 27 
Subordination 79 
Substitute supply 43, 80 
Surface water 6, 12, 16, 18, 23, 42, 44, 63, 64, 74, 78 
Tabwation 3, 11,33,37, 60,61,64, 69, 70,73 
Tail water 80 
Tape gage 30 
Technology 55 
Topographic maps 37 
Transbasin 3, 34, 79, 80 
Transferred 7, 12, 61, 63, 64 
Transfers 55 
Transit losses 20, 21 
Transmissivity 80 
Transmountain 3, 34, 36, 37, 40, 56, 79, 80 
Transportation charges 34 
Trespass 45 
Tributary 4-6, 16, 18, 19, 33, 50-52, 77, 79, 80 
Tributary groundwater 51 
Underappropriated 33, 80 
Use code 64, 73 
Variances 49 
Velocity 23-25, 28, 76 
Verbal order 41 
Vested 2, 5, 16, 36, 43, 49, 51, 69, 80 
Virgin flow 80 
Waste water 80 
Water 1-7, 9-12, 14-16, 18-21, 23-26, 28-37, 40-47, 49-56, 59-71, 73-80, 82, 

83 
Water clerk 61, 66-70 
Water court 3, 4, 10, 35, 36, 43, 45, 47, 51, 55, 66-68, 70, 74, 77, 83 
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Water data bank 11, 55, 83 
Water district 4, 56, 60, 62, 78 
Water Judge 67-70 
Water right 2-6, 23, 33, 36, 37, 42, 47, 51, 60-71, 73-76, 78-80 
Water Talk 32 
Water year 56, 59, 80 
Weir 28, 29 
Well 4-7, 9-11, 16, 23, 25, 30, 34-37, 44, 45, 47-54, 56, 66, 73, 75, 80 
Well driller 52 
Well log 80 
Well pennit 35, 49, 51, 52 
Written call 40 
Yield 51, 79, 80 
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WATER DATA BANK CODES , 

September 21, 1989 

1 Natural Streamflow 
2 Reservoir Storage 
3 Ground Water (Wells) 
4 Transbasin 
5 Non-Stream (Springs. Run-off) 

* 6 Combined 
7 Transdistrlct 
8 Re-Used 
9 Multiple 
A Remeasured and Rediverted 

Blank is acceptable 
* 0 (uRI) Administrative Record Only 

1 Exchange 
2 Trade 
3 Carrier 
4 Alternate Point of Diversion 
5 Re-used 

* 6 Replacement to River 
* 7 Released to River 
* 8 Released to System 

9 User-supplied Information 
A Augmented 
s reservoir Substitution 

* Water does not add into structure totals 
• Use code is not valid for Water Rights 

• 0 <-ol Storage 
1 
2 
3 
4 
5 
6 
7 
8 
9 
A 
B 

*• c 
*• D 

E 
F 
G 
H 
K 
M 

*• N 
p 
a 
A 
s 
T 
w 
X 

1 
2 
3 
4 

Irrigation 
Municipal 
Commercial 
Industrial 
Recreation 
Fishery 
Fire 
Domestic 
Stock 
Augmentation 
export from Basin 
Cumulative accretion to river 
cumulative Depletion from river 
Evaporation 
Federal reserved 
Geothermal 
Household use only 
Snow making 
Minimum streamflow 
Net effect on river 
Power generation 
Other 
Recharge 
export from State 
Transmountain export 
Wildlife 
All beneficial uses 

' 

Average daily amount for a month 
Total amount for a month 
Average daily amount for the year 
Total amount for the year 
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1 
2 
3 
4 
5 
6 
7 
8 
9 
0 (laro) 

p 

A 
p 
R 

A 
B 
c 
D 
F 
H 
I 
N 
u 

WATER DATA BANK CODES. 

Ditch 
Well 
Reservoir 
Spring 
Seep 
Mine 
Pipeline 
Pump 
Power Plant 
Other 
augmentation Plan 

Blank is acceptable 
Augmented structure 
Plan for augmentation 
Replacement augmentation 

September 21, 1989 

1 Original 
2 Supplemental 
3 Conditional 
4 Transfer To 
5 Transfer From 
6 Abandoned 
7 Alternate Point 
8 Conditional made Absolute 
9 Exchange 

Blank is acceptable 
A Structure not usable 
B No water available 
C Water available, but not taken 
D Water taken in another structure 
E Water taken but no data available 
F No information available 

Active structure with contemporary diversion records 
structure aBandoned by the court 
Conditional structure 
Duplicate, Inactive ID 
Structure used as FROM number - located in another District 
Historical structure only - no longer exists or has records, but has historical data 
Inactive structures which physically exist, but no diversion records are maintained 
Non-existent structure with no contemporary or historical records 
Active structures but diversion records are not maintained 
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WATER COURT FILING FEES 

1) · Colll.Plaint, Petition, or any other pleading 
Initiating a water matter 

2) 

Must file original and 3 copies of application. 
This type of filing includes applications for surface, 
underground, and storage rights. 

Change of Water Right or Plan for Augmentation 

Must file original and 3 copies of application. 

plus tax 

plus tax 

Must submit a complete statement of the change or plan, 
including maps and records of any historic use. 

3) Statement of Opposition, Protest to Referee's 
Ruling, Motion to Intervene 
For a protest to the Referee's Ruling, parties 
already in the case are not charged a fee. 

*Fees are not charged to. the State . 

a-3 
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$ 79.00 
$ 1.00 

$158.00 
$ 1.00 

$40.00 



• • • 
Division Water Water Water 

Div Engineer Referee Clerk Judge 

1 Alan Berryman Ray Liesman Mary Crespin Hon. Robert H. Behrman 
800 8th Ave. P.O. Box C P.O. Box C P.O. Box C 
Greeley,CO 80631 Greeley,CO 80632 Greeley, CO 80632 Greeley, CO 80632 
(303) 352-8712 (303) 356-4000 (303) 356-4000 (303) 356-4000 

ext. 4598 ext. 4550 ext.4554 

2 Steven Witte . Clyde Young Priscilla S. Lucero Hon. John R. Tracey 
P.O. Box 5728 lOth & Court Streets lOth & Court Streets lOth & Court Streets 
Pueblo, CO 81002 305 Judicial Bldg. 305 Judicial Bldg. 305 Judicial Bldg. 
(719) 542-3368 Pueblo, CO 81003 Pueblo, CO 81002 Pueblo, CO 81003 

(719) 546-5050 (719) 546-5048 (719) 546-5013 

3 Steven E. Vandiver George Woodard Carol Redding Hon. Robert Ogburn 
P.O. Box 269 Div. III Water Court Div. III Water Court Div. III Water Court 
422 Fourth Street Alamosa, CO 81101 Alamosa, CO 81101 Alamosa, CO 81101 
Alamosa, Co 81101 
(719) 589-6683 

4 Keith Kepler (acting) Aaron Clay Kay Phillips Hon. Robert A. Brown 
308 South 1st. P.O. Box 38 P.O. Box 368 Delta Cnty Courthouse 
P.O. Box 456 Delta, CO 81416 Montrose, CO 81402 
Montrose, CO 81402 (303) 874-9777 (303) 249-2859 
(303) 249-6622 

5 Orlyn J. Bell Ray Walker Peggy Jordan/ Hon. Gavin D. Litwiller 
P.O. Box 396 109 8th St. - Room 104 Nancy Bailey Hon. Thomas W. Ossola 
1429 Grand Ave. Garfield County Courthouse Garfield County Courthouse 
Glenwood Spgs. CO 81601 109 8th St. - Room 104 109 8th St - Room 104 109 8th St- Room 104 
(303) 945-5665 (303) 945-8109 (303) 945-8109 (303) 945-8109 

6 Edward W. Blank Scotty P. Krob Patricia L. Brenner Hon. Rebecca Love-Kourlis 
320 Lincoln Ave. / P.O. Box 192 P.O. Box 773117 P.O. Box 773117 
Intra West Bldg. Hot Sulphur Spgs., CO 80451 Steamboat Spgs. CO 80477 Steamboat Spgs. CO 80477 
Steamboat Spgs. CO 80477 (303) 879-5020 (303) 879-5020 (303) 879-50290 
(303) 879-0272 

7 Daries C. (Chuck) Lile Hon. Al H. Haas Debbie Tully Hon. Al H. Haas 
1474 Main Ave. Acting Referee P. 0. Box 3340 P. 0. Box 3340 
P. 0. Box 1880 P. 0. Box 3340 Durango, CO 81302-3340 Durango, CO 81302-3340 
Durango, CO 81302-1880 Durango, CO 81302-3340 (303) 247-2304/247-2341 (303) 247-1301 
(303) 247-1845 (303) 247-1301 
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CONVERSION TAOLES 

1 cubic foot 
1 cubic foot per second 
l cubic foot per second 
1 cubic foot per ~econd 
1 cubic foot for 24 hours 
] acre foot 
l acre foot 

1 nd le 
1 Rqua.re mile 
1 township 
1 sect: ion 
1 ocre 
1 mile 
1 chain 
1 rod 
1 mile 

25 .links 
3 feet: 

1760 yards 

360 degrees in a circle 
1 degree is 60 minltf:.t~s 

1 minute is 60 .seconds 

G. P.M. C.F.S. 
1 .002 
2 .004 
3 .007 
4 .009 
5 .011 
6 .013 
7 .016 
8 .018 
9 .020 

7.48 gallons 
646,300 gallons per dny 

38.4 Miners Inches (Colo.) 
448.8 gallons per minute 

1.9835 ~ere feet per day 
43,560 cubic feet 

325,851 gallons 

5,280 feet. 
640 acr.es 

36 s.ect ions 
1 squ~re mile 

43,560 square feet. 
80 chains 
66 feet. 
16.5 feet 

320 rods 
16.5 feel 

1 yard 
J. mi.le 

G. P.M. C.F.S. 
10 .022 
15 .033 
20 . 044· 
25 .056 
50 . 1 1 1 

100 .222 
250 .555 
500 l. 111 

1000 2.220 
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