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The Bosque Education Guide

Working Water
 Agriculture Along the River

Description: This activity concentrates on the agricultural aspect of the Middle 
Rio Grande Valley. Students lay out an irrigation system on the 
“River of Change” model, thus building a realistic picture of the 
human infl uence on the Rio Grande.

Objectives: Students will understand:

 • one of the main users of the river—agriculture;

 • the physical characteristics and layout of an agricultural district; 
and

 • some of the science and engineering behind operating an  irriga-
tion system.

Materials: 1. one copy of Working Water student cards

 2. fi ve copies of agricultural components in this activity

 3. scissors

 4. envelopes or sandwich bags to hold the pieces and information 
cards

 5. colored pencils or markers (optional)

 6. material (listed by color) for various waterways:
 a. gray or earth-tone rectangular piece of paper or felt for the 

diversion/utility dam; cut at least the width of the river
 b. two long strips of light-blue fabric or ribbon approximately 

the length of the river for the high-line canal (these are in 
addition to the strips or fl agging used in “Changing River” 
to represent the drains alongside the levees and described 
in f. below)

17. Working Water

Grades: 2–12

Time: initial materials preparation about 30 minutes; another hour to 
assemble the river, learning where each component goes and 
how it affects the river system

Subjects: science, social studies

Terms: irrigation district, high-line canal, lateral, ditch, acequia, riverside 
drain, dam, check, turnout, gaging stations, suspended sediments, real-
time data

17.
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 c. eight shorter strips of blue fabric or yarn for the laterals, 
acequias, and ditches; they should be about one-fourth the 
length of the river

 d. 20 or so circles, about an inch in diameter, for turnouts
 e. trapezoids or rectangles to represent checks
 f. two long thin strips of fabric the length of the river for the 

river-side or interior drains (or use the Rio Manso drains)
 g. six to eight silver or black cylinders or fi lm canisters for the 

gaging stations
 h. black or red yarn to outline the conservancy district’s 

boundaries
 i. River model set up as Rio Manso

Background:  Irrigation districts, or  conservancy districts, are groups of farmers 
who have come together and pooled their resources so as to reduce 
the time, money and effort required for profi table irrigation-based 
agriculture. Instead of trying to maintain their own individual 
ditches and diversion structures and manage their own allotments 
of water, farmers can form an irrigation district that is responsible 
for all the aspects of an agriculture community. These aspects can 
include ditch maintenance, water delivery scheduling, system im-
provements, water managing and possible legal actions, to name 
a few. Typically, taxes and water delivery fees are collected by the 
irrigation district for these uses. The benefi t of an irrigation district 
is obvious in a place like the Middle Rio Grande Valley. It is much 
more effi cient for 10,000 individual farmers to work together, as 
they do here, than for each one to work on his or her own.

 The major purpose of an irrigation district is to effi ciently deliver 
water from a given river to farmers who have water rights on that 
river. Irrigation districts use  gravity as the key force to move water 
effi ciently. Gravity is the force that one body, the earth, has on a 
second body, in this case water. The important idea to remember 
here is that the force of gravity on earth pulls all objects towards the 
center of the earth, and thus always pulls downhill. This being the 
case, irrigation districts can use gravity to their advantage to convey 
the water to the desired fi elds.  Diversion dams, the structures that 
divert water from the river, are located at the highest point in the 
district. Diversion  dams feed high-line canals, which are the major 
artery of the irrigation district.  High-line canals tend to follow the 
highest points in the valley that are possible while the water is still 
fl owing downhill, so that as much land as possible can receive wa-
ter. Laterals,  ditches and  acequias branch off the high-line canals 
and run downhill towards the farmer’s fi elds. Often a farmer will 
have a personal ditch that delivers water to particular fi elds the 
farmer irrigates. These also move water via gravity. In general, all 
the ditches in an irrigation district drop in elevation more slowly 
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than the river from which the water came. This way, water that 
is not used by the farmers can return to the river downstream via 
the force that originally removed the water. 

 Sometimes the level of water at a particular point in a ditch is too 
low to feed a turnout to an offshoot ditch. A turnout is basically a 
pipe coming off a ditch which can be open and closed as is needed. 
This problem is easily solved by the use of a check structure. A 
check is a miniature dam that can be put in place and removed as 
needed. By placing a check in a ditch that would otherwise have a 
water level too low to feed a turnout, the level of water above the 
check will rise and eventually force water into the desired turnout. 
This is a major way the irrigation engineers can manipulate grav-
ity. 

 The lowest part of the system are the drains. These lower the 
ground-water level so that irrigation water will move through the 
soil and away from plants’ roots. An analogy is a house plant in a 
pot. There is always a hole in the bottom of the pot for excess water 
to drain out so the roots don’t get saturated. Drains in irrigated 
lands fl ow into the river, returning water to the Rio Grande.

 Irrigated agriculture has been going on in the Middle Rio Grande 
Valley since the 1600s. The  Middle Rio Grande Conservancy 
District (MRGCD) was formed in 1923 combining more than 70 
individual community acequias, or small irrigation districts. An 
entirely new irrigation network was created to better irrigate the 
land in the Middle Rio Grande Valley. The MRGCD has four diver-
sion dams (Cochiti, Angostura, Isleta and San Acacia) and more 
then 1,200 miles (1,920 km) of ditches. The district encompasses 
about 300,000 acres (120,000 ha) of total area. The MRGCD has 
rights to about 130,000 acres (52,000 ha)of irrigable land, which 
means that not every acre in the district is irrigable. For example, 
the district owns almost all of the bosque, but does not irrigate it. 
Often, as is the case in Albuquerque, the MRGCD lets other agen-
cies manage their lands.  Albuquerque Open Space manages the 
bosque between the Sandia and Isleta Pueblos. The MRGCD is 
an agency of the State of New Mexico, and thus has a governing 
board of directors who are elected in local elections. The MRGCD 
has its own tax base with which to run its operations.
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Procedure: 1. Begin by asking the students what they know about the fl ow 
of water and irrigation.

  What causes rivers to fl ow? Gravity

  How do many farmers in the valley irrigate their fi elds? From 
ditches. Some use pumps to bring up ground water, but our focus 
will be those who use ditches/acequias/laterals to irrigate.

  What powers the system of ditches? Gravity

  So, making use of the laws of gravity, irrigation water is dis-
tributed throughout the valley. Remember as you work on this 
activity that water does not fl ow uphill! You will be placing a 
diversion dam to pull water into high-line canals and you want 
to keep the canal along the far edge of the mesa, so it slowly 
fl ows downhill, and you can use gravity to drain into fi elds 
toward the river.

 Doing the activity:

 2. Divide the class into eight groups and pass out one Working 
Water card and appropriate items to each group.

 3. Have students read the cards and place their items on the 
model—The Rio Manso model of the “Changing River” 
activity—when instructed to do so.

 4. Tell the students to place items on the model in the following 
order. Each group should describe what they have placed to 
the entire class.

 a. irrigation district
 b. diversion dam (at the most upstream location in the dis-

trict)
 c. high-line canal (take in the widest section of the valley to 

maximize available farmland)
 d. lateral ditches and acquias
 e. farm fi elds
 f. turnouts for fi elds
 g. check dam to make turnouts work
 h. gaging stations where you want to know how much water 

is being used (at the diversion and other places)
 i. drains if they are not already in place

 5. Discuss students’ experiences with irrigation, ditches, etc. Do 
their families irrigate? Do they walk along ditches in the val-
ley?
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Working Water Cards

Diversion Dam
A  diversion dam is a restrictive structure that is built in a river or waterway so that 
water can be diverted into irrigation canals for agricultural use. Dams have many 
uses and not all dams are the same. An agricultural diversion dam typically does 
not create a reservoir behind it. Diversion dams reduce the fl ow of the river below 
the dam structure, trap sediment, and sometimes act as barriers to movement of 
biological organisms.
• Use felt or construction paper to show diversion dams.
• There are no constraints on the size and shape of diversion dams.
• Diversion dams should be at least the width of the river.
• Place the dam at the top of the river system where the high-line canals begin.

High-line Canal
A  high-line canal (called an acequia madre in northern New Mexico) is the main 
artery of the irrigation district. It is the large channel that carries water from the 
diversion dams on the river out across the valley fl oor by the force of gravity. High-line 
canals usually fan out from the river at acute angles and move as far from the river 
as the topography allows. This way land that is a good distance from the river can still 
receive water. Once away from the river the high-line canal usually runs parallel to 
the river.
• Use the lightest blue ribbon or yarn to show the high-line canal.
The high-line canal feeds smaller channels called laterals and acequias.

Lateral, Ditch, and Acequia
These are all terms for smaller channels that spread out like a spider’s web from 
the high-line canal. Typically farm land will be irrigated directly from one of these 
channels but larger farms have many small channels to deliver water to individual 
fi elds. All of these names are interchangeable depending on the local tradition.
• Use blue yarn to show the  laterals/ ditches/acequias.
Farmers’ fi elds are usually clustered around these channels. Remember that gravity 
is needed to move the water, so the fi eld should be lower than the acequia.
Note: the term  acequia can be applied to an actual channel, but is also the term used 
for the small group of farmers who manage a small irrigation district. The term tends 
to be used in historical contexts and in upper watershed areas.
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Turnout
A  turnout is an irrigation structure that allows a farmer to pour water on a fi eld from a 
lateral, ditch or acequia.
Turnouts should be placed in irrigation channels where fi elds are located.
• Use small circles to represent the turnouts.
A single fi eld usually has multiple turnouts.

Check
A  check is a mini dam on a high-line canal or lateral which causes the water 
upstream to build up, thus forcing it through turnouts into laterals or onto farmers’ 
fi elds. Typically, there must be a check for a turnout to function properly.
• Use small rectangles to represent checks.
• Place a check just downstream from any lateral on the high-line canal and a check 
just below each turnout to a fi eld on a lateral.

River-side Drains
River-side drains (interior drains) closely follow the contours of the river and serve to 
lower the water table and collect ground water, which is eventually returned to the 
river. Although they are also used by agriculture, the  river-side drains’ main job is to 
collect excess ground water and lower the water table in the valley so it is not just 
a big swamp. They are also called “ clear ditches” because the ground water they 
collect is free of suspended sediments. These drains generally begin just after the 
diversion dams and gradually increase in size the further downstream they go.
• These may already be in place with the Rio Manso setup.
River-side drains are typically found just outside the levees, and like levees they tend 
to confi ne the bosque within them.
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Gaging Station
Gaging stations are used by hydrologists for continuous measurement of fl ows in 
both the river and the irrigation channels. Older models use physical recording 
devices to record fl ow levels over time, while newer radio and satellite-based  gaging 
stations provide  real-time data to be used for river and irrigation operations.
Gaging stations are located near the banks of major waterways and critical junctions 
in the irrigation system.
• Use cylindrical objects for the gaging stations.
Typically only large canals and drains, as well as the river, have gaging stations.
A good rule of thumb is “the scarcer the water, the more gaging stations.”

Irrigation District
An  irrigation district, like the Middle Rio Grande Conservancy District, consists of 
citizens who live in the river valley on land that has the possibility of being irrigated. 
Not all land in the irrigation district actually receives water, but all residents in the 
district’s boundaries pay taxes and can vote for the district’s governing board. Those 
who receive water pay only a delivery fee, for if they still own their land’s water rights 
then they legally own the water.
• Use thin black yarn to outline the irrigation district’s boundaries.
The irrigation district should include any land that can be watered via gravity.
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A diversion dam of the Middle Rio Grande Conservancy District 
near Algodones. Photo by Letitia  Morris

The metal structure on the left is a check. When it is closed the water in 
the high-line canal or lateral builds up to a level that will fl ow through the 
turnout, shown at lower right, into a farm fi eld or smaller ditch. Photo by 
  Anders Lundahl
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Schematic of Middle Rio Grande Conservancy District 
Water System




