Yakima Valley Agriculture and Irrigation

For many miles you’ve been traveling through sagebrush and grass. This is the natural vegetation of the Yakima Valley. As you descend off Toppenish ridge, look out across the valley and observe the change in vegetation. Now, imagine you’re coming across this ridge in 1850. What do you think you would see?

It should be clear from the contrast of the sagebrush on the hills, and the production in the valley floor, that water is crucial to bringing this desert to life. As you travel on this segment of the field trip, look at each plant and each field, and figure out how the water is delivered to the crops.

At the bottom of the ridge is the Toppenish National Wildlife Refuge. This is a natural wetland.

Drive on Fort Road to the west


Left side







Right side

Washington Beef processing plant



----------

Legends Casino






Yakama Nation Headquarters

     This is an enterprise of the Yakama Indian Nation


     Tribal governments are sovereign nations.

Newly planted wheat





Indian Health Agency

     Winter wheat takes less irrigation water, pesticides,

Plowed field (was corn)
     and herbicides than spring wheat. Its yield is higher.

Plowed field






Grapes

     You’ll see several empty fields.




     Washington grows both juice and wine



     grapes.

Mt. Adams in distance



Mt. Rainier in distance





Cross Becker Road







Hops







Grapes

     The hops have been harvested. What you’re


     Most of the grapes down here are

     seeing is the support system on which they grow.


     probably juice grapes.

Hops







Hops

     Washington grows 75% of all the hops grown in the U.S.

     Most of them are in the Yakima Valley.

Grapes







Hops









     The primary use for hops is flavoring beer.

Dwarf apples on trellis





Dwarf apples on trellis

     The small trees require less labor in all



     I do not know if the small trees require less

     aspects of production.





     water, nutrients, etc.

Grapes







----------

----------







Hop kiln









     Hops are processed in the kiln where the

     leaves and stems are removed and the

     cones are dried.

Pasture







Grapes

LOOK TO THE RIGHT





Cross Oldenway Road










Just off Fort Road on Oldenway is a

Mint distillery

     Mint is processed in the distillery.

     Steam is used to extract the mint oil.

Plowed field






Grapes

     The crops have been harvested and the



     This field is irrigated using gravity. The

     fields prepared for next year’s crops.



     water flows in the rows between the plants.

Hops







Hops









     The black pipes at the end of rows are









     for the drip irrigation system.

Plowed field






Hops

     The empty fields might have had grain,

     corn, or vegetables or any other annual crop.

Heritage College






More college buildings

     This is a private non-profit four-year college that was founded in 1982.

     It received accreditation effective September 1 1985.





Cross McKinley Road








Dwarf apples in a former hop yard



Hops

     It’s less expensive to leave in the hop

     poles when the crop is changed.

----------







Hops

Hops







Hops

     In 2001 the Yakima Valley produced enough hops to flavor approximately 11 billion gallons of beer.





Cross South Wapato Road







Was Corn






Hops

     The stalks are cut and used for cattle feed.

Mint







Hops

     Mint is harvested two or three times a year.

     This field has not started growing again.

Hops







Hop kiln









     A hop kiln is used only 30 days each year.

Hops







Plowed field

Grapes







Plowed field 









     After the hops are processed, all the leaves









     and stems are waste, but they are not wasted.

     The hop waste-will be plowed into field





Cross Campbell Road








Hops







Plowed field

Hops







Hops

     How much water, energy, etc. would be saved if hops weren’t grown? Do we really need all that beer?

Grapes







Plowed field

Corn







Hop kiln

     Some corn is grown for cattle feed, other



     A kiln has to use some source of energy

     for humans.






     to run the dryers.

Mint







Plowed field

     Washington grows more spearmint than any other

     state.





Cross Ashue Road








----------







Hop kiln

Plowed field






Grapes









     This field uses drip irrigation. See the black









     pipes suspended along the plant supports.

----------







Nursery plants









     Young plants will be sold and transplanted.









     Note the ground level drip irrigation.









     Water is delivered directly to the roots.

Plowed field






Plowed field

Alfalfa







Hops

     Alfalfa is harvested several times each year.

Fruit warehouse






Hops









     Thirty inches of water per year is needed









     for each hop plant.

Alfalfa







Hops

     After the alfalfa is cut, it is dried in the field it is baled.

Hop kiln






Hops

Apples







Hops

     There are many different varieties of apples.

Hops







Corn

     The average size of a hop farm in the

     Yakima Valley is 450 acres.

Alfalfa







Plowed field

     You can see the mobile sprinkler lines used to

     irrigate this field. Water is pumped into the lines.





Turn right onto Lateral A Road





Drive on Lateral A to the north


Left side







Right side

Apples in hop yard





Plowed field

Grapes







Pumpkins

Pumpkins






Corn

Corn







Mint

     Corn grown strictly for feed is cut with

     the ears still on the stalks. It’s made into silage.

Mint







Corn





Cross McDonald Road








Corn







Dwarf apples on trellis









     The propeller on the tower is









     called a wind machine. They









     are used for frost protection.

Corn







----------

Mint







Grapes

     Washington is second to Oregon in peppermint.


     Drip irrigation conserves water because less









     is lost through evaporation.

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++




Cross Toppenish, Simcoe & Western Railroad tracks







The major commodities shipped on this line are lumber and logs from the



Yakama Nation’s timber lands. Every rail car holds the equivalent of 3 to 4 truckloads.





Cross Branch Road








Grapes (behind the pine trees)




Grapes

Grapes







Apples









     Under these trees you can see return stack heaters.









     Oil is burned in these for frost protection.

Plowed field






-----------

Was Corn






Apples





Cross Progressive Road








Apples







Apples

Apples







Vegetables




     It’s hard to know exactly what all was in









     these fields since frost has killed the









     plants. However, this looks like peppers.

Apples







Produce stand









     Most of the farmer stands that sell









     directly to consumers are on this road.

Apples







Grapes

There are overhead sprinklers here.

----------







Vegetables

     Many kinds of vegetables are grown in this area.

----------







Produce stand

80 acres for sale that was an orchard



Vegetables

     The wind machines circulate the warmer air 


     Farther away from the road you can see

     aloft with the colder air near the ground.



     what looks like onions still growing.

Apples







Apples

     It takes the energy from 50 leaves to make one apple.

Apples







----------

----------







Grapes

----------







Apples

Apples







Young fruit trees

Pears







Apples

----------







Apple orchard taken out last year

     Overhead sprinklers provide frost protection.

     Water freezes at 32 degrees which keeps

     the buds from getting too cold.





Cross West Wapato Road








Produce stand






----------

Vegetables






----------

     This could have been potatoes. Forty percent of frozen

     French fries in the nation come from Washington.

Grapes







Nursery trees









     Young fruit trees are started this way.

Young apples






----------
Apples







----------

     Overhead sprinklers are also used to cool the trees in extreme heat.





Cross Jones Road








Produce stand






Pears

Vegetables






Pears

     You can make out peppers and tomatoes.

Corn







Apples

Vegetables






Pears

     This field might have been

     pumpkins, melons or okra.

Was corn






Vegetables

     This might have been


     peas, beans, or cucumbers.

Vegetables






Produce stand

     It could have been squash, cabbage,

     or eggplant.





Cross Lateral 1 Road








Dwarf apples on trellis





Apples

     The small trees are planted closer together

     thus taking less land for more apples.

Dwarf pears on trellis





Apples

Apples







----------

Apples







Apples

Peaches or nectarines





Apples

     I can’t tell the difference between these



     Washington grows more apples than any

     trees without fruit on them.




     other state.





Cross Kays Road









Apples







Apples

     Under these trees you see propane heaters.

     This is another method of frost protection.

Italian prunes






Peaches/nectarines

     I know these are prunes only because I’ve

     seen the fruit. A plum tree looks the same.





Pass Lundberg Road








Peaches/nectarines





Peaches/nectarines









     A different type of propane heater.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~




Cross Wapato Irrigation District (WID) Canal






Peaches/nectarines





Peaches/nectarines

Peaches/nectarines





Cherries








     The silver streamers in the trees are









     meant to scare away the birds.

Young cherries?






----------

Peaches/nectarines





Fruit processing plant and warehouse

Apples







Pears





Turn right onto Highway 97





Drive on Highway 97 to south


Left side







Right side









Pears









CA storage units.









     Controlled atmosphere storage is used to









     keep apples and pears fresh. The room is

     sealed. The oxygen is pumped out and

     replaced with nitrogen.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~





Cross WID Canal
















Cherries with rain cover









     Rain damages cherries so the cover is









     an attempt to mitigate the damage.









    They are not used in many places.









Pears









Apples









Apricots









New apples









Apples









Peaches/nectarines





Turn left onto 2nd Street

+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++




Cross the Burlington Northern and Santa Fe Railway Company tracks. 



The EPA estimates that for every ton-mile, a typical truck emits roughly three times more nitrogen

oxides and particulates than a locomotive. So why doesn’t America use more rail to transport goods

to market? See the bottom of this document for more railroad efficiency and environmental facts. 




Turn left onto Track Road.  Turn right onto Parker Bridge Road





Drive on Parker Bridge Road to the east


Left side







Right side

Soil amendment plant





Soil amendment plant

     This plant packages bark, beauty rock, peat moss, steer manure, and chicken manure and perhaps other things.

     They sell to stores for the home consumer.

Pears







Pasture









     Some land is left in various grasses to provide









     feed for cattle in all spring, summer and fall.





Turn right onto Yakima Valley Highway





Drive on Yakima Valley Highway to the south


Left side







Right side

Roza irrigation lateral on hill




Pears and apples mixed





Sunnyside diversion dam








     This is the start of the delivery system

that irrigates over 103,000 acres of land. It is just one of the irrigation districts in the valley. The Bureau of Reclamation (a Federal agency) built the majority of the storage and delivery systems in the west. The cost for the projects is being repaid by those who benefit from them. The majority of the cost is paid by farmers. In recent years some cost has been borne by taxpayers in order to fund uses of project water for fish protection and flood control.

Any farmer receiving water from a Reclamation project, on which the complete construction cost is not repaid, cannot irrigate more than 960 acres with project water without paying additional costs for water. The Sunnyside Irrigation district is the oldest in the Yakima Valley. It has repaid its total construction cost. The other irrigation project we will visit today is one of the newest in the valley. The Roza Irrigation District has not repaid all of its construction costs.

Most of the delivery system on the Sunnyside district is by gravity. About one third of the Roza district is delivered by pumping. There is a power generating plant near the head of the Roza canal. It produces more power than is used in the delivery of water. After the water reaches the farmer’s lands on the Sunnyside district, about 50% use power to irrigate at roughly $25 to $50 per acre. I don’t have statistics on the Roza district. All electricity used in the Yakima Valley comes from hydropower.





Cross under I-82









Pears







SVID canal

Apples







----------

Cherries






----------

Young cherries






----------

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~





Cross Sunnyside Irrigation District (SVID) canal













Pears

Apples

Cattle

Pears

Cherries






Apples

Pears







Pears





Pass Donald Road








Dwarf apples on trellis





Apples

     These apples have overhead drip irrigation.

     Drip can be controlled so plants get the right


Apples

     amount of water.





New apples

Pears







Pasture





Turn left onto Konnowac Pass Road





Drive on Konnowac Pass Road to the east


Left side







Right side









Pears

School







Church









Pears

Pears







Apricots

Agricultural Research Station




Apples

Pears







Peaches/nectarines

Apples







Peaches/nectarines

Pears







Peaches/nectarines

Pears







Pears

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~





Cross SVID canal








Apples







Pears

Young apples






Ogburn barn





Cross E. Parker Heights Road







Apples







Pears

Apples







Apples

Pears







Dwarf apples on trellis

Apples







Dwarf apples on trellis









     The small  trees can’t support the weight of their







     own fruit. That’s why they are on a trellis.

----------







Pears





Pass Henderson Road








----------







Peaches/nectarines

----------







Apples

Pears







Young cherries

----------







Cherries





Pass Brooks Road








Apples







----------

Young peaches/nectarines




Dwarf apples on trellis

     It takes several years for trees to

     begin to produce a crop.

----------







Apples

Peach/nectarines





Apples

Apricots






Apples





Turn right onto Nightingale Road





Drive on Nightingale Road to the south

     The Roza Irrigation District canal runs through a siphon directly under Nightingale road. The water enters the siphon on the upstream side at a higher elevation than its exit. This causes the water to flow under obstacles without the use of any energy to pump it. The Roza canal goes through numerous tunnels and siphons to get it under rivers, ridges, and roads, using only gravity and the force of the water.


Left side







Right side

Non irrigated






Irrigated

Sagebrush and grass





Apples

     The natural vegetation of this area.



     The return-stack heaters  you see along this









     orchard burn oil for frost protection.









     They re-burn the exhaust to cut down

     on pollution. You can also see the wind

     machines that re-circulate the warmed air.

Grapes

     This is a fairly new grape vineyard. These are likely

     wine grapes. The piping along the vines is for the drip irrigation.

As we turn around to head back, I want you to contemplate the contrast of the irrigated land vs. the non-irrigated land. An area that receives less than 8 inches of rain a year has been made into a productive region. If there were no water here, what would you do with all the people now living here? Where would this country and the world get the food and other commodities that are produced here? A large part of all the western states, not just Washington, are habitable only because water has been moved from where it occurs naturally to where there are people. California and Washington account for a large percentage of the food grown in this country. Both are dependent upon irrigation.

                       Washington Rankings - 1997 Crop Year 

                       Based on Production Comparisons Nationally

NOTE:  List edited for space. Additional crops were in the rankings.

SOURCE: http://www.usda.gov/nass/
                                      Planted Harvested

                                        Acres   Acres       Yield Production

 Rank Crop                    Unit      (000)   (000)    Per Acre   (000)

   1  Dry Edible Peas           Cwt    116.00    116.00  2,230.00      2,587

   1  Hops                       Lb       .       31.08  1,796.00     55,816

   1  All Commercial Apples      Lb       .      155.00 31,600.00  4,900,000

   1  Sweet Cherries            Ton       .       15.00      6.13         92

   1  All Pears                 Ton       .       24.40     18.60        455

   1  Concord Grapes            Ton       .         .         .          243

   1  Niagara Grapes            Ton       .         .         .           15

   1  Spearmint                  Lb       .       13.10    136.00      1,782

   1  Asparagus Dual            Cwt       24.00   23.00     36.00        828

   2  Sweet Corn Proc          Tons       89.60   87.70      8.88        779

   2  Green Peas Proc          Tons       54.40   53.70      1.95        105

   2  Prunes and Plums (ex CA)  Ton       .         .         .            7

   2  All Grapes                Ton       .       37.00      8.62        319

   2  Apricots                  Ton       .         .         .            6

   2  Fall Potatoes             Cwt    148.00    148.00    595.00     88,060

   2  All Potatoes              Cwt    148.00    148.00    595.00     88,060

   2  Peppermint                 Lb       .       34.50     97.00      3,347

   2  Sweet Corn Proc          Tons     89.60     87.70      8.88        779

   2  Green Peas Proc          Tons     54.40     53.70      1.95        105

   3  Onions, All Frsh          Cwt     14.70     14.40    520.00      7,488

   3  Winter Wheat               Bu  2,250.00  2,150.00     67.00    144,050

   4  Barley                     Bu    500.00    490.00     76.00     37,240

   5  All Wheat                  Bu  2,700.00  2,595.00     64.80    168,080

   7  Freestone Peaches          Lb       .        2.50 18,000.00     45,000

  14  Alfalfa Hay               Ton       .      480.00      5.00      2,400

  15  Sweet Corn Frsh           Cwt      2.50      2.40    140.00        336

  19  Corn for Silage           Ton       .       55.00     28.00      1,540

  23  All Hay                   Ton       .      780.00      4.19      3,270

  27  Oats                       Bu     35.00     17.00     80.00      1,360

  28  All Other Hay             Ton       .      300.00      2.90        870

  30  Corn for Grain             Bu    150.00     95.00    190.00     18,050

This ends the running dialog of crops.

CONTINUE HERE if we DO NOT take the optional route to the vista point.

There a couple more things I would like you to notice. We will take exit 52 from I-82 back into Toppenish.

After we enter Interstate 82, look at the cliff on the left side of the road. There are numerous layers of lake sediment deposited here from a temporary lake that formed during the ice ages. It is lake and river sediment like this, in addition to wind-blown volcanic ash and volcanic soil that makes the Yakima Valley such a rich agricultural area. If you want to know more about this landform, read about glacial Lake Missoula. http://academic.evergreen.edu/curricular/energies/Aprojfolder/missoula/Four.htm
After we’ve taken the exit off from I-82, we’ll pass some corn and mint fields. Just before we turn into town, we will pass an asparagus field on the left side of the road. After harvesting is stopped in the spring, the plant grows into the bush you see here. Washington is second after California in production of asparagus.

We have not driven by any of the wineries or many of the wine grape fields. However, it is relevant to note that Washington is second only to California in wine production. The Yakima Valley contains more than 30 wineries and over one third of the state’s vineyards. 

DRIVING DIRECTIONS:

Turn left off Nightingale onto Konnowac Pass Road. Turn left onto Yakima Valley Highway. Turn right onto Highway 22. Turn left onto Interstate 82. Take exit 52 to the right. Proceed across the Yakima River into Toppenish.

OPTIONAL route to the vista point.

If we take the alternate route to the vista point, we will pass a Christmas tree farm. It is on the right side after we turn onto Roza Hill Drive. Christmas trees are not a common crop in the valley. They require a lot of water.

Also on the alternate route, is a very small dairy just before the intersection of Highland Drive and Lucy Lane. There are 72 dairies in Yakima County with an average herd size of 944 cows. Yakima County ranks first in the state for milk production and thirteenth in the nation.

A panorama of the lower Yakima Valley is in front of you. The ditch immediately in front of us is the Roza Irrigation District main canal. If it’s a clear day you can see both Mt. Adams and Mt. Rainier.

After we enter Interstate 82, look at the cliff on the right side of the road. There are numerous layers of lake sediment deposited here from a temporary lake that formed during the ice ages. It is lake and river sediment like this, in addition to wind-blown volcanic ash and volcanic soil that makes the Yakima Valley such a rich agricultural area. If you want to know more about this landform, read about glacial Lake Missoula. http://academic.evergreen.edu/curricular/energies/Aprojfolder/missoula/Four.htm
After we’ve taken the exit off from I-82, we’ll pass some corn and mint fields. Just before we turn into town, we will pass an asparagus field on the left side of the road. After harvesting is stopped in the spring, the plant grows into the bush you see here. Washington is second after California in production of asparagus.

We have not driven by any of the wineries or many of the wine grape fields. However, it is relevant to note that Washington is second only to California in wine production. The Yakima Valley contains more than 30 wineries and over one third of the state’s vineyards.

DRIVING DIRECTIONS:

Turn left off Nightingale onto Konnowac Pass Road. Turn left onto Yakima Valley Highway. Turn left onto Roza Hill Drive. Turn right onto Highland Drive.  Turn around above canal on Bailey Road. Go back down Highland Drive to Roza canal. Stop here. Turn left onto Lucy Lane. Turn right onto East Zillah Drive. Turn left onto Yakima Valley Highway. Turn right onto Interstate 82. Take exit 52 to the right. Turn left at the stop sign to cross the freeway. Proceed across the Yakima River into Toppenish.

Yakima Valley Agriculture and Irrigation

Summary

On this field trip, you saw the effects of water on an arid but fertile region. There are multiple methods of irrigation water delivery. In summary they are:  Overhead permanent sprinklers. Ground level permanent sprinklers. Movable sprinkler lines. Overhead drip. Mid-level drip. Ground level drip. Rills (rows) fed by gravity.

Which method conserves the most water? Which conserves the most energy? Which requires the least labor? Which is the most cost effective?

You also observed several frost protection methods. In the spring, warm days cause the trees to begin to bud. But the nights still fall well below freezing. If the young buds freeze, there will be no fruit. Several frost protection methods are used.

Overhead sprinklers are used to apply water above the trees. The water freezes on the buds. This keeps them at a temperature of 32, which is a safe temperature. They will not go below 32 even if the air temperature goes lower.

Warm air rises. Wind machines are used to mix the warmer air aloft with the colder air near the ground. They use many types of fuel including propane, natural gas, gasoline, diesel and electricity. http://www.orchard-rite.com/frost1.htm
Both oil and propane heaters are used to raise the temperature in the orchard. Sometimes heaters will be used in conjunction with the wind machines. The warm air rises, but is pushed back down into the trees rather than radiating into the atmosphere.

Which method uses the least resources? Which conserves the most energy? Which causes the least pollution? Which requires the least labor? Which is the most cost effective? http://www.bsyse.prosser.wsu.edu/report/frost.html
One thing I would like you to think about as you continue your studies is, why the United States so under utilizes rail as a freight transportation system? How much less pollution would there be and how much less fuel would be used if more goods were transported by rail? Keep in mind that the Federal government subsidizes highway and air transportation, but not the freight rail system. Your city and county taxes help pay for roads in your community that are constantly in need of repair due to wear and tear from truck traffic. But you pay nothing for the upkeep of a railroad track that brings you any number of products you use every day.

The following railroad facts are from www.bnsf.com/whyrail.html



Service and Efficiency

The rail industry has been working hard to continually improve service and efficiency for our customers. And we're already recognized as an incredibly efficient mode of freight transportation. Consider these facts:

· Railroad fuel efficiency has increased 68% since 1980, when a gallon of diesel fuel moved a ton of freight an average of 235 miles. In 2000, railroads moved a ton of freight an average of 396 miles per gallon. 

· If just 10% of the freight moved by highway were diverted to rail, the nation could save as much as 200 million gallons of fuel annually. 

· A single intermodal train can take as many as 280 trucks from the highways. 

· A standard railroad boxcar can hold as much as much as 3 ½ to 4 trucks. 

Environmentally Sound

· Today, the rail industry is working to preserve our environment. Railroads have proven to be more environmentally sound than a number of other modes of transportation. 

· The EPA estimates that for every ton-mile, a typical truck emits roughly three times more nitrogen oxides and particulates than a locomotive. 

· According to the American Society of Mechanical Engineers, 2.5 million fewer tons of carbon dioxide would be emitted into the air annually if 10% of intercity freight now moving over-the-road were switched to rail. 

· According to the EPA, railroads account for just 7% of total transportation-related NOx emissions and less than 5% of transportation-related particulate emissions, even though railroads account for 40% of the nation's intercity freight ton-miles. 

More rail related environmental information can be found at:   http://www.uprr.com/she/emg/
I found the charts about emissions on this page http://www.uprr.com/she/emg/emission.shtml particularly interesting.
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