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Aberdeen, So. Dak., artesian wells
of, 249.

Accuracy of weir measurements.
100.

Acre-foot, defined, 83.

Advantages of irrigation, 272-28s.

Alfalfa, flooding of, 199.

Algeria, reference to, 317.

Alkali, 281-285.

Alkali along Rio Grande, 349.

Alkali,.in seepage water, 227,

American Falls, Id., 337.

Amount of water applied, 212-220.

Anaheim, Cal., 323, 326.

Anti-débris law, 318.

Apache Indians, 308,

Appalachian region, rainfall of, 26.

Appropriation of water, 286-2g8.

Appurtenant water rights, 295.

Aquatic plants in canals, 148.

Arid regions, location of, 13.

Arid States and Territories, 29g9—
303.

Arizona -Agricultural Experiment
Station, work of, 45.

Arizona, described, 304-312.

Arizona, methods of irrigation in,
188.

Arizona, miner's inch in, 129.

Arizona, use of water in, 214.

Arkansas River, Col., 329-332.

Artesian conditions in Oregon,
351-353:

Artesian conditigns in Utah, 358.

Artelsian condition on Great Plains,
373-376.

Artesian wells, 246-253.

Artesian wells in Kansas, 379.

Artesian wells in Washington, 360~
361.
Asia, frade with, 395, 404.
Associations of irrigators, 107, 100,
Atlantic and Pacific land grant, 7.
Atlantic coast, rainfall on, 23.
Atmospheric movement, 16,
Austin, Tex., dam, failure of, 162.
Azusa, Cal.,, charge for water at,
326,

Bad Lands, So. Dak., 377.

Barley, water required by, 213.

Basin irrigation, 204, 219,

Battery for current meter, 8qg.

Bear River Canal, Utah, 355, 356.

Bear Valley Dam, 317.

Beowawe, Neb., rainfall at, 18.

Berlin, sewage irrigation, 277.

Bighorn Mountains, Wyo., 362, 363.

Billings, Mont., 340.

Bisulphate of mercury battery, go.

Black alkali, 282,

Black Hills, So. Dak., 377.

Black Hills, Wyo., 362-363.

Block system of irrigation, 188.

Blue Mountains, Or., 335, 350-353.

Boats for stream measurement, g3.

Boisé, Id., 336.

Boisé, Id., rainfall at, 18.

Boisé River, Id., 334-338.

Bonds to aid irrigation construc-
tion, 108.

Boxes for taking water, 184, 185.

Bozeman, Mont., 340,

Brush dams, 116, 117.

Buffalo, N.Y., rainfall at, 2o.

Bunch grass on the plains, 371.
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Cable and car for measuring river,
93-95.

Cache la Pouche River, Col,, 332,
333-

Cache la Poudre, water diverted to,
178. d

Cache Valley, Utah, dry farming in,
5I.

California, artesian wells of, 248.

California, description of, 312-328,

California, dry farming in, 49.

California, miner’s inch in, 129.

California, Southern, deserts of, 27.

California, Southern, use of water
in, 216-219.

California, summer droughts in,
21,

Canada, arid regions in, 14.

Canadian Pacific railway hydraulic
fills, 173.

Canvas dam, 196, 197.

Carlsbad, N. Mex., 350.

Carson River, Nev., 343-345.

Carson sink, deserts near, 56.

Cascade Range, Or., 350.

Cascade Range, rivers from, 61,

Cascade Range, Wash., 358, 359.

Casing of wells, 245.

Castle Garden, immigrants, 406.

Cattle grazing, 36-49.

Cement distributing ditch, 206.

Cement for dams, 156.

Cement lining of canals, 139-141.

Cement pipe irrigation, 207.

Central Pacific land grant, 7.

Checks for irrigating, 185-193.

Cheyenne, Wyo., 362, 363.

Cheyenne, Wyo,, rainfall at, 18.

Chinese gardeners, 391.

Chinese gardeners, using irrigation,
I9L.

Cienegas, flow of water from, 325.

Cippoletti weir, 132-134.

Citrus land, Cal., charge for water,
327-

Cleaning reservoirs, 156-159.

Climate is fixed, 26.

Climate not changing, 71.

Climate of West formerly humid,
70,

Coast range, lands near, 17.

Coast Range, rivers from, 61.

Colorado, eastern, dry farming in,
49-

Colorado, irrigation in, 329-333.

Colorado, miner's inch in, 129.

| Colorado River, 331.

Colorado River, 305, 313.

Colorado River, deserts near, 27.

Colorado River, Col.; deserts near,
56.

Colorado River, location of, 59, 61.

Colorado River, Tex., dam on, 162.

Colorado River, Utah, 357, 358.

Colorado Springs, Col., 330,

Colorado water laws, 111,

Columbia River, location of, 60,

Columbia River, Wash., 359-360.

Common fund of water, 216.

Competition between East and
West, 390, 404.

Compressed air for pumping, 269.

Computations of stream flow, 82—
101. -

Congress, action in water storage,
401.

Congress, land under control of, 6.

Connecticut, irrigation in, 387.

Constructing a ditch, 103-106.

Contour maps of reservoirs, 153,
154.

Conveying siréam waters, 102-148.

Coolidge, Kan,, artesian conditions
at, 374.

Cordillera Mountain system, effect
on climate, 17.

Corona, Cal,, charge for water at,
326.

Corporations for irrigation, 107,

Cost of irrigation, 386, 387.

Cottonwood Creek, Urah, weir on,
98.
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Crocker-Huffman Canal, Cal,, tun-
nel on, 139.

Crooked River, Or.,, 35I.

Cubic foot per second as a unit,
83, 84.

Cultivable areas, comparison with
cultivated, 52.

Cultivated lands, 49-56.

Curbing of wells, 244.

Current Meters, 8g-97.

Dakota sandsione, 374-376.

Dams and head gates, 115-119.

Dams, earth, 166-170.

Dam, for measuring water, g7-101.

Dams, hydraulic, 170-173.

Dams, masonry, 159-162.

Dams, rock-filled, 162-166.

Débris from placer mining, 172.

Denmark, comparison of area of,
302.

Derrick for artesian wells, 249.

Deschutes River, Or., fluctuations
of, 63.

Desert lands, area by states, 55.

Deserts, extent of, 28.

Distributing ditches, 183.

Distributing water on rolling land,
201. =

Distribution of flow, 108-115.

District law of California, 319.

Ditch construction, 103-106.

Ditches, distributing, 183.

Ditch-rider, 107.

Diversion of waters, 102-108.

Dividing stream waters, 102-148.

Dividing water proportionally, 121.

Drainage and irrigation, 385.

Drainage and irrigation, 212,

Drainage, importance of, 58.

Drops in canals, 145.

Drought in California, 321, 324.

Dry farming, 49-51.

Dry farming, independence of, 10.

Dutch windmill, 375.

Duty of water, 215.

Duty of water under Sweetwater
system, California, 328.

Earth dams, 166-170.

Earth reservoirs, for windmill irri-
gation, 268.

Economy in use of water in Cali-
fornia, g21.

Egypt, an arid country, 15.

Egypt, pumping in, 254, 255.

Electric current metres, 89-97.

Electric power used in pumping,
212.

El Paso, Tex., irrigation near, 381.

El Paso, Tex., Rio Grande at, 347,
348,

Embudo, N. Mex., Rio Grande at,
64-67.

England, sewage irrigation in, 278,

Erosion and sedimentation in ca-
nals, 141-148.

Essex Company, water-powers of,
263. :

Europe, forests of, 15.

Europe, stream-pollution in, 277.

Evolution of water control, 112,

Evolution of water rights, 333.

Farm, arrangement undef irriga-
tion, 220-224.

Fencing of public lands illegal, 48.

Fertilizing value of muddy waters,
148.

Floats, for measuring velocity of
water, 86-8g.

Flooding for irrigation, 199-202.

Flooding in checks, 185-193.

Floods held in reservoirs, 149-178.

Florence, Ariz., irrigation near, 308.

Flowing wells, 246-253.

Fluctuations . in water supply in
semiarid states, 364-373-

Fluctuations, periodic, of rivers, 62—
7L

Flume for measuring miner'sinches,
125.




426 INDEX.

Flume, measurements of flow in,
95, 96.

Flumes, 106.

Flumes and wooden pipes, 134-138.

Flumes, for farm use, 184.

Foote, A. D,, measuring box, 126,
127. G

Foreign countries compared . in
area, 301-303.

Forest, area of, by states, 55.

Forest protection and sheep graz-
ing, 38.

Forest reservations, 7.

Forest reservations, map of, 34.

Forestry Bureau, work of, 35.

Forests and woodlands, map of, 32.

Forests, extent of, 29.

Forests influence water supply,
393, 394.

Forests of arid region, 27-36.

Fort Bidwell, Cal., rainfall at, 18.

Fort Ellis, Mont., rainfall at, 18.

Fort Stanton, N. Mex., rainfall at,
18,

Fort Wingate, N. Mex.,, annual
rainfall at, 22.

Foundations for dams, 155.

Francis, James B., weir formula,
13T,

Fresno, California, subirrigation,
21T,

Fresno Canal, Cal., 326.

Fruit industry in California, 328:

Fruit trees, amount of water for,
217.

Furrow irrigation, 193-199.

Gage Canal, Cal,, 327.

Gage Canal, water used by, 218.

Gallatin Valley, Mont., 340.

Gallon, defined, 83.

Galvanized iron pipe for subirriga-
tion, 212,

Garden irrigation, 384.

Garden, Kan., irrigation near, 372.

Gasolene for pumping, 270, 271.

Genessee River, N.Y,, weir on, g8,

Geological Survey, hydrographic
work of, 8o.

Geological Survey, mapping forest
reserves, 3s.

Georgia, irrigation in, 391.

Georgia, negative artesian wells in,
247.

Georgia, reference to, 316.

Germany, comparison of area of,
301, 303.

Giant used in hydraulic work, 170.

Gila River, Ariz,, 306-311.

Gila River, Ariz., fluctuations of, 63.

Gila River Indian reservation, irri-
gation of, 308.

Glacial lakes for reservoirs, 149.

Glauber’s salt, 282, :

Government should construct res-
ervoirs, 394.

Grade of canals, 141-148.

Grain, irrigation of, 195, 1g6.

Grand Junction, Col., 329.

Grand River, Col., 331.

Grazing land, area of, by states, 55.

Grazing land, extent of, 29,

Grazing lands, 36—-49.

Grazing lands, map of, 39.

Grazing, large part of land valuable
only for, 82.

Grazing, the principal industry of
the arid regions, 29.

Great American Desert, 365,

Great Basin, Nev,, 3}2.

Great Interior Basin, location of| 5.

Great Plains, Artesian conditions,
373-376-

Great Plains, artesian wells of, 248,

Great Plains, earth dams on, 166.

Great Plains, surveys adapted to,
10,

Great Plains, underflow of, 230-232.

Great Salt Lake, deserts near, 27.

Great Salt Lake, Utah, 356-358.

Great Salt Lake, Utah, deserts near,
56.
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Great Salt Lake, Utah, drainage to,
59-

Greeley, Col., 329.

Green River, Col,, 331.

Green River, Utah, 357.

Green River, Wyo., 363.

Ground sluicing, 170~173.

Ground water, rise of, 222.

Hamey Valley, Or., 353.

Harrisburg, Pa., Susquehanna
River at, 67, 68.

Headgates, 115-119.

' Hemet Dam, 317.

High Plains, climate of, 17.

Hitchcock, Ethan Allen, report by,
396—405.

Home-making, importance of, 1.

Homestead law, purpose of, 7.

Humboldt River, Nev., 345.

Humboldt sink, desert near, 56.

Humid regions, irrigation in, 383~
392.

Humid regions, map of, 14.

Hydrant irrigation, 2o7-212.

Hydraulic dams, 170-173.

Hydraulic works for cleaning res-
ervoirs, 158, 159.

Hydrography, Division of, 8o.

Idaho, irrigation in, 333-338.

Illinois, proportion of land culti-
vated, 52.

Improved land, area of, by states,
55-

Impulse wheels for. pumping, 259,
260.

India, pumping in, 254.

Indian irrigation methods, 182.

Indian reservations, 7.

Indian reservations, location of,

33 34

Industrial depression, opportunities |

during, 8.
Integration, method of measure-

ment, g6,

Interior, Secretary of, 396-405.

Iowa, proportion of land cultivated,
52,

Ireland, comparison of area of, 302.

Irrigable lands, map of, 54.

Irrigating season, water used dur-
ing, 2144

Irrigation district law of California,
310.

Irrigation, importance to citizen, 2.

Irrigation, importance to farmer, 2.

Irrigation methods, 17g-224.

Irving, W., estimates of water used,
218.

Italian gardeners, 391.

Italian module, 122,

Ttaly, comparison of area of, 301-

303

James River Valley, So. Dak., 374.

James River Valley, So. Dak., arte-
sian wells of, 248-252.

Johnson, Willard D., data from, 52.

Jordan River, Utah, 356.

Jumbo windmills, 266,

Kansas, irrigation in, 379-380.

Kansas subirrigation system, 209,

Kansas, waves of settlement in,
367.

Kansas, western, dry farming in, 49.

Kansas, western, in subhumid belt,
13.

Kern River, Cal., 319, 320.

King, F. H., experiments by, 213.

King River, Cal., 326.

La Grange, Cal., dam, 159-161.

Lake Mc¢Millan, N, Mex., 350.

Lake Tahoe, Nev., 345.

Land Office, guarding forest re-
serves, 3s.

Land office lines on map, 153.

Lateral ditches, use of, 200, 222.

Lava plains of Or., 351-353-

Law of irrigation, 286-298.




428 INDEX.

Lawrence, Kan:, rainfall at, 20-21.

Lawrence, Mass., water-power at,
262,

Least amount of water used, 216.

Levees for irrigating, 185-193.

Levelling a ditch line, 105, 106.

Levelling device, 106. »

Levelling the ground, 192.

Lewiston, Id., 338.

Licenses for grazing, 44.

Lining of canals, 13g-I41.

Litigation over water rights, 287.

Los Angeles, Cal., 314

Los Angeles, Cal., charge for water
near, 327. !

Los Angeles, Cal.,, method of irriga-
tion near, 204.

Los Angeles, Cal., pumping at, 264.

Los Angeles, Cal., wells near, 322

Los Angeles River, Cal, underflow
of, 235-241.

Los Angeles River, Cal., 325.

Louisiana, irrigation in, 391.

Lowell, Mass., experiments at, 131.

Lowell, Mass., water-power at, 202.

Lower Otay Dam, Cal., 164.

Madison, Wis., experiments at, 213,
Majordomo, or superintendent,

349. g
Malarial conditions, 281.
Malheur River, Or,, 352, 353
Maricopa Indians, water for, 308.
Market for goods in West, 2.
Markets for products, 406.
Maryland, population of, 316.
Masonry dams, 159-162.
Massachusetts, proportion of land
cultivated, 52.
Meade artesian wells, 379.
Measuring devices or modules, 120~
134. . o
Mediterranean countries, arid, 15.
Merced River, Cal., canal from, 139.
Merrimac River, Mass., water-
power on, 262, 203.

Meters, for measuring velocity of
water, 89-97.

Methods of irrigation, 179-224.

Mexico, arid regions in, 14.

Mexican irrigation methods, 182,
187, 189.

Mexican methods in New Mexico,
346-349.

Milk River, Mont., 340.

Miner's inch defined, 122-130.

Miner's inch irrigates several acres,
217,

Minneapolis, Minnesota, Mr,
Roosevelt at, 403.

Mississippi River, large drainage
area, 57-

Mississippi River, upper, run-off of,
8.

M?ssissippi Valley, irrigation in,

Mississippi Valley, level land in,
10.

Mississippi Valley, land laws de-
signed for, 9.

Mississippi Valley, plains of, 17.

Missouri River in Montana, 339~
340

Missouri River in North Dakota,
371 :

Missouri River, run-off of, 58.

Modesto Canal, Cal., 160, 161.

Modules, for measuring water, 120~
134.

Mohave Desert, 313.

Montana, irrigation in, 338-341.

Montana, miner's inch in, 129.

Montana, use of water in, 214.

Morena Dam, Cal., 164.

Mormons in Idaho, 335

Mormons in Utah, 35}-358'.

Mortgages, speculation 1n, 367-
369.

Mot, pumping water by, 256.

Moxee Valley, Wash., 360.

Moxee Valley, Wash., artesian wells
in, 252.

Muddy waters in canals, 141-148.
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Nebraska, irrigation in, 377-379.

Nebraska, western, in subhumid

belt, 13.
Nevada, irrigation in, 341-346.
Nevada, lakes of, 59.

Nevada, proportion of land culti-

vated, 52.
New England, irrigation in, 3g91.
New England, rivers of, 69.
New Jersey, irrigation in, 391.

New Mexico, irrigation methods

in, 189.

New Mexico, irrigation in, 346-350.

New York, irrigation near, 391.

Night irrigation, 220,

Nitrifying organisms, 181.

North Dakota, irrigation in, 376.

North Dakota, in subhumid belt,
13.

Northern Pacific land grant, 7.

Northern Pacific railway hydraulic
fills, 173.

Ogden River, Utah, 356.

Ogden Valley, Utah, return waters
in, 227, 228.

Ohio River, run-off, 58, 50.

Ohio valley, level lands of, 10.

Oklahoma, irrigation in, 380.

QOklahoma, in subhumid belt, 13.

Ontario, Cal., charge for water at,

27.

Oranges in California, 328,

Orchard irrigation, 321.

Orchards and vineyards, irrigation
of, 202-206.

Oregon, dry farming in, 49.

Oregon, irrigation in, 350-353.

Oregon wagon-road grants, 7.

Orient, trade with, 406.

Otay Dam, 317.

Otay Dam, Cal., 164.

Outlet from flume, 203.

Outlets for dams, 167.

QOutlets for small reservoirs, 16g,

170.
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Pacifi¢, winds from, 16.

Pacoima Wash, Cal,, underflow of
238,

Palouse River, Wash., 360.

Panhandle of Texas, 380.

Papago Indians, water economy
by, 45. ,

Papago Indians, water for, 308.

Paris, sewage irrigation, 277.

Pataha River, Wash., 360.

Payette River, Id., 324-328.

Pecos River, N. Mex., 347-350.

Pennsylvania, reference to, 316.

Percolation through dams, 166.

Periodic fluctuations of rivers, 62—
71.

Permits for grazing, 48.

Petroleum for pumping, 324.

Philippine Islands, comparison of
area of, 301-303.

Pheenix, Ariz,, irrigation near, 304,
307, 310.

Pheenix, Ariz, sewage irrigation,
278, .

Pima Indians, water for, 308.

Pioneer conditions, 108.

Pioneer conditions of settlement, g.

Pioneers, neglected best opportu-

nities, 75.

Pipe irrigation, 207-212.

Placer mining, 170-173.

Plainfield, N. J., irrigation, 278.

Plane of saturation, 225.

Plants, water required by, 4, 180.

Platte River, Neb., 377-379.

Pole floats, 8g.

Pool irrigation, 204.

Portugal, population of, 317.

Precipitation, 16-27.

Prescott, Ariz., rainfall at, 2o0.

Priorities, law of, 201-293.

Priorities to use of stored waters,

177.
Priority of right, 109, 113.
Private capital in irrigation, 398.
Promontory, Utah, rainfall at, 18.
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Prosperity follows reclamation, 2.
Public land states, extent of, 28.
Public land, system of survey, 9.
Public land, utilized by irrigation, 2.
Public lands, extent of, I.
Public lands, location of, 5.
Public lands, reclamation of, 1.
Puddled core of dams, 166.
Puddling the bottoms of Teservoirs,
168.
_Pueblo Indians in New Mexico,
346.
Puget Sound, excessive rainfall of,
26. :
Pullman, Wash., 360.
Pumping by petroleum, 324.
Pumping in humid states, 389.
Pumping water, 254-271.

Quantity of water used in irrigation,
214.

Rain-belters, 367.
Rainfall increasing or diminishing,

366.

)
Rainfall, map of mean annual, 24.

Rainfall, mean monthly, 18.
Rainfall, not decreasing, 23.

Rainier National Park, location of,

33-

Raised ditches, 183.
Reclamation of public lands, 1.
Rectangular weir, 131.
Redlands, Cal., 323, 327.
Register for weir, 134
Regulation of water supply, 110.
Regulators, 115-119.
Reserved areas, extent of, 6.
Reservoirs, 149-178.
Reservoirs should be built

government, 394-405.

Reservoirs, units of capacity of, 83.

Return waters, 226-229.

Rice irrigation, 382, 391.
Rights to water, 286-298.

Rio Grande in Colorado, 331.

Rio Grande in New Mex., 347-349-
Rio Grande in Texas, 381.
Rio Grande, international charac-

ter of, 8o.

Rio Grande, irrigation along, 187.

Rio Grande, N. Mex,, fluctuations
of, 64-67.

Rio Grande, sediment from, 144.

Riparian rights, 289.

Riparian rights in East, 388, 380.
Riverside, Cal,, 314

Riverside, Cal., 323, 326.

Riverside, Cal., water used at, 218,
River systems of United States, 57.
Rivers, not diminishing in volume,

71.

Rock-filled dams, 162-166.

Rocky Mountain foothills, sub-
humid regions reaching, 13.

Rocky Ford, Col., 329.

Rocky Mountains, effect on cli-
mate, 17.

Rocky Mountain, waters diverted
across, 178.

Rocky Mountains, waters from, 60.

Rod floats, 89.

Roosevelt, Theodore, President’s
message, 393-300.

Run-off, map of mean annual, 25.

Run-off, relation to rainfall, 27.

Russell, Prof. Israel C, work by,
360.

Sacramento River, 312

Sacramento River, location of, 61.

Sacramento Valley, wheat fields of,
318.

Salt Lake, Utah, annual rainfall at,

22,
by | Salt River, Ariz,, 305-311.
Salton Desert, waste land of, 27.
San Antonio, Tex., irrigation at,
381.
San Bernardino, Cal,, 314.
San Bernardino, Cal., wells near,
322.
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San Bernardino Valley, Cal., water Seepage in East, 388

; supply of, gzs.
San Carlos Dam, Ariz., 401,

San Carlos, Ariz., proposed reser-

voir near, 309,
Sand hills in Nebraska, 378.
Sandy soils free from alkali, 28
S‘an Diego, Cal., 314, 316. 2
San Diego, Cal., dams near, 164
S‘un Diego, Cal,, rainfall at, 18. :
San Diego Flume Company, Cal
219. :
San Fernando Valley, Cal., under-
flow of, 235-241. .
San Francisco, Cal,, rainfall of, 18
2 H
San Gabriel River, Cal., 325, 326,
San Joaquin River, 3z ' :
Sagl Joaquin River, location of
I, ;
San Joaquin Valley, C i
in'_lsz alley, Cal., pumping
San Joaquin Valley, wheat fields
of, 318.
San Joaquin Valley canals, 319,
San Joaquin Valley, Cal., artesian
wells in, 252.
San Luis Valley, Col.,artesian basin,
252,
S‘I-m Luis Valley, Col., 331.
Santa Ana Canal, Cal., 141,
S‘anlu Ana River, Cal., 325,
Santa Fé&, N. Mex,, rainfall at, 18
22, I
Santa Fé, N, Mex., hydraulic dam
173. ;
Saturation of subsoil, 215,
Scarcity of water, 10g.
Second, as unit of time, 82,
Second-foot of water irrigates 100
acres, 214.
Second-foot, defined, 83.
Sediment in reservoirs, 156-159.

Seepage waters, 226-229,
ge]c:_:lion of land, defined, 0.
Semiarid region
o gion, states of, 364~
Semiarid regions, map of, 14.
E“?ewage irrigation, 275281,
Shadoofs, pumping by, 255.
.":.lhcr:p causing silt, 148,
Sheep destroying the grazing lands
43. : '
Sheep grazing, 36-49.
Sheridan, Wyo., 362.
S!mshonc Falls, Id., 336.
Sfdwhill irrigation, 204, 203, °
S;erra Nevada, 313. 5
S?erra Nevada, plains east of, 17
S{erm Nevada, rivers from 3,17 ;
S]It, accumulation of, 46, <o
Silt in canals, 141-148.
Silt in reservoirs, 156-159.
Silvies River, Or., 3;52. >
Siphons, 136-138.
Sky Line ditch, Col., 178,
Small farms in California, 323
Small farms of Utah, 274.' :
Snake River, Id., 324-328.
Snake River, Wash,, 360.
Sod covering for reservoir banks
170. :
Sodium compounds in alkali, 282,
50!01110nvi1!c, Ariz., 307. b
::',m‘ghum in dry regions, 369.
South Carolina, reference to, 316
South Dakota, artesian wells (':f
248-2c1. :
South Dakota, irrigation in, 376
377 :
South Dakota, in subhumid belt, 13
Southern Pacific Railroad in ht.-
vada, 344.
South Platte River, Col., 330-332.

-Spain, comparison of area, 301-303,

Sedimentation in canals, 141-148.
Seepage, 72-79.

_Seepage, rate of, 76.

315, 316,
Spain, map of, 315, 316.
State engineer, duties of, 297.
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State engineers, duties of, 111.

St. Anthony, 1d., subirrigation at,
211.

Steam-power for pumping, 270, 271.

Steel core dams, 164.

St. Lawrence, drainage of, 57

St. Mary River, Ment., diversion of,

340.

Storage of floods, 394-

Stored waters, 173-178.

Stream measurement, importance
of, 79-72.

Stream measurements, methods of,
82-10I.

Subhumid or semiarid defined, 364.

Subirrigation, 207-212.

Submerged dam, 234.

Submerged float, 88.

Subsurface irrigation, 207-212.

Sunnyside Canal, Wash., 359

Surface waters, §7-10I.

Survey, system for, 9.

Suspended car for measuring
river, 93-95.

Susquehanna River, Pa., fluctua-
tions of, 67, 68.

Sweetwater Dam, 317-

Sweetwater River, Wyo., 362-363.

Sweetwater system, Cal., 219.

Sweetwater system, Cal. duty of
water, 328.

Switzerland, comparison of area of,
302.

Tag wire, 93, 94

Tanks of earth, 166-170.

Tappoons, 197, 198.

Tehachapi Pass, 317.

Tehachapi Pass, 313.

Tejunga Wash, Cal., underflow of,
238.

Texas, extent of, 312.

Texas, irrigation in, 380-382,

Texas, " pan handle,” in subhumid
belt, 13.

Texas, rice irrigation, 391.

Tile used for irrigation, 210.

Timber dams, 165.

Titles to water, importance of, 12.

Tonto Basin, 307-

Topographic maps of forest re-
serves, 35. 7

Township, defined, 9.

Trapezoidal weir, 132-134.

Trees, amount of water for, 217.

Truckee River, Nev,, 343-345.

Tucson, Ariz., overgrazing mnear,
+44, 45

Tunnels, 138-139.

Tunnels for obtaining water, 322.

Tuolumne River, La Grange dam
on, 159-161.

Turbim windmills, 266.

Turlock Canal, Cal,, hydraulic cut
on, 173.

Turlock Canal, Cal., 160, I6T.

Turlock Canal,Cal,, tunnel on, 139.

Twin Falls, 1d., 336, 337-

Typhoid, from well water, 243.

Underflow, 229-241.

Underflow dam, 234.

Underflow waters cut by tunnels,
322.

Underground waters, 225-253.

Underground waters to be de-
veloped, 402.

Union Pacific land grant, 7.

Unita Mountains, waters from, 6o.

United States, map of arid regions
of, 14.

Units of measurement, 83, 84.

Utah, irrigation in, 353-358-

Utah Lake, Utah, 356-358.

Utah, priorities of right in, 293.

Utah, proportion of land cultivated,

g2
Utah, small farms of, 274.

Velocity in canals, 141-148.
Velocity, methods of measuring,

86-97.
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Verde River, Ariz., 305, 306.
Vineyard irrigation, 321. :
Vineyards, irrigation of, 202-206.

Walker Lake, deserts near, 56.
Walker River, Nev., 343-345.
Wallawalla River, Wash., 360.
Wallawalla, Wash., rainfall at, 18.
Walnut Gun Dam, Ariz., failure of,
163.
Wasatch Mountains, Utah, 354.
Wasatch Mountains, waters from,
60,

Waters underground, 225-253.
Weather, changes of, 26.
Weather, defined, 16.

Weber River, Utah, 356.
Weeds in canals, 146-148.
Weirs, g7-101.

Weirs, for measurement, 122,
Weirs, various forms of, 130-134.
Weiser River, Id., 324—328.
Well irrigation, 209,

Wells in California, 321.

Wells, ordinary forms, 241-246.
Well-sweep, pumping by, 257.
Wheat in California, 318.

Washington, city of, water supply,
276,

Washington, dry farming in, 49.

Washington, irrigation in, 358-361. |

Washington, state of, excessive
rainfall of, 26.

Waste of water, 216,

Wasteway for dams, 167.

Whatchman at canal head, 117.

Water as a plant food, 4, 180, 385,

Woater, amount applied in irriga-
tion, 212-220.

Water boxes from ditches, 184, 186.

Watering by furrows, 193-199.

Water, its importance, 3.

Watermaster, 107, I14.

Water meters, 122.

Water power, data for, 8o.

Water-power for pumping, 258-
265.

Water storage requirements, 150-
150.

Water supply, amount by states, 55.

Water supply governs values, 10.

Water supply, importance to de-
velopment, 81.

Water table, raising of, 215, 225.

Water, weight of, 213,
Water wheels as meters, 100, IOL.
Water-wheel for pumping, 258-265.

Wheat in North Dakota, 376.
Wheat in Utah, 354.

Wheat in Washington, 359.
Wheat, raised by dry farming, 49—

€1

Wheatland, Wyo., 363.

Windbreaks on the plains, 370.

Windmills, 265-270.

Windmills on the plains, 369-370.

Windmills pumping into earth
tanks, 167.

Wooden pipes, 134-138.

Woodland, area of, by states, 55.

Woodland, extent of, 29.

Woonsocket, So. Dak., artesian
wells at, 251.

World, map of arid regions of, 15.

Wyoming, irrigation in, 361-363.

Wyoming water laws, I11.

Wyoming, water rights in, 297.

Vakima River, Wash., 350-360.

Vellowstone National Park, loca-
tion of, 33.

Yellowstone River, Mont., 339-340

Yuma, Ariz., rainfall at, 18.

Zanfa, defined, 107.

| Zanjero, 107.
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