


The potential for augmenting water supplies in the westem United States
has received considerable attention during recent years and estimates vary
according to the asau.ption used. An intensive study by a U.S. Senate Select
C~ttee 42/ evaluated the opportunity for increasing water supplies in the 17
western Stites through vegetation unagellen t. This study indicated a potential
initial water yield increase of about 12 .illion acre feet per year. Another
study 43/ esttaated that. in the 1Ie8tern States (exclusive of the Pacific coastal
areas)-;-tbe potential aonual increase in water yield from all cover types with
su&tained yield and multil'1e-use considerations, but with intensive eanagetDent
for vater Yield iJlprovellent. would be about 4. 1 million acre-feet above natural
levels. :he estllMted average annual cost of producing this lIlUch water was
$21.42 per acre foot at 1967 price levels. However. the greatest potential
appeared on c~rcial forest land; intensive manage.ent for water yield of
about 66 .tIlion aCre8 of co~rcial forest land in the West could po tentially
increase annual water yield by 1.8 million acre-feet at a 1967 equivalent cost
of $1.23 per year per acre-foot.

In a ~re recent analysis, the potential for increasing water supplies in
Oregon. Washington. Idaho. Alaska. and (northern) California was estiluted. 44/
These estimates. by precipitation zone and tblber type, are presented in table
7.16. The values are based on the following a~tions: (1) Water yield
increases fro. saall exper1aental watersheds can be expanded to large areas.
(2) rotation age will be shortened and the harvest of old-growth inventory will
accelerate. and (3) the forest harvest will be by clearcutting.

Timing of increased yield in the Northwest varies with the precipitation
zone. In the rain zones. about 80 percent of the increase occurs during the wet
winter IDOnths. 45/ Increases aaounting to 0.8 inches during the low flov months
of July-Septellber 46/ are t.portant for 1nstream needs. In the snow zones. IlOSt
of the yield increase occurs during sprin~ snowmelt.

Est~ted potentials for increasing water yields in the c~rcial forests
of the ¥estern States by t1JDber type are ~rized in table 7.17. These values
are based on several ~ry reports. 47/48/49/50/ The estt.ated increases are
based on the difference between no I18Dqeientand specific management for water
yield increases.

427 u.s. senate Select CoaIIittee on National Water Resources. Water resources
activities in the United States: Evapotranspiration reduction. Part 2: Vegetation
..nagement. COMm. Print No. 20, 86th Congress, 2nd Session, p. 13-42. 1960.

43/ Reigner, I. C•• &. c. &loney. and E. G. Dunford. Unpublished Rep. On
file iit U. s. Depart1lent of Agriculture, Forest Service, Washington. D.C. 1969.

44/ Wooldridge, "David D. Opportunities for increasing water supplies in
the Pacific Coast States by vegetation 1I8Ilage.aent. Unpublished Rep. On file at
the Forest: Hydrology Laboratory. Wenatchee. Wash•• 130 p. 1978.

45/ Rothacher. op.cit.
46/ Ibid.
£! Wooldridge, ope cit.
48/ Hibbert. Alden R. Vegetation aaanagement for water yield improvelDent in

the Colorado River 8asin: SwDaar)' aDd assessment. U. S. Department of Agriculture,
Forest Service, Rocky Mtn8. Forest and Range Exp. Sta. (In press).

49/ Leaf, Charles P. watershed manag.elllent in the central and southern
Rocky"KOuntains: A SUlDary of the status of o~ knowledge of vegetation types.
U.S. Department of Agriculture. Porest Service. Research Paper NM-142. 28 p.
1975. •

~I Sopper, W. E•• ope cit.



'Table 7.16-S~9 of est_ted annualj'ie1d increases which could be achieved in the Northwest
through vesetation 1lUUl!llement

Hydrologic zone I' Vegetarion rype 11oDnua1 yield 1aerea••

Thousand.. I I acre-feet•

1. Coastal rain zone Douglas-Ur, hemlock, Sitka spruce l 2,100
2. Puget-Wlllamette rain zone Douglas-fir, hardwoods 400
3. Warm snow zone Fir-spruce }
.4. East Cascades snow zone Ponderosa and lodgepole pine) I 2,570
5. Interior cold snow zone Douglas-fir, lodgepole pine,)

ponderosa pine, white pine )

I ITotal 5,070

Source: Wooldridge, David D. Opportunities for increasing water supplies in the Pacific Coast
~ta tes by vegetation management. unpublished rep. on file ar the Forest Hydrology Laboratory,
~atchee, Wash., 130 p. 1978.
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Tabl. 7.17-lst1Mt.a E.otent1al for 1Deruainl "4ter yield frOli. forested
lands in the Weetem States

'orest type Porest area Averaae annual water yield
hcrease,

ThouNd Incbes Thousand
aere. acre-feet

Doualu- ftr 38,240.2 0.60 1,912
Poa.dero.. piDe 33,670.7 .15 420
Weatem wit. pine 565.9 .45 21
nr-.pruce - 113,362.9 .60 5,668
IIalock.-Sitb sprue. 20,139,9 .45 755
Larch 2,807.2 .30 70
1.odl.le pine 21.217.6 .25 442
1le4wood 786.0 .45 29

Total 230,790.4 - ~,317

Souree: rore.t service estimates derived froll:

Bibbert. Ald_ a. Veaetat10D manq_t for vater yield baproveaent
111 the Colorado 111"er Bash: ...-.ry t-d useasaeat. 1to4:ky Mt. For. _d
.... Ixp. Sta., in prea.; Wooldridge, 'DPld D., see source nota table 7.16;
Leaf, CharI.. r. watershed aumaa.el1t in the central and 80utbern bcky
Mountaine: A~ry of the stat¥s af our 1mow1eclae of veaetat10n types.
u. S. 'onat Service. Ile•• Paper. 1K-142, 28 p. 1975; _d Sapper, W.K.
"'ater.bed ........t: watar supply .A1Jpctat101l by watershed ....__t in
'W1ldhnd &rue. Report ta th_ Hattona! Water eo-1••101l. BTIS, SprlDafleld,
Va. 149 p. 1971.

-- ..oJ . "l. . ~
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The chaparral type, ..mich contains several species of shrubsize plants,
covers approximately 29 million acres in southern Ca1iforniOl, Arizona. and New
Mexico. Intensive research during the past few years indicates that opportunities
for increasing water supplies from the chaparral type are excellent under certain
conditions. In areas where shrub COVer exceeds 30 percent, average annual
pre cip itation exceeds 16 inches, and soils are deep, substantial increases in
water supplies can be produced. 511 The most effective treatment is to eradicate
the shrubs from about 60 percentaf tbe total treatable area and establish a
gra ss cover. Research has de.-onstrated that wildlife benefits from these treat­
aenta and that fire protection is _de euier. 521 An econOlllic analysis with
actual conversion costs and assuaed benefits indicated a net average annual
return of $2.51 per converted acre based on 1972 prices. 531 It is estimated
tbat the annual cost of water production in tbe chaparral type is $20.45 per
acre-foot in California and $18.00 per acre-foot in the Southern Rocky Mountain
region, bued on 1967 price levels. 541

~

If a major prograa 18 implemented to increase water yield frOla the ent1.re
chaparral area, about 6 1ll111ion acres could be converted to grssEi cover. The
increaEle in water yield would average about 1.2 .t1lion acre-feet each year.
The -.edian value, based on measured run-off in Arizona, would be about 0.7
1I1.1lion acre-feet.

Other prescriptions in tbe Southwest Would, if implemented, aua-ent surface
water supplies. One practice which bas received considerable study i& tbe
eradication of phreatophyte veaetatioo alolla streaas. Under certain conditions,
pbreatophytes transpire up to 6 or 7 acre-feet of water per acre of surface
area. 551 Eradicating deep-rooted plants and substitutinl shallower rooted
specieS-in areas where water tables are a few feet below the surface can save
part of this water. To be effective, the cleared area must be mowed, plowed, or
sprayed with herbicides periodically to prevent the deep-rooted veaetation from
recapturing tbe site.

It is estimated tbat an intensive phreatophyte eradication and control
program applied on 8 percent of tbe areas occupied by phreatophytic vegetation
would save 0.9 million acre-feet of water each year. 56/ The cost of clearing.
control, and maintenance was estimated at $14.00 annuilly for each acre-foot of
vater produced.

The opportunity to increase water yield from areas supporting sagebrush and
pinyon-juniper is minimal becau$e Clf the dry climate.

51/ Hibbert, Davis, and Bro~, ~p. cit.
52/ Ibid.
53/ Ibid.
54/ Reianer .et. a1.. op. cit.
55/ Horton, Jerome S., and C. J. Campbell. Management of phreatophyte and

riparIan vegetation for maximum multiple use values. U.S. Department of Agri­
culture. Forest Service. Research Paper RK-117. 23 p. 1974.

561 Reigner. Maloney. and Dunford, op. cit.
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