
OF THE INTERIOR 

NATIONAL WATER-QUALITY ASSESSMENT 
PROGRAM -The Willamette Basin, Oregon 

BACKGROUND 

In 199 1, the U. S. Geological Survey (U SGS) began to 
implement a full -scale ational Wate r-Quality Assessment 
( A WQA) program. The long-te rm goa ls of the NA WQA pro

gram are to describe the tatus and trends in wate r quality o f 
large, repre entative parts of the Nati on 's surface- and g round

water re ource , and to provide a sound , c ientific understanding 
o f the primary natura l and human fac t r a ffecting the quality 

of these resources . The program will prod uce water-quality 
information u efu l to national, State , and local po licy makers 

and managers , 
The A WQA program will collate water-quality information 

at various areal scales. Sixty study-unit investigations compri se 
the principal building blocks of the prog ram and prov ide the 

basis fo r national-level assessment activities. The study units 
are regional -scale hydrologic systems that range in s ize from 

I ,200 to more than 65,000 square mil es and that incorporate 
about 60 to 70 percent of the at ion 's water u ·e and popul ation 

erved by public water supplies. They include parts of most 
majo r river bas ins and aquifer systems in the Nation. In 1991 , 
the Willamette ba in was among the first 20 A WQA tudy unit 

selec ted for inves tiga tion unde r the full - cale implementation 

plan . 

TUDY UNIT DESCRIPTION 

The Willamette basin NA WQA unit inc ludes the Willamette 
and Sandy Rivers , which a re tr ibutary to the Columbia Ri ver. 
The Will amel!e ba in drains an area o f 12 ,000 square miles , 

contains Oregon's three la rges t c ities (Portl and , Eugene, and 

Salem), and is home to 68 percent of the State's population (about 
1.9 million people) . Approx imate ly 60 percent of the basin is 

forested (la rgely in tributary basins) , about 35 percent is farmed , 
and the remaining 5 percent is urbanized o r in other uses. 

The Willamel!e basin ca n be divided into three no rth-south 

phys iographic provi nces. The Cascade Range , consisting of 

volcanic roc ks and exceeding e leva ti ons o f 10 ,000 feet , forms 
the eas te rn boundary of the basin . The Coast Range, consisting 
of marine ·edimentary and volcanic rock at e levations over 

4 ,000 feet , const itute the western boundary . Between these 

mountain ranges lies the Willa melle Valley , an elongated struc
tural and e rosional lowland filled with flow of Columbia Ri ver 
Basa lt ( in the northern ha lf o f the bas in) and younger uncon-

o lidated sed iment. The unconsolidated material is a major 

source of g round water ; we ll s commonly produce up to 300 
ga llons of wate r per minute. The Columbia Ri ver Basa lt also 

is an important ground-water ou rce , but wells completed in thi s 

material genera lly produce lc s than I 00 gallons of water per 

minute. 
The c limate o f the Will amette basin is a mod ified, maritime 

tempe rate regime that is characte ri zed by cool, wet winte rs and 

warm, dry summe rs. Approx imately I 0 percent o f the average 
annual prec ipitation of 63 inches occurs between May and 
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September. Precipitation varie markedly with altitude and ranges 
from about 40 inches at lower elevations to greater than 200 inches 
in the mountains. M o t of the streamflow in the Will amene River 
typica ll y occurs between ovember and M arch in re pon e to 
the persistent winter ra in and spring snowmelt ; however . late 
pring snow in the high Ca cade Range can prolong runoff into 

June or July. Summer and fall period · of low flow are signifi 
cantly affected by reservoir operations. 

The II maj r reservoirs in the Willamene Ri ver basin have 
a combined usable storage capaciry of nearl y 1.9 mi llion acre
feet. The reservoirs are operated primarily to maintain a minimum 
navigable depth in the Willamcnc River upstream to about 

ewberg. They are also operated for power generation, recrea
tion. fl ood protection, anadromous fi sh propagation, irrigation, 
and public-water upply . As a result of th~ e operational con
siderations, ri ver-water quality is enhanced by the augmentation 
of streamflow from reservoir releases. The Sandy Ri ver bas in 
has three storage re ervoirs on the Bull Run River . with a u able 
storage capacity of 37,000 acre-feet. The Bull Run Ri ver i · the 
major ·ource of drinking water for the Portland metropolitan area 
and ·ervc · about 700,000 customers. 

Water use in the Willamene basin is estimated to be 800 million 
gallons per day , with 70 percent supplied by surface-water 
resource . Sur fa e-water uses include commercial and industrial 
(40 percent), irrigation (25 percent), domestic (25 percent) and 
other ( 10 percem). About 65 percem of the basin population relics 
on surface-water re ·ources for drinking water. Ground water (30 
percent of total water use) i · u. ed for irrigation (60 percent), 
domestic supply (25 pe rcent) , commercial and industrial appli 
cations ( 10 percent) , and other purposes (5 percent). 

WATER-QUALITY I SUE 

Water-quality issues in the Willamcne basin are di f ficult to 
categori ze separately because they are, to a large ex tent , imer
related. On the bas is of prcviou · studies in the basin , however , 
and on di cuss ions at the first meeting of the liaison comminee 
( ee ection on Communication and Coordination), the following 
issues have been identified: 

• Biological degradation, including effects of loss of ripari an 
habitat on stream temperatures; effects of water temperature, 
sed imentation. and reservoir operation on re idem fi h popula
tions. ·uch as ·almon and steel head; loss of habitat for bonom
dwelling organisms; and deterioration of sanitary (bacterial) 
quality of surface and ground water . 
• Ero ion of soils due to changes in land use. Demands from 
increa ing popu lation growth and industri al development affect 
biological habitat and surface-water transport of trace contam
inams by altering erosion and sedimentation rates within the 
ba in. 
• Evaluation of surface- and ground-water fl ow. Thi s is not 
spec ifica ll y a water-quality i ue, but knowl edge of fl ow rates 

and surface-water/ground-water interactions is prcrequi ite to 
under tand ing their effect on water qual ity. M anagement of 
surface- and ground-water resource ha been and will remain 
a ·ignificant factor that contributes to current water-quality con
ditions within the basin. Consideration include operation of 
multiple-use reservoirs to optimize torage and treamtlow 
augmentation, relation between ri ver discharge and water 
quality, effect of well construction and pumpage on water 
quality. and effect of surface application of ewage Judge on 
ground-water quality. 
• Eutrophication, the proce by which surface waters increase 
in biological productivity in re pon e to natural or man-induced 
nutrient enrichment. Po ·sible effects on re ervo irs and stream 
in the basin include excessive algal growth , high pH value (with 
potential for tox ic ammonia concentrations), and low dis olvcd
oxygen concentrations from decay of organic matter . Consider
able concern also ex ists with regard to increasing nutrient 
concemrations, especiall y nitrate, in ground water. 
• Trace organic compounds and trace elements in urface and 
ground water and, perhap , naturally occuring radon in ground 
water . Sources include pe ·ticidcs from agricultural and urban 
runoff: industrial organic compounds, such a dioxin and htran, 
from point and nonpoim source related to paper processi ng and 
wood preserving acti vit ies ; and trace elements. including copper, 
lead, and zinc, from industr ial (point) and nonpoim sources. 

COMM NICATION AND COORDI NATIO 

Communication and coo rdination among USGS personnel 
and other interested sc ienti sts and representati ves of water
management organiza tion are cr iti ca l component of the 
NA WQA program. Each of the 60 study-unit inve tigations will 
have a local liaison commincc consisting of members who 
represem Federal , state, and loca l agencies, universit ies, and 
the pri vate ector and who have responsibilities with regard to 
water-resources issues. Spec ific a ti v ities of each liaison com
mince will include exchange of information about water-quality 
issues of reg ional and loca l interest ; identification or source 
of data and information; a · i tance in the des ign and scope of 
proj ect products; and review of proj ect planning document and 
reports. The liaison committee for the Willamette ba in Sllldy 
wa formed in earl y 1991 and contributed significantly to the 
determination of the water-quality issues discussed previously. 

Information on technical reports and hydrologic data related 
to the A WQA program can be obtained from : 

District Chief , Water Resources Division 
U.S. Geological Survey 
106 15 SE Cherry Blossom Dri ve 
Portl and , Oregon 972 16 

Open-File Report 91 - 167 
D .A . Wentz and 

S. W . M cKenzie, 1991 
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