
NATIONAL WATER-QUALITY ASSESSMENT 
PROGRAM-Western Lake Michigan 
Drainage Basin 

In 1991 , the U.S . Geological Survey (USGS) began 
to implement a full -sca le National Water-Qua li ty Assess­
ment (NA WQA) program. The long-term goal o f the 
NA WQA program are to desc ribe the tatus and trends 
in the quality o f a large, representative part of the Nation 's 
urface- and g round-water resources and to provide a 

sound , scientific understand ing of the primary natural and 
human factor affecting the quality o f these resources. In 
meeting these goa l , the prog ram will produce a wealth 
of water-quality info rmation that will be useful to policy 
makers and managers at the nati ona l, State , and loca l 
levels. 

A major design feature of the NA WQA program will 
enable water-quality information at di ffe rent area l sca les 
to be integrated . A majo r component o f the program is 
study-unit investigations, which compri se the princ ipal 
bui lding blocks o f the program on which national-level 
asses ment activities a re based . The 60 study-unit in ves­
tigations that make up the program are hydrologic systems 
that include parts o f most majo r river bas ins and a qui fer 
systems . These study units cover areas of I ,200 to more 
than 65 ,000 square mi les and incorporate about 60 to 70 
percent of the Nation 's water use and population e rved 
by pub lic wate r supply. In 1991 , the Western Lake 
Michigan drainage basin was among the first 20 NA WQA 
study unit selected for study under the full -scale 
implementation plan. 

STUDY UNIT DESCRIPTION 

The Western Lake Michiga n study unit dra ins a 
20 ,000-square-mile area located in eastern Wisconsin and 
the upper peninsul a of Michigan. The unit is compri sed 
of Lake Michigan, the Fox-Wolf Ri ver , and the 
Menominee-Oconto-Peshtigo Ri ver ba ins in Wi consin , 
and the Ford and Escanaba Ri ver bas ins in Michigan. The 
overall population in the study unit is 2 ,240 ,000 (1988). 
The majo r c iti es and the ir population are Mil waukee, 
636 ,000; Green Bay , 88,000; Rac ine , 86,000 ; and 
Appleton , 59 ,000 . The Green Bay area, located along the 
lower Fox Ri ver , has the highest density of paper pulp 
mill s in the world . Agriculture al o is a majo r acti vity , 
with 27 percent of the study unit devoted to cropland and 

6 percent to pasture . About 50 percent of the study area, 
predominantly in the northweste rn part of the basin , is 
forested, with streams and lakes offering excellent fi shing 
(trout , wall eye, northern pike, and bass), canoe ing , and 
other recreation . Lake Winnebago , a 137 ,000-acre lake 
in the Fox Rive r basin , is a major surface-water feature 
of the study unit . The Milwaukee River basin in the south 
(part of the Lake Michigan ba in) has the greatest popu­
lation , with agriculture and Wisconsin 's trademark cheese 
and milk industry the majo r economic activities. 

Silurian do lomite is the uppermost bedrock in the Lake 
Michigan ba in ; Ordovician and Cambrian sandstones and 
do lomite are exposed in the Fox Ri ver bas in ; and 
Precambrian c rystalline rocks are exposed in the Wolf, 
Menominee, Oconto, Peshtigo, Ford , and Escanaba River 
ba in . The topography o f the tudy area was shaped by 
glac iation. Diagonally from northwest to southeast 
(divided roughly in third ), urficial depo its are generally 
predominantly outwash and ice-contact depos its; g lac ial 
lake and g round-moraine depo its; and g round- and end­
moraine deposits. Some isolated lake deposits occur along 
the western shores of Lake Michigan . 

The study unit has a mean annual a ir temperature o f 
44 degrees Fahrenhe it and annual prec ipitation of 28 to 
32 inches, o f wh ich 8 to 15 inches leaves the unit as 
streamflow. This runoff is ca rried by nume rous streams 
throughout the study unit , the major ones be ing the 
Escanaba, Brule-Menominee, Oconto, and Peshtigo 
Rive rs in the northwest ; Fox and Wolf Rivers in the 
central a rea; and Kewaunee, Twin , Manitowoc , 
Sheboygan , and Mil waukee Rivers in the ea tern and 
southern pa rt o f the study un it. 

Fre hwater u e in the tudy unit totals about 704 million 
ga llons per day. Public supplie rs prov ide about 37 1 
million gallon pe r day , of which 69 million ga llons per 
day is from ground-water sources. Ru ral domestic users 
obtain about 8 million gallons per day from surface-water 
sources and about 13 million gallons per day from grou nd­
water sources . Industrial water use total about 253 million 
gallons pe r day , of which 239 million gallons per day is 
from surface-water sources. Commerc ial, ag ri cultural. 
and mining u es total about 53 mill ion gallons per day. 
The major industrial instream usc of surface water i fo r 
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hydroelectric and the rmoelectric power. Ground water is 
the major source of public water supply except in those 
areas that border Lake Michigan and ome commu nities 
adjacent to Lake W innebago. 

MAJOR WATER-QUALITY ISSUES 

The major water-qua lity issues in the Western Lake 
Michigan drainage bas in study unit are: 

• Nonpoint- ource contamination of surface and ground 
water by agricultural chemical , including nitrate and pes­
ticides. Aldica rb atrazine , and alachlor are the most com­
monly detected pestic ides; 
• Contamination by tox ic substances, including PCBs, 
other syntheti c orga nic compounds, and trace element 
in bottom sediments of ri vers and harbors (Menominee 
Ri ver at Marinette, lower Fox Ri ver , Sheboygan Harbor , 
and Mil waukee Harbo r) ; 
• Nonpoint-source pollution and nutrient enrichment of 
ri ve rs and lakes from indu trial and munic ipa l waste 
di scharges; and 
• Acidification and me rcury contami nation of recrea-
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ti ona! lakes in poorl y bu ffered watersheds in the north­
western part of the study unit. 

COMMUNICATION AND COORDINATION 

Communication and coordination between USGS 
personnel and other interested scienti ts and water­
management organizations are cri tical components of the 
NAWQA program . The Western Lake Michigan drainage 
bas in study wi ll have a local liaison committee con i t­
ing of representatives from Federal, State , and loca l 
agencies, and universit ies and the private sector . The 
lia ison comm ittee for the Weste rn Lake Michigan study 
un it wi ll be fo rmed in summer 199 1. 

Information on technical reports and hydrologic data 
related to NA WQA and the We tern Lake Michigan 
drainage bas in study can be obta ined from : 

District Chief, Wate r Re ource Divi ion 
U.S . Geolog ica l Survey 
64 17 ormandy Lane 
Madison, Wisconsin 53719 
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