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INTRODUCTION

The lower Fox River between Lake Winnebago and Green Bay forms a unique

- valley, providing the focus for one of the major population and industrial areas

of Wisconsin. Its rich and diverse history attest to the important role it has
pléyed throughout the history of the state; an& although this iole has changed from
being primarily a trade route during early settlement periods to directly supporting
the economic base of éppréximately 200,000 persons, the close dependency of the valley
population on the river continues and grows. -

A region such as_the lower Fox River valley provides a prime example of much
ihterdgpendent activity related to.a single natural'fegource, where the usé of the
water resourée is not regulated By normal competitive economic market forces. Instead,

some of the so-called "externalities" having indirectly damaging effects on the whole

region can only be dealt with through cooperation and coordinated management of the

- river - a goal which has been clearly recognized by many individuals and organizations,

Eoth at the local and state level. For several years efforts have been underway to

define the intérdependéncies-which'exist in the valley, to éoﬁsider possible water

quality management policies which could be applied to develop predictive models, to
evaluate the effects; COSts, and regional benefits of alternative control meésures,

aﬁd to consider feasible political and institutional frameworks to provide area-

wide @anagement of water qua1ity in the river and bay. In addifion to Sea Grant sponsored
research activity within the University of Wisconsin system, there has been increasing
attention towards thése'éhds within the valley itself, as evidenced by large public

and private wdter quality control investments, and also by coordinating meetings in-

volving persons from the University, Wisconsin Department of Natural Resources (DNR),

- Institute of Paper Chemistry, public agencies, planning groups, sanitary districts
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and other organizations. eA major commitment by the State of Wisconsin to move

towards comprehensive management is the presently installed automated water quality
monitoring system, which is comprised of five stations, each measuring five water
quality parameters on an hourly basis.for transmission to a central recording station.
Recent federal water quality legislation confirms the attention paid at the nationai
level to coordinated nanagement and controi of water quality in elements of the Great
Lakee system and the nation at large; This is particularly expressed in the objectives
to be achieved by use of federal funds available for comprehensive river basin manaée-
ment agencies as defined in Section 208 of PL 92-500 (the 1972 Federal Water Pollution
. Control Act‘Amendments). | |

This report provides some input into the very complex considerations regional
water quality managementientails by giving specific information on the multiple
purposes river waters are called upon to serve. The data base is necessarily in-
complete; it represents information currently available to the authors. Included also
is a bibliography of a variety of background references available and related to
the lower Fox River. Theefeport is essentially a status report; intended to add existing
information to auément the included map combining hydrologic and. socio-economic back-
ground for the valley (see Figure 1 enclosed inside), the monitoring data gathered
by DNR, and a statistical'anaiysis of river data underway by a‘University of Wisconsin
Sed Grant project (Litwin and‘Joeres, 1974). This report is intended to draw together
for common reference use some of the information needed by all individuals and organization
interested in improving this most vital resource. .

It would be out»ofjthe'scope of this report to analyze thorOughly the hydrological,
economic, political and historical information available for thejlower Fox River. An
extensive survey of 11terature on these and associated topics complled as part of the
project "Water Quality Management on the Lower Fox River)' however, is given in Appendix B
of this report. It is hoped that the current level of interest'and involvement, as well
las the positive climate towards cooperative management solutions, will continue to foster

the development of a realistic regional management approach to water quality management

in the Valley.




PHYSICAL CHARACTERISTICS OF THE LOWER FOX RIVER SYSTEM

The Fox énd Wolf Ri?er system forms one of the major drainage basins in Wiséonéin'
an& the largest tributary to Lake Michigan. Its drainage area of 6520 square miles
consists of the Fox_River rising in the east central part of the state (Columbia
County) and the Wolf River, considered as a tributary, rising in the northeastern pért
ofbthe state (Forest County). The two rivers ;oenfluence just upstream from Lake -
Winnebago with the Wolf River contributing approximately 65% of the total flow (Stecker,
1972). | ' |

Lake Winnebago, which separates the upper portion of the basin from the lower
Fox River, is the largest in;and lake in Wisconsin With a length'of 28 miles and an area
of 215 square miles. Although shallow, it has considerable importance‘fér all types
of recreation associated'with_surface waters. | |

The lower Fox River:(See Figure 1 enclosed inside back covérj descending down-
stfeam from Lake Winnebago drains only 413 square miles, which accounts for ohly
6 fercenf of the total drainage basin. This unusuélly small poftioﬁ’of fheAriVér system
is thought to have develbped by the postglacial course change of the upper Fox and
Wolf Rivers into a relatively small preglacial stréam, creating thus a large river

steeply descendihg over eight successive rapids. Ready availability of water and energy

have created most favorable opportunities for industrialization, and in particular for

the development of one of the largeét concentrations of the paper and pulp industry.
The eight rapids of the old lower Fox River are associated today with the eight
manufacturing centers aiohg the river--Neenah, Menasha, Appleton, Kaukauna, DePere,

Kimberly, Little Chute, Combined Locks and Little KauKauna.

The lower Fox River system (see Figure 2) referred to in this study is a 33 mile

long stretch of the river with 12 dams, 14 navigation locks, multiple water users and

pollutants. Its hydrological regime is considerably different from the upstream part
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of the basin, due to the presence of both the natural reservoir of Lake Winnebago and
along this river section the navigation and hydroelectrical development resulting
in a sequence run of pools each having controlled inputs. In its last 7 miles, between
DePere and Green Bay, the river is sufficiently large to be'subject to seiche waves, a phen-|
omenon very similar to tides in an ocean, causing lohg period oscillations of the river
similar to the waves caused by tides in an estuary. The industrial and political ﬁwﬁrﬁnuﬁ |
of the lower Fox River valley is best deﬁonstrated by the fact that this 6% 6f the tbtal
drainage basin includes neafly all of its urban (200,000 population) and water-orienéed
industrial development. Inadequate treatment of waste water by industries and nmnicipdﬁrks
over pfolonged periods of time has seriously dégradéd the water:quélity of the lower Fox
S i
River, to the extent that virtually.along the entire stretch of the river water-contact
sports and fishing activitiés are severely limited. To improve.the situation the
State of Wisconsin Departmént of Natural Resources recently issued 6rders in‘1968, 1969
and 1970 to the industries .and municipalities on the lower Fox River'for the construction
of adequate treatment facilities, in keeping with the state water'duality standards and
the recommendationé of the Lake Michigan Enforcement Conference. The exact impact of
these orders is mot known at this ﬁime,'since'it'is“nOt likely that their complete
implementation will be achieved in the near future by both industries and municipalities.
Whatever the impact of these orders will be, it is clear thét in order to achieve
the established water qualify goals, more extensive monitoring,’anaiysis and management

efforts will be required, along with the construction and efficient operation of improved

treatment facilities.
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WATER QUALITY AND UTILIZATION

Watér Users and Pollution

Water entering the léwer riﬁer from the shallow, eutrophic Winnebago pool is
already turbid and heavily laden with nutrients. In spring, total phosphate discharge
may reach 800,000 pounds (Sager and Wiersma, 1974). This mitrient loading, imposed
through discharges from Lake Winnebago, is the most serious long_terﬁ hazard posed
by the Fox River to Lake Michigan. On occasion the surface water treatment plant
.at Appleton has been forced into exceptional operational measures iﬁ order to overcome

the effects of remarkable algae blooms encountered on Lake Winnebago in later summer.

Flow Regulation

Flow from the Winnebago pool is regulated at the Neenah and Menasha dams by thé
Corps of Engineers. Records from a stream flow gaging station at the Rapids Croche
Dam operated by the U.S. Geological Survey show the variability of the flow. The
monéhly mean flow ranges'from'a maximum of 7000 cfs in April to a minimum of 2300 cfs in
September. A more complete range of,éhe ménthly”mean.flows can bevseen in Figure 1,
which includes reservoir releasé data.froﬁ 1896-1970. "

The maximum recorded flow of 24,000 cfs was'oiséfved on Apfii ié, 1952'and the

. -
‘absolute minimum of 138 c¢fs was recorded on August 2, 1936. While solid ice cover is
found over portions of the lower river for up to one month of the year, temperatures

‘may reach 27°C in late summer.

Water Use

Total water demand.ih the valley is very high. For examplé, it has been estimated
that in 1959 (Knowles, 1964), for.the Green Bay area alone total WAter,demand exceeded
495 mgd or 755 cfs, Over'és percent of this was taken frqmléurfaCé sources, with
12.6 percent from the rivéf and 83.8 percént from the Green_Bay. Average municipal
’water pumpage in_fhe Néénah—Menasha‘and Appleton afeas has been estimated at 20 mgd and

total use undoubtedly runs maﬁy times higher.
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..‘Enormous indﬁstrial water demands are placed upon the lower Fox River. The largest
users are the pulp and.paper mills for process water and power stations for cooling
water. Other wet industries include shipping, foundries, canning, meat packaging,
cold storage, dairy products, sugar, soap, furs, leather and beer.

‘The paper making industry requires high quality waters as well as large volumes,
as illustrated it Table 1, taken from a survey of paper mill water requirements con-
ducted by the Technical Association of the Pulp and Paper Industfy (Miller, 1940)

and showing the usual limits of turbidities, chlorides, dissolved solids, total solids

and pH in process water used in several types of paper mills,
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Table 1
' (USW AN LIMITS)
SUMMARY OF SPECIFICATIONS/FOR CHEMICAL COMPOSITION OF
FROCESS WATERS FOR MANUFACTURE QF VARIOUS PAPERS -

! Substance : Ground- Soda and Kraf{t Paper Fine
(Amounts given in mg/l) wood Sulphate Bleached Unbleached Paper
' Paper Pulps :
Turbidity as S10p 50% 25% 4o 100 10
Color in platinum units 30 5 25 100 [
Tot¢al hardness ag CL”O 200 100 100 200 100
Calcium hardness as CaCO -- 50 - _—— 50
Magnesium hardness as C3803 - 50 . - : - ——
Alkalinity tc methyl : . :
orange as CaCOy : 150 75 75. : 150 75 ‘
Iron as Fe ' 0.3 0.1 0.2 1.0 Ocl
Manganese as Mn ‘0.1 0.05 0.1 0.5 0,05
Stlica (soluble as 8102) 50 20 50 . 100 20
Totel dissolved sollds 500 250 - 300 - 500 200
Free carbon dioxide as COp 10 10 10 10 10 1
Chlorides as Cl 75 75 200 200 o
hafn - - . - ! 200

Residual chlorine as Clp

#Materials causing turbidity shall not be gritty.
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from 17 pulb and paper mills discharging into the lower Fox River are summarized for

,a ninety-day period in 1972, Two other mills, the Wisconsin Tissue Mills and the

- Specifications for chemical compositions of process waters for the manufacture
of various papers has been approved as a set_éf tentative standards by the Water
Committee of the Technicai Association of the Pulp and Paper Indﬁstry. All of the values
in the table have been found to be acceptable by paper mills, with the possibie
exception of the 2.0 mg/1 limit for residual chloring for waters used in the making
of fine paper. Chlorine concentrations greater than 0.3 mg/l may have effects
where dyes are used.

Because of the demand for high quality waters extensive treatment is required
for municipal, industrial process and boiler feed water preparation. These treatmenés,
including the addition of corrosion inhibitors, algicides or slimicides result in

large volumes of chemical sludges. Some pollution also results from the ﬁse of surface
water as a coolant. |

Domestic water supply is not a major use of the lower Fox River; Neenah-Menasha
and Appleton intake surface waters from Lake Winnebago. Appleton ﬁrovided this intake
with a by-pass around Little:iake Butte Des Mortes in 1962, Green Bay withdraws mosf of

its water from Lake Michigan and other communities obtain their supplies entirely from

Users of River Assimilative Capacity

The major industrial water users and waste water'generators in the valley are the paper |
and pulp mills. Efflueﬁt:from processes may present oxygen demands and solids loadings
on the river, but contain relatively little nitrogen and phospﬁorou#.

Actually, oxygen demand is contributed preferentially from pulping operations,
and sglids turbidity from paper making. Fiber may be ccntribdbd‘by either process.
Although the mills do tréét their‘wastes and/or discharge them through municipal systems,

much of the waste material still does reach the river. In Table 2 the waste loadings

10
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U.S. Paper Mills, are alsollisted to show their contribution to paper and pulp pro-
ducgion, even though they have hé direct discharge into the river.

Table 2 lists the paper and'puiping.mills beginning at Neenah and continuing
to Green Bay by mile point above the mouth of the river. The Combined total pro-
duction figures of 5492 toﬁs ﬁer day make @his one of the great coricentrations of
paper making in the world. Many of the products are of a speciaity or high quality
nature and through the years have reflected the‘inggnuity of the valley-people.

Only 3321 tons per day of pulp is actually digested in plants along the
lower Fox River, showing that about 40 percent of the fiber being used at this time
is brought in from other pulping operations. However, of the pulp that is digested
along tﬁe river,Ait might be of interest to note that 52 percent is a result of the
recycling of waste paper as indicated by the delinking and waste paper production
processes.

The production processes-referred to in TaBie 2 represent a slight modification
of the classification system set up in the Effluent Limitation Guideline for the Refuse
Permit Program for the Puip‘andipaper,indu§try established in June of 1972. A table dis-
playing the clasgificatioﬁtSYStem can be found in Appendix A.

The following listingAillustrates the multiple use catego;ies for.end products

shown in Table 2:

Tissue ‘ ' : *  Books § Publications Board
Tissue § Towel ' Specialty : Pulp
Bond P Dense Papers

The next section of the table summarizes the available and projected wastewater

treatment facilities of the mills. In general, only primary clarification was available

at the time the data were assembled. This situation is changing as individual mills either

improve treatment capabilities or direct their wastes into combined municipal-industrial

facilities. The "M" denotes such combined treatment. A plant of this type is under

12
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Winnebago and river flow is provided to give the power interests an idea of how

v /

construction by the Green Bay Metropolitan Sewage District. Table 3 provides the key

used to identify productiocn processes shown in Table 2. _ :

Hydroelectric Power j

Historically, the opération of hydroturbines at dam sites along the lower Fox River waé
an important factor in the development of the region; numerous facilities réﬁain todéy ;
and are summarized in Table 4. In general; the operation of hydropower stations does
not impose a direct pollutiohal load on the stream, although the initial creation of
impoundments may have reduced the natural capability for self-purification.

The number of electrical power generation stations in operation on the lower
Fox River has been decreasing over the years. The common situatiqn has been that '
when 2 turbine-generator qnit breaks.down it is not rebaired since power can be pur- -
chas;d eisewhere at less than the repair:cost. There are presentiy'betweeh 12 and
15. separate generatiﬁg statiqns in operation. Table 4 summarizes the information
obtained on these stations. The installed flow capacities reflect bofh electrical
power generation and mechanical drives for other purposes.

The owners of the power stations can be divided into-three classes: rihdustrial,
publicly owned utility, and privately owned utility. They produce electricity for
commercial, residential, énd industrial use. In some cases power is produced
exclusively for an individﬁai company while iﬁ other cases it is sold to various users.

Under the present operating conditions the costvof.obtaining electricity from hydr-
power is typically 0.55.§ents per KW hour or about one-half as costly as purchased
electricity. A

As mentioned earlier,vthe Corps of Engineers regulates the ambunt of flow in
the lower Fox River at the.Neenah‘and Menasha dams. Hyroelectric information is

relayed from the Corps of Engineers to the various power interests by the consulting

firm of Orbison and Orbison Consultants, Inc, Information such as the level of Lake -

13
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Electrical Power Generation on the Lower Fox River |
Dan Power Station Owner | Turbine Flow| Generator| Nhmber
. Owner ‘ Class® Capaclty Capacity of
CF3 KW Turbines |
Neenah ‘Bergstrom Paper Co. 1 0 0 ‘
Menasﬁa George A, Whiting I " 250 2
Paper Co, . : .
Upper Applaton Wiscorsin-Michigen U 1980 1440 | 3
Power Co. , ' _
Upper Appleton {Kimberly-Clark I - 2300 1650 g 3
A Corps » * . :
Middle Appleton| Appleton Woolen ‘I -0 0
Kills -
Kiddle Apploton| Fox River Paper I 2100 1315 Yi
| Corp. : ' .
Lower Applaton | Poremost Dalries, I * 120 2
Inc. - l
Lower Appleton | Consolidated Papers, I LA 8o P
Ince. ' o
Kimberly Kinberly-Clark 1 4000 1600 3
Corpe ; ' ,
Littla Chute Kaukauna Electric P i 3300 3
and Water Dept. ' : '
Combined Locks | Appleton Papers, I 2370 2890 ?
: Inc. : : :
Upper Kaukauna | Kaukauna Electric P 4000 5600 b
: and Water Dept. o " : :
Lower Kaukauna | Kaukauna Electrie P we 4800 2
end Water Depte. . : .
Rapide Croche | Kaukauna Electric P Lad 2400 4
) | and Water Depte T
Depsre Nicolet Paper I A 1122 LA
Corp.

| .
N

# I=Industrial; P=Publicly Owned Utllity
U=Privately Owned Utility

## Not able to obtaln information.
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much water will be available for power generation in the near future.

The total insfalled geherator capacity on the lower Fox River represents 6
percent of the design value of the nuclear power station at Two Creeks. The Fox,
as a primary source of power, is much less important today than it was in the past..
In fact, at a typical flow condition of 2000 cfs, the total power output would be
about 25,550 hp having a dollar value of about $125 per hour. This situation setves
to illuétrate why the older units have hot been repaired, but rather were abandoned
as power generators. |

The margiﬁal value éf the power generated may be increased‘by'shifting hydro-
powef to serve for peaking.ﬁo provide a load leveling capability for thermo-
pawer stations. This préétiée requires adequate automatic gating and control pro-
visions at the machine and causes added fluctuation in impoundment levels.

The structures already installed to prOV1de for navigation and power‘generatzon
can be used to improve water quallty by introducing additional oxygen to the waters
throggh turbine venting. Efforts afe currently underway<td establish the limits

of quality improvement possible through this method.
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TRANSPORTED TNTI LAKE MICHIGAN. TIME REQUIRED FOR THT CENTRAL PORTION
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CHANGES TN POLLUTANT CONCENTRATION, WITHOUY CHANGING THE DISCHAPGR OF
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CM/SEC A FEW KM FARTHER INTO THE BAY AND GRADUALLY INCREASING TO 3
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ALTHOUGH CONCFERN NVFR CHANGES IN THE GRTAT LAKES HAS EXISTED FOR MANY
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ARE NLIGATPOPHIC, LAKF FRIS IS EUTROPHIC AND LAKE ONTARIO IS IN AN
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WATFR LEVELS, HYDOALOGTL BUDGET, LAK®S, STREAMS, WATER UTILTZATION.

IDENTIEIERS
ROCK=-FOX RIVER BASTN(WIS).

ABSTRACT : A :
THE PHYSICAL ENVIONMMENT, AVAILABILITY, DISTRIBUTIOM, CHARACTEFISTICS,

MOVEMENT, QUALTITY, WATS® PROBLEMS, AND USE OF WATER WITHIN THE RNACK=FOX
RIVER BASIN, WISCONSTN APE DESCRIBED IN ORDZR TO AID IN PLANNING FUTURFE
WATER MANAGSMENT WITHIN THS BASIN. GENERAL INFORMATION IS GIVEN ON THE
BASTN, DENIVED FPNM NATA NRTAINED FROM FRDERAL, STATS; AND LNCAL
AGEMCIFS. TN ADDITINN, M®W DATA WERE COLLECTFD FROM ARFAS WHERF
AVATLABLF DATA WE2F SCARCF, THE ROCK~FDX RIVER BASIN COVERS ABDUT 4,750 |
SQUARE MILES IN THE SNUTHFASTERN PART OF THE STATE. LARGF AMOUNTS 0OF |
GONND QUALITY WATERQ ARS AVATLABLE IN THE ROCK-FOX RIVER BASIN. OF THE ‘
31.4 INCHES NF AVERAGS ANNUAL PRECIPITATION THAT FALLS ON THE BASIN,
ABNUT 6.6 INCHES DR 1,520 MGD RUNS NFF AS STREAMFLOW. GROUNDWATER IS
AVAILABLE FROM 4 AQUTFERS IN THE BASIN: THE SANDSTONE AQUIF=R, THE
PLATTEVILLE-GALSNA AQUIFFR, THE NIAGARA AQUIFER, AND THF SAND AND
GRAVEL AQUIFER, ANY NF THESE AQUIFERS IS CAPABLE OF YTELDING DOMESTIC
AND STNCK SUPPLI®S., THE SANDSTONE AQUIFCZR COMMONLY YIRLDS OVER 1,000
GPM YO WELLS, AS DO¥S THE SAND AND GRAVEL IN THE LOWRR 20CK RIVER .
VALLEY. ROTH GROUND~ AND SURFACE WATFR HAVE HIGH NATURAL HARDNESSS HIGH
TRON CONTENT IS A LOCAL PROBLEM IN GROUNDWATER. SOME LAKFS AND RFEACHES
0F STREAMS ADE PNLLUTSD BY INDUSTRIAL, MUNICIPAL, 0NR DOMFESTIC WASTES,
OEMDFRING THTM L=SS USTFUL AS WILDLIFE HABITAT AND FIR RFCPFATIONAL
PURPNSFES, TWN POTSNTIAL PROBLEMS ARE FLODDING AND POLLUTITN NF THE
ARTESTAM SYSTFM, DATA A%< PRESENTED IN MAPS SCALED . 1:1 MILLIOCN, BLOCK
DIAGPRAMS, CPISS SECTIONS, GRAPHS, CHARTS, TABLES,; AND T=XT. :
{ KNAPP=-USGS)

FI=LD n2%, 9J2F WATER RESOURCES SCIFNTIFIC INFORMATINN CENTER

: OFFICE 0OF WATER RESQURCFES NESFARCH
UeSe DEPARTMENT 0OIF THE INTERIOR

ACCESSIAN NO. W70-06577
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"ENX RIVFR soe™ WISCE

PUBLIC PERCEPTIONS OF WATSR QUALITY,
WISCONSTM UNTIV., MADISANM. DEPT. NE AGRICULTURAL FCONAMICS.
ELIZABETH L. DAVID.

WAT &P RESOURCES RFSEARCH, VAL 7, NO 3, P 453-457, JUNE 1971. 5 P, 2 REF,

DESCRIPTINRS _
*WATFR QUALTTY, *POLLUTANT IDENTIFICATION, *SURVEYS, *SOCIAL ASPR=CT

IDENTIFIZRS
LAKF MICHIGAN, FOX RIVFR,

ABSYR ALY - .
A SURVEY WAS MADF OF A REUPRESENTATIVE SAMPLE NOF ADULTS IN WISCONSIN A4S

.TO THFIR DESCRIPTION OF POLLUTION., THE RESPONDENTS WERS SELECTED TO BE
BEPRESFNTATIVE OF BNTH THR URBAN COMPLEXFS (ALONG LAKE MICHIGAN FRQOM
THE TLLINDTS BORDER TO MTLWAUKEE) AND THE MORE RURAL AREAS NF THF
STATF. THE ANALYSTIS OF THF DATA WAS OF THRREF GRENERAL TYPES:
CRNOSS~TABULATIONS, AUTOMATIC INTERACTION ORTECTOR ANALYSFS, AND
MULTIVARIATE (REGRESSTAN) ANALYSES. MNST RESPONDENTS WERE CONCERNED
WITH THE RFCREATIONAL ASPSCTS OF WATER. WHEN ASKED WHAT WOULD INDICATE
POLLUTION IN WATER, 40% 0OF THE RESPONDENTS CHOS® SCUM AND ALGAR, 25%
CHOSE SUDS 'AND FOAM AND 27% CHOSE DARK, MURKY WATER. ONLY 1% MENTIONED

"CANS AND GLASS, 3% SAID WEFRDS, AND 10% SAID DEBRIS. LESS MENTIONFD WERF
CHEMICALS OR DISFASE GERMS THAT ARE NOT DETECTED BY THR HUMAN SENSORY
SYSTEM, A TABLES WAS PROVIDED WHICH INDICATED PERCENTAGES NF RFSPANSES
NEFTNING POLLUTION IN TERMS OF GIVEN WATER ATTRIBUTES. (VEVEPKA-CORNELL:

FIELD dSGy 068 : WATER RESOURCES SCIENTIFIC INFORMATION CENTER
L OFFICE OF WATER RESDURCES RESFARCH
U.S. DFPARTMFENT OF THE INTSRINR

ACCESSION NO. W71~10869
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WATER QUALTTY PERCEPTION AND THS FCREATIONAL USES OF GREEN BAY, LAKE MICHIGAN,
CMISCONSIN UNIV., GPFSN BAY. RSGTONAL ANALYSIS CONCRENTRATINN.
R. 8. DITTON, AND .T. L. GOODALE.

HATER RESOURCES PESEARCH, v 9, NO 3, P 569-579, JUNE, 1973. 3 FIG, 5 TAB,
. ZFe '

DESCRIPIORS 3 :
¥RECREATINON, WATFR UTILIZATION,: PSYCHOLOGICAL ASPECTS, *LAKE MICH i

' . [ 2 i v R - : IrAN
%ES;SNAL ANALYSIS, *WATSR QUALITY, *ATYTITUDES, *WISCOQSIN. RECRFAT;OV'

o ’ Do . -

IDENTIEIERS
*GRFEN BAY(WIS).

ABSTRACT : : . '
ON THE BASIS 0OF A SURVRY OF RESIDENT HEADS OF 3,000 HOUSEHOLDS

THROUGHOUT THS ETVE WISCONSIN COUNTIES ADJACENT TO GRESN 8AY, THT STUDY
IDENTIFIED HOW PFNOLF PERCEIVED GREEN BAY AS A RRCRTATION RESDURCE, HOW
THESE PERCEPTIONS DYFFERED AMONG GROUPS, AND HOW THFSE PERPCEPTINONS
RELATFD TO PTCREATINNAL USE PATTERNS. FISHING, SWIMMING, AND BOATING
RANKED AS THT MOST POPULAR ACTIVITIES. PARTICIPANTS IN SWIMMING AND
EYSHING USED INLAND. LAKES MORE FREQUENTLY THAN THEY USED THE BAY BY
RATINS NF 3:1 AND 2:1, RESPECTIVELY. FOR BOATING, USF BFTWFSN INLAND
LAKES AND THF BAY WAS EQUALLY DIVIDED. GROUPS DIFFESFED SIGNIFICANTLY IN
DESCRIBING THE BAY AND ITS MOST BOTHERSOME PHYSICAL AND WATER QUALTTY
CHARACTERISTICS. GENFRALLY, PARTICIPANTS AND THOSE WHO USF THF BAY WERE
LESS APT TO CITE UNPLEASENT SMELL AND DEAD FISH AS MAJOR PRIBLEMS AND
MORE APT TN CITE SUCH PRORLEMS AS WINDS, WAVES, AND CLOUDIN=ESS.

COMPART SONS BETWESN USFR GROUPS SHOWED THAT SWIMMERS AND BCATFRS
DIFEREREN MOST IN THFIR OERCEPTIONS OF THE BAY, WITH TH® FCRMSR MNST
NFTEN CITING DTRTY WATE2 AND JUNK ON THE BOTTOM OF THE BAY AND THE
LATTRR MOST OFTEN CITING WINDS AND WEEDS., BOATERS WERS® MOST TOLFERANT OF |
UNPLEASANT BAY CONDITIONS, SWIMMERS LEAST TOLERANT, AND FLSHTRMEN *
BETWEEN THE TWO POSITIONS, THIS SUGGESTS A RELATIONSHIP BETWREN THE w
AMOUNT 0F DIRECT WATER CNNTACT OF AN ACTIVITY AND THE TOLERANCE LFVEL |
NE THF ACTIVITY PARTICIPANTS. (HOFFMAN-NORTH CAROLINA)

FIELD 05Gy 068 _ WATER RESOURCES SCIENTIFIC TMFORMATION CENTER
OFFICE OF WATER RESDURCFS RESFARCH
U.S. DEPARTMENT OF THF INTERIOR

ACCESSION ND. W73-15024
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MINDR FILEMENT GFOCHEMISTRY OF LAKF MICHIGAN FERROMANGANESE NODULFS,
APGONNT NATIONAL LAB., ILL., AND MICHIGAN UNIV., ANN ARBO®9,
DAVID N. FDGINGTON, AND FOWARD CALLENDER.

EARTH AND PLANFTERY SCIENCFE LETTERS, VOL 8, NO 2, P 97-100, APRIL 1970. 4 P,
1 FIG, 1 TAB, 15 R%F, - |

DESCRIPTNRS _ A
*BOTTOM SEDIMENTS, *LAKS MICHIGAN, *TRACF ELEMENTS, *GEOCHEMIST"Y,

*MANGANFSE, ARSENIC COMPOUNDS, EUTROPHICATION, ANALYTICAL TFCHNIQUFS,
SURYEYS, DISSOLY™D OXYGEN, WATER CHEMISTRY, WATEP QUALITY, WATER

POLLUTION FEFFECTS.

1DENTIEIERS -
MANGANESE NODULES, GREEN BAY,

ABSTRACT | |
SAMPLES OF FFRROMANGANTS® NODULES FROM SEVERAL LOCALITIFS IN LAKE

MICHIGAN WFRE ANALYZED FOP THEIR MINOR ELEMENT CONTENT BY NEUTRON
ACTIVATION TECHNTUGQUFS. TH® THORIUM AND URANIUM LEVELS IN LAKE MICHIGAM
NODULES SXHIBTT MARKED DISSIMILARITIES WITH MARIN® NODULES. THF RADIU
CONTENT NF THESES FRESHWATER NODULFS 1S SUBSTANTIALLY HIGHER THAN THE
RFPORTED MAQINT VALUSS., YHE CONCENTRATIONS OF BARIUM IN THE LAKS
MICHIGAN NONULFS APP=AR 71 BE ABNORMALLY HIGH, AND PATTERMS OBTAINFD
USING THE FLECTRNN MICROPROBE SUGGEST IT IS EVENLY DISPRRSED' THROUGHOUT
THT NODULSES, TH® AVERAGS ARSENIC CONTENT OF THESE FRESHWATER NODULFS IS
AT LFAST TWICFKF AS GREAT 4S THAT REPORTED FOR HIGHLY IXIODTISD MARINSG
SEDTMFNTS., TF ALL THIS ARSENIC IS DISSOLVED AND RELEASED INTN GREEN BRY
84S A RESULT OF CHANGING FNVIRONMENTAL CONDITIONS (EUTROPHICATION),, THE
CONCENTRATION IN THF WATFP OF GREEN BAY WAULD BE SEVERAL TIMFS THE
MAXTMUM PERMISSTBLE LEVIL FOR DRINKING WATER. (KNAPP~USGS)

FIELD QzH, N2K, 722) WATER RESOURCES SCIENTIFIC INFORMATION CENTER
- QFFICE OF WATER RFSOUPRCES RPESEARCH
UsSe DFEPARTMENT 0OF THE® INTERTOP

ACCESSTON NO. W70-06325
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GREFN BAY, WTSCONSIN-JOINT TREATMENT OF PULP MILL AND MUNICIPAL WASTES,

_ gHARM*M PAPFR PRODUCTS CN., GOFFN BAY, WIS.; AND GREEN BAY METRQOPLITAN

SEWAGE DISTRICT, WIS.
C. R. FAULKFNDFR, J. F. BYRD, AND DAVID W. MARTIN.

JOURNAL OF THT WATER POLLUTION CﬂNTRUL FEDERATIA '
MAQFH o WATER ‘ Ny VOL 42, NO 3, P ?61 370,

QES‘EIEIDBS

#PULE AND PAPFR INDUSTQY' *TRICKLING FILTER, *MUNICIPAL WASTS, *WASTE
WATER TRSATMENT, SFWAGE TREATMENT, INDUSTRIAL WASTE, PILOT PLANT, WASTE
TREATMENT, BIOCHEMICAL NXYGEN DEMANDy ACTIVATED SLUDGS, PULP WASTES.

IDENTIEIFRS

*COMBTINED TRFATMENT, GR®FN BAY(WIS), CONTACT STABILiZA*ION, KRAUSS
PROCRSSy YFAST TREATMENT, ) '

ABSTIRACTY

DEVEFLOPMENT NF THE WASTS TREATMENT PROCESSES AT THE CHARMIN PAPEP MILL
PLANT IS GIVFN, BSGINNING WITH A YEAST PLANT CONSTRUCTED IN 1955 WHICH
WAS DESTGNEN TN REMOVE 45-50% BOD. IN 1957 FURTHER PEDUCTION IM BOD WAS
QEQUIRFD BY THE STATE, A MULTIPLE EFFECT EVAPORATOR CONCENTRATES THE
YEAST PLANT EFFLUSNT FROM 1D TO 12% SOLIDS RANGE TO 55-60% RANGE. AT
THIS CONCENTRATION THFE MATFRIAL CAN BE ATOMIZED INTO SPECTIALLY DESIGNED
BOILERS WHFPE NRGANIC MATERIALS ARE BURNED, THE COMBINED FACILITIES
YEAST PLANT EVAPORATION AND BURNING REDUCED THE OVSRALL EFFLUFNT BOD
FeOM PULPING TO MNoc THAN 70%, AN AMOUNT OF 140,000 POUNDS AF 80D. FOR
FURTHER REDUCTION IN BOD, A LABORATORY AND PILOT=-PLANT STUDY WAS MADFE.
THE STUDY WAS MADS TO DETERMINE THE FEASIBILITY OF COMBINING THE
MUNICIPAL WASTE WITH THF INDUSTRIAL WASTE. INDIVIDUAL UNITS WERE FED:
(1) MUNICIPAL WASTE, (2) INDUSTRIAL WASTS, {3) COMBINED WASTE WITH
NUTRTENT ADDITINN, AND (4) COMBINED WASTE WITHOUT NUTRIENT ADDITION.
THE INDUSTRIAL WASTF WAS ADJUSTED TO A PH OF 6.5 = 7.5. THE
INVESTIGATION DFEMINSTRATFD THAT CHARMIN WASTE WAS AMENABLE TN TREATMENT
TN COMBINATION WITH MUNTCIPAL WASTE AT THE VOLUME PATIO NF 1:20 AND A
AND RATIO OF 1:1, PRESHNT RESEARCH PROGPAM IS STUDYING THE OPERPATION
PARAMETERS NF FNUR DIFFFRENT CONTINUQUS FLOW BINLOGICAL PROCESSES FOR
COMBINED TREATMENT OF MUNTCIPAL WASTE AND DILUTE WASTE FROM THF PULPING
PANCESS, THF TYPES: ARF: {1) CONVENTIONAL, (2) CINTACT STABILIZATION,
{3) SEPARATION, AND (4) KRAUSS. (HANCUFF=TEXAS) '

FIELD 750 P WATER RESOURCES SCIENTIFIC . INFOPMATION CFENTER

OFFICE 0F WATER RESOURCES PESFARCH
U.S« DEPARTMENT OF THE INTERIOR

ACCESSION NO. ~ W70~06906
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AN EXPLORATINN NF PESTICIDES TN A LAKE MICHIGAN ECOSYSTEM,

WTSCONSTN UNIV., MADTSON. DEPT. OF WILDLIFT MANAGRMENT; AND WISCONSIN ALUMNT
RESEARCH FOUNDATTON, MADISON.

JOSEPH J. HICKEY, J. A. KSITH, AND FRANCIS B. COON.

J APPL ECOL, VOL 3 (SUPPL), P 141-154, 1966. 10 TAB, 28 PEF. SUPPORTED BY BU.
SPT FISH AND WILDLIFE AND FISH AND WILDLIFE SFRV. | |

DESCRIPYORS . N |
#FOOD CHAINS, *PESTICIDE RESIDUES, PESTICIDE TOXICITY, TROPHIC LFVva
FOOn PYRAMIDS, BOTTNAM SEDTMENTS, AMPHIPNDA, GULLS, OLD SQUAW DUCK, DOT.

CHLNRINATEN HYDROCARSBON PESTICIDES.

IDENTIEIERS _
GREFEN BAY(WIS), PENTNONRETA AFFINIS, DDE, TDR.-

ABSTRACT -
ORGANOCHLOP INE RESINDURS IN THE GREEN BAY ART®A OF NORTH-WEST LAKE

MYCHIGAN HAVE BZFN INVESTIGATED. ANALYSES HAVE BEEN MADE 0OF: (1)
SHALLOW AND NEEP WATER MUD SAMPLES, (2) THE AMPHIPAOD PONTOPOPETA
AFFINIS WHICH IS AN TMPORTANT FOOD SOURCE FOR FISHES, (2] ALEWIVES,
WHITEETISH AND CHUB, AND (4) OLD~SQUAW DUCKS, RING=-BILLED GULLS &ND
HERP ING GULLS. THIS PRELIMINARY STUDY SHOWS THE BIOLOGICAL
CANCENTRATION NF PESTICINKES PREVIOUSLY REPORTED FOR SMALLER LAKFS. 1IN
PONTOPORETA THFE CNMCENTRATION FACTOR IS ABOUT 53 TIMES THAT OF THE -
RESIDUE LEVEL TN MUD (DDF INCREASES MOST), AND IN FISH THIS FACTOR IS
INCREASFD ROUGHLY 10 TIMES MORF STILL. AMONG BIRDS, ALL NF WHICH SPENT
PART NF THETR LIFS CYCLT 0OFF LAKE MICHIGAN, ORGANOJCHLORINF LEVELS WERE
PROGRESSIVFLY HIGHER IN BRAIN, BREAST AND BODY FAT; IN.OLD=SQUAW DUCKS,
RING-BILLED GULLS AND HERRING GULLS; AND IN ADULT AS 0OPPOSED. 7O Y BUNGER
BIRDS. RANNY FAT AVERAGEN 2441 PLUS OR MINUS 334 PPM OF THE THRER
COMPAUNDS IN TWELVE HERR ING GULLS COLLECTED IN JUNE AND IN A SEEMINGLY
HEALTHY CONNITINON, (SJOLSETH-WASHINGTON)

FIELD 05C : WATER RESOURCES SCIENTIFIC INFORMATION CENTER
OFFICE OF WATFER RESOURCES RESFARCH
UsSes DEPARTMENT NOF THF INTERIOR

ACCESSION ND. W70-02353
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) |
BIOLOGICAL EVALUATION 0OF =NVIRONMSNTAL QUALITY, GRE®N BAY, LAKS MICHIGAN,

WISCONSIN UNIV., MILWAUKFE. CENTER FOR GREAT LAKES STUDIES.
Ro P. HOWMILLER, ANO.A. M. BF=TON,

JOURNAL WOTER PALLUTICON romrnqL FEDERATION, VDL 43 -
FIG, 2 TAB, 18 PEF,. ' sy NO 1y P 123-133, 1971. 8

DESCRIPTINRS ' | N ‘ |
CVALUATION, *BINDLNGICAL COMMUNITIES, *DLIGOCHAETES, WATFER POLLUTION

SAURCES, SNVT2INMINT, WATER POLLUTION EFFECTS, SAMPLING,
EUTROPHICATION, RSNTHIC FAUNA, NEMATODES, AMPHIPODA, CLAMS, 1S0P0ODS,
SNATLSy MIDGTS, CADDYISFLISS, TUBIFICIDS, LAKE MICHIGAN, MAYFLTFS,
TNVERTEBRATES, DIDTLOA, LARVAF, WISCONSIN,

I1DENTIEIERS o :
*GREEN BAYI(WIS), FDX RIVER(WIS), LUMBRICULIDAE, NAIDIDAE, LFECHES, j

HEXAGFNTA, SPHASRTIDAF, i

ABSTRACY -
BENTHNS OF LOWER AMD MINDLF GREEN BAY (WISCONSIN) WERF SAMPLED IN MAY

1969 TD CORRESPOND WITH THF SAME DATE 17 YRARS EARLISR, USING THE SAMF
STATINNS AND NEARPLY IDENTICAL EQUIPMENT IN AN ATTEMPT TO ELIMINATE
DISCREPANCT®S DU® TO DIFFERENT APPARATUS, METHAIDALOGY AND SRASON OF
PAST STUDIZS. IN. 1952 OLIGOCHAETA ACCOUNTED FOR AN AVERAGF NF 66% NF
THE BENTHIC ORGAMISMS FPOM STATIONS 2 TO 105 IN 1969 AN AVERAGS OF 85%.
LEECHES WERF LSSS ABUNDANT AND LESS WIDELY DISTRIBUTFD IMN 1969 THAN N |
1952. SNATLS OCCUPRED AT TEN STATIONS IN 1952 BUT AT TWO IN 1969,
FINGERNAIL CLAMS WERE LFSS ABUNDANT IN 1969 THAN IN 1952. WHILS NO
NAIAD CLAMS WERE RFEPORTED IN 1952, LAMPSILIS SILIQUOIDEA WAS FOUND AY
STATION 15 IN 1969. TH® DISTRIBUTION OF AMPHIPODS, SIMILAR TN 1952 AND
1969, SHOWEN MNORF ABUNDAMCE AND COMPRISFD A LARGER POPULATION
PERCENTAGE TN 19523 HEXAGENIA HAS DISAPPEARED, THE MIDGES, POLLUTION
TOLERANT SECOND ONLY TN OLIGOCHAETA, DECRFASED NZAR FOX RIVER MOUNTH,
. TNCREASED NORTH OF LON TATL POINT, BUT DESCREASED IN ARELATIVE
IMPN2TANCF. THUS BFNTTHILC TNVERTEBRATES, OTHRR THAN OLIGOCHA®TA AND
CHI®ANAMIDAE, WSERE (=SS ABUNDANT. IN 1969 THAN 1952 SUGGESTING THAT THF
DETER IORATINN NF THE BAY SNVIRONMENT IS CONTINUING. (JONES-WISCONSIM)

FISLD 05C o | WATER RESOURCES SCIENTIFIC INFORMATINN CENTSR
' OFFICE OF WATER RESOURCES RESEARCH
UeS. DEPARTMENT OF THF INTERIOR

ACCESSION NO. W71-09174

35




N

WEOX RIVER..o" WISC

)

THE OLIGDCHASTE FAUNA OF GRFZN BAY, LAKE MICHIGAN,
WISCONSIN UNIV,, MILWAUKFEE, CSNTER FOR GREAT LAKES STUDICS.

RICHARD P. HOWMILLER,; AND A. M, BEETON.

PROCFEDINGS 13TH CNNFERENCE NN GREAT LAKES RESE - ‘
Tany Do R ‘ ARCH, P 15=46, 1970. 31 FIG, 3f
i

DESCRIPINRS
*OLIGOCHARTES, *TNDICATORS, *DISTRIBUTION PATTERNS, *RUTROPHICATION,

LAKE MICHIGAN, TUBTFICTIDS, WATER POLLUTION FEFFECTS, BENTHIC FAUNA,
GRFAT L&KES'_SAMDLING, PNPULATION. :

IDENTIFIERS o ,
: *GREFN BAY(WIS), LUMBRICULIDAE; NAIDIDAF,

éﬁSIRA‘T '
THE BOTTOM OF GRﬁcN BAY, AN ARM OF LAKE MICHIGAN, WAS SAMPLED AY 102

STATIONS, USING PNNAR AND SKMAN GRABS. THE POPULATIONS NF CLIGOCHAETA,
TNCLUDING LUMBRICULIDAG, NAIDIDAE, AND TUBIFICIDAE SP, COMPRISED FROM
50% TO 60% OF THE BUNTHIC MACROINVERTEBRATES. THE PRESENCE NF
STYLADRILUS HERINGIANUS AND TUBIFEX KESSLERI WAS CHARACTERISTIC FNOR THE
NOPTHFRN, LESS SUTROPHIED PART OF THE BAY. THE POLLUTED LOWEP FND WAS
NOMINATED BY LIMNDNRILUS SP, PARTICULARLY L HOFFMEISTERI, WITH
NCCASIONAL PRESENCE NF DFRN DIGITATA. DECREASED EUTROPHICATION
COINCIDED WITH FREQUENT NCCURRENCE OF AULODRILUS AMERICANUS, A
PLURISFTA, ITLYODRILUS TSMPLETONI, PELOSCOLEX FREYI, AND P MULTISETOSUS.
THE RESULTS OF THS STUDY SUPPORT THE THESIS THAT THE DISTRIBUTION
PATTERN NF OLIGOCHATES SFRVES AS A SENSITIVE INDICATOR NF ORGANIC
POLLUTION AND SURSTQUENT DEGREE OF WATER OXYGENATIOMN. THIS PAPFR
CONTA INS 39 REFSRENCFS, (WILDE=-WISCONSIN)

FIELD 05C ' WATER RESOURCES SCIEZNTIFIC TINFORMATION CENTER
DFFICE OF WATER RESOURCTS RESEAPCH
UeS. DEPARTMENT 0OF TH® INTERIOR

ACCESSIDN NO. W71-110321
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THE BENTHIC MACRNFAIINA IF GPESN RAY, LAKF MICHIGAN,
WISCONSIN UNIV., M&DISON, -
R, P, HOWMILLED,

AVAILARLF_ﬁPOM UNIV. MTICROFTLMS, INC.y ANN ARBOR, MICH., 48106 NRDER Nf,
T1=-24,465. PH. Do . THRSIS, 1971, P 241. - :

DESCRIPTORS o , L
#BENTHIC FAUNA, *AQUATIC ANIMALS, *DISTRIBUTION PATTEQNS, *LAKF

"MICHIGAN, *BIOINNICATORS, OLIGOCHAETFS, MIDGFS, WATER POLLUTIIN,
SYSTEMATICS, FRESH WATFR, INVERTEBRATES, GASTROPODS, CLAMS,
CRUSTACTANS, AMPHIPONA, FUTROPHICATION, LAKE ERIEZ, MAYFLIES,
TUBIFICINS, ISNPNDS, SAMPLING, GREAT LAKEZS, OLIGOTROPHY, WATFR

POLLUTION FFFECTS.

IDENYYFIERS . '
*GREEN BAYIWISC), FNX RIVER, BENTHIC MACROFAUNA, LEFCHES, HIRUDINER,

HEXAGENTA, STYLINATLUS HFR INGIANUS, LIMNODRILUS HOFFMETSTERI,
AULODRTILUS SPP., PRLNSCNL=X SPP, POTAMOTHRIX SPP, CHIRNNOMUS CF
ATTENUATUS, CHIRONOMUS CF PLUMOSUS, PROCLADIUS CF CULICIFORMIS,
TAMYTARSUS SPP, HETEAQTRTSSOCLADIUS CF SUBPILOSUS.

ABSTRACT '
THE MACRQSCNPIC RFNTHIF INVERTEBRATES OF GREEN BAY WFRE STUDI®D FRNM

GRAB SAMPLFS TAK”N AT 113 STATIONS BETWEEN 1966 AND 1969. COMPARTISON NF
THE PRESENT FINDINGS WITH DATA FROM STUDIES DONE IN 1938-39 AND 1952
INDICATFS THAT MANY TYP=S 0OF INVERTEBRATES ARE LESS ABUNDANT AND
WIDESPRFEAD NOW THAON TWN N® THREE DECADES AGD. EXCEPT FDR A SMALL AREA
AROUND THE MOUTH NF THE FOX RIVER, THE MAJOR POLLUTING INFLOW,
NLIGNCHAETA AND CHIPNNOMIDAE ARFE PRESENT IN GREATFR NUMBFERS THAN TN
FARLIFR YRARS, THR 0OBSSRVED CHANGES ARE SIMILAR T3 THNS® RECORDED FOR
WESTEPN LAKE ERTE ANN ARF INDICATIVE OF INCREASED FUTROPHICATION AND
POLLUTION. OLIGNCHASTA AF THE MOST ABUNDANT MACROINVERTEBRATFS IN THE
BAY WITH THIRTY-ONE SPECTICSS RECORDED. SPFCIES DISTRIBUTINNAL PATTSRNS,
WITH 2FSPECT TN KNNWN SNVTRONMENTAL PARAMETERS,; ARE SIMILAR TO THOSE
EOUND TN NTHSR TMVESTIGATICNS IN THE GREAT LAKES WITH STYLODRILUS
HERINGTANUS AT THE NLIGNTROPHIC NORTHEEN SND OF THE BAY, LIMMODPTILUS
HOFFMEISTRRT DOMINANT IN THS POLLUTED SOUTHERN FND, AND AULNDRILUS,
PELOSCALEX AND POATAMNTHRTX SPECIES REACHING THEIR GREATSST RELATIVE
ABUNDANCF IN BETWFEN, TWENTY TAXA OF CHIRONNMIDAE® HAVE BREN FOUND. THE
DOMINANT TAXA IN THT LOWFR AND MIDDOLE BAY BELONG TO GENFRA (CHIRONOMUS,
PROCLADIUS) COMMONMLY ASSOCIATED WITH FUTRIPHIC NR POLLUTED
ENVIRNANMENTS, THE UPPE? BAY MIDGE FAUNA IS MORE DIVERSE WITH SOM<=
STATIONS DOMINATEN RY ME=SOTROPHIC OR OLIGOYROPHIC FORMS (TANYTAPSUS,
HETEPNTRISSOCLANINS CF, SUBPILOSUS). FURTHER SAMPLING, ON 4 SEASONAL
BASIS, IS NFCESSARY TN ACCURATELY OETSRMINE THE ABUNDANCS AND
DISTRIBUTIONAL PATTFRNS NFTHE LESS NUMERDUS WORM -AND MIDGE SPRCIES.

(HOLOMAN=BATTELLT)

FIZLD 0SC, 02t , WATER RESOURCES SCIENTIFIC INFORMATION CENTER
- OFFICE OF WATER RESOURCES RTSEARCH
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MERCURY LRVFELS IN FISH FROM SFLECTED WISCONSIN WATFRS (A PRFLIMINAPY REPNRT]
WISCONSIN DEPT. NF NATURAL RESNURCES, MADISON. | |
STANTON J. KLEINE®T, AND PAUL F. DEGURSE.

RESEARCH RFPNORT 73, 1971, 16 P, 1 FIGy 3 TAB, 15 REF.

DESCRIPTORS ' |
SHEAVY METALS, *STREAM POLLUTION, *PATH OF POLLUTANTS, #PUBLIC HEALTH,

WISCONSIN, INDUST2IAL WASTES, ENVIRONMENTAL SANITATYON, WATER
POLLUTIONEFFECTS, PULP WASTES, CHEMICAL WASTES, WALLEYE, SUCKERS,
CATFISHES, SUNFISHES, YFLLOW PERCH, FISH, FISH PHYSIOLOGY, LA&KF
MICHIGAN, LAKE SUPFRIOR, MISSISSIPPI RIVER.

IQENTLFI_Qs .
*MERCURY DnLLUTION, *¥BINCANCENTRATION, COMCENTRATION, MERCURY, RFEDHORSE

‘FISHy, CRAPPIF, GREFN BAY WISCONSIN.

ABSIRACT
MERCURY D"T"PMIMATI”NQ WERE MADE ON FISH FILET SAMPLES FROM THROUGHOUT

WISCONSTIN AND FROM WISCONSIN'S BOUNDARY WATERS OF LAKD: MICHIGAN, GREEN
BAY, LAKE SUPERTN? AND TH¥ MISSISSIPPI RIVER. ALL WISCINSIN FISH
ANALYZFD CONTAINED SOME MERCURY, WITH A RANGE NF 0.01 TO 0.60 PPM, AND
AN AVERAGE OF 0.19 PPM, THE HIGHEST MERCURY LEVELS, AVERAGING 7.80 PPM,
"AND RANGING FROM 0,06 TN 4,62 PPM, OCCURRED IN FISH TAKSEN FROM BELOW
PAPER MILLS AND FR0M BELOW A MERCURY CELL CHLOR~ALKALI PLANT. DIFFERENT
§PECTES VARY IN MERCURY CONTENT, AND THE LARGER FISH OFTEN CONTAIN
“HIGHSR CONCENTRATINNS THAN DO SMALLER FISH OF THE SAM® SPECIRS TAKEN
FROM THE SAME WATSR. WALLFYE, SUCKER, REDHORSE, CRAPPIS AND BULLHEAD
FREQUENTLY SHOWSD HIGHER MERCURY CONCENTRATIONS, WHILE THE PANFISHES

" SHOWED LOWFR CONCENTRATIONS. IT IS ESSENTIAL, THERFEFDRE, THAT MERCURY
LEVELS IN ALL TMPNRTANT SPECIES IN THE FISHERY BE DETERIMINED BFFORE THE
POTENTYAL POLLUTION PROBLEM CAN BE ADFOUATELY ASSFSSCD.

" (LFGORF=WASHINGTON)

FISLD 0SC, 058 WATER RESOURCES SCIENTIFIC INFORMATINN CENTER

OFFICE OF WATER RESOURCES RESEARCH ;
UeS< DEPARTMENT OF THE INTERTYOP

ACCESSION NO. W71-28610
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FXPLORING LAKE MTCHIGAN WETLANDS,
WISCONSIN DFPT. OF NATURAL RESNURCES, MADISON. BURFAU OF RESSAPCH.
STANTON J. KLFINERT.

WISCONS IN CANSERVATINN BULLETIN, VOL 35, NO 1, JAN=FEB 1970, P 18 AND 19.

DESCRIPTORS ; '
*WETLANDS, WILDLIFE CONSSRVATION, RECREATION DEMAND, CAST-BENFFIT
ANALYSIS. | : .

IDENTIEIERS |
#ALAKE MICHIGAN, ATKTNSON MARSH, GREEN BAY.

ABSTRACT B
THE BENEFICIAL FEATUR®S NF LAKESHORE WETLANDS ARE EXPLORFD AND THRIR
USFFULNSSS FNR BTONS, FISH, HUNTERS, RECREATION AND STUDY AR%
EXPLAINED, WITH MORF APPRECIATION FOR YHE ROLE OF WRTLANDS, PSOPLE. ARE
RECOMING MORE AWARFE NF THF IMPORTANCE OF PRESERVING REMAINING WETLANDS.
(HOLMES~RUTGERS) |

FIELD 06D ‘ WATER RESOURCES SCIENTIFIC INFORMATION CRENTER

' OFFICE OF WATER RESDURCES RESEAPCH
UeSe. DEPARTMENT DF THR INTERINR

ACCESSION NO. W71-09487
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LAKE MICHIGAN BASIN STUDY: WISCONSIN SECTION.
. LEAGUF OF WOMEN VOTERS, DETROIT, MICH. LAKE MICHIGAN INTSR-LEAGUT 6RoUP.

LFAGUE OF WOMFN VNTERS, WYSCOMSIN, 1668. 10 P, 11 REF. (MIMENGRAPHED).

DESCR IPTORS | , |
®LAKE MICHIGAN, WISCONSIN, GLOLOGY, POPULATIONs WATFR RESOURCES

DEVFLOPMENT, LSGISLATIOMy WATER SUPPLY POLLUTION ABATEMENT, FLODD
CONTPOL, ELFCTRIC POWER, TRRIGATIONM, NAVIGATION, WATERSHED MANAGFMENT,
INDUSTRIAL WASTES, SFEWAGE TREATMENT, PULP WASTFS, FISHING, WILDLIFE.,

IDENTIEIERS
*NORTHEASTERN WISCONSIN, SOUTHEASTERN WISCONSIN, MILWAUKEE, GRERN BAY,

ABSIRACT -
THE WISCONSIN SECTION OF THE LAKE MICHIGAN BASIN 1S DESCRIBED WITH

BRIEF SUMMARIES OF PHYSTCAL CHARACTFRISTICS, POPULATION
CHARACTFERTISTICS, ECONOMTIC CHARACTERISTICS AND WATER RFLAT=ED ACTIVITISS
AND CHARACTERTSTICS. INCLUDED ARE DESCRIPTIONS OF WATER SUPPLY,
POLLUTION ABATEMENT, FLOND CONTROL, POWER GENERATION, IRRIGATION,
NAVIGATION, WATERSHED MANAGEMENT, RECREATION, FISH AND WILOLTFF.
BECAUSE NF REGIONAL DIFFFRENCES THE NORTHEASTERN AND SOUTHRASTERN
SECTINNS NF WISCONSTIN ARE CONSIDERED SFPARATELY. THS NORTHEASTERMN
SECTINN CENTEPS AQNUND GRFEN BAY. POPULATION IN THIS SECTION IS
EXPECTED BY 20297 TO NFAPLY DOUBLE THE 1967 LEVEL OF 778,000. PRINCIPAL
QCCUPATIONS ARE LISTSED AMD BECAUSE OF THE IMPORTANCFE OF LUMBER THE
WASTE LOAD FROM PULP AND PAPER IS AN IMPORTANT CONTRIBUTION TO
POLLUTTON. THE SOUTHFASTSRN SECTION HAS & POPULATION OF 1,674,000 AND
WITH A 59,9 INCREASE EXPECTED BETWEEN 1963 AND 1990 IT IS ONF OF THE
NATION'S FASTEST GPNWING LARGE METROPOLITAN REGIONS. STX MAJNR AND FIVE
MINDOR WATEPSHENS ARE LISTED WITH GROUNDWATER AS CONTRIBUTING TO THE
WATER SUPPLY. TM MUCH NF THE REGION, FLOODING IS A PECUPRING PROBLEM
AND WITH COANTINUEN URBANTZATION THIS IS EXPECTED TO INCREASE.
APPROXTMATELY 59 OF URBAN DEVELOPED AREA IS SERVED BY FACILITIES FROM
LAKE MICHIGAN. CNMMFRCTAL SHIPPING, CONFINED T0O THE MILWAUKTS® HARBOR
ARFA, 1S DESCRIBED AS APF RECREATIONAL ARSAS. STATE CONTROL NF WATER
RESOURCES BROUGHT ABNUT BY 1966 LEGISLATION IS DISCUSSED. FIMALLY, THE
WORK OF SOUTHFASTERN REGTANAL PLANNING IS REVIFWED. INCLUDFD IS A
STATEMENT FROM THE AGHNCY PINPOINTING MUNICIPAL SEWAGT PLANYS A4S THE
MOST TMPORTANT SOURCES OF POLLUTION IN THE REGION. (PRFCKWINKLE=CHICAGO: |

FIELD N6B, 06F WATFR RESOURCES SCIENTIFIC INFNORMATION CENTER
' OFFICE OF WATER RESOURCES RESEARCH
U.S. DFPARTMENT DF THE INTFRIOR

ACCESSION NO. W70=09624
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POLE NF PHOSPHARUS IN FUTROPHICATICN,

C WISCONSIN UNIV., MADISON, WATSER CHEMISTRY PROGRAM.

G FRTD LEF,

PRESENTED AT THE SYM97°IUM OF AMERTCAN CHEMICAL SOCIETY, DIVISIIN OF WATER
ATR AND WASTE CHEMISTRY,; LNS SNGELES, CALIFNANIA, APRIL 1970.

DESCRIPTORS o : '
%« PHNSPHORUS, *SUTROPHICATION, FERTILIZATION, AQUATIC PLANTS,

MATHEMATICAL MNINFLS, SELF=~PURIFICATION, ALGAE, GREAT LAKES, NUTRTENTS,
SENIMENTS, LAKS MICHIGAN, WATER POLLUTINN SOURCES, WATER POLLUTION,
‘CONTROL, TROPHIC L%VFLS, PHOSPHATES, DETZRGENTS, BINASSAY, ANALYTICAL
TECHNIQUES, FORSCASTING, SILICA.

IDENYJIFEIERS
FLUSHING, GRESN BAY(WIS), NITRILOTRIACETIC ACID, ALGAL ASSAY

PROCFDURES, BLGAL GROWTH, IN-LAKE NUTRIENT CONTROL.

ABSYRACT
SIGNIFICANCE OF PHOSPHNRUS AS THE KEY ELEMENT IN EXCESSIVE

FERTILIZATINN OF MATURAL WATERS IS PRESENTED AND ITS RDLF ON PLANT
GROWTH IN LAKES. TNOLS TO ASSESS PHOSPHNRUS AND OTHER ELEMENTS
FERTILIZING NATURAL WAT®RS ARE MATHFMATICAL MODELS, ENZYMATIC AND
TISSUS ASSAY PRNCENUPSS, APPRAISAL OF MNUTRIENT STATUS OF LAKES CAN BE
MADE DURING FFBRUARY AND MARCH OF EACH YFAR IN TEMPERATE LAKTS TO SHOW
THE POTSNTTIAL PROBLFMS AND STEPS INITIATED TN CONTR0OL EXCESSIVE
NISCHARGE QOF NUTRTIENTS, SFEDIMENTS SERVE AS A STNK FOR PHOSPHNRUS WITH
THE NEYT FLUX OF PHNSOHNRUS FROM LAKE WATER T0O SEDIMFNTS. CONTEMPLATRD
NUTRIFNT REMNAVAL PROJSECTS SHOULD BE ASSOCIATED WITH SOME LABNRATORY
LEACHING TFSTS ON LAKE SEDIMENTS AND RESULTS COMPARFD WITH LAKE
RECOVIRY RATE 1IPON NUTRTFENT REDUCTION. DEVELOPMENT NF MODELS FOR
AQUFEOUS ENVTIRONMENTAL CHFMISTRY OF AQUATTC NUTRISNTS IN NATURAL WATERS
TS SSSENTIAL TO TMDROYE THE PREDICTABILITY OF RELATINNSHIPS BETWEEN TH®
FLUX NF AQUATYC PLANT NUTRTIENTS AND GROWTH 0OF ALGAT AND OTHED AQUATIC

OLANTS, TN ©URLACTMTG "4ﬁfrug*"< TN TETEFGINTS, - ZTTINLFY DEOLITM TR
Tumg SESCTULT T pTET TS T AU ATE Tend 2TOLA0 ~*»n (T3 ISCIMITYY
FITLD 05C WATER RESOUQCES SCIENTIFIC IMEORMATYON CENTER

OFFICE OF WATER RESOURCTS RESEARCH
U.S. DEPARTMENT OF THE INTERIOR

ACCFSSION NO, WT71-12072
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SWIMMER 'S TTCH,

WISCONSIN UNIV., MADISON. OFPT. OF BOTANY; AND WISCONSIN UNIV., MADISON,
DEPT. OF ZNOLOGY. _

GERALD F. LEVY, AND JOHN WILLIAM FOLSTAD.

ENVIRONMENT; VOL 11, NO 10,y P 14=21, 1969. 5 FIG, 1 TAB.

DESCRIPINRS |
*HUMAN DISFASES, HNSTS, INFECTION, WATER POLLUTION EFFECTS,y LAK®Sy

QIVERS, SWIMMING, SNATLS, WATERFOWL, BIRDS, MUSKRATS, DEEF, MICHTGAN,
COPPFR SULFATE, WISCONSTM, CHEMCONTROL.

IDENTIEISES ' o
#CERCARIAE, *SCHISTOSMAME DERMATITIS, MIC®, GREEN BAY(WYS), FLATWORMS,

" BLOOD FLUKFS, AQUATIC SNATLS, SWIMMER'S JTCH, BAYLUSCID®,
SCHISTOSOMIASIS., - :

© ABSIRALT .. _
SWIMMERS IN MANY NORTHERM LAKES FROM COAST TO COAST AS WFLL AS THE
EXTQEME SOUTH HAV= DFVELOPED SCHISTOSOME DERMATITIS, A NON=DEBILITATING
SKTN DTSFASF CAIJSED BY BLNOD FLUKE CERCARIAE, WHICH WHILS SEARCHING FOR
A BIPD, SNATL, OR MAMMAL HOST ACCIDETNTALLY PENFTRATE THE SWIMMER 'S
SKIN, ALTHOUGH MAN CANNOT ACT AS A HOST. THE DISEASS IS SOPREADING DUE
TH SUTRAOPHICATION OF WAT®RS WHICH PROVIDES AN ENHANCED CNVIRONMENT FOR
AQUATIC PLANTS SUPPORTING THE INTERMEDIATE SNATL HOSTS AND THF
CERCARIAE . COPPER SULPHATE AND COPPRR CARBONATE HAVE BEEM USED TN
ERADICATS THE SNATLS BUT RSSULTS ARE TEMPORARY AND HAVE INDUCSD
UNDESTRABLE SIDF-EFFRCTS SUCH AS THFE MORTALITY OF CLAMS, WHICH COMPETE
WITH THE SNAIL FOR FNOD, AND FISHKILLS DUE TO ASPHYXIATION BSCAUSE THE
DECAYING VEGETABLS MATTRR, KILLED BY THE COPPER SALTS, REDUCES
DTSSOLVED OXYGEN CONCFNTRATIONS. COPPER COMPOUND TREATMENT MAY ALSO
PRODUCF MORE  NOXINUS. FORMS OF ALGAE. SAFER, ALTHOUGH - COSTLIER COMPOUNDS
SUCH AS BALYSCIDF, ARE ATING TRIED. NON=-CHEMICAL MEASURES, SUCH AS THE
INTRODUCT ION OF CERCARTIAS RESTSTANT SNATLS TO PREY 0N THNSE INFECTED OR
COMPETFE WITH THEM FNR FNOD ARE UNDER EXPERIMENT. A CONTINUING
COMPREHENSIVE 2&SEAPCH PROGRAM IS REQUIRED YO FILL PRESENT GAPS IN
INFORMATION NN THE DISEAST=CAUSING PARASITE. (POWERS~-WISCONSIN)

-~ FIELD 0SC . . . - “"wATER RESOURCES SCIENTIFIC INFORMATIOM CENTER
S 5 OFFICE OF WATER RESOURCES RESEARCH
U.S. CEPARTMENT OF THE INTERYIOR

ACCESSION NO. WT70-05549
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FIELD ASSESSMENT OF N2-FIXATINN BY LEGUMES AND BLUﬁ GREEN ALGAR WITH THE
ACETYLENE Q2EDUCTION TESCHNTQUR,

WISCONSTA UNIV.s MADISON, DEPT. OF BIOCHEMISTRY.

-Ta He MAGUE.

oH.D. THESTS, 1971. 177 P, 17 F1G, 10 TAB, 67 REF. OWRR B-024-WIS(2).

DESCRIPTORS
*NTTROGFN FIXATIQN,/*ANALY7ICAL TECHNIQU559 *LEGUMES, *CPNPS,
*EYTROPHICATION, =*=LAKFS, *GAS CHROMATOGRAPHY, XCYAMNOPHYTA, AIR

TEMPERATURE, TROPHIC LEVFL, SOYBEANS, GREAT LAKES, WATER POLLUTTION
EFFECTS, LAKES, , '

IDENTIFIERS .
LIGHT INTENSITY, *MODULFS, LAKE MENDOTA(WIS), TRPOUT LAKE, GREFN

BAY(WIS), ACETYLFNF REDUCTION ANALYSIS.

ARSTOACT |
THE NITROGEN-FIXING FNZYMF SYSTEM PRESEMT IN NITROGEN-FIXING ORGANISMS

HAS PREVIOUSLY BRETN SHOWN TO REDUGE ACETYLENE TO ETHYLFENF IN
STOICHINMETPIC AMAUNTS. THE RELATIVELY SIMPLE EQUIPMENT REQUIRFED FOR
THE ASSAY HAS ALLOWED EXTENSIVE STUDIES NF NITROGEN-FIXATION IN THE
FIELD. THE ACFETYLENT REQUCTION ANALYSIS ON TWENTY SAMPLINGS FPOM LAKE
MENNNTA, WISCONSIN REVEALFD TWO PEAKS TN N2-FIXING ACTIVITIES WHICH
WRRE ASSNCYATED WITH THR PRESENCE OF FILAMENTNUS HETERNCYSTOUS
BLUS~-GREEN ALGAS. ALSO, THE TROPHIC LEVELS 0OF FOUR NORTHFAN WISCONSIN
LAKES WERE NFFINSD IN TRRMS OF THE RATFS OF ACETYLENE REDUCTIIN,
SAMPLES COLLECTSED FROM LAKES SUPERIDR, HURON, AND MICHIGAN IN SEPTEMBER
1970 SHOWED PRACTICALLY NO ACETYLENE REDUCTION; WHEREAS, VARTATIONS
WERE FOUND IN SAMPLES COULECTED FROM DIFFERENT REACHES 0OF GREEN BAY 0OF
LAKE MICHIGAN, DTURNAL VARTATIONS IN ACETYLENE PEDUCTION RATES BY
SOYBFAN NODULES =XCTSED FVERY HOUR FROM FIELD=GROWN PLANTS WFRE
NEPENDENT BROTH ON LJIGHT INTENSITY AND AIR TEMPERATURE., AFTER SUNSFET,
ACETYLENE REDUCTIAN RATES OF OVER ONF=HALF THE MAXIMUM DAYLIGHT RATE
WERF OBSERVED, THESE FEXPFRIMENTS DEMONSTRATED THE SUITABILITY DF THE
ACETYLSNE RENUCTINN ASSAY FOR FOLLOWING CHANGES IN RATRS 0OF N2-FIXATION
BY NODULATED LEGUMES TN THE FIELD AND BY BLUE-GREEN ALGA® IN LAKES. IN
ADDITINN, TH® ASSAY SFRVFED TO DEFINE VARIOUS TROPHIC LEVELS OF LAKRFS
AND TO LOCAYE IANSS NF 2YTROPHICATION IN THE GREAT LAKESS.

(BURR IS—-WISCINSIN)

FILLD 050, 02H, 058 WATER RESOURCES SCIENTIFIC INFORMATION CFNTER
NFFICE OF WATER RESOURC®S RESFARCH
U.S. DEPARTMENT OF THF INTFRINR:

ACCESSION NO. WT72-D6264
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RTALOGICAL NTITROGEN FIXATTON IN THE GREAT LAKSS,
WISCONSIN UNTV., MADISON, DFPT, 0OF BIOCHEMISTRY.
T. Ho MAGUF, AND R, H. BUPRIS,

BIDSCIENCE, VNL 23, N1 4, P 236-239, APRIL 1973. 3 FIG, 3 TAB, 18 RFF,

DESCAICTINRS , _ , , )
«NITONGEN FIXATINN, %GR=AT LAKES, *PHYTOPLANKTON, WATER SAMPLING,

ALIGNTROPHY, *FUTROPHICATION, NITROGEN CYCLE, CYCLING NUYTPIENTS,
CYANOPHYTA, LAK® ©3T1%, LAK® HURON, LAKE SUPERTIOR, LAKE MICHIGAN,
METHODOLNGY, DFATOMS, CHRYSOPHYTA, ANABAENA, DINOFLAGELLATES,

ODYRROPHYTA, CHLNCOPHYTA,.

IDENTIFIERS :
GREFN BAY, *ACETYLFNF RSDUCTION, FLAME IONYIZATION GAS CHROMATAOGPAPHY,

SAMPLF PREPARATION, ASTSRIONELLA FORMOSA, FRAGILARIA, TABRLLARIA,
NSCTLLATART A, APHANTZAMENON FLOS=AQUAS, MICROCYSTIS AFRUGINNSA,
LYNGBYA, PEDTASTRUM, CERATIUM HIRUNDINELLA, VAN DORN BNTTLES, STHYLENE.

ABSTRALT
THE ACSTYLFNS REDUCTION TECHNIQUE WAS USFD FDR ASSTSSING POTENTIAL |

M2~FIXATION TN LAKS WATF? SAMPLES. WATER SAMPLES FROM GREFN BAY AND
LAKFS ®RIS, SUPRRTIOR, HURON AND MICHIGAN WERE PASSED THROUGH A
64=~MTCRNN STLK PLANKTON NETTING TO CONCENTRATE THE PHYTOPLANKTON PRINA
TO YESTING. ONF=ML SAMPLES OF THE CONCENTRATE WERE TRANSFERRED TO GLASS
SERUYM BNTTLES TN WHICH ACFTYLENE WAS ADDED DIRECTLY WITHOQUT NTH®R
MODIFICATINN NF THE ATMOSPHERE, THE BOTTLES WERE INCUBATED FAOR
APPRNAXIMATELY 30 MIN: ACFTYLENE REDUCTION #WAS TRERMINATED BY THE
ADDITION OF 5 N H2SN4 AND THE SERUM STOPPERS WERE SEALED AGATNST
POSSTBLE LFAKAGS. FNUR RTPLICATE BOTTLES WERF PREPARSD FROM TACH -
SAMPLING SITE, AMD NONF WAS IMMEDIATELY INACTIVATED WITH ACID TO SERVE
AS & CNNTPOL. THF QUANTITY OF ETHYLENE WAS DETFRMIN=D BY FLAMS
TONIZATINN AFTER GAS CHROMATOGRAPHIC SEPARATION FROM ACSTYLENE ON A 1.
M X 2 MM COLUMN NF PNRNPAK N RUN AT 75 DSGREFS C. ACETYLENE ==DUCTION
RY THE PHYTOPLANKTON IN LAKE SUPERIOR, THE WESTERN SND 0OF LAKE HUR0ON,
AND EASTERN LAKS MICHIGAN WAS BARELY DETFCTABLE IN SSPTEMBFR NF 1970,
BUT TN SOUTHERN GRETN BAY OF LAKE MICHIGAN AND THE SHALLOW BASTN 0OF
LAKE FRIE IT WAS. COMPARARLS IN RATE TO THAT IN SUTROPHIC WISCONSIN
LAKES, ACETYLENE REDUCTINN ACTIVITY IN GREEN BAY WAS LOW IN THE MIUTH
F THE MAIN T2TBUTARY, INCREASED TO A MAXIMUM 5-15 KM NORTHFEAST INTO
THE BAY, AND THEN DECREASED FARTHER NORTHEAST. VIGNRNUS ACFTYLENE
REDUCTION WAS aLWAYS ASSOCYATED WITH AN ABUNDANCF NF HETERINCYSTIUS
‘BLUE=GRFEN ALGAS, (HOLOMAN=BATTELLF)

FISLD A5C, 058, N2H ' WATER RESOURCES SCIENTIFIC TMFORMATION CENTER
: OFFICE OF WATRER RESQOURCES RSSEARCH
U.S. DEPARTMENT OF THF INTERIOR

ACCESSION NO. WT73-10511
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DISPERSAL OF FNX RTYVER WATER IN GREEN BAY, LAKE MICHIGAN,
WISCONSIN UNIV., MILWAUK®E. CSNTER FOR GRTAT LAKES STUDIES. o
RICHARD F. MODLING, AND A. M. BEETON.

INTERNATIONAL ASSACIATION FOR GREAT LAKES RESEARCH, PROCEFDINGS 13TH
CONFERENCE ON GREAT LAKES QFSCARCH. PART 1, P 468=4T76, 1970. 2 FI1G, 5 TAB

12 RTF,

nccnuemas | - | |
®WATER CIRCULATIONy %xBAYS, *RIVFRSy CONDUCTIVITY, WATER POLLUTION

EFFFCTS, LAKE MICHIGAN.

1DENTIEIERS '
*¥WATER MASS MDVFM'N* GREEN BAY(WIS), FOX RIVER(WIS), FLUSHIMNG RATES.

ABSIKAJI
THE EFFECTS NF FOX RTVER INFLOW ON WATER JF THE SOUTHCRN PARTY NF GRFEN

RAY (WISCONSIN) WFRE INVESTIGATED BY SURVEYS CONDUCTED IN JULY 1968,
AND AUGUST 1969. DILUTION OF THE POLLUTED RIVER WATER IN TTS LAKEWARD
FLOW WAS DETSRMINED ON THE BASIS OF SPECIFIC CONDUCTANCF WHICH RANGFD
FROM 400 AT THE PIVER'S MOUTH TO 265 MICRO/MHOS ALONG THE
MENDMINEF=STURGEZON BAY TRANSECT. THE COUNTER=CLOCKWISE MOVEMENT OF THE
RIVE® WATER ALONG THT FAST SIDE DOF THE BAY WAS MARKFD BY CONCENTRATION
OF ELECTRNLYTES, PRESENCF OF DAPHNIA PULEX INHABITING LAKE WINNEBAGO,
ABSENCE OF OXYGEN-DEMANDING OLIGOCHAETES AND HEXAGENIA, AND ORGANIC
MATTER SEDIMENT FNRICHMENT., THE RIVER WATER EXTENSION INTO THR BAY
APPROACHED 40 MILES. TH™ 1969 FLUSHING WAS 160 DAYS IN THE SOUTHERN AND
36 DAYS IN THE NORTHERN PART OF THE STUDY AREA. LAKEWARD TRANSPORT WAS
199 AT 0CONTO TRANSECT, AND 1130 M/DAY AT CEDAR RIVFR TRANSFCT. (SEE

ALSO W72-01994) (WILDE=-WISCONSIN)

FIELD 22H WATER RESOURCES SCIENTIFIC INFORMATION CENYER
: ' ' C OFFICE OF WATER RFSNURCES RESEARCH
UeSe DEPARTMENT NF THE INTERIOR

ACCESSION NO. W72-01104
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A REGIONAL GsopHvsic«L INVESTIGATION OF THE GRFFN BAY AFEA,
MICHTGAN UNIV., ANN ARBAR, GRTAT LAKES RESLCARCH DIV,
Ne We O'HARA,
IN: PPACEEDINGS NF 14TH CONFEQENCE ON GREAT LAKES RESTARCH, UNTVERSITY OF

TORONTN, CANADA, APRIL 19«21, 1971: INTERNATIONAL ASSOCYATIQN FOR GQFATr

LAKES RESEARCH, P 355-367, 1971. 8 FIG, 19 REF,

D”SQBIBIQRS ' i
#GEOLOGTICAL <URVCYc _*PCTROLOGY *LAKE MORPHOLOGY, *HYDROGEILIGY, LAK¢

MICHIGAN, DATA COLLFCTIﬂqu CORRELATION ANALYSTS, ANALYTICAL
TECHNIQUES, GRAVIMETERS, MAGNETIC STUDIES, FAULTS(GEOLOGTC97
GLACTATINN, LAKS BASINS, WISCONSIN, MICHIGAN.

IDENTIEIFRS
#GREEN BAY ARFA(WTISC), ASROMAGNETIC DATA.

ABSTRACT |
ASSOCIATED GRAVITY AND MAGNETIC TRENDS WRRE QUALITATIVELY ANALYZED TO

CNPRFLATS TH® STRUCTURAL TRENDS AND LITHOLOGIC CHARACTERISTICS OF THE
OUTCROPS TN WISCONSIN AND NORTHERN MICHIGAN WITH THF BASEMENT COMPLEX
BENEATH THE GPFESN BAY ARTA OF LAKE MICHIGAN. THE RFGIONAL ARRNMAGNETIC
SURVFY NF THE GRETM BAY ARFA HAS DELINFATED SEVERAL EAST-WEST TRENDING
BELTS OF PNOSITIVE ANND NRGATIVE MAGNETIC ANOMALIES WHICH HAVR BFREN
RFLATED TO COPRESPONDING GRAVITY ANOMALIES DELINEATFD BY THE
BOTTOM-GRAVIMETER SURVTY NF GREEN BAY. THE MAGNETIC AND GRAVITY TRENDS
HAVE, IN SNMF CASES, BSEN RELATED TO BASEMENT LITHOLOGIES IN WISCONSIM,
MAGNETIC AND GRAVITY LOWS HAVE BEEN RELATED TO METASEDIMENTS AND FELSIC
ROCKS. THE MAGNETIC HIGH EXTENDING THROUGH THE CRENTER NF GREFEN BAY 4ND
WESTWARD INTO WISCNNSIN BPPEARS TO MARK THE INTERSFCTION OF TWO
STRUCTYRAL FEATURTS HAVING EAST~WEST AND NORTHRAST-SOUTHWEST TRENDS.
BOTH GRAVITY AND MAGNETIC FVIDENCE SUPPORT THE EASTWARD EXTENSION OF
THE TRON FORMATION TNCOUNTFRED IN DRILLING NEAR ESCANABA, MICH. THE =70
MGAL BOUGHER GRAVITY MINTMUM HAS BEEN EXTENDSD FASTWARD INTD GREEN BAY
_FROM WISCONSIN AND MICHTGAN. THE GRAVITY DATA OFFZR NO POSITIVE
EVIDENCE TO SUPPNRT THE SXISTENCE OF A PRRGLACIAL DRAINAGE SYSTEM
RELATED TO BASEMSNT LITHILNGY AND/OR TOPAGRAPHY. THT GRAVITY AND
MAGNFETIC TRFANDS, EXTENDING ACROSS THE SOUTHERN PORTINN OF THE DOOR
"PENTNSULA, CORRELATE WITH THE STRIKE OF TWD PALEOZOIC FAULTS IN THIS
AREA. (SFF ALSD WT3-02498) (WOODARD~USGS)

FIELD 0O2H WATER RESOURCES SCIENTIFIC INFNRMATINN CENTER
: OFFICE OF WATER RESOURCES QFSEAPCH
U.So DEPARTMENT DF THT INTERIOR

ACCESSION NO. W73-02502
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WATER RFSOURCFS OF WISCANSIN, FNX-WOLF RIVER BASIN,
GFNLOGICAL SURVEY, WASHINGTON, D. C.
PERRY G. NLCOTT,

GFOL SURV HYNROL INVEST ATLAS HA=321, 4 SHEFT, 1968. 13 MAP, 4 TAB, 21 P<F
TEXT,

DESCRIPTORS - ' -
KWATER RESQURCES, *SURSACF WATERS, *GROUNDWATER, *WISCONSIN, WATER

WELLS, HYDRNLNGIC DATA, AQUIFERS, WATER QUALITY, STRTAMFLOW,
HYOROGRAPHS, SLOW CHARACTERISTICS, WATFR UTILIZATIONM.

IDENTYEIERS
FOX RIVER(WIS), WOLF RIVFR(WIS).

BASTOACT
THFE WATER RESOURCSS NF THE FOX- -WOLF 2IVER BASIN, WISCONSIN ARE

NESCRIBSN IN A 4=-SHEET RSCONNAISSANCE HYDROLOGICAL ATLAS. A GENERALTZED
HYDROLOGIC BUDGET NF TH= BASIN IS SHOWN GRAPHICALLY. GROUNDWATER
AVATLABILTTY, MIVEMENT, AND QUALITY ARF SHOWN ON MAPS. SUPFACE WATER
DISCHARGE, HYGH=FLNW RECUIWENCE, LOW-FLOW RECURRENCF, AND
QUALTTY=DISCHARGF PEFLATINNS ARE SHOWN GRAPHICALLY AND BY MAPS. CHFMICAL
ANALYSES ARS TABULATED, IN GENERAL, BOTH GROUND=- AND SURFACF WATER ARS
MORS AVAILABLF AND AT HIGHZR QUALITY IN NDUTWASH ARTAS AND LRSS IN
LAKE=-BEN AND GROUND MARATNE AREAS, INDUSTRY AND COMMERCE USE ABNUT 65%
NF THE WATER WITHNRAWN TN THE AREA, MUNICIPALITIES ABOUT 20%, AND STNCK
RURAL DDMESTIC, AND TRRIGATION ABOUT 15%. USF IS SUMMARIZ®D BY A MAP
AND & TABLE, RECPEATTANAL USE IS ALSO SUMMARIZED BY A MAP AND A TABLE,
POLLUTION TS A PRNBLFM IN THF LOWER FOX RIVER. SALINS WATER TNTRUSIIN
FoOM AQUIFEPS TN THF SF PA®T OF THE BASIN IS POSSIBLF IF LOCAL ARTAS
ARE NVER PUMPED, GRAUNDWATER IS GENERALLY HARD. GEOLNGY, LITHOLOGY NF
AQUIFERS, WATS2-RTARING PRAPERTIES OF AQUIFRRS, STRFAMFLOW
CHARACTZRTSTICS, AND QUALTTY OF GROUND- AND SURFAC® WATFe ARE
SUMMARTIZEND TN A TABL=, (KNAPP=-USGS)

FYELD 22F, N92F ' WATER RESOURCES SCIENTIFIC INFOPMATION CHNTER
: OFFICE NF WATSR RESOURCTS ®ESEARCH
UeS. DEPARTMENT 0NF THF INTERINR

ACCESSION ND. W69-03939
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WEOX RIVER ... WISC _ . .

GEOCHEMISTRY NF LAKS MICHIGAN MANGANESE NODULES,
_ MICHTGAN UNIV., ANN ARBNR, GRRAT LAKES RESEARCH DIV.

RONALD 20SSMANN, AND SDWARD CALLENDER.

IN: PROCEFDINGS TWELFTH CONFERENCE ON GREAT LAKES RESFARCH, MAY S5=7, 1969,
UNTVERSITY OF MICHIGAN, ANN ARBOR: INTERNATINNAL ASSOCIATION FCOR GRTATY
LAKFS PESEARCH, P 306-316, 1969. 11 P, 3 FIG, 6 TAB, 14 BFF. FWQA GRANT
WP~00311 NSF GRANT GA 1337,

DESCRIPTORS R | |
*GFEOCHEMISTRY,, *MANGANESE, # AKE MICHIGAN,; *BNTTNOM SENIMENTS »

PROVENANCE, WATSF CHFMISTRY, CHEMICAL PRECIPITAYION, TIRON,
SEDIMENTATION, SENIMENT-WATER INTERFACES, ORGANIC MATTER, LEACHING,
OXINDATION-REDUCTINN POTENTIAL, GRFAT LAKES.

IDENTIEIERS
GREEN BAY(LAKE MTICHIGAN),

ABSTRACT S ‘
MANGANESE NNDULFS; SIMILAR IN COMPOSITION T0O OTHHR FRESHWATER AND

SHALLOW MARINE NODULES, NCCUR ON THE SEDIMENT SURFACE NF GRFEN BAY AND

 NORTHERN LAKE MICHIGAN. SAMPLES HAVF BEFN ANALYZSD FNR THFIR TRON,
MANGANESE, CALCIUM, MAGNESIUM, SODIUM, POTASSIUM, INORGANIC CARBON,
ORGANTC CARBNN, AND TOTAL NITROGEN CONTENT. THE NODULES AVERAGE 20%
TRON AND 6% MANGANFSF, THS TRACE METAL CONTENT (COPPER, ZINC, COBALT,
AND NICKEL) NF THE SAMPLES IS CONSIDERABLY LOWER THAN THAT NF MARINE
MATERYAL. INTERSTITIAL WATER IS ONE OF THE MAJOR CONTRIBUTCRS 0OF '
MANGANESE AND TRON FOR TH® GROWTH OF NODULES IN LAKE MICHIGAM. CORES OF
GREEN BAY SEDIMENT SHOW AN INVERSE RELATIONSHIP BETWEEN SEDIMENTARY AND
INTERSTITTAL MANGANESE WITH THE SEDIMENTARY MANGANESE INCREASING TO A
MAXIMUM AT NR NEA® THE SENTMENT-WATER INTSRFACE. SEDIMENTARY IRON
REMAINS FAIRLY CONSTANT THROUGHOUT THE LENGTH OF THES® CORES WHILE
INTERSTITIAL TROM DNECREASES SLIGHTLY TOWARD THE SEDIMUNT-WATER
TNTERFACE, TN ADDITION, LAKE WATER MAY BE MORE THAN A PASSIVE
CONTRIBUTOR NF TRON AND MANGANFSE. THERF ARF INDICATIONS THAT AS MUCH
AS ONE=-HALF OF TH7 MANGANSSE FOUND IN LAKR WATER IS PARTICULATE. THE
SOURCFE NF THIS MATEOTAL T< BELIFVED TO BE THE IRON DEPOSITS OF THE
CANADIAN SHIFLD THAT HAVE BEEN SUBSEQUENTLY LEACHED NF MANGANSSE AND
TRON, (SEE ALSN W71=-055611 (KNAPP~USGS)

WATER RESQURCES SCIENTIFIC INFOPMATION CENTER
OFFICE OF WATER RESOURCES °RSFARCH
U.Se. DEPARTMENT NF THF INTERINR

FIELD 02H, 02K

ACCESSION ND. W71-05563
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, MEOX RIVER..." WISC

PHOSPHATE DISTRIBUTION TN FOX AND WOLF RIVERS, WISCONSIM,

AAMUND SALVESON.
WATER AND SEWAGE WORKS, P 142-152, MAY 1970. 4 FIG, 15 REF.

DESCEIETWRQ
*DHOSPHATES, *WATER PALLUTION SODURCES, *SAMPLING, RIVERS, FISH KITLLS,

BIODEGRADATION, FSRTILIZFRS, MUNICIPAL WASTES, WISCONSIN,

IDENTIFIERS _ ,
AFOX RIVFR(WISY, *WOLF RIVFR(WIS), POLY-PHOSPHATES, ORTHO-PHOSPHATES.

ABSIRACY '
ANALYSFS OF THE SUPFACF WATER SAMPLES OF THE TWO RIVERS TNCLUDED

DETERMINATINNS OF SNLURLS ORTHOPHOSPHATE, TOTAL AND PALYPHOSPHATES, PH
VALUE, FILTE2ABLS PFSINUT, AND TEMPERATURE. THE WOLF RIVFR SHOWED :
RELATIVFLY LOW CNANTENTS NF TOTAL AND ORTHOPHOSPHATES, EXCEPT IN THE
MARKTON, NFW LONDON, AND FREEMONT SECTIONS, INFLUFNCFD BY DISCHARGE OF
SEWAGE NR BY FRRTILIZFR-ENPICHED RUNOFF, IN SPITE 0OF THF ABUNDANCE OF
ALGAE AND FTISH KILLS, FILTFRED WATER OF LAKE PNYGAN WAS VFRY LOW IN
PHOSPHATES SUGGSSTING THET® INTENSIVE FIXATION BY PHYTOPLANKTON. THE
UPPER FNX RIVFR SHNWED AN EXTREMELY HIGH CONCENTRATION OF PHOSPHATFS
(1.37 TN 1.50 MG/L OF PHOSPHORUS TETRAOXIDFE) NTAR FORT WINNEBAGO AND
THS SFWAGE OUTLET OF THFE TCOWN PORTAGE. THX SFCTION FROM MONTELLO 70 .
QMRN PRESERVEN A RATHSR HTGH CONCENTRATION OF THT TOTAL PHOSPHATHS, BUY
CONTAINED VFRY SMALL AMDUNT OF ORTHOPHOSPHATES (BELOW 0.10 MG/L). THF
ENX KIVER FBNM NFENAH TO GPEEN BAY FXHIBITED ONLY SMALL VARIATINN IN
MODERATELY HIGH CONTENTS NF BOTH FORMS 0OF PHOSPHORUS. (WILDF-WISCONSINI

FIZLD 05C WATER RESOURCFS SCIFNTIFIC INFORMATION CENTER
OFFICE OF WATER PESQUPCES RESFARCH
Ue.S. DEPARTMENT NF TH® INTFRIOR

ACCESSION NO. W71-05392
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ﬁ) "EOX RIVER..." WISC
/7 .
INVESTIGATINN OF THE ENVIRANMEMT AL FACTORS WHICH AFFECT THE ANA=RNBIC
DECOMPOSITION OF FYBROUS SLUDGE BEDS ON STREAM B0TTOMS, »

LAWRFNCE UNIV., APPLETON, WIS.

A. M. SPRINGER,

AVATLABLE FROM==UNTV. MICROFTLMS, INC., ANN ASBOR, MICH. 48106. ORDER NO.
73-7,166. PH D DISSERTATION, 197Z. 178 P. |

DESCRIPTIORS ' :
#DISTRIBUTION, *BIODEGRADATION, *PULP WASTES, FIBERS(PLANT}, CELLULOSY,
MATHEMATICAL MNDTLS, FNERGY BUDGETs PULP AND PAPER INDUYSTOY, SLUDGE,

.SLUDGE NIGESTION, WATTR TEMPERATURE, *WISCONSIN.

IDENTIETERS .
xFOX RIVER(WIS), GLUCOS®, CELLOBIOSF.

ABSTRACT y ' .
REDISTRIBUTTION AMN DSCOMPOSITION OF FIBROUS SLUDGE FROM PAPER MILLS

HAVE BEEN STUDISD IN THE LOAER FOX RIVER BETWEEN LAKE WINNEBAGD AND
GRFEN BAY, WISCONSIN, IN JUNE 1970 APPROXIMATRLY 50 PFRCENT 0OF THE
RIVER BATTOM WAS £NVEeSD WITH FIBROUS SLUDGE TO A DEPTH WHICH RANGED
FROM STX INCHES TN S®VERAL FFET. A MATHEMATICAL MODEL WAS DEVFLOPED TO
PREDICT SLUDGE NTISTR IRUTTAN, AND IT APPEARED TO DEPICT ACTUAL RIVER
CONDITINNS QUITE WFLL. APPROXIMATELY 4/5 OF THE LOWER FOX RIVER 1S
SUBJENT TO SLUNGE NEPNSTTION, SCOUR, AND REDISTRIBUTION; WHILE THE,
REMATNING 1/5 IS FITHTR ALWAYS FREE OF SLUDGE 0P CONTAINS PSRMANENY
BEDS. THE PRINCIPAL MFCHANTISM FOR SLUDGE BED DESTRUCTION IS )
NECOMPOSITION, STNCF SCOUR.AND FLOTATION MERELY RELNCATE THF SLUDGE AT
ANDTHER POSITION TN THS RIVER. A LINEAR TEMPSRATURE PROFILE IS FOUND IN
THE BSD, INDTCATING THAT THE ENFRGY GENERATED BY THT DECNMPOSITION
PROCESS IS NEGLIGIBLE IN CCMPARISON T THAT CONDUCTED IN FROM NUTSIDT
THE BFD. LABORATORY STUNTES DEMONSTRATED THAT ANAEROBIC NECOMPOSTTION
1S THE PRINCIPAL MECHANISM FOR THE DESTRUCTION 0OF QRGANIC MATTEP IN A
SLUDGF BED, CHEMICAL PULPS ANAEROBICALLY DECOMPNSE FASTRER THAN DN
GROUNOWNAND PULPS NF SIMILAR SURFACE~TO-VOLUME RATINS BY A FACTOR OF

., ABOUT TWQO. THE 2ATE~LIMITING STEP IN THE ANAEROBIC DNECOMPISITION
POOCESS TS THE BRFAKDOWM NF CHLLULOSE INTO GLUCOSE AND/0O® CRLLOBIOSE.
TEMPFRATURE HAS AN APPRSCIABLE EFFECT ON THET RATE OF FIBRAIUS SLUDGFK
ANASRNBTC DECOMPOSTITINN, APPRECIABLE DIFFERENCES IN RATE OF
NECOMPOSITIAN NCCUR AT OTFFERENT RIVER LOCATIONS AND AT DIFFFRENT TIMES
NF THE YEAR IN THE .SAME LNCATION. THE LTIFE OF A FIBRNOUS SLUDGS BRED 1IN
THE LOWER FOX RTVER WNULD BE ONE TO TWD YEARS IF NO NEW MATERIAL WRRE
ADDED TN THE BFED., (LITTLF~BATTELLE)

e FfELb nSe, N5C ' WATER RESOURCES SCISENTIFIC INFORMATION CENTER
DFFICE OF WATER RESOURCES °PSSEARCH

- o . : UeSe DEPARTMENT OF THE INTERIOR

ACCESSION NO. WT73-12936
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/\) . "EOX RIVFR..." WISC

NITROGENASE ACTIVITY IN.WISCDNSTN LAKES OF DIFFERING DEGR®ES OF EUTROPHICATTON

WISCONSIN UNIV.s MADISON. N&TER RESOURCES CENTFR.

Wa D. P. STEWART, T. MAGUE, G. P, FITZGERALDy, AND R. He BURRIS.

NEW PHYTOLOGY, VOL 70, P 497-509, 1971. 5 FIGy, 9 TAB, 24 REF. OWRR.
B*OZO-NIS(é? AND OWRR B=N24~WIS(1l).

DESCRIPTORS ' .- , '
#NITROGEN FIXATION, *EUTROPHICATION, *0OLIGOTROPHY, DIURNAL, ANALYTICAL

METHODS, NITROGSN, LAKFS, WISCONSIN.

IDENTIFIERS _
T #ACETYLENE REDUCTINN, *KJFLDAHL DIGESTION, *NESSLFRIZATION, LAKE

MENDOTA, LAKE MAPY, LITTLF ARBOR VITAE LAKE, CRYSTAL LAKE, TRNUYT LAKE,
GREEN BAY OF LAKS MICHIGAM, HETEROCYSTDUS ALGAE, GLOEDTRICHIA,

APHANT ZOMENON, ANABAENA.A

AB&I&A&T
WNITROGEN FIXATION IN VARIDUS WISCONSIN LAKES WAS COMPARED USTING THE

ACETYLENE PEDUCTTION TECHNTQUF. RATES OF ACETYLENE REDUCTION WERE
UNAFEFECTED BY N2 WHEN SUFFICIENT ACETYLENE WAS ADDED T0O THE GAS PHASE.
THUS TN FIELD STUDIES TH™ NATURAL GAS PHASE NEED NOT BE PEMOVED BEFORE
THE ADDITION OF ACETYLSENF, ACFTYLENE WAS REDUCFD RAPIDLY IN EUTROPHIC
WATEZRS (LITTLF ARBNR VITAE LAKE, LAKE MENDOTA, AND SOUTHFRN GRFEN BAY)
BUT MORF SLOWLY TN OLIGOTROPHIC WATERS (CRYSTAL LAKE, TROUT LAKF, LAKE
MARY, AND NORTHERN GRFEEN BAY). ACETYLENE REDUCTION WAS GREATEST IN THF
SURFACE WAT®2S, WAS LARGELY LIGHT-DEPENDENT AND SHOWED A MARKED DIURNAL
VARTATION. THERE WAS ALSO SIGNIFICANT VARIATION WITH AREA AND WITH
TIME, AND IN GFNFRAL ACFTYLENE REDUCTION WAS DETECTED ONLY WHEN
HETEROCYSTOUS ALGAF WERE PRESENT. THE RATE OF NITROGEN FIXATINN IN LAKE
MENDNTA, CALCULATSD ON THE BASIS OF WEEKLY MEASUREMENTS TAK=N DURING
MOST OF THE ICE=FRFE SEASON, WAS APPROXIMATELY 2.4 KG/HA/YFAR, A DIRECT
CORRELATION WAS CONFIRMED BY THE STUDY BETWEEN THE ABUNDANCT OF
HET=RACYSTNUS ALGAF (GLNFNTRICHIA, APHANIZOMENON, AND ANABATNA) AND THE
ACETYLENE REDUCTING CAPACITY OF THE WATER TESTED.

FIELD O5C, O2H . WATER RESOURCES‘SCIENTIFIC INFORMATION CENTER
OFFICE OF WATER RESOURCES RESEARCH
UoS. DEPARTMENT OF THE INTERIOR

ACCESSION NO. W72-01373
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wEOX RIVER ..o WISC

RFCQFATION AND THE LOCAL FECONOMY — AN INPUT-OUTPUT MODEL 0OF A
RECPEAT TON=ORIENTED ECONOMY,

' WISCDNS!N UMIV.y MADISON. GPADUA TE SCHOOL OF BUSINFSS ADMINISTRATION,

WILLTAM A. STRANG.

$3.00 IN PAPRR COPY, $0.95 IM MICROSICHE.

AVATLARBLE FRNM NTIS AS PB-195 744,
2 FI1nge 14

SEA GPRANT TECHNICAL RTPORT NO 4, WIS=SG-71-204, OCT 1970. 68 Py
TABy 52 PFF. NSF GRANT GH-122, :

lD*N.IEIFQQ
#ECNNNMIC DFVﬁLﬂPMCNTq *WTSCONSIN, *RECREATIONAL FACILITI®S, *LAKES,
nEGIONAL PLANNING, TNDUSTRIAL MANAGEMENT, WATFR QUALITY, MATHEMATICAL
MODELS, CASH FLOW, :WAT®RR O ESOURCES, STATISTICAL DATA, SFA GRANT
PROGRAM, RECREATION NRISNTED ECONOMICS, GRESN BAY{WISCONSIN), DONR
COUNTY(WISCONSINY, TOURISM, INPUT OUTPUT MODELS.

ABSTRACY -
THE SCOPE WAS BROSDENFED NF A MARINE RESEARCH PROGRAM CONDUCTED IN GREEM

‘BAY, A MAJOR BAY NF LAKE MICHIGAN. THF FINDINGS ARE PRRSEMTED OF THE
£IRST STAGE OF A 2-STAGS PRUJECT TO RELATE WATER QUALITY TO THF
ECONOMIC HFALTH OF AN A42FA ORIENTED TOWARD OUTDOAR RPECRFATION. THE 3
PROJECT STAGES ART: (1) INENTIFY THE ECONOMIC INTERACTIONS TM THR AREA
AND TRACF THE TNTAL TMPACT OF TOURISM ON THE ECONOMY; (2) MFASURT THE
DIRECT AND INDIRECT ZCANOMIC IMPACTS OF SPECIFIC GROUPS 0OF TOURISTS ON
THE LOCAL FCONAMY: AND (3) RCLATE THE SEVSRAL DIMENSIONS 0OF THE QUALITY
OF LOCAL WATER RESNURCES 70O THE NUMBER 0OF TNURISTS DRAWN 7O THF ARFA IN
THESE SPECTFIC GRAUPS. IT WILL THEN BE PNSSIBLE TO °FLATE WATSER QUALTTY
TO AN IMPORTANT SEGMFNT NF THE LOCAL ECONOMY.
FIELD 06B WATER RESOURCES SCIENTIFIC INFOPMATION CENTER
' OFFICE OF WATER RESOURCES REST®ARCH
Ue.S. DEPARTMENT OF THF INMTERINR

ACCESSINN NO. W71-04955
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WFDX RIVER..." WISC

MULTTPLICATION OF CLOSTRIDIUM BOTULINUM TYPE E IN THE GREAT LAKTS - CASE STUDY

OF GRFEN BAY, WISCONSIN,
WISCONSIN UNIV., MADTSON, WATSR RESOURCES CENTER.

He SUGIYAMA,

AVATLABLE FROM THE NATIONAL THECHNICAL INFORMATION SERVICE AS P8-276 122,
$3.00 IN PAPER COPY, $0.95 TN MICROFICHE. TECHNICAL COMPLFYTION REPORT,
1971. 22 Py, 5 TAB, 16 RFF, NWRR A~026~WIS(1l)y 14-01-0001-3050,

14-01~-0001-3250..

DESCRIPIQRS - ‘ -
XECOLOGY, *AQUATIC PLANTS, *BACTERIA, *TOXINS, *INVERTEBRATFS, SHORFS,

FRESZING, FISH, LAKES, WISCONSIN.

IDENTIFIERS | ' -
'*CLﬂSTPIDIUM BOTULINUM TYPE E, %*FOOD POISONING, GREEN BAY({WIS).

ARSTRACY
GREEN BAY WAS TAKSN AS THE MODEL TO STUDY THE SOURCE OF CLOSTRIDIUM

BOTULINUM TYPF & WHICH CONTAMINATES FISH OF THE GREAT LAKES T0O CREATE
BOTULISM HAZARD. CERTAIN BOTYOM DEPQSITS HELD IN THF LABORATORY AFTER
FREEZF~THAW TREATMENT SUPPORTED THE GROWTH OF TYPE ¥ {50 OR MORE FOLD
INCREAST TN MOST PQOBABL‘ NUMBERS ). WITHOUT THE FRESZE TREATMENT THE
SPECTMENS DID NNT SUPPORT GROWTH. PRODUCTIVE SAMPLES ALWAYS CONTAINRD
VEGETATION AND WFRF THOSF COLLECTED DURING THE WARM MONTHS. WHEN PLACED
IN COLUMNS TO NBTAIN DEPTH, ARTIFICIALLY INDUCED ANAZR(OBIC CONDIT TONS
WFRE NOT NSEDED., EMPHASIS 1S PLACED ON THE SIMILARITY OF THE TYPE £
DATA TO THE ECOLOGY OF C. BOTULINUM TYPE Cy THE CAUSE OF WESTERN DUCK
SICKNFSS. THE PRIMARY SUBSTRATES IN WHICH TYPE E MULTIPLI®S IS BELIEVED
- TO BF THE MACRO-TNMVERTEBRATES ASSOCIATED WITH THE AQUATIC VEGETATION
THAT GROW IN THE SHALLOW SHORE LINE OF GREEN BAY. LABORATORY DATA ARE
INTERPRETED IN TERMS OF THF SITUATION THAT COULD OCCUR TN NATURE,

> I»

FIELD 05C, 058  WATER RESOURCES SCIENTIFIC INFORMATION CENTER
. OFFICE DF WATER RESOURCES RESFEARCH
U.S. DEPARTMENT DF THF INTRRIOR

ACCESSION NO. W72-03528
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WEOX RIVER 4o WESC

CLASTRIDI UM ROTULINUM IN THE GREAT LAKES,
WISCONSIN UNTV., MADISON. FOOD SFSEARCH INST.
H. SUGIVAMA, T. L. BOTT, AND J. A. SOUCHECK.
SPORFS V, P. 314=317. 3 TAB, 16 REF. 1972. OWRR A~026~WIS(2).

DESCRIPIORS o N - B
X¥CLNSTRIDIUM, FCOLIGY, *AQUATIC PLANTS: *BACTERIA, *TOXINS,
*INVEQTERRATES, SHNRES, FREZZING, FISHy, WISCONSIN, *BOTULISM, GRFAT

LAKES, WATE®R POLLUTIAN SNURCES, *GREAT LAKES.

IDENTIFIERS B '
*CLOSTRIDIUM BOTULTNUM TYPE &, *FOOD POISONING, *GREEN BAY(WIS).

ABSYRACT . ‘ , N
GREEN BAY WAS TAKEN AS THFE MODEL .TO STUDY THE SOURCE OF CLOSTRIDIUM

BOTULIMUM TYPF F WHICH CONTAMINATES FISH OF THE GREAT LAKES TO CPREATE A
BOTULISM HAZARD. CFRTAIN -80TTOM DEPOSITS HELD TN THE LABORATORY AFTER A
FRES7E-THAW TRFATMSNT SUPPORTED THE GROWTH OF TYPE E (50 0% MORE FOLD
INCREASE TN M0OST PRNBABLE NUMBERS). WITHOUT THE FRERZFE TREATMENT THE
SPECTMENS DTD NAT SUPPART GROWTH. PRODUCTIVE SAMPLES ALWAYS CONTAINED
VEGETATION AND WERF THNST COLLECTED DURING THE WARM MONTHS., WHEN PLACED
IN COLUMNS T0 MBTAIN DEPTH, AXTIFICALLY INDUCED ANAFR0NBIC CONDITIONS
WERT NOT NEFDED. FMPHASTS IS PLACED ON THT SIMILARITY OF THR TYPFE €
DATA TN THF ECOLNGY NF C. BOTULINUM TYPE C, THE CAUSE OF WESTERN DUCK
STCKNESS, THT PRIMARY SUBSTRATES IN WHICH TYPE B MULTIPLIES IS BELISEVED
TN BE THE MACRN-INVERTERRATES ASSOCIATED WITH THE AQUATIC VEGETATION
THAT GROW IN THE SHALLNW SHORE LINE OF GREEN BAY. BACTERIOPHAGRS
TSOLATED FROM THE GPFEN BAY SYSTEM HAVE HIST RANGES LIMITED 70
NONPROTENLYTIC C. BOTULIMUM STRAINS THAT PRODUCS TYP® By &y OR F TOXIN;
THEY N0 NOT LYSE SROTSOLYTIC CULTURES PRODUCING TYPE Ay, B, OR F TOXIN.
CLOSTRIDIA WHICH ARE TYPE E BY CRITERIA OTHER THAN TOXIN PRODUCTION ARFE
PRESFENT IN THE GRRAT LAKFS. '

FISLD 0S5C, 058 - WATER RESOURCES SCIENTIFIC INFORMATION CENTER

: OFFICE OF WATER RESOURCSES RESEARCH
U.S. DEPARTMENT NF TH® INTERIOR

ACCESSION NO. W72-11392
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WEOX RIVFR..." WISC

WISCONSIN WATER RESNURCE PROBLEMS,
WISCONSIN DEPT. OF NATURAL RESNURCES, MADISON.

L. P. VAIGT,.

WISCONS IN CONSERVATION RULLETIN, vOL 35y NO 1, JAN=FEB. 1970y P 3=5. 2 FlG.

DESCRIPTOAS N . S |
*WATER RESQURCFS NEVELOPMENT, WATER POLLUTINION CONTRNL, FEDERAL
FINANCE, PULP AND pPAPFER TNOUSTRY.

JOENTIEIERS . ' |
*WISCONSIN DEPARTMENT. OF NATURAL RESOURCES, FEDERAL WATER POLLUTION

CONTROL ACT, FOX RIVER.

ABSTRACY '
THE MAJNR WATER COMCERNS OF THE STATE OF WISCONSIN ARE DESCRTIBED. IN

NRDER TO CONTINUE WATTR TREATMENT EFFORTS, FLOOD PLAIN MAMAGFMENT AND
‘RECRFATIONAL USE NF WATER SUPPLIES. THE AUTHOR EXPLAINS THE NFFD FOR
‘MORE FENDERAL FUNDS. (HOLMES = RUTGERS) '

FIFLD 06C _ ' WATER RESOURCES SCIENTIFIC INFORMATION CENTER
: - OFFICE OF WATER RESNURCES RESEARCH
UeS. DEPARTMENT OF THE INTERTIOR

ACCESSINN NO. W71-09485
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"FOX RIVER..." WISC

WISCONSTH WATER RESNURCE PROBLFMS,
WISCONSIN NPT, OF NATURAL RSSOURCFS, MADISON.

t. P. VNIGT.

WISCONS IN CONSERVATION BULLETIN, P 3~5, JAMUARY-FEBRUARY 1970. 2 PHOTOS.

DESCRIPTASS
*WATFR QUALITY, *WISCONSTN, PHOSPHORUS, PULP AND PAPE® TINDUSTRY, ALGAE,
AQUATIC WEFDS, RFCRIFATINN, GROQNDHATFR, FISH, FLDOD PLAINS; IFRIGATION,

PESTICIDES.

IDENTIEIERS |
EO0X RIVER BAQIN(wfcio FWPCA,

ABSTQACT
WISCNONSIN®S WATRR PROBLEMS RELATE TO WATER QUALITY AND NOT QUANTITY.

THE SNUTHEASTFRRN AND FASTFERN PARTS OF THE STATE ARFE PARTICULARLY
PROBLEMATIC DUF T3 PNPULATION AND INDUSTRIAL COINCENTRATTNNS,y AND
SUBQUFNTLY INCREASTNG DEMANDS FOR QUALITY WATEFR FOR RECREATION USE. THE
PULP AND PAPSR INDUSTRY PFPRESENTS THE LARGEST WAST# SOURCE, WTTH FOUR
TIMES THE BINCHSMICAL OXYGFN DEMAND OF MUNICTPAL WASTFS, ANY SOLUTION
WILL DFMAND THAT THS PRNONDUCT PRICES REFLECT TOTAL CNSTS, INCLUDING
ENVIPONMENTAL DAMAGFS, FFNERAL ALLOCATION FUNDS FOR INDUSTRIAL AND
MUNTCIPAL WASTF TRFATMENT PLANTS WERE ONLY 1/3 OF THE AUTHORIZFD
AMOUNT, THUS THF STATEtS SFFECTIVENESS IN POLLUTION CONTROL 1S
HAMPERED, TN THT P4ST, THF PROBLEMS OF SILT, NUTRIENTS, AND PESTICIOFS
"HAVE BFEN TACKED BY SDUCATION PROGRAMS, VOLUNTARY ACTINN, AND COST
SHARING BUT INTENSIFIED LAND USE MAY REQUIRE REGULATNRY PROGRAMS. ONLY
THE SYMPYOMS OF SUTPOPHICATION HAVE BEFN TRFEATED TO DATE VIA WEED
HARVFSTING AND ALGAS PATSANING, BUT THF STATE IS COMMITTED 70 REDUCE
PHOSPHNRUS LNADINGS FPNM MUNICIPAL AND INDUSTRIAL -WASTES IN LAKF
MICHIGAN BY 1972. FLOOD=PLAIN MANAGEMENT, FISH CONTROL, AND IRFRTIGATION
ARE OTHFR PONBLAM APTAS TN BE RESOLVED. (POWRRS=WISCONSTN) :

FIELD D56 3 WATER RESOURCES SCIENTIFIC INFNPMATINN CONTRR
h OFFICE OF WATER RESJOURCES RFSEATCH
UeSe DEPARTMENT OF THE INTERIOR

ACCESSION NO. W72-05103
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wEOX RIVER..." WISC

PRESERVING LAKFS BY PROTECTING THEIR SHORELANDS,
MAINE UNIV., ORONO, WATRER RESOURCES RESEARCH CENTER,

DNUGLAS A. YANGGEN.

PaochbINGs, WORKSHOP~-~CONFFERFNCE ON RECLAMATION OF MAINE'S DYING LAKES HFfLD

AT UNTVERSITY OF MAINS, RANGOR, MARCH 24=-25, 1971, P 27-49. 16 REF,

DESCRIPINRS o | | N
*EUTROPHICATION, *LAKE SHORES, *WATER POLLUTION CONTROL, *WISCONSINj

*| EGTSLATION, MAINE, ZOMING, LAND USE, FLOOD PLAIN ZONING, _
ENVIRONMﬁNTAL SANITATION, SEPTIC TANKS, MINNESOTA, WATSERSHED MANAGEMENT.

1DENTIFIERS B
#SHORELAND PROTECTION, *FOX RIVER(WIS).

ABSTRACT N ‘ e
LAWS, LEGISLATIVE PPAVISTONS, AND ORDINANCES APPLYING TO WISCONSIN LAKF

AND STREAM SHORZLANDS TN INPLEMENT WATFR POLLUTION CONTROL ARFE
DESCRIBED., THE COMPREHFNSIVE PLAN FOR THE FOX RIVER {WISCONSIN) AND THE
MINNESOTA SHORFLAND PROTHCTIUN PROGRAM ARE REVIFWED. (SEF ALSYD

WT72=04279) (WILDF=WISCONSIN)
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C MENX RIVER ..o WISC

ENVIRONMENTAL LIMIT RECNMMENDED BY THE FFEDERAL CNOMMITYEZ JN WATFP
OUALITY CRITERIA, MAPS AND TABLES ARF INCLUDFD TQ SHIW THE DISTRIBUTINN
NE THE VARTOUS PRSTICINFES THROUGHOUT THY UNITED STATSS.

(LITTLF~BATTFLLE)
WATER RESOURCES SCISNTIFIC INFORMATION CONTER

OFFICE OF WATER RESOURCFS RESEAPCH
UeSe DFPARTMENT NF THE INTFRIOR

FITLD NSA, 058
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HEOQX RIVER...™ WISC

JOINT TREATMENT OF PULP MILL EFFLUENTS AND MUNICIPAL SEWAGE.

PAPER TRAD® JOURNAL, VOL 156o.N0 18y P 30y MAY 1, 1972.

DESCRIPTORS _ v
¥PULP WASTES, *WASTE WATER TREATMENT, #SEWAGE TRFATMENT, MUNTCIPAL
WASTES, BINLOGICAL TREATMENT, EFFLURENTS, PULP AND PAPER INDUSTRY,
ACTIVATED SLUDGS, CHLORIMNATION, TREATMENT, BIODEGRADATION, OPERATING
COSTS, CAPITAL CNSTS, SULFUR BACTERIA, FEASIBILITY STUDIES, SEWAGE
DISTPICTS, *WISCONSTN, CHLORINE, £CONOMIC FEASIBILITY, CNSTS, BACTERIA,
RECYCLING, NUTRIFNTS, NITROGEN COMPOUNDS, PHOSPHORUS COMPOUNDS, SOLIDS

rONTACT PROCESSSS, PFSFARCH AND DEVELOPMENT, MIXING.

IDENTIEISRS |
SPENT LIQUORS,y *GRFEN BAY(WIS), *COMBINED TREATMENT.

ABSTRACT '
THE MAJOR FINDINGS OF A FEASIBILITY STUDY ARF REPORTED, IN WHICH THE

SEWAGF FROM TH= GRFEN BAY, WISCONSIN, METROPOLITAN SEWERAGE DISTPICT
WAS TREATED JOINTLY WITH SFFLUENTS FROM FOUR LOCAL PAPSR MTLLS, USING
FOUR VARTATINNS OF THE ACTIVATED SLUDGE PROCESS. AMONG THESF VARTANTS,
THE CONTACT STABILIZATION PROCESS PROVED TO BE THE MOST SUCCESSFUL. THE
 GROWTH 0OF FTILAMENTOUS SULFIDE-UTILIZING BACTERIA IN THR MIXED WASTF
LIOUORS WAS CONTROLLFD BY CONTINUOUS DOSING OF THE RECYCL#ED ACTIVATED
SLUDGF WITH CHLORINE, FNR SATISFACTORY OPRRATION OF THE BIOLNGICAL
NXIDATION PROCFSS, -NITROGEN AND PHOSPHORUS COMPOUNDS HAD TC BE ADDED AS
SUPPLEMENTA2Y NUTRIENTS. CAPITAL AND OPERATING COSTS FOR A FULL~SCALE
INSTALLATION ARE INDTCATED. RECOMMENDATIONS FOR FURTHER RESEARCH ARE

ALSH LISTED. (WITT-IPC)
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ON MULTIDISCIPLINARY RESEARCH ON THE APPLICATION OF REMOTE SENSING TD WAT®R

RFESOURCFES PROBLEMS.

WISCONSTIN UNIV., MADISON. INST. NF ENVIRONMENTAL STUDIZS.

AVATLABLE FROM THE NATIONA

TN PAPFR COPY, $1.45 IN MICROFICHE. 1971-1972 PROGRESS REPORT NO
NASA-CR=129797, 1972. 83 P, 31 FIGy, 13 TABy 7 REF. CONTRACT MO

NGL=-50-002=-127.

~

DESCRIPTORS - | |
*WATEFR QUALITY, *MONITORING, *AQUATIC FNVIRONMENTS,

¥REMOTE SENSING,

*RESEARCH AND DEVELOPMENT, *WATER RFSOURCES, GRFAT LAKES, POLLUTANT
IDENTIFICATION, 1 ABORATNRY TESTS, MODEL STUDIES, ON=-SITF ‘
INVESTIGATINNS, METHNDOLNGY, WATER POLLUTION, LAKE SUPERIOR,; LAKF

MICHT GAN, MATHEMATICAL MODFELS, HYDROLOGIC PROPERTIES, POWERPLANTS,
AFRIAL PHNTNGRAPHY, PHOTOGRAMMETRY, OUTLETS, SUTROPHICATINN, INDUSTRIAL
WASTRES, PULP WASTES, PULP AND PAPER INDUSTRY, AQUATIC PLANTS, PRIMARY

PRADUCTIVITY, FCOSYSTEMS, INSTRUMENTATION.

IDENTIFIFRS

THERMAL SCANNING TMAGSRY, LAKE WINGRA, MYRIOPHYLLUM SPICATUM,

MAC ROPHYTES, INFRARFD RADIOMETRY, OEDOGONIUM, NUPHAR, NYMPHAFRA, LAKS
MENDOTA, DATA INTEPPRETATION, WISCONSIN RIVER, FOX=TLLINOIS PTvFEe, FOX
pIVYEe, GALFNA RIVER, CEQRATOPHYLLUM DEMERSUM, INFRARSD THFRIMAL SCANNERY.

ABSIRACT
PROGRESS HAS BEEN
PROBLFEMS TN WHICH
ON-GOING RESFARCH

MADE IN RELATION TO FIVE-SPECIFIC WATER RSSOURCFS
REMOTF SENSING TECHNIQUES HAVE. BFEN APPLIED IM
. TH® PRNBLEM AREAS ARE: (1) WATER POLLUTION

MONTTORING, (2} EFFLURNT MIXING ZONE MODELING, (3) CURRENT &4ND
CIRCULATINN MODSLING, (4) DETERMINATION OF HYDROLOGICALLY ACTIVE SOURCEH

APSAS, AND {5) AN
PRNAGRAMS IN THESE

ALYSIS OF AQUATIC ECOSYSTEMS. BRIEFLY STATFED, THE

AREAS HAVE THE FOLLOWING OBJECTIVES: (1) TO ASCRERTAIN

THE FXTENT TO WHICH SPECTAL AFRIAL PHOTOGRAPHY CAN BF ys<con 1w
MONTTORING WATFR POLLUTYINN PARAMETERS THROUGH A COMPARISNN NF PHNYOD
IMAGERY AND ACTUAL POLLUTICN CONDITIONS. (2) TO DEVFLOP A RELATIONSHIP
BETWEEN THF EXTENT 0OF THE 'MIXING ZONE* IN TERMS OF OUTFALL SFFLUEMT,
AND WATE® RODY CHARACTFRISTICS BY UTILIZING THE IMAGERY OBTATNED FRIM
INTSNSIVE ASRTAL RFMOTE SFNSING AND APPLYING THE DERIVED DATA IN
DUPLICATING THE *MIXING ZONE' CHARCTERISTICS IN A SERIFS IF LABORATORY
MODEL STUDIES. (3) TN DETERMINE THE FINE SCALE STRUCTURE AND EFFICIENCY
0F NEARSHORE CTIRCULATION PATTERNS IN THE GREAT LAKES THROUGH THE USE OF
_THERMAL SCANNING TMAGFRY AND ANALYTIC PHOTOGRAMMETRIC TFCHNIQUES. (4)
TN DEVELAP & RFMNTE SFNSTNG TECHNIQUE FOR DSTERMINING THE LOCATION AND

EXTENT OF SAOURCE
NEVELOPMENT OF 4
WINGRA, AND TO =V

AREAS IN A WATERSHED. (5) TO USE RFMOTF SENSING IN THF
PRNDUCTION MODEL FOR MYRIOHYLLUM SPICATUM L. IN LAKFE
ALUATE THE FIELD POTENTIAL OF REMOTE SENSING

TECHNTQUFS TN DSTSCTING THF OCCURRENCE, IMTENSITY, DURATION AND

COMPNSITINN OF AL

METHODS AND DATA

FIELD 05A, 078, 92K

GAL BLDOMS IN THE MADISON, WISCONSIN, ARTA LAKES. THE '
FOR FACH OF THE 5 ARFEAS ARE GIVEN. (MDRTLAND-BATTELLF)
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