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Foreword
The purpose of this report is to present the results of a survey of a specified area in
the west-central portion of Michigan’s Upper Peninsula conducted in late 1975 and
early 1976 for the Navy’s ELF Communications Project Office. This material is
intended for use by others, principally those responsible for engineering the SEA-
FARER system and for preparing the Environmental Impact Statement. For this
reason, this report presents no conclusions, hut rather is a compilation of the
information required by those other groups,

Throughout the field work and during the many contacts since then, all mem-
bers of the team were impressed with the cooperation extended by the many
Michigan officials and private citizens. The people whom we met. almost without
exception, were interested in helping us gain factual information and in learning all
they could about the system . We express our heartfelt thanks to them all,
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Section I
Introduction

1.1 Background
1.1.1 General
In February 1975, following a competetive procurement process , the Navy selected
GTE Sylvania to be the prime system contractor for design and development of the
Extremely Low Frequency (ELF) communication system.

Systems operating in this frequency band have not been employed in the past
because of their cost and because the attributes that make them attractive (i.e. . deep
penetration of sea water , low atmospheric attenuation and relative freedom from
atmospheric disturbances) have been required by few users other than strategic
deterrent forces.

Looking to the future, the Navy has determined the need for a communication
system located in the U.S., capable of sending messages essentially wor ld wide and
achieving communications that are relatively free of constraints on submarine
speed and depth. ELF systems satisfy these requirements to a much greater degree
than any other known technique.

In late February 1975 , the Navy was directed by the governing cotincil of the
World Wide Military Command Communications System tWWMCCS—a com-
munications policy-making and operations group in the Department of Defense) to
develop an ELF system called SEAFA RER for possible location in the Western
U.S. where the Government owns or controls extensive areas of land . This system
consists , in concept , ofa transmitter control center (TCC). a few randomly-located .
above-ground transmitter stations (IS), a transmitting antenna made up of an
irregular criss-cross pattern of buried cables grounded at each end , and
submarine-mounted receiving components (antenna, receiver . etc. ) . Figure I is a
line drawing of this system concept. The number of antenna lines and tran smitter
stations may vary from one design to another . Only the transmitter complex is

addressed in this report since design of the receiver is completely independent of
the location chosen for the transmitter.

1.1.2 Western Regions
The Western sites designated for study were in Nevada and New Mexico . specifi-
cally the Nellis Air Force Range and White Sands Missile Range/Fort Bliss com-
plex. The Nevada site is a multi-use range at which Air Force tighter pilots are
trained and where the Energy Research and Development Agency (ERI)A) con-
ducts underground nuclear tests and other experiments. The New Mex ico si te

consists of Army missile training ranges at Fort Bliss , and tri-serv ice missile test
and pilot training ranges at White Sands.
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The Nav y did not have the detailed information on the natural . so~iaI . and
engineering characteri stics of these new sites needed to complete the designs .
e’.ti mate t heir costs , and prepare an Environmental Impact Statement (F IS). l’o
ov ercome t his problem. a task entitled Sitc ~urs e~ was added to the (i l l- . Sv l’. ania
contract t hat required the gathering of 23 categories of data , ranging f rom

sOCioeconomic facto rs through geology.

1.13 Michiga n Region
During the summer of’ 197 5. Gosernor William Milliken created a task force to
conduct a pceIin~nat~ resuev ~ ot ’SEAI’A RFR and this group recommended that the
I)ol) he invited to has c an Ens ironmental Impact Statement prepared on the
project.

The task force submitted its repoi t i l l  August: and in September . (hwernor
Milliken invited the Director of’ Det’ense Telecommunicat ions and (‘ommand &
Control Syste m s (DT.-~CCS) to prepare an FIS , spec ifically reserving until lateran
invitation to proceed with project construction. l)iscussions were then held he-
tv~een the Mm~~1.~an Envimonmental Review Board (MFRB) and the Navy to reach
agreement on t he content of the FIS. Although much data had been acquired in the
1973- 74 site survey, some of ~ wa s out of date. It was also necessary to study
additional subjects in order to prepa re a s ite-adapted s~ stem design—a prerequisite
to t he E1S. A new survey was found to he llecCs’.dry . I)etai I~ of the stud y were
sufficiently resolved with the MERB by the end of October that a site survey of the
UP wa ’ able to commence in mid-November.

Figure 2 illustrates the surve area in relation to the lest  of ’ the UI ’ and the
upper Great Lakes legion ~fl general -

1.2 Scope of Sur vey
I .2.! (‘oniractual Direction
W hen the Go~ ernor ’s invitation v. as received , t he N,tv v ’ s F I F Communications
Proj ect ()tl’ice (PM F 11 7 —21 )  modified GEE Sylvania ’s Statement of Work to
mue luLk the requirement for a Michigan Site Suive~ . It was sti pulated that the
SAN(;tJI Nf- . survey report prepared by EDAW in 1974 was to he ie~ ie~~ed for
currenc y and t hat only i~es~ er or dillerent categories of’ data w ere to he collected.
lahIe I lists the specified data categories . Gu idelines , bot h verbal and s~ ritten . ssere
provide d to delineate the study area and rninimii.e the effects of ’ da -to—d a~ ac-
t i \  itlcs in the UP. For exa m ple, no entry for observations or measurements w crc to
he made on privately owned land or in E xperimental Forests , and urban areas ~ ere
excluded. Dataonutilities se~vlccs . pipeline svs1em~.. te lephone networks , fences .
and inilimstrj ,j l electronic instrumentation (Table I - items 2. -~ - 4 . 8 . and 10) w em’ e
specit~ed to he provided h~ the Na’ - as an output ~t’ ans~thel contiact. To ac-
cornplish the ‘‘Public Inputs ’’ data requirement ( Fable I. item ‘ . the Michigan
office of’ F:ns ironmental Review U)FR) requested proj ect literature from the Nav~

Page 3
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Figure 2 — 1/u’ Studs ’ Area in tim e Upj;er it!i dii ’e.s t

to be located in libraries and Department of National Resources (DNR) offices in
•the UP. plus the OER headquarters in Lansing. Figure 3 is a more detailed map of
t he area surveyed. It is the same as that studied in 1973 and 1974. except that its
western limit is the edge of the Ottawa National Forest; Gogehic and Ontonagon
Counties were excluded.

Responsibility for supervision of the GTE Sylvania site survey work was
delegated to the Naval Facilities Engineering Command (NAVFAC PC-6) which
ass igned a two-man field team to that task, l’hey were stationed at K . l .  Saw yer Air
Force Base (SAFB) near Marquette while field data collection was tinder way. They
scheduled appointments w ith Federal . State. and local agencies , and made other
arrangements for Site Survey personnel.

• Page 4

- -- -- — - ‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~-.*—-. - —-—- ----.~~~~~~~~ —~~~
-- •~~

- -



---—-~~~~~~~~~ ——‘  ,‘----‘- _ _ _ _ _ _ _ _

r - 
~~~~~~~~~

- —

TABLE I

SPECIFIED DATA REQUIREMENTS

DATA
ITEM ENVIRONMENT/DESIGN DATA ITEM USE
NO.

1 Electrical Power Systems EIS; System Design; Test Site
Design & Construction ; Initial
Mitigation

2 *Utiljties Services (Water , EIS; System Design ; Test Site
Gas, POL) Design & Construction

3 *~ jp~ ] j~~ Systems EIS; Identification of First
Order Avoidance Area

4 ~~~~~~~~~~ Systems EIS; System Design ; Determina-
tion of Avoidance Area/Mitiga-
tion Requirements

5 Conductivity (Surface and System Design -

Deep Earth)

6 Construction/Cable Emplace- EIS; System Design ; Test Site
ment Unit Cost Factors Design & Construction

7 Public Inputs (SEAFARER ElS
Information Office)

8 *Fences EIS; Determination of Avoid-
ance Area/Mitigation Require-
ments

9 Existing Rights of Way EIS; System Design

10 *Electrically or Electron- EIS; System Design ; Mitiga-
ic~ 11 y Operated Industrial tion Requirements
Inst rumentation

11 Land Ownership EIS; System Design ; Test Site
Design & Construction

12 Socioeconomic Factors EIS

13 First Order Avoidance EIS; System Design; Test Site
Areas Design & Construction

*Ma pp il’ig only required - Data and descriptive riarr:u t ivos tC~ lu’supplied by the Government.

Page ‘~
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1.2.2 Organization and Responsibilities F

The team assembled to conduct the Michigan survey evolved from the one that
performed the Western Regions work and is illustrated in Figure 4 . George Brad-
shaw and James Barron of GTE Sy lvania continued in their familiar task-
management roles , and David MackIm again planned and directed the conductivity
measurement program. In addition . Erwin Day acted as Sylvania ’s on-s ite data
coordinator during the active field data collection period. He was stationed in
Marquette. Thomas Crabtree performed the K], Sawyer Air Force Base interface
study—the equivalent of the Western Regions mission compatibility study. Since
no public information program was conducted , no Info Office Manager w as ap-
pointed. Russell Hall consulted with the Navy on informational literature, Carmen
DiNardo was added to the team to perform a (‘unction not required in the Western
Regions—that of contacting corporate land managers to obtain permission to enter
t heir properties t’or ohser~ .tt ions and mcasim rcment~ ,

l’age 6
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The University of Toronto (U of T). FDAW . Inc.. and Henkels & McCoy
(H&M) performed in the same capac ities as the~ had during the Western Regions
survey: i .e.. earth conductivity measurements and analyses , natural science and
soc ioeconomic data collection, and antenna cost factors data acquisition and
analysis , respectively. The EDAW field work was performed h~ personne l from the
company s Minneapolis and San Francisco offices , and H&M’ s hs their Detroit
office, Earth Sciences Associates (I’,S.A(of Palo Alto again supported EDAW in the
areas of geology, mineralogy, and hydrology. New subcontractor team members
were as follows:

• Williams & W o rk s (W&W ) of (irand Rapids . ass igned to conduct the studs
of the VP electri cal power generation and distribution network - assisted by
two electrical engineering consultants from Michigan Technical I. flI~ ersit y
(MTU) in Houghton.

• A number of Michigan-based consultants engaged h~ [‘DAW for specif ic
assistance in the noIse and air quality, vegetation and wildlife , and history
and archaeology studies ,

In addition , the Navy contracted w ith Ill Reseai-ch Institute ( IITRI) topro~ ide
certain data which are incorporated in this report.

Table II lists the responsibilities of these team membersford irecting t he work.
as well as for meeting specific data requirements listed in Table I. The Ia~t column of
Table II lists the parts of the final report in which results of the detailed studies will
he found.

1.2.3 Conduct of the Survey
The field portion of the survey commenced on 13 November 1975 w hen the advance
members of the team arrived in Marquette to make local arrangements . ‘\ meeting

was held with the State Police at E)ivision Headquarters in Negaunee to exp lain the
surveyand point out that thelueld d e w s would he working in theeight-county stud~
area dtir ing the coming week s , Banking and Post Office arrangements and a truck
lease were also comp leted at this time ,

Because of the lateness of the season and the delays that snow cove r was
expected to cause in the field work , the conductIvity pI’ogram wa s begun im-
mediately, even though the two-week Michiga n deer hunting seasons w as dt ie to
start on ( 5 Noxember, A plan for the condncth liy program had been pi’~pared in
October that called for measurements to he taken by the Audio Magnetotelluric
met hod at 106 locations in the study-area depicted in Figuie 3’ l’his tce hniqt me is

described in detail in Part 4 of this i-eport . Earth ( ‘ tuu/ uet iF - i tv  / ) a ta .  Rriet1~ - it
involves stretching l(~)-t’oot w iles in four directions from a cent et point and lIghtly
sta king their ends to the ground . A sensitive ccclv er at the central point then
nle,,sures signals from distant th llnderstorms . and a complu tei I:F te l  Intel prets the
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TABLE II

TASK RESPONSIBIL ITY MATRIX

ORGIU’UZATIONAL RESPONSIBiLITY FINAL REPORT
FUNCTION/DATA REQUIREMENT EDAW ’ 

PART* & BOMK
GTE Uof T / H&M W&W NUMBER

SYLVANIA ESA

Program Mgint. & Direction x 1

Electrical Power Systems x 4

Utilities Systems x~~ - 

2 — 8

Pipeline Systems ~~~ 2 — 8

Telephone Systems x~~ 2 - 8

Conductivity X X 5

Antenna Factors x ‘ 3

Public Inputs x N/A

Fences ~~~ 2 — 8

Existing ROWs x 2 — 21

Industridi Instrumentation x~~ N/A
Received.

Land Use/Value/Ownership x 2 - 4 ,5 ,(

Socioeconomic Factors x 2 - 2,3,7,17,
20

Natural Science Factors x 2 — 9,10,11 ,
12 ,13 ,14 ,
15,16,18,
19

Avoidance Areas x 2 - 7 1

* Part 1 — Summary
Part 2 - Env~rOnmenta1 and Design Data
Part 3 — Antenna Construction Cost Facl

~ors and Installation Plan
Part 4 - Power Distribution Network
Part 5 - Earth Conductivity Data
Part 6 - K. I. Sawyer AFB SEAFARER Support Potential and Operational h i t  t ’rf ’ F

** Data provided by Navy . Mapping and reporting only provided by EDAW .
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results and calculates conductivity. These points had been selected on the basis of
five criteria:

• Coincidence wi th representative points previousI~ measured by MTU and
the Navy.
• Relatively uniform coverage of the study area.
• Examination of the full range of geologic substructu re types.
• Accessibility via roads or trails.
S Exclusion ofno points on private land or in experimental forests—minimum

number on corporate land.

The first few days of measurements were planned for points on State lands , and
hIank~t permission for access to those was obtained from the appropriate agencies
in Lansing by NAVFAC (LCDR G. D. Luzum). Permission to make measurements
on corporate property was obtained by GTE Sylvania. Fortunately, few weat her

delays were encountered, permitting the three-man crew to work almost continu-
ously until finished, with a short holiday break at Christmas , The crew traveled in
four-wheel drive , leased vehicles and was occasionally joined by one of the U of I
geologists. The field work in Michigan was completed on 16 January. and the crew’
then moved to Wisconsin for a week of calibration and validation measurements at
the Navy ELF facility at Clam Lake. The raw data were then taken to Toronto for
reduction, analys is , compar ison with Western Region and previous Wisconsin
results, mapping, and eventual reporting.

During the week of 17 November . a two-man GTE Sylvania team vis ited l’~.l,
Sawyer Air Force Base to attend briefing sessions arranged by the NAVFAC
personnel with representatives of most base activities , In that short period 17
interviews were conducted , and a set of some 40 civil engineering drawings were
obtained,

‘I’he EDAW/ ESA field work also commenced during the week of 17 November
when interviews were conducted wi th numerous State agencies and departments in
Lansing. followed in succeeding weeks by interviews with UP Federal . regional.
county, and city agencies and corporations . That work w as completed in mid-
December although numerous telephone contacts were necessary in the following
months ilS the reports were being prepared.

The H&M team started its work by interviewing unions and contractors , and
deferred work in the h eld until close of the deer hunting season. Observations and
measurements were made either along public roads or at the points where permis-
sion had been granted for conductivity measurements.

The W&W effort was start ed during the week of 24 November and invofr ed
identifying and meeting with the six power companies and co-ops serving the studs
area. ‘this wor k involved interviews in Wisconsin as well as the VP . since one ofthe
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two largest suppliers in the study area (Wisconsin-Michigan Power Company) is
headquartered in Appleton. Wisconsin. Interviews continued into late February.

At the conclusion of the field data collection, work then shifted to the offices
and laboratories of all the team members. That effort consisted of intensive data
analys is. review , mapping. coordination between team members, and writing.
which culminated in this report. The results of that work are summarized in the
following section.
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Section 2I Summary of Results

I 2.1 Report Structure
The entire Site Survey Final Report for Michigan comprises six parts consisting of
27 separately-bound volumes or booksas illustrated in Figure 5. This section of this

I hook (Part I) contains a condensation of each of the other parts and presents their
principal findings and conclusions, but does not contain all the details, validation,
or lists of information sources. its purpose is to provide an overview in sufficient

I depth to make the reader conversant with the study area and the principal survey
results , and to highlight the significance of these results to the SEAFARER project.

‘ 
The majority of the work is presented in Part 2, Environmental and Desig n

Data . The 21 books that make up that part are entitled as follows:

I Book I—Introduction Book 13—Soil Data
Book 2—Soc ioeconomic Data Book 14—Surface Water Data
Book 3—Governmentai Data Book 15—Subsurface Wate r Data

I Book 4—Land Ownership Data Book 16—Climatic Data
Book 5—Land Use Data Book 17—Cultural and Recrea-
Book 6—Market Value Data tional Data

I Book 7—Transportation Data Book 18—Vegetation Data
Book 8—Utilities Data Book 19—Wild life Data
Book 9—Mineral Extraction Data Book 20—Air Quality and Noise

I Book 10—Bedrock Geologic Data Data
Book I 1—Surficial Geologic Data Book 2 I—Right-of-Way Opportunities
Book 12—Slope and Terrain Data and A’ oldance Featu res

Although many of the books treat similar subjects and therefore have consider-
able common mater ial , each has been prepared to stand alone, making it unnceces-
sary for the reader to refer to another book. In many instances , the hooks contain
new mater ial not available when the 1974 report was published. In others , the 1974
material has been updated with new information, and in yet others—where the

- material was still found to he current —only editorial revisions were made to delete
reference to Gogebic and Ontonagon Counties which lie outside the 1975-76 study
area.

No new information was sought specifically for Houghton County because
such a small portion (about 7400 acres—see Figure 3) lies within the study area
boundary and because the probable location of the manned Transmitter (‘ontrol
Center is some distance away at K.I. Sawyer Air Force Base, making it unlikely
that SEAFARER will have any significant social or economic effects in that region
of the tIP. Where Floughton County information Was available in conjunction wi th
that of other counties , or where the 1974 mater ial was still judged to he valid , it has

Page 13



z
ZU )O
O~~~~~H z z

~~a o
~~~~~~~~~~ z ~.OE4
t’• E.~ E~~~ 

m
cn E. cI)
Z U ) Z  • 0 0O O I~-4 ‘-~n~0 0

________ U)

‘aaa
_________________ 

z
_1-I c

I l i r

— 
I

-I
l _ _ _ _ _ _ _ _ _ _ _- I !liii ~hliii h

l i i i  ~~~~ -~ U)

‘illll ~~~~~ ~ z c‘ l i i i  Z 0 ~~a

~~~ ____________  ____________

o- -~ - c  —
- .-i o . a

a
C I’4~~lCa.
o - t n
0 C

U)0  0a
--~ - sc .  ,.

~a o~~U) a
0

4-4
0z _________  ___________— —

II It II II
z a) :~~E:~ ‘4-4 ~~~~~~~~~

— 

u

j~
I’age 14

.---- ‘ --—-5-5-- - — -—---- -— - - - - - - ---~~~------ — -— -



- 
5-, - —— -5- -- ’ — -- 

— -

been included. Conversely, new data were sought and are reported for Alger and
Delta Counties because , while only small portions of them also lie within the study
area, they are much closer to the probable ICC location and may therefore experi-
ence some social, economic , or t ransportation effects from SEAFARER.

The colored data maps from the individual books of Part 2 are also included in a
separate appendix to this volume. Map notes that refer to the text apply to the
appropriate book of Part 2 rather than to this Summary volume,

2.2 Results
2.2.1 Socioeconomic Factors (No data map is provided for this subject.)
2.2,1 . 1 Demography
Since 1950, the study area has experienced a very gradual increase in resident
population. Official projections for 1980 and 1990 show that this trend should
accelerate , except for Alger and Baraga Counties which are expected to lose
population through the 1970’s and then pick up again in the 1980’s.

Major population centers in and around the study area normally provide a full
range of goods and services to both the resident and tourist/transient populations.
Over 40 percent of the inhabitants reside in towns , cities , or villages with popula-
tions of 1,000 or less; and most counties are classified “rural” by the U:S. Census
Bureau ,

The population of the seven counties is over 99 percent w hite. All age groups
are expected to increase between the years 1975 and 1990, except the 60 to 74 group.
In Iron and Dickinson Counties , a growing community of retired persons is re-
flected in higher than average county median age statistics, In contrast, there has
been a decline in the number of persons under II years throughout the counties .
I’his may negatively impact the available labor force in the next 10 to 20 years .

2.2 .1 .2 Housing
In 197() the vacancy-available rate for the study area was about 2.5 percent . hut
one-fourth of all existing housing units are presently considered by officials to he
physically inadequate to the needs of the resident population. There has been a
continued decline in household size since 1970 ; however, with sli ght hut steady
increases in population and the number of current substandard units , t he demand
for new housing will continue to exist.

The average persons per dwelling unit throughout the study area is 3. 17, Abou t
10 percent of all husband-wife families are over 65 years of age . About II percent of
all families have incomes below the federally-defined poverty level.

Abou t one-third of the housing constructed in the central UP is attributable to
public efforts. Private housing production is not likely to meet expected 1980
household demand withou t government stibsidles -
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2,2.1.3 E -onomk’ Charw.’:er isth’s
The economy of the UP has historically been dependent on exploitation of’ natural
resources . i.e. , mining and lumbering. In Marquette County, iron mining was
responsible for over 19 percent of labor and proprietor income in 1973, and produc-
tion is increasing at the present. The wholesale and retail trade industry is important
to all counties , part icularly so to counties with a relativel y large tourist business,
Except in Iron County. contract construction is not a major study-area producerof
personal income.

In 1975, the seven-county average annual unemployment rate rose to over 11
percent of the total civilian labor force, Total employment has been increasing. hut
not as fast as the increase in the labor force. It is to he remembered that Houghton
County is not included in these considera tions, so t hat the employment figures do
not reflect the present condition of the copper mining industry there. Greatest
yearly fluctuations in the percent unemployed occur in those counties that are
dependent on few industries for employment and where industries are subject to
seasonal demand, as in tourism and construction. Per capita personal income levels
remain below those of the State as a whole , and welfare payments account for a
large share of governmental Costs.

2.2.1.4 Resource Pr od,a tii ’it v —

Iron ore mining and beneticiation is the dominant factor in the mining industry in the
study area. Occurrences of other metallic minerals , including gold. silver , lead.
coppe r, zinc , and uranium, have been documented ; but no mine is currently
producing ore from any of these deposits . The larger deposits , however . may
constitut e resources that could prove to he economically ex tractab le in the next
several decades. By the year 2000, it is anticipated that all iron ore will come from
lower-grade taconite deposits , The Lake Superior district will become the principal
U.S. source of this ore, and mining will continue to he a major industr~ within the
study area.

Agricultural production is of only minor significance in the study area, except
for portions of southeastern Menominee County, and to a mtich lesser extent, the
southeastern portion of Delta County. Forest land and products represent a sig-
nificant resource in the study area. Table LII summarites land productivity by value
and county for each ma or product area in 1974,

The future of ugrict ilture in the study area is proiccted to remain stable in
response to local market demands, Additional product development possibilities
include maple syrup, co ld climate vegeta bles and specialty fruit orchards in the
western midsection of I3araga Counts - l’he future of forest related products is

projected to gradually increase through time. notably in the spec ia lty areas of

hardw oods and pa nd products .
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Table III
Summary of Land Productivity — 1974

(Annual Values in Millions $)

Mineral Agriculture Forest
County Production Products Related * Total

Alger 0.1 1.1 20.0 2 1 . 1
Baraga 0.1 0.6 30.0 30.7
Delta 0.2 2.4 25,0 27 .6
Dickinson 37.4 1.2 25.() 63.6
Iron 6.6 0.6 45,0 52.2
Marquette 172.3 0.5 50.0 222.8
Menominee 0.1 8,8 25.0 33.9

Total 
_____ 

216.8 15.2 220.0 452.0
* Includes estimated values for forest products . all commercial

recreat ional uses , and intangible (non-quantifiable) factors
assoc iated with various non-commercial recreational, wil-
derness , and conservation functions,

2.2.1.5 (‘ommuni ty  Sers ’k ’es
The complete range of medical services normally found in major urban areas does
not exist within the study area. Medical doctors number .80 per 1 .000 population.
less than half the 1974 national average of I .~.33. However , eac h county is served by
at least one hospital , w ith 50 percent of the total study area bed count found in the
three Marquette County hospitals; ambulance service is furnished by 23 organi!a-
t ions that provide reasonably comprehensive coverage in all but the most rural
sect ions of each county.

The public school facilities vary significantly throughout the region in terms of
size and enrollment , ranging from a single one-room school house to a comp lex of
sc hools operating under one system. Most pupil/classroom ratios are ctir rentlv at
the optimum level, and a stable to slightly declining enrollment is expected to the
year 1980 . Vocational training is limited primarily to the few courses provided
through the region ’ s four-year high schools .

‘rhe equipment available for fire suppression varies , with smaller cities having
less equipment and correspondingly lower annual operating budgets . Cooperat ion
for fire protection between local government s is widespread to make tip for low
personnel and equipment inventories . In addition , tire fighting resou iccs ale as au-
able to local settlements from K.I. Sawyer Air Force Base and the Michiga n
I)epartment of Natural Resources. The U.S. Forest Service has fire fighting re-
spons ihili ties on National Forest lands .
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Police protection is provided h~ the Michigan State Police. county sheritl’s .c ity
and, to a Lesser degree. township police. Typically, the size of’ individual police
agencies is small, and a great deal of reliance is placed upon the State Police for
protection and surveillance outside urban areas. Additionally, the 8th District State
Police Headquarters , located near Negaunee in Marquette County. maintains a
crime laboratory available for use by local governmenta l police units .

2.2.2 Governmental Data (Refer to Map 1.) A
;

Federal. State. and local governmental bodies and agencies working within the
study area result in a comp lex pattern of jurisdiction, contro l and responsibility.
The functions of the various governmental bodies of part icular interest to SEA-
FARER are described in the following paragraphs.

2.2.2. I Fede,.aI
Within the study area there are three U.S. Government departments with act ivi t ie s
of direct interest to SEAFARER:

• Departm ent of Interior —The I.’Anse Indian Reservation in Baraga County
is held t’or the ownership and residence of the L’Anse. V ieux Sert. and
Ontonagon hands of the Chippe wa Nation under the jurisdiction of the
Bureau of Indian Affairs . Great [.akes Agency. Federal regulations enable
t he tribal council to grant rights-of-wa v subject to approval h~ t he Secretary
of t he Interior,

• Department of Agr iculture — The Milwaukee Regional Office of the Forest
Service (a division of the USDA) has responsihili t~ for t he two U P National
Forests . Ottas~a and Hiasxat ha . Although both forests lie outside the studs
area, t he Forest Service provides administration for the tsx o ex perimental
forests within the area. McCormick and Dukes .

• t) epar tment oj 1) e/t ’ n se  — The U.S . . -~ir Force operates K .1 - Sasx ~er .\ir
Force Base—a t’ully-cquipped . strateg ic homber installat ion south of ~x1ar-
quette.

Other Federal agencies that extend to the local level , suc h as I- .\.‘\. FBI. IRS.
HEW . etc.. are of course , present in thc UP. hut are not disc tisseu in this report.

The two regional planning commissions in the UP that are empos~ered h~ both
Federal and State legislation and adminis tered by’ the Economic l)evelopment
Administration of the I)epartment of ’ Commerce are discus sed l.iter under a special
category (see 2.2.2.6 ) .

2. 2.2.2 Stale
In addition to State st a tutes relating to local gox ernmcntal establishment and
contro l, t he State exercises its jt irisdict ion and powers throug h departments and
commissions . .-\s represented t hrough their many espect is e coninlissions and
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hoards , t he l)epartments of Commerce . Agr iculture . Education. Natura l Re-
sources . State Highsxays . and ot hers, exercise strong influence wi thin the study
area concerning ex isting land use . conservation , and development.

It is the Department of Natural Resources (DNR) and the State Highwa y
Department that are of the most immediate interest to SEAFARER. The former
provides gu idelines and issue s permits t’or construct ing rights-of- ss a~ across State
Forest land. It also monitors industrial act iv i t ies for comp liance wi th ai r - and
water-qua lity regulations . The latter controls use of’ r ights-of-was’ assoc iated with
State-ma intained highwa ys .

Future c hanges at the State and local level sx i ll most Iikel~ resu lt in the creation
of spec ial districts to preserve natural f’eatures and scen ic amenities , def ine land-
use pol ic y ,  and promote met hods to holster the UP economy .

22 .2 .3 County
Each county has its own legal personality. However, as an agent t’or the State. it is

requ ired to carry out certain State programs . The conduct of elections , the en-
t’orcement of St a te cr iminal laws , t he registering of propert y deeds , issuing of birth
cert ificates , and the administration of ju stice are some of the t’unct ions conducted
by counts government on behalf’ of the State. The basic posxers of the county
include the responsibil ity to purchase real estate t’or county use. horro~ money t’oc
serv ice protects . make contracts for those projects , and perf ’orni acts necessar y to
saiegtiard coLiIlty propert~ -

In addition to their lcgislati s e and judicial powers . count ies wer e extended the
r ight in 1943 to create zoning comnliss ions . Today all counties within the stt idy ar ea
have act ive planning commissions ; and Haraga , Delta. and tv s o tos~ nships in Mar-
quette (‘ounty have been recently zoned. As of January 1976 . 65 percent of ’ the
study area ssas covered by some form of zon ing—either county , toss ris hip. or c it~ -

The county hi;,~hsxa y departments issue permits for construction of utilities on
the ir righ ts— ot ’—w a y and also for transportation of ’ ox e r—sx eig ht construction machin-
ery . both of ’ v. hich are gos erned by seasonal considerations.

2.2 2.4 lo t n.x hip .s
1-ac h tosx uship is gos erned by a four—member tosx riship hoard xx hose principal
poxxei s are to secure t ax e s .c  reate debt. issue hx -lass s and orders regulating toss n-
ship affiu irs. and acqu iie and hold real and persona l property for public ti sx ’ . In
iecent yea rs , towns hip governments has e had to meet incie.ising demands l’or
public se Is ices and ii til i t ies . Conseqtient l , the legislature has gis en toss nshi ps
broad powers to provi( le for ss ;i te l supp ly, storm and sanitar y sess er~. plaiii iing
ordinances , and public health controls . Most ordin.inces can he adopted Nx resolt i—
non of the toss nship hoard followed by media publication and subseq uent entr x into
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t he township ordinance hook. Exceptions are zoning ordinances and amendments
w hich must be preceded by puhlic hearings before the township toning commission
or coord inating committee.

2.2.2,5 Incorporated Sett lement s — ( i iu s mimicl Villa ,i,’e. s
Within the study area, fourteen urbanized regions have been incorporated into
cities . All of’ these cities have adopted home rule provisions of the constitution
which t’ree t hem to devise forms of government and exercise poss cr5 of se lf-
government under foca lly prepai’ed c hai’te is that are adopted h~ ref ’erendum. A
c i t y ,  having seceded from a township, must assume t he basic State-required duties
as xs- e fl as provi de its oss ii serv ices .  In addition to assessing propert~ and co llecting
tax es for county and sc hool district pu rposes , t he c i t y  also becomes solely respon-
s ible for registering s oters and conducting all elections within its boundaries.

J’here are only t’our incorporated v illages within the studs area: I .‘ \nse and
Baraga of Baraga County . and Alpha and Mineral Hills of Iron County . The
incorporated ‘. illage . unlike the ci t y  , participates in township a fl’airs . The township
retains the posser to lex v taxes t’or sc hool districts and administer county ,  state, and
nat ional elections , I oxsnships and villages t’requent ly cooperate to pros ide com-
bined puhlic uti lit ies .

2 . 2 2 n  J 1/ a np u n i,’

t he 5,5 ester n and (‘ent i ,tl Upper Peninsu la Planning and l)es eloprnent Regions .
created in the late !~)~~

) ‘
~ t hrough public act . a iea n examp le of special goxernrnental

consi derations gix en to reg ionally planning the envii’onment.

The Western Uppe r Peninsula Planning and Des-elopment Region (SVUPPDR)
i s  a s ix -count y planning and economic development dist i’ict emposseied by the
Public Works and 1-conomic l)evelopment -\ ct of 1965 and administered by the
Economic I)ev efopment Administration 1- l) -5 ~, of the U . S. Department of Com-
merce. Ihe organization xs as fostered by the Michigan l)epartment of Commerce
tinder t he ausp ices of the Fl) \ ~nd brought into being by the Hsma ids of Commis-
s ione r s ~f Itar.ig~i. ( iogehic . Houghton. Iron . Kess eenaw . and Ontonagon (‘ ou nties
I ota l representation on the WL .f PPI)R i s  unlimited. hut the apportionment must
remain equa l t’or eac h county repi’esented . w ith membership open to any unit of
gosernment c hoosing to participate. 55 1 I . J R employs a full-time statl’ of prof ’es-
sional plannei s .

Performing funct ions similar to those of W IJPPI)R. the (‘ent ra l Upper I’enin-
su la l’lanningand l)evelopment Region (CUPPAI)) was organized in 196$ by public
of’ficial s and interested citizes from six counties—Alger . l)ef ta , l)ickinson. Mar-
quette. Nienominee and Schoo lc raf ’t.

F uture directions for the I. P. as indicated t hrough the major goals of 55 -

and ( t PP:\ I). is to increase emp lo~ment opportunities . expand t he quanti t x and
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qualit y of’ community f~icilitics , improve local and regional transportat ion systems .
encourage community deve lopment and the implementation of planning and land-
use regulations , promote t he development and 55- ise utilitat ion ol natural resouices .
and coord inate project funding with local governmental units . Zoning Board Super-
v isors require that the expenditure of public funds t’or roads , xcix ices , and other
pub lic improvements (including the actix it ies ut State and Federal agenciesf he
restr icted by and conform to the purposes of each ordinance. All other property
uses are considered prohibited except those that the Boards of Supervisors , by
res olution , may determine to he cons istent xx ith purposes established t’or t he
respect ive distr icts .

2.2.3 Land Ownership Data (Refer to Map 2.)
Ot’ t he study area ’s approx imate 2. 9 million aci ’es ( including water bodies). appiux-
irnatel y .6 million is oss ned by the Federal and State  gus ernments . State ownersh ip
predom inating with approximately 95 percent of that total . This land, under the
Commerc ial Forest :\ct . is specifically’ designated for public use and is not avai lable
on the open mar ket. Ot ’ the remaining 2.3 million acres . 4~ percent is owned by large
coi’porations w hose properties are of substantial site ( I .0(M) acres or moi e I. and are
also not fo r sale on the open maik et . except for large acre,tc ’es at high prices per
acre . Individual owners hold approxi imitel~ one million acres of’land. See Fable IV
for a summary of land ownership data.

Table IV
Land Ownershi p Areas and Percent Total A rea

Ownershi p Square Percent
Catego ri es Ac r es ~sliles of lota l

Federal & State 600,000 938 20 .7

Corporate I .03 5 ,000 I .6 1$ 35 .7

Pris ate I .(M)0 .(K)() I .562 34 .5

Miscellaneous &
U naccounted for 265 .000 4 14 9, 1

lotal 2,900,000 4,532 100.0

The tnf ’orniat ion on land ownership ssax obtained t ’ixsm individual counts plat
hook s and identities 40—acre minimum parcels . -511 data colle cted for the plat hooks
by t heir pu blisher ’s xse r~’ gat hered from of’tici il public recoi’ds .ut the co u nts curir -

t hotises . -S s t he cy c le  of land sales and pin c li.ises is a continual Pt mm c ess , it is
impossib le to gua rantee xsi th total icc i i i .ucy the ownership information as of ’ aily
spec if ic gi sen date . 5 rcvr ess - bosse s er . of ’ t he ness pla t hook s ( \ lciiuniincc.
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Marquette. I)ickinson. Iron . and Hotighton Counties (published after the comple—
tiO fl of t he I and Ownership Report at the end of 1’ ( rex eals t hat an overwhelming
major ity of all recent land sales ssei ’e t he result of pr ivate landholde rs selling to
other private individuals . The average amount of land sold by indiv iduals to either
cor porations or governments has been less than one peicent and in small tracts
averaging less than one hundred acre s , For these reasons the Ownership l)aita Map
prepared in 1973 and used as the basis for Map 2 can stilt be considered reliable, as
can the cou ntv-hy—co unt~ land area and owners hip information contained in the
fo l loss- i ng sr i hsection s.

2. 2.3.1 ‘t Iger
Appro xim ate ly 10 .000 aci’es of’ A lger (‘ounty. along its xsest ern boundary , is iii the
stu dy area. ‘l’he State of ’ Michiga n oss ns well (user 5)) percent of t his area .  t his
publicly-ossned land is basical ly- contained within the Menoniinee and Escan~iha
River State Forests , S lightly niore than half the remaining property is owned by
private individuals , with the balance owned by corporations , t he largest of ss hich
are t he Mead Corporation and Cles eland (‘liti’s Iron Company

2.2.3.2 Raraga
Baraga us almost entirely within the stu rdy area 532, 000 of 592.402 total acres ), and
us second to Marquette County in the amount of’ land tinder corpo rate owner s hip.

Much of the (‘ounty i s  tinder Stat e Government ownei’ship. principally the
Baraga State Forest. There are also substantial cor porate holdings in the east ern
and central sections . Most of these corporate lands are oss ned by f irms such as
Amer ican Can (‘ompany. Ford Motor (‘ompan~ - Kimherly (‘lark (‘or’porat ion,
Mead Corporation , and Nort h Woods Paper Products . Inc.

‘there is one substantial area of prrvate ly-o ss ned land in the no rth xs ester - n
sect ion of the County - H IiSS ev er , most land that us pris atel &mxs ned dues not appear
in large sections on the map. hut is  sse ll distrihuted.

2 2 3 . 3  Delta
‘t’here aie 10.240 a cres ~f l)e lta County in the study area.  Fight percent of the land
us pr ivately oxs ned. len percent 15 siss ned by the Kimberly (‘lark C orporation . Ihe
rest is pu uh ltc ly -os s- ned State property . princ ipally the Menoniiriee Sta te Forest.

2. 2,3.4 I) u A m n s ~ n
i’he ent irc (‘ou r ui ty of Dickinson , or 38$ ,3 2fl aci -es , i s  included in the studs area. Fhe
sout hern sections . near t he population i eside itt al comm ercial c~’nters of lion
Mountain and Kingsf ’or’d . ire largel y priv :ute l oxs ned . l’he northern section (if the
(‘ou inty us srr hst a ntr .ul l y gosernu ner it—o ss ned land , pririra i’ ily the St i i i gcun River Stat e
Forest.  l’he centr a l sections of the (‘ou l it 5 h.uve i i  general m ix tu r e  of ill three
categories . ss i th the 5 us t ni upor i t s  of corporate land riss ned hs t he Ke ss ee nass I md
‘Ss s oc i ;mti o r i ,  the Kuriiher Iy (‘lark (‘ orpor.it ion , m d  lnl.und Steel .

l’ .ugi.’ 22
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2.2.3.5 I Ioiv i ,’/u ton
)t the approx imately 7 . ~t~) ac r es of Houg hton (.‘ount xx it huri the stud y t i e r ,  the

Its is ii tider Pr iS .rte oss ncr s hip with some scattered corporate holdings .

2.2 .” .O Iron
Appro x inuate l y (it) percent or 4fi$ ,0% icr -es of lion County lie xx i  thin the study a rea.
the nLtpoi its ot ’ t he northern h ilt’ ot t he a rea i s  oss ned by corpor ation s such as
S acm ic ,m ii ( iii (‘onipany . (‘d ote (.‘orporatiori . Inland Steel , t S - Steel. Michl,ind -

Inc.. and 55 us consr n— Michrga ri Poss ci (‘orupan~ . I’he southern part of the .ii e.i.
located iii and about the population centers of Iron Riser ,tiid Si.irih ti igh. us pie~
doni inate l~ u n d e r  prix ate oss net’ shrp. l’hus area us not only .r residential and corn—

n c r  c u d  center . hut .i gi i155 rig mcc i  c. i t i t~ul.iI are a xx i th  a high demand for rcc i’e .tt ioni
i c~ ide ii ii ul prope it y -

2 . 2 ~‘ ‘ ¶ I i i r t ~us ’t tu
W ith 1.2 ll) ,u20 .mci es . \ larq t ret t i . ’ us t he second largest couniy ri the L’ofl t lnr.’nt tl

5 . 5 ( 1 t~t ut ibout 10 ,1MM) . icies in the southe iste i’n co rnier .mic xxmi h un i  t h e  stud y .u ic.t .
l’he ui i.t it l i port ion us OSS ned isy s uch corporation s .rs ( les eland ( Irfl s I ron ( ‘rim—
pans. l ord \lt itoi (‘oriipaii~ . K imberly ( ‘ lark (‘orpoiat uot i . Inland St eel ,  and I, ~
Stee l. It also contains the I- .scau i mh.i Riser ’ and Mi~ lirguilinle St , i i c  f ores t s.  I he
sour t h e m  arid south xx esterr i sections are fat’ ge l under gos er niflent oss ncr ship xx hule
t he ce ntral  and nort hxx- estern sections t ie  large l s oss ned by ~‘oi porations.

l’he H urron Motrnta in (‘huh (lxx u s  t iiuich of the xx ester ii pr i t  of the ( ‘on riP ~
I ike Siipc i ior shor e l i ne ,  Muc h of the shoi’elr rr e near \ l,ii qu ie t  Pc us 055 ned h~
indis’i duuals sx ho Pi ts e h imex ites or recreat ional propert~ on the L uke.

I he . m i e m  xxu th i n 30 mi les of ’ t he (‘ n y  of ’ Marquette contains uii .’ of the he.is rest
corice nt r ’atnt it l s of ’ prrs atel y —os s ned land iii tl:’~ I P

2, 2 . 3 , 5 t! ,i iniiim ’ m
)f ’ thc 230 ,44H ) ic ics  iii Mer ioi iirniee(’ snu r i ts s s i thr u i  the stud y .t ic . i , most oi’ t he l,rnd ,ut

t he southern tip is prrs .m te l s oss rued. Itie central  arid norther ii .t re. i s ii c tmss ned
large l~ hs corporat ions such I s  K irnhei k ( l i i  k intl S - Steel - l ime pirhlicl~ -oss ned
arid cons ists pr imari l y of the Nien smrn ir mee St ,ite ( ‘ sl iest -

2.2.4 I.and I st Data Refr’r to tIap 3.)
2 2. 4 .! ( ‘ii m u  I s~
I intl use pat terns in urn s region t ie  sh,ipe d b~ the liar , rc t c i  m u d  distr ibution of
ui , t r ur ’ al resources , ch r i i m. i t e ,  t e i i u u i l , xs .m te r t  m. ~ ~c’ . i s  L’n’l nnd t i rt isp r i t .itis iii nie rr is ,

m d  geograp hic i cl.mti i r t is f irp s to nr , i rkeps m d  iiu.rpu i political b mr ind. ii ues . -~ll oh’ these
t , I L i i l i s h i x e  unfl imenced mu s t u s e  in the ( ‘ P tu o u r  the c i i  I ic s t  d r y  s to the presen t

I n’enc h n u i s s i s ’ i u , m ,  cs and hir t i  , m s t e i  s s\c i  ~‘ th e f i r s t  l iii p o e m s  t m  o r  is c I i r i s

~iii i ini.mim ls ’d high pr ices m d  uriin i,ifs sse ie . ih i i i i d .mnt . ( ‘opper s l i s s i S  ci is’ s of the

I.i~..’ 2 
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ear ly 19th Century generated a mineral boom ss-hich expanded rapidly sxi th iron
discoveries in what are now Marquette . Iron, Dickinson . and Gogehic Counties.
Towns spr~’ng up w herever major copper and iron deposits were located . The
mining couuipanies . needing labor, provided transportation to the region (‘or immig-
rants .

Because timber was needed in quantity for charcoal to refine ore and to support
mine-shaf’t xxalls . the Michigan logging industry xx as horn. Large-scale lumbering
folloxx ed . w hich also led to the formation of new towns . By the earl y l~~)0’s. t he
lumbermen began to move on. selling depleted forest lands to immigrant farmers or
allowing the land to revert to the State as tax delinquent. Large open-pit iron mines
in Minnesota began to outproduce the shaft mines of the UP: and after World Wart .
copper mining began to decline. Although some industrial development occurred
t hrough the years on a limited hasrs , rt was the tourist and vacation industry ss-hich
helped stab ilize the waning economy.

Farm products have been exported only during periods of high consumer
demand rather than on a continual basis , as t he harsh climate gives a competitive
advantage to t he farm lands of the lower Midwest. Also the remote location of the
region has placed it at a disadvantage in terms of accessibility for and to lar’ger U.S.
population centers and markets.

‘l’ahle V l ists the acreage by county devoted to the major land-use categories as
compiled un 1972. In this table , ent ire cotinties are included.~ The largest categom~
of land u se  nfl the study area is forest land, capable of commercial production and
acco unting for approx imatel~ five riiillion acres or 85.9 percent of the total area. A
large percentage of commercial forest land is in State and Federal oss nership. xx ith
large tracts open to the ptu hl ic for hiking. fishing. hunting, and camp ing.

the next largest ha nd tuse in the study urea is agriculture , w hich accounts for a
litt le less than a half million acres sir 7.7 percent of the land area. Flosses er . it has
been noted t hat approximatel y 16 percent of land classified as agricur ltural in 19(i3
had slipped into inactive muse h~ 19 70 . I.and held by retired farmers is of’ten sokl to
part-t ime farmers sir those lookmng for recreational or retirement homes . furt her
f ’ragrnentung agr icultural land oss’nership.

Fol lowing agmncultti ra l land 1usd is public recreational land use. W hile l urid ui ens
puhlnc I~ owne d and um ’ .ed pr imarily fu r recreat i o n consume ox er 24 .0(M) .rcues in the

ik’ 5 .iiisc he dat ,i silu irecs 55 5’ I c isii s r j i  hs - re n u i ’ . dei ,ruted ii , permit ss’~mreginIi ln ii ‘ m d  mist ’ d isnr rP~m ituim n
tsr nhr n the si umd t .11 Ca htnm nil., my- , the is u c.mge Ii sim .’d in t ,,hfe 5 is 55 c tt as it lis t is I e.ii~s’ i5’d fl th is

n.i r r. iurs C. ens ‘‘‘‘r’ ,’’’’~ i ’ , mu u T i. la nds ’ smet ud in g ~.s’~ mint I rhe s t u m P , . 1 1  5,1 hm,m in ,l ,uis t he uel . i uus e pt’rseni.lgs’
tigm imes . hm’tse ’.s’i lie  t irs i as talus! h i t  piirirons v.uihin the siuiit ’. .uue. i is ihs’t us ’ kit h5 eiinipk’um’
eighi t i i r r r u is I cgui,n

I’age 24
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study area, commercial forests, as well as State forest lands , are open to hunting.
fishing , hiking. canoeing and camping. adding tens of thousands of additional acres
for those seeking recreation.

The mining indu stry holds large acreages of land within the study area. hut less

than 2 percent is devoted to surface use.

Owing to the area-wide characteristics of fragmented property ownership and
widely separated population cent e rs , land devoted to public highss-ays . roads .
railroads , and airports is high in compari son to urban land uses. These transporta-
tion uses account tom 89.2 IS acres or 1.5 percent of total land area, while urban
land—including city and village streets—accounts f’or 58.34() acres or approxi-
mately I percent of the land area.

2.2.4.2 .S’pe ’uia l (. .ses
W ithin the general land-use categories described above are a few subcategories of
part icular interest to SE.AI” .\RER because of their potential effect on antenna
sit ing.

a. Cenu ’terme.s — ‘(‘here are some 47 cemeteries in the study area. Public and
pr ivate burial grounds are registered with the Department of Commence
Cemetery Commissron . and all construction easements through a cemet-
ery are prohihu ted unless successfu l ly appealed to the Commission direc-
tors.

h. Prisons- — In Marquette (‘ounty t here is a State prison comp lex consist-
ing of t hree si tes: the main facil i ty . a farm, and an honor camp, Rights-
of’-way across pr ison lands are granted only when they are of benefi t to
t he facility itself. .-\ ppeals are made to the Michigan t)epartment of
(‘orre t u (ins ’

c. Upper I ’e’nin. suilo kvpu ’rmmm’n:u! I ’ore,sl — This ex pei ’rmenta l forest con-
sists ot’ over 5.0(M) acres located at Dukes ni Marquette (‘ounty . approxi-
mately 20 miles southeast of’ the (‘i t y  of Marquette. l’he t i ac t  ssas gi’. en
National Forest status in l93S and is  maintained by the Forest Sets ice.
With t he exception of 320 acres of the original f’orest . xx hich is handled
under cooperati’. e agreement with the (‘les eland (‘lift’s Iron (‘omp.nny.
timber in the forest is cut and sold tinder National Forest timber sales
procedures in cooperation with the L pper Michigan National Forests .
The experimental forest rs ssell pros injed xx i th main hauling roads , either
through existing State highwa~ s , County to ads , i ii roads constructed hs
t he Forest Service, In addition , a sys tem of low standard logging ioads
makes the an-ca ve t s  accessible (‘or harvesting the timber crop.

ii . Slur eon Riu er ~4 , ih’ is/z n’il — lhns is an 83 _ 980—ac r e t ra c t  located in t he
centra l portnon of Dickinson (‘ourit ’ . -‘s xx ate rshed ‘.s-oik plan has been
po m ntl y prepared by- t he l)ncI~mnson Soil (‘ onset’s ,it non l) i s t inc p,  th e I )im, kin-
son ( o rr nt x Road (‘oinnlisspon . and the F isp Hnanch sit the Sturgeon
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River Water’ Users Association. The plan calls for three rese rs o m i stn ’uc-
tures to he built for the f’ollowing purposes:

• Flood prevention to protect agricultural lands and transporta-
tion facilities.

• irrigation ol’ local potato and oat crops.
• Provisions for general i-cc n -cat ion.

Operat ion and maintenance ot all dam structures s sul l he the rcsponsuhilit~
of the Dickinson Coun t y Road Commission, Recreational functions xx ill
he t he responsibility of the Michiga n Department of ’ ( onsen’x -atn oni. (‘sin-
st ruction and tilling lire now essentially complete.

e. ( ‘vu-u s I! , .~ Ji - ( ’ m ’r i i i i i -/-, Evp er in ien tal  I- or es! — In 19(0 . Cyrus ‘sic( iii -

mick. son of’ t he inventor of the McCormick reaper’. and at torne y (
~~r us

Bentley began buying land in xx ester n Marquctte and eastern I4arag.i
Counties. Eventually they contro lled os er 17 ,00(1 acres (ntuch of w hich
had been previo usly logged), containing 16 lakes., numerous streams , and
a var iety of game animals. McCormick’ s he ir ’s let ’t the propen’ty to the c a re
of the t .S. Forest Serv ice .  To keep the land in a wilde rness condrtnon.
Ottawa National Forest ot’licials. in earl y- 1970 . announced a set of rigid
regulations forthe McCormick tract. Overnight ca m ping xx as hanned:anid
all horses , motorcyc les , cars , snowmobi les . carts and motor hoats xx c u e
prohibited. ‘(‘he value of the McCormick F sperimental Forest tO increas-
ing research interests depends to a large degree on its isolation and
relative lack of use. There us good road access to only one corner of’ the
I 7 .(K)0-acre tract , w here only casual u se  by fishermen and hunters is

perm itted.
f. K.! . ,S~ ii-ver - h r  j u n e  Bose (.~,4 !’B) — l’he si te of SAFI3 xx as acquired b’.

t he Count of Marquette in 1941) (‘or’ t he purpose of ’ const iuict ing I i  r e x x
count y a irport . Iloss es er . const ninct ion of the airport did not begins until
1945. and xx as not completed u n t i l  949 . (hi I .lantiary I9SS. .u ‘N.y Clii lease
sx as s igned fi~ t he United States ( o x  ernment and ‘sl. iuqiieti ’ .’ (‘ommn t ’1 -

‘through th is lease, the I.~ - S - ( overnrfl e nit acquired K - I - ~:iss er ( ‘ot int
A in’port as the site (‘or t he construction sit K. I. Sax~ y e t  \ ur (iii ci” I3,ise
w hnch now covers approxima te I~ 5 .2(M) icies . S ‘x l’ B is dis- ided into eight
land use categories: a in l re ld .c  initonment and ope rations , fami ly housi rig.
munit ions storage and handling. recre at ion. sanitar y ti ll. sc hools and
c learance easements . l’huitx - sex en perce n t , oi p ,~ 8 ic cs sit t he Base
area is devote d to airtield - I he exist ing runxx a~ sy stem corisis t~ of Ii

300-t ’osit xx- ide by 12 ,~ (K)- to ot  long ri insx ,iy . and u ‘S -t , io t xx isle t a \ i ’,x a \

xx i  th SO—foo t hi tim minomi s shou lde rs on ‘.‘.i~ Ii sude. Wrt hr ii il I ‘.‘ i~~t it  muse
categories , t here lire ,I total of 89() buildings . 4 1 miles si t pas ed u si , is f s , and
tss o miles of railroad . .5 - ‘ s i - U pros is les 883.1)26 squ at s ’ fee t u t  id i ) uiruis p r , i
t i x  e arid indu str ial  splice. I .693 famil~ housing u iw ts , and q ’ ’ . i n t ’ .’ i s  tot
I 42 1 single airnieri and sit lice u s total base popt ilalim in i s  ipproxi rn itels
10.0(8). sx ith 4.2(10 military per sonnel , fS() ci’. rlian ‘.‘ uuipi l&i u ‘.‘ (‘ 5 (0(1 ~~. ~~~~~
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dependents . -‘s later section of this volume (Sectio n 2 .2 .24 ) ,  as well as a
separate hook Pai’t 6). deals xx uth the possible integration of S i ’ s  FARER
wi th the sin-going operation of SAFB.

g. P;’o , umuseul  P r e.ser i ’e .-h r eui, s — In 1973 W I’ i’PDR completed an ens iron-
mental lan d—use plan for the s ix  counties under i ts jurisdiction. lnnplenicn-
tation will he largel~’ t he responsibili ty of the local county planning and
ioning commissio n s . One aspect of the plan r ’~ t he identuiication of t sx e lv c
spec ial-use preser ’ve a ueas ( see Figure 6). ‘t hese areas a re intended Isir the
f’olloxx ing muses: wildlife management. open space. xx ilder ’tiess-luke areas
and passi s e recreation are l us - Secondary (uses would he allowed only alter
approv al by the managung entity - ‘l’hese tentative special-use preserves
are t he McCormick tract. (‘i’luig i.ake State Park. Sturgeon (iorge ‘x i  ea.
Kessee niaxx Rav Swamp. Pequaming Swamp. Huron Bay Swamp. North
i.nghtfoot Bay. Shoreline. Point A bbax e Peninsula. Ban’aglu Green Belt,
O~i t - x x a y  Red Pine Stand . Strurgeon Slough . and Iron River Urban Open

Splice .5y stems . No suc h lands have been iden itied for the counties under
the j iur isdict ion of ’ (‘U PPAI) .

h. Huroii .%h ’uniuui.s — ‘l’hese niountains ar’e located along a 22-mile stretch
of ’ I ,ake Superior ’s sout h shore in the north central portion of t he stud y
area and occupy nearly 100,000 acres. I’hev sxx -eep up l’r’om a loss - le s el
plaun that hoi’ders on t he lake and ruse t (i ox er 1.000 feet. (‘he coast line
a long the plain s- aries f ’ronn precip itous d ill’s to sand beac hes wi th  low
broken sandstone formations completing the lake-shore phy siography.
Remnant s of old maui re I ( irests exist  ox er pontuo ns of’ the mou ultlu un
region, although elsewheu’e logging has altered the forest communit ies . ‘s
s ignificant pot Iron of the II muon Mountains us ow ned by the II muron Msiuni-
ta m Club and mused as a vacatio n site by member fam ilies xx ho has e
presers  ed t he natr, i rat char l ucter of the landsc lupe. l’his area us csinsrden ’ed
by the l)N R to have high wilderness pote nitra l - In thc event the land
hecon~ es a’. am Iable. cx c r y  attempt xxilI he made by the State to purchase ut.
t hen designate it a xx rlderness area.

2.2.5 Market Value I)ata (Refer to ikp 4,)
l and val ties sluscussed in this Summary (list the separate M,irkct ‘ s h I n e  I ),u t , u
vo lume are the maxumt im prrces in ts iday ‘ s econsu uns Ihhut a xx illing buye r xx omuld pa~
and a w i ll i rig seller xx omu Id accept it ’ neither xx crc ii risle r ab nor un it press ii e I he
h unalvs is represents a c s l l c c t u s  e sipnnns in In knowledgeable real e’~t. u te hr si kei s ,

government officials ( i.e - . tax equaluiation ot ’t icet’ s) . hind lsu’ . , i l  real csi ut ’ .- app i . i i s  -

ers .

Rural lanisl values ds not var ’ .  s ng n nli c4i n tlx un the ti ’  li ii the t rillti’ . m u  ‘.‘ , i s i u f l s

I’ urst . approx nmhute ly 0.6 million rt t he 2 ‘1 inrllnon ,u~ r’ .’s us suw ned Iss I eden .d ,ind
State ( rsi ’ .-ernn lenlts .ins l us not fo r s,de on the open m m  ket - h imt is is aul.iI ~I’.’ liii publis.
use unsler t he ( ‘ommercual l-orest \ ‘.1 - ( )f the i s’m ,urr i ung 2 mrl l i s r ru . u s r  Cs - 4 ~
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percent consists of sizable properties I .(MX) a cm - es or more) ow-ne d by large corpora-
t ions, For practical purposes . because asking prices are so h.gh and the munumum
parcel s are so large . ~his land is also not available for sale. Second, approximatel y-
80 percent of the available land is in forest , w hich is a consistent market factor: the
dens ity of forest areas limits accessibility to the land and also the type and scope of
i t s  use, and—hence—its value , Funally the land remainsfrozen forahout haIfa year .
which limits not only i t s  accessihi l ity and use . hut its product ivit~ zund proflt: th us its
va lue is corresponding ly limited. For these reasons , agr icultural land us generall y
va lued between $75 and $100 per acre . hut is declining in price xxhcue the land us of
poor quality sir has been over-worked. Although the lowest rural per-acre prices
begin at $45 and rise as high as $350 in a few- more accessible and xaluahle areas , fsur
more t han 70 percent of the study area, the average price per acre in a parcel of4()
acres is between $9) and $100.

The most expe nusix - e land in the tiP can he found in its two largest mri’hanized
areas (Marquett e- lshpcniing-Negaunee and Iron ~s1ountain-Kingsfo i’d). lurid in
areas hor’deringtheGreat Lakes , mojor rivet - s . and highways.  [ hind unthe urbanized
areas is valued from $125 to over Sl .00() an acre , depending on accessibility lund
subdivision potential . and Gm-c ut L,ake frontage is valued from $75 to $200 per foot -

in southern Dickinson hind Iron Counties , land speculation and tuinover us high.
w hich drives prices upwards . Ft mtthermor e . in this ai’ea. much of the land is used (‘sir
recreationa l living, and demand is increasing as the supply dwindles .

2.2.6 Transportation Data (Refer to Map 5.
The study l i t -eu ’s transportat ion sys tem is moire limited than that of the rest of
Michigan hind the national average due to i t s  remote locatio n in relation to uii 9sir
population and market centers . l’his is particularly (rime of passenger facilities : hm rt.
s~n t he other hand, excellent deep—water port facilities ~ure avai lable. primaril~ for
t he movement of raw materials and industrial prodmucts .

Marquette ansi Presque Isle are the only act ive deep draft harbors in the stusl y
area, ‘( he v as t  mapo nity of their hm rs mness is the shipping ansi n’ece ix ing o f  hulk
commoditres —uron sire , coa l, and petroleum products . i-sca na ha sin I .huke Michiga n
(ans I outsisle the sturd y a m e h i )  has nuuidern docki ng/loading facilities and hansiles
smgniti dhi nt am oti nts sif sire ,

l’here are six rail rsilusl companies pm csently operating un the st us t y area. l hese
lines mainly t ihunsport hulk commoditie s to hind from the ports of Pr’esqt me Isle hind
‘sl~irquette. xx hich . m e  mnsis fe the study a ie.i , ansI psi I schunah hi, wh ich is to the s s umm th
[‘he highest s.-ons -ent ratro n sit ’ mauln ohu s l , ic l ix ut y  is in t he iron mining district an’suuun s l
lshpemrng. No Te gu u lhu r passenger seux ice us pros sled by- n- hurl anyw here in the sttm d y
area,

)ne east-west ( U S - 2 i  ,insi sine ri s u rth-s sim ut h ut S. 4 1)  matsir hug hss. uy sen - s- c t he
area. although neither us multi - l i n e [! ~ 2 enteus the VP (mom lsixs er ‘sl uclu ig . in s ra
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the Mackinac Bridge , well to the east , and passes t hrough the lower’ portion of’ the
stud y hurea cont inuing on to Duluth and cx cntubmlly the Pacifuc Coast, U.S - 4 1
originates at Copper Harbor j i ust non’th of the st uds area, passes through Hsnmghtoin,
1.’A nse. Mai’quette . 1’ scanaha. and Merisimince en route to (ireen Bay. Chicago,
and eventua ll~ Miami. Except for a short stretch of 1-76 connecting the Mackinac
Bridge with Saulte Ste. Marie and Canada. there are nsi interstate highw- hmys in the
tiP. (;rh v~ l ansi unsurf ’aced. tw o- lane roads co m pose a large percentage ot’ the
hrg hxx - li\ system. I’hese and the large num ber of lsiggmng trails are of particu lar
interest to SEAF- \ RER in that the y sifi’er t he promise of siting lange pou’tions of the
antenna xx i  (hunt further ellect on the nhutum al sett ing . Fur’ther d iss.’u ss i s u t i  of ’ this
subject is contained in Sectisin 2.2 .2() hind Book 2 1 sit ’ Part 2. Riu,./z t~o/ thuit ()j tpo,-
tan itie.s a,zs/ -t i’ fldWuC ’(’ Data .

“sir trhunsportatmo n in the U P is limited, ‘Fwsi coniimercial airports located in
\t arqtuette lund Iron Mountain lire xx i thin the stu dy area .houndary . I’hn’ee ot her
commercia l airports in Houghton . Fsdhunhihhi. lurid Menominee hire close enough to
sen’v ice parts sit’ the study am’ea, Scheduled commercial flights or iginating from t hese
ait’ports are basica lly feeder ’ links , connect ing with Green Ba~ to the south , and then
x s es t to Duluth hind Minneapolis. sout h to Milwaukee 1(051 Chicago , sir sout h—east to
Grand Rapids and 1)etn ’o it -‘s small csmlnuitcr airline scu s icing Houghtoin and
Marquette offers some connection to lower Michiga n hind Detroit , The stud y area
has tht’ee general airports (publicly- -ow-ned airports w ithout scheduled passenger
serv ice). xx hile tw o  other such airports outside the houndarx ’also provide similar
service. These all have limited chup hicitme s that are not expected to indm’e ise s iguiitic-
antly in the futun’e,

2.2,7 Ut i!i:v System s I)ata (Refer to ~fap 6.)
tnfoi’rimation esincern ing the location mnd characteristics of utilities in the VP is sit ’

phmn’t icu lhm r ’ in te icst  1st SI -\ i - ,-’s RER ton ses era l reaso ns:
a. Suui cc electu - ical psuss er for the sy s te m w i l l  he draw ri f ’ms u rn commerc ial

sources , kns ixx ledge sil’ the Isiclutuo t i luiisl c hi phi c ut y s if exist ing ansi pllur irlest
f ’lmcu l i tne s us r iecesshur y to permit the sy stenil slesigners to lsica te the t i ,uris -
mittens niiost econonl iichrlls -

I’, Unh~ulancesl or o pen -xsui e lines ut the type cmpfs i~ cii for s ingle-phase
pow ci- drsups 11051 older telephone sy s tem s tn.i~ puc kiup induced s oltage
from the Si- -\I -\R FR ant ennhu il’ they I n C  close tsi .uuist run pamallel w i th  it
for considerable dmstance. I’iie s iniie us tm - ire of hinl y long, urigrotu n(fe(l
csinducts urs su ch as fences hO d pipelines . I nf’orunatisin is ucq urr ’ed on the

location and characteris t ics of ’ t hese long clc ctu - rc rl cuunisl ucto r- s , both
wi t hin the s t u d  muc h and f’s uu a shor t distance (sutsude it. iui orster to plu n
for ansI est inl,ite the cost sif elinluri mtin g sir - is o iding potenti hul inteml ’e ier iec
In tec hniques that films- c hu Ine aslv been (lcxdloped. \\ hcu i’ the i ist  u t  thus
cs m rre st is e uctis uni p knsixs ri his mitig lul ion) us iimslged to he too high - tile
antenna wi ll he rsinuled to avoid the cs )ns iu i ’ .ts iu s
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c. Balanced , multi-p hase power lines and balanced telephone circuits are
not subject to interference from SEAFARER. Therefore , w here rights-
of-way for these systems already exist , t hey’ offe r opportunities t’or siting
antenna lines without requiring additional propcrt~ -

Six electric power companies and co-ops serve the study area, not including
smaller municipal light and po wer comphtnies The two largest are W isconsin-
Michiga n Power Company (WM ) and Upper Peninsula I’oxver (‘ompany (IJPP),
Together . they generate approxit iiatelv 484 MW (90 percent ) of the electrical energy
present ly used within the study - area , Marquette Board ot’ Light and Pow-er 1(150 has
a generating capacity’ of 57 ,2 MW . br inging the total to 54 1,2 MW. The remaining
three c(impanies purchase their electrical energy for’ resale from WM or IJPP. It is
estiniateo l that there are approximately 5400 miles of transmission and distribution
lines in the stud y area. not including the countless short lines or drops less than 300
feet in length,

The study hurea telephone system has 37 central otl’ices . approxiniately 800

route-m iles of open-wire line, and 2.2(X) sheath-n’niles of telephone cable, Serv ice  us
prov ided by two nation-wide systems (Bell and GTF,~ lund four lochul comphnnies.

Several of the area ’s major metal pipelines (ranging in s i/c froni 2-inch to
36- inch diameters ) transport petro let um products anol natural gas . w i t h a total of
approximate ly 550 miles of pipeline within the study arch ,

The six commercial railroads sf  the study arc h hav e a total track length of
approx imate l~ 750 miles. Five of these aic freight lines , w ith as an iety ofcomniuni-
cation systems aloing their routes . w hile the sixth is :m sehusonal escursion carrier
w ith no) communication lines~.

Fences are moist nurmerous in agn iculttir’ al r ’egisins w ithin the s t t i o t y  an’ehi. Ihey
are usually three- or f’oimr-str and harhesl wire , in lengths sif a few hundred to a f’exs

t housand feet. The i n s i s t  st mhs ta nt ua l fences l ime luss luc hut e(l x sith i mistitu t ions lund
mining operations , In additisin . mhuny sect ions of ’ highwas .uu e equippesl so ith steel
gua rsl i l l  u Is sir 1.1mb I es up I u 1 .0(X) feet I sing.

Ot her long conductors un the s t u d y  In ch inclmude ut i l i t y  lines lutist tn - luc ks in ictux c
mines . mut l i t y  lines at S ’ s  FR, coaxial cable for IV signal distribtition. hind the steel
cables ot ski lifts . —

2,2.8 .l-Iineral Extraction Data (Refer to h/up 7.)
Ihere is a oli r ’ect ue lhitrs inship hetsseeni mnnen’al s lepos uts ansI geologic couu drtis ut is .
‘(‘he s imstrih uit uon and character of m il unen hi l deposits Iii s’ pox crned by hedrsic k geology
sir. in t he case sif sand and grhrs’e l sleposits . placer gold, etc . .  by sumn f ’icu ,il pesu lsiguc
s.’ sindmt ions , l’he concen irhutisi ri of val uable riiruien Ills in spec uluc ls uc , i tuui ns xx i thu nu the
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eart h s  croust is the result s)f certain types 0)1’ geologic prsicesses . suc h his the
intrusion of igneous rocks , unique sedimentary cs indmtio nis . regional metanuorp h-
ism, etc , Consequently. a definite relationship exists between ‘.~ur ious type s sif
minerals hind the host roc k (or enviro n ment) in which t h ey ~mre l ikely to he found,
For example. in the UP. copper. molybdenomni . lead . ,mnc. go)ld . hind silver deposits
are generall y associhuted w ith greenstone belts, whereas  the iron formations occur
w ithin the Middle Prechumhrihun sedin ’Ienthuuy rocks.

‘l’he location of mines withi n the study area is hmn ohs ious indication of the
locations of’ som e sit ’ the deposits . hurt i s  h Iss )  dependent sin other factors , The
t hickness ot’ glacial deposits has a great influence on the potential for di sc o v e uy tnt
minerals present in the hedrock. hind—after discos cry—on the economics of ex-
traction. Exposed mineral concentrations an-c s)hviOus ly- more easi ly loch mted than
t hose buried beneath appreciable thicknesses of glacial cover  Even where modern
geophy sichil exploration niethods hhus-e indicated thhut rnimwu’aI concentt’hitions may
he present at slepth. the costs of drilling thr’snigh ovem ’hunden to prove out nesers es
chin he prohibitive. Eqtually inilportant mhuy he the cost sit’ stripp ing ofi’ t he glacial
deposits to get hit the sire,

Grotund whi ter  conolitions also have Ii  significant influence sin the fea s ib i l i t y  of
developing and operating hot h o)pen pit hind under’gn’ou nd mines , Where large Ilsiss
of whiter enter the workings . t he cost penalties associated wi th Pu mping may he
suff icient tsi make the siperhut isin uneconomical .

Iron ore mining and heneticihutionl is the major indoustry iii the st udy- lurch! , Six of
t he sex en mhujor iron producing districts of’ Michighmui hhnving historic sir current
pm’odtmction hire located vx ’ ithin the definesl arch Occurrences of other metallic
minera ls—mnclt iding gold. s i lx er. lehud . csipper. zinc, and uraniulm— hhuve beeui
documented: hut no riiine is currentl y- producruig ore from hifl\ sit these deps smt s
Hosx ev er , the larger ones m~us. consti tute res Ot mic es t hhm t ni~i~ he econsimucally
ext ract a b le  in the next sex end dechides .

Cum u m l h ut us e production of in ’on ore from the more t hh ur i 200 historic iron mines in
t he region exceeds 750 .000.000 tons. Si~ mines aue c t m ri ’ent ly producing iisin cue in
t he st tmsl y- arch . hind construction humid development so ork is  sched u led to begin i,nn a
sex enth iron mine in 1976 , Total production from the district ’ s niines in I 9 - 4
humotintesi tsi I I ,500 ,000 long tons of iron sire pellets hunsl d irect-shipping sire. h is  irig
a t otal x hmlue of $2 14. 000 .000 . ‘(‘he current caphicu sif these i;’oni mines is hupprox !-
mhute ly l7 .0(X) .0(X) long (sins of pe llets hind s ire, hind the hunt icipate sl capacit~ of
exist ing and planned lh u c i l i t i es t’sir’ 1985 is uhsiurt 30 ,00(l,t)0() long tons lion pus udu mc-
tion wr I l tmns isitmhtes l ly- con iti nime l’or seser hd  decades and t here is considerable
potential ton’ mnc ieased output from the niiniuig sif’ t he lsixx en -gu isle deposits hind t ire

cxx s irkm ng sit ’ old xxh i s t s’ s lu mm ups his new henelicuhutio ni prsicesses h u l C  des elsipesi - -\

problem related to u ron mining is t he sm uhsm sl ence sit ’ th e gts i mm rid sir ii’,ics ’ r n at e. is
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under lain by hu cti x e aiid inactis e t indem ’giound mines Although the trend t sud ~uy is
huvsh iy t’rsim munidergrsun d mines and ts )55 hi i ’d sleepe r sipe n pits . mhunv inhict ix e under-
ground mines do exist in the stuot y h uuChu .  In hi fc xs hirehis . the chuS irig-in of old
tmndergrs itrnd w’or kungs is affecting dcv elsipesl hm ne as . Psirtionis of Neghtunee hire
aflected by t his problem . w hich has necessitated the clsising of some streets .

Numero u s de posrts sit’ shufls l hind grav el hi S well his sither non-metallic minerals
exis t  t hrsiughsiut the stud y area , hurt the y general ly has e not been of mhtjsir ecs)nomic
signif icance hechiomse of loss demhunol ,

The keys een~isx Pen insulhu . a n’egisin hIts m g  coinsideu - ahle historic coppe r pro-
duct isin, lies Isi the north of the study area, (‘sinsequent ly, coppe r mining is not
treated in t his report.

Add itior hil exploratory sss irk , sl ir c~’te d hit finding current ly unrecognized methil-
lie mineral deposits . unslsiuhtedly- w i H  he condtrctes l un the fu t mure , I’hese pmogi’ hums
wi l l  iriclt ide both conv’ent isinhml geolsigic methsids . su ch as mhupping hind drilling, as
wel l  I t s  geop In s rca l  methods that ins olve the mehisurement sif v ;iniaiions in induced
electr ical fielsi s sir in the elun’th ‘s magnet ic h eld,

2.2.9 Bedrock Geologic I)ata (Refer to Map 8,)
Bedrock gesilogy concerns the distn ’nhutmon . thi ckness sequence. and t~- pes of roc k
that make rip the earth s enlist, hind is of vital importance tsi ~mui ’ ( ‘ I F  comm umnich u—
tiOfl system muih isniuc h as the length sif huntennht required is governed by the electrical
conductus Iv of the bedrock, -\ s  hi geneu hul nile. the silder the roc k t~~pcs . the low er
t heir cons ltmctis i i’~ . 10151 ther’efs ir ’e t he better h’or F I,F csimui immr iic~ut ions

Within t he st mus l y area. mos: of the roe k shire sit ’ Pr’ecamhrihun age (msiie than 600
niiilli ’n years sild), I’hcse huncient rsicks hhuve been slivrded j ilts) the Archean Series ,
the (-Ituronihun Series . hind the Kexx- eena vo hun Ser ies he \ uc he hu n rocks hire the
oldest group. c n nu us ismi  up principhilly sit ’ al tered las- hi hioss s intnuis led by g ihun it e Ihe
next ounger rock series , the Humm ’ o ni hm n , is Ian’gely- hi thick section s f  sedime uuilu rs
nsue ks thhi t s ix er lhup the -\rche an Series I’hese sediment a ry units has e been intruded
by basic s olehinic rocks , ‘slethinisirphic rocks , mhum n ly slht tcs lund q iuh un / ites . occur
elsew here in the Hum n’onmh un section w hich also csir itai ni s sex en il iron-u ich units
known his ‘‘ irsin formations ‘ ‘  The sitinge st Piechunibrian i’sic ks—the Kess eenihiso an
Ser ies . f’sitund xx est of ’ t he stus l y- area—hir e pr i ncipal l y  lav a tioso s ansi songl ium eu hut s ’s -

although minor units of shhile ansI slunu dsts ine ex is t  -

Shal low -dipping Phulesi/ouc seslu ment hn rx u i i~ k s six er lue the I’iec humh uian seqtn —

e nec ansI crop snit in th e ehustern part of ’ th e s t u m sh s ,it Cli II cue (‘aruhr ian and
Urdos s ian s ed m ni e r t thu uy f’on’nihutuons slip gent ly in hi s ( iui t l ue his ler lv s l i t s ’ction to hiu mn
t he ns m r t hx sc st er l y n’ rrn of’ ( lie \ trchm ga n Rh usmu l I hese uosk s  . m e  miu ,ui n lv s ,m nds ts ines .
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dsilonii ites , shhu les , 1unsl Ii mestones, You niger isicks hIts e been at moist entirely ic-
mouse d by g lh uci at i s rr u ‘(‘he distribution of bedi’oc k in the s t u d y  hur e h i  us show4n on the
Bedrock (ieeiisigic Rita Map (MhIp 8).

I he I .ower hind Muddle Precambrian rocks were affected by ma;or episodes of
mits iur itluimi hsiiIdin~~~imi ring the Prechumhm’ihun period that ins ols esl t’olding. t hm ti  st

lh iui ltur ig . 11001 nlethimonphic hulte n ’atioini . Since zut least the mud—Phil eo ,snuc Cih i thuhout
~S)( million ye,u us  hips) , the stusl v arehu has heerl tect s)u lichilly sth ihle. w ith Pleistocene 

.iiOfl h eu~~ t he major factor ml  niodif mc~utrs in of t he lhmns lsc lupe . I-lard. hhmre n ock is
exposed hut the suuiace in mhnn~ u’ eth itiv ely small hur-eas . hut hi ssi ml hifisi glhic rhml fl ihutitle ,
rangn ng trsini a few - fee t  ts i hi less hundred feet thick. ove n l ies the bedrock m hroughsiut
msist sit the s t u d y  area. ‘l’hms covering k sliscussed in the n ext section , Sumi ’rcu hi l
(ucs il usa c Dli Ill,

‘t he s t inst y hirea us preserit l geological I y stable, ss u t h no srgnr t!s h n r it  tecto n uc.
volcanic . or sei sm ic h uctux i t y -

2.2.10 .S’u,ficial Geologic !)ata (Refer to Map 9,)
Sui’f ’rc ihil geology sleals with the co impositmo n. dustrihutr on. hind thickn es s sit ’ ss uml lutis t
rock i ti the uppermost portion oh the ear’th ‘

‘~ crust. all of vs hish hhis c rmp lichut ions Isu
th e ease hind cost (it SF~~F,-\ R }- ,R anteulula emplhiceriler l(. -

I)uiring t he Pleistocene Epoch (which heghmn appr’oxrn ihite I~ 2 ,5 millioui c u t s
agsi). glhuc iers hidvhunced ansI retu ’ehut esl hue rsiss the stmusl y lurch hit lehust t ’oun ii miles - l Ime h
glhucihsl hudvlunce vs his the uesu l t  of cli mlutrc c h:inges . r ulc l ud rug longer win ters  vs i th
uncreasesl suioxx t h i l  I ansi shorter . cooler summcu - s . Because sif these changes . Ii psimn it
sx h is m chuches l hit the st h mr t  of each glhuc ihul lus ls -hunce xx heic the snow w oulsl rio longer
t-nelt c ouiiplete I~ ehu ch suinmer lund. cs unscqu ent l  . the snow depth hcghun to mute u ease
w i t h  ehuch phuss uun g xx inter

With inicu’ehtse sl s lepth . s nOxs ss ) uil phicts ti nsk’ r i t s  suss il so eight: lund , h i S  ilk’
pressu rre increases - it fuses m ul t o hi solisl mhuss of ice - St ull grehuter press ur te  chui uscs the
ice ts i  become p lhnst rc hinsl flow hit ,i slow u , u t e I’he combru h utus nun sih r itoxen leuli 1iusl
high pn ’ess irre thhu ~cx el ops at the hhmse of thick sheet s suf ice tgl 1ueters ( enables theni
to gr ind or hullslsn ,e ass ~u’, t he soil hind i- sic k th hu t (hey Cuts en -

During the peak penrosl s of ’ glac i hu tus irl . the thickness of the glhus ’ rem - s coy s’runig t he
Li P is s’st m mhmtesl to hhux s’ been in e x s es ’-, sit ’ o n e  ma r Ie - l’hese s’ r i su rm llsnui s sheets rut
nao~ Hg nec removed gu s l ut  t hicknesse s si t u- suck that sines’ coven Cd the lii c ,r, lurid
pu otsiund ly - nisidifies l the l . uuldss ’ lmpe.

In the L I ’ , h i l t houngh the ue were sn ’s cu - hu t glacial s i h upes s h inn i n g  P le ist oce ne tmr ii es
t he stcp ui suts lel’t by- t h e  ear lmer ms -c sheets have heemi total l y i’ hl uteu hitcd - \ Ih glhuci hi l
de piismts present inn the s turd y , u iehu  hii ’L’ p nsu s lum c t s s it the l ist gl.is’ m lu tr s ui l .  t he ~h uscouismn

l aIn - 4 S
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Ice A ge. Duminig this glhm cn h u l ash huicc - se  thin nest out t ’rsini t he I liii r ’en tn l imn Hrg hlhm nds .
east of Hudson Bay . hOist hudv -h m nc eo t south as far his Ohmo. Indihinlu, hind central
Illinois. -~ lsuuig w - n t In reu ns is Hg ch ur h mer glacial deps isuts . the Wisconsin ice sheets
remove d moire of the exi st ing bedroc k, hinsi with (heir’ mci ting—a pproxnm iihute ly
l0.(X)() to II .000 yeh irs higsu — --l e Ii behind an irregular heslrock suul hues ’ cos cued h~ a

mant le of Luncsinsolidhited debrus vs hich vhurmes in thucknes s froni a hew feet  in some

places to sex cr151 hundred feet  or others. so tb isoi latest ~uue. is sit’ prsnr ’udung hedmoc k -

Because most of’ t hese m:~terials x s e i e transps irtest ansI depositest h~ g lac ihul cc. they
am -c poor ly sorted - conthumning s i /Cs  rhingmng t mo on c lay particles to hsiulsters

Glhicihul depsusits ~urs’ of’ four principal t y p e s  lurid ,u te of nnter ’est here because of
t heir implichntions ts i  huntennhn eniplhucc mcnt -

a J ill l’ill is deposited d i rec t l y  hs an sI uu n lste inneh ith a p l hu~ icr w ithount
suuh ss ’stt nent rew on ki rig by me lt w h iter fu ~u f f l  the pl ;ucne r , It s’ s ) i i sus t  s of ’ h i

hetem ’ sigcneosns mi xt u um s ’ sif soi l mnhui e u al lurid u -sic k t rhug ulne rit s u humigung in sr/c
fronii hits suf s I l t y  ts )  houlslers Ii few ect inn s i u huuui e t cu - It skies flsit [i(issCsS hifl~

chlurhucter ’ is tmcs of ’ hi so h iter— Ihu r n sedi rrueri r . s u c h .us su/s ’ su i t i ng. s tr huiu t is ’hu-

lio n, sir absence oh’ f i ne phirticles . ‘l’rl l us mne of the most vs rslesprcas h

srin ’fh ice shepsisits in the ( i m e h u t  I hiks’’~ Reguo n, I S u sh it hirchus Sit bounidery till
mhuy present prsih lems in chuh le plowing operlutisins hufls l requite pre-
r ipp i rig, 

‘
h , t/ ur ainu ’ — One oh’ the most pn’omim ient of eo ui tm uls’nl uhul glhucta l teat u n n’es us

t he unique hilly terrain left hitter the ghulc ier s r’ e t nehit - These sys tems sif
hills , clu lleol mo rhumnes . hu re trhucehi hle for mites hus ’ us ) ss  th e Ihuns hscape . I hey

originhiuc hut hi sth ihnli/ ed front of’ an he l i x  s’ glacier. so het e the torso h i d
nisivement s u h ’ cc equ als the nielting rhute. In such a sr i i t lut i si n . lan ge quInn-
lit es nit’ grsiu nsl ‘up i- sick 11111 te r’nhml melt s u n  t sih ’ t he ice ansI ~ure ste ps)s m tes l nil

ridges phirhullel ts i the us -c front thhi hu iC chmll es l ensl nisurhuirles , Friol morluines

tsirm iu long. rel hntis s’l\ s- s ) i i tru ns n ( uu s hulls that huiC tel ls to hmnn s l ro ’ds sih’ h’cct
high - Isolated .ureh us of the I’P vs heue hsni liters unhut eri l m l s l i re es incen it u.n ted
present ev e h is  .u tms iui pruihlemns ,

c l~’ i tt/itt — \ s l iunni lm n is a loss . smoot hly mounded . e lout p, ut e nl ov al hull or
niioumnd u t  s- sinipaet gl u s ’ nhu l ti l l l) uuuin i l i t is 1ire bu ilt rip n umi der the nec. sit

s l ums cot cu rt s i t  ots lcr mo r I nr mu cs In t he u s’ .us ix Iuns’ nng ne c , limb t shhmpesl h’s Its

t isiw I hemr lsnng ,O. s’s  lire iu r ie nit o ’st iii tI ne s l nncctu s iml si t us e  ms io cillcflt. hurlsl
the y  ~u uc ge uler h n l is I)) t s u  100 lect hi~ h ansi less than sine t i l t  mmli ’ h u n g .
l)runilins ~irc su.inuetunies f o u n d  no g m ruui p s si t hm n mi str c s h s r u t huhigned e n s rI hi l ts

sI ( ) i i i u r a s h  — ‘is t his ’ n1unle unim plies . t his t y pe  s t  shepo sut is lus ’ i . u t ly sshi shcs l
r u n t  beyond t he gI.ns- r. n l t i o r i t  by i ne l t sohi tem It is  e h i , i r hu i  h.’ uu s t i c hu lh y  uu , i n ss ’ ) s

g u h nunest . t u r k well nest . .nun st i e l , utus clx l ice n u t  hue p.un t i n  ~~ \ , urm l n t m s ) n s
inn pi nun s r / c ,  tu u~ lr p I,nec t o  pl,uec . i n i ’ g u e h u t bosses en I m d  the p . ui t u i  Ic
si.’cs present tan s ra nge fr - ruin huium ldcn (5 i  s hmnsl ‘s i n s  s sI . uu  SC si’sl m n u i e u t t s

w e t s ’ penc ih u l l s s ls ’ pni s m t c s t  0 5 . 1 1  Iii’ icc !t tint t inicr s , nns ts irish si l t s w e r e  t urd
shiss n t nui t hiei  n i l  I urn t hs’ ii i t oxh is h pl.uin

I’.uu.k’ ~(-l
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All 11’ g l h m c ihn l sl epm usnts am’e geolo g ue lsl ly young hind hhuve been ssnh~ected to) t he
processes of crousion lutist xv ehuther u ng four t ini l y .i is ’l hu i is  ely shsur t period sit’ tume.
Consequcnt I~ , st re~im drainage p11115-r ubs ~uns1 ss um t pnuf iles h un C st mll dese k upm ng.

‘l’hc Stnn’t ’icial Geologic Data ‘ship (Mhip 9) xv his prephuied by compiling existung
maps hu no l d h ut h u ~e rt lu in in g 15) surf ic ilul conditions in the study lurch . includung mhups
showing glacrhil depsu s its and the locatuo n ansI s n/ c suf s c k  ou tcrops , drilling togs suf
so - liter w e l t s  hind ss unl borings . etc. Ihe exi s tu ni g unhips hu t ico l  g rehut i~ in the hur’ea
couvered. ss’ hul c . lu nd lev el  n ut  detail , W here dethti led dhui~u so c rc  his hnnll th le , such as
dept h ttu heotrouck from w It (er-wel l  ls gs . the mnfnirnlhu lion us show n suri the map

Fmnally- , prey n u u rs ly mm n mn huppes l bcotrsu ck s u u ut s rs u p s ansI hud h inst men ts Is ) en n or i huc ts  bet—
w-een surf icu h ul units w e r e  hidstcd by limnted ir nucr ’ pret hi lusuri out s rnhu l l - ss- h u is ’ cs i l o ui hierial
phsutogr’hup hs t in portn rns m it ’ t he sts nd y It i  ca SS 11cr-c s o s  en age 55115 h iS un llth le . ‘l ine map
pnux ides uiseh ’ul .wsl rel ihuhtc nui t ’s i r un n,u iu sun su n the lu u cun i s n n  s ut ’heditu s ’k osntcrsips ansI t he
In:c ,u i extent  sit suirt ie anl si cp iusn ts . It . u l s n u  pus us rs les gene ihul hint ssuuluew h hn t less
rd uhu hlc i nt’sin mhnt ion . sun the t hickness of ’ i he gl.ueihih sis’pnu’.i Is -

2.2,1! Slope and Terrain l)atu iRe/er to ~Iap 10,)
nln kc the plains sl i ts ’ s .ind c’s s i n  Ihe n1i.n ~s u l i t y  n i ) t he s uu mn t n nmi us i n un g ( i i  eat I .ukes

Regron. the I I’ cornpruses str lm niat ic sh i f t  i i i  ropog n - Imphy - I he Lurid ts uinn s 5 is ulully
olescrihe its ge nnh n ig ie h u s t n r i  Fine moist luncnc nt i u u s k s  i t t  N(urth \ In ier k. i .  ~,it I sit the
I ,iiuis’nlt u ,nn SIuun ’td - appehmr hut the sit 1,1Cc tsu xs huRl the vs cst ensi si t  the ,nn e n , hunt t he

ii port ion us humrme ol snns lc u o ul o t sea bests it s hnnd . 1 suget lier , t he ts prilognc~il

- ps’n m l u ugne h u s t m u n  s , ss u i l s , ansi topen g uh mphr s’ or me ntat is umi shi v ide the h P  in(s)
t w o  u u n , t t n u i  p h irt s I ho’ s mgni ihs i n t t  drs i ’ . i su i i  us generally l i l t Ing the easter n i’ nIPe sit
‘xl ii qu eu e ( omum nt y hu nsl tine western  t iot ind,uu n u t  \Ii’ t t u i u u t n n s ’c ( u r u u n t s , I his i’s , i l s u u

a ppu s ux mmh mtc t y  the e a s t e r n  h s in ins t l u m y si t  tire st ui sl y n i i .’.L

l’he st uist~ hu ro.~u huns i t he lhinsl t , u n  them t i n  t ine vs s ’ si i t s ’ qu i ts ’ i s i~ ks .rnsl ei ther
niounthumnos us our rolling ( i i  c i t  I iks - ’. f t u In I,upe nui~~u i l  till I ,uk i ’ “itu ~ ei  s i  h u o unn

I, ‘x nse mn h~, r  -111.1 (‘siunnt , s csi to ) ‘st un i)its’ It s , - irish ~~ unto \ t~ cu ( sui u mntx I his un o’ .n
contrasts s ou t h the c ,ms tcrn ir ,nlt rut the t IP. vs his Ii us t , pi t icu t  h~ lev el to m i l l in g
Isupsig mIu p hy

i i )  this ’ t l rree nl ( uuun t , ui un mlll uss c s nu b the ( P. t un is the I liii s i n u s  ,n rc vomu t um n  thui ’ s t u is tv
,un,’h u I hi’. fi ns ’  is tu n ,, , i iso l  no the ns nrt hc husis ’nn s c s i u u s n u  ni t ‘xl n I s l i i r , ’t ie ( s isnmn ts - I SO i l
ot her mruui nt h imnn l i e n s  tIre (‘iii s’sip nncs . u u no t I ( u n s s k v s h i \  ‘s ni i lens , , n ie s l  i n  the i i

ni t t ime st m isl y n v i  l ine h luu i su n  \ Inuuuuut l i inns h,ux c .n t .n ke kirsi lu iuuprugi 1np hn~ sit luus ’ I t
u s i s k y  , l ice - s u ns  ~‘ n Csh ii is Is vs tb in.unu s huk s ’ s be tween b is o n  It us in the b i m i r o n n
\ I u s i u u n t , u t n n ’ s th,ut the st eepest ten h u n  in the s tnns l s m e n  O s s l U s  l ine 5 , m s t  m . n i m n r u t y  n u t

th e m lmn gc has slopes s i v e r  ~I I  pers e n ni , s o u t h  l .rm ’ ge , u r s ’ ,ns m i s er 4 S  pei s e ;ut

\ I i i ch i  n i t  h I m  . n g , u ( m u m i n t s  h i s  hut  s’ l ns m it slops’ urn the to 4~ — p c r c n ’ ut i  i

-\ nrit hcr i,t r i nn nmn nl u n t  ~ h . n i , n ~~i~,’ u i s t i c  r ut t l n i ’ .  I, r u u u r u t s  is t Ins ’ imuni n uu n rs us ’ ks is ’ u tu rn so h i s ,  In us

- ‘ ~~~~~~~~— ~~~~~ 
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characteristic of glacial moraines. These systems of hills are traceable for miles
across the landscape. their slopes rang ing from 10 to 20 percent .

The l and along the eastern portion of the study hurea boundary is flat, with only
small isolated areas having slopes steepe r than 10 percen t. These lands consist
most ly of glacial till and alluvium deposits , w ith some glacial outwash, Menominee
Coun ty, in the south ehist of the study area, forms a special territory ofits own. It is
made up of drumlins . old sea beds , and sonic rolling terrain associated with end
moraines, This is the only section within the study area where drunilins are found ,

The Slope and Terrai n Dhita Map (Map tO) was prepared by interpreting
quadrant maps published by the US ,  Geological Survey (USGS). Without hi field
survey mad e by the SEAFARER study teh nm to compare USGS map features with
ac tual terrain , it is possible that specifi c geographic locations may not have exactly
t he terrain features shown on the USGS mhips. However. te r ra imi types shown on
Map 8are typical of the area in which they are located: nodet hni l variation will afiect
hmntenna s iting, since special aerihil photos will he made of propoised hnntennhi csur-
ridors before precise routes are chosen.

2.2.12 Soil Data (Refer to Map 11.)
The Soil Data Map. a compilation of data from existing sources that are aissi
unchecked by a field survey, hind its relationship to the Surficial and Bedrock
Geolog ic Maps prephured during t his study, must he kept in mind during its use. The
areal distribution of soil hissociations is shown essentially as mapped by the Soil
Conservat ism Service sif the U.S. Department o)f Agriculture , Although the infor-
mat ion presented us very general. the Soil Data Map provides useful information
about t he lupproxinibute thickness hind type of soil present in hi general area (hut not
necessarily at a precise lochition),

In the UP, t he nehir-surtace soils hhive formed as hi result of’ the in-place
decomposition of glacially-deposited parent materi al . The thickness of the soil
hori,ons is only hi t ’ew inches to a few feet . hind in most areas they grade downward
into glacrhni dep usnts of till , moraine, outwash . or into) lacustrine (lhm ke) deposits Stud
ansi glacial dep usrts hire h ibsent on the mhuny knobs hind ledges so-here hhird . r ing ing
roc k crops out at the sumrt ’hice, Alluvial soil deposits (whiter-transported deposits not
assoc iated so uth glacihul-re ihited processes b are found loc ally within narrouw . roc k
str eam-bed hire his . and hire generally only- hi few feet thick

There usa direc t relationshi p between the type of soul present and the un nder lv-
ing parent mater ial , .Ssun ls ov’er ly rng out so ash deps isnt s ~ure predomin,unt I~ sand or
sandy loam hut the sm n rf ’ ace . grhidi ng dow nv ol irs l t n sand ansi gi avel Ss ir ls whuch has-c

~~~ formed over clay—rich glhm ci hul till hind lh mc ui st ri fl e shepsisuts c n unsist mit  s i l t y b a u m to
I sihmmy clay, hind hire generall y thicker th h un thc soils os e rly rig ou m tw - his h , l’hi ck .
muc ky peat soils ouver h ie orglnnic deposuts

l1lugc ~

-- - - — -‘ - — —- -“

~~~~~

—-- - --

~~~~~~~ 

-

~~~~

-

~~

—

~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



l’hc pm ’edounnrn .urit soi l I pes present in the s t un dy .n I s n  ui e s hnn sh ansI snl t ~ b arns .
arid loa niv shinots .

2,2,1.3 .Sud~u’e Water 1)aiu Re/er to tlap 13.,
Stur’t ’ace ssluter is the whi ter  t l o uos m ug sun i i nnps rnitu stcd olIn t he sumnlhuc e tut tine blind , lund
nnc ludcs m x  ems , st rehmu n n ’ s , la kes , pounnst s , lund ucscus  s i n u s  Ihe ssu ium cc sit su nr i l tee whiter
m ’s precup it hntio uni th lut t Im l Is wu th in  iii h t u e , u  hurn s t enth em e un t e u ’s the sy ste nn dit ’ect ly - his
riitir nof ’t’, ou r uni t ’m lt r , i tcs the gr ut uns t liirsl ur ishmi ect l s, becomes s umnlh nce f louxs so hen it
suhsequcnth~ s’ l nncu ges his st r i n gs lurid seeps . ‘s se ,umi s it ’ n ui lu ps out tine I, ppcr (ir’eat
l akes Rcgnoin least ’ . toi (lie s’ s u rr c lut sm m u nr t hhit ther s’ us less s u n n l . n sv - w a te r . p hu mtnc mi lhu m ’iy
lakes . nfl the s tu t o l y  area than t in r t i n c n to the so s’ s t  in the t I’, i t s  so cli ,rs inn neighboring
Wisco n sin h urst lsixxcr ‘xl innesoit hu, i ls ixscy er, hsuth pc nc mnmniht l  hunisl m n t c mn n i t t c nn t  stnc l unns
exist within the stu is t y  ii s’,n I hese tss &‘ t y pes oh st r’ e ,m nrs ,ntis l t heir n c h h ut ux c si/cs huiC
unducatesh sin the ‘ suu i t , ns,e Vu , n ten I) hu t lu \l ,np I \i .np 12 i  l’bnc stmt ’ t l i L’c vo l n tens  suh ’ t he stunsl y
hurea has c rmn np o urt ln un t m nstunstrua l , unn unu n rcnp ih u l, huns t s bo u r i ne s ti s l i ss ’ s Itn ,u t unelushe supply —

un ng ss l u tc r  I’sur ’ uunu i rn uc u p h m l i t i s ’s . ps uos s’r gcrn e r , u t n s n m u .  u i n i uu iu tg .  Inuns i u c e r c ~tt mn um n ,

l, luke Suupcr nsmr hrurs lc rs phu r ’t out tine s l u s h y  , mis ’ ,n t i n  t Ine ilsirthl I iks’ \ ln ehn n g . inn l ies
j t ust heyounsh the hure l u ’ s sou ui t hc lustcr nn s’d gs’ I mn L m ns l so ,t i s ’ u hs ust ns ’ s i n c  hr uun uu s l  t l r rs uuu g hsr ut t
hinsi represent hih kuti t peus ’ e m nt nil’ t h re  to utl i l  s umni lu s s ’ hit s’ .m ‘s is ist sit these h u e  nh utuurlm l
Likes antI psurms l s . the ir l h t p s u rnt y  of so tnnch , m n c less t l n , um n 2 ()  lis’i c’s in s i,5’ I’he hinge
nuum her’ of ’ mnh ut ui rh u l wh Iter ’ boot ies is the resu lt rut ’ ut l luc i hu t is i nn Inn nnr~nnn ’. places . r i , n t u u i , n I
bhisu ns nnoixs ex is t  xv hen’e the ice gsuumgcot out hs’s iusu c I’. sir sic psus u(cs l glln e ilil steh rms so
that clsns esl o icpressnsu ns so s n  s’ l’or mnned - I ,hukes lutist ps uin s ls arc  Iils su i’ou un mis t m r  s lcpn’cs-
skins (in tsipt igu Iiphichilly lsux s , depsusut— co us cuesh I n n 5’,iS 55 Incu c ( Irs ’ t I n  ,nu un .ng e is ‘~ oum mu g

hind inefficient.

l ime pr ’incnp lul s t u hu n nhu ge in t Ine ‘ s i u n s h y hu r ’ca is cuthen fl oui t in Is i I ike “s nnp s ’n s un nu n
sou t it hehusu t t n u ss , n i ’ol I like \ l ns hu ig , n un  ln n n p rur thuunt  m x c i  t isuw m g  un i ts )  I ike ‘s niper miii .nre
t ine \‘c ll suw I)sug, i luu r ’sun n. S m l s c m .  ,nnno h S t t m n ’ gcom n. Ihe Plt mnn t , ~ t i n u g s ’ s~nn i ,u so ’soun d
Stunn ’ge nn Rus Cr . riot tn he sounnl ’uiscsi s o uth tin e sunne nun II . nn .n g .n (‘ sut un t y  i r n c n i tn s umn cot i nn tine
previous sen tence) . Innol the \I i c in ng lnn nnunnc Rns er - s t isuxy ss uuu th sir sou ithc lnst i i r t s l  th is ’
Rnulei ‘s icris umir ince Ri s en h’nsir st enr nng the sr u uut h  - s e m I n a l  cstgc s it t lne s t u i o t y  , nns ’ ,n I tic
Niensunnunce Rio s n emn npt it ’ s mints ) I ,tks ’ ~Iis ,- hn u g .nun i t \ls’ unmuunl u un s ’ s’ Ihe I ss, ,nui , i I ’ ,n nin t h
1-nurs l Rivers fisux o ge mncr.i l l ~ ssumnt tn e his t , .  nr n n t euiipm~ into I hu ks’ \ I us luig, in lit I ss, nui,nh. n

Inr ush I-o ro l Riv cr . re s pes tu ’ s  sI 5 -

In p1mrts sit the st u is t y  , nu s ’ , m . s’s pee i l u l hx so m e t e  I’ue s . u n n hu ihuf hco t is us ’k iS .ut s ’ u incas
the s un m ’ th nce.  the str hn,n i,ngc rrs’t us hrgiily ots ’s s’tsup eo l lund s l f 1s i s ~nt - I hu s resul ts  ur n
‘ ‘t lhnsl ny ‘ ‘  s tu e , m r r r  hchllv inn’ . ‘ s tr e hu n u rs n isn un g qtnm m. ’ khx ,ul ’t s ’i , m peruo x t sit hn s ’ , m v  5 u lmu un i t l t .
so t b high pe.ik t is is o s . inst t t ns ’ m u s uih s ro i unn g u hipm o h l s - Iii insist nil th s’ un s t . lusnys s’o s’u -

oh . m n n n .mgs ’ us posirk ohex c lrip csh I lne’ .s’ m u i n s  .u rc  c l n , u t , n c t s ’u n,s ’sI hs mnnr r n lcun n u ns  pu rists ,
lakes , ninth s o , mr un ps I lieu e ate  n i t t e n n  m inis - k lu nn ot c’. t enn sm o e o le ps usu t s  n it ps’rmne a hbo’
gI,ueihil o vc rhu u usteu n:  ins t  o ium r mn n g I . m m u n s  ps’u m usts , u nun m e ln sit ’ t ine n min i  un i t  h u m s  s tIre gu n u u u m n o l

m r ns t e~nd n i t runn nn iung nu ll - I ire r s ’ ss ’ i t s , v r ib s r grnn l ’i s - , m nn t  u n m m minh i c r s n i t s u n i j , n so ’ ool it s’r hn s s t rr ,’’.

I’,~ ’~,’ I n n
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allows temporary storage of surface runoff, These factors combine to produce a

stream- flow behavior chhirhucterized by relatively gradual rises in streams , moderate
peak flow- s. and then gradual declines in streani flow. In such areas , the base flow of
streams during rainless periods is susta ined by gro)und water that infiltrates the
glacial overburden and then emerges his spr ings and seeps that feed the streams ,
Thus, these areas with poorly developed drainhuge dsi noit usually exhibit “f lashy ”
stream behavior, hut instehud tend to have a relatively uniform flovy’ ,

Many USGS stream-gauging s hutions hire located in the study area, and their
numerous stream- flow records are avhiilhihle. High flows in U1~ strehims hind rivers
are usually the result of spring snowmelt or a combination sd rain hind snowmelt.
High-intensityrainfall mayalsoucause infrequent summerfio moding. On 29Ju1y 1949 .
for examp le. five inches of precipitation were measurred in huhout two ) hours at
Ishpeming; however . hicross the study area, t he average hinnuhul precipitation is a
modest 30 to 32 inches. ‘the record fisiodsu of the spring omf !960 were the result of
both rain ansI snowmelt. On hi smhuller scale , ice damming us hinother potential flood
hazard. During the spring breakup, ice blocks may become wedged in the strehnm
channel , causing lochil flooding.

The quality of water in the streams is generally good. ‘the Precambrian bedrock
and overly ing g lacial deposits in the central phirt of the study arehu yield very litt l e

soluble mhiterial to the streams . so t hat the total dis so lscst ssilids content omf moist
streams is bo w—prohahly no moire than about 200 ppm es-en tinder louw flow
conditions. During periods onf high flsiw . t he concefltrh itiouns of s~un ’ious ions in
streams tend to decrease due tom d iluitio mn. The Phulesuzouic rocks aro u nd the periphery
of the s t udy area contribute moire dissoulved mhiterial s tom the streams , Linniestones , in
phirticulbur . Chin cause the suirthice whuters to he soinnewhhnt hhnrd hecause they comntri-
bute calcium hind magnesiunn to streams flowing over them.

The predominant uses of nnihun-nnhnshe resem’v- ou irs in the st urdy lurehu hire higricul-
tt ire . municipal whut-~r supplies . hydro electric pow-er generhution . hind recreation.
Some of the larger reservoirs inchurde l.ake Michighimmc 14.2 12 acres) hind Dehid
River Storage Basin (2. 704 hicr ’es) in Marquette County, hind Peav y’ Pound (2 .763
acres) in Iron County. ,‘\h t are used f’or hys lromelectric psuwer generhution, A new
reservoir is Greenwood (about 1 .400 hncre s ) sin the F.schnnahhi River in Mhir quette
County, This reservoir . coump leted in September 1973. was comn str t ucted by the
Cleveihind Cliffs Iron Comphiny to stupplement s uth er impoundments that supply
whiter four iron oure proicessing. ‘[he new- Sturgeon Ruver Whitershed Prqtect . now-
nehir ing crumpletion inn Dicknnssun County. cs m mns ists omf three mhin-nnasle lakes coin-
st ructeol four flood contnuh. irrigation . hirisi recrehitis mn puin’poses.

Surface whiter in the stuus l y birch hhus (so -si principal inshustrn hul uses—power
generatioin hind , in the iron insluus try. mining hind henelncn,mt io in, Except for possible
slight changes to uts temperhiture. uuse of s un nf ’hmc e w’ lutcr for hydroe lectric p0mw-ct
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generat ion hhis es se ri t i h ibb y no ef’t’ect on its qubul rtv. 1 he iron ins lu ns umy uses x bust

himouunts of w hiter in the mining and process ing out’ oh -c , -\t ’ter moist of the su spended
sediment is remouvesl in settling pomnds. the sxhitei ’ is Cs’cntu hi lly put hhmck nnt ou the
streams . Whiter used in heneticihition processes hind i-eturmn ed to ) ‘tn ’ehi rins has in-
crehuse d dissolved solids . tum-hidity. hind sed innents. t hese condmtisuns are reduced by
dilution downstrehum . hoixo s’ve r . hind d u  no)t huppehir to m lusts cn’seby Inf lect biquhutuc life
forms.

it is unn l ike tv thhit significant chhinge’s to i the sum m’l ’ace so :uter ncgnnine cd the stusi y

hir ehu so - il l  succur in the fs mresee~m hIe fu nt u nre . e xcept th h ut cx i s t m ng  oir fu ture
recrehutionhr l/hs)Using slevehsupnicnts near bakes hind s t n ’ehims might d iSuse rhipidly

deteriorating suurf ’acc water qo ubu lity due to) the accelerh ition sit ’ ersnx ism n bin d siltbrtl5ifl

by grhuding omperlitisuns . hind to) inefficient sir t~iu bty - so huste - disposh ub sy stenr is . It is
obv ious that huny const r ’ouct ioin luc t hvit v near streams lund outher whiter booties chin

accelem luts’ ersm siomn hind sil th it ms m n. ansI chiu se pou lbu ntioun : hint the irnipbuc~ut m s rn out ’ t hese
effects o SE AFA R ER is that , in snider to minimr/e i ts  inrphicl on t Ine w hi ter  q u u h u l mt -

construct ion Itct iv tics (especihuli~ h i t Iitltennihu-streanl cro mssun gst must coiiipb~ w i t h
t he procedtu r ’es m’equn ir’ed by’ the Michigan l)ephnrtmcnt sit ’ Nhutt ural Reso uu uces ’ ku/r u

i iniJRi ’,i,’ n / j j i j mu#n , s ( u , r e e ? ’ l i i l n ,C i i r / umn d !,niI~n ’ alms ! ,St r r - aa n s -U- i (see -\ ppemid ix 1) , i3ouo uk
14 ).

2,2. 14 .Sub.cuuface Water I)ata (Refer to ,~lap 1,3 .)

I ,ittl e inten ’hu ction between SI’ ’\ I- A Rt-k ansI the (T~ sui nhsuir - t’huce w h i t e n  u e seus  c is

hu nticip hutesh. I lie l’eox s o - iot ci y sephirhitc ul tm hmnn sn u i t te r  sthu t isu ns I ‘sI plannies lo lsu m o m  incest
tom he w~n te r— cs uobes l , h ub t homuigh ouperhu tis mn nhul const so ouilsl he nr hun ’gu nIrl by lower uf they

xx c u e .  I’unrthermorc . omn n hy moustcs t lunnns iut nits sit ’ xob ut e r woub s i he n’eq uuuneoi co en ut thlut

cnus uhn ng rinetinoud w cue t i l t  rmuihu t s ’ l chosen , Poi(hu ble mind shuffi th in  y xx liter suupp lies so nI l he
requ ireot tinily to ur the o ut ic i l utu o n an sI r n nhmim nteu nhi nn ec c r e w s - \ I’tcr c on nstnnctns u rn is

emi nnplete. nsn effect sin the w ate r  tluhie is s’xpc ctesh .

I’he Suhsm umi ’Iicc Vu ,u t e m I) . n t h m  \l,ip I \ l l mp 13 ) show s iins’ Isu sat ion s s n t ucpn esc nt ,m-

t ioc  w ells wi thu m n the ‘siuu s ly hu i c h u ,  o leptln to  w , m t e u  hut these Isuc hitio mis , ,n i n s l tine qiu~t lu t s  sit ’

whiter present.

(‘he himotm nt sif subs un ul’. iss ’ w h n t e l  t i nh it  s u m  he ex t m’ Iuctc sb is wel ls  son t In in the st uno t

nt c i  0 ii ies g re l it l~ - Vu elts cxl rhict s x , nts ’r hsntl n t ’rs uu nn hcs h r s u s ’k .mquu ik’ns hm nn s t t ’m ’sirni glacia l
shepousi ts th hm ( ex is t  hut the s u in t. ms ’c tlu r nun m g h n i m mt W r is t  sit tine ~iit’ , m N l su o hcr , mts ’ m elsl s

hew ten s ouf ghih lsuns per mmm ii te ) l ine gene i ml by liv ,uu lhit i ie t ’no un n so elI’. pemns’t I iii rig tine
I’hnl enil iuu c sans lstn i nn ’s hi fl o l l n n iestsur w s . u t the ss u trthChlsl ansI rns u r ( l nwcst m i m i  su uun s nit ’ tlie

s t u d s, l u is ’ lu. h u t  t he older Pue dhmnunhl u ,u m n cry ‘ . t , m l t umn s- nni ~ ks n nns tcu t sum ng lIne c em ntn Iuh
poin’tisufl s of this ’ mi ca hum - c get ne n ubl ~ s m u  s lcm nss ’ hurls l urrnp e r r r us ’ .ihi hc t i n ,nt ttis ’y ~ idol o un n t y

cry small mmn n s s n i n ts  sit ’ yoa t er , ( ‘s ui ns s ’ s)mi c m ni l ’ s , m c i i  ‘ .mm nt , n s’s’ gl ut ml i lcpo’s uto nu,u\ hi s’
t he sink hi S amiable ss um nrc e s nut gu iuu unol  sy .u ts ’ m so n~~r utn  ni t- ,ns ot Pms’s’ lum nnhr nun hicoti sit- k

I h~’ moist proum ismn ng in i n s  l’s um gu m u ru n not so . itcn des e hrm p unne rr t .mp pe ,mn I n n  he un e m s  s i t
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stratified glacial outwash along major streams w’here yields of sex eral hundred
gallons per minute are possible t’rom the fairly coarse and uniforni sands and
gravels. Least promising are the areas where dense Precambrian bedrock crops out
at the ground surface or where the glacial deposits are thin hind/or clayey, and yields
of just a few gallons per minute are dif’ficult.

The water table is near the ground su rface (0 to 10. 20. or 30 feet ) in much of the
area, and water will he encountered in most excavations deepe r than 10 feet. In
some areas , however , depth to water is variable , ranging from a few feet in valleys
underlain by glhici al depomsits to over 100 feet in upland hireas underlain by bedrock.
There does not appear tom bIns- c been any long-term rise or fall in ground water levels
within most of the study arehi , although some local areas have probably experienced
a lowering of the water (bible due to the large-schile pump ing operations of mining
act ivities.

The quality of the ground water throughomut the study area is generally good.
The only two minor water-quh ulity problems frequently encountered hnr e hardness
and excessive iron concentrat ions, both of which can usually he alleviated by
standard whiter treatment methods . Some of the deeper (300 to) 400 foot) wells in
bedroc k produce water thhit is somewhat salty (250 to 4(X) ppm c hloride). In
addition , there us some possibility of the bacter ia] contamination ofshh ullow aquifers
by surface poullution sources. particularly with in areas undeulhiin by- the Palesmi ,smic
limestone aquifers hit the ehistern and southeastern edges of the study ~nm-ea.

2.2,15 Climatic Da ta (Refer to Map 14.)
The study area has a temperhite continenthul climate categorized by meteomrolog ists
as t he “cool summer type. ” Summer temperatures lure relatively uniform . hut
w inter temperatures exhibit wide diurnal hind seasonal variation. ‘there hire three
major features which affect the winter climate : polar outbreak highs moving south
otut of Chunadhu. deep cyclonic storms moving north out of Texas. hind proxumity to

the Grehit I ,akes,

Polar outbreak highs are usu ally preceoled h~ mild, warm fron ts which bring
rain or snow-. After these fronts move thrs ugh the area, winds shift fron sou thwest
tom north hind initiate hi rapid drsip in temperature Ii’. the polar high advances
sout hward . This temper attmre drop ns referred to hiS a cold wave bind IS typical smf the
w inters of a comntinental climate. Cold waves end so-hen deep cyclonic storms .
orginhiting in ‘l’exhns move northward bringing with them whirmer temperatures hind
rain or snouw , The dlimhute sit’ this region is alsom modified somewhat by the Gu ’eh it 

- 

I
[li kes. In the fall, the b,uke su olecrc asc the seveni t y  onf the first cold w inds l’rom the
nort h by w-hnrmingthem sl ighty. ‘they alsoi increase the nunonstunre countent of the north
winds , thus increasing the snowfall in the birc h

The sun numer temper hitures ire less count rolled by sto urnns ansI exhibit a ~ cater
regularity I wsu mhijn ir ehenuents control the summnm cr we.uther: hot whms es and co ld-
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front t hundensts urms , Hot was  es hire hi  resp om mnse to ) long-continued lids eet iourn of
t m ’supical air mnn~msse s by south w inds , t - h i s i x x , m n s t  hsdvanc iuug csul d—I ’ronnt thunnderstsurnn s
end the hout xv lives . shif ’t ing the winds froum the sou unth to ) the nomrthwest 1und hrmumging
cooler te runpe n litures.

Ihe principal clinuhitic bind c limhite— ins ho ncesh h’h u c to m m s out ’ su gmnu tn dh inn s ’e tsu SI -\ -

rAR ER hire snouw fabl arid depth of tu oust.  Sns sxl. i l t  u’ecsmrds hhns e been nulhi innta irnes l t’oir
mhino- years in the [Ii), hind thus phn m ’hmmn ie t cr is pb imttcst urn the s let hi nte o l  slhnthm nihup I Mln~)

14 ).

Depth sd freezing out’ the so u l ,  sin the other hhund. is qurte s hn rm ab be . dcpcu’mdnnig nsnt

only on tennperhnture . humt alssu on tIne insu m bhutin g pm open’tuc ’ . ouf grsm unnnd cos er. hi’. so elI

his msiis tuure countenit hinsh thermal cond unctis n ly of the dnhl’erc n nt st u b t y p e s , I he

mhux imumm dept h ofh’rost in the stund y birch as- cr ’huges 5 m 5.~ t . hunt churn rhnmng e ~~i .us sheep as

8 feet in hhir e groiumnsl .

.Annuhil niehun to iss- tcmp cm’hi t u mrcs for the I )ese mn nher t inroi ungh Mhu is h perusisl n- lingo’
fu’omnn 2( 1 ton I 3 I - . hunol h i mi num h il u l ue hm n hmgh s I’suu the pernoust lii e betw een S —‘ lurid 2 2 5  -

The recorsl loss te nnper hmt un u ’e for t hs’ Inic ,u ns -46 . recsu m’ sled nn i- s ’ t i uu iam y t~
)
~ I , in

Hsitmghton ni Cout i unt y - -‘xx erhige high tennipemlutum cs t’oir Jun k .unsl A urg umst lint ’ 7~ tm lund

74’ . respcctrs ely~ ansI the bo iw s for these nno mrnti ns a ne ~ 7 (u .umnd ~7.5 . i cs pect iv ely
The highest temp e ratumm ’c wI ns 102 . reco uu ’shett inn Marq u ette in A u g u st l94~ -

In \-lhmr ’quuettc the huv-eragc for the t’in- st t ’recimng ternupen h u t u u n s ’ of aintunnin is
October 20, I’he mean :nflnunh il t icc ,s’-tree pemnoud s lim es m is - c r the stum s l y  l mus ’,m t iorfl
more thhin 120 s la ys huloung the I like Sum m’perno ur shsirs’lm ne , to less th hun 60 sIInvs in the
x o c st cc m ntn h i l plurt .

Pt ’eci pi t hutio un in the hurc h n range s t ’u’ ouu ni less th humn 30 inches to mnnore than 32 mun 5 ’hcs
annum hilb y , ansi is evenly’ sti s trib uiteol mln m ou mg hou un ( the ~ C h i U  (see l”iguu mc “ ), Wit h t h is
even stmstrmh nm t r o in n of pm’ccrpm th it ionn , t hem-c us no de lumn ite 00 et on’ o t r y sc , us oun I low ever.
the su umnir u ncr r’ huunthr l l  is of’t enn u r i ts ’ rn se h u s h 01 si nsu mt ot tu n h utuo u i i .

Smno iwI~i lb u nn h my s u sc ur inn the s t u ish u Inie li f m sun n i  Septcuniher unri t i l  \L us l ine tnie~utn

his ’c unn n n ulh ut e oh sn ow sheptin hit \ l , um q um e tte to u r ehidli out ’ these t nn s ur nths us Irsu un u ml to 2~
inches . wi th  Ii nnsunt hly mnhi~,nn n nu nn n sit ’ ~2 (~ nn nctnes - ‘so crInge l u n nnn u u l u l  s m usns o I’~ill tour tIne
st uot y hure hn u-hinges frsumll 121) inches rn ths’ rnorthe histcrn t ill t to ) (ii) nmnci ics iii tine
sou u rth ern tnp. In \ t . u m q une t te  the g uc h uts ’st snsi so t~n l I on ,‘ess irs h is I $9 . I rm nc hcs s lum r mm n~ the
winter  of 1 890-b 8’) ? - Ihe Ic hu st so minter snm ux o I~n lh ruin I s’sOi o l ns ~3 4 unnetne s t i m the
1941)- b 94 I sehussi n u -

2.2.16 Cu ltural and Re’erm’atianal I) aia Ri ’/u ’r to thw 15.)
2.2. If) , / %n / mau’ nnl m i ,i,’ n m n i l  l)m utm u
I he sequ ms ’ uu s c nil m m ’s cumhtnmu ’ hn l o lcs e bs i pnnn t ’ nnt w nthut n the (ii e.n t I uks’’. Rcg mr um u us

gs’ fl cm h ull~ kn ow- n so- lien- i’ .u rs ’hhieobog mo’hi b urns estig l itmo nn ti ns n , u kc m n pl u s  e I In uso es em
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many gaps remnihun in the knomwkdgc oil t ppeu Peninsula preh ists um~ - Vu ’hhut hsi !t s i5O 5 is
hi 5 cry - hibhreVi huted sumn nmarv out ’ so ’s c ra b of ’ t he knomw n .nrc hhu eou lu)guc hml periods hnnn s l
their impourthunt des- elopments.

Ii. Pah ’u—lnd ian t lnroun ,’I, i_ o le  A r elra i u - Perio ds — ‘lhe Ii i- st so e l b— def ’mncd
regismnhu l culturhul co mnnpb ex is that of the Paleou— l ndihmns so ho n hir e thought ton
hax c subs isted sun l hun ’ge nnnhunnnnnlhu b s . t5~ Ith ouur gh the elnn ’l icr o ut ’ t hese nns iml ndmc
groium ps hippehur to) have been rcstrnctc ot t n the somuthern I s u o s s F  Peninsu la
between II .4)00 hind 9,0(X ) BC. rcs eam ’ch sumggests that later g I  sunups s lh ut mnr g
from 9.04)0 to 7 .000 l3( ’ rnl,ny h.uu c oc c urpuesi  the so c s tem mu t P Ihc milder
cl imhnte in ‘x I c t i o nn imu s’s’ (‘oiunl nt s nuna y has e e m nco uu nr Iugs ’o h In su !h - usth inti:nb poupum lh n—
t ion sttmr nng the I ,m t c A rch hu nc Pernsust . his evidenced t iy , n r t r h~ucts nc c o ns - em ’ co h
huloung the Mcnsmnnnnee Rmx ci: m o w  cx en . minI m s anchacou boigi ch ul s i tes  puesh h i m-
ing 3. 501) R( ’ may- e x mst ml unniex ps ’ct est lnus’ hn tisunls bcc luuusc :unncmen t errs m r sin n~
minenta l csundnti n ins xx cne s ems s ln lIemcmnt t I  nu nl u (house nut t o u s t . u s

h. Luun’/u R’o m m n / / u i p m n / / ’ m i u n n n /  - Rs’s’ s’ n ni stu ish nes inn s lnc: utc th hu t betwee n 3 .SlXll unsi
2.0(N) B(’ sehusonnbul unit e n s  umsr m nn l e m um l i l  sm ui i s l i t i s i tus  smmul n lhm r  ts i t m use oil the
present co nntruhnutcd tsi the tIcs cb s pnucuut out Ii p. mt tem m n out ’ s omi n tem pm u pun lh ut ioumn
csumi cent r h n t io um u lurid sun mnnnncr st ispe rs ,ul -

c, ,% lj s ldle W~u ui / / ~u, m~/ l’ m ’i iu is l  l ) hut n rig i ouuig hb~ between ~(Nl U( mind 4 ( Kl -\ I) .
t he Mudotle Vu n mnid l hmn d I”emnn uot  nn ilniks the lippe hmr1inics ’ nut ths’ i’ur ’st ps u t ts ’rx inn
the western I. I’ t hInt d unn he sls ’ ti m u  ts ’ l lnsss ic natcst sou th  u n e~’su g n n mico l cii I-
tur re. Chhui’hm ctem ’mte sl by cem i hu m m u ps ut tcr y st~ bes , tine \l md ot le Vu rusush l h m nush
gn’snups in the n orth . nu s ’ t hno um g ht t m u tn l us s’ Lsuu uce m n t ihm te s l  iii Lu Cs’ tis h nuuug
s- r l I~nges hu bo u ng Ihuke shoures s h u n n i n g  tine sr m r u nmeu nunnunuths , Ihe rc mn n 1u rm us sul ’
winter chumps nlbi~ Iml s o u he pn ’es emn t vs m tiu m nu the st imm ,h~ ,n rs ’ ,m s i t e s  snihn lber inn
s u e. poussih b~ sc hmt uer ’est throuum g hsu mi ( ihe n u nie rinir ins . m nes u n l t  n ut pr u p lml hut i ou n u
dis peu’shub necesshnm ’y - f ’our slum - s is i i i ’ hiy (nun nutn i ug.

oh. lain ’ ti nnuu n /hn , ms /  / ‘ n I I n ’ (I ‘ I he I huts ’ Wm nruotb lu t n st Perusud I, ustcs h Im i unu n hihs uu it 4~ 4 t

Al) u unut ib  the luu s l i hum n e n i l t u n n ~- s OO s’Is ’ 0 1 i. us t uc hi l h \ hm l tcuc s t  h~ l i u l n u ( i s’ ,IIl csu m nthus ’t

d u r ing  the I “th lurid l$ttn (‘ cunt u nu  i s ’s -\ un niti th em n n t  sit es sit ’ t hn’ . ps’ ru m uot  hh us e
been l’ouu rns l inn the s o esten un t - I’ urn the 1 , nk s ’ Su n pen mu i r s t ns u nc ,nm nsh l uh s umi g tins ’
\ls’ n u m u u uuun u e e Rm s cr

- \ I thsuun g h , n n s h n h n s ’nu l s ug us ,n l  s mtcs i nns  lie Inm nu ni ot  Iinu\ w ins- u i ’ inn t he st um o t y  , u uu, ’.n sl unc Ru
phn t t em’ns oil se~u oitlIil o t nsp e m ’ s1nl , n u io l lii nun tsu 4 504) H(’ t i n  :n c hmnih ite t hn , nt  stm ll ’cu ’cs l
gu e l mt ly i’rs mn n that sil the p rc scmn t - this ’ Im u l l su os  mu g ss’t’tin tn tu l us c tin s’ gu e lut cst p0 t cml t t l m h ho ur
m e w  hnrc hble ruls igmc s tu ’ .~ n i ’  e u  -

• -‘s Ib shs u mcbnn c s hiking I luke ~ un)is ’ n n s i l

• -\ l l n m u lhulu ot Ihike’ .. s’s h u c s n n l l x  in tIne I n k s ’ , m i s ’hu s nut l u sun (‘ oumu nt~
• \ ln u ui ~ lilt str ehums mind in s  cr5 . s’s pcc mInI ) s the ‘xl s- n mo ’ n uun n n ce 55 ‘.t ~‘ ni

22,/ f) 2 / / u u i n i n m n a /  h i m

‘s in um no le m’ st~un nslmmug sul t hus ’ I - I’ 5 m i n ni e us - sc u l t  t i i s tn u r i s ’hi l s’ h u . m l h n s t e n  is g ,itr icoh t i u n r u rugh
s t ium .ly s t  n ts  n l mt u nr l u l  m ’esn iimm ’ ccs I i n n s , cnuppcu . n u m u m n . unno l huf l  , uhuur no t .mun ~ e su t ’ tmu u n huet in luse
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made the area what it is today. In the early 17th Century. the UP became the first
area of Michigan to he visited by Europeans, and for over one hundred years its
shores and interior trhu ils were traversed by French mussionaries lund fur traders. In
1761 the British succeeded the French. their Hudson Bay Company greatl y expand-
ing the regional fur trade. Later . 18t h Century American fron tiersmen continued the
trade and, in the process of exp loration. discovered large deposits of copper and
iron. By the mid-lKOO ’s t he lure of this material wealth brought to the UP the first
great mineral rush in North America. Waves of immigrants from ns rthern hind
western Europe came initi al ly to work the mines , and soon thereafter to harvest the
forest , Their diverse national heritages enriched the regions ’ s cu ltural base, adding
to the subs tan t ial con t ribu tion s of the lndihins . fur traders , and exp lorers: hunsl
Michigan ’s economy began to) prosper as the timber hind ore reached the industrial
marketp lace.

By the end of World War I . the UP hhid lost its economic vitality. Expboitatioin
of the natural resource hhise . coup led with industrial competition from areas more

access ible to regionhil popuihution centers , had reduced the mines , and pulpwood
cutt ing had replaced the bogging of virgin pine forests ,

The historical implichutions of the past have not vhunished. but stilt exist in the
bumildings . structures , s ites , hind industrial rennhuins of p~us n significant events.

2,2. 16.3 R( ’( ’r ( ’ath) , ra l Data
Upper Peninsuibhi planning documents ruoint out thhit prs)jected further development
of recrehitionhil lands within the UP will inci-ehuse (he floss-- oil to uui ris ts into) the regions
while but the sh ume time providing huddesl leisure huctivit ie s for the resident poupulhution.
Highwhiy improvement prsmgrhims will allow persons t’rom dist hm nt hireas ton rehuch the
region in less time, thus making it huccess ib le togrehuter ntmmhers oifpeoip le. The UP’s
remote lochiti o n . homw - c v em ’. will help rethuin its wilderness charhicter.

The large holdings sif Sta te  hind Federal public lands hire O~Cfl ton hunting.
fishing, hiki ng, camping, canoeing hind other recreatio mna l unses . Fi g u r e  8 is hi s now-
moihile trail map prephured liv the [)NR to b u d so interactiv utnes hind is indic hutis cot ’ the
state of recr elu nr o na l development of State Foinests ,

The UP is uni que in that resident populations are floit expected tom increase
significantly in comparison with thhit of the rest of the Sthitc . hurt there are projected
increases in recrehitional use. These incre huses will he dome primarnlv to u se  by l ower - -~

Peninsoulbu residents and out-of-state visitors. Both the pt uhl ic and private sector s
have p lhun s t’our hu ddjtlonbul chumpsiies in the region .

At the present the I)NR is st udying poussible new st ute parks wi th in  the s t u d y
area. There hire four ~ure ~us thhit hu iC cons idered su itable: the Slate River Ful ls  ~m n elm,
land around Romlhind I.ake. Mt. (‘umrwo oud (the highest point in Michi gan) . hi nd in h u me ~m
nomrt he~ust sit’ Mt. (‘uu rwn uo u d,
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A distinctive feature of Michigan’s Natural Rivers .-\ct is the prous isioin fo)r
protect ing rivers and their tributaries by zsuning restrictions imposed liv local
governments on the use of lands adjacent to stream s. Within the study area the
Sturgeon and Fence Rivers are under study: and the Paint, Huron . and Escana ha
Rivers are proposed fo)r study.

There are no rivers in the study area thhi t are being studied f’or pouss ible National
W ild hind Scenic River status.

2.2. 17 Vegetation Data (Refer to Map 16.)
Vegetat ion is influenced by both natural hind hunihin lactors. Climate and sou l
patterns resu lting from past glacial activity are the most sngt ’u i imshm nt nhitural factors in
vegetat ion determination. Since the settlement of the study area , t he vegetation has
undergone major changes resulting from logging and clearing foragricuitu re. lurid to
a lesser degree. c hanges chuused by mining operbutions .

The dlhissifucation used in Mhip l6groups vegetation huccomr di mng todom inlunce of
crown cover. The primary classification represents 50 to 95 percent ground splice
covered by the dominhint vegetative unit , w ith secondary cl :nssific :utio mn represent-
ing 5 1o 49 percent of ground space covered. Vegetative om its comprise the follow-
ing: (C) conifers , (H) hardwoods . (S) shrubs . (G) grhusses and (‘orbs , and 4W )
wet lands, Other classes of ground cover recognized are (A) agricu ltunre . ( U) urban -
industrial , hind (R) rock.

The study arehi was once the site of many large st h nm uds of White Pine in the
1840’ s and 1 850’ s . coum’unmerc ial logging hind luimbering began. htnsl by 1905 the ar ea
had been so heavily cut bind hourned thhit - ew  saw-log timber sthu nds smf pine hind
hardwoods rembuined. The bsmmber lund S 11w-timber industry’ wIns c lo isely related to
the mining indinstry of the region. The mines used timber for prsups . hinsi wood four
charcoal production played an important phirt in the nlanufhicturing oil pig i ro mm n Well
over 800,0(X) bucres of land were cleared from 1860 to 1925 toi proix ide the timber
necessary to keep the iron furnhices burning.

Pine is sti l l  being bogged . huht will never reghnin its previou s m dix iduhul tree si/c
hind abundance, -l he ~urea is now covered primarily by sthinds of hard vs-ouod . hut
t hese seconnd.growth hhiro lwooushs hire not his sa lt uahle tom the lumber industry- hiS were
t he oirigmnhul forests . Many arehus are now dominated by an Aspen-Birch hussoci hutioun
with a Bhubshim Fir-White Spruce unslerstory. As bong his fire is excluided frsmm their
hureas . the White Pine st hm nsh s may event unhil ly he repthiccd by hhurdwouods

W ith the virtual excltu s ion of es tc r is ive wild fire in the stusl y 
~u ne ~u . the more

shhude-to i lerant trees like Sugar Mhup le will eventually smucceed less toiberh unt species
luke Aspen hinst Birch, M u s t  of the A s pe mu-B m m’ ch areas - ho’uws’s er, so ill he miccccoh cd
by Spruce-Fir assn uc mhiti o ns before the Clinlihus - Sugar Maple woodlands ,
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V cg et l nt i omnn us sig nnil ichinl t l\ n ’e llutcsl to c l in iu hmt c . I lie n m uten ’iom me g uoimns nu t’ the study

burea h u n c  subjected to co bsler s oe. nt t i e r  so huch s t nomte nns the g Io uxs mug se hns sunl . I ouc~nl

whiter lnshni lluhnl ty has the moist c t t e e u  oun species cs i rn ps usntsu n .  Vs u l t s n vs 1m b! A lder

pn cf ’er t he nnsuist hirehus ruchnr s l u eh un f l ’  hind m s  ens :  Reol Pine pue t ’crs sa ndy plhum ns 1101sf

di grhuv cIty riolges: humis l Sunghur ‘xlIupIc pret ’ems iins u nst , ru ch so m ub s inn x a l leys  bind

on plhumnds . ansi ms mns t , roc ky slopes.

The effect of gllnc ihul net I’. i t y  nun ) the 5 egct h itu sufl out ’ t he ucgu o u m n us es ms lent - su5O -

lands , chin ’s- ed by glhnc ihil uctusu n, lire occo ipiest h~ ssol nuu ) ps. hogs . m huus h es , hind tens .

w ith nnis.esf hlum’dsoood and hhum’d so ouo ud-c omu if ’er t~ pes n u c c m u pying the nup lh mrnd s .

Wi hdIif~ is highly dependent on the f ’nu i es i s , ‘I he deer. tour eshumu p le. see k tsumest

edges. ths’ humoit un( h nm’ usl ty  pe n ut wh i ch ~ur e umln po umta mi t de ic m unnnnnng t ’:icto uf ’ s inn ghunic

pu ’ouduct iomu . Opennings n m the forest pros-isle (‘nod s o n / n ic es  to ur sleer , so bile . ustt . nce f l t
f orests act hus prs itec (is C c o ns cr. In so- inter sleer tens ) t s u  herd nu n mu e1n” m y , u m ds  I so huc hu

prov ide shelter hind ue , ust ul -Ins In ibhnh le hmsuso se. ftc n/ l psmu t . u / i se  n it Vi bite ( s’& h 1ni
555-h umps ~us deer ~m inJ s us olune to ) the ihulit out ’ t he ( est hur lou pm ’s)S mdc these lxx a

mpon ’thnnl t n eeds. While \‘s h iu t c (‘es l hn i sleem s , m m ’ds hun _ C runt pm csc rnt tb n iouu ighm nu o u t  the t I’ .
Cedhur is the nuelcu n s sit such ,u n ot ”  so here it is nu unrn eno i uus -

Mhunhigi ng the N ourthe m un ‘s’s hi is’ ( e ol , m i heeluu SC oil its 5 -  m l inc ms so m n im em ~ ris er is

jo int effort oil sl ist rict to rc s tens  hum id hio lougists . So mi nue s i t the pio u hlcuun s h n s s m m c n , n t e o h  s o uth
t his mlunhuge minen it include nix ci ’hnoiss sing by hsutb n ttnc W ( u utct a r les l I)cer ansi t ine
Smnn sx s l un u c Hane . sc u ns i ( ms i t y  to) tlu uctu hi t nul g \ o , mter  tables , , un m s l h u n  s’\ tm e n ne l ’s bo uxo

germin hitioun rate , ‘s’s hi Ic (‘edhir is In slow —guo xo u mug t i es ’ ll, ns mu g  .n u n i t  , n tus un t  , m g s ’ hs’t so ecu
1 24) 1 m b !  1 (~

) ehirs . See d prod uictus un i mno rm uil u lly hegnmns so heu n tine tu s’es , mn s’ 2(4 lii ~0

e~um s old. tMut mhi\nnnunm proudnuctno in is  best hut ten ~~ s- hums

Recl uluse s it u s hlnil n iso n m u ut s y ’ ~t c1ul . Imm n~ c bu~unge iii s x . n t c i  t , n t ite s / i) u s ’ s i m lt u r n

mour t hu l i t s So nc h cbn huniges lure o nt te n tIne resu lt nut uu n i pu nnps ’ u n u nsl e n u n n s i u / n i . t u u ) u l  ,umiol

trenc hing. lu inproupcr t re nchuni g has been b u m s !  t n n  m ’lum s s ’ t Ins ’ s o , n t e u  I nhlc in tine
iu pslnupe sio le , kr llnm ng t u e e s  ms I i i  lihuck Ins s ) t le-t n lu U mnhe ,

~ f~ so end umigen’eo ! anno l t hu ie l mt cn i e o l  plluu nt s h iesuc s ,it s’ t n~un no h nun the st i is l s .un s’.n

I nnsbumnge rcsb specie s lure s lc h inneol liv mIne ~u un n n ths suuun , n u n l t u st ului t io um i his ‘ ‘ t hus us e spccues nil

p l. nn i t s urn st hnnlger mi t e s t i m u c tun m un t h nr o nu g h nuu nt hill n i l  Ii si~ n / I b i o  m i /I ps u n’tun nn i t  mm cm u ,iiigu.’” .

h u s h t bnt ehul cncd species u s  ‘ ‘ those S~~eCiC5 nit p l u s  t h u  ni C I i ke h~ in hccsuu nic

ennslhu nlgcr col so i th u nu t Ine I’surcsce luhlc I’m n lu i i  e t hm nunu g l n o uu ut iii nil ,n s i~~i u t i ~ ii” t i n u l t u nm un n ut

their r~nnnge s

1 he S t u umth ss un m nh uml  lus ts  sine e nnot uu i genem l  h u s h  too 5 n tIn o’ .i t em ncot sps ’~ cs is i i ~ 5 u n  / u m ug

inn the s t m iot ~ nr e , m . I bne °‘ t . n t c sul \ l no i i ug . m m n has co unuipileo l spec ies l ists n i t un s sus o mu n l m m t

include Ifs s ’ l i ttbn n?C& ’ u t ’ m l ,iflnl m n~ t hrc lmt s ’ m no ’nl Spo ’ s u s ’ s - n t  xo lu u ~ h ~s n u m is t t~ t c s rs ’ s

n o d , m i C s m u i  nfl t he s t m mots  , nuo ’ .u s r iu un i ncs I .mhle \ I is ,n s r u u n i p u l . n t m r u u n  nut n i u t n i I i u h i t m n u n u  I
I n n u nnu hnuth the S u n nt h us s u m nn , n u i  Im nuol \ l m c hmg .m n n lusts .
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2.2.18 Wildlife Data (Refer to Map 17.)
2.2.18.1 General
An imals differ in their ranges of toterh mnce to a number of parameters . pam t ncu mIar t~ to

t he degree they can continue to live in close prox innity wi th man. Soume species are
restricted to specuf’ic habitats : hind when these lure removed or altered ton huny-
subshantnhnl degree. t he animluls dishuppear with them. When one ty pe oh’ hhihitat us
des troyed , though , a new omne 5 created. ‘[his nnay’ bring an entirely dmfl’erent spec ie
or comp lex of species into the arch . lund thouse t hhit are prehudapted to the new’ habitat
may occupy it lund uisiurish.

Nearly alt of the UP vs-as ounce covered by a climhi\ toirest of hardwood
interspersed with several innportant preclimhux couniferfo irests. l’hese pristine csmndi-
t ions so-crc drhumaticaily hultered w i th  the lids ent oil the tougginng er~i. Wi ldti res x o emc
probably never uncommon nfl the UP; hunt hechunise of the nuo rs hu nc - bike distribution of
vegethition csuver hind somil types . they were hul s ou flex er s em y exten s is c. I lunge-scale
c learcutting destroyed this nhitural phmtter n of lirebreaks and hillsmss-ed numerouus
large fires to) sweep Incm oss the Pcninsubhi between IY2Oand 1927 . ssu t hat the ehhinges
wrought by the axe were intensified by the fihime. Some anin’uhu l species of the sleep.
unbroken woods like the pune marten . t isher . lund co u nn g am disappehired commp lcte ly .
w hereas species like the coyote tlsmumrmshed w ith the extensioun oil nn~u n intom the forest.
Others like the wolf hind lynx we re  bible tou retrehi t before the timber cutter ts i the
mo st inaccessib le habitats poussi hle. w here hi tew remnant populhutibmns exist touday
Some species suffered serisuus slepletion hecatuse they ss un e v h m hu ied four fur hunis i me,um
or were rev iled for their depredatmons . The elk us an extirpated species wel l  Iudhupted
to a variety of hahithits . hunt is tsuo ehu sil v htmnted bind IS noit coumphntih le wi th humnuan
act ivity. The same us hub ssu trt ie oil the uunomo se.

Afl o pposite si tuhitiOufl was crebutes l for mans species .ussn ucihited w i th the e lur l icu
success ional oth uges of vegethitnoin developnnent. ‘I’he creation of large. umnhrnuken
oupen ings favoured the Whitet huiled I)cer . Ruit’fed ( i i oinnsc , hind Shhurp- l Iurled (iroulse .

A nunnh u ls thh ut mhmy hhnve oiruginh ulhy’ been entirel y absent fmonn t he regions . like tine
supposum hufld lr ix squirrel , moved t o u fil l u newl y est hubbush ed niches . lnth elhite 1930’ s ,
a major et’t’omrt whus mhide tsu ret ’ourest barge hiFdhis out ’ t he (iI’ . This . tsige t her with bet ten
lure csuntrom l . has led tsu Ii rex- ersnon tou a munoure cli mlix t spe s’eget hutisun Iunsl a Inuss oil
hahnthut for animhuls of the s’h ur ly hunnol nnndol le sui c cessno m nal states . [buns , inn respomnss’ to

fluct uhutmng envin ’iunnnent . t hem-c i5 hun ev en -c iuntinuuing fl n us tu ih m ti s un in hiniinlhil t y pes .

In ss un luc respects theme have been chhun gcs hiflol t l unct umh ntnsi n s in hiq umatic hahit .uts
t hhut lure Ins encomphussung h i s  th nusr ’ ouccummrun g sin the bind. I he inilhunsl spsur l t ishcn x of
the L I )  h.us chlingeol n eh . u n n s o’b mu le:  Iishinng qu m hul its rernn~uins good, lund tishung
press u nm es li re prohhuhly below th h ut whrch  the m m e~m c n m um hd snmpppoirt - I low es er . for
I ike Supe rnnum ,und I , m ks ’ ~l uo ’ hng1urn. m u  Opp r usut o ’ s n th i tm o n  c s ust ed u nntn h a few s e .nns
,nL’nm . for the Inshung q unhn l n tv n i t  these large Likes s lec lm niesi sIr h u s ! nc h u l l  x between 194 0 ,unud
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1965. In 1 966. the Great Lakes Fishery Commission and the Michiga n DNR began a
major effort at rehabilitation with the introduction ouf salnionid species into) the
Lakes .

Thirty years ago). I.akes Michigan hind Super ior supported a well-balanced hind
highly productive fish population. Commmercial fishernnen annuhully caught IS mill-
ion pounds oil Ihuke trout hulone. ‘[his fishery w hus upset by sumccessis e invasions oil the
sea lamprey and the alewife, A select ive lhumpl-ey poison w’~us dcx eloped in the Ihute
1 950’s. This , together with hi lake trout restocking progrhum . pernu itted part ial
reattainment of a balanced fishery in both Ibikes, ‘l’he buhundhince s f  the alewife
requ ired more than the mestoration oif lhuke t rouut . sou t he l)NR introduced youumng cohn
salmon in the t .hm kcs tributary w h i t e n s  in 1966 follow ed by chinosuk salmomn a year
I a (e r.

The f’uture status out’ t he mammhmls hind hun’d s oil the Ii P. particu lhurly ecomnsumi-
chilly important speenes like deer hinol grounse, depends alnisust entirel y upon the
extent man is willing to indefinitely arrest  the process of sccoundhur y fo rest succes-
snon . our se lect ise l i  direct lurid com nt rou l i ts progress . C nder nhutural succ esstsunl huloune ,
the area chin expect tom ex perience a continumed b uss of ompen sir senni-sup en hhuhith mts
with 1u pouss ibbe renimn tom prounninence suf sonne smf the climax species oh’ unnd istur’hed
ssoutud lbund .mnol tn urcst .  Somnne specuc s like the cougbur hind the chiribsitu hire prohhuhly
goune t’oures c m , hut outhe p ’s m n ulu y mhike hi conunebbuck if they ~ure ren ntrsidumced ansI gus cii
promtect iomn.

l’here us less certaint y huho iupt the sport t us hn er y ni the l’P, Its contnnumed gmow -th
lund umpourt hunce so ill olepennsl . in phurt. umpoun t he co untn inured success ouf the slul mnnoun
progrann w’hrch . un tum m n. so u ll slepend on su scrcsumnnnn g t ither ih ue lu t s . Persistent pes-
tu cn s t cs lire lull immedu .ntc dhingcr . hind hi lomniger-terni sihunger us thhut the over-
enric hment nut ’ (irehit I likes vs,m ( ems  by phosphates hurud other nium t rient s soul I lehud to
acce lerated c u t  rophichituon - ( ‘o mhsu hunu ot tit he n s hml nu us innsl species nnhmy has e drf ’ficuilt y
slur ’s using umnder e m t i ’sup hmc cs mno lit ,um ns , I unu.m bl ~ them - c us t he um nce rt hu in nty about the
contunest h O  h l r lh m hrh i t y  sit .n hig iuly huhunnot hini t r ) r lu iz s’ f ish, It is po ssuh he t t u lu t  the cohoi .
chinook. lmnd Ihike t m ou uut ,  so-hnch has c pm aspen o’ol since the sleebuno ’ n u t the Ih nmu u p m c x .  w ill
succeed toio so ebb inn reolucung tt uc ,n lcos ml ’s’ psupir Ih it isu ni -

2.2 /8 .2 I’i n  ‘I n n ted .S pn’eu’
Fable VII lusts (so clx c spes’ es of unaminnihi l s current lx m nihlut in tinS tho’ s t umd S lii e lm

so hose pou puilh mt mon s t , u tums  is under scn iti iux lix l - o ’s len’ hil en St .n t c  hiokugists . Sn \ s pccm o ’s
those ndentu lied wuth nun asterisk in ‘l’ahle VI I ) has c been ~uli~mrs koI complete protec-

(n un by the I)N R - Ihe t mr uu ber so mill po punlbiti sur n inn the t I’ is now esti nnuhuteol to he less
th hun 50 nnol uv is lu iln ls t ln.m t , nu c schutten’ eol throungho uut the t unsure icninote . m m c , m s . I)cspntc

legal protection gu v-en t Ine nuuoose inn I ~m)y, nt hhus count r nnumeo l tsi slecl i ne. so tin m runt s ~ ‘S toi
‘SOh un irun huls still renn.uinuing ru tho’ ( P. ‘ l’hei’e i ie less thh imu Inhulf t h is nnu nnn nhem m u  thcst uol x
birch . ‘sun .ut lempt to hsulst en thus ’ pru pm mb.n tun u un  his nn n’oducmnug 7 1 Isle Rri v hmle \ lninuse inn
t he muuisl - 15)nO’ s w ins munu sui ccess lu i l -
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Table VII
Endangered , Threatened , or Reintroduced Species , or
Species Whose Status Has Not Yet Been Determi ned

Status

- 
Mammal Species 

—
~~~~~~~~~ USD1 MDNR

~ Eastern timber wolf (Cani.s ’ lu~uu.o l~’( ’aon) F I-.
*Canhida I y nx  (I, v,n,s (‘, ea,uaden.v is ) SU S C
* Marten ( %Iar te s a. anuerio ’ana ) St T
* Fisher (~ 1mi r t u ’ .s J) . pennant !) St RI

~slo msis c (i t/ n o ’s u/t ’ u’s afllo ’rU’wul ) — St
(irhuv foux U rm mu -v nun (~i , nc ’r ( ’m)( urg ~’fntt ’u1s I — St

* Southern houg lemming (Svnuptumuu ’v.o ( ‘ u) ( ip e r j )  —

Pigmy shrew- t t/ u ’ m - r o u n a s - u h a i l )  —

‘I’hommpsoun ’s pigmy shrew 1 t I in r asm u r m ’n . tl zonmp.oon i )  — St
A relic s hrew- (‘sm ‘rn s arm -11( 14.5 ) — St _ i

Whiter shrew- (‘sm ‘ rn ’s / mmw ,s Iris ) — SI

Eastern pipist relIc (Pipi.s tr e/ las sub! lam - u. s I — St

*Comp letel y promtected under Michigan I)NR bhuw -

Legend : F — I ndangered
RI — Reintroduced
St -— St 1mt uis L’ nderterrnined
-r — ‘I’hrehitened

‘ t hree species oil hirdsfoutund in the st u m o t y  lmrehuan’ecs unsid e red endhingereolh\ the
l)NR: the Peregrune l”~u lcsmn . an Occhusnsm nhul s msu tou r :  th e ‘\ mer mcan ( )spue x hulls1 the
nourt hern Bhibol Fhug be. bot h sit ’ which nnest nfl the studs area ,

.“slt hnu mng h I’euegrnne I- hm b e s mnu s l ime not kn nwn to nest in the studs ~mn e ~m. t hey do
p.mss thr n uung ln inn eburlv spl’ing I M~uiein nur A pr il) whil e migrhut ing ts u then,’ knruw nn
hreeding g ro un ds  in nsurthcrn ( hun1udhi. nui inn the fhull to their southern rhinges .
} lm ivs c~ er . should .n nest of this falc on he observed, the same u’egul~it uum ns vs t u mId
hupp lx his frur HIIIOI Fhug le burns! Ospre ym nests: the I)NR pi’ ohihmt s sn ow nns ut iile s . tmmun lio ’r
hhnrx cst , constn ’uuctron . hinol other hunuhuuu lid n o r  t ics which c r u m b !  drst n mr h the nesting
rhn pt ru u s . t i m u u n i  .mppn ni h i s hn un g ssm ttnn m u sine nnmlc tom onne —l uhult nnule of the nest , I hus
c x c l unsns u n us o’nu l n u u s ’cot onnly dunrung t he nesting perisuol that ruins I ronn .I . u m nnm h urx to
‘\n ngu ns t  -
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The Osprey is migratory. A few individuals begin arriving at nesting sites in
mid-March, Eagles may nest as early as 1 March. Although not considered by local
aut horities to he migratory, the Bald Eagle is generally absent from the nest sites
from mid-December until March. The Wildlife Data Map (Map 17) shows known
nest sites in the fall aund spring of 197 2 and 1973. Not all are currently occupied. if a
nest is not destroyed beyond repairduring the winter , there is a high probability that
the slime pair will occupy it again the succeeding spring.

The Greater Shufidhi ll Crane is an extr emely sensitive bird and w ill abandon its
nest if there is human actnvity in a nearby area. There are an estimated 500 to 600
birds on the UP. bind only recently have they started to expand their nesting range
into the eastern edge of the study area.

Seven other bird species are designated threatened by the DNR and are listed
in Table V III. Nsune of these birds species is currently listed by the USD1.

There hire no endangered reptile species in the study area.

‘rhe USI)I has classified one fish specie within the study area as rare — the
L.ake Sturgeon. Its population has been reduced indirectly by commercial lmshing~
hind dams that have blocked its run up rivers to spawning areas , plus predation by
the lamprey, have kept the population depressed. In the study area there is a
res ident population above the first dam in the Menominee River. Some sturgeon
also run up the Sturgeon River from 1.huke Superior to just below Pricket Dam,

Table VIII
Endangered Birds in the Study Area

Statu s

Species 
- 

USD1 MDNR

Peregrin falcomn (E u/co peregrinu,s- ) F E(OV)
Double-crested cormorant (Phalacrocorax auritus ) — T
Cooper ’s hawk (Accipiter cooperii ) —

Red-shouldered hhuwk ( Butco Iipmeu (u,s- ) — -r
Marsh hawk (Cjrt’u,s ‘vilneu,c ) — ‘I
Osprey (Pandion haliaeius I — -r
Bald eagle (Ifaliaeetu.s In ’ueoceph a/ u.s ) I- T
Piping plover (Churadriu ,s ‘ne !odu.s- ) — l’tOV )
I ,oggerhead shrike (i,a,miu,s - Iudom-u-ianu ,v ) ‘1’
Barn owl (Tr io (4/hil l ‘1’
1.egend : F — Endangered

-r — Threatened
DV — Occasional V msmt o r
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2.2. 18.3 Gwne .Spen -u ’ .s
‘[‘he Whiteth uiled Deer is the most important ganne specie in the UP in terms ofdsulllnn
investnr nent by the sportsman hind dollar inconne to the boci mi resident. Bout in recent
y- e h urs popumlhution s hav e been declining signif ich iunt ls- . 1.hurge winter die-omIt ’s are
hecouming connmoun . nhmsica lly because the buhufldhunt nhuturbil buoys se resulting ti’omnii
heavy b ugging 4() our 5(1 sca rs ago has grown out (if the deers ’ rehic h. w hile understory
x egcthuti omn has heco nie much niore sphurse his the secsmnd-gn ’su so t h forest nnhittm n’es .

l)eer comnuup omunn s l their smw ’n prohbenn , pan’t icularl y during the critical so min ter
months , by comni greg hutung in y l m usl ~ . t h e Is u L’hu t io u n of ssunle y lnrd s so - ill shil’t six en tiunne:
hint unless there an’c signif icant chhunges in the type oI’Jhmn d u s c  in smr neara yard . they
w ill comuntinue to m he utilized lix deerfo r many y-e hurs . ‘I’he Wildlife Data Map shows hilt
t he knouw - n deer v hm m ’ols , Ordinarily deer xs ib l  begin tsu ninov -e into the y - h u u s t s  between
musl-Non x c nnhe r lund nnid-l)eceniher . ansi lure couunp letcly y h un ’ ded by I J lunnuu hury -

Spr ing hrehikuip noirn’nally omccur s in d irty April. Inn sumun inner. the slecr m’~inge bus thur his
21) to 25 miles from the winter y lund s .

In I’)7U . the 1)N R xsl us gis cnn the I iuuth o rit y by the N~utu m raI Ressu um n ’ccs (‘smnnn mis-
suounn tom nnhinbige lul l of the Sth ute F orest lhunnd in sunder to prsudumce not o unul y tnuinher hunt
wild life . ( )nuc ou t the fnrst councerns out ’ th e l)NR In.us been to ) hrnrng Ins manny y , nn ds his
poss ible uunslcr intensiv c nnhmnhugenune nt. ‘I heir pr’ ougrhunl ca lls to u r rehluhiluthiti ng thsuse

y-hmrds presently sunpp o urtrun g sitehi hfe pouputl utnons smfoiecn ’ het ’orc hu(te nup ing ton resfs rn’ s
acant r.unngs ’s . [‘sn dsu t his . t hey ,nu’c ( I )  cu tting nisi uus ’omm nncrcm lul uunnhen ts m supen imp

st huns ls foir m ien e .useo b urudcr’ st o in ’y- gn’siso th . (2 ) coi un tuh uc tm ng four so inter’ Ismggnng sou th hmt

s lash bcs’ sinne InS . nu l~uhlc t o m the deer , lunst I -~ I punrch hus n mug prmv lute t h u d  hid jh id cnn t to steer
v .mro l s  in hmmpe n i l  u ’cs lm m e nun g deem’ pripul ihulmon obcn is iti s ’’. s s i t hunn the yhun’d .

b ins’ BIas k Behur prouvn sl es the ounnb y sut her hug-g lu inuc hunt mu ng urn tine t I’. Inn t ennis nut

the numt nnhcr n it lu nur u ters so Ino u go hitter he hmu ’ . u t  has hecounnc Iii) ur n~_ n e.nsin ig lx nu nnp smn’ t hrnlt

~pesnc as cr t he Ihust ten 5 m m  s. so it h the his s’i.ugc hnnu nuihul kn It n umugung hetso cern SS ((  inn

~~I) lu nurun hi ls . Stun.n II- ghnmunc mnilm nn unulml huu n i t umi g us pu ox sled ho the Rcol Sqm m uu ’r eI. (ii .ns

Sq n m n r n e l . Smns uox shoie l ihunc.  lurid the 1- ,n st em’mn ( ot tsu m ut b um t ,

\ nuun unnhc r oil grouuisc species b lue I’s~ m nd inn the Cl’ . nit so l n n s ’h t he nunost pn upnu l .n r Im m uol
wide ly hu nm ut e st umpl huns i ghu me host is tin e Rumifest ( m ou se b o  ut ici s ’ ,nsd t ins’ g . mn mn c — hm n’ st
popunihitioun . tine 1-t lhuck (~~i 05usd, lu sps’L nc mihi t i o c lou uns i rt herni I-m nr oupc h unnol ss ’ r imi ,ut \ su, n ,
OO h m s  nrutrs is lu ms ’esl ni Dickinson (‘s um nnt y in lmr~ I he Shhi u’p— I hu m Id s I I m u m u m i s s ’. f i h nt r o C t o

W isconsin, r ’chrchcs i .n po puib lutuo mn lunns l o ln s t m ib untn s nt u pe.nk nun t he lr1l~ ’ s , limi t by t he
u nno l— I 950’ s xi his dee lrn unmg his u’dou ested n s’ ,ns hc c. umnne in’ , o lc nnsc t n u u  a suum t1 ihle
hh m hn t hi t  I he I n u nn i tnung out nunue specie . the Sprunce ( rs iuise . ni t t s ’ni husss )s ’ u ,utc o t so nm t u s k

I’ine brig .n i e h n~ In ns been ol iscont inured bec, nnusc rib i ts consndeuIihI\ n estui c s n !  uu ui nuu he n

I he ‘s~ out us lc mus k ,nuisl l mcks nmpe bsutti t’I uu nrisin mii i  ti is’ I - I’. ‘ u nit t u n Is mine ‘s~ iin xtn., om,’k

is po up mm lhi r w i th  In n n un teus . Sunic e }:eolen h n l m c g n u l . m l n m u n m s  w c m s  rex is ~~nt m u m  bt HnS . pe n ’m mmmun g. m

l’.ngc S ’ S 
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lengthening sit the Vn m i m n ot s sic k se ,mss un sou it so n um b ! co uncusle w i th  the Runfled ( in o uu s n ’
seh usoun, humiuter kill has mnc re ,ns s ’o l cInch y e ,mr Inn t 972 it so-as nehur ’ly three t un ic so m lii n t

w Ims inn I 9tm$ so- i th m o  hupphun eflt ill d ice  is sin the poupu lhutusun hus It 50 houte , ‘t he Rhirl . ( ‘niot .
Im ni ol (‘onnn ninomn ( albunu le pms u x ns ls ’ Iunuui tcs l hu un ninug. limit t hes n’hunnk bo us o ouri the list at
n nipour’thint glmnie species -

None ol the ucnunh u innng res istcn t g~n nine burst s puos ide sigrinl icl unir nu m n n t n ung ui the
st udy .nne .u , 1unns t ou t ’ th e tunrk s ’y hun u s t phdhms niit . hsuth n r u t n o i s b t m e t n s i m u s  ‘ n ‘sI c nnnu nnm nnic c
( n n n n ru t y  . only the phe huslunut us in n suiths ’ncn i t nmunn hers to permit In u nni ted ino unnti iug .

Accs n’sb inig to the IHSI-S ansI the l)N R . the hm nruuhu l so lutcr t t uys I kill is d nunsio lcm ’ huh ls
helsu so the potenit ihu b I or the lurc h : hind bouth smrglon i ,hot ioumns hh ny c . therefore. st hm u ’tcsl a
pm’ sug rhunn (if 50 huter fow I olcv ’e bo ipu iuemmt pm’ o lect s des igned to entice munou ’ c hinds m ust nmn s uu ’ c
hi m nters irn tn u the region

the I P lies son t h in the ~tm’e~n w here the westc rnn edge out ’ the -\t ll unnt nc I1\ so h n ’~
( ru nngu ’hnto ry u ’ouut e) (us cn t l np s the Mn” us us sn ppr tlv sslm y - I so - ni wes te r n s’ o irrms bo un s oil ’ t ine

- \ tb hmm n t n c fb % 55ImS s’r nuss the I I’ fi’ou ni no ur t hxoe st to ) so num ll nel ust , I hus us II geml s’ u’ Iu b ro n unte
thuk en by sIns ing ducks suncin Ims the (‘ nul s 1ns blncks , Reslinelusi s , ansi Sdhuo ups that crumlne
fn onin the gu’e hmt nm iter io i r hreesl nrng groum nnobs ot ’ ( hi un h us t l u. l’he \ l ississ ippi f ix w a y  pnn n-
vud es inmost of the omther x sh n m eu ’t omw I thhu t CiO Ss the Ii I’. \ lsust ot the dahhbmnng sh ucks umse
it regu blurb y , lnnnd even the F rhunt hnnsl the I - in m’opehuml W nst ges mi imnsl them r so ny s n nn tou tIns ’
stu dy hurelu smc chisio unhu~ty - , 1 his fly wIn y I~)55 ’ a cco inn nnils uo ll ntes t h i s ’s’ sc phu n. uie po i pumb h u—
tuons of (‘huni hu s t hu Geese xx hose c’ im ncenn t n I n tnouns lun’ e helix y - \ ii cs t iml utcsl 2~ (MM ) t m

7’S .O(X ) h iuobs unse the wes te r n  L’ num n n s tn u u , InOs I hnnnsuthcr 5 .( M) O ts I( K) .(fl$) nuhnke umse suf ’ t ( n L
c husternu Cm nrrndo m r,

In Iuols tm tm on n to the m n g r h utsmr y mnnot n s is lu nhu ls cs unu um m ng In aiim hi cedung ~ i nn unu nols I n n  I n n

t he nuourt l n . 12 to b~ spec ies of ’ w l u t e m f ’oso I h i s ’ kno iw un ton nest t n ns .u l ly -

2.2 / 5 ,4 01/ m r (niH smt /m ’ , ’ , , I j n n m i s

W uIsl Iut ’e species xx hich csuun bsi conncs’n v libby ,nt thms ’k the mm nuotc n gn ni l i nus l oh  Nbc m i s ’ x c i x
few , hunt nun ,nccn sl e unth ul encouuun uler by ann m ush y n ol um hul nil .n spec ie south m ine s’.nhts ’ mx
poss ible. S nns ’h l u m n c nnc n) iurutc n- hy Ii wo oudchuick too inch nusumlul l s sIn gs its stern n u t S  t n n i m i  t n
f ’ix e feet  steep ) c uumbol occum i’ . ( ( then  I unnm uu hul s so hnc ’ln c n n l lu ng s ’ m i t t mn i t m , s ’ so ouor.tc htiek
otemus lu nm o b . ther efom ue. e s um m l ot  huts n ie nc s nunnnter the e.uhIe mncluu dc Cr’S s ite, Im i \  s kn n uuL  ,iflol
lf l hnck I3chir I he i p nu nnmeo t  reschuu’ch nu n thus I’me bst hhn’. show in that g un . iwn in g mhummnn nnluls ,
su ch us gnuphers . wi ll niout h io mnus l  cable , hunt w i l l ,  nun l id , chess n u n  i t .  I nu qi n u m Is ’ s tn

Miehughun Bell I elcphoune t ’ omnn uupny rev ehibeol nit) h uo l o t utm o nuln l  pns nhl c m m u . m nn m nn i , n ls

2.2 19 ir Qua/i t s’ and \ nine I) ata
). n t ~i on mine qualit y oui’ ihc liii’ hm ns l mii i  the g e m uc i . n t mn i u u n ut n m m, nun - ini, n te rnr ’ ms o ’ t n n i  the s t u m r b y

.nrc h n is Imumu nteot  ( )l the s m y p. nu .uun icte rs useot tn otes s i iNc nun o i u .m tm nx - ml u n us e n nusnnmuru r Col
so n th in the s t um s ls n i  s - n  un s’ vs d l belsixo nc q n nm n ’ s’rl 1ev et ’ - .iuns l t tns ’ n s’ h,n’ sex c m Necnn

l’.nee S~,
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u’ecsu m ’sied hunlihient v u n ml hut io nu , All air poulluimioin counntrs ul is sherix ed t’ronin Federal legisl hm—
t ismn ternned the ‘ ‘Clehuun A ir A c t  - 

‘‘ -\ ll u’egu ulhntioun lund enlsui ’cemer it s)f loin’ qum h ulu Is
csnntn ’su ls is under the ho o mthsur uty out ’ the DN R - ‘t hem e him e ‘a nunihem’ out’ pomnnt ss nu mnce s of
him ’ pob lum uioun in the st uidy hun ’elu. predo muninhuntly plupen’ mills . inslunstrilul hs u i leus. m i m es .
bind tune processung plants. In gcnen’hub . point s sutmnCes hire Isuc~mted near the ninore

ps upum bhutest l u m e n s

I hen’ e lire Isv a types at m anse po i lbmmtmo m r n . turn—si t e humid annhiernt ul oi ms e , ( )n u — s i t e  ns unse

5 teg h m t t ’, co inntr’ o llesb by the I-eden - Id Oc cu phmtus i nl l m l I le hil t lm hum us 1 S hnt d i y  \~ t (OSII ‘~ I
a nsI I is l n nmnni steu c d by the \hnc l nn g h i n  Dep lum’tmcnt sit ’ Public 1—lchm lt h Fiie o’ un . n s iu un o ’ nut ni l

pou l icncs to countr o ub Iunu uhueu nt nnoims e . hs ,n m nt tuui my at’ the l eddi nt N anse (‘sum itu at -\ ct  nut

1972. us the mespounsihi luty at’ the b - i n s  mronnnicnthil Prs u iectno un n \ g cu lc y . bunt prnni1lur~
res ps mnisi hrbnt y t o n i  the cruf s ur’ccnun c nt oif nounse countm’ o bx u’cs ts  son th Sth ute hunn si t n n s’ Int
gnus eunn un u s ’ uu t - A numh nen it nus ims e polbunt non is nnout conu snn.Iem’csl ,n  sernoius pton h(c am un the
slus hy ~un’ e~u, I lien-c : nn ’e mm nino nmt s urn m ug st h utuom i us on uunoih ile u u n i r ts  s Ines ’k nnug m ouse qu mhm l n t y  -

I he niapor hnnehn s  of the Nonss ’ (‘ n u nutn ’ oul \ o l  thhnt Inppt\ tn n  mnu l uus u n’  c om nus t n i u c tn s im l
projects inclumsi e nounoicc umphitionbul nonse. unte rst l u t e trun s ’k t u l u t uu c noise. Iunnst h umr Cs in u—
pressour noise l’heu’e hui’C no m unsumse nest r i ctiom is sun n’cgumlln tn siu ns i cgam ’dnnn g v ch mc lc s
nioving ouni hug h so In y In n b r’ohusls inn th e St , nt e

2.2.20 Rig/z t-oj ~t4’ as’ Opportuniti es and -f n ’oidance Featuri~s Referto tlap.s iXand /9 .)
‘t’his sectis un d iseusses right- tn t- s o I m y I R( )\~~) supp nnn ’ t tmni ntmes ,unisl his snota nice le hi tnu ms ’s
t hhut hI ms e been f ’ouumn ol Isi occur w ut h iun the st uiol y ~n n e ~n R( 1W o ppo urtu un t i es h u e  steti nies l
.ns hi ll es. ist nng r ights—of— s o - his th hut 111usd psi t enu tih ul tn tn use .ns .n SI \h \RI’R l unnt cm n um. m

ouu ut imu g, s mic in ~us ruuhus ls . tm’ lut ls . tran s nmmss uos mn lines . iclcphornc li m es lim o! a hl un n s t n uuu cot
i . n n l rn ih u sls . - \ o  alol l mnu s ’e tc h ntu m res Inn’ s’ linose I um ’ehus—su udhi his nnu o ’su rps u ihm tes l ss’t t l~ mni eu ut s .
lakes . Iuflst uniqume nn hm t nmn ’ hul l uu e.m s — — - t inlut hhux e becun esc lmu s lcsl Ii ann csi n isno lcu , u m n n ’ T u  t r i m
h unut cnn nnh u s i t i n g .

In te n nis at SI - - \ 1” -\ R I’.R sy 51dm sntmun g , RI )5nV oppourtur inn t i es .i rio t my onsl.n ins ’ s’
f ’s’h ntnmres  m cpues e unt  tIii~ Iw o n  c y t r o ’ umies ni t t lue spes’ tm l n nn n so t in lull ni m l n cn d . nt ,n t . no ia i
lalli rug ss uuu ieyo lucre hcto se cmu. i ’ n u m p l u c r s l c l j i n u m nn i n u oil ’ o’s u uns t u . nn u i t  leo d o  hs oI.m t .u s , n t e gn n u
so ull he tin e s n m t s p e s t  nut .u l’nul to w ’ num n phhmse t n t so sun

RI )\~m’ sm pp s ur Imm nn l ies ti ns e hceun n n l s ’ un t n tmco t  ton  nunnnum m n l m /e t u ni t h u o ’ nn e nnn o ’ o ’i nu ng l i m o !
s u n s  nuo nu nul e mn t lu t Costs inn s n t m n n g ,  , n x n m n n l , n n n s - o’ t ehi t nu n’ c s have becnu ns leu i t n l i s ’o t t su  u munnmu nni /e
s nu o n u l . o’nio mr ium nun i e nut ; u l hind uui n ( ug . n lion C rus ts

R( )‘m~ opp nu n t u n u un t i e s  lure sh nuxs nu mini \l np IS l ine i n u t n i i  u n l , n ( nr m m l ti ns ho’cnn i’ \ t n  no

s l n i e o t ly tu n uu i i  the i n  .n uuspnu u i , n tu ~nun t ) , n t , u \I ,np i Map ‘ S t . n m id the t t i I it i~~ l) . u t , n  \I.mp I \l .np’u
(u I I ,uh bc IX l i s t s  e. mo ’iu ispe u t  I ‘ n i i i i  e bnis ’ , ntc o l u mu t ine ulmhn p

\ s ,u us t nui ,. s’ ts ’ , m t u u u s ’s mu o’ sl nmux ~mn nun S l u p  I~n It n ls ’ I ’ u n¼ i’ In ’’.,- t c , , m i n i o ’ s n lo ’ ’-, neuu. n mo ’n t
Fix t ins’ \~~s n un s pcs’ iIi~ m uons .nnu ol gm nn o lo’Im n ie s to mcpr esc unt t ins ’ ( :n d! is ’st Is’s o’I n u t

I’ m ’, ‘S
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‘I’able IX
Righ ts-of-Wa s Opportunities

Data Category Data Factor Minimizes

‘l’r:nnspom m’t 1utuoun H ug hss I n ’. (‘ounstnnctisun cs mst
Phuv ed noi 1u dx Opcu’ Iut ioni & \l. n nu n m s ’ u u , mn n 0 n ,’ s’ n n xt

(irluv cl rouhuds & t rails Biouls igichu l oo ) x t
Abhundonn eol rhmnlroub ids Social coms t

t ’ tu l i t i e s . l tec ~rnehi l ‘l’rbunsm issnoun lines (‘s mn s tu ’umct iomn cost
Distribution lines ( )pcm ’~tt ion & mhu intc mnhunnc c ds ust
I - uno lc groom not cables Ru sm bogi chm b s’ sist

So n 5 m l s’ost

I it mines , I’elephsune I mndcrgrou u nob cables (‘ounus t r umct iomnu cost
n i l  cables ( )per lutuo mn & uml h mun nten n hn m n c e o t i S t

o pen so ircs I3unuls ugudh ul cost
Sm nn .’ih tl ds ust

comnstr ’h u int , t hey lund,  th e n ’eI ’suue. escl umdeot cunt u meb y t’rsum c n uu n , no t e u 1 m t n n u u n  m m  SI
I ,-\RFR sy s tem suting , Ihuble N l ists the te hm t uu res show nn sun tine nnnhnp . -\ m nummi ihc r mu l the

hu x - sumdhunce te h utu i re s . sunch as ce mnuete rnes . quman ries . nestnng si t es , hunsl h u sin in ic  s i tes ,
m l i v been shsuw nn on the map Ins psunnt ol , n I n  sinCe t Inc seh ube 5)1 nunhipping sIn’s ’’ flout
pcm - nunt innobix rsl unhm b s i te eou nnh g u m m ’1u t m r i mus \ lh mm n y out hen enux um ’ o m n umm en th ut ch ih u i l id tdn i s t id s
represent co nst u ’huu m nts to n sy stenu siting I suuch n o denise vegethition . steep toipogi .up hs .
espoused hestrouc k. d c , ) .  humt unsune hhus heemn dlh ussui meol is  huhs s u hum t c hi S num o ll m m u ce I n o Ii
n l m t . u  c.nls’g nn i \ xx i lb he 1isscsscol urn ternis suf tine beset  out’ constm ’ Im m nut i t  n’epm -exc nits an sI
soil) therm he uscsl in the smtn rig . n m n . u l y s i x  us part sif Ii su ihse qnmc nt piu1use of so nnrk -

2.2 , 21 - t ntm’nna (‘ ons tru( ’tj on Facior,s and Ins gailatio,: P1a~:
I hus stum slv s o h n s  pcmisurnnest by s um hcountr ’ hucts ur I t eruk eb s & \I~ ( ‘s - Inn,’ . ( 1 h& \I I, n u n)

t he olct , mm ls sit ’ t iucnr ox ourk .n i  e repo untes l nun a sep.mm hmte \ ou lo num ne I l’ .nn t ~ I bo n n h ug  tl nms ‘mine
t it le.

I mu tsuruui ~n baseline four tlu e coust nuno t e hmn n g stumo bm es . ( m l I ’  Ss 5 th n i ln  .u prosy noted I In ~o \l
wnt l n  m x pidh ib Iunts ’ unmn , n  IbiS o um nts su l I ~‘S() tu nns ’ ,n , unites . t , n k eum f ’m’ ou muu nun e, nu Is ss st eun u
s’ m n g um ueen mung rcpourt. It uuunns t he unuo lerst ourid t inat this l ,mx s u i t  so us lou lihusdl ific sm nnot y
snubs hm not sIn es nuat n’eprescnt the t in4il I mmi temun i lu 5’m unn l m g i m n h u m n n u u u  I m I n t  old en n n u un ,n tnnnn u  is

to he nni~io le ihutcn in onuui s unl n ,’i . ntu n imn nu t h i lt the d lut hu h n e qun u ncol  o lunu m ing  tins’ su m s e s  . n m uo t n t h c n
I n s  tn in s his w e l l  t ‘ mint  sm ns t x s l i m n o cot stu nn i ng the I IA. \l stunot u, wi l t  he c nm np ln ux enl to
e s t nuui1m te t he n n nst hil t h ut mou un s nu ’.t n u t the hnnnte n u n ,u s- snu n t ’m gu mr hulmosmn tuu nh u l l \  se ts ’s- leo !
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‘The cable will he ptb uced in the gn’smu u nd by emp loying convent uounhu l technnnques
[he prouhhuhlc burial depth wil l  he 6t ’eet urn sou l hind 2 2  ted in hesirock. I he hhusic ansI
d ust comst met hod ins n ut s Cs tine x ihr ,mt~nry pbomw ’ and x vnl l  be emp loy ed wherever

eomnditisons permit . All .nrdhns w here cable us to he emplaced by pbouwing wi l l  require
pre-r ipping. ‘[he pouvo’er to pull the pbomxv hut ô-t ’oot olepth through ua ck y 5oib hind tn -ce

rs um s ts is c se e s sn s e wit insuot pre-rupping. W hen ’ever ’ hedrouc k suutcrompp ings chunniot he
hi’. omidesl . dr ilbung lund blasting south he nneCds s hmi ‘. - Machine hind hlunsl trenching so nIl he
requ ired hut pouilts where umndem’ grouu ind o ntub i t y  lines (psmwer . tebep ho ne. pipelines .
etc. ) moist he en nuss es) - Isi pass the dhuhle under m’h m nb no n l ns ts  hind mhnjs nr hmg hwa~ s .
hori/o unthub boring wi l l  he cmp ln u ’ .csl lurid counduiu insth u!led, W hcu’e hrgh w huv u’egum lhu-
t isuns pernniut. rouhuol s wi l l  he eiosses l hs pbomw ing our trenchirig t’om l bouw ’ed by huppruux’ed
restor lutio umn suf the sui’thude,

Duic to the n h utm m nc nut ’ t he terrh uin in n the I - P. there eS is t  nununerou us w e t .  Sw lmnn m py

hur elus thbit S lur ’. iii site from smhull st rehmnl ns lou homgs hi few mules in vs idih lund bemmg th.
While these . mn dh us w II he ~ns ordesi Ins munch his psiss ihie un the Imnten nnhi m’o tut m ng. sounnne
crossings . nex er thc less . nin h my he m’eq u ui n ’csl .

‘l’he t’nrst at ’ th ese es n ns l nti sm ns us xl u’ canu Crossings . Mast str c ,nuni s el nnn he crossed
by plowing. ‘[his me thoush is pu’et ’errcsl by the \! ic highunn I)NR as it ulnininunizes hum.
distu rhhunce to the uil mt t n n -Ill comn sh iuu o u m n oif the stu ’ehurn lund i ts hhm nnks , I’he secsunnsl
nnet houst . uused to u r deeper 50 hn t ers o In y s , r ’c q un m m’cs t he unse oil hi t u’ hui ter pbo ux o , ‘l’hns nnhuch mnue
Chin hc winched Inernuss the strea u lix hO ufihiChifle on the bank bind the cable plow ed
into ) t he stn dl m m best , ‘l’he trh u iler pbsuso churn super hnte in sleeper whiter t hhumn the dounven-
tiona l pbouw hind stu l l  place the ehi hbc hut thc r’ eqmuunes l depth , ‘ I’hcu’e m~us he souulic so l i ter
crossings tomom steep I’sir 1mm, at t he uiiclhousl s sbescrn hcsl here, In thus cv e mnt .a mmcnch vs ntt
he slug hm cr n uss the bout torn out ’ lIne ii n ’ h n unsu n g ~n ohn. m g hune kem n u n  s’ Il muu i s m e l t .  -\ not hcr
nnnet homsl out’ s’ non ss nr i g st m’e hu m uns or out her sibstbu c tcs xx bern in igh so hi nun r hm i l n nu ,u n t bridges mid
pu’esent us to ) unista ll co um ud u unt ann the hrmsl ge stn ’mi c tm m n es hOis t p umt l the c ,m l~lc t hn’ s uu ug h tmn e
c on nd in it

‘the hougs const i tui te hi m un , i u s ’ u p. ’ rm na ri out tIme ‘set  huro n’ . ,nn nsh m in i - es’ o bitic ;’cnt
met hools wi l l  be unse st m u  inst lull s-able mu t lncrun , l ine t n rs t  nu ieth o ms l is ts i  pbouw tine o’ , nt ~tc in
t he s~ime flihnflflCr hi’. ur n str y- I i i  e.ns -\lt hasngln sbo soeu Pu sign cx ’. vs ill he mnn .mo tc in the hogs .
somu ine ouf t hcnn hhuv e bout tomnnns hand enuomugh to) SO i pport n,’nu, us trum c I non cquu npunu c mn t - I )iuls
umne sir two) tee m ouf so h n t s ’ u c o m v - eus m unc h out ’ these sedtis uns Secnnnol . so heuc ths’ homtto mn i us
nomt so u shluttass or t’n rm , ~u csurdu i n miS  rouhms l soi l the  ho iht uusung the longs cIt t ’rsun n t he R( )W
c le hurung , I’Iqmm iprnenit will then he run simm this rabid wh iciu wi l l  he n s’nnsuves l so hen
csunstn lct ion us complet e , I hirol . sonms’ hu rehus l und ex pected to h~’ ns’, mu to n r m , us ’ec ss i btc
except in t he Ihite winter  xx hen the hoigs ar’e t’r’ouzc nu A sn nnhn ll lun im un u nu l nil c.uhtc vs ill .
nmcc esslu r ulv . h~ux d t o) he iflsthtlled st irring wint s’r , \ lu-ens - in .m i s p r m i x i mm u , n te l  s ix inclns ’s
so ide os ill he curt w i th  , m m uck  s~uw th io m u ig h tine usc hunsl t uo u i em n chum -ill ammo ! .n nn l ui l en t itaso
( us es! to place the cluhle hut i ts  promper slepth - N nu tce hnno ’,u l t I n  t hu present l~ s’ s isis ounn t he
lomlus i—hearing buns! oth e m properti es oil’ t he I. I’ t’ nug o unnoh e r vs unuts ’u conoli lnsuns I f  that
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type of information becomes available later , some modification or refinemermt of
this inst al lation plan may he required.

Because of the delicate nature of the environment in the bogs. as well as the
difficulties of working in them , extra planning will be required to minimize the
amount of equipment , number of trips through, and overal l disruption of the area.
ROW width will be kept to ) IS feet so herever possible. Special care wilt be taken to
eliminate the disposal of any construction material or the spillage of fuel. Restora-
t ion will be made where possible. All wet areas are to be entered , wor ked in, and
restored in accordance with the rules and regulations of the Inlhmnd Lakes and
Streams Act of 1972. Act 346, Permits are required by that Act for construction on
bottomland.

The antenna will be installed along existing roads or trails , or in cu-ass-country
rights-of-way (either existing in the form of present ut ilities routes , or new). Within
each of these basic categories a variety of’ condi tion s will be encountered. The most
difficult of these condi tions and the most expensive in terms of antenna construc-
tion hire bogs or swamps and the areas where bedroc k lies less than 6 feet below the
surface.

A nominal ROW width of 25 feet is considered adequate for most of the work
areas . Howev’~ r, wider areas of 50 feet , spaced approx imately every 10(X) feet , may
be required for equipment movement and parking, w hile in many hureas a narrower
ROW of perhaps IS fee t may he sufficient. Such Ii latter case would he short
sec tions between roads whe n-c it is not necessary to run  equipment long disthm nces up
and down the ROW . Cable insta i thution along roads hire to be made his close as

poss ible to the edge of the road ROW , When it is necessary to place cable close to
the road pavement, rubber-wheeled equipment will be used to minimi7e damage to
the road surface,

Table Xl summ lmrm/es the extent ouf each type of emplacement environment
husss ’nciated with the typical baseline antenna,

It is estimated that hihout -
~~~ of the total manpower for huntenflbu construction can

be oubtained from the northern Michigan/UP regions . The IS-pc’. of mhunpomwer lund
numbers required for the installation ouf the 1350-m ile baseline hmntennhu are listed in
Table X II, Some c lht ssi f ’uc at ions ouf mhunp ower from the cs ’n ntrhict o r s ovo -nu stIull will be
ut ilized reghursl less of local lmv ’ aubahr l t y  - If the construction csmntract or (to lie se beet~d
by compet itive bidding) turns ousut to he hehis!quartercd in the I,!I~. then nearly 100
percent nut t he constructisun nuhunpo uwer so - it I he local ,

The types of equuipment required are listed in Table X III . Idsung w ith the
hunticipate d qo uhunti tues buns! hiS ilhuhility suf this equipment in thc s t u d y  turea . The Isu t hu bs
include hhuek- uup equipnnent.

I’Imge (i2 

~~~~~~~~ - -‘~~~~ - , --~~~ -“ -‘



— “ ,~ -‘-,~
—- - --‘.-‘ --.- 

. “ - -‘
~~~~~~~

-—,- ‘~~~~~~~~~~~~~~~~~~~~~
‘.

~~~~~~--

‘I”able XI

‘icipated Baseline Antenna (‘onstrus’tion
Environnnent.s ’

Categiury/l’ype l.ength
(
~ liles I

Existing Roads

~n. Pt nis’. — hn xo hi s t i’ oini pavement 7~t~
h. I’m U S O  hubouuigside phi5 ennennt
e. 1) usmm u Bi ~ssr — hedn tuck
d. I ~ i ‘.m u 2( i

(‘ross (‘ountr v
a. so — dry lu iehus 4 1
h. I’m xx S sss - - - hoc’s s mrehun ms (it)

e. flmsui Ri ss — heslro ,eb .., 2
d. ‘I’Rn ‘a in

l’otal 1350
- I i~ii nniles tnt mn nnc nna tts’:e ‘.n’jn ’~ tL’,i .ns ,n kns e lmmu e ‘.o ‘.ie,l n
ermng pt iss nh lc n n inu s Innci ~o ni x nalues I he Il n iuI ‘,~ as’rn mu1~ s .nn S
Iroun ihn s lcngnh j i m _ i i~nknng ,m tt ,Is’ ’nnl n t ,~ mon s I ii. ,i.,~ ,‘ nn uui

‘I’ahle XII
Labor Requir ements for Baselin e .-thten na S~ott’ni

‘t’oIal I.ocal
Classification Required Hire

.As l mm mui stn ’ h mtm o n m ~ S urpe m - x m s u nium 2$
l-’nureunnhnr i  t)( ) 4’S
( ) per~ tonr I (u ’5 

~i I

Js mui ’ney nn hu nu ~~
‘ 30

-i nec I run mni ner SI) S~ I

I ) mn s en ‘
~ -h

I.hu ho)neI t °)0 140
I3 lhusl c u’ ‘I 9
I)r iller 42 4’
\ls’s l n h n n n nc 10 .1
\l n,’,, i l i u m .,’ II r ipen
We lsher
We lder Ile lpeu 2 2
\‘o .ntc t numu hnn m ~I I  ~t)
Si ni ’s e~ or III II)
~~m ms s~ sir - \ s s rsthu n l 27 2( 1
h - un g n neeu 2
- ‘t ” .su” . Ihm nt I mignuicc i 2 —

I )i , nlm ’ .ni ,mui 2 2
Im i t I l l  793 64)7



Table XIII
(‘anst ru ction Equipment Requirements for B~~eline Antenna System

Total Loca lly
Equi pment 

- - - - 
Required A~aiIabIe

D-9 with Blade & Plow 35 2
D-7 with Blade & Winch 16 4
D-6 with Blade & Winch 25 4
Austin-Western 501 Sniper-Grader with Plow 8 3
Chuterpitlar 980 Front-End Loader 7 4
(‘1usd 580 Bac khoe 29 8
Lubrication Truck 8 2
Fuel Truck 8 2
Welding Truck 4 4
Tow Truck 2 2
A ir Coumpressor 6(X) CFM 45 8
Air Compressor 105 CEM IS IS
Pic k-I p Truck -54 Ton — 4-Wheel Drive 25 IS
Sta ke Truck 4 Ton 14 5
Sta ke Truck l~ - i  l oi n — 4-Wheel Drive 27 5
Concrete ShuOS 5 3
(‘revs Cab [‘rui c k — 4~Wheel Drive 102 20
Whugon Drill 45 5
1.ow Unix wi th ‘l’rhuetomr 35 IS
(‘bible Inhunber  2 2
Diesel t~ Yd lerex 1)ump 18 hO
Fo rk l ift 2000# 2 2
,‘\hl tommohrle 8 —

Cornduit Punshing Equipment 4 4
Crane Pettihonc Moxiel ~0 , 18 Ton I I
Tag-A-Long Trhuiler 8 8
l ight t)u m~ 4 4
Fu ’nps Diesel 4” II S
Chipper V -8 24 10
(‘hus e ~ 54) I - sem is h utour II S
I-arm Fractor 9 9
Chain ‘51mw 118 50
Roc k Sass- Trencher 3
Trailer 18 10
Tractor & I unilsur 2 2
Trailer Plo)w 4 —

Total 702 249

P.mge 64 
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2.2 .22 Power Distribution ,Vetwork
As part sit ’ the Michig hun Site Survey prougr hum . subcontractor Williams & Works of
Grand Rapids perfs rmed a coumprehensus e inventory of the electrical powergenera-
tion and distrihutis un ssstems in the smuid y hirch u. I’he details of that stud y are
contained in a sep~u n  lute vo boume ( Phurt 4 ) of this as crall report. The essential data are
bulso i incorporbited in the [t ibities Dhuta hsuouk s)f the ED.A W sc ctnoul of this report.

Sm~ power eomphunics bind cas )pcrh utnvc s thhit provide electrical service to the
study area were stuidied in detail. In addutuon , there are several small c i t y  and town
light and public works dephirtments thhit were nsit studied , since they dou not provide
ser ’v ice outside their urhhun hun d ht ’ . , and such areas soem ’e excluded from the present
survey. Of the six major companies , t so a— Uppcr Peninsula Power Company(UPP)
hind Wisconsin—Michighun Passer (‘ompany (W M)—generate and distribute 90
percent of the 54 1 MW of pouwer consunued in the study area, All loucally-generated
power or iginates in either hydroelectric or t’oss nt fuel plants~ t here are no nuclear
plants in the studs area.

The Marquette Boulurd of Lnght hind Power presently Iuhns a generat ing cbupacnt~-
o)f 57,2 MW hind su pplies hudjbu cent communities hind irudustries . It also buys power
from UPP, and has plans tsu construct hi new 43 MW coal-lured generating plant by

1980.

The (‘rysthi t hulls I- tectr ic hind V n a t c r  I)epartnient extends sc u s ice to a large
rural hunc h wes t  of the ci t y - l’henr sine hx- s !usictectric generhuting plant is rated hut 85
MW hind IS inadequate four present demands , so t he shortage is mhude up by purch lmse
of power fr s ni WM .

The remaining twni  coumpanics studied (-\ lgen - I)e lt m u (‘oope m~m mns c I-:tect r ic mi l
Asss ic nh ut na n lund Ontsunagsun Cs uumni t y Rural ~‘,bdct rufichut isun As ssuc uhutuoun ) lure coouperhn-
tuv e s t hhut distribute psusser puuro ’hhuss ’d tro m t he tss o i  mhm)o r csumphinnes .

I”igure 9 i l bus trh nmc s the s cnv - i ce hunca s loin ebich compans - ‘I’he s tum d v hirea in this
instance us larger than for the other site su rvey chutegsirncs . inasmuc h as an c st r hu It)
miles on the dhts t and west sides vs-crc incluided to provide slhu t lm t ’su u the miti gat ion
stu dies being c unductcs l l’or the ~~hm5 v uunder luno)thcr cO ntm hmct -

The sux companies operate almost 54(M) u’ouute miles o f  lines , noit unc luding short
lines and ~Irsups less th hun 3(8) Feet , nur dis lrihmutioun lines within u rban lu cI us - Irhins-
mm ssn oun (hugh— power) lines four the Is o nu larger cnimphin ics lure oin I (Ml - 110 foot
rights—ot’-whu y In the cluse out ’ 1! PP. hu ho m u i t hO percent suf these hurl’ co mnpmuns -s uss ned -

‘[‘he balance mire nun casemen ts - NehurIx III lo t  strut ’ untioun lines 1 1 3 8  k V lund bowcr) ~ur e

sun public rights-of-s o - InS’ , w ith ss iun ic shhu rest use wi th  te lephsunc IimlJ dhm hb e -te lcx sm art
In ins’s - ~t mur q uie t te I ight hmn ot Pow en I Ih un srm umssuu iru lunes ,nr d generhull on public uoaol
R( )W’ s , wit h sonic s f n st r uhu n t io un lines n n 2 ) ) -  ts i smt ehusdi muen ts (Ill puns- mute p rs b pc rt  5-

h uge (.5 
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I.in es for the t5x n i cosnp e u Iu tuo  CS 1 u S d ls nc at ed mulomug ro.uds onl one loom oil the Ru ) 0 ~ u r n

c,isei iuduits oumi pruvl ntc propdnt ~

2.2 ,23 Earth ( ‘ unduu ’t, I’i(r
Before thus su i rs es . the bcsi i n  ,unta h le condu ctmo i t S  union nu .i tns iuu nUt the stuin,t n 1u ns ’ ,u

so , m s interred from gem n in ig s maps and muuel usuum emu ient s 1ut less t h ,mm n )() bss.’ .mt iou ns . I s in

this u’ easo in . hunst hech uumsc n il the c inusc m’c ihu t noun sl uip hetxs n,’ i,’fl s - u i  i In s o m nst us ’ t m x i t s  m m m d
huntcflflbi site ( mi nd I her’et ’uw e r’nist ). t he s i te  Sti r’s cs i nm.,’b n,idesb a t ,ns k I , n r ,i  co nupu etn~’nu-
sn x e counduct is it s  nld.nsimn’enlent pn ugI III) sun u n l, m r m o m th m u t um nu s t e m n , n k s - u i a t t I ne \k e ’ . ts’i n
candidate ‘05-Cs,

in t he Wes tern ue oz n n in is , the nine t hsus! out me,msui rcnleuul SO his the \ i id isu \t ic

net ute llturic I ’s ‘s i t  technun que . In I net , the same Instrument . m t us u n .m n ot persanu uel
xx crc enipbsus ed ton ensure t unut ’oin ’ mit s between the t w o  set s out dIuI.u, Inns! r u t  hr ~u trsim l
mehisurcunlents oo cm ~‘ Iughuun thuken at the Vs ns ~ on u msmn I est I- .m e mInt s so hem e .i lange htit!y
ou t dhum , u hs sex erhil muu e , msuuu ’enuucn t method s hIts been Iiccumuu lhiterb ~i5 en t he plus n
Sex er hn t years . I’he \\1 I met hox t nleI m’ .nmids the n hntno n af hsirm,sinthtb elecunc held lit the
elurth’ s s u n n i lmee to the mirt t uou gouul hu l uuihugnetic t ’iebd to s me Id c ant h udsms t i5 utmes IiS hi

funct ion oil’ frequuencs - ‘l’ he un s tmun i uemi t h i t nnin csunn s ns i s  sit a hoirm/su r uthu l dipole I- - lucid
sensor , a coil Il-lucId scmn s o u m . a press hutc nnuug f i l ter has, ansI Ii 5 hnriahbe trequencs
hun h m is icr ccc ix cr. I he n e c e n s  er integrlu tes the F— Inns! Il-heIst sng mi, ubs lund tnnr t l l s  the
i’h i t m s i . trsum w hich smi hsu iu’f ~u ce c mn ns lmu c t i on t  us un ite r nest , I’hc signal s n m u u m c c is teru’cs t -

na t spheu cs I sIn st lint lugh t ning stusc hhungcs I. At d ud h mnc~msnm re mc nt t m ’c , m tns u uu . tvs su
200—t ’oun n t osir’e hu ntennu hus hire Ihund s i unt peu’ pdn s tmcuub hmr ts u oufle another , the te n’ nun umnhi t in u m n
heung mu stake insen ’tesl no mnui e t hIm 12 inches hebouw the s unuih uce. I hen ourthogo nhut
phiurs ouf mehusuire ments hire nihiole lut dhuc h nif ten prcdetcrm nu n uneo l f’r eq uncmu c es nus en
rhunge nuf three s lec his lcs

In orsler to select uuue h usu mn ’ emenit lo chutiounus , ulue s tum o l  nue , u  50 .n s ses -tn ouu cs l ~nn t n n hi

gr id conf iguur1itnoin ox-her -c psu nn ts ox en ’s’ rsnuigh ls est l ub ln sh eol hdo mng lines nit I.nt utuusl e
sphicest muppm ni’ ., i urc nte ls s ix  uu u m le s h u pa nt ,  S u e  fouC. n l i ,~Ii’ so e i’e t hen m ’s lilt ihites t . hIuscsl sun
hi rex ness out ’ the c \u st m nlg cn ns luuc imv mIs o t mu thu bm n ‘.r’ . geoulogy . suw uner s hu r. Inns! lmcr - ess ub ml -

i t s  - Sutes iouc luted sun prnv lu te  prsipertv Inns) fle ,ni po u pm u l. um mot u cerut e rs ox crc etn m u l imu h ut e ob
Setecti sun ci ut e i ’n hu soe ne  bases! on lmc c cs s li’~.o! ouvsncn s hip ol , mt hi  . xx i t t u Stat e—a ss ricoh
propert s gix enu luug hest prm~u m u m x  I ngnmu ’c 10 sflovs-s t h e  lIlt. unehnsnir s ’ mun d m l t I n u L , n nu n inn s ,
lunsl l- uotu nre I I ul l t nstn ’ mutes t he gc’nilnngur - s uuhstn ’oi c tn nu ’ c.

I mu Vs ns cn i u i smrn , -‘ \ l  I - c nn nobnncm no n ix mule lusunu ements ox en s’ thuken .nt 20 s mje s alsung
t he Vs I I- I- W mu nt e nn m m , I .ang-oo nrc \ 5- I I mehisuremuuents xse u c .uI ’ .n u nunhidc - mitml i , n ng
t he W I ) -  su v e r hdlmsi ~it it enmn h n his the I -field senu s n ’ I

I hue us u cks sit t iu e cc ntr I u I  I ‘I’ ueg ioum L’s’ iudi’ h i b l y  s’~ Iuibit Is m o s s’ iuno l mu s ’ tn v - n ms , uet 1e~
m ug the prese ncs’ mit uuu h nssmo e h’ u~’c.n nu h ru .nun grns’ msss ’s . Ia the el m st , the cm u n o lm ic t m s  t x
inc reases s n um une ss Inlit . mndn c mlnng the presence mu!’ s’oins l nmctns  e ( lunuhu m imi m m ml () m’ mj o uv - j —
c i , m n l  seo lnme ruts , I’tns ’ss ’ p . ut te n mis l ime ib l un s tnhuteo t  bx the ti ’S Il/ s- Oni ts u m m r mi u h m r s tn n iss mu in

l’ ,nc’e (u7 
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Figure 12. It is based on averaged, smoot hed data t’sur t he 106 statisu ns , ‘fable X IV
summanuies the results with an area-weighted ~uveragc csunductivity value of 5.06 x
10 mhos/metcr. This t’igure is more than twice as high his had been bunt ic i pated
before the survey vo- lus conducted , the ditl’erence lying not in the actual conductivity
of the rock types . hut with the arehil extent of the lowest conductivity types , By whu y
of comparison . t he equivalent conductivity values for the W’rF lund the Nes-adhu and
New Mexicocandidate sites are 2.6 ~~. lO~ mhos/ mete r(E-W leg values measured in
January 1976), 149 “ IO mho s/met er . hind 4 17 x 10 mhos/meter , respect ive l y .

Table X I V
Michigan Conductivity Summary

Based on University of Toronto Log p Contour Map
(Frequency — 95 Hz)

Contour
Rang es Square p

~~x l 0 4 
- 

Miles Ohm-Mete rs MHOS/Meters x 10

r~~ 2 , 1 599 10 ,129 0,987

2. 1 — tO 1 ,479 2 ,197 4 .SSO

10 — 100 920 435 23A88)

(T~~ 100 431 70 I43.OO()

Area Weighted Average — 5.06 x 10 MHOS/Meter

2.2.24 K.! . Sawyer AF8 Support Potential and Operational nterface.c
K. I , S aw y er  AI” B is an buctive LI . S. Air Force Strategic Air Command (SA C )  base
located about 20 miles south of Marquiette. Frsum the hhisc, ‘he Aur - Fuirce operates
B-52H heavy bombers . K(’ - DS thinkers . F-106 fighter interceptors , hind the neces-
sary supportin g h uc t uvu t i c s  (co mmunications , os- chither , sec m mri t . resc une , e tc .  I for
t hese operhit onbul units ,

SAI’ B us of particulmur interest to S F.”s) ’ -\ RFR . since it - t’t ’crs the potential four
co llouchuti su n sun ~un ex ist ing Dol) fh mci l ils - Such “si-un se. if p: nive ru fehusible . so ou uibot
reduce SI’.A } -  ‘\RER’ s need tour new land , mind, hut t he sdnui _ ’’ ’’ u~- ’, permit operatmonal
economies through the shmuicd unse of “s ir I-since suippourting buLtiv it ics hind facilities .
For t hesc rehuss ufi s the sute su m s es included a t hus k to) subtaun mn ts urn il utu nun muhou t the
base perturue nt to Si - “si’ ARI’.R - l’he results out’ t hat effs irt hire csunt ainesl in ,n separate
vsu lume (Phurt 6) of thus report - (‘crimun mr ut o u l mhutlsun frsum t hat vsubu m nue is ldssu incsurpou-
rhuteo l nfl houth l- .I) ,’%.W hInd W&W mhutenhul (I’mu rts 2 Inns! 4 ) .

Page 7(1

--- -.—- “_.-—-‘

~

---—

~ 

-   -‘



_ _ _ _ _ _  - - --— -— ---~~~ ---- --“, ---“-- - --- - ‘~~~~~~~~~~~~
- -

~~~~~~~
.- - - - -

~~~~
--- ‘ ‘ -—‘

~~~~~~~
- ‘

CO NDUCTI V ITY IN MOOS - METER

u 2,1 x

2, 1 to 4 ~ n ‘~ no 3
/~- 
.

$
,. / / io~ ~ - nu u~ io 2

- 
/ / to 2 ‘- in

/
- 

~

.

H -

I I

~~~~~~~I W 1’ H~
I ii,’ u’ nm ’ n / 2  - ( ,i,in/!,n t m n ’ , (u ( ‘n i inlui i imi nj ç / / —

-\s nini t do h chin - bier  in t i um s v s u l munu mc Iscctmsun i  2 2  -4m . S \ h  II ocs’ umpm e s S ’(~( )  Ind ies n u n

‘ sI h mi ’quid tte (‘s h u n t s  s bc o s i ln .’s t tsu s’ug lut I n u msl—u isc , i t e gnu n  m e ’ , m i m i  s lobs . s ,mn tsmnl u ll euut h m m ns l
nu p e u 1u m uo uuu ’ -. . houusi ng. nu o unutumun is st o m age m u d  h.nn io hli ng . i s ’ c m e , mtun ’ u i , s , m ui i t . nm s fill,

sc hs us ul s , ,mnnsl clc h ui. nulr -e s’ ,n s e iu i r ’ m n t s  I he o lm n ur u ui u , uuum I~’ , nt m m m s ’’s ,nu e t Im ,’ I 2 _ tOt ) t o . nni  N S

m ’ u un nxo: ms - hhnnugers . shops . ,n mu o l ( ipdid t n ni ul l m l hunnb s h n ui gs  I lucre I nns ’ h~ t iu t .n l ~t ~ n mi hunuts t-
ings huns l 4 1 nudes nit plus cot rs uads s itu mi uc bhnse l ine tn u t ln l  b ,nse pn n pnul .n lm s u r u , mr ucb n u o hn mm g
m n mi l m t m n r x  ohepenole nts artsl s ix  i l m h uu m s’ mn n pl nix e s ’s , is hu pp us u x uu nnln m s ’ lx t O ,() It )) , u m u oh m nu c ms ’ , m s nm n g
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SAC’ s 410t h Bomhhirdment Wing us the Ibindbord organization. The Wing
Commh under report s to the 40th Air Division at Wurt s mith A FU , Michiga n mind
t hence to the 8th Air Force bit Bh urk s d bule AFI-; . Louislhnna, and SAC Headquarters at
Offutt AFB . Nehrh us ka .

‘[he bhuse civil engineering depmurtment mainthuins drmuwings of the base bind
iac i lities. Prints s)f buhout 40 of these thhit hippeared to he directly related to SEA-
FARER planning were provided by the Chief Engineer and hhus e been employed in
the system engineerung design eft’ort, On t he basis of thbit infsurmation , a tentat ive
location t’or the SEAFARER tr lunsmitter and contrsu l building ha,s been selected and
coordinated south base personnel . Buried hot whiter . csu bd whiter , mind sewage d is-
po.sa l lines service the site, hind prime psuwer dun readily he run from the base
substation,

Of the present base serv ices , it w as detern’m ined that the fsullsuw ing could
support SEAFARER either his they nsiw exis t  or through modificatisun/expanison:

• Electrical power sys t e m
S Telephone ss ’stem
• On-base security
• Base supply
• Vehicle mhiintcnance
• Grounds , building. lund cquu ipnnent m aintenance
• Local cont rhict hudminist rbutis)Ii
• Commissary

• Disbursing (limited )
• Med ic hi l(s cu’vm cc pcr~ounneI buns! dependents: nocmvm l  scr ’vmcc employees nsur

contrhictors.)

The Navy will need. ofc ouurse , to provide its o)w mi coummhunsl , operatisinal. hidminis-
trat ive. mind system ser ’v ice pcrss unne l.

Bedh uuse s it ’ t he recent unliux ouf new Air lance  pen’sonnel . vs huiti ng lists exist  four
bull Oufl-hhisd hsut isnng. mind nounc wi l l  he Invhu i lh uhlc t’or SI’ .”s I- ’A RFR pcrsoinnel unless
built or funded by the Nhtv s ,  There lure a number ouf utilities-eq uippe d su t es for
privhute mobile hoimcs . mind these chili he iuuc m ’ehuscsl t’our Navy use.

No slirect conflicts between SAFB hind S i ’ s  I’AR FR oupe rhutisuns were found.
I won hur dh us t hhit requiu’e fu rther s lmm o tS to) ensure csumpati hilitv hire Ins fsuh loso s:

• (‘sumniand counum unnidbmtioun s pr isinities i! sh~uresJ fac ilities hire emp loyed
• Psissuh le sensu tn x ml s of hi t’cw prese m ut electronic nIux ng~m tm ni n btl lunds to F I - I

si g nhuls .

The slurs cy team i’s u imn o ! mill personne l Is) he e’.Irenue ls hclpfuub in prnmv shrug
informhution mind su ggesti ng nuemuns tar huccomnuoxliut inng S I’l .’\ i ”ARFR
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