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INTRODUCTION

To meet the long-range commitments of the.Michigan Department

of State.Highways énd Transportation (MDSHT) with regard to
planning, programming and cﬁnstruction of a total transportation
network in conformance with State goals for land use and
presefvation of the.natural environment, it has become apparent

that future projects undertaken by the MDSHT must conform to a

State coordinate system. Conformance to such a system will

permit greater speed and accuracy in performance of surveys

and in referencing land titles to a uniform system.

Asg a‘result of this apparent-need, the DEpartment_Executive
Committee, on November 12, 1974, authorized formation of a

gtudy committee to examine the benefit-cost considerations of
future compliance with the.Michigan Statewidé Cdordinaté System
and to congider methods of finéncing and implementing the system

if it is considered feasible,

A committee to "study the benefits to the State of Michigan of
a.statewi&e cootrdinate sysﬁem" was established to include
repregsentatives of interested State ageﬁcies_and of industry.
The Committee consists of the'following:
. John wwwKnecht, Jr. .Chairman, Administrative Aséisgant
toe the Director, MDSHT.
. Casimir Zajac,_P. E., Engineer, Road Design, MDSHT.

. M. Tardik Ataman, P. E., Engineer, Route Location, MDSHT.

. bouglas Hooth, R.L.S5., P. E., Survey Supervising Engineer,
MDSHT. : . '




. Leo Thrall, A.S.P,, C.E.T., Supervisor, Photogrammetrics
Unit, MDSHT. :

+ BEdward W. Eva, P.E., Engineer, Engineering Systems
Development Section, MDSHT.

Milton E, Dekeyser, P.E., R.L.S5., President, Michigan
Society of Registered Land Surveyors.

. David Pawlaczyk, R.L.S., Secretary, Giffels-Webster
Engineers, Inc.

. Farl ¥, Burkholder, R.L.S5., Project Manager, Commonwealth
Asgociates, Inc,
The.following report is furnished on the basis of research and
study by the Statewlde Coordinate Study Committee. Conclusions
and recommendations are the éonsensus of the Committee,_whi;h
has cencluded that it would be beneficial for the Department
énd for the State to implement a system of compliance with the

Statewide Coordinate System,




IT,

SUMMARY AND CONCLUSION

The studies and recommendations of the committee are based

on a complete review of existing sysfems and laws and'upon

meetings with officlals of the Federal Government, affected
State agencies and members of the Michigan Society of

Registered Land Surveyors.

To permit efficient use by all public and private agencies in
Michigan, it is important that the system adopted‘provide a
simple but sufficiently preclse frame of reference for all

forms of land and construction surveys.

The recommended Statewide Coordinate System provides a
reference system that will permit rapid storvage, retrieval,

utilization and interaction between existing and proposed

automated data files, but it will be gufficiently simple to

permit utilization by users who do not employ sophisticated

computers.

When fully implemented, the system would be the basis of all
future land surveys 1in Michigan. Although immedifate benefits
will be limited, the system's benefits would inéreaée con-~
stantly as more surveys are performed in conformance with

the State Coordinate System and as the data base eXpands;

This would make initial costs more than worthwhile,

The existing system, as defined by Act 9 of Public Acts of

1964, provides an entirely adequate foundation for the future.




The gystem meets all existing and projected Federal needs

and standards.

The committee, therefore, concluded that the benefits to be
derived from the recommended coordinate gystem will be of
major long—fange significance to government, industry and

the general public.




RECOMMENDATIONRS

A.

That the authority and responsibility for the adminis-
tration of the coordinate program be the Department of

Natural Resources', Office of Geodetic Surveys.

That to provide fuﬁds needed to administer the‘program,
legislation be enacted to impose a tax of $1.00 on all

deeds . recorded in Michigan.

That the Michigan Department of State Highways and
Transportation immediately implement a pllot project.
for completion of a portion of the State Coordinate

System in conjunction with the interstate project on:

I-69 from Charlotte to Perry. The proecedures to be

followed are outlined in Federai Highway Administration
Transmittal #48 (see attachment). The cost of the
project is estimated to be approximétEIy $250,000, few
quiring 18 to 24 months to complete. Transmittal #48
provides funding for control surveys in the same ratio
as the highway construction project, in this case 907

Federal monies and 10% Michigan monies.

That the FHWA be requested to increase funds available

to MDSHT by 90% of $250,000.




IV. COORDINATE SYSTEMS

A,

What are they?

Coordinate Systems provide a method for relating accumul-
ated horizontal control on land surveyiﬁg information to
permanent ground monuments. The monuments have known
coordinates or mathematical values that can be related
to other points within the sameldatum, or to other datums

when'ties exdist.

The Michigan Coordinate System is a mathematically

desligned system of coordinates based upon geodetically¥®

surveyed quadrangle nets that have been established,

primarily by the United States Coéét and Geodetic Sﬁrvey
(USC&GS), National Geodetic Surveys {(N.G.S., formerly
USC&GS), during thé pasf 100 years. These nets are
defined by permanent "in—thewground" concrete monuments
at numerous locations throughout the State of Michigan

and the continmental United States.

At present, the concrete monuments established as part of
the system lines are approximately 10 to 15 miles apart,
with large veoids in the existing.network.. There are many
places in the State where the network does not exist.

(See attaéhed map). The coordinates utilizéd in determining

geodetic locations are X = Longitude and Y = Latitude.

% Geodetile surveys are surveys of high order or precision

adjusted to give consideration to the spherical surface of

the earth.




B. Effects of a Coordimate System to the State of Michigan

The Michigan State Plane Coordinate System is a tool

which can be used in any part of the State of Michigan

in which monuments are accessible., A well monﬁménted
coord;nate system coupled with the availability, capability,
and storage capacity of large modern electronic computers,
makes it possible to organlze and caﬁalogue data in a

meaningful ‘and readily accessible manner..

One important common denominator between data files is
that_of location. It is imperative that capablility be
provided to locate features both.natural and man-made, as
well as groupings of demographic data, economic
features and patterns of evenﬁs etec, and so'fo;th on the

earth's surface,.

Computer operations are handled more efficiently if
location can be expresmsed in mathematical terms such as
coordinates based on the conventional right-handed

1 system has

orthogonal (Cartesian) system, The Cartesian
been used In mathematical, écientific, and engineering

professiona for many yeérs.

1 Cartesian System Coordinates are a pair of numbers which
locate a point by indicating its distance from a fixed pair
of lines intersecting one another at right angles, each
distance is measured parallel to the other fixed line, (Webster)




Many problems develop when one attempts to relate data

of one Cartesiaﬁ system with that of another one. In

order to do so, one must relate the origin and orien-
tations of the two systems. If the systems are well

defined, the comparison 18 a mathematical operation of

rotation and translation which 1s simple on a computer, ﬁ

Many local coordinate systems hdve been established with
little or no regard for the relationship of their system

to state or national systems. These systems are usually

unrelated to each other except by their actual physical
" location which can only be determined by a fiéld survey.

The problem is compounded by the fact that our earth is

ellipsodal. Attempting to mathematically relate these i

systems by the use of conventional methods would be a

monumental problem. "However, once they are tied to the
Michigan Coordinate System, they can be related to each

other effliciently through the computer.

The U.S7 Government.has used a.system of geographice
coqrdinates to control national mappiﬁg activities through
the triangulation network, ﬁhich now covers North America.
Geographic coovdinates (latitude and longitude) are a
global reference system utilizing angulér units (degreeé,
minutes and seconds) rather than length units (feet or

meters).

it



The Federal Government publishes a 1ist (Horizontal

Positions or Trig List) of established monuments for use ' :

5
1
i
i
u
i

' by others. Most surveying i1s performed using length units

rather than angular units and 1s based on principles of

‘plane Buclidian geometry. Therefore, the state plane
coordinate system, (Act 9 of Public Acts of 1964), was
developed to provide a mathematical relationship between
points ©°on a giobal reference system (latitude and longi-

tude) and a plane coordinate represeéntation of the same

point.' Thus, the national triangulation network provi&es
a skeleton framework to which the statewide plane

coordinate system can be related.

In projecting from a curved surface to a flat plamne a

small distortion cannot be avolded, but the resulting

individual inaccuracies are so small as to be inconse—
guential for most ugses. Within the astate plane system,the
angulér relationship between objects is preserved'and the
gsmall inherent linesl distortiom is eliminated through
proper application of a scale factor. By using the
Michigan State Plane Coordinate System, one can share in
the advantages of a global refgrence syatem and #et have
thé convenience'nnd.efficiency of operating en a Cartesian
System. Computer files can then be sysf&matically
organized and data can be catalogued by location fof

manipulation and fetrieval for meaningful use by all.



Thus, any project can be given a sgpatial relationship

to the earth's surface. By using the Michigan State
Plane Coordinate System a design engineer may accuraﬁelv
determine tﬁe location of all feaéures within a project.
The coordinate syétem also provides the ability to
locate or reference the project to influenciﬁg'factors
such as sources or power, movement of people, environ-
mental resources, present'and proiected land use and
many other parameters which may have_an impact on the

project,

The enfire State of Miqhigan is covered by three Lambert
Projection Zones; a North Zone; Central Zone, and a

South Zone. Projects that are linear shch as pipelines,
transmission lines, or Interstate and State Higﬁways which
cross projection zones or extend into other states can
still be rglatéd'to the total scheme without developing
discontinuities in referencing coordinates. This is
accomplished by converting to'geographit coofdinates and
back againtto.the platte coordinates in the next zone through.

the use of a computer.

Cufrently, it is only with considerable difficulty,
frustration, and clos ly manipulation that projects on
separate systems can be accurately related to each other.
Even then the product is a "Bastard"” system which is

severely limited in scope and application, On the other
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hand, all information which is referenced to the Michigan
State Plane Codrdinéte‘Sysﬁem is inherently-iﬁtegrated

into a broader, cointsistent set of data. The Department

of State Highways and Trangportation can plan, design and
build transportation facilities on the same system that

the Department of Natural Resources uges to monitor the
quality of our environment. Utility compaies can locate
and ianventory within the State Plane Coordinate System all
equipment and service locations as well as their planning,
feasibility, and resourée allocation studies. City-
engineers will be able to relate tﬁe location of watermains
to gas lines, sewer liﬁes, right-of-way lines, or any ‘ ' “ﬁ
-other feature of interest which has bBeen defined. Further-

motre, operating with a common data base, with information

on a data file, provideg the caﬁability to produce compuﬁer %
generated maps and overlays, drawn’fo any scale, eliminating

expensive drafting. Many agencies in State, county, and

local government as well as.commercial aﬁd private

organizations will benefit from using an integrated data

base for locating their services and operations.

There are advantages for thé gurveying profession in using
the staée plane system, As the surveyor measures the
reiative positions of objects, and reporﬁs on his findings,
the value of his information is greatly enhanced if he is
able to relate any location to the broader body of data.

For example; The size and shape of a building may be

11
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interesting, but with its location defined by coordinates

one can tell immediately where it is located with resgpect

to 2 planued transportation or utility cooridor defined

on the same system,

In the surveying profession it i1s standard practice to

return teo a éommon stérting or refefence point., This is

called "¢closing the survey",land is done to provide a

check on fhe wprk to insure againet errors. In using the . 3
state'plané coordinétes, one can hegin at a triangulation

station (or similarly defined point)rand traverse to

another known point miles away, completing the survey
without returning to the point of origin. TFurther, 1f in

s0 dolng one executes the work with proper discipline and

adequatelywmarks the traverse points, then points thus
defined can become beginning and ending points for those

who later survey 1in the same area.

Another principle essential to surveying is that of
menumentation. Since oxiginal government surveys'marked
the location of our section and quarter sectifon corners,

in the early 1800°'s, it has been the rvespongibility of

|

the surveying profession to Perpatuate these locations

from available evidence. The importamce of the location
of section cornerg capnot be over~emphasized as title to
most of the lands throughout Hichigan‘ié referenced to the

section cormers of the U.S. Public Land Surxvey System.



The change to use of coordinate s&stems in'SUrveying

and aerial wmapping becomes greatly simplified fhrough
the use of‘modefn computer technology. The storage'of
.data resulting frqm surveying.and mapping activities

and the retfieval of pertinent information in usable
form 13 now a reality. Duplication of survey effort and

additional costs can be greatly reduced by reproducing

stored survey and mapped data on computer driven automatic

plotters, These data are available to all persons

requilring survey information.

It is slgnificant to note that data, currently being
used throughout every subdivision of government, can be
tied, by definition, to the coordinate network and then

related to other data for analysis purposeé.

The need for a polnt of commonality for referencing

information uged thorugh all levels of government and

industry 18 ngiﬁmount, A stgtewige coordinate system

completely meets this need.
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Development of a Michigan Coordinate System

A plan for.establishment of the first stéte coordinate
system was submitted to the U.S. Coast and Geodetic

Survey by an engineer of the North Carolina State Highway
Department. He gought a method of utilizing geodetic data
over an entire state which would involve only principles
of plane surveying. This brought about the establishment
in 1933 of the North Carolina Coordinate System, by means
of whic¢h geodetic positlons of triangulation stationé'could
be transformed into plane rectangular coordinates on a
single grid. Surveys in all parts of the state, so
feferenced, could be éccurately descfibed by their
coordinates referenced té the common origin of the grid.
The Coast and Geodetic Surveys, engineers, and mathema-

maticians worked out the system.

After the establishment of the coordinate system in North

Carolina, a simllar system was developed for each state,

For some states, a single origin and meridlian or reference

were sufficient. Other states, because of their large

size, were divded into several belts or zones, each zone
ha#ing its own origin and reference meridian. It is now
the ﬁractice of the U.S. Coast and Geodetic Survey to
compute and pubiish the adjusted coordinates of the state

system, based upon the North American datum of 1927,

15




At = meetiné on September 8, 1936, the Federal Board of
Surveys and Maps recoﬁmendéd to its-memﬁer organizations
that, whenever practicable, they adopt the system of

plane coordinates. These would be devised for the various
states by the Coast and Geodetic Survey. The use of these
state systems of plane coordinates as bases for their
surveys and maps will not, -because of their nature or
extent, require the use of some other system of coordinates

or method of recording.

A result of the growing uée of the State Coordinate System
is thé formal recognition given the system in a numﬁer of
stéte legislatures, Sﬁch action has been taken in many
.states and is pendiﬁg in'others;. The following is a list

of states with laws establishing State Coordinate Systems::

Alabama Massachusetts Oregon
Arizona Michigan : Pennsylvania
California Minnesota Rhode Island
Counnecticut Missouri South Dakota
Delaware Nevada Tennegsee
Georgla New Jersey Texas
Indiana New York Vermont
Louisiana North Carolina Virginia
Maine North Dakota Washington
Maryland Ohio ' Wisconsin

Individual city and metropolitan surveys:

Washington, D. C.
Philadelphia

New York City
Detroilt

Flint

Toronto

16




In Michigan, since 1964, it has been legally permissable

to define the locations of ground positions in terms-of
the Michigan Coofdinate System. At the same.time it has
not been widel& used primarily because of the gcarcity of
ground monumentation existing throughbut the state. The
only "in-the-ground” monuments which do exist are those
that were established as part of the network estéblished__
by the U.S. Coast and Geo&etic_Survey. The large spaces
between existing monuments has made it difficult and |
costly to base engineering projects on the Michigan

Coordinate Sysfem. The'exiating system does have one

“important function; it will serve as the skeleton upon
which a2 usable State Coordinate System can be built and

expanded to serve the needg of users in the future, i

The location of MDSHT owﬁed ?rpperty depends upon the
existence of properly located public land survey corners.
Occasijonally, the witnesses and the corner afe removed by
constructibn'activities in the wicinity, This resgults in

a costly resurvey in order to reestablish the COrnef in

its proper location. If a Michigan State Coordinate System
existed where monuments were of sufficient density, the
restoration of an obliterated corner would be relatively

gsimple and economical to perform.

Descriptions of state owned land could be prepared ﬁsing
Michigan State Coordinates to define boundaries, thus’

avoiding the ambiguous and vague wording sometimes found
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in land descriptions. 'Right of way monumenté, once
established, would have a coordinate value which would
make them simple to replace if deétroyed. Highwa& align-
ment could be shown on plans making use of State
Cocordinate Grid aziﬁuths in place of the present system

of assumed solar or quadrant bearings. The azimuth system
will eliminate the meed for bearing equations and will
relate all abutting project plans and land descriptions
when they are based upon the Michigan Coordinate System,
Subsequent, resurveys and improvements to trunklines
wOuld-be expedited when the or%ginal construction is based

on the same coordinate system,

The Director, ©National Geodetic Survey (NGS), Captain
Leconard S. Baker, has submitted a marked plan and cost
estimate whereby the present Michigan Coordinate System

can be expanded to a éoint where 1t wili be useful to many
public and private agencies for engineering uses. The

plan reguires placing sdditional monsments in all counties
except those in the Uppex Peninéula, and Emmet, Cheboygan
and Presque Islelin the Lower Peminsula. The plan will
bring existing comtrol up to an scceptable level of
accuracy and dengity {(see attached_mgp). The recommendation
for main scheme monuments ig bhased owm population per Sqﬁare
nile with a close apaciong of monuments in the more densely
populated cdunties. Fdllowing is a breakdown of the

recommendations.

18



Spacing of People Per No. &f Mon, Cost No. of

Monuments ‘Square M1, To Be Placed ($1,000) Co. Inv.
2-4 miles 101 to 4414 912 4,104 29
46 miles 44 to 94 426 1,917' 19
6-10 miles 3 to 35 134 603 24

lnder the Federal plam the state will pay 50% of the
estimaﬁed $§6,624,000 cost., The ébove egstimate is based

on an estimated cost éf $4,5001per-méin scheme monument,
NG S also recommends that eagh main scheme monument have
two or three subsidiary monuments established and that
traverse monuments be placed at one mile intervals-between
sdbsidiary monuments. These later monuments would invelve
additional expense but‘presumably ¢ould be ingtalled at

a later date,

For approximately 30 years prilor to passage of Act 9,
Public Acts of 1964, the Michigan“Ceordinate System was
based on the Transverse Mercator Map Projection. Wﬁen
legigslation was prepared, the La&begt Conformal proﬁéction
was determined to be most appropriate because no other
projection can cover the gtate witﬁ a legser amount bf
zoneg and gtill conform to the censtraints of vari&ﬁion

of scale factor from unity not to exceed 1:10,00Q.

The prepnséd plan by NGS would provide the basic network
from which the remaining Michigan State Plane Coordfnate

System monuments could be placed. The in-~state expertise

i9




required for implementing the last phase of the plan

is well within the capabilities of surveyors from both
the public and private sectors. This combined expertise

should be used for completing the network.
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Administration of the Program

An organization charged with implementing Geodetic Surveys

would have two main purposes. The first purpose would

be to provide a source of readily available information
concerning the existing U.S. Coast and Geodetic Survey
control, within the state, in the form of maps and files
of government publications. The second purpose would be
to perform sufveys iﬁ the areas regueated by engineers
and:surveyoré in order to increasé the ﬁumber of control

markers already established by the NGS.

The éuthority and responsibility for performing these

functions should be placed in a state agency.

House Bill No, 4074 (see attachment), introduced February
1, 1973, proposed adding the administration of the
Michigan Coordinate System to the Geological Survey

Division (GSD) of the Department of Natural Resources (DNR).

- It should be pointed out that the bill did not include a

‘provigion for funding the organization. Passage of a bill

which would include appropriate funding 1s essential before
any long range plan can be developed., It is the consensus
and recommendation of the committee that the Department

qf State Highways and Transportation initiate'actioﬁ leading
to the introduction of a bill which would place the authority
and responsibility for édminisfration of the Coordinate
System Program within the Department of Natural Resources,

by creating an Office of Geodetic Surveys,




Personnel with the DNR have indicated acceptance of this
course of action, providing the necessary funding is
appropriated by the Legislature. Ag an alternative to
eétablishing thé administrative authority for the
Coordinate System in the DNR we ﬁropose that the MDSHT
be given the'appropriate-authbrity and funds for the

administration of the program through legislative action,

The rationale for this course of action is that the

Department currently has a large fund of exﬁertise to

meet the requlrements of a long range program,

The MDSHT in performing normal activities required within o

the Department carries out more surveying, throughout

Michigan, than any other agency.

The need for coordinate tyﬁe data_inciuding planimetric,
topography, maps, census data etc., wvwsed in the planning
and constructing of transportation facilities no dauﬁt
qualifies the Department as one of the largest data users

in the state.

The administration of the Michigan Coordinate System
program, requires the development of a highl& profesgional
organizetion.equipped with the preper instruments and
accesgories to produde the required accuracies under the

Act,
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The National Ceodetic Survey 1is most anxious to engage in

a program of Geodetlc Control Surveying within the State

of Michigan.

Gilbert Mitchell of NGS, in a meeting held in Lansing,
stated that NGS is willing té help Institute a comntrol
program in Michigan. Thetre are presently two methods
which could be employed to accomplish this:

A.) NGS will provide an advisor and equipment,

TR

for training purposes of personnel in all
facets of control surveying for petriod of
one year. The staﬁe would be obligéted‘to ' i
furnish 1/2 the cost of this individual,

(approximate1y$15,ooa)-and provide office ' ;

space and secretarial service.

B.) A force of approximately 40 people could
be put to work in Michigan, as early as the
spring. of 1976, to work 6 months of the year
setting control monuments in the state. Thé
DNR would provide thelr own people and
equipmeht to work along with the NGS pevrsonnel
to set the local second order stations.while

the towers were still im place.

An alternative to the methods described would be to develop

a program using resources from the private sector.

The Professional Land Surveyors using their techaical
expertise and equipment resources can make a major con-

tribution towayrd completing the system. Using thelr



knowledge and drawing from the pool of non-techunical
unemployed, a large work force could be mobilized to
produce an immediate Impact upon unemployment as well

ag the Iimmediate benefits to be derived from the system.

A program of this nature could create 400-500 new jobs
for the life of the project. Additional monies from

the general fund would be needed to support the project.

Supportive of the cooperative program with DNR is a
program developed through the Federal Highway Adminis-
tration for control surveys in conjunction with

tfansportation facilities.

Transmittal #48, as addendum to‘the Federal Highway .
Administration; (FHWA), Federal-aid Highway Progfam
Manual defines procedures for performing control surveys
as part of highway construction and states that thé'
ratio of federal participation will be that authérized
for the class of funds applicable to the Federal-aid
system inﬁolved. In other words, control work along the
interstate system would be on a 907 <« 10% federal-aid
basis,while work aloné primgry and secondary federal-aild
roads would be on a 70%Z - 30% basis. 1In addition, NGS
will supply one-half of tﬁe state's sharg of the_cost of
the comtrol_surveye.. {copy of Transmiﬁtal #48 1is

attached to this report).

Transmittal #48 describes the only existing methods of

implementing a monumentation program utilizing federal
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funds. 1t shoﬁld be emphasized thatlfunding for other
than Intérstate Highways would come from the yearly
approptionmeﬁt. However, the cost, to the state, of a
control gurvey program will be far exceeded by the future

benefits both public and private.

As previously discussed, a joint or cooperative long
range program between NGS, the State of Michigan, private
gurveylng and engineering firms is the ideal method of

completing the network.

An_an&lyéis of field and offlce operations indicatg the
need for DNR, Office of Geodetic Surveys, to establish

at least initially, & professlonal staff of eleven (11);
gsupporting technical staff of ten (10); cleriéal staff of

one.

The field crews working with NGS crews would then place
the subsidiary stations and one mile stations, that are

requlred, utilizing thirty meter towers of HNGS.

NGS normally places one main scheme stétion per man per
month. The forecasted time required for completing the ;
main schemes stations 1s then six plus years. The fore-
cast for completing the remalnder of the network is

projected to be ten plus years.

The MDSHT could make a major impact on the time required
to complete the systém by developing a plan for placing
monuments in conjunction with planned tranaportation

facilities.
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L V. FISCAL EFRFECTY
A. Cost
| The dgvelopment of a cooperative program between National
Geodetic Surveys (NGS) and Office of Geodetic Surveys of
the Department of Natural Resources involveé combining

professional expertise of both organizations into an

integrated work unit,.

The NGS crew consists of 20 men equipped with the latest
in theodolites, long distance measuring devices, and sélf

erecling rLowers,

The Geoderic Survey crews should include 6 men each, 3

- crews with a supporting offlce staff of 4 people as well

as comparable equipment,

NGS Cost
Twenty (20) men @ $22,000/year (including living costs) =

$440,000,

DNR Cost
The Office of Geodetic Surveys staff would incur the same

annual operating cost of $440,000.

Therefore, in a contributing program the State of Michigan
would be required to support financially 50%2 of the NGS

cost or $220,000.

In support of this pragram; the Michigan Department of

State Highways and Transportation (MDPSHT) in conjunction

with the annual trangportation facility construction

b 4



program could_perform gimilar activities. The MDSHT

work would be performed under the direction of NGS
following the guidelines of Federal Highway Administration
(FHWA) Policy and Procedural Memorandum (PPM) #48
(attached). The added cost for performing the monumentas
tion work to a minimum of second order accuracy ?ould be
an added cost to the MDSHT. The edditional cost sghould

be credited to the MDSHT account from GENERAL FUNDS. The

added cost' for first and second order moﬁuméntation and
increased survey accuracy would be approximately $1,000

per mile.

The annual estimgte& amount for additlional surveving work
to_be perfermed on the Federaluaid_?rimary and Secondary
System, Interstate System and other transportation
facilities 1is based upon 70 mileg of new construction

per year. .Considering federal participation in the
program, it is estimated the MDSHT would incur added cost
in the amount of approximately $20,000‘per vyear for this'

type of a program.

The MDSHT could under the same FHWA program develsp an
annual program for monumenting the completedportion of the
transportation gystem. The cost Ffor this work would be
dépendent upon the availability of field crews and Federal
Highway monies. The projected fiscal effect to the State
of Michigan i{is forecasted to be approximacely $858,000 per

year, for the initial six pluys years., Approximately.
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$440,000 per year for the following five to six vears

and then reducing to approximately $300,000 per year to

maintain supporting staff.
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Financing the Program

2.

State Monies

a .

Available Michigan Department of State Highways

and Trangportatien Monies.

Act 51 of Public Act 1951 restricts the.use of
the gasoline tax to highway purposes, however,
monumentation within the corridors of highway

facilities is an integral part of the design and-

“planning process. Highway funds used to monument

~the entire highway system should then play a

significant role in completing the system.

It 1s estimated a program of this nature would
account for approximately 10,000 monuments of the

needed 50,000 monuments.

Department of Natural Regources (DNR) Monies.

The DNR curvently has a mapping program but has
neither the authority nor the funds to support

a coordinate monumentation program.

The State Mappilng Advisory Committee, ecreated in
1966 by Section 16 of House Bill 4044, recommended
that the State partlicipate in the cooperative
program for 7.5 minute quadrangle mapping by USGS.
The legislature has appropriated a yeariy
allocation of $50,000 of MDSHT funds as the State

share in the program.
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It will be mecessary to provida monies from

the GENERAL FUND to financlally support a

program for monumenteting the remainder of the

state.

In order to eliminate the negative affect of
the program on the General Fund,-legisiation
proposing $1.00 tax on all deeds registered in

Michigan is recommended, The $1,00 tax will

produce between $500,000 to $750,000 annually,
enough to administer the program. A continuing

program_for-funding is not only essential but,

mandatory.

30




LA

Cqsf“BEﬁefits

The coordinate study committee examined present survev

procedures and compared them with methods that would be

used with a completely monumented gygtem compatible with

existing state statutes.

Three areas of gurvey costs and savings were the basis

for the cost benefit analysis:

1. Land survevs being performed by survevors
in the private sectors to set or re-set

property boundaries.

2. Engineeering surveyvs performed in connection
with planning, design and construction of .

physical proifects.

3. Functions related to using, recording, checking
and :rapproving documents, plans, legal descriptions,
creéting maps etc., resultant from the previous

two types of survevs.

There are approximately 500 Registered Land Surveyors in
private practice in Michigan at the present time. Ip per-
forming property surveys apnroximgtelv 58% of thelir time
involves locating corners. Approximately 750,000 deeds are
recorded each vear., Approximately 200,000 of these trans-~
actions require a property survey that includes locating -
corners. The cost savings resulting from a compléted system
would evolve from the man hours saved 1n locating corners,

It is estimated 50% of these hours would be saved.
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Charges for property surveys are based upon costs for
men and equipment. Therefore, the following analysis is

developed:

-1. Averapge cost per property survey is approximately
$100.00.
$100.00 x 200,000 x (58% x 50%)'= 5,800,000
2. Engineering Survéys

A. Department of State Highways and
Transportation Field Surveys, 5%-10%
of Annual Expenditures (1,500,000) = 150,000
B. Private Engineering Surveys in

Michigan egtimated 10,000,000 4,000,000

3. BRelated Functions = 1,000,000
TOTAL 10,950,000
Cost/Benefit Analygis (In Millions)

Years Years Year Year

1-6 71-12 13 14

Cost ' $3,9 $2.6 $ 0.3 $ 0.3
Benefits ' $10.95 $10.95

Accured ($3-9) ($6.5). §4.15 $14.8

Benefits
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Act Ho. 9 _ (L e
{l! -

: Puvile dcts of 1764 . &
App -wel 2y aavernor {
sarca 20, 1964

Introduced by Reps. Buvsley, Gordon, Rasmussen, birs, Héger, Davis, Cobb Ind/ Tisdale

ENROLLED HOUSE BILL No. 203

AN ACT to describe, define and officially adopt a system of coordinates for dec:gnanng

- the position of points on the surface of the earth within this state.

The People of the State of Michigan enact:
Sec. 1. (1) The system of plane coordinates which has been established by the United

States coast and geodetic survey for defining and stating the positions or locations of points

on the surface of the earth within this state is hereafter to be known and designated as the
Michigan coordinate systein.

(2) For the purpose of the use of this system the state is divided into a north zone,
& central zone and a south zone. _

{3) ‘I'he area now included in the following counties constitutes the north zone: Gogebic,
Ontonagon, Houghton, Keweenaw, Baraga, Iron, Marquette, Dickinson, Menominee, Alger,
Delta, Schooleraft, Luce, Chlppewa and Alackinac.

(4) The area now included in the following counties constitutes the ccntral z0ne;
Emmet, Cheboygan, Presque Isle, Charleveoix, Leelanau, Antrim, Otsego, Monimorency,
Alpena, Benzle, Grand Traverse, Kalkaska, Crawford, O:coda Aicom, Manistee, Wexford,
Missaukee, Roscommon QOgernaw, Tosco, Mason, Lake, O:ceols Clare, Gladwin and Arenzc.

{3) The area now included in the following counties constitutes the south zone: Oceana,

Newaygo, Mecosta, Isabella, Midland. Bay, Huron, dMuskegon, dMontcalm, Gratiot, Saginaw,
Tuscola, Sanilag, Ottawa, Kent, Ionia, Clinton, Shiawassee, Genesce, Lapeer, St. Clair,
Allegan, Barry, Eaton, Ingham, Livingston, Qakland, Macomb, Van Buren, Kalamazon, Cal-
houn, Jackson, Washtenaw, Wayne, Lcrncn, Cass, St. ]0§Eph Branch, Htl!adak Lenawee
and Monroe.

Sec. 2. (1) As estabiished for use in the notth zone, the Mlchngnn coordm:ﬂ.e system
shall be named, and in any land descdption in which it is used it shall be designated the
biichigan coordinate system, north zone.

{2) As established for use in the central zone, the Michizan coordinate system shall be
named, and in any land deseription in which it is used it shall be designated the Michigan
coordmate system, central zone.

(3) As cstablished for use in the south zone, the Michigan coordinate system shall be

(4
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named, and in any land description in which it is used i shall be designuted the Michigan
tooulnmlc systent, south zone.

Sec. 3. The plane cvardinates of a point on the carth's suckace, ta be used o CENTRIGNNTIN
the position or location of such puint in the appropriate zone of thls system, shall consict of
2 distances, expressed in American survey freet and dectmals thereof, One of these distances,
to be known as the “x-coordinate”, shall give the position in an east and west direction; the
other, to be known as the “y-coordinate”, shall give the position in a north and south
direction. These coordinates shalt be made to depend upon and conform to the coordinates
on the Michigan coordinate system, of the triangulation and traverse stations of the United
States coast and geodetic survey within this state, as those coordinates have been determined
by the survey.

Sec. 4. When any tract of land to be defined by a single detcnptmn extends from 1 into
another of the above coordinate zones, the posnmns of all points on its boundades may be
veferred to either of the 2 zones, thc zone \&htch s used bemg specifically named in {Dc
description..

Sec. 5. (1) For thc purposes of more prcusely defining the Michizan coordinate system
the following definition by the United States coast and geodutic survey is adopizd:

(2) The Michigan coordinate system, noith zone, js a Lambert conformal projecticn of
the Clarke spheroid of 1866, magniled in linear dxmcnsmn by a factor of 1.0000332, having

- standard paraliels at north Jatitudes 45 degrees 29 minutes and 47 degrecs § minufes. along
which paraliels the scale shall be exact. The origin of coordinates is at the intersection of the

fneridian 87 degreas zere minutes west of Greenwich and the paraliel 44 degrees 47 minutes
porth latitude. This origin is given the coordinates: x = 2,000,000 feet and y == 0 feel,

(b) The Michigan coordinate system, central zone, is a Lambert conformal projection
of the Clarke spheroid of 1866, magnified in linear ditnension by a factor of 1.06G00332,
baving standard parallels at north latitude 44 degrees 11 minutes and 43 degrees 42 minutes,
along which parallels the scale shall be exact. The ouigin of coordinates is at the interseetion
of the merdian 84 degrees 20 minutes west of Greenwich and the parallel 43 dezrees 19
minutes north katitude. This arigin is given the coordinates: x == 2,000,000 feet and y == 0 eet,
. {c) ‘The Michigan coordinate system, south zone, is a Lambert conformal projection of
the Clarke spheroid of 1866, magnified in lincar dimension by a factor of 1.0000382, having
standard parallels al porth latitude 42 degrees 6 minutes and 43 degrees 40 minutes along
which parallels the scale shall be exact. The origin of coordinates is at the intersectinn of
the meridian 84 degrees 20 minutes west of Greenwich and the parallel 41 degrees 30 minules
north latitude. This origin is given the coordinates: x == 2,000,000 feet and y == O fect.

(2) The position of the Michican coordinate system shail be as marked on the ground

by trangulation or traverse stations established in conformity with standards adopted by

the United States coast and geodetic survey for first-order and second-order geodctic conirol
surveys, whose geodetic positions have been rigidly adjusted on the North Arerican datum
of 1927, and whose coordinates have been computed on the system herein defined. Any such
statlon may be used for establishing a survey connection with the Michigan ceordinate system.

Sec. 6. No coordinates based on the Michigan coordinate systemy, purjorting to define
the position of a point on a land boundary, shull be presented to be recorded in any public

“land records or deed records unless such point is within 24 mile of a triangulaiion or traverse

station established jn conformity with the standards prescribed in section 3 of this act.

Sec. 7. The use of the term Michigan coordinale system on any map, report of survey,
or other document, shall be limited to coordinates based on the Michigan cootdinate system
as defined in this act. '

Scc. 8. Wherever coordinates based on the Michizan coordinate system are uszed to
describe any tract of land which in the same document is 2lso descnibed by reference to eny
subdiviston, line, or corner of the United States public Tid sutveys, or Lo any subdivizion
plat duly ncorde in accordance with Act No. 172 of the Public Acts of 1929, as amendid.
being sections 560.1 to 560.50 of the Compiled Laws of 1948, the description by coordinates
shall be censtrued as supplemental to the basic description of such subdi\'isiml, line, or
corner contained in the ofiicial plats and ficld notes filed of record, and in the event of any
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"] conflict the description by reference to the subdivision, line, or corner of the United States
ok public land surveys, or recorded subdwvision plat, shall prevail over the description by :
{7:*: coordinates, - ’ ‘ -
i Scc. 9. Nothing contained in this act shall require any purchaser or mortgages to rely
>3 on a description, which depends exclusively upon the Michigan coordinate system, :
", |
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U. S.'DEPARTM ENT OF TRANSPORTATION

N
R, wqazé:‘; FEDERAL HIGH'WAY ADMINISTRATION
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"Anuo‘

EDERAL-AID HIGHWAY PROGRAM MANUAL

VOLUME 6 | . ENGINEERING AND TRAFFIC OPERATIONS
CHAPTER 3 | PRECONSTRUCTION PROCEDURES
SECTION 2 | PROGRAM AND PROJECT PROCEDURES

 Par.

SUBSECTION 1 GEODETIC SURVEYS AND STATION MARKERS

Transmittal 48
PURPOSE ) . August 5, 1974
AUTHORITY _ HNG-11
BACKGROUND ' ' : :
POLICY
JINITIATION OF PROJECTS
STANDARDS
. PROGRAMING
. PRESERVATION
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PURPOSE

% The purpose of this directive is to preseribe procedures
for conducting geodetic control surveys when partmczpaiton
with Federal-atd highway funds in the cost thereof is
proposed and to encourage interagency cooperation in
setling station markers, surveying to measure their
position, and preserving the control so established.

2, AUTHORITY
Section 101(a), Title 23, United States Code, defines the-
term "construction' to include the establishment of
temporary and permancnt geodetic markers in accordance with
specifications of the National Occanic and Atmospheric
Administration {NOAA)} in the Department of Commerce.
Section 315, Title 23, United States Code and 49 CFR 1,48
authorize the issuance of regulations to implement

+ these projeccts. - ‘

3. BACKGROUNI)

a. The National Ocecan Survey (NOS), a component of NGAA,
' has the responsibility for establishing a nctwork of
basic control surveys and station mavkers of sufficient
- accuracy and permanence to provide the rigid framework
nceded by engincering, cadastral and cartographic
agencics, Adcquately monumented second-order geodetic

* Regulatory material is italicized. ' -
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4. POLICY

1

a.

surveys arc needed to provide the necessary horizontal
and vertical control for the aerial and ground surveys
and mapping activities required in the dcv01opmcnt and
operation of modern highways.

The O0ffice of Hanagement and Budget has delegated to the
Department of Commerce, the lcadership In insuring that

- Federal funds for high-order surveying are expended in

such a manner that they contribute to the completion of
the National Geodetic Control Networks and are not
performed as single purpose surveys. This responsibility
has been further delegated to NOS and its subcomponent
the Natlonal Geodetic Survey.

Ceodetic surveys along Federal-aid highway system roufc
may be programmed as Federal-aid highway projects. It
shall be the policy of the Federal Highway Administration
{FHWA) to encourage the use of the procedures described
herein to establish permanent survey control of second-

order accuracy, or better, whenever feasible or prac-

ticable for highway development.

All geodectic survey work performed as a Federal-aid
highwav proiect will conform to NOS specifications, [The

YOS will, as the representative of FHWA, be responsthble

for the inspeection and verification of the work to
ascertain that the specifications for the work have been
met. Final project acceptance by FHWA will be predicated
on a finding of acceptability by N0S, Geodetic surveys
may be performed by NOS forces or by qualificd crews
assigned by the State highway department. A State
highway department should feel free to'do the work with
its own forces but if it does not have personnel on its
staff qualified to undertake the work, it may employ
either qualified private firms or NO% 1f that agency's
services can be secured.

. Geodetic station marker projects may be established to

aid in the development of any Federal-aid route. Exten-
sive projeccts covering routes that will result in'a
pattern of closed geometric figures are encouvaged. This
is especcially desirable as a means of increasing the
reliability of the survey where few existing markers are
avallable for-chcsking the accuracy of surveys.

~
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d. Modern surveying instruments and.methods provide a
means of establishing a considerable number of geodetic
station markers on adjacent routes by developing
auxiliary control stations. Consideration, therefore,
should be given to establishing some gcodetic station
markers to serve as control points on routes nearby
or connecting to the Federal-aid routes covered by
geodetic survey projects when this can be done as an
incidental to the main project W1Lh little additional
cost. s

L}

INITIATION OF PROJECTS. A )

All geodetic survey projects shall be ccordinated by the

FHWA Division Engineer, the State highway department and

NO0S. Any State highway or transportation department desiring
to initiate a project for the establishment of geodetic
station markers, either as a planning survey project or as

a Federal-aid construction project, should first write to the
Director, National Geodetic Survey, Rockville, Maryland
20852, He will arrange for his representative to meet with
representatives of the State and the FHWA Division Engineer
to discuss the proposed project. At this meeting a decision
should be reached on such things as (1) the mecans by which
the survey project will be accomplished; (2) the spacing
between markers, (3) whether the State will furnish aerial
photographs on which the location of markers will be

~indicated; (4) the approximate schedule to be followed; and,

{5) the approximate cost of the project, which shall include
all station markers, their setting and surveying, and the
computations and adjustments of the survey. The agreement
between the State and NOS resulting from this mecting should

be made a part of the project record.. The NOS will be
~custodians of and the dlstrlbutlng agency for the survey

data.

STANDARDS

a, Highway purposes may best be served by the establishment

of station markers for horizontal control along Federal-
aid highway routes at spacings of 3 to 8 kilometers
fabout 2 to & miles) and station markers for vertical
eontrol at spacings no closer than 1 kilometer.

¥

‘b, Projects should be of sufficient scope to permit efficicnt

use of field parties. Projects should extend at least
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30 kilometers. Projects may be coordinated with
adjoining States to attain greater efficiency.

Where geodetic station markers cannot be established
inttially at points readily accessible from the Federal-
aid route, or where unavotdable circumstances result in

their being established within construction limits,

supplemental projects may later be approved to set and
survey markers at satasfactory permanent poantu, pre-
ferably within the right-of-way but at points where their

use does not introduce traffiec hazards.

In the execution of surveys for establishing geodetic

~station markers, it may be necessary to establish

temporary intermediate geodetic stations. If these
intermediate stations have a potential value for
extending or checking other future highway surveys or

"would be of benefit to other survey agencies, they
"should. be preserved by settlng permanent. station markers,

where needed, and preserving the necessary data.
' ‘ : b

PROGRAM’IN(J - o o

N
FGdCIﬂ] id con;tructlon projects for the cstab71¢hment <_

of geodetic station markers should be programmed in the

" same manncr as other Federal-aid projects. Projects in

each State Shall be identified by a scparate numbering
system in chronological order beginning with number one..
Aiseparate symbol designation of GM will be uscd, followed
by the letter indicating the class of funds, such as Sy
GMI, GMF, and so forth. The ratio of Federal participation
Wlll be thqt authorized for the class of fundC applicable
to the Federal-aid system involved. :

e

Pro;ects f01 the establishment of geodetic statuon

markers may be included in HPR work programs provided
that regular neccessary planning activities can be
maintained otherwise. On such work programs, geodetic
station marker projects will be included as scparate
1t&mq : a

PRESERVATTOh : s . ) !
’ o

.aﬂ

Any loss or destruct1on of pcrmanent monuments necessi-
tates additional expenditure of public funds and deprives
englnoerg of much valyable data until they are replaced.

* % e o
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b. It is recognized that some station markers may be in

3 such locations or placed in such a manner as to inter-
fere with future highway construction or maintenance,

_ When such situations occur, advice should be forwarded

3 to the Director, National Geodetic Survey, Rockville,

. Maryland 20852, telephone 301-496-8600, who will take
corrective measures or arrange with other agencies for
this service. Surveying and mapping agencies have
given assurance that they will, to the best of their
ability, relocate the monuments with their own forces.

: . When this cannot be accomplished readily, they would

i appreciate cooperation of State highway officials or

contractors to insure that the basic data is preserved

until such time as the new monuments can be established.

e
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read as follows:

HOUSE BILL Ne. 4074

-

-~

-

February 1, 1973, Introduced by Rep. Smit and referred to the

Committec on Conservation and Recreation.

A bill to amend Act No. 9 of the Public Acts of 1964, entitled

AR act to describe, define and officially adopt a system of coordinates for

designating the position of points on the surface of the earth within this
state,"

being sections 54.231 to 5h.23% of the Compiled Laws of 1870, by adding sec-
tions 10 and 11. ;
’THE PEOPLE OF THE STATE OF MICHIGAN ENACT:

Section 1. Act No. 9 of the Public Acts of 196ﬁ,_bcing sections 54,231 to

54,239 of the Compiled Laws of 1970, is amended by adding sections 10 and 11 to

SEC. lb: THE ADHIHiSTRATIVE_AGEﬁtY O? THE MHICHIGAN COORD INATE SYSTEN
SHALL BE THE GﬁOLéG}CAL SURVEY DIV!S}ON OF THE DCPARTMENT OF EATURAL RESCURCES,
AND lT SHALLlHAVE THE FULLOW!NG ADDITIOHAL PCNERS AtD DUTIES:

() 710 COORDINATE, PREPARE, AND ADHIN!S%ER A GEODETIC COUHTROL PROGRAM
THROUGHOUT'THE STATE.
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i (5)‘ TO CREATE AN ADVISORY COUNCiL OF REPRFSENTATIVES OF AFFECTED STATE

2 AGENCIES, STATE ENGINEERING, SURVEYING AND PLAHNIHNG SOC!ETIES, AHD LOCAL

3 GOVERNING AND PLANNING GROUPS. THE ADVISORY COUNCIL SHALL -RENDER SUCH SERVICE
AS THE GEOLOG‘CAL SURVEY DIVISION'QF THE DEPARTMENT OF NATURAL RESQURCES o
REQUIRES IN CARRYING OQUT THE PROVISIONS OF THIS ACT.

(C) TO UTIiLIZE SERVICES OF THE UNITED STATES COAST AND GEODETIC SURVEY

{D) TO PREPARE AND ADMINISTER A GENERAL TOPOGRAPHIC MAPPING PROGRAM
{ . _ .

4
5
&
7 AND THE UNITED STATES GEOLOGICAL SURVEY ON A MATCHING FUND BASIS.
8
9. THROUGHOUT THE STATE.

. |

() TO PROVIDE EXPERT CONSULTING AND ADVISORY SERVICES TO MUNICIPALITIES
1T T anp PLANNING DISTRICTS FOR SEPARATE LARGE SCALE MAPS, THE SERVICES SHALL

12 (NCLUDE BUT NOT BE LIMITED TO SPECIF [CATIONS FOR FoénAT, CONTENT, SCALE, col-
13 TouR !NTERVAL,'AND ACCURACY ., | |

ITF)- T0 PROMULGATE RULES FOR'CCHTRACTlNG FOR LARGE SCALE MAPS AND TO

ESTABLISH STANDARDGS FOR INSPECTION, ACCEPTANCE, OR REJECTION OF THE MAPS.

{6) TD-MAKE OR CAUSE TO BE MADE SURVEYS, COMPUTATIONS, AND FIELD MOKU-
17 MENTATIONS NECESSARY TO FURTHER OR COHPLETE THE MICHIGAN COORD IMATE SYSTEM
18 (H) TO EHTER INTO CONTRACTS OR COOPERATIVE AGREEMENTS WITH OTHER STATE
19 ORFEDERAL AGENCIES IN PROKOTING THE MICHIGAN COORDIKATE SYSTEH
20 (1) 1o ACCEPT GIFTS, GRANTS, BEQUESTS, QR DEVISES FOR THE PURPOSE OF
© 21 CARRYING OUT THE PROVISIONS OF THIS ACT.
22 (J) 7O COORDINATE, ORGANIZE, AND DIRECT FEDERAL OR OVHIR ASS!STANCE
23 WHICH KAY BE OFFERED TO FURTHER THE PROVISIONS OF THIS ACT.
24 . (X) TO COOPERATE w:fn ANY IND}VIDUAEl.FIﬂH; COMPANY, AND PUBLIC OR PRI~
25 ‘VATE AGENCY IN CARRYING CUT THE PROVISiONS 0F TH]S ACT.
26 ' {L) TO PROMULGATE RULES AND ESTABLISH SPECIFICATIONS FOR THE ESTABLISH-
27 HENT AND USE OF THE MICHIGAN COORD INATE $YSTEH COHS[STEHTAWITH THE PRACTICES
533 073 o ’ - |




AND STAHDARDS OF THE UNITED STATES COAST AND GEODETIC SURVEY, AND ACT KO. 288
oF Tué PUBLIC ACTS OF 1967, AS AMENDED, BEING s&craoﬁs 560,101 T0 5607293 OF
THE MICHIGAN COMPILED LAWS. ‘

() TO PREPARE TO ASSUME CONTROL OVER TOWNSHIP PLATS AND FIELD NOTES NQw
i THE LANDS Dlvis:oN OF THE DEPARTMENT OF NATURAL RESOURCES.

SEC. 11. {1) THE GEOGRAPHICAL SURVEY DIVISION OF THE DEPARTMENT OF
NATURAL REédURces SHALL PROVIDE FOR A REPOSITOR OF ALL MAPS, CHARTS, SURVEYS,

NOTES, PHOTOGRAPHS, OR OTHER MATTERS RELATiNG 70 THE LAND, AIR, OR WATER OF

THIS STATE INCLUDING BUT NOT LIMITED TO:

(A} UNITED STATES GEOLOGICAL SURVEY HAPS OF TOPOGRAPHIC QUADRANGLE-,DOTH

:PRELIHINARY AND FINAL PRINTS, AND ANY OTHER GEOLOuICAL HAP.

{B) MAPS RELATING TO FOREST SERVICE OR SOIL CONSERVATION
() NAVIGATIONAL CHARTS AS PREPARED BY: UNITED STATES LAKE SURVEY;
UNITED STATES AIR FORCE AND THE UNITED STATES GEOLOGICAL SURVEY

1)) COHPILED\MAPS OF THE ARMY MAP SERVICE AND UNITED STA:ES GECLOGICAL

SURVEY.

-

{(E) PUBLISHED MAPS OF STATE DEPARTMENTS AND AGENCIES. |

(F} UNITED STATES PUBLIC LAND SURVEYS OF TOMWHSHIP PLATS AND FIELD HOTES.

(G) SUBDIVISION MAPS AND SURVEYS, ' |

() KAPS OF CITIES, viLLAGEs, TOWNSH!PS? AND COUNTIES,

{1} HISTORICAL MAPS |

{J) SURVEY MAPS AND RECOVERY SECTION CORNER IOTES

(K) AERIAL PHOTOGRAPHS AND NEGATIVES. | . j”‘
. {2) THE GEOLOG[CAL SURVEY DIVISION SHALL PROVIDE FOR THE. IHDEX ING,

FILING, CATALOG!HG, REPRODUCTIOH SALE, AHD ACCESS OF ALL MATTERS PROVIDED FOR
EN SUBSECTION (1),

L33 '13
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