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Serving the Counties o

August 25, 1996

STATEMENT OF THE EXECUTIVE DIRECTOR

Since early 1964 the Regional Planning Commission has recommended to the governmental agencies operating within the Southeastern
Wisconsin Region the use of a unique system of survey control. The wide extent to which this recommended survey control system has
been adopted and applied within the seven-county Region provides tangible evidence that regional planning carried out on a voluntary,
cooperative basis can be effective, and that desirable areawide objectives can indeed be attained through the individual but coordinated
efforts of the many individual governmental entities operating within the Region.

The importance of the recommended system of survey control itself, and of the potential benefits which will accrue from application of
the system, cannot be overemphasized. Application of the recommended system of survey control not only provides a sound, permanent
basis for the efficient conduct of land and engineering surveys of all kinds throughout the seven-county Region, but also serves to abate
many costly and vexing problems concerning the location and description of real property boundaries that plague landowners, realtors,
attorneys, abstractors, assessors, land surveyors, civil engineers, and planners within the Region. Its application, moreover, prepares
the way for the eventual modernization of land records within the Region and the creation of a parcel-based, computerized, land
information system.

The basic survey data obtained through application of the recommended survey control system are of direct use to land surveyors and
civil engineers in private practice and to private utility corporations, as well as to public planning and engineering agencies operating
within the Region. In order to make these data more readily available to all potential users, the Commission in 1968 issued SEWRPC
Technical Report No. 7, collating all of the survey data which had then been obtained within the Region through application of the system
in a single reference volume. That SEWRPC Technical Report No. 7 constituted a useful document was clearly indicated by the fact that
the supply of 500 copies of the report published was soon exhausted. Yet an average of almost 500 inquiries per year are received by the
Commission relating to the survey data provided in the report. Accordingly, it was decided to republish the report and in 1990 a second
edition was issued.

This, the third edition of SEWRPC Technical Report No. 7, collates and presents all of the control survey data obtained to date within
the Region through application of the Commission-recommended survey control system. Any errors noted in the original and second
editions have been corrected in this third edition. Moreover, since the control survey system has continued to be expanded within
the Region, the third edition now contains control survey data for 8,653 U. S. Public Land Survey corners and for 1,867 square miles
of area.

The third edition of SEWRPC Technical Report No. 7 also contains a description of provisions made by the Commission to accommodate
those who desire to use Commission published horizontal and vertical survey data on the North American Datum of 1983 (91), and on the
North American Vertical Datum of 1988, respectively. Two separate studies were conducted by the Commission during 1994 and 1995
and reports prepared in each case that provide efficient computational methods by which conversions from the North American Datum
of 1927 and the National Geodetic Vertical Datum of 1929 to the aforereferenced datums can be made at a documented level of accuracy
adequate for control survey purposes. Those reports are referenced in Chapter III and summarized in Appendix G of this report.

Although every effort has been made to ensure the accuracy of the data presented in this report, the massive scope of the survey programs
involved in the collection of the data and the complexities involved in the collation of the data make it highly probable that some errors
remain in the published work. Users of the data are, therefore, requested to bring any errors that may be found through application of
the data to the attention of the Commission staff so that, as supplements to this report are issued from time to time, these errors may
be corrected.

Respectfully submitted,

e

Kurt W. Bauer
Executive Director
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Chapter I

INTRODUCTION

In February 1964, the Southeastern Wisconsin
Regional Planning Commission published SEWRPC
Planning Guide No. 2, entitled Official Mapping
Guide.! That guide contained a description of a
unique system of survey control, which was recom-
mended to governmental agencies operating within
Southeastern Wisconsin as a framework for the
compilation of large-scale topographic and cadastral
base maps, and as a basis for the conduct of land
and engineering surveys within the seven-county
Southeastern Wisconsin Region.

This recommended system of survey control has
since been widely adopted and applied within the
Region. As of September 1996, the counties and
municipalities shown on Map 1, as well as the
Regional Planning Commission itself, have adopted
and applied the recommended survey control system
within the Region as an integral part of extensive,
large-scale, floodland, transportation corridor, and
general municipal base mapping programs. In addi-
tion, the Wisconsin Department of Transportation
has utilized the recommended system of survey
control as a basis for highway corridor study efforts
within southeastern Wisconsin;, the Milwaukee
Metropolitan Sewerage District has utilized the
system as a basis for flood control and stormwater
drainage management efforts within the District
and its contract service areas; and the Wisconsin
Department of Natural Resources has utilized the
system as a basis for flood hazard mapping within
the Region. Consequently, as of September 1, 1996,
the recommended survey control system has been

'SEWRPC Planning Guide No. 2, (Second Edition)
Official Mapping Guide, was revised and reissued
in June 1996. The basic concepts and principles
set forth in the second edition of this guide have
remained unchanged from those set forth in the
first edition.

extended throughout 1,867 square miles, or 69 per-
cent, of the 2,689-square-mile Region; and 8,653
U. S. Public Land Survey section and quarter-
section corners, or 75 percent of all such corners
in the Region, have been relocated, monumented,
and positioned accurately and precisely on the State
Plane Coordinate System. In addition, as of Septem-
ber 1, 1996, work was underway which will extend
the recommended survey control system into an
additional 65 square miles of area within the Region
and which will result in the relocation, monumen-
tation, and coordination of an additional 249 U. S.
Public Land Survey section and quarter-section
corners. Thus, the recommended survey control sys-
tem will shortly have been extended over a total area
of 1,932 square miles, or about 72 percent of the 2,689-
square-mile Region, and 8,902 U. S. Public Land
Survey corners, or about 76 percent of all such cor-
ners in the Region, will have been relocated, monu-
mented, and positioned on the State Plane Coordinate
System (see Map 2, Figure 1, and Table 1).

The Commission recommended survey control sys-
tem is of use to attorneys, abstractors, appraisers,
land surveyors, civil engineers, and planners in
private practice, and to private utility corporations;
as well as to governmental agencies, such as county,
town, city, and village assessment, planning, engi-
neering, and land information departments; county
and state transportation departments; sewerage,
airport, harbor, and park and planning commis-
sions; and soil and water conservation districts. It
was, therefore, believed desirable to collate all of
the survey data obtained to date through applica-
tion of the Commission recommended system and
to publish these data in a single report for ready
use by interested public and private interests and
agencies. This report has been designed so that it
can be readily amended; and as the survey control
system is further extended within the Region,
supplements providing data on the extensions are
intended by the Commission to be issued in a form
which can be readily incorporated into this report.
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The large-scale topographic and cadastral base mapping and related control survey system recommended by the Commission has,
as of January 1996, been implemented within the Region by 7 counties, 21 cities, 19 villages, and 3 towns, as well as by the Regional
Planning Commission itself. In addition, the system has been utilized by the Wisconsin Department of Transportation, the Wisconsin
Department of Natural Resources, and the Milwaukee Metropolitan Sewerage District, in highway corridor drainage and flood control
planning and engineering, and in flocd hazard mapping programs.

Source: SEWRPC,
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The large-scale topographic mapping and related control survey system recommended by the Commission has, as of September 1,
1996, been extended over 1,684 square miles, or 63 percent, of the 2,689-square-mile Region; and 8,653 U. S. Public Land Survey
corners, or 74 percent of all such corners in the Region, have been relocated, monumented, and coordinated under surveying and
mapping programs carried out by 43 local units of government, seven counties, the Wisconsin Department of Transportation, the
Milwaukee Metropolitan Sewerage District, the Wisconsin Department of Natural Resources, and the Regional Planning Commission
itself. Also, as shown, the system was, as of September 1, 1996, being extended into an additional 65 square miles of area; and an
additional 249 U. S. Public Land Survey corners were being incerporated into the system.

Source: SEWRPC.
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Figure 1

STATUS OF LARGE-SCALE TOPOGRAPHIC MAPPING AND U. S. PUBLIC LAND SURVEY SECTION AND QUARTER-
SECTION CORNER RELOCATION, MONUMENTATION, AND COORDINATION IN THE REGION: SEPTEMBER 1, 1996
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Table 1

LARGE-SCALE MAPPING AND RELOCATION, MONUMENTATION, AND
COORDINATION OF U. S. PUBLIC LAND SURVEY CORNERS: SEPTEMBER 1, 1996

Area (square miles) of Large-Scale Topographic Mapping Completed
Milwaukee
Wisconsin Metropolitan
Total Area Department of Sewerage Multi-

County {square miles) | Transportation | SEWRPC County District Local® Agency Total Percent
Kenosha ....... 278 -- 27.75 236.25 -- 14.00 -- 278.00 100.00
Mitwaukee . . ... 242 -- 11.00 102.00 49.50 77.00 2.50 242.00 100.00
Ozaukee ....... 234 26.75 24.25 43.25 -- 17.50 -- 111.75 47.76
Racine ........ 340 -- 25.50 314.50 -- -- -- 340.00 100.00
Walworth . ..... 578 30.25 -- 61.75 -- 24.00 -- 116.00 20.07
Washington .. .. 436 1.50 22,75 -- -- 89.25 9.00 122.50 28.10
Waukesha ..... 581 1.25 78.75 248.50 -- 145.25 - 473.75 81.54

Region 2,689 59.75 190.00 1,006.25 49.50 367.00 11.50 1,684.00 62.63

NOTE: ' Includes only those areas of the Region for which large-scale topographic maps have been prepared and throughout which U. S. Public Land Survey
corners have been relocated, monumented, and coordinated utilizing SEWRPC-recommended procedures. Area shown indicates original large-scale
topographic mapping programs. Of the 59.75 square miles originally mapped under WisDOT programs, 15.50 square miles have been updated by
other agencies. Of the 190.00 square miles originally mapped under SEWRPC programs, 84.75 square miles have been updated by other agencies.
Of the 1,006.25 square miles originally mapped under county programs, 2.00 square miles have been updated by other agencies. Of the 367.00 square
miles originally mapped under local programs, 174.25 square miles have been updated by other agencies.

Includes 21 cities, 19 villages, and three towns.

Number of U. S. Public Land Survey Corners
Which Have Been Relocated, Monumented, and Coordinated
Milwaukee
Estimated Wisconsin Metropolitan
Total Department of Sewerage Multi-

County Corners? Transportation | SEWRPC County District Local® Agency Total Percent
Kenosha ....... 1,203 58 168 914 -- 63 .-, 1,203 100.00
Milwaukee . .... 1,065 72 184 132 159 492 26 1,065 100.00
Ozaukee ....... 1,064 143 179 146 3 110 -- 581 54.61
Racine ........ 1,478 -- 172 1,306 - -- -- 1,478 100.00
Walworth ...... 2,503 296 -- 420 -- 121 n 848 33.88
Washington . ... 1,905 150 164 539 -- 428 51 1,332 69.92
Waukesha ..... 2,535 78 463 1,009 -- 596 -- 2,146 84.65

Region 11,753 797 1,330 4,466 162 1,810 88 8,653C 73.62

4The estimated number of corners for each county was determined by assigning standard and closing corners to the respective county concerned and by
alternately assigning common corners to the two or more counties concerned.

binctudes 21 cities, 19 villages, and three towns.

®Because of the need to set witness corners, these 8,653 U. S. Public Land Survey corners, including the centers of the sections, are marked by 8,805
monuments.

Source: SEWRPC.
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Chapter II

BASIC CONCEPTS

INTRODUCTION

Southeastern Wisconsin is one of the large urban
regions of the United States. The seven counties
comprising the Region—Kenosha, Milwaukee, Ozau-
kee, Racine, Walworth, Washington, and Wauke-
sha—have a combined area of about 2,689 square
miles, or about 5 percent of the total area of the
State. As of January 1, 1996, however, these
counties had a resident population of about 1.88
million persons, or about 37 percent of the total
population of the State. These seven counties pro-
vided about 1.11 million jobs, or about 38 percent
of the total jobs in the State, and contain real
property worth about $81 billion as measured in
equalized valuation, or about 40 percent of all of
the tangible wealth of the State. There were 147
cities, villages, and towns within the seven-county
Region, which increasingly functions as a single
socio-economic unit.

The Region is a dynamic one marked by a rapidly
changing land use pattern and attendant need for
changes in the supporting highway, transit, sewer-
age, water supply, stormwater drainage, park and
open space, and other public facilities and services.
Much of the new urban development within the
Region is occurring in a highly scattered diffused
pattern at medium and low population densities,
with a concomitant need to coordinate land use and
supporting public works facility development over
large areas of the Region.

The type of development and redevelopment occur-
ring within the Region has generated, and may be
expected to continue to generate, a high demand for
land and for supporting public works facilities of
all types, and in turn, for the services of the
professionals involved in surveying and mapping;
the transfer of title to land and improvements; and
the assessment and appraisal of real property. The
proper planning and design of urban and rural
land development projects and of the public works
facilities which support such development projects
require constant attention to two factors: the land
itself, with its topography and other physical char-
acteristics, and the boundaries of real property
ownership. Full information concerning these two
factors is essential if land is to be properly

converted to urban use and if urban public works
to serve such converted land are to be soundly
conceived and effectively executed. The need to
provide this information, in turn, generates a basic
need for survey control within the Region, both as
a basis for the production of adequate topographic
and cadastral maps and as a basis for the proper
execution of engineering and land surveys which
can be fully coordinated on an areawide basis.

Increasingly, topographic and cadastral maps
within the Region are being produced in computer
reproducible and manipulatable digital form. Sub-
sequently, these digital maps form the basis for the
development within the Region of costly county and
local automated, parcel-based, land information sys-
tems. Therefore, the survey control and related map
projections on which the topographic and cadastral
maps are constructed have become more important
than ever. The technical adequacy and reliability
of the automated, parcel based, land information
systems being developed within the Region depends
in large part upon the control survey system which
provides the foundation of the automated base
maps involved. That control survey system must
combine horizontal and vertical positioning into a
single integrated digital data base. The control sur-
vey system and the related topographic and cadas-
tral maps must be carefully designed to support a
wide range of user needs without discriminating
against past practice.

SURVEY CONTROL

The establishment of a basic system of survey
control is essential to any accurate mapping effort.
This control consists of a framework of points whose
horizontal and vertical positions on the surface of
the earth have been accurately established by field
surveys and to which the map details are adjusted
and against which such details may be checked.
The survey control system used should be carefully
designed to fit the specific needs of the particular
mapping project being undertaken.

It is essential that this survey control system meet
two basic design criteria if the maps based upon it
are to be effective planning and engineering tools.
First, it must permit the accurate correlation of
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real property boundary line information with topo-
graphic and topographically related data. Second, it
must be permanently monumented on the ground
so that lines on the maps may be accurately repro-
duced in the field when planned land use develop-
ments and supporting public works projects reach
the construction stage. That is to say, for municipal
planning and engineering purposes the survey
control system must be such as to provide not only
finished maps which accurately reflect both topo-
graphic and cadastral field conditions, but maps
having lines which can be readily and accurately
reproduced upon the ground as well.

The establishment of a basic system of survey
control is essential not only to accurate mapping
efforts but also to the proper conduct of engineering
and land surveys. A survey control system which
meets basic large-scale map requirements should
also meet basic engineering survey requirements,
since both requirements are based upon principles
derived from application of the science of measure-
ment. Real property boundaries, however, are a
creation of the law; and any system of survey
control which is to be useful to a land surveyor must
be properly founded in principles derived from
application of real property law as well as from
application of the science of measurement.

U. S. Public Land Survey System

Real property law in Wisconsin has its origins
in England, where the problem of locating real
property was based upon the use of monuments
and adjoiners. Transfers of title to real property
had to be made in writing; and where the written
legal description of the property involved was capa-
ble of more than one interpretation, the courts
gradually evolved a set of precedents which even-
tually formed the common law of boundaries. This
body of law carried over, almost intact, into colonial
America and eventually into Wisconsin. In the first
public land survey act’ and in all subsequent

"The first ordinance for the disposal of the public lands
was adopted by the United States Congress on May 20,
1785, and laid down principles of action in operation to
the present time. The act grew out of recommendations
made by a four-man committee headed by, later to be
President of the United States, Thomas Jefferson. The
first public land surveys under the rectangular system
were executed in eastern Ohio in 1786, and have since
been extended to well over 2.8 million square miles of
public land area. Thus, a vast monumented cadastral
net has been created which provides a simple and
definite form of land identification.
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acts, the Congress of the United States retained
the best features of the English common law of
boundaries virtually intact, superimposing upon
that body of law systematic land survey procedures.
Under the public land survey acts and subsequent
court decisions and administrative decrees, the
public domain was surveyed, monumented, and
platted before patents were issued; legal descrip-
tions were by reference to a plat; lines actually run
and marked on the ground controlled boundaries;
adjoiners were respected; and the body of law in
effect at the moment a deed was issued was
controlling and made forever a part of the deed.
Unlike scientific and engineering surveys which are
made for the collection of information and which can
be amended to meet improved standards or chang-
ing conditions, the original government land survey
in an area cannot be ignored, repudiated, altered,
or corrected so long as it controls rights vested in
lands affected.

The U. S. Public Land Survey System is one of
the finest systems ever devised for describing and
marking land. It provides a basis for a clear, unam-
biguous title to land, together with the physical
means by which the description incorporated in that
title can be related to the land described. The
system is ingenious, being simple and easy to com-
prehend and administer, and without it the nation
would have been unquestionably poorer.

The “rectangular” land survey system has one
serious flaw. Its use requires the perpetuation of
the monuments set in the original government
public land surveys. The position of these monu-
ments on the surface of the earth, however, were
not established precisely in the conduct of those
surveys. Yet, the proven location of the original
corners remains essential to the unambiguous
definitions of all real property boundary lines con-
trolled by those corners. Subsequent surveys are
therefore required to relate the original public land
survey corner locations to a scientifically estab-
lished map projection and attendant geodetic sur-
vey control network. This makes the preservation
of the monuments marking the U. S. Public Land
Survey corners extremely important. Time and the
activities of man, however, have served to destroy
many of these monuments within the Region; and
many more such monuments are in danger of being
destroyed in the years ahead under the impact of
further land use development and redevelopment
within the Region.

As good a survey system as the U. S. Public Land
Survey System is, its continued value depends upon



the perpetuation of its monuments. Without such
perpetuation, the System degenerates into little
more than a paper record, beyond the power of the
surveyor to transform into a pattern of points and
lines marked on the ground without the aid of
court decisions prescribing how conflicting real
property boundary descriptions and survey dis-
crepancies are to be construed and interpreted. A
great need, therefore, exists within the Region, not
only to protect and perpetuate the existing U. S.
Public Land Survey corners, but to remonument
obliterated corners, to relocate and monument lost
corners, and to relate all of these corners to a
scientifically sound map projection and geodetic
survey control network so that these corners can
be readily used in large-scale topographic, as well
as cadastral mapping efforts, and in the conduct of
engineering and land surveys on a day-to-day basis
in an efficient manner.

State Plane Coordinate System

A strictly scientific survey control system designed
to provide the basic control for all Federal topo-
graphic and hydrographic mapping operations exists
separately from the U. S. Public Land Survey
System in the triangulation and traverse stations
established by the U. S. Coast and Geodetic Sur-
vey (USC and GS).2 The monumented triangulation
and traverse stations established by this agency
comprise a nationwide network connecting thou-
sands of monumented points whose positions on
the surface of the earth in terms of latitude and
longitude are known with such accuracy and
precision that any station, if its monument be des-
troyed, can be restored within very close toler-
ances to its original position by surveys initiated
from other triangulation or traverse stations in
the national geodetic control net. Such restora-
tion by geodetic survey methods, however,
requires a degree of training and experience, and

2The U. S. Coast and Geodetic Survey, established in
1807, had been the Federal agency responsible for
the extension of geodetic control surveys, first along
the coast lines, and later throughout the territory of
the United States. Over the years, the work of this
agency became a standard of excellence in the area
of geodetic control surveys. A reorganization of the
U. S. Department of Commerce resulted, unfortu-
nately, in a change in the name of this once well-
known agency, so that Federal geodetic survey
responsibilities are now assigned to an agency
known as the National Geodetic Survey (NGS) of
the National Oceanic and Atmospheric Administra-
tion of the U. S. Department of Commerce.

the use of methods and survey equipment not
historically available to or utilized by municipal
engineers and land surveyors.

In order to make the national geodetic survey
control network more readily available for local
use, the USC and GS in 1933 devised the State
Plane Coordinate System. In Southeastern Wiscon-
sin the state plane coordinate grid is based upon
the Lambert conformal conic projection and is
officially referred to as the Wisconsin State Plane
Coordinate System, South Zone. This system trans-
forms the spherical coordinates—that is, the lati-
tudes and longitudes—of the stations established
in the national geodetic survey into rectangular
coordinates on a plane surface mathematically
related to the spheroid on which the spherical
coordinates of latitude and longitude have been
determined. The State Plane Coordinate System is
devised so that the effect of the distortion inher-
ent in the projection of the curved surface of the
earth’s spheroid onto the plane used for the rec-
tangular grid is always less than 1 part in 10,000.

The State Plane Coordinate System thus permits
local engineers and surveyors to connect sur-
veys by simple, well-established plane surveying
methods to the extensive network of precisely
located triangulation and traverse stations of the
national geodetic survey. If the location of a point
is defined by stating X and Y coordinates on the
state plane coordinate grid, then the location of
that point is also defined by its corresponding lati-
tude and longitude on the spheroid of reference.
If either position is known, the other can be defined
by mathematical computation. So, too, with the
lengths and bearings of lines. Thus, the precise
location on the earth’s surface of all survey sta-
tions and landmarks established in local engineer-
ing and land surveys can be accurately described
by stating their coordinates referred to the common
origin of the state plane coordinate grid. Once plane
coordinates are established for any landmark, these
coordinates may become the best available evidence
of the position of the original landmark, should
the physical monument be lost, and thus afford a
ready and accurate means for its restoration.

Computations using the grid data are simple, being
made with the ordinary formulas of plane survey-
ing; yet through the State Plane Coordinate Sys-
tem, the exact correlation between grid values and
geodetic values is known. The mutual relationships
which make it practicable to pass with mathe-
matical precision from a spherical to a plane
coordinate system make it also practicable to utilize
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the precise scientific data of the national geodetic
control survey net for the referencing and control
of local engineering and land surveys. A limita-
tion on such use is, however, imposed by the
relatively wide-spaced locations of the basic triangu-
lation and traverse stations of the national geo-
detic survey and the difficulties often encountered
in the recovery and use of these stations. This
limitation, which was once severe, has been miti-
gated, but not eliminated, by the development of
global positioning system technology.

LEGISLATION

The State Legislature has recognized through
formal legislative action both the importance of
perpetuating the U. S. Public Land Survey System
and the importance of promoting the use of the
State Plane Coordinate System. Some of the legis-
lative action in this respect is of long standing,
while other action is of quite recent origin.

~ Historically, the Wisconsin Statutes have assigned

to the county surveyor and to the city and village
engineers the responsibility for perpetuating the
U. S. Public Land Survey System.3 Under Section
59.63 of the 1993-1994 Wisconsin Statutes, per-
petuation of the section corners and lines in an
area was to be undertaken by the county surveyor
in response to a formal application by a majority of
all of the resident landowners in the area.

Historically, the Statutes provided that the appli-
cation was to be made to the town board, but more
recently the Statutes provide that the application
be made to the circuit judge for the county in which
the land affected is situated. The circuit judge then
holds a hearing on the application; and if subse-
quent to the hearing the proposed work is approved
by the judge, the county clerk notifies the county
surveyor to proceed to make the required surveys

3Pursuant to Section 59.635(7) of the 1993-1994
Wisconsin Statutes, registered land surveyors
employed by the Wisconsin Department of Transpor-
tation or county highway department may act,
incidental to their employment, in the capacity of
the county surveyor or city or village engineers with
respect to the preservation and perpetuation of
landmarks, witness monuments, and corner posts
located along state trunk, county trunk, and town
highways. Pursuant to Sections 59.60(1)(b) and (2);
and 59.635(2)(a), (b), and (3), the Executive Director
of the Regional Planning Commission acts in the
capacity of County Surveyor for Milwaukee County.
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and locations. The cost of the work is apportioned
by the county clerk among the parcels of land
involved on the basis of area, and the funds to cover
the cost are collected in the same manner as other
real property taxes.

The Statutes also clearly prohibit the removal or
destruction of any monument marking a corner of the
U. S. Public Land Survey System or the covering of
such a monument so as to make it inaccessible for use
without first providing for the perpetuation of the
corner location concerned. Under the Statutes, the
party wishing to move or cover a monument marking
a U. S. Public Land Survey corner must serve written
notice upon the county surveyor of the county, and
upon the city or village engineers of the cities and
villages in which the monument may be located. The
county surveyor or the city or village engineer then
undertakes the survey work necessary to perpetuate
the corner location concerned.? The cost of the work
undertaken in response to the notice is presumably
borne by the county, city, or village in which the
landmark is located. Penalties are provided, in the
form of a fine of up to $1,000 and imprisonment of up
to one year, for the removal or destruction of any
monument marking a corner of the U. S. Public Land
Survey System. In addition, a person who removes,
destroys, or covers any such monument is liable
for the payment of damages to the county, city, or
village in which the monument is located, with the
amount of the damages being equal to the additional
expenses incurred because of the removal, destruc-
tion, or covering.

4Prior to the Laws of 1969, the State Statutes
provided that the work required to perpetuate the
corner locations could be done by the county surveyor
or by the city or village engineer. Chapter 499,
Section 9, Laws of 1969, changed the Statutes to
read that the necessary work shall be performed
either by the county surveyor himself, or by a deputy,
or by the city or village engineer. In addition, the
Statutes were amended to require that the engineer
file a true and correct copy of the survey notes
documenting the work with the county surveyor.
This legislative history has been construed to
indicate that the city and village engineers are no
longer authorized to make independent surveys
under Section 59.635(2) of the 1993-1994 Wisconsin
Statutes, whereas the engineers had such powers
prior to 1969. The engineers apparently must now
act under the supervising authority of the county
surveyor in this area, the engineers serving as the
agents of the county surveyor in the matter of corner
perpetuation.



It should be noted that the older provisions of
the Statutes referred to above provide for an
ad hoc approach to the perpetuation of the U. S.
Public Land Survey System in that action on needed
perpetuation work was initiated either on the peti-
tion of affected landowners or on the notice by
a party who wishes to move or cover a survey
monument. Section 59.635(8) of the 1993-1994
Wisconsin Statutes, more recently enacted, pro-
vides a more systematic means for the perpetuation
of the U. S. Public Land Survey System. Under
this provision of the Statutes, county boards may
authorize the county surveyor to establish or
reestablish and reference each year at least 5 per-
cent of all the U. S. Public Land Survey corners
originally established in the county so that within
20 years or less all such corners would be per-
petuated. The cost of such work is to be paid out
of the county road and bridge fund or other county
fund should the county board so direct. As of Janu-
ary 1, 1991, the County Boards of all seven counties
within the Southeastern Wisconsin Region have,
in effect, authorized their county surveyors to sys-
tematically establish or reestablish and reference
the U. S. Public Land Survey corners within each
county, and in so doing implement the system of
survey control recommended in SEWRPC Plan-
- ning Guide No. 2, Official Mapping Guide. These
important efforts by the counties to perpetuate
the U. S. Public Land Survey System within the
Region have been undertaken in accordance with
land records modernization plans adopted by each
county board.5

The State Legislature has also recognized the
importance of the State Plane Coordinate System.
Section 236.18 of the 1993-1994 Wisconsin Statutes,
entitled “Wisconsin Coordinate System,” describes
the State Plane Coordinate System as it applies to
the State of Wisconsin, and makes the use of this
system as a supplement to the U. S. Public Land
Survey System permissive. Section 59.61 of the
1993-1994 Wisconsin Statutes, entitled “How Bear-
ings Expressed in Surveys” specifically provides
that in all surveys bearings shall be expressed with
reference to, among four other options, the Wis-
consin Coordinate System.

CONCLUSION

From the foregoing brief discussion of the U. S.
Public Land Survey and State Plane Coordinate
Systems, it is apparent that two essentially unre-
lated survey control systems have been established
in the Southeastern Wisconsin Region by the federal
government. One of these—the U. S. Public Land
Survey System—is founded in the legal principles
of real property description and location and was
designed primarily to provide a basis for the accur-
ate location and conveyance of ownership rights
in land. The other—the State Plane Coordinate
System—is founded in the science of geodesy and
was designed primarily to provide a basis for high-
precision mapping operations and for the conduct
of scientific and engineering surveys over large
areas of the earth’s surface. Both systems have
inherent limitations for municipal planning and
engineering use. The survey control system recom-
mended by the Commission combines these two
separate survey systems into one integrated system
ideally suited for municipal planning and engineer-
ing use, for the preparation of large-scale topo-
graphic and cadastral maps, and for the creation of
technically sound automated, parcel-based, land
information systems.

5See: SEWRPC Community Assistance Planning
Report No. 139, A Land Information System Plan
for Walworth County. April 1992; SEWRPC Com-
maunity Assistance Planning Report No. 177, Feasi-
bility Study for a Milwaukee County Automated

Mapping and Land Information System, October
1989; SEWRPC Community Assistance Planning

Report No. 184, A Land Information System Plan
for Washington County, March 1992; SEWRPC
Community Assistance Planning Report No. 185, A
Plan for the Creation of an Automated Mapping and
Parcel-Based Land Information System for Kenosha
County, August 1990; SEWRPC Community Assis-
tance Planning Report No. 193, A Land Information
System Plan for Waukesha County, April 1991; and
SEWRPC Community Assistance Planning Report
No. 194, A Land Information System Plan for

Racine County, August 1991.
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Chapter I11

RECOMMENDED SYSTEM OF SURVEY CONTROL

INTRODUCTION

A unique system of survey control based upon
both the U. S. Public Land Survey System and the
national geodetic control survey network has been
proposed and promulgated by the Regional Plan-
ning Commission as a practical basis for the com-
pilation of large-scale topographic and cadastral
maps within the Region and as a basis for the
conduct of engineering and land surveys. The estab-
lishment of such a control system requires the
relocation and monumentation of all U. S. Public
Land Survey section and guarter-section corners,
including the centers of sections, within the area to
be mapped or surveyed, and the utilization of
these corners as stations in third-order, class I
traverse and second-order, class II level nets (see
Appendix E), both nets being tied to the national
geodetic control survey networks. It is essential
that the control surveys meet at least these orders
of accuracy if the resulting control nets are to have
permanent utility in subsequent land and public
works engineering survey work. Changes in tech-
nology since the integrated control survey system
was first proposed by the Commission in 1964—
including importantly the introduction of global
positioning system technology—have reduced the
cost of both horizontal and vertical control surveys
and permit higher orders of accuracy to be achieved
at reasonable costs. The accuracies provided by the
Commission recommended specifications, however,
are adequate for large-scale topographic and cadas-
tral mapping, land surveying, and public works
engineering purposes, as well as for the creation of
automated, parcel-based land information systems.
The horizontal control network establishes reliable
grid lengths and grid bearings for all quarter-
section lines, as well as the geographic positions,
in the form of state plane coordinates, of the U. S.
Public Land Survey corners themselves; while the
level network establishes reliable elevations above
National Geodetic Vertical Datum of 1929 (NGVD)
of the monuments marking the U. S. Public Land
Survey corners and of certain accessories thereto.

ADVANTAGES OF THE
RECOMMENDED SYSTEM

Such a system of control has the following impor-
tant advantages: ‘

1. It provides a consistent and accurate system
of control for real property boundary line
mapping as well as for topographic mapping.
Since the boundaries of the original govern-
ment land subdivision form the basis for all
subsequent property divisions and bounda-
ries within the Region, the accurate reestab-
lishment of the quarter-section lines and
corners permits, within the required limits of
accuracy and precision, the compilation of
property boundary line maps, as well as the
compilation, by the usual photogrammetric
methods, of topographic maps. Moreover,
these property boundary line maps can then
be readily and accurately updated and
extended into newly developing areas, since
all new land subdivision plats must, by law,
be tied to corners established in the U. S.
Public Land Survey, and since the accuracy of
these plats can be readily controlled by local
subdivision regulations.’

2. It provides a common system of control for
both topographic and real property boundary
line (cadastral) maps. By relocating the U. S.
Public Land Survey corners and accurately
placing them on the State Plane Coordinate
System, it becomes at once possible to pre-
vent the future loss of these corners and to
accurately correlate property boundary line
information with topographic details supplied
by aerial mapping. This placing of property
boundary and topographic data on a common
datum is essential to sound mapping for
municipal planning and engineering purposes;
yet such a common system of survey control
has been rarely used in the past. The attain-
ment of such a common system has been an
objective of the Commission for over 30 years.
The establishment of state plane coordinates

1See SEWRPC Planning Guide No. 1, Land Devel-
opment Guide, pages 51-52 and 72-73, for provisions
recommended to be included in a model local subdi-
vision control ordinance relating to survey accuracy
and the use of the State Plane Coordinate System in
the preparation of certified survey maps and land
subdivision plats.
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for the U. S. Public Land Survey corners
permits the transfer of details supplied by
aerial mapping, including hypsometry, to
property boundary line maps by simple over-
lay methods. Great savings in office research
time are made possible during the planning
and design phases of municipal public works
projects by having all available information—
topography, property boundaries, survey
control—accurately correlated on one map.
Moreover, such complete and correlated infor-
mation and control make possible the con-
sideration and analysis of many alternate
routes for such public works facilities as
drainage and flood control works, trunk
sewers, water transmission lines, and major
trafficways, and of many alternative solutions
to drainage, sewerage, water supply, and
transportation problems.

It provides an extremely practical and fully
integrated horizontal and vertical control net-
work readily usable by both private and public
surveyors and engineers for all subsequent
survey work within the urban area. The
control system outlined places a monumented,
recoverable control station of known position
on both the U. S. Public Land Survey and
State Plane Coordinate Systems and provides
a known elevation, at half-mile intervals
throughout the area covered. This monu-
mented control net not only expedites such
engineering surveys as are made almost daily,
year in and year out, by public works agencies
for planning, design, and construction layout
purposes, but also correlates and coordinates
all of the survey work throughout the entire
area. In this regard, the control system out-
lined is particularly valuable in providing a
common system of control for the precise
location and mapping of underground utilities,
both public and private.

For the first time, it makes the State Plane
Coordinate System available as a practical
matter for property boundary survey control
without violating long-established principles
of boundary law and land survey practice.
It thus provides the basis for the ultimate
use of state plane coordinates in boundary
descriptions, and the eventual creation of a
modern system of automated, parcel-based,
land information system. The fact that the
control survey system utilized requires the
permanent monumentation of U. S. Public

Land Survey corners does much in itself to
stabilize real property boundaries, and makes
the control net of great value to private land
surveyors. Indeed, the proposed control net
provides the first meaningful system of survey
control available to the land surveyor.

In the past, property corners in many urban
areas were not adequately monumented and,
therefore, readily susceptible to loss. Points
of beginning for legal ‘descriptions were
altogether too often dependent upon unmonu-
mented corners, or upon street and road
intersections, that could not be precisely relo-
cated. The accurate retracement of property
boundaries under such conditions is extremely
difficult and expensive, and the accurate
mapping of such boundaries by public agen-
cies is nearly impossible. Moreover, the uncer-
tainties of title and accompanying litigation
resulting from such conditions become more
and more unsatisfactory as urbanization
intensifies and land values increase. By relo-
cating and adequately monumenting the
U. S. Public Land Survey corners and then
accurately and precisely placing these corners
on the State Plane Coordinate System, many
of these difficulties can be eliminated. By
utilizing this control, local land surveyors
can, without changing their methods of opera-
tion or incurring any additional expense,
“automatically” tie all of their surveys to the
State Plane Coordinate System and thereby
to the national geodetic survey; and all bear-
ings used in land surveys, plats, and legal
description will be directly referenced to grid
north, and thereby to geodetic north.

If the use of the State Plane Coordinate
System is to be encouraged, it is essential
that the system be made practically available
through the Commission recommended con-
trol survey system to local land surveyors.
While the State Plane Coordinate System was
devised by the USC and GS in the early 1930s,
it was not recognized in Wisconsin law until
1963. Historically, it was extremely rare for
land surveyors and municipal engineers—and
even for State highway engineers—who were
generally unfamiliar with both the system
and the methods necessary to carry geo-
detic control down to the property or facility
being surveyed to utilize the State Plane
Coordinate System. By making state plane
coordinates readily available to the land



surveyor and municipal engineer through
the U. S. Public Land Survey System, which
the land surveyor and municipal engineer
understands and employs constantly, the use
of the State Plane Coordinate System has
been practically achieved within the Region
through the Commission recommended control
survey system.

It should be stressed that use of the Com-
mission recommended control survey system
and attendant state plane coordinates does
not come at the expense of adequate monu-
mentation, perpetuation, or recordation of the
U. S. Public Land Survey corners. Instead,
the system is used to identify and docu-
ment in perpetuity the remonumented loca-
tion of the U. S. Public Land Survey corners
and accessories to these corners while, at
the same time making the advantages of
the State Plane Coordinate System available
for use in the resolution of land and public
works engineering survey problems. Use of
the recommended system does not supplant
the U. S. Public Land Survey System, but
serves to revitalize that system, making it
an even better basis for land surveying and
cadastral mapping, as well as for topographic
mapping and engineering surveying.

5. It permits lines drawn on attendant large-
scale maps—whether these lines represent
the limits of land to be reserved for future
public use, the limits of land to be taken for

¢ immediate public use, the limits of districts to
which public land use regulations are to be
applied, or the location and alignment of pro-
posed public works projects—to be accurately
and precisely reproduced upon the ground at
the time of plan implementation or facility
construction.

6. It is readily adaptable to newer surveying
techniques and methodologies, such as the
electronic collection and storage of digital infor-
mation and the integration of horizontal and
vertical control into a combined three dimen-
sional data base. The system is also highly
cost effective compared to other urban survey
control systems.

The recommended system of survey control
becomes particularly cost effective when carried
out as an integral part of a photogrammetric

mapping program. When it is realized that the cost
of control surveys executed in the usual manner for
aerial topographic mapping projects can account
for one-quarter to one-third of the total cost of
the finished maps, and when it is further realized
that this control is largely unrecoverable and unus-
able by local engineers and surveyors, the real
economy of utilizing a control system such as recom-
mended by the Regional Planning Commission
becomes apparent. By allocating to the control
survey work a relatively small additional amount of
the total resources that might be available for
mapping, far more effective and useful finished
maps can be obtained, and a valuable and per-
manently useful system of survey control can
be concurrently provided. The only significant
increases in costs actually assignable to the control
system proposed are relatively small and are solely
those incurred for the relocation and monumen-
tation of the U. S. Public Land Survey corners and
for the small amount of additional survey control
work required to coordinate these corners. Experi-
ence indicates that this amounts to approximately
20 percent of the total cost of an urban mapping
project, a very small increase in the total cost when
weighed against the benefits to be derived. Where
the recommended control network is in place, the
cost of ground control for mapping is greatly
reduced or entirely eliminated.

TECHNICAL PROCEDURES
AND REQUIREMENTS

As already noted, the proposed survey control
system has been, to date, widely utilized within the
Region as a basis for the preparation of large-scale
topographic and cadastral maps by the Regional
Planning Commission; the Wisconsin Department
of Transportation; the Milwaukee Metropolitan
Sewerage District; the Wisconsin Department of
Natural Resources; Kenosha, Milwaukee, Ozaukee,
Racine, and Waukesha Counties; and various
cities, villages, and towns. Virtually identical speci-
fications have been prepared by the Regional
Planning Commission to govern the work at the
request of the state, areawide, county, and local
units and agencies of government undertaking the
work. Separate specifications are provided for the
preparation of the topographic maps in both tradi-
tional hard copy form and in digital form. These
specifications are reproduced in Appendix A. They
require that finished, photogrammetrically compiled
topographic maps be furnished, to National Map
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Figure 2

TYPICAL MONUMENT USED TO MARK U. S. PUBLIC LAND SURVEY CORNER

This photograph shows a survey monument of the type
referenced in this report, as installed in the field to mark a U. S.
Public Land Survey corner. Where such corners fall in fields or
other open areas, the monuments are set with the top of the
monument at or near the surrounding surface of the ground and
are referenced to at least four witness marks.

Source: SEWRPC.

Accuracy Standards,? at a scale of 1 inch equals 100
feet, with a vertical contour interval of two feet,
or in some cases, at a scale of 1 inch equals 200
feet, with a vertical contour interval of two feet,
and that these maps be based upon the Commis-
sion-recommended survey control system. The
specifications also require that reproducible copies
of the partially finished topographic maps be made
on dimensionally stable base material at a stage
when these maps show only the quarter-section
lines and corners and related control survey data,
the intersections of the grid lines for the Wisconsin
State Plane Coordinate system at 5-inch intervals,
and certain relevant cultural and hydrographic
features. These partially completed topographic
map sheets are provided as base maps for the
later preparation of cadastral maps under separate
contracts. Specifications governing the preparation
of the cadastral maps are reproduced in Appen-
dix B. Again, separate specifications are provided
for the preparation of the cadastral maps in both
traditional hard copy form, and in digital form.

The specifications governing the work underway
or completed to date require that the monuments

2The National Map Accuracy Standards referenced
are reproduced in Appendix F of this report.

- %%‘i

This photograph shows a survey monument of the type
referenced in this report, as installed to mark a U. S. Public Land
Survey corner in the traveled way of a road. The monument is
set slightly below the surface of the road.

placed to mark the relocated U. S. Public Land
Survey corners consist of 36-inch-long precast rein-
forced concrete monuments having engraved brass
caps imbedded in the tops. The monuments are
usually set flush with or slightly below the sur-
rounding surface, although in some off-road situa-
tions the monuments may be set slightly above the
surface (see Figure 2, and Appendix A, Exhibit D),
Past practices recognized by the Commission as
an acceptable alternative included the installation
of monuments substantially below the surface of
roadways in cast iron hand holes. This practice is
no longer sanctioned by the Commission nor the
Wisconsin Department of Transportation for reasons
of safety. The hand hole covers were sometimes not
secured to the hand hole frames after use by
surveyors and engineers, and have caused damage
to vehicles. The cast iron hand hole installations
have also been found to collect road salts and other
chemicals, thereby sometimes causing the rapid
deterioration of the concrete monuments. Finally,
the cast iron hand hole installations have also
been found to fill with standing water and ice
making use without damage to the monuments
difficult. The brass caps are stamped at the time of
setting with the corner notation—quarter section,
township, and range. Other types of monuments
have been used on an experimental basis, including



Figure 3

TYPICAL RECORD OF U. S. PUBLIC LAND SURVEY CONTROL STATION

RECORD OF U. S. PUBLIC LAND SURVEY CONTROL STATION

The monuments placed are refer-
enced by ties to at least four witness
marks. The specifications require
that the land surveyor employved in

the remonumentation provide a dos-

U. §. PUBLIC LAND SURVEY CORNER éﬁ—s T_5 NR_21_E _MILWAUKEE COUNTY, WiS. sier sheet—a U. S. Public Land Sur-
GEODETIC SURVEY BY: AERO-METRIC ENGINEERING, INC. YEAR: 1993 vey monument record—for each U. S.
T P AT |+ —ank oL SECTION CORNER Public Land Survey corner located
ELEVATION OF STAT[(:ENA:ST 50502.240978'71 and monumented in order to permit
HORIZONTAL DATUM: WISCONSIN STATE PLANE COORDINATE SYSTEM, SOUTH ZONE its ready recovery and use. The
VERTICAL DATUM: NATIONAL GEODETIC VERTICAL DATUM OF 1929 dossier sheets are prepared on 8 1/2-
CONTROL ACCURACY: THETA ANGLE: _+ 1.20-02 inch by 1l-inch drafting film. In

HORIZONTAL: _THIRD ORDER, CLASS |

VERTICAL: SECOND ORDER, CLASS ii
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ner, the sheets provide a sketch for
each station showing the monument
erected in relation to the salient
features of the immediate vicinity;
all witness monuments, together
with the attendant ties to the corner;
the coordinates of the corner; its
public land survey description; the
bench mark elevation of the monu-
ment; the elevation of a supple-

Z S, 6. BU6.
"J‘A[)gt?ﬂ?%%{j% ) N mentary bench mark in the immedi-
Dttrsts certoe - 4 Ql ate vicinity of the monument; and
Sl o e ik Q ME COe Qe SU. N AT where practicable the bearing to an
' IR0 azimuth mark visible from the

station (see Figure 3). The dossier

Bearing: S 00-18-33 E . ,
sheet contains a surveyor’s affida-

To Center of Sec. 18-5-21

SURVEYOR’S AFFIDAVIT: As County Surveyor, | hereby certify that { set a concrete monument
with SEWRPC brass cap to mark this corner; replacing a broken 5-inch-
STATE OF WISCONSIN} diameter concrete monument and subsurface remnants of a cut

limestone monument then marking this corner; said concrete monument
WAUKESHA  COUNTY} with cast iron plug with cross having been set to mark this corner in
August 1969 by Gerald B. Inman, $-891; replacing a 2-inch-diameter iron pipe set over said remnant limestone
monument to mark this cerner at the ground surface in September 1944 by Gustav R. Erdman, $-19; said
limestone monument having been set to mark this corner in 1878 by Jonathan C. Crounse, Surveyor; replacing
in turn @ wood post set to mark this corner in June 1836 by Elisha Dwelle, Deputy United States Surveyor, in
the conduct of the original United States Public Land Survey; that | referenced the same as shown hereon; and
that this record is correct and complete te the best of my knowledge and belief. The tie distance of 41.75 feet
10 the southwest corner of the house as shown hereon was measured and recorded by Mr. Crounse as 63 links
{41.58 feet). Since Mr. Crounse recorded his measurement to the nearest link {+ 0.33 faot), the recorded and
measured distances are considered to be in agreement.

DATE OF SURVEY: 29 Aprit 1992

vit indicating whether the corner

Ay,
‘\“‘:‘Q,CO o, was restored through acceptance
S, ;
$ «~ % of a found perpetuated location
s ¢ K. W Z
g ﬁ{ BAUER ¢  or through acceptance of an oblit-
";\:7 \ e erated evidence location; or was
"v,"lls"\._ ..... < reestablished by lost corner propor-
i/ .
gy S R tionate measurement; and describ-
s 157 ing any record evidence, monument

REGISTERED LAND SURVEYOR
FORM PREPARED BY SOUTHEASTERN WISCONSIN REGIONAL PLANNING COMMISSION

Typical dossier sheet prepared for each control survey station setting forth all
information necessary for recovery and use of the station such as: the State Plane
coordinates of the corner, the elevation of the monument, a location sketch, a detailed

description, and a Surveyor’s affidavit.

Source: SEWRPC.

commercially manufactured cast iron and plastic
pipe monuments. With the exception of very long
driven steel pipe monuments used in unstable
wetland areas, these other types of monuments
have not proven to provide successful installations
over time.

evidence, occupational evidence,
testimonial evidence, or other mate-
rial evidence considered in the loca-
tion, and whether the monument
was found as placed. The affidavit
is to identify any material dis-
crepancies between the corner as
restored or reestablished and the
corner as previously located. These
dossier sheets are recorded with
the city or village engineer; the county surveyor;
the County Highway Department; the Wisconsin
Department of Transportation District Office; or
SEWRPC, and are thereby made available as public
documents to all land surveyors and engineers in
the area.
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The finished topographic maps, in addition to
showing the usual contours, spot elevations, cultural
and hydrographic detail, and coordinate grid
ticks, show, in their correct position and orienta-
tion, all quarter-section lines and corners estab-
lished in the field surveys. The angle between
geodetic and grid bearing is noted on each sheet, as
is the equation between any specified local datum
and National Geodetic Vertical Datum of 1929
(see Map 3).

It is recognized that the recorded dimensions and
orientation of real property boundaries to be plotted
on the base maps sheets in the construction of
cadastral maps (see Map 4) may not always agree
with the horizontal control survey data shown on
those sheets, since most property descriptions were
written using field survey data obtained prior to
the relocation of section and quarter-section corners
and completion of a high-order horizontal survey
control network tied to the Wisconsin State Plane
Coordinate System. Furthermore, the required sur-
vey accuracy for property boundary descriptions
for land subdivisions as defined in Chapter 236 of
the Wisconsin Statutes and, in the past, widely
adhered to in other property boundary surveys is
1 part in 3,000, as compared to the third-order,
class I survey accuracy of 1 part in 10,000 specified
for the recommended horizontal control surveys.
For these and other reasons, overlapping, or sepa-
rated property boundary descriptions do exist. In
order to precisely record these overlaps and gaps,
the specifications require that the cadastral maps
record all dimensions contained in the official
records on file with the County Register of Deeds,
and wherever an overlap or gap of 2.5 feet or more
exists, such overlaps or gaps shall, in addition, be
shown as mapped lines. Overlaps or gaps of less
than 2.5 feet are evident only from an examination
of the recorded property line dimensions.

It is also recognized that the recorded dimensions
of real property boundaries represent “ground
level” distances determined by conventional plane
surveying techniques; while the control survey
data are determined by geodetic surveying tech-
niques and represent distances on the State Plane
Coordinate grid—a map projection fitted to the
spheroid of reference—and grid which may be
thought of as being at sea level. For this reason the
ground level dimensions of one-quarter section lines
are also shown on the maps, those distances being
determined by appropriate application of a com-
bination factor for the area concerned which is the

Figure 4

RELATIONSHIP OF GROUND LEVEL
DISTANCES TO STATE PLANE GRID DISTANCES

————— HORIZONTAL GROUND
-7 LEVEL DISTANCE

—————— GROUND LEVEL

L

SPHEROQID OR SEA
LEVEL DISTANCE— =~

e

_ —= —STATE PLANE GRID

- —SPHEROID

\~

- - - STATE PLANE GRID DISTANCE

. == =™ = ~NORMALS TO THE SPHEROID

The following definitions are applicable:
® Scale Factor The state plane grid distance
divided by the spheroid or sea-
level distance

® Sea-Level
Reduction Factor

The spheroid or sea-level distance
divided by the horizontal ground
level distance

o Combination Scale
and Sea-Level
Reduction Factor

The product of the scale factor and
the sea-level reduction factor, so
that the state plane grid distance
equals the horizontal ground level
distance times the combination scale
and sea-level reduction factor

Source: SEWRPC.

product of the scale factor and the elevation factor.
The relation of ground level distances to state plane
grid distances is illustrated by Figure 4. The lengths
of all real property boundary lines are shown on
the cadastral maps as ground level lengths. This
technically inconsistent and anomalous convention
is used to preserve on the cadastral maps the
lengths of the property boundaries recorded on land
subdivision plats, certified survey maps, and other
plats of survey. Except within the area shown on
Map 5 on page 26, the differences in the dimen-
sions at ground level and at sea level on the grid
differ within the Region by no more than 0.01 foot
per 100 feet. The area shown on Map 5, which
encompasses about 700 square miles, or 26 percent
of the total area of the Region, lies at elevations
at which the differences between the ground level
and grid distances may exceed 0.01 foot per 100



feet. With respect to the control survey accuracy
diagrams presented in Appendix C of this report,
the differences concerned will exceed 0.01 feet per
100 feet for those diagrams that have a combination
scale and sea level reduction factor of less than
0.99990000. Those differences, however, even in the
area concerned do not exceed 0.016 foot per 100 feet,
or about one part in 6,000.

All of the work necessary to execute the control
surveys and provide the finished topographic maps
has been done on a negotiated contract basis with
photogrammetric and control survey engineering
firms. In this regard, it was considered essential
to retain photogrammetric and control survey engi-
neers familiar with high-order field survey methods
and procedures, and with the attendant geodetic
survey computations and adjustments, and whose
crews were properly equipped with the necessary
survey instruments. Electronic distance measur-
ing devices, such as geodimeters, were and are
employed in the control survey work, as well as
high-order angle and elevation measuring instru-
ments, such as Wild T-2 theodolites and Zeiss
automatic levels. More recently, total station instru-
ments and global positioning technology have also
been used in the control survey work. Indeed, his-
torically, the recommended control system became
economically feasible only through the introduction
of the newer survey instrumentation, particularly
the electronic distance-measuring devices.

Although the specifications governing the work make
the photogrammetric engineer responsible for overall
supervision and control of the topographic mapping
work, as well as for the quality of the finished
maps, they require that the actual relocation of the
public land survey corners be done by a local land
surveyor employed as a subcontractor by the photo-
grammetric engineer, or employed under a direct
contract with the agency administering the program.
The specifications thereby recognize that this por-
tion of the work requires expert knowledge of local
survey custom and boundary and title law, as well
as the assembly and careful analysis of all authori-
tative survey information such as title documents,
subdivision plats, survey records, and, of cardinal
importance, existing monumentation and occupation
in order to arrive at the best possible determination
of the location of the public land survey corners.
The land survey portion of the control survey work
_ requires a very high degree of professional compe-
tence, since many of the public land survey corners
within the Region fall under the Federal definition

of either obliterated or lost corners. The importance
of the land survey phases of the total work program
and its impact on property boundaries throughout
the area can hardly be overemphasized.

HORIZONTAL AND VERTICAL
DATUM CONSIDERATIONS

The geodetic positions of the triangulation stations
used to establish state plane coordinates on the
remonumented U. S. Public Land Survey corners
within the Region were established and published
by the U. S. Coast and Geodetic Survey (USC and
GS), the predecessor agency to the National Geo-
detic Survey (NGS). Those positions were deter-
mined through a readjustment of the then existing
triangulation network covering the entire United
States. The readjustment, while completed in 1931,
created the datum known as the North American
Datum of 1927 (NAD-27). That datum provides a
set of adjusted geodetic positions for the triangula-
tion stations expressed in latitude and longitude,
and defined by their relationship to a centrally
located USC and GS triangulation station in Kansas
known as station “Meades Ranch.” The computations
were performed using the Clarke Spheroid of 1866
as the mathematical model best fitting the geoid
underlying the North American continent.

As already noted, to make the national horizontal
control survey network more readily available for
use by land surveyors and public works engineers
unfamiliar with geodetic as opposed to plane sur-
veying practices, the USC and GS devised the State
Plane Coordinate System. Also as already noted,
in Southeastern Wisconsin the state plane coor-
dinate grid is based upon the Lambert conformal
conic projection. The Lambert conic conformal map
projection is one of several such projections which
can be used to transform geodetic coordinates
expressed in latitude and longitude into equiva-
lent plane coordinates on a mapping grid. Para-
meters for a Lambert conformal conic projection to
cover the southern portion of Wisconsin were
selected in the 1930s by the USC and GS; and plane
coordinates, known as Wisconsin State Plane Coor-
dinates—-South Zone, were computed for each geo-
detic triangulation station within the Region. These
state plane coordinates, based upon the NAD-27
and included in this report, define the location of the
Commission recommended survey system and have
been used throughout the Region by all those adopt-
ing the Commission recommended control survey.
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Map 3

TYPICAL LARGE-SCALE TOPOGRAPHIC MAP PREPARED IN ACCORDANCE WITH COMMISSION-RECOMMENDED SPECIFICATIONS
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Typical photogrammetrically compiled large-scale topographic base map meeting National Map Accuracy Standards at a scale of 1:1,200 (one inch equals 100 feet), with vertical contour interval of two feet.
These maps show the U. S. Public Land Survey corners, the monuments erected at these corners, and the grid lengths and bearings of the quarter-section lines, as well as the usual topographic and cultural
features of the landscape.

Source: Milwaukee County Automated Mapping and Land Information System (MCAMLIS) and SEWRPC.
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Map 4

TYPICAL CADASTRAL MAP PREPARED IN ACCORDANCE WITH COMMISSION-RECOMMENDED SPECIFICATIONS
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Typical large-scale cadastral map constructed as an overlay to its companion large-scale topographic map. These maps show the U. S. Public Land Survey corners, the monuments erected at these corners,
and the grid lengths and bearings of the quarter-section lines; well-defined planimetric features, including major streams and watercourses, real-property boundary lines, street, alley, and public and utility
easement lines, widths and rights-of-way; subdivision names or certified survey map numbers,; biock numbers; lot numbers and dimensions; street names; and tax assessment key numbers.

Source: Milwaukee County Automated Mapping and Land Information System (MCAMLIS) and SEWRPC.



In 1976, the National Geodetic Survey undertook
another readjustment of the National Control Sur-
vey Network. The results of the readjustment were
published as the North American Datum of 1983
(NAD-83). One of the reasons this readjustment
was undertaken was to resolve distortions in the
National Control Survey Network created by
attempts to fit new triangulation and traverse
data into the network. Another reason was to shift
the entire geodetic control survey network to a
global datum that would meet military needs relat-
ing to navigation, and intercontinental ballistic
missile targeting, guidance, and control. Such a
global datum was also desired for certain earth
science applications. A different mathematical ellip-
soid—known as the Geodetic Reference System of
1980 was chosen on the basis of the best fit for the
entire earth, instead of a best fit for the North
American continent as was done when the Clarke
spheroid was selected. The readjustment was com-
pleted in 1986 and NAD-83 values for all first and
second order geodetic control survey monuments
were published by the National Geodetic Survey.
The geographic positions of control survey station
monuments on NAD-83 are significantly different
from the positions on NAD-27 varying by more than
10 feet in latitude and by more than 40 feet in
longitude within the Region. The relative positions
of the stations, however, and therefore the bear-
ings and distances between the stations, remain
essentially unchanged.

The establishment of NAD-83 was a 10-year effort,
and according to a National Academy of Science
study published in 1971, was intended to “preclude
the need for another adjustment for about half a
century.” Ironically, new satellite based global posi-
tioning system technology was developed and was
being introduced by the time the NAD-83 data were
published in 1986. This new technology made it
possible to make more precise measurements than
those reflected in the newly published geodetic net-
work to which these measurements were expected
to be attached. Consequently, a decision was made
to provide another geodetic survey reference net-
work within Wisconsin, that network being based
on global positioning system technology and known
as the Wisconsin High Accuracy Reference Network
(HARN). That network was completed in 1991 by
the Wisconsin Department of Transportation and
the National Geodetic Survey. Revised positions
for all first and second order control survey stations
were again published. The original NAD-83 values
are now known as NAD-83(86), values while the
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HARN values are known as NAD-83(91) values.
The geographic positions of control survey station
measurements on NAD-83(91) are significantly dif-
ferent from the positions on NAD-27 and NAD-83.
The differences between NAD-27 and NAD-83(91)
vary by more than 11 feet in latitude, and by almost
40 feet in longitude, as shown on Maps G-1 and G-2
of Appendix G of this report.

The National Geodetic Survey also completed a
national readjustment of elevations based upon
differential leveling circuits run throughout North
America. What was known as the Sea Level Datum
of 1929 was, in 1976, renamed the National Geo-
detic Vertical Datum of 1929 (NGVD-29). Known
elevations on this datum were not changed; only
the name of the datum was changed to eliminate
the implication that true mean sea level could be
determined by starting with the known elevation of
the datum of a published benchmark and running
a differential level survey to the zero elevation; this
approach having important implications for deline-
ating wetlands in ocean coastal areas. The differ-
ential leveling circuits throughout the United States,
Canada, and Mexico, however, were also readjusted
and new benchmark elevations published on a new
datum known as the North American Vertical Datum
of 1988 (NAVD-88). The elevations of benchmarks
on NAVD-88 differ by up to 0.4 foot within South-
eastern Wisconsin from the elevations on NGVD-29.
The differences in elevations between adjacent bench-
marks; however, remain essentially unchanged.

In considering the issue as to whether or not sur-
veys within the Region should be converted to
NAD-83(91) for horizontal control, or to NAVD-88
for vertical control, it is important that two facts be
clearly understood:

1. The use of NAD-83(91) and NAVD-88 will
not result in more accurate or precise topo-
graphic or cadastral maps within the Region.
Neither does publication of a new national
datum degrade the quality of maps based
upon NAD-27. The accuracy and precision of
such maps are determined by the specifi-
cations governing the refinements and prepa-
ration of the maps, and by the scale of the
maps themselves. In this respect, the term
“accuracy” is used to mean conformance with
ground truth; and the term “precision” is used
to mean the degree of refinement of underly-
ing measurements.



2. There is no accurate and precise method
for mathematically converting NAD-27 based
control survey data to NAD-83 or NAD-83(91),
nor for converting NGVD-29 elevations to
NAVD-88 elevations. In each case, the dif-
ference between the datums varies from place-
to-place in a way which defies exact mathe-
matical definition. Although the difference
between the datums can be approximated by
mathematical modeling, the uncertainty of
that difference contains both random and sys-
tematic errors which cannot be completely
eliminated.

Because there is no known precise mathematical
relationship between the various datums, the con-
version between the datums at a level of accuracy
which maintains the integrity of the control sur-
vey data can be accomplished only by one of three
procedures. The most rigorous procedure, although

prohibitively impractical even with modern data -

collection methods, would be to resurvey the loca-
tion of all secondary control survey stations—that
is, of all monumented public land survey corners,
and of all vertical benchmarks comprising the Com-
mission recommended control survey network—
tying the new surveys to the Federally published
positions on the new datums of the primary
horizontal and vertical geodetic control stations.
Another procedure, also considered unrealistic,
would be to abstract the records of the survey
measurements accumulated within the Region
during the past almost 35 years, and to recompute
coordinates and elevations for the secondary control
stations throughout the seven-county Region, refer-
encing the computations to the repositioned primary
stations. A third method, described in Appendix G
to this report, is to in effect model the relationship
between the datums within the Region, thereby
establishing computational routines that can be
used to convert both horizontal coordinates and
vertical elevations from one datum to the other.
The computational routines must be able in the
conversion to preserve the integrity of the data
being converted for survey control.3

The horizontal survey control network of over
8,500 monumented U. S. Public Land Survey
corners on the NAD-27, and the vertical second-
ary benchmark network containing an even greater
number of monumented benchmarks on the
NGVD-29, constitute the foundation of the Com-
mission recommended system of survey control.
These monuments have been established, sur-

veyed, and documented over a period of almost 35
years and provide a specific connection between
the coordinates, elevations, bearings, and distances
shown on the topographic and cadastral maps con-
tained in the public records, and the corresponding
points, lines and features on the ground. The sys-
tem is well conceived, well designed, well built,
and used, and provides a proven basis for the
conduct of land and public works engineering
surveys, for the preparation of large-scale cadastral
and topographic maps, and for the development
of parcel-based land information systems within
the seven-county Region. The accumulated value
of the system is incalculable.

Part of the value of a computer data base for land
records and spatial information lies in the ability of
various users to share data. To do that, the data
must be compatible. In cases where the data are not
compatible, they either can not be used or must be
converted. Computer format is one form of com-
patibility, but the compatibility considered here is
that of datums. The Commission and other users
who have adopted the Commission-recommended
survey system have built an enormous data base
represented by the topographic and cadastral maps
based upon the NAD-27 horizontal datum and upon
the NGVD-29 vertical datum. And, the quality of
information on those maps, determined by enforce-
ment of rigorous specifications for measurements
and map preparation, establishes the value of the
spatial information for both present and future
generations.

The Commission, well aware of the reasons for
readjusting the national horizontal and vertical

3Computational methods have been developed by
the National Geodetic Survey for the conversion of
State Plane Coordinates between the NAD-27 and
the NAD-83. Experience to date, however, indicates
that these generalized conversion methods may be
expected to provide results which have an accuracy
ranging from about 0.5 to about 3 feet. While this
level of accuracy may be adequate for certain map-
ping functions, it is not adequate for the main-
tenance of the integrity of a control survey network.
Accordingly, the Commission has developed its own
computational methods for the conversion of data
between the NAD-27 and the NAD-83(91) datums.
The Commission has also tested and documented a
methodology for the conversion of elevations between
the NGVD-29 and the NAVD-88. '
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control networks and for defining new datums, is
not aware of any positional problems in either the
NAD-27 datum or the NGVD-29 datum, or in the
related survey control networks as these networks
exist within the Region, whereby the accuracies
specified in the Commission-recommended control
survey system cannot be attained, or whereby the
use of the spatial information on topographic and
cadastral maps or, in related data bases, would be
adversely affected. Since no known benefits to local
users of the control survey system within the Region
would be realized by a conversion to the NAD-83(91)
and NAVD-88, the Commission intends to continue
use of the NAD-27 and NGVD-29 datums within
the Region. This issue is considered in somewhat
greater depth in Appendix G.

Notwithstanding, the Commission is also aware

of benefits to be realized by sharing compatible
data with other users. Therefore, two separate
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studies were conducted and reports were prepared
for the expressed purpose of providing specific
documentation and recommended procedures for
converting between both the horizontal and verti-
cal datums within the seven-county Region. Sum-
marized in Appendix G, SEWRPC Technical Report
No. 34, A_Mathematical Relationship Between
NAD-27 and NAD-83(91) State Plane Coordinates
in Southeastern Wisconsin, provides a simple effi-
cient method to convert state plane coordinates
from one datum to the other; while SEWRPC
Technical Report No. 35, Vertical Datum Differ-
ences in Southeastern Wisconsin, includes several
methods of different accuracies for converting
elevations from one datum to another. Using these
documented procedures, anyone desiring to use
spatial data referenced to the NAD-27 or NGVD-29
can readily convert same to NAD-83(91) or NAVD-
88, respectively. In each case the procedures are
also reversible.



Chapter IV

THE CONTROL SURVEY DATA

A collation of all of the survey control data collected
to date within the Region through application of
the Commission-recommended system of survey
control is presented in Appendix C to this report.
Appendix C is divided into seven sections, one for
each county. The first page of each section consists
of a county index map on which are indicated the
areas covered by large-scale topographic maps and
throughout which the U. S. Public Land Survey
corners have been relocated, monumented, and coor-
dinated under programs completed to date. In addi-
tion, areas and corners currently under contract
are indicated.

The actual control survey information is presented
in a series of control survey summary diagrams,
each diagram covering six U. S. Public Land Sur-
vey sections. Each diagram is keyed to the county
index map presented earlier in the section by U. S.
Public Land Survey section, town, and range num-
bers. The diagrams show the computed sea level-
grid length, and the grid bearings of the exterior
boundaries of each quarter section surveyed, all
monuments erected; the number of degrees, min-
utes, and seconds in the interior angles of each
quarter section surveyed; the State Plane Coor-
dinates of all quarter-section corners set, together
with their U. S. Public Land Survey system identi-
fication; the bench mark elevations of all monu-
ments set; and the basic control stations established
by the U. S. Coast and Geodetic Survey and utilized
to tie the public land survey corners to the geodetic
control datum, together with the coordinates of
those stations. The angle between geodetic and grid
bearing is noted,? as is the combination scale and

In placing a survey on a system of plane rec-
tangular coordinates, all bearings are referred to the
same meridian. Since geodetic meridians actually
converge toward the poles, grid bearings will differ
from geodetic bearings except at the grid origin or
other points along the single meridian of reference.
On the Lambert grid used as a basis for the Wis-
consin State Plane Coordinate System, the angle
between geodetic and grid north is known as the

theta angle. Usually this angle will be of no concern
to the local engineer or surveyor using the State
Plane Coordinate System since he will ordinarily be
utilizing strictly plane surveying methods. Some-
times, however, it may be desirable to know the
difference between geodetic and grid bearings for
the purpose of obtaining a check on a computed
value or for the purpose of providing directional
orientation in certain special-purpose surveys. The
precise theta angle has been computed for each U. S.
Public Land Survey section or quarter-section cor-
ner and is given on the control survey station dossier
sheet for the corner. At a lesser level of accuracy,
the average theta angle is listed on each control
survey summary diagram for the area covered by
the diagram.

It should also be noted here that it has been common
surveying practice to distinguish between bearings
obtained through astronomical observations and
those obtained through the use of the magnetic
compass, so that the terms “true north” and “mag-
netic north” are often found in legal descriptions and
on survey plats. The term “true” is an imprecise one,
and it is recommended that it not be used. Instead,
the more definitive terms of “astronomic,” “geodetic,”
or “grid” should be used. It is further recommended
that generally all surveys within Southeastern
Wisconsin be referenced to “geodetic” north by the
application of the theta angle correction to the grid
bearings given on the control summary diagrams
contained in this report. Geodetic bearings will dif-
fer slightly from astronomic bearings determined by
solar or stellar observations by a small angle known
as the “LaPlace correction.” The LaPlace correction
within Southeastern Wisconsin is estimated to be
generally less than five seconds of arc and can be
neglected for most survey applications. Anyone
wishing to obtain a LaPlace correction for a station
may transmit a request to the Director of the National
Geodetic Survey, giving the latitude and longitude of
the station. LaPlace corrections can also be computed
using a program called DEFLEC 93 available from
the National Geodetic Survey. Finally, it should be
noted that the term “geographic” includes both astro-
nomic and geodetic bearings and is therefore less
precise than either term.
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Two standard parallels of the Lambert conformal
conic projection are used as a basis for the Wisconsin
State Plane Coordinate System, South Zone. Grid
distances are equal to geodetic distances along these
parallels, and the scale factor will be equal to exactly
one. Between these parallels, grid distances will be
shorter than geodetic distances, and the scale factor

will be less than one. Beyond these parallels, grid

distances will be longer than geodetic lengths and the
scale factor will be greater than one. Sea level grid
distances will be equal to ground level distances
along an irregular line south of the southerly
standard parallel as shown on this map, and along an
irregular line north of the northerly standard parallel.

The area of the Region within which differences

between ground level distances and grid level
distances exceed 0.01 foot per 100 feet encompasses
about 171 square miles in Ozaukee County, 436
square miles in Washington County, and 93 square
miles in Waukesha County—a total of 700 square
miles within the Region.

Source: SEWRPC.



sea level reduction factor used to convert grid to
horizontal ground level distances.? The theta angle

2Since the geodetic data determined by the national
control survey—the latitudes and longitudes of
points and the lengths and bearings of lines—are
sea level data, it follows that surveys that are to be
adjusted to stations of the national control survey
must first be reduced to a sea level base. Further-
more, the State Plane Coordinate grid is based
upon a map projection. Since a spherical surface
cannot be developed into a plane surface without
some distortion, grid distances will vary from geo-
detic distances. For the Lambert conformal conic
projection used as a basis for the Wisconsin State
Plane Coordinate System, South Zone, this variation
will be nil along the two standard parallels, on
which the conic projection cuts the spheroid. Along
these parallels, one of which traverses the Region
through central Racine and northern Walworth
Counties along parallel of latitude 42° 44' North and
the other of which traverses the State through
central Manitowoc and Calumet Counties along
parallel of latitude 44° 04' North (see Map 5), grid
distances will be exactly equal to geodetic distances,
and the scale factor will be equal to exactly one.
Between these two standard parallels, grid distances
will be shorter than geodetic distances, the scale is
termed to be too small, and the scale factor will be
less than unity (one). Beyond these standard paral-
lels, grid distances will be longer than geodetic
distances, the scale is terined to be too large, and
the scale factor will be greater than unity (one).
Thus, to convert a horizontal ground level-measured
distance to its corresponding grid distance on the
State Plane Coordinate System, two steps are neces-
sary: 1) correction for grid scale, and 2) reduction
to sea level. This reduction, however, may be per-
formed in a single operation through application
of a combination scale and sea level reduction
factor. The average value of this combination scale
and sea level reduction factor has been computed for
the area covered by each control survey summary
diagram and, within normal land and public works
engineering surveying tolerances, may be applied
directly as given in this report to convert horizontal
measured ground level distances to sea level grid
distances or sea level grid distances to horizontal
ground distances. It should be noted that since the
combination scale and sea level reduction factor
includes the sea level reduction, it will not be equal
to one along the standard parallel through the
Region, but along an irregular line south of the stan-
dard parallel through central Kenosha and southern
Walworth Counties as shown on Map 5.

and combination scale and sea level reduction
factor, as shown on the diagrams, are computed
for the coordinated one-quarter section corner near-
est the geographic centers of the six-section area
of each diagram. In the use of the summary dia-
grams, it must be understood that slightly different
distance conversions may result depending upon
whether the combination scale and sea level reduc-
tion factor given on the diagram is used, or whether
a combination scale and sea level reduction factor
computed specifically for a given line is used.
Similarly, the theta angle will vary across the
summary diagrams and this variation may exceed
one minute of arc. In addition, the diagrams indi-
cate the area in acres of the U. S. Public Land
Survey quarter sections surveyed, as computed
using ground level distances (see Figure 5).

The control survey summary diagrams are intended
to provide all of the information necessary to pre-
pare base maps, to make engineering and land
survey office computations and analyses, and to
plan field surveys. The elevations of the U. S. Public
Land Survey corner monuments should not be used
in the field unless they have been checked against
the applicable reference bench marks set for each
corner as indicated on the dossier sheet.

Following the control survey summary diagrams in
each county section, additional diagrams are pro-
vided by township and range showing the location
and identification of all traverse stations established
under control survey programs completed to date.
The specifications governing-the horizontal control
survey work require the preparation of a dossier
sheet—a control survey station record—for each
traverse station established in order to permit its
ready recovery and use. The dossier sheets are
prepared on 8 %-inch by 11-inch paper. In addition
to identifying the station, the sheets provide a
sketch of each station showing the salient features
of the immediate vicinity; ties to reference marks;
the coordinates of the station; the combination scale
and sea level reduction factor; the theta angle; and
the bearings and distances to other stations,
including U. S. Public Land Survey corners, visible
from the station (see Figure 6). These dossier sheets
are filed in the Commission offices, and are thereby
made available as public documents to users of the
control survey system.

The Commission maintains in its files a copy of
the dossier sheet for each of the U. S. Public Land
Survey corners that have been relocated, monu-
mented, and coordinated under programs completed
to date to Commission specifications. A number
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An example of a control survey summary diagram for a six-square-mile area showing the grid and ground lengths and grid bearings of the exterior boundaries of each
one-quarter section; the area of each one-quarter section; all monuments erected; the interior angles of each one-quarter section; the State Plane coordinates of all one-
quarter section corners; the elevations of all monuments set; the National Geodetic Survey control stations utilized to tie the U. S. Public Land Survey corners to the
horizontal geodetic control datum, together with the coordinates of these stations; the average angle between geodetic and grid bearing for the six-square-mile area; and
the average combination scale and sea level reduction factor for the six-square-mile area.

Source: SEWRPC.



Figure 6

SAMPLE DOSSIER SHEET FOR A TRAVERSE STATION

STATION: _ 134!

HORIZONTAL CONTROIL, DATA

ASSOCIATES

SET BY : Owen Ayres & Associates Inc.
2445 Darwin Road
Madison, WI 53704-3192, (608)249-0471

PROJECT : WAUKESHA CO 1994 T8-7N, RI18E NG. 139.00 STATION : 1341

3RD ORDER CL. 1 TRAVERSE STATE : WISCONSIN
TYPE OF MARK : #5 REBAR & CAP YEAR SET : 1994 COUNTY : WAUKESHA
WISCONSIN 1927 SYSTEM OF PLANE COORDINATES WISCONSIN SOUTH Zone
COMBINATION FACTOR : 0.99991344 QUADRANGLE : HARTLAND
NORTHING :  370,058.500° EASTING : 2,436,485.865" THETA ANGLE : + 1~ 7' 16"

To Station North Azimuth Bearing Grid Bistance
1340 2577 22" 6" S 77,22 6" W 772.62
1342 1007 37’ 50" S 790 22 10" E 777.42°
1439 53° 47 g" N 537 47 9" E 671.53

LOCALITY: About 300" North and 1100' West from the Southwest quarter- corner of

Section 3, 7.6 N., R. I8 E. The Station is @ No. 5 Rebar & Cap and is set

0.3' below ground.

TRAVERSE
STATION 1341

e

9012

DHN & CAP
NW FACE
PP NO. 84-06643

Source: SEWRPC.

located in the bottom right corner of each dossier
sheet is keyed to a numbering system which assigns
a number to each U. S. Public Land Survey corner
in a survey township in a regular serpentine
fashion, as shown in Figure 7.

field surveys. These dossiers sheets not
only show the monuments marking the
stations or corners to be used in rel-
ation to the salient features of the
immediate vicinity, but show ties to
witness monuments; where practicable,
the bearing to an azimuth mark and
brief description of the azimuth mark;
and, most importantly, for all U. S.
Public Land Survey corners a surveyor’s
affidavit placing the current monument
in the historical chain of monumen-
tation for the corner. The dossier sheets
are also useful in more precisely lo-
cating the U. S. Public Land Survey cor-
ners on aerial photographs for use in
the ratioing and rectification of the
photographs. In this manner the only
distortion remaining in the photographs
is that due to relief, and the photo-
graphs can be readily used for such
purposes as the conduct of land use
inventories. The dossier sheets are also
useful in the production of orthopho-
tographs to national map accuracy
standards, and in the production
of large-scale topographic and cadas-
tral maps.

If, in the use of the control survey
stations, any differences are noted be-
tween actual conditions and conditions
as shown on the applicable dossier
sheet, the Commission should be
contacted so that appropriate steps can
be taken to correct the sheet involved.

Supplementary vertical survey control
has been provided in certain areas of
the Region through the establishment
of second-order, class Il level nets
by the Regional Planning Commission
as a part of its comprehensive water-
shed and areawide water quality plan-
ning efforts. These supplementary data

are summarized in Appendix D, which consists of
county maps showing the location of the supple-
mentary bench marks—that is, bench marks which
are not also U. S. Public Land Survey corners—
established under the various Commission work

programs. Copies of dossier sheets similar to that

The conduct of field surveys may be expedited by
use of the control survey station recovery, or dos-
sier, sheets for each actual corner to be used in the

shown in Appendix D, Figure D-1, corresponding to
each numbered bench mark shown on the county
maps are on file in the Commission offices.
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With respect to vertical survey control,
it should be noted that, unfortunately,
there are many datum surfaces pre-
sently in use within the Region to
which survey elevations are referred.
Commission studies have indicated

Figure 7

INDEX FOR RECORD OF DOSSIERS

INDEX FOR RECORD OF CONTROL SURVEY STATIONS IN THE TOWN OF:
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The four most common datum surfaces
in use within the Region are the City
- U SPLS. SECTION AND QUARTER NOTE: IF NUMBER IS RULED

of Milwaukee datum (CMD); the U. S.
Army Corps of Engineers Lake Mich-
igan low water datum (LWD); the
International Great Lakes datum
(1955 and 1985 adjustments) (IGLD-55
and IGLD-85); and the National Geo-
detic Vertical Datum-1929 adjustment (NGVD-29),
the latter being the datum surface recommended for
universal use throughout the Region by the
Regional Planning Commission.3

8The reference surface recommended for use in all
vertical control surveys within the Region by the
Regional Planning Commission is properly known
as National Geodetic Vertical Datum of 1929 and
is properly abbreviated NGVD. This same reference
surface was formerly known as Sea Level Datum of
1929 and was abbreviated SLD. This datum is the
North American standard for heights arrived at
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SECTION CORNERS WHICH
HAVE BEEN RELOCATED,
MONUMENTED, AND COORDINATE D

QUT, SEE ABUTTING
TOWN FOR DOSSIER.

Source: SEWRPC.

by the U. S. Coast and Geodetic Survey after a
continental adjustment in 1929 using national level
nets to relate mean sea levels at 26 tide stations
along the coasts of the United States and Canada.
Because the origin of this datum surface involved
analysis of mean sea levels at 26 stations, the datum
was commonly, although incorrectly, referred to as
mean sea level datum (MSLD) instead of sea level
datum (SLD). The term MSLD, therefore, should not
be used. True mean sea level at any given location on
a sea coast is the simple average of all of the hourly
readings of the heights of water at the location over
a period of 18.6 years. As such, it is a local datum
surface and is not identical to NGVD.



The relationships between these four datum
surfaces are shown graphically and by equation in
Figure 8. Because the International Great Lakes
Datum is a dynamic rather than an orthometric
datum, the equations between elevations on that
datum and National Geodetic Vertical Datum of
1929 will vary within the Region. Therefore,
Figure 8 provides equations for the Kenosha, Mil-
waukee, Port Washington, and Racine areas.4

The basic survey data contained in this report

generally, and specifically in Appendix C, should
have permanent value for map compilation, office
computation and analyses, and the conduct of

ongoing survey work within the Region. As addi-
tional survey data are collected, new and updated
control survey summary diagrams, traverse station
diagrams, and county index maps will be pub-
lished by the Commission. *

4For additional information on the International
Great Lakes Datum and its relationship to other
datums in use within the Southeastern Wisconsin
Region, see “Lake Levels and Datum Differences,”
SEWRPC Technical Record, Vol. 4, No. 5, December
1989.
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Table 2

RELATIONSHIP OF VERTICAL SURVEY REFERENCE DATUM SURFACES
TO NATIONAL GEODETIC VERTICAL DATUM OF 1929 (NGVD-29)

Municipality or Agency

Value to be Added to Elevations
Referenced to Local Datum to
Reference Those Elevations
to NGVD-29 (feet)

International
International Great Lakes Commission (IGLD-55)
AL KENOSNA ..ot et e e e e e et e e e e e et e e e e e e e —— e e e e e e s aaaaeaeeeaeararaes 1.28
AL MIIWAUKEE ...ttt e e e e e ettt e e e e e e ta et e e e e e e sasbaeaeeeesentaaeeeeentbareaeesaannes 1.34
F N o Y= T 11T | (o o TSRS 1.18
AL RACINE ...ttt e et e e e e e ettt e e e e e e e et b e e e e e e e ee b ——teeaeeaaaataaaaeeatbaaeaeeeaaararaes 1.26
International Great Lakes Commission (IGLD-85)
Y A =T (o] - NSO P UOUPPPPRRRORRRY 0.42
At Milwaukee............. 0.53
y N o V= T 11T | (o o SRR 0.25
AL RACINE ..ottt e e et e e e e e e e e e e e e e e b — e e e e e e ae b ———aea e e e e a—reaae e et baaeaeeeaanararaen 0.39
Federal
U.S. Army Corps of Engineers Lake Michigan Low Water Datum
AL KENOSNA ..ottt e e e e et e e e e e et e e e e e e et b e ae e e e s e aeaeeeanararaen 578.08
AL MIIWAUKEE ...ttt e e e e e ettt e e e e e e ta et e e e e e e sasbaeaeeeesentaaeeeeentbareaeesaannes 578.14
At Port Washington... 577.98
AL RACINE ...ttt e et e e e e e ettt e e e e e e e et b e e e e e e e ee b ——teeaeeaaaataaaaeeatbaaeaeeeaaararaes 578.06
Local
Kenosha County
City
[N 1 1S] 4 T VPSP UPSPPTTOPPNY 577.42
Village
SHIVEE LAKE ...ttt ettt et et e e et e et e e st e e e e st e e e te e e e e nte e e e nteeeannee e e nbeeenreeearaeeennren 660.1
Milwaukee County
Milwaukee Metropolitan Sewerage DISHIICE ..........coiuriiiiiiieiiiie e 580.603
Cities
[OTTo F-10 | TP PRSPPI 580.603
[ =T PSRRI 580.56
(1173 T F= 1L USRS 580.603
[T =TT 0111 (o PRSP PPPRSPPRY 580.61
IMIIWAIUKEE ...ttt et e e e e ettt e e e e e s a b et e e e e s e stateeeeeeeesnnsbeeeaeeesenntnteeesnnnsannaaaeean 580.603
Oak Creek.... 580.56
S A T T £ PRSP PPPRPRPRY 580.603
SOULN MIIWAUKEE .....cce ettt e e e e e e st e e et et eeeeeeessssbeaaaeeesensaaeeeennnsrnneen 580.97
R Y= LU= (0 1 PSSP 580.28
WWVESE ALIS ..ottt e e e ettt e e e e et e e e e eetba et e e e e eeasaabaeeaeeeaantaeeeeeeatbaaeaeeeaanranaen 580.56
Villages
12 1Y) o [ 2SSOSR 580.603
BIOWN DBET ...ttt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e s 580.603
[0 )t o | SRS 582.01
Greendale ....... 580.56
HAUES COINEIS ..ttt e e e e ettt e e e e e st e et e e e e e e s baaaeeeeeeesatbaeeeeeesestaseeesantaneeaaeean 580.603
RIVET HIS ... ettt e e e ettt e e e e e st e e e e e s e sba e e e e e e e e ssatbaeeeeeeseseaeeeesnntannaeaeean 580.603
LS T (=110 Yo o USRS 580.603
WESE MIIWAUKEE ...ttt e ettt e e e e e et e e e e e e s sa et e e e e e e e saastaeaeeeesentaaeeesannnrnnnen 580.603
WHIETISI BAY ...ttt ettt a e e et e e e e sabe e e nnnr e e neee s 580.603
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Table 2 (continued)

Value to be Added to Elevations
Referenced to Local Datum to
Reference Those Elevations
Municipality or Agency to NGVD-29 (feet)
Ozaukee County
Cities
1Y [T 18 o o PO PP PPPPPTPPPPPPPPN 580.52
0T Y= T a1 Vo | o o USSP 577.01
Villages
(1= 1100 o O RTPPN 615.49
0.13
Racine County
Cities
12104 [ [o]| (o] o I TP PO PR PPRPOPPRPPOE 175.25
[ = Lo o PSPPSRSO 580.71
Villages
EIMWOOT PAIK ...ttt e e st e e b e e sabr e e e sae e e s nneeennnee 580.71
Sturtevant 631.80
Walworth County
Village
[E TS I ()P 657.43
Washington County
City
WWESE BEINA ...ttt bbbttt h et a e bbbt h e et en et 871.16
Village
= 163 o o [ PP P TP PTROUPRTPPPIN 0.55
Waukesha County
Cities
IMIUSKEOO ..ttt ekt e et e e e et e e e e he e e e e b et e e st e e e aase e e e e s e ensn e e e e neeeenree 580.60
WVAIUKESNIA ...ttt b et h et et et b et er et 780.558
Village
IMIUKWORNBGO ...ttt ekt ekt e e et e e e at et e e bt e e e st e e e sanb e e e esbneeneneeanneeennee 752.55

NOTE: This table is not intended to be an “all inclusive” list of local datums in use within the Region, but is instead a list of
local datums known by the Commission to be in use at the time of this publication.

The Cities of Wauwatosa and Waukesha values have been revised per information provided from City Staff as of
July 13, 2011.

Source: SEWRPC.

#158080 V1
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Figure 8

RELATIONSHIP BETWEEN SELECTED VERTICAL SURVEY CONTROL DATUM SURFACES

RELATIONSHIP AT KENOSHA,
WISCONSIN BETWEEN SELECTED VERTICAL
SURVEY CONTROL DATUM SURFACES

CMD

RELATIONSHIP AT MILWAUKEE,
WISCONSIN BETWEEN SELECTED VERTICAL
SURVEY CONTROL DATUM SURFACES

— wo ——
0.66
CKD .
576.80
576.14
57766
57700 g3508
57742
iGD-55 _ ¥
0.86
1 1.28 * IGLD-85
0.42
NGVD-29
COMPUTATION OF NGVD-28 GIVEN CKD, LWD, IGLD-55, OR IGLD-85
NGVD29 = CKD  + 57742
NGVD-29 = LWD  + 578.08
NGVD-29 = IGLD-55 + 128
_NGVD-29 = IGLD-85 + 0.42
COMPUTATION OF CKD GIVEN NGVD-29, LWD, IGLD-55, OR IGLD-85
CKD = NGVD-29 - 57742
CKD = IWD  + 066
CKD = IGLD-55 - 576.14
CKD = IGLD-85 - 57700

COMPUTATION OF LWD GIVEN NGVD-29, CKD, IGLD-55, OR IGLD-85

WD = NGVD-29 - 578.08
wD = CKD - 066
LwD = IGLD-55 - 576.80
LwD = IGLD-85 - 57766
COMPUTATION OF IGLD-55 GIVEN NGVD-29, CKD, LWD, OR IGLD-85
IGLD-55 = NGVD-29 - 128
IGLD-85 = CKD + 576.14
IGLD-S5 = WD + 576.80
IGLD-55 = IGLD-85 - 0.86

COMPUTATION OF IGLD-85 GIVEN NGVD-29, CKD, LWD, OR IGLD-55

IGLD-85 = NGVD-29 - 042
IGLD-85 = CKD + 57700
IGLD-85 = LWD + 57766
IGLD85 = IGLD-55 + 0.86

NGVD-29 REPRESENTS NATIONAL GEODETIC VERTICAL DATUM OF 1929,

CKD
WD
IGLD-55

IGLD-85

NOTE:

REPRESENTS CITY OF KENOSHA DATUM.

REPRESENTS LAKE MICHIGAN LOW WATER DATUM (CHART DATUM).
REPRESENTS INTERNATIONAL GREAT LAKES DATUM,

1955 ADJUSTMENT.

REPRESENTS INTERNATIONAL GREAT LAKES DATUM,

1985 ADJUSTMENT.

BECAUSE THE NGVD-29 AND THE NAVD-88 ARE NOT PARALLEL
SURFACES, METHODS FOR CONVERTING POSITIONS BETWEEN THE
TWO DATUMS MUST DEPEND UPON COMPARATIVE MODELING. IT IS
NOT, THEREFORE, POSSIBLE TO RELATE ELEVATIONS OF ONE DATUM
EXACTLY TO ELEVATIONS OF THE OTHER DATUM BY USE OF AN
AREAWIDE EQUATION.

Source: SEWRPC
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246
LWD
579.26
57680 580.07
580.60
57761
578.14
Y s Y
0.81
. 134 IGLD-85
0.53
NGVD-29
COMPUTATION OF NGVD-29 GIVEN CMD, LWD, IGLD-55, OR IGLD-85
NGVD-29 = CMD =+ 580.60
NGVD-29 = LWD  + 578.14
NGVD-29 = IGLD-55 + 134
NGVD-29 = IGLD-85 + 0.53

COMPUTATION OF CMD GIVEN NGVD-29, LWD, IGLD-55, OR IGLD 85

CMD = NGVD-29 - 580.60
CMD = LWD - 246
CMD = IGLD-55 - 579.26
CMD = IGLD-85 - 580.07

COMPUTATION OF LWD GIVEN NGVD-29, CMD, IGLD-55, OR IGLD-85

twD ="-NGVD-29 - 578.14
WD = CMD + 246
WD = IGLD-55 - 576.80
wD = IGLD-85 - 57761
COMPUTATION OF IGLD-55 GIVEN NGVD-29, CMD, WD, OR IGLD-85
IGLD-55 = NGVD-29 - 1.34
IGLD-55 = CMD + 579.26
IGLD-55 = WD + 576.80
IGLD-55 = IGLD-85 - 0.81

COMPUTATION OF IGLD-85 GIVEN NGVD-29, CMD, LWD, OR IGLD-5%

IGLD-85 NGVD-29 - 053
IGLD-85 = CMD + 580.07
IGLD-85 = LWD + 57761
IGLD-85 = IGLD-55 +  0.81

NGVD-29 REPRESENTS NATIONAL GEODETIC VERTICAL DATUM OF 1929.

CMD
LwD
IGLD-55

IGLD-85

NOTE:

REPRESENTS CITY OF MILWAUKEE DATUM.

REPRESENTS LAKE MICHIGAN LOW WATER DATUM (CHART DATUM).
REPRESENTS INTERNATIONAL GREAT LAKES DATUM,

1955 ADJUSTMENT.

REPRESENTS INTERNATIONAL GREAT LAKES DATUM,

1985 ADJUSTMENT.

BECAUSE THE NGVD-23 AND THE NAVD-88 ARE NOT PARALLEL
SURFACES, METHODS FOR CONVERTING POSITIONS BETWEEN THE
TWO DATUMS MUST DEPEND UPON COMPARATIVE MODELING. IT IS
NOT, THEREFORE, POSSIBLE TO RELATE ELEVATIONS OF ONE DATUM
EXACTLY TO ELEVATIONS OF THE OTHER DATUM BY USE OF AN
AREAWIDE EQUATION.

Source: SEWRPC



Figure 8 (continued)

RELATIONSHIP AT PORT WASHINGTON,
WISCONSIN BETWEEN SELECTED VERTICAL
SURVEY CONTROL DATUM SURFACES

RELATIONSHIP AT RACINE,
WISCONSIN BETWEEN SELECTED VERTICAL
SURVEY CONTROL DATUM SURFACES

CRD_
265
LWD - LWD
0.97
CPWD
579.45
576.80 576.80 58032
580.71
57767
s 57583 oo
57676 1798 578.06
57701
-1 lGbss ¥ —1 iGbss ¥
0.93 0.87
. 118 IGLD-85 1 126 |GLD-85
0.25 0.39
I nevpas NGVD-29
COMPUTATION OF NGVD-29 GIVEN CPWD, LWD, IGLD-55, OR IGLD-85 COMPUTATION OF NGVD-29 GIVEN CRD, LWD, IGLD-55, OR IGLD-85
NGVD-23 = CPWD. + 57701 NGVD29 = CRD  + 580.71
NGVD-29 = LWD  + 57798 NGVD29 = LWD  + 578.06
NGVD-29 = IGLD-65 + 118 NGVD-29 = IGLD55 + 126
NGVD-29 = IGLD-85 + 0.25 NGVD-28 = IGLD-85. + 0.39
COMPUTATION OF CPWD GIVEN NGVD-29, LWD, IGLD-55, OR IGLD-85 COMPUTATION OF CRD GIVEN NGVD-29, LWD, IGLD-55, OR IGLD-85
CPWD = NGVD-29 - 57701 CRD = NGVD-29 - 580.71
CPWD = WD = + 097 CRD = WD - 265
CPWD = IGLD-65 - 57583 CRD = IGLD-65 - 579.45
CPWD = IGLD85 - 576.76 CRD = IGLD-85 - 580.32
COMPUTATION OF LWD GIVEN NGVD-29, CPWD, IGLD-55, OR IGLD-85 COMPUTATION OF LWD GIVEN NGVD-29, CRD, IGLD-55, OR IGLD-85
WD = NGVD-29 - 57798 WD = NGVD-29 - 578.06
WD = CPWD - 097 IWD = CRD  +. 265
IWD = IGLD-55 - 576.80 WD = IGLD-55 - 576.80
WD = IGLD-85 - 57773 WD = IGLD-B5 - 57767
COMPUTATION OF IGLD-55 GIVEN NGVD-29, CPWD, LWD, OR IGLD-85 COMPUTATION OF IGLD-55 GIVEN NGVD-29, CRD, LWD, OR IGLD-85
IGLD-65 = NGVD-29 - 118 IGLD-55 = NGVD-29 - 126
IGLDS5 = CPWD - + 575.83 IGLD-55 = CRD  + 579.45
IGLDS5 = LWD  + 576.80 IGLD-55 = LWD  + 576.80
IGLD-S5 = IGLD-B5 -  0.93 IGLD-65 = IGLD-8S -  0.87
COMPUTATION OF iGLD-85 GIVEN NGVD-23, CPWD, LWD, OR IGLD-55 COMPUTATION OF IGLD-85 GIVEN NGVD-29, CRD, LWD, OR IGLD-55
IGLD-B5 = NGVD-23 - 0.25 IGLD-85 = NGVD-29 -  0.39
IGLD85 = CPWD + 576.76 IGLD-85 = CRD  + 580.32
IGLD8S = LWD  + 57773 IGLD-85 = LWD  + 57767
IGLD85 = IGLDSS + 093 IGLD85 = IGLD-65 + 0.87

NGVD-28 REPRESENTS NATIONAL GEODETIC VERTICAL DATUM OF 1929,

CPWD REPRESENTS CITY OF PORT WASHINGTON DATUM.
wo REPRESENTS LAKE MICHIGAN LOW WATER DATUM (CHART DATUM).
IGLD-55 REPRESENTS INTERNATIONAL GREAT LAKES DATUM,
1955 ADJUSTMENT.
IGLD-85 REPRESENTS INTERNATIONAL GREAT LAKES DATUM,
1985 ADJUSTMENT.
NOTE: BECAUSE THE NGVD-29 AND THE NAVD-88 ARE NOT PARALLEL

SURFACES, METHODS FOR CONVERTING POSITIONS BETWEEN THE
TWO DATUMS MUST DEPEND UPON COMPARATIVE MODELING. IT IS
NOT, THEREFORE, POSSIBLE TO RELATE ELEVATIONS OF ONE DATUM
EXACTLY TO ELEVATIONS OF THE OTHER DATUM BY USE OF AN
AREAWIDE EQUATION.

Source: SEWRPC

NGVD-29 REPRESENTS NATIONAL GEODETIC VERTICAL DATUM OF 1929.

CRD
LWD
IGLD-55

IGLD-85

NOTE:

REPRESENTS CITY OF RACINE DATUM.

REPRESENTS LAKE MICHIGAN LOW WATER DATUM (CHART DATUM).
REPRESENTS INTERNATIONAL GREAT LAKES DATUM,

1955 ADJUSTMENT.

REPRESENTS INTERNATIONAL GREAT LAKES DATUM,

1985 ADJUSTMENT.

BECAUSE THE NGVD-29 AND THE NAVD-88 ARE NOT PARALLEL
SURFACES, METHODS FOR CONVERTING POSITIONS BETWEEN THE
TWO DATUMS MUST DEPEND UPON COMPARATIVE MODELING. IT IS
NOT, THEREFORE, POSSIBLE TO RELATE ELEVATIONS OF ONE DATUM
EXACTLY TO ELEVATIONS OF THE OTHER DATUM BY USE OF AN
AREAWIDE EQUATION.

Source: SEWRPC
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1I.

II1.

Appendix A

DETAILED SPECIFICATIONS FOR AERIAL PHOTOGRAPHY,
MONUMENTATION, CONTROL SURVEYS, AND TOPOGRAPHIC MAPPING

Appendix A-1

DETAILED SPECIFICATIONS FOR AERIAL PHOTOGRAPHY, MONUMENTATION, CONTROL
SURVEYS, AND ONE INCH EQUALS 100 FEET SCALE TRADITIONAL TOPOGRAPHIC MAPPING

GENERAL

These specifications set forth the requirements of the for photogrammetric mapping services, including aerial photography,
topographic mapping, and accompanying control surveys and control survey monumentation. The Engineer shall furnish all labor, materials, and
equipment necessary to complete properly the work specified herein.

PHOTOGRAPHY

A. General
The Engineer shall perform the necessary flying and photography to provide photographic coverage of an area approxzimately square
miles in extent shown on the sketch map attached hereto as Exhibit “A.” The Engineer may sublet this phase of the work to a qualified and
experienced firm specializing in aerial photography. The , however, retains the right to approve or reject any or all such

K.

firms which the Engineer may wish to engage.

Scale

The flight height above the average elevation of the ground shall be such that the negatives will have an average scale of one inch equals five
hundred feet (1" = 500'). Negatives having a departure from the specified scale by more than 5 percent because of tilt or abrupt changes in
flying altitude may be rejected. The photography shall be suitable for compilation of the topographic maps specified herein, and the mapping
flight height shall not vary from 3,000 feet above mean terrain by more than 5 percent.

Overlap

The overlap shall be sufficient to provide full stereoscopic coverage of the area to be mapped. The endlap shall average 63 percent plus or
minus 5 percent. Endlap of less than 58 percent or more than 68 percent in one or more negatives shall be cause for rejection of the negatives
in which such deficiency or excess occurs unless, within a stereoscopic pair, endlap exceeding 68 percent is necessary in areas of low ground
elevation to attain the minimum 58 percent endlap in adjacent areas of high ground elevation. Wherever there is a change in direction of the
flight lines, vertical photography on the beginning of a forward section shall endlap the photography of a back section by 100 percent. Any
negatives having sidelap of less than 20 percent or more than 55 percent may be rejected.

Tilt
Negatives made with the optical axis of the aerial camera in a vertical position are desired. Tilt of any negative by more than three degrees,

an average tilt of more than one degree for the entire project, or tilt between any two successive negatives exceeding four degrees may be cause
for rejection.

Crab
Crab in excess of three degrees may be cause for rejection of the flight line of negatives or portions thereof in which such crab occurs.

Quality

The photographs shall be clear and sharp in detail and of average uniform density. They shall be free from clouds, cloud shadows, light
streaks, static marks, or other blemishes which would interfere with their intended use. Except upon prior written authorization to the
contrary by the , all photography shall be taken when the area to be mapped is free of snow, before foliation, and at such
time as to ensure a minimum solar angle of 30 degrees.

Camera

For topographic and contour mapping, photography shall be exposed with a distortion-free six-inch focal length precision aerial mapping
camera equipped with a between-the-lens element shutter to produce negatives nine inches by nine inches in size. The Engineer shall furnish
the with a precision camera calibration report prepared by the National Bureau of Standards for the camera to be used.

Contact Prints
The contact prints from the vertical negatives shall be printed on double-weight semi-matte paper of suitable contrast.

Photo Index

Photo indices shall be prepared by directly photographing on safety base film at a convenient scale the assembly of contact prints from all
indexed and evaluated prints used. One photo index map reproduced on cronopaque or other approved dimensionally stable base material
shall be delivered to the . The photo index shall carry a suitable title, scale, and north point.

Delivery of Photography

One set of contact print photographs on double-weight semi-matte paper at a scale of one inch equals five hundred feet (1" = 500') shall be
furnished the upon completion of this contract.

Ownership of Negatives
All negatives shall become the property of the and shall be delivered to the upon completion of this contract.

CONTROL SURVEYS

A.

General

The Engineer shall furnish all labor, materials, and equipment necessary to complete properly the necessary horizontal and vertical control
surveys and control survey monumentation as specified herein.’
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B.

Horizontal Control

1. The horizontal control survey work shall include the recovery or relocation and monumentation of all U. S. Public Land Survey corners,
including section and one-quarter-section corners, “centers” of sections, and meander corners, throughout and along the exterior of the
approximately square mile area to be mapped. These corners, totaling in all, are indicated on the sketch map attached
hereto as Exhibit “A.”If the original U. 8. Public Land Survey corners are not recoverable, the Engineer shall determine the status
thereof under U. S. Public Land Office definitions and shall follow the prescribed procedures of that Office in their relocation. In any
case, the original land survey corners and corners as aforementioned shall be monumented and witnessed as provided under Section
II1 E herein.

2. Allfield work with respect to the location and relocation of all the aforementioned corners shall be based upon, and include the assembly
of, all authoritative information, such as title documents, subdivision plats, private and public survey records, and existing
monumentation and occupation, that may be useful in determining the actual location of the U. S. Public Land Survey lines and corners
and all other corners, as well as the proper analysis of this information, to arrive at the best determination of the actual location of the
said lines and corners. Proper performance in this regard depends largely upon a knowledge of local survey customs, conditions, and
laws of boundaries and titles, and for this reason, must be properly supervised by a competent and qualified registered land surveyor.
The Engineer shall sublet this phase of the control survey work to a qualified and experienced land survey firm which regularly practices
in the area to be mapped. The , however, retains the right to approve or reject any or all such local firms which the
Engineer may wish to engage.

3. With regard to the location or relocation of the “center” of the section, that peint which physical or other evidence indicates to be the
“used or recognized center of the section” (occupied center) shall be located or relocated in accordance with paragraph 2 above and
monumented as provided under Section III E 5 herein. When all sources of information have been explored and there is no evidence of
an “occupied center,” the Engineer, after approval by the , shall set and monument, in accordance with Section III E 5, the
“true center” of the section. Such “true center” shall be that point at the intersection of straight lines joining opposite quarter corners.

4. The double corners along township lines shall be located or relocated and monumented in accordance with paragraphs 1 and 2 above;
and the closing corners governing the location of the U. 8. Public Land Survey lines in the northerly tier of one-quarter sections in
Township ___ North, Range ___ East, shall be set on the straight lines connecting the section and one-quarter-section corners on
the township line governing the location of the U. S. Public Land Survey lines in the southerly tier of one-quarter sections in Township
__ North, Range __ East. .

5.  Having recovered or relocated and monumented all of the aforementioned corners in the approximately square mile area specified,
control survey traverses shall be run which utilize and incorporate all of the monumented corners as stations, to determine the
coordinates of the said corners and the lengths and bearings of all the quarter-section lines. All coordinates shall be based upon the
Wisconsin Coordinate System, South Zone (NAD-27); and sufficient survey connections shall be made to basic National Geodetic Survey
(NGS) control stations of the NGS control network to permit the proper checks and adjustments to be made both in traverse lengths
and bearings and in the coordinate values of the monumented U. S. Public Land Survey corners. Such ties shall originate and end at
basic control stations for which closures are known and available or shall be run to make a closed and checked circuit. Upon prior
approval of the , the Engineer may substitute other survey methods, such as triangulation, trilateration, or Global
Positioning System Technology, for the above-specified traverses in order to determine the coordinates of the monumented corners and
the lengths and bearings of all the quarter-section lines. Approval by the of such substitute survey methods shall be based
upon a review of detailed network layouts and procedures proposed to be followed by the Engineer.

The accuracy of the horizontal control surveys shall conform to the specifications for NGS third-order class I accuracy for traverse as
set forth in “Standards and Specifications for Geodetic Control Networks” prepared by the Federal Geodetic Control Committee. This
publication is incorporated in these specifications by reference as though fully herein set forth. All field measurements shall be properly
adjusted by NGS methods to provide closed traverses before traverse station coordinates are computed, the coordinates of the U. S.
Public Land Survey corners are computed, and attendant lengths and bearings of the quarter-section lines are computed so as to form
closed geometric figures for the quarter sections, and before the topographic mapping is undertaken.

Whenever the Engineer recovers and uses a NGS control survey station in the conduct of the control survey work he shall prepare a
“Report on Condition of Survey Mark and Witness Marks” utilizing the standard form provided for this purpose by the NGS and forward
the completed copy of the form to the NGS Washington Office, with a copy to the .

All supplemental control for photo mapping purposes shall be based upon the control net just described.

Vertical Control

The vertical control survey shall be based upon National Geodetic Vertical Datum, 1929 Adjustment, as established by the NGS, hereinafter
referred to as “NGVD.” Closed differential level circuits shall be run to establish permanent bench marks in the project area. All differential
level circuits shall be of second-order class II accuracy as set forth in “Standards and Specifications for Geodetic Control Networks” prepared
by the Federal Geodetic Control Committee. This publication is incorporated in these specifications by reference as though fully herein set
forth. All level circuits shall be properly adjusted for closure by NGS methods. Elevations shall be obtained for monuments marking
the U. S. Public Land Survey system corners throughout the area to be mapped, and these monuments shall serve as permanent bench marks.
In addition, permanent reference bench marks shall be set along the differential level lines on such objects as bridge abutments and wing
walls, headwalls of large culverts, water tables of large buildings, outcroppings of ledge rock, or any other stable objects which are unlikely
to be displaced vertically. It is the intent of these specifications that one additional bench mark shall be established for, and tied horizontally
to, each monumented U. S. Public Land Survey corner and shall be set so that the elevation of the corner monument may be readily verified
from the additional permanent bench mark by a single differential level position. Supplementary vertical control for topographic mapping
shall provide a minimum of four vertical control points in each stereoscopic model. The supplementary control points shall be established by
field survey and shall be located at or near the four corners of the stereoscopic models used in topographic map preparation.

Control Survey Computation Data and Plats

The Engineer shall keep all field notes and office computations in a neat and orderly manner, clearly indexed, and open for inspection and
checking during the course of the work. Upon completion and acceptance, the originals of all field notes and computations shall be furnished
the and shall become their property. The Engineer shall at all times before final acceptance of the work furnish instruments

and assistance to a duly authorized agent of the for such checking of field work and computations as may be deemed necessary
by the .

1.  The Engineer shall deliver to the for final acceptance a diagram summarizing the control survey data. Exhibit “B” attached
hereto illustrates the required form and content of this diagram. This diagram shall be prepared so as to cover six sets of six U. S. Public
Land Survey sections within each Survey Township, the six sets covering Sections 1 through 3 and 10 through 12; 4 through 9; 13
through 15 and 22 through 24; 16 through 21; 25 through 27 and 34 through 36; and 28 through 33. The diagrams shall be prepared in



ink on dimensionally stable polyester base material having a minimum thickness of 0.004 inch and a working surface suitable for inking
to a scale of one inch equals 1,200 feet (1" = 1,200", and shall show correctly on its face:

a.  The exact grid length and bearing on the exterior boundaries of all the quarter sections. In addition, the ground level lengths of
the exterior boundaries of all quarter sections, converted from National Geodetic Vertical Datum, shall be shown in distine-
tive lettering.

b.  All corners established and monuments erected in the field in their proper positions and orientations. The material of which the
monuments and bench marks are made shall be noted at the representation thereof or by legend.

c.  The number of degrees, minutes, and seconds in the interior angles of all quarter sections.
d.  The coordinates of all U. S. Public Land Survey corners surveyed.

e.  The elevation of all U. S. Public Land Survey corners surveyed.

f. The section number, indicated at the center of each section.

g.  All basic NGS control stations within, and adjacent to, the project area and to which the horizontal control surveys are tied,
together with the coordinates of the NGS stations.

h. A north point based upon grid north. The angle between geodetic and grid north (theta angle) shall be shown and shall represent
the value for the quarter section corner located at the center of each six-section sheet.

i A combination factor, sea level and scale, for the reduction of measured ground lengths to corresponding grid lengths on the
Wisconsin State Plane Coordinate System. The factor shall represent the value for the quarter section corner located at the center
of each six-section sheet.

2.  The Engineer shall provide for each secondary control station established (each U. S. Public Land Survey corner within the project area),
for each traverse station established, and for each reference bench mark established which is not also a secondary control station, a
dossier on 8 Y-inch by 11-inch paper. Exhibit “C” attached hereto illustrates the required form and content for these dossiers. The
following information shall be given for each station on the dossiers:

a. Title giving the legal description of the corner by section, township, and range; or, for permanent reference bench marks which
are not also secondary control stations and for traverse stations by assigned number and by the U. S. Public Land Survey quarter
section, township, and range in which the bench mark or stationis located.

b. A sketch showing the monumented control station in relation to the salient features of the immediate vicinity. Witness monuments
set shall be shown together with their ties. A north point shall be properly located thereon. The names of adjoining streets, state
trunk highways, and public lands shall be indicated. The bearing to an azimuth mark for the station shall be shown, together with
a brief description of the azimuth mark.

c.  The coordinates of each traverse station and each U. S. Public Land Survey corner and the bench mark elevation of the monument
marking the corner and of the required reference bench mark referred to NGVD. For reference bench marks which are not also
a secondary control station, only the bench mark elevation referred to NGVD need be given.

d.  The angle between geodetic and grid north at the station (theta angle).

e.  An affidavit by the land surveyor setting forth the classification assigned to the corner (existing, obliterated, or lost) during
its recovery or relocation and the salient factors determining the location or relocation, with particular emphasis upon old
monumentation and accessories thereto found and used in the relocation process.

Monumenting

The Engineer shall mark or monument each section and quarter-section corner surveyed as follows:

1.

Where the corner falls within an existing surfaced traveled way, by drilling or cutting a neat hole in the pavement and setting a precast
concrete monument in accordance with Exhibit “D.”

Where the corner falls on an earth surface, by setting a precast concrete monument as shown in Exhibit “D.”

Where the corner falls in a lake, stream, or inaccessible area, by setting a witness corner on the section or quarter-section line at a
distance approved by the away from the ordinary high water of the lake, the bank of the stream, or from an inaccessible
area. Such witness corners shall be monumented by setting a precast concrete monument in accordance with Exhibit “D.”

In all cases, the monuments erected shall be witnessed. Witness marks shall be selected for permanence and shall preferably consist
of the corners of masonry or concrete structures or, of crosses cut in masonry or concrete structures, concrete curbs, walks, pavements,
or bridge and culvert walls and structures. Railroad spikes set in trees and telephone or power poles may be acceptable, but where used
in poles shall be set flush with the surface of the telephone or power poles and as low on the pole as practicable. In open fields; oneé-inch-
diameter by 36-inch-long iron pipe may be used. At least four such witness marks shall be established for each corner and tied to
the corner.

The monuments shall conform to the details shown in Exhibit “D” attached hereto. The brass caps of the monuments shall conform to
the details shown in Exhibit “E” attached hereto and be stamped with the corner notation at the time of setting. The dies used to cast
the brass caps shall become the property of the

In addition to the foregoing, the Engineer shall establish one azimuth mark for each U. S. Public Land Survey section or quarter-section

corner surveyed using wherever possible a well-defined, permanent, distant object of the landscape that can be clearly identified and

described. Where it is not possible or practical to use such an object, a commercial survey monument of a design approved by the ___
may be substituted.
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TOPOGRAPHIC MAPS

A. General
The Engineer shall prepare topographic maps to National Map Accuracy Standards in the form of ink tracings of the original manuscripts
on dimensionally stable polyester base material having a minimum thickness of 0.007 inch. The area to be mapped, totaling square

miles, is shown on the sketch map attached hereto as Exhibit “A.”

Base sheets suitable for the preparation of cadastral maps shall be provided. These sheets consist of reproducible tracings of the topographic
map sheets showing all information required under Section IVB 2, 3, 4, 5,6, 7, and 9 hereof, except pavements, curbs, walks, trails, fences,
wooded areas, and other identifiable features.

Data to be Shown
The finished maps shall be drawn to a scale of one inch equals one hundred feet (1" = 100') and shall show correctly on each map face the
following information:

1. Hypsography by contour lines having a vertical interval of two feet. All contours shall be drawn clear and sharp as continuous solid lines
except through structures. Every fifth contour shall be accentuated and numbered. Elevations of saddles, kettles, summits, high points
of all crests and low points of all sags in existing roadways, all existing road intersections, and all bridge decks at both ends of the bridge
shall be shown as determined photogrammetrically, except where field elevations are available, to the nearest one-quarter contour
interval. All contour lines and elevations shall be referred to National Geodetic Vertical Datum, 1929 Adjustment.

2. All planimetric details, such as pavements, curbs, walks, trails, railways, power lines, buildings, fences, wooded areas, and other
identifiable features on the photography, shall be shown in their correct positions and orientation within the tolerances of
these specifications.

3. All hydrographic features, such as marshes, lakes, streams, watercourses, and drainage ditches, shall be shown in their correct positions
and orientation within the tolerances of these specifications.

4. All section and quarter-section lines and U. S. Public Land Survey corners established in the field surveys shall be shown in their correct
position and orientation, together with their exact grid lengths and bearings. The material of which the monuments marking said corners
are made shall be indicated by symbol and legend, together with the State Plane Coordinates and bench mark elevations of the corners.

5. A north point based upon grid north.

6. A combination factor, sea level and scale, shall be given on each sheet for the reduction of measured ground lengths to corresponding
grid lengths on the Wisconsin State Plane Coordinate System. The factor shall represent the value for the area covered by the required
six-section control survey summary diagram within which the map sheet is located.

7. Abase map projection consisting of the intersection of grid lines on the Wisconsin State Plane Coordinate System. Grid line intersection
tick marks shall be drawn at five (5) inch intervals conforming to the even 500 feet interval coordinate values east and north of the grid
origins. The corresponding State Plane Coordinate values shall be shown only along the margins of the map sheets.

8. Such lettering as may be secured from available maps of the area or as may be furnished by the relative to the names
of salient geographic features. The names of all state and county trunk highways, public streets, and major streams and lakes shall be
shown on the maps.

9.  Map borders and trim lines, and a title block, with the latter containing a graphic scale, together with associated text, and the following
information: type of map; location by U. S. Public Land Survey township, range, section and quarter section, county, and state; the name
of the Engineer preparing the map; date of mapping; appropriate sheet numbers; and the name and seal of . An explanatory
legend shall be provided depicting symbols used on the map, together with associated text.

Drafting

All drafting shall be to a high standard of workmanship. The map sheets shall be 36 inches by 36 inches in size, and each sheet shall cover
an entire U. S. Public Land Survey quarter section. The title shall contain a graphic scale and the following information: scale, date, type of
map, location by county and state, name of the , name of the Engineer, and appropriate project and sheet numbers. The
topographic maps shall overlap the adjacent one-quarter sections by 50 feet beyond the section or one-quarter-section lines.

Precision and Accuracy Standards

1. The maps shall be prepared to National Map Accuracy Standards, and a certificate to this effect shall appear on the face of each
map sheet.

2. Each grid line or tick shall be plotted on the finished map sheets within 1/100 of an inch of the true grid values.

3. Each horizontal control station, section corner, and quarter-section corner shall be plotted on the finished map sheets within 1/100 of
an inch of the true position as expressed by the adjusted coordinates computed for the point.

4. Ninety percent of all well-defined planimetric features shall be plotted so that their position on the finished maps shall be accurate to
within 1/30 of an inch of their true coordinate position, and no feature shall be more than 1/20 of an inch from its true position.

5. The contours shall faithfully express the relief detail and topographic forms within the tolerances of these specifications. Ninety percent
of the elevations determined from the solid-line contours of the map shall have an accuracy with respect to true elevation of one-half
contour interval, based on a two-foot contour interval, and no such elevations shall be in error by more than one contour interval.

6. All spot elevations shown on the maps, other than elevations of vertical control stations, shall be shown to the nearest 0.5 foot. Ninety
percent of all spot elevations shown on the maps shall have an accuracy with respect to true elevation of one-fourth contour interval,
based on a two-foot contour interval, and no such elevations shall be in error by more than one contour level.

7. The completed topographic maps shall be field checked by the . The Engineer shall furnish instruments and assistance
to the for such field checking. The field measurements shall be compared against the map data, and any map sheets that
do not conform to National Map Accuracy Standards and the requirements of these specifications shall be corrected by the Engineer to
fully meet the specified accuracy.



VI.

VIIL

ITEMS TO BE DELIVERED
Upon completion the Engineer shall deliver to the the following items:

A.  One set of reproducible original tracings on dimensionally stable polyester base material of the completed topographic maps of the project
area as designated herein.

B.  One set of reproducible tracings on dimensionally stable polyester base material of the cadastral base sheets specified under Section IV A
herein.

One reproducible tracing of the control summary diagram specified under Section III D 1 herein.
One set of reproducible tracings of the control station dossier sheets specified under Section III D 2 herein.

One set of contact print aerial photographs specified under Section II J herein.

s m oo oa

One set of contact print aerial photographs with vertical and horizontal control identified thereon. These photos shall be printed as specified
under Section II H herein.

The original field notes and computations as specified under Section III D herein.

@

One photo index as specified under Section II herein.
1. The original aerial photograph negatives specified under Section II K herein.
d.  The patterns used to cast the brass caps for the survey monuments.
DELIVERY DATES

A. Photography

All photography shall be completed in the spring of . The contact prints and photo indices shall be delivered within 30 days after the
completion of photography.

B. Topographic Maps
All topographic maps and cadastral base sheets shall be delivered on or before

C. Control Survey Data
All control survey data shall be delivered on or before

BASIS OF PAYMENT

The contract price of the work, the lump sum of § , shall include all photogrammetric and control survey engineering services
necessary for the delivery of the complete, finished photography, control surveys and monumentation, and maps and all other materials and items
specified herein. This total contract price shall consist of the lump sum prices listed below for integral portions of the work:

A.  Aerial photography of

square miles as specified @ §, per square mile: d $

B. Location, relocation and monumentation of U. S. Public Land Survey corners as

specified @$_____ per corner: $
Vertical control surveys over _____ U. S. Public Land Survey corners as specified @$_____ per corner: $
D. Horizontal control surveys over U. S. Public Land Survey corners as specified @ $______ per corner: $
E. Topographic mapping and cadastral base sheets of ____ square miles as specified @ $ per square mile: $

Total $

The foregoing unit prices are provided solely as a basis for computing any adjustment in the total cost of the contract that may have to be made
due to any changes in the scope of the work ordered in writing by the during the conduct of the project, and as a basis for computing
work progress payments to the Engineer under the project.

It is expressly understood and agreed that in no event will the total compensation and reimbursement to be paid exceed the amounts stipulated
above for all the service required as specified herein. The Engineer must submit invoices to the during the progress of the work for
partial payment on account for work completed and accepted to date. Such invoices shall not be submitted more often than every 30 days. The
amount shown on such invoices shall be estimated on the basis of ¢ontract prices and the quantity of work completed and accepted by the

. Such invoices will be checked by the and payment made in an amount not to exceed 90 percent of such amount thereof as
has been found by the to reasonably represent the value of partially completed work, less any amounts previously paid on account.
Payment of the 10 percent withheld during progress of the work shall be made upon final approval of the work by the

4]
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Source: SEWRPC.
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U.S. Public Land Survey corners which have
been previously reloccated and monumented
but whichr are to be referenced and tied
into both horizontal and vertical survey
control networks,

N

1" = 4000'
Drawn by: L.H.K.

Approved by: X.W.B.
Date: Cctober 15, 1985
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Exhibit B

SAMPLE SHEET SHOWING PORTION OF REQUIRED HORIZONTAL
AND VERTICAL CONTROL SURVEY DATA SUMMARY SHEET

Exhibit C

RECORD OF CONTROL SURVEY STATION FORM
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Exhibit D

DETAIL OF MONUMENT AND MONUMENT
INSTALLATION FOR SURVEY CONTROL STATIONS
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CORNERS OF MONUMENT

~———F[RM UNDISTURBED
GROUND

DRAWN BY: L.H.K.
CHECKED BY: D.R.B.

Source: SEWRPC.

APPROVED BY. K.W.B.

NOT TO SCALE DATE: NOVEMBER 967

Exhibit E

DETAIL OF BRASS SURVEY MARKER FOR
SURVEY CONTROL STATION MONUMENTS

TOP VIEW OF CAP

LET'TERS TO BE CAST IN BRASS
1/8" HIGH, 0.020" DEEP

LETTERS TO BE CAST IN BRASS
1/4" HIGH, 0.030" DEEP

+ LINES TO BE (;IAST IN BRASS,
1/2" LONG, 0.030" WIDE,
0.030" DEEP

TOW . RANGE, AND SECTION
NUMBERS TO BE STAMPED WITH
A DIE AT TIME OF SETTING OF
MONUMENT

R.22 E.
J""?ﬂw s\“;:\\

NOTE: SURVEY MARKER CAP
TO BE CAST FROM RED BRASS
HAVING THE FOLLOWING
COMPOSITION

83% COPPER

4% TIN

6% LEAD

7% ZINC

ORAWN BY: D.P. S,
CHECKED BY: L.H. K.
APPROVED BY: K.W. B,
DATE: FEB. 22, 1988

SIDE VIEW

1/32"

3-1/4"

[l
/l6—+

17/32"

2-1/2"

i
i
1
)
i
!

5/8"x1-1/8
sLoT

[ 1]

1
WINGS OF 5LOT TO BE SPREAD TO I-i/2" &
OUTSIDE DIAMETER AS SHOWN BEFORE
SETTING IN CONCRETE.

R

NOT TO SCALE

Source: SEWRPC.
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IIH.

Appendix A-2

DETAILED SPECIFICATIONS FOR AERIAL PHOTOGRAPHY, MONUMENTATION, CONTROL
SURVEYS, AND ONE INCH EQUALS 200 FEET SCALE TRADITIONAL TOPOGRAPHIC MAPPING

GENERAL

These specifications set forth the requirements of the for photogrammetric mapping services, including aerial photography,
topographic mapping, and accompanying control surveys and control survey monumentation. The Engineer shall furnish all labor, materials, and
equipment necessary to complete properly the work specified herein.

PHOTOGRAPHY
A. General
The Engineer shall perform the necessary flying and photography to provide photographic coverage of an area approximately square

miles in extent shown on the sketch map attached hereto as Exhibit “A.” The Engineer may sublet this phase of the work to a qualified and

experienced firm specializing in aerial photography. The , however, retains the right to approve or reject any or all such
firms which the Engineer may wish to engage.

B. Scale .
The flight height above the average elevation of the ground shall be such that the negatives will have an average scale of one inch equals eight
hundred feet (1" = 800"). Negatives having a departure from the specified scale by more than 5 percent because of tilt or abrupt changes in
flying altitude may be rejected. The photography shall be suitable for compilation of the topographic maps specified herein, and the mapping
flight height shall not vary from 4,800 feet above mean terrain by more than 5 percent.

C. Overlap
The overlap shall be sufficient to provide full stereoscopic coverage of the area to be mapped. The endlap shall average 63 percent plus or
minus 5 percent. Endlap of less than 58 percent or more than 68 percent in one or more negatives shall be cause for rejection of the negatives
in which such deficiency or excess occurs unless, within a stereoscopic pair, endlap exceeding 68 percent is necessary in areas of low ground
elevation to attain the minimum 58 percent endlap in adjacent areas of high ground elevation. Wherever there is a change in direction of the
flight lines, vertical photography on the beginning of a forward section shall endlap the photography of a back section by 100 percent. Any
negatives having sidelap of less than 20 percent or more than 55 percent may be rejected.

D. Tilt
Negatives made with the optical axis of the aerial camera in a vertical position are desired. Tilt of any negative by more than three degrees,
an average tilt of more than one degree for the entire project, or tilt between any two successive negatives exceeding four degrees may be cause
for rejection. '

E. Crab
Crab in excess of three degrees may be cause for rejection of the flight line of negatives or portions thereof in which such crab occurs.

F. Quality
The photographs shall be clear and sharp in detail and of average uniform density. They shall be free from clouds, cloud shadows, light
streaks, static marks, or other blemishes which would interfere with their intended use. Except upon prior written authorization to the
contrary by the , all photography shall be taken when the area to be mapped is free of snow, before foliation, and at such
time as to ensure a minimum solar angle of 30 degrees.

G. Camera
For topographic and contour mapping, photography shall be exposed with a distortion-free six-inch focal length precision aerial mapping
camera equipped with a between-the-lens element shutter to produce negatives nine inches by nine inches in size. The Engineer shall furnish
the with a precision camera calibration report prepared by the National Bureau of Standards for the camera to be used.

H. Contact Prints
The contact prints from the vertical negatives shall be printed on double-weight semi-matte paper of suitable contrast.

I.  Photo Index
Photo indices shall be prepared by directly photographing on safety base film at a convenient scale the assembly of contact prints from all
indexed and evaluated prints used. One photo index map reproduced on cronopaque or other approved dimensionally stable base material
shall be delivered to the - The photo index shall carry a suitable title, scale, and north point.

J.  Delivery of Photography
One set of contact print photographs on double-weight semi-matte paper at a scale of one inch equals five hundred feet (1" = 500) shall be
furnished the upon completion of this contract.

K. Ownership of Negatives
All negatives shall become the property of the and shall be delivered to the upon completion of this contract.

CONTROL SURVEYS

A. General
The Engineer shall furnish all labor, materials, and equipment necessary to complete properly the necessary horizontal and vertical control
surveys and control survey monumentation as specified herein. -

B. Horizontal Control

1. The horizontal control survey work shall include the recovery or relocation and monumentation of all U. S. Public Land Survey corners,
including section and one-quarter-section corners, “centers” of sections, and meander corners, throughout and along the exterior of the
approximately square mile area to be mapped. These corners, totaling in all, are indicated on the sketch map attached
hereto as Exhibit “A.” If the original U. S. Public Land Survey corners are not recoverable, the Engineer shall determine the status
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thereof under U. S. Public Land Office definitions and shall follow the prescribed procedures of that Office in their relocation. In any
case, the original land survey corners and corners as aforementioned shall be monumented and witnessed as provided under Section
IIT E herein.

2. All field work with respect to the location and relocation of all the aforementioned corners shall be based upon, and include the assembly
of, all authoritative information, such as title documents, subdivision plats, private and public survey records, and existing
monumentation and occupation, that may be useful in determining the actual location of the U. S. Public Land Survey lines and corners
and all other corners, as well as the proper analysis of this information, to arrive at the best determination of the actual location of the
said lines and corners. Proper performance in this regard depends largely upon a knowledge of local survey customs, conditions, and
laws of boundaries and titles, and for this reason, must be properly supervised by a competent and qualified registered land surveyor.
The Engineer shall sublet this phase of the control survey work to a qualified and experienced land survey firm which regularly practices
in the area to be mapped. The , however, retains the right to approve or reject any or all such local firms which the
Engineer may wish to engage.

3.  With regard to the location or relocation of the “center” of the section, that point which physical or other evidence indicates to be the
“used or recognized center of the section” (occupied center) shall be located or relocated in accordance with paragraph 2 above and
monumented as provided under Section III E 5 herein. When all sources of information have been explored and there is no evidence of
an “occupied center,” the Engineer, after approval by the , shall set and monument, in accordance with Section III E 5, the
“true center” of the section. Such “true center” shall be that point at the intersection of straight lines joining opposite quarter corners.

4. The double corners along township lines shall be located or relocated and monumented in accordance with paragraphs 1 and 2 above;
and the closing corners governing the location of the U. S. Public Land Survey lines in the northerly tier of one-quarter sections in
Township ___ North, Range ___ East, shall be set on the straight lines connecting the section and one-quarter-section corners on
the township line governing the location of the U. S. Public Land Survey lines in the southerly tier of one-quarter sections in Township
__North, Range __ East.

5. Having recovered or relocated and monumented all of the aforementioned corners in the approximately square mile area specified,
control survey traverses shall be run which utilize and incorporate all of the monumented corners as stations, to determine the
coordinates of the said corners and the lengths and bearings of all the quarter-section lines. All coordinates shall be based upon the
Wisconsin Coordinate System, South Zone (NAD-27); and sufficient survey connections shall be made to basic National Geodetic Survey
(NGS) control stations of the NGS control network to permit the proper checks and adjustments to be made both in traverse lengths
and bearings and in the coordinate values of the monumented U. S. Public Land Survey corners. Such ties shall originate and end at
basic control stations for which closures are known and available or shall be run to make a closed and checked circuit. Upon prior
approval of the , the Engineer may substitute other survey methods, such as triangulation, trilateration, or Global
Positioning System Technology, for the above-specified traverses in order to determine the coordinates of the monumented corners and
the lengths and bearings of all the quarter-section lines. Approval by the of such substitute survey methods shall be based
upon a review of detailed network layouts and procedures proposed to be followed by the Engineer.

The accuracy of the horizontal control surveys shall conform to the specifications for NGS third-order class I accuracy for traverse as
set forth in “Standards and Specifications for Geodetic Control Networks” prepared by the Federal Geodetic Control Committee. This
publication is incorporated in these specifications by reference as though fully herein set forth. All field measurements shall be properly
adjusted by NGS methods to provide closed traverses before traverse station coordinates are computed, the coordinates of the U. S.
Public Land Survey corners are computed, and attendant lengths and bearings of the quarter-section lines are computed so as to form
closed geometric figures for the quarter sections, and before the topographic mapping is undertaken.

Whenever the Engineer recovers and uses a NGS control survey station in the conduct of the control survey work he shall prepare a
“Report on Condition of Survey Mark and Witness Marks” utilizing the standard form provided for this purpose by the NGS and forward
the completed copy of the form to the NGS Washington Office, with a copy to the

All supplemental control for photo mapping purposes shall be based upon the control net just described.

Vertical Control

The vertical control survey shall be based upon National Geodetic Vertical Datum, 1929 Adjustment, as established by the NGS, hereinafter
referred to as “NGVD.,” Closed differential level circuits shall be run to establish permanent bench marks in the project area. All differential
level circuits shall be of second-order class II accuracy as set forth in “Standards and Specifications for Geodetic Control Networks” prepared
by the Federal Geodetic Control Committee. This publication is incorporated in these specifications by reference as though fully herein set
forth. All level circuits shall be properly adjusted for closure by NGS methods. Elevations shall be obtained for monuments marking
the U. S. Public Land Survey system corners throughout the area to be mapped, and these monuments shall serve as permanent bench marks.
In addition, permanent reference bench marks shall be set along the differential level lines on such objects as bridge abutments and wing
walls, headwalls of large culverts, water tables of large buildings, outcroppings of ledge rock, or any other stable objects which are unlikely
to be displaced vertically. It is the intent of these specifications that one additional bench mark shall be established for, and tied horizontally
to, each monumented U. S. Public Land Survey corner and shall be set so that the elevation of the corner monument may be readily verified
from the additional permanent bench mark by a single differential level position. Supplementary vertical control for topographic mapping
shall provide a minimum of four vertical control points in each stereoscopic model. The supplementary control points shall be established by
field survey and shall be located at or near the four corners of the stereoscopic models used in topographic map preparation.

Control Survey Computation Data and Plats

The Engineer shall keep all field notes and office computations in a neat and orderly manner, clearly indexed, and open for inspection and
checking during the course of the work. Upon completion and acceptance, the originals of all field notes and computations shall be furnished
the and shall become their property. The Engineer shall at all times before final acceptance of the work furnish instruments
and assistance to a duly authorized agent of the for such checking of field work and computations as may be deemed necessary
by the

1.  The Engineer shall deliver to the for final acceptance a diagram summarizing the control survey data. Exhibit “B” attached
hereto illustrates the required form and content of this diagram. This diagram shall be prepared so as to cover six sets of six U. S. Public
Land Survey sections within each Survey Township, the six sets covering Sections 1 through 3 and 10 through 12; 4 through 9; 13
through 15 and 22 through 24; 16 through 21; 25 through 27 and 34 through 36; and 28 through 33. The diagrams shall be prepared in
ink on dimensionally stable polyester base material having a minimum thickness of 0.004 inch and a working surface suitable for inking
to a scale of one inch equals 1,200 feet (1" = 1,200, and shall show correctly on its face:

a.  The exact grid length and bearing on the exterior boundaries of all the quarter sections. In addition, the ground level lengths of
the exterior boundaries of all quarter sections, converted from National Geodetic Vertical Datum, shall be shown in distine-
tive lettering.



b.  All corners established and monuments erected in the field in their proper positions and orientations. The material of which the
monuments and bench marks are made shall be noted at the representation thereof or by legend.

¢.  The number of degrees, minutes, and seconds in the interior angles of all quarter sections,
d. . The coordinates of all U. S. Public Land Survey corners surveyed.

e. The elevation of all U. S. Public Land Survey corners surveyed.

f. The section number, indicated at the center of each section.

g- All basic NGS control stations within, and adjacent to, the project area and to which the horizontal control surveys are tied,
together with the coordinates of the NGS stations.

h. A north point based upon grid north. The angle between geodetic and grid north (theta angle) shall be shown and shall represent
the value for the quarter section corner located at the center of each six-section sheet.

i A combination factor, sea level and scale, for the reduction of measured ground lengths to corresponding grid lengths on the
Wisconsin State Plane Coordinate System. The factor shall represent the value for the quarter section corner located at the center
of each six-section sheet.

2.  The Engineer shall provide for each secondary control station established (each U. S. Public Land Survey corner within the project area),
for each traverse station established, and for each reference bench mark established which is not also a secondary control station, a
dossier on 8 Y-inch by 11-inch paper. Exhibit “C” attached hereto illustrates the required form and content for these dossiers. The
following information shall be given for each station on the dossiers:

a. - Title giving the legal description of the corner by section, township, and range; or, for permanent reference bench marks which
are not also secondary control stations and for traverse stations by assigned number and by the U. S. Public Land Survey quarter
section, township, and range in which the bench mark or station is located.

b. A sketch showing the monumented control station in relation to the salient features of the immediate vicinity. Witness monuments
set shall be shown together with their ties. A north point shall be properly located thereon. The names of adjoining streets, state
trunk highways, and public lands shall be indicated. The bearing to an azimuth mark for the station shall be shown, together with
a brief description of the azimuth mark.

¢.  The coordinates of each traverse station and each U. S. Public Land Survey corner and the bench mark elevation of the monument
marking the corner and of the required reference bench mark referred to NGVD. For reference bench marks which are not also
a secondary control station, only the bench mark elevation referred to NGVD need be given.

d.  The angle between geodetic and grid north at the station (theta angle).

e.  An affidavit by the land surveyor setting forth the classification assigned to the corner (existing, obliterated, or lost) during
its recovery or relocation and the salient factors determining the location or relocation, with particular emphasis upon old
monumentation and accessories thereto found and used in the relocation process.

Monumenting

The Engineer shall mark or monument each section and quarter-section corner surveyed as follows:

1.

Where the corner falls within an existing surfaced traveled way, by drilling or cutting a neat hole in the pavement and setting a precast
concrete monument in accordance with Exhibit “D.”

Where the corner falls on an earth surface, by setting a precast concrete monument as shown in Exhibit “D.”

Where the corner falls in a lake, stream, or inaccessible area, by setting a witness corner on the section or quarter-section line at a
distance approved by the away from the ordinary high water of the lake, the bank of the stream, or from an inaccessible
area. Such witness corners shall be monumented by setting a precast concrete monument in accordance with Exhibit “D.”

In all cases, the monuments erected shall be witnessed. Witness marks shall be selected for permanence and shall preferably consist
of the corners of masonry or concrete structures or, of crosses cut in masonry or concrete structures, concrete curbs, walks, pavements,
or bridge and culvert walls and structures. Railroad spikes set in trees and telephone or power poles may be acceptable, but where used
in poles shall be set flush with the surface of the telephone or power poles and as low on the pole as practicable. In open fields, one-inch-
diameter by 36-inch-long iron pipe may be used. At least four such witness marks shall be established for each corner and tied to
the corner.

The monuments shall conform to the details shown in Exhibit “D” attached hereto. The brass caps of the monuments shall conform to
the details shown in Exhibit “E” attached hereto and be stamped with the corner notation at the time of setting. The dies used to cast
the brass caps shall become the property of the .

In addition to the foregoing, the Engineer shall establish one azimuth mark for each U. S. Public Land Survey section or quarter-section

corner surveyed using wherever possible a well-defined, permanent, distant object of the landscape that can be clearly identified and

described. Where it is not possible or practical to use such an object, a commercial survey monument of a design approved by the ___
may be substituted.

IV. TOPOGRAPHIC MAPS

A

General
The Engineer shall prepare topographic maps to National Map Accuracy Standards in the form of ink tracings of the original manuscripts
on dimensionally stable polyester base material having a minimum thickness of 0.007 inch. The area to be mapped, totaling square

miles, is shown on the sketch map attached hereto as Exhibit “A.”

Base sheets suitable for the preparation of cadastral maps shall be provided. These sheets consist of reproducible tracings of the topographic
map sheets showing all information required under Section IVB 2, 3, 4, 5, 6, 7, and 9 hereof, except pavements, curbs, trails, fences, wooded
areas, and other identifiable features.
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Data to be Shown

The finished maps shall be drawn to a scale of one inch equals one hundred feet (1" = 100) and shall show correctly on each map face the
following information:

1. Hypsography by contour lines having a vertical interval of two feet. All contours shall be drawn clear and sharp as continuous solid lines
except through structures. Every fifth contour shall be accentuated and numbered. Elevations of saddles, kettles, summits, high points
of all crests and low points of all sags in existing roadways, all existing road intersections, and all bridge decks at both ends of the bridge
shall be shown as determined photogrammetrically, except where field elevations are available, to the nearest one-quarter contour
interval. All contour lines and elevations shall be referred to National Geodetic Vertical Datum, 1929 Adjustment.

2. All planimetric details, such as pavements, curbs, trails, railways, power lines, buildings, fences, wooded areas, and other identifiable
features on the photography, shall be shown in their correct positions and orientation within the tolerances of these specifications.

3. All hydrographic features, such as marshes, lakes, streams, watercourses, and drainage ditches, shall be shown in their correct positions
and orientation within the tolerances of these specifications.

4.  Alisection and quarter-section lines and U. S. Public Land Survey corners established in the field surveys shall be shown in their correct
position and orientation, together with their exact grid lengths and bearings. The material of which the monuments marking said corners
are made shall be indicated by symbol and legend, together with the State Plane Coordinates and bench mark elevations of the corners.

5. A north point based upon grid north.

6. A combination factor, sea level and scale, shall be given on each sheet for the reduction of measured ground lengths to corresponding
grid lengths on the Wisconsin State Plane Coordinate System. The factor shall represent the value for the area covered by the required
six-section control survey summary diagram within which the map sheet is located.

7. Abase map projection consisting of the intersection of grid lines on the Wisconsin State Plane Coordinate System. Grid line intersection
tick marks shall be drawn at five (5) inch intervals conforming to the even 500 feet interval coordinate values east and north of the grid
origins. The corresponding State Plane Coordinate values shall be shown only along the margins of the map sheets.

8.  Such lettering as may be secured from available maps of the area or as may be furnished by the relative to the names
of salient geographic features. The names of all state and county trunk highways, public streets, and major streams and lakes shall be
shown on the maps.

9. Map borders and trim lines, and a title block, with the latter containing a graphic scale, together with associated text, and the following
information: type of map; location by U. 8. Public Land Survey township, range, section and quarter section, county, and state; the name
of the Engineer preparing the map; date of mapping; appropriate sheet numbers; and the name and seal of . An explanatory
legend shall be provided depicting symbols used on the map, together with associated text.

Drafting

All drafting shall be to a high standard of workmanship. The map sheets shall be 36 inches by 36 inches in size, and each sheet shall cover
an entire U. S. Public Land Survey section. The title shall contain a graphic scale and the following information: scale; date, type of map,
location by county and state, name of the , name of the Engineer, and appropriate project and sheet numbers. The topographic
maps shall overlap the adjacent sections by 100 feet beyond the section lines.

Precision and Accuracy Standards

1. The maps shall be prepared to National Map Accuracy Standards, and a certificate to this effect shall appear on the face of each
map sheet.

2. Each grid line or tick shall be plotted on the finished map sheets within 1/100 of an inch of the true grid values.

3. Each horizontal control station, section corner, and quarter-section corner shall be plotted on the finished map sheets within 1/100 of
an inch of the true position as expressed by the adjusted coordinates computed for the point.

4. Ninety percent of all well-defined planimetric features shall be plotted so that their position on the finished maps shall be accurate to
within 1/30 of an inch of their true coordinate position, and no feature shall be more than 1/20 of an inch from its true position.

5. The contours shall faithfully express the relief detail and topographic forms within the tolerances of these specifications. Ninety percent
of the elevations determined from the solid-line contours of the map shall have an accuracy with respect to true elevation of one-half
contour interval, based on a two-foot contour interval, and no such elevations shall be in error by more than one contour interval.

6.  All spot elevations shown on the maps, other than elevations of vertical control stations, shall be shown to the nearest 0.5 foot. Ninety
percent of all spot elevations shown on the maps shall have an accuracy with respect to true elevation of one-fourth contour interval,
based on a two-foot contour interval, and no such elevations shall be in error by more than one contour level.

7.  The completed topographic maps shall be field checked by the . The Engineer shall furnish instruments and assistance
to the for such field checking. The field measurements shall be compared against the map data, and any map sheets that
do not conform to National Map Accuracy Standards and the requirements of these specifications shall be corrected by the Engineer to
fully meet the specified accuracy.

ITEMS TO BE DELIVERED

Upon completion the Engineer shall deliver to the the following items:

A.

One set of reproducible original tracings on dimensionally stable polyester base material of the completed topographic maps of the project
area as designated herein.

One set of reproducible tracings on dimensionally stable polyester base material of the cadastral base sheets specified under Section IV A
herein.

One reproducible tracing of the control summary diagram specified under Section III D 1 herein.
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VII.

D. - One set of reproducible tracings of the control station dossier sheets specified under Section III D 2 herein.
E. . One set of contact print aerial photographs specified under Section II J herein.

F.  One set of contact print aerial photographs with vertical and horizontal control identified thereon. These photos shall be printed as specified
under Section IT H herein.

The original field notes and computations as specified under Section I1I D herein.

H. One photo index as specified under Section II herein.

I.  The original aerial photograph negatives specified under Section II K herein.

J.  The patterns used to cast the brass caps for the survey monuments.

DELIVERY DATES

A. Photography
All photography shall be completed in the spring of . The contact prints and photo indices shall be delivered within 30 days after the
completion of photography.

B. Topographic Maps
All topographic maps and cadastral base sheets shall be delivered on or before

C. Control Survey Data
All control survey data shall be delivered on or before

BASIS OF PAYMENT

The contract price of the work, the lump sum of § , shall include all photogrammetric and control survey engineering services
necessary for the delivery of the complete, finished photography, control surveys and monumentation, and maps and all other materials and items
specified herein. This total contract price shall consist of the lump sum prices listed below for integral portions of the work:

A.  Aerial photography of square miles as specified @$______ per square mile: $
B.  Location, relocation and monumentation of ______ U. S. Public Land Survey corners as

specified @ $_____ per corner: $

C. Vertical control surveys over _____ U. S. Public Land Survey corners as specified @ $______ per corner: $

D. Horizontal control surveys over U. 8. Public Land Survey corners as specified @$______ per corner: $

E. Topographic mapping and cadastral base sheets of _____ square miles as specified @ $ per square mile: $

Total $

The foregoing unit prices are provided solely as a basis for computing any adjustment in the total cost of the contract that may have to be made
due to any changes in the scope of the work ordered in writing by the during the conduct of the project, and as a basis for computing
work progress payments to the Engineer under the project.

It is expressly understood and agreed that in no event will the total compensation and reimbursement to be paid exceed the amounts stipulated
above for all the service required as specified herein. The Engineer must submit invoices to the during the progress of the work for
partial payment on account for work completed and accepted to date. Such invoices shall not be submitted more often than every 30 days. The
amount shown on such invoices shall be estimated on the basis of contract prices and the quantity of work completed and accepted by the

. Such invoices will be checked by the and payment made in an amount not te exceed 90 percent of such amount thereof as
has been found by the to reasonably represent the value of partially completed work, less any amounts previously paid on account.
Payment of the 10 percent withheld during progress of the work shall be made upon final approval of the work by the
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III.

Appendix A-3

DETAILED SPECIFICATIONS FOR AERIAL PHOTOGRAPHY, MONUMENTATION, CONTROL
SURVEYS, AND ONE INCH EQUALS 100 FEET SCALE DIGITAL TOPOGRAPHIC MAPPING

GENERAL

These specifications set forth the requirements of the

for photogrammetric mapping services and digital map preparation,

including aerial photography, topographic mapping, and accompanying control surveys and control survey monumentation. The Engineer shall
furnish all labor, materials, and equipment necessary to complete properly the work specified herein.

PHOTOGRAPHY

A.

General

The Engineer shall perform the necessary flying and photography to provide photographic coverage of an area approximately square
miles in extent shown on the sketch map attached hereto as Exhibit “A.” The Engineer may sublet this phase of the work to a qualified and
experienced firm specializing in aerial photography. The » however, retains the right to approve or reject any or all such
firms which the Engineer may wish to engage.

B. Scale
The flight height above the average elevation of the ground shall be such that the negatives will have an average scale of one inch equals five
hundred feet (1" = 500'). Negatives having a departure from the specified scale by more than 5 percent because of tilt or abrupt changes in
flying altitude may be rejected. The photography shall be suitable for compilation of the topographic maps specified herein, and the mapping
flight height shall not vary from 3,000 feet above mean terrain by more than 5 percent.

C. Overlap
The overlap shall be sufficient to provide full stereoscopic coverage of the area to be mapped. The endlap shall average 63 percent plus or
minus 5 percent. Endlap of less than 58 percent or more than 68 percent in one or more negatives shall be cause for rejection of the negatives
in which such deficiency or excess occurs unless, within a stereoscopic pair, endlap exceeding 68 percent is necessary in areas of low ground
elevation to attain the minimum 58 percent endlap in adjacent areas of high ground elevation. Wherever there is a change in direction of the
flight lines, vertical photography on the beginning of a forward section shall endlap the photography of a back section by 100 percent. Any
negatives having sidelap of less than 20 percent or more than 55 percent may be rejected.

D. Tilt
Negatives made with the optical axis of the aerial camera in a vertical position are desired. Tilt of any negative by more than three degrees,
an average tilt of more than one degree for the entire project, or tilt between any two successive negatives exceeding four degrees may be cause
for rejection.

E. Crab
Crab in excess of three degrees may be cause for rejection of the flight line of negatives or portions thereof in which such crab occurs.

F. Quality
The photographs shall be clear and sharp in detail and of average uniform density. They shall be free from clouds, cloud shadows, light
streaks, static marks, or other blemishes which would interfere with their intended use. Except upon prior written authorization to the
contrary by the , all photography shall be taken when the area to be mapped is free of snow, before foliation, and at such
time as to ensure a minimum solar angle of 30 degrees.

G. Camera
For topographic and contour mapping, photography shall be exposed with a distortion-free six-inch focal length precision aerial mapping
camera equipped with a between-the-lens element shutter to produce negatives nine inches by nine inches in size. The Engineer shall furnish
the with a precision camera calibration report prepared by the National Bureau of Standards for the camera to be used.

H. Contact Prints
The contact prints from the vertical negatives shall be printed on double-weight semi-matte paper of suitable contrast.

1. Photo Index
Photo indices shall be prepared by directly photographing on safety base film at a convenient scale the assembly of contact prints from all
indexed and evaluated prints used. One photo index map reproduced on cronopaque or other approved dimensionally stable base material
shall be delivered to the - The photo index shall carry a suitable title, scale, and north point.

J.  Delivery of Photography
One set of contact print photographs on double-weight semi-matte paper at a scale of one inch equals five hundred feet (1" = 500") shall be
furnished the upon completion of this contract.

K. Ownership of Negatives
All negatives shall become the property of the and shall be delivered to the upon completion of this contract.

CONTROL SURVEYS

A.  General
The Engineer shall furnish all labor, materials, and equipment necessary to complete properly the necessary horizontal and vertical control
surveys and control survey monumentation as specified herein.

B. Horizontal Control

1. The horizontal control survey work shall include the recovery or relocation and monumentation of all U. 8. Public Land Survey corners,
including section and one-quarter-section corners, “centers” of sections, and meander corners, throughout and along the exterior of the
approximately square mile area to be mapped. These corners, totaling in all, are indicated on the sketch map attached
hereto as Exhibit “A.” If the original U. S. Public Land Survey corners are not recoverable, the Engineer shall determine the status



thereof under U. S. Public Land Office definitions and shall follow the prescribed procedures of that Office in their relocation. In any

case, the original land survey corners and corners as aforementioned shall be monumented and witnessed as provided under Section
III E herein.

2. All field work with respect to the location and relocation of all the aforementioned corners shall be based upon, and include the assembly
of, all authoritative information, such as title documents, subdivision plats, private and public survey records, and existing
monumentation and occupation, that may be useful in determining the actual location of the U. 8. Public Land Survey lines and corners
and all other corners, as well as the proper analysis of this information, to arrive at the best determination of the actual location of the
said lines and corners. Proper performance in this regard depends largely upon a knowledge of local survey customs, conditions, and
laws of boundaries and titles, and for this reason, must be properly supervised by a competent and qualified registered land surveyor.
The Engineer shall sublet this phase of the control survey work to a qualified and experienced land survey firm which regularly practices
in the area to be mapped. The , however, retains the right to approve or reject any or all such local firms which the
Engineer may wish to engage.

3. With regard to the location or relocation of the “center” of the section, that point which physical or other evidence indicates to be the
“used or recognized center of the section” (occupied center) shall be located or relocated in accordance with paragraph 2 above and
monumented as provided under Section III E 5 herein. When all sources of information have been explored and there is no evidence of
an “occupied center,” the Engineer, after approval by the , shall set and monument, in accordance with Section III E 5, the
“true center” of the section. Such “true center” shall be that point at the intersection of straight lines joining opposite quarter corners.

4.  The double corners along township lines shall be located or relocated and monumented in accordance with paragraphs 1 and 2 above;
and the closing corners governing the location of the U. S. Public Land Survey lines in the northerly tier of one-quarter sections in
Township ___ North, Range ___ East, shall be set on the straight lines connecting the section and one-quarter-section corners on
the township line governing the location of the U. S. Public Land Survey lines in the southerly tier of one-quarter sections in Township
__North, Range __ East.

5.  Having recovered or relocated and monumented all of the aforementioned corners in the approximately square mile area specified,
control survey traverses shall be run which utilize and incorporate all of the monumented corners as stations, to determine the
coordinates of the said corners and the lengths and bearings of all the quarter-section lines. All coordinates shall be based upon the
Wisconsin Coordinate System, South Zone (NAD-27); and sufficient survey connections shall be made to basic National Geodetic Survey
(NGS) control stations of the NGS control network to permit the proper checks and adjustments to be made both in traverse lengths
and bearings and in the coordinate values of the monumented U. S. Public Land Survey corners. Such ties shall originate and end at
basic control stations for which closures are known and available or shall be run to make a closed and checked circuit. Upon prior
approval of the , the Engineer may substitute other survey methods, such as triangulation, trilateration, or Global
Positioning System Technology, for the above-specified traverses in order to determine the coordinates of the monumented corners and
the lengths and bearings of all the quarter-section lines. Approval by the of such substitute survey methods shall be based
upon a review of detailed network layouts and procedures proposed to be followed by the Engineer.

The accuracy of the horizontal control surveys shall conform to the specifications for NGS third-order class I accuracy for traverse as
set forth in “Standards and Specifications for Geodetic Control Networks” prepared by the Federal Geodetic Control Committee. This
publication is incorporated in these specifications by reference as though fully herein set forth. All field measurements shall be properly
adjusted by NGS methods to provide closed traverses before traverse station coordinates are computed, the coordinates of the U. S.
Public Land Survey corners are computed, and attendant lengths and bearings of the quarter-section lines are computed so as to form
closed geometric figures for the quarter sections, and before the topographic mapping is undertaken.

Whenever the Engineer recovers and uses a NGS control survey station in the conduct of the control survey work he shall prepare a
“Report on Condition of Survey Mark and Witness Marks” utilizing the standard form provided for this purpose by the NGS and forward
the completed copy of the form to the NGS Washington Office, with a copy to the

All supplemental control for photo mapping purposes shall be based upon the control net just described.

Vertical Control

The vertical control survey shall be based upon National Geodetic Vertical Datum, 1929 Adjustment, as established by the NGS, hereinafter
referred to as “NGVD.” Closed differential level circuits shall be run to establish permanent bench marks in the project area. All differential
level circuits shall be of second-order class II accuracy as set forth in “Standards and Specifications for Geodetic Control Networks” prepared
by the Federal Geodetic Control Committee. This publication is incorporated in these specifications by reference as though fully herein set
forth. All level circuits shall be properly adjusted for closure by NGS methods. Elevations shall be obtained for monuments marking
the U. S. Public Land Survey system corners throughout the area to be mapped, and these monuments shall serve as permanent bench marks.
In addition, permanent reference bench marks shall be set along the differential level lines on such objects as bridge abutments and wing
walls, headwalls of large culverts, water tables of large buildings, outcroppings of ledge rock, or any other stable objects which are unlikely
to be displaced vertically. It is the intent of these specifications that one additional bench mark shall be established for, and tied horizontally
to, each monumented U. S. Public Land Survey corner and shall be set so that the elevation of the corner monument may be readily verified
from the additional permanent bench mark by a single differential level position. Supplementary vertical control for topographic mapping
shall provide a minimum of four vertical control points in each stereoscopic model. The supplementary control points shall be established by
field survey and shall be located at or near the four corners of the stereoscopic models used in topographic map preparation.

Control Survey Computation Data and Plats

The Engineer shall keep all field notes and office computations in a neat and orderly manner, clearly indexed, and open for inspection and
checking during the course of the work. Upon completion and acceptance, the originals of all field notes and computations shall be furnished
the and shall become their property. The Engineer shall at all times before final acceptance of the work furnish instruments

and assistance to a duly authorized agent of the for such checking of field work and computations as may be deemed necessary
by the

1.  The Engineer shall deliver to the for final acceptance a diagram summarizing the control survey data. Exhibit “B” attached
hereto illustrates the required form and content of this diagram. This diagram shall be prepared so as to cover six sets of six U. S. Public
Land Survey sections within each Survey Township, the six sets covering Sections 1 through 3 and 10 through 12; 4 through 9; 13
through 15 and 22 through 24; 16 through 21; 25 through 27 and 34 through 36; and 28 through 33. The diagrams shall be prepared in
ink on dimensionally stable polyester base material having a minimum thickness of 0.004 inch and a working surface suitable for inking
to a scale of one inch equals 1,200 feet (1" = 1,200, and shall show correctly on its face:

a.  The exact grid length and bearing on the exterior boundaries of all the quarter sections. In addition, the ground level lengths of
the exterior boundaries of all quarter sections, converted from National Geodetic Vertical Datum, shall be shown in distinc-
tive lettering.
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b.  All corners established and monuments erected in the field in their proper positions and orientations. The material of which the
monuments and bench marks are made shall be noted at the representation thereof or by legend.

c.  The number of degrees, minutes, and seconds in the interior angles of all quarter sections.
d.  The coordinates of ail U. S. Public Land Survey corners surveyed.

e.  The elevation of all U. S. Public Land Survey corners surveyed.

f. The section number, indicated at the center of each section.

g All basic NGS control stations within, and adjacent to, the project area and to which the horizontal control surveys are tied,
together with the coordinates of the NGS stations.

h. A north point based upon grid north. The angle between geodetic and grid north (theta angle) shall be shown and shall represent
the value for the quarter section corner located at the center of each six-section sheet.

i. A combination factor, sea level and scale, for the reduction of measured ground lengths to corresponding grid lengths on the
Wisconsin State Plane Coordinate System. The factor shall represent the value for the quarter section corner located at the center
of each six-section sheet.

The Engineer shall provide for each secondary control station established (each U. S. Public Land Survey corner within the project area),
for each traverse station established, and for each reference bench mark established which is not also a secondary control station, a

- dossier on 8 %-inch by 11-inch paper. Exhibit “C” attached hereto illustrates the required form and content for these dossiers. The
following information shall be given for each station on the dossiers:

a.  Title giving the legal description of the corner by section, township, and range; or, for permanent reference bench marks which
are not also secondary control stations and for traverse stations by assigned number and by the U. S. Public Land Survey quarter
section, township, and range in which the bench mark or station is located.

b. A sketch showing the monumented control station in relation to the salient features of the immediate vicinity. Witness monuments
set shall be shown together with their ties. A north point shall be properly located thereon. The names.of adjoining streets, state
trunk highways, and public lands shall be indicated. The bearing to an azimuth mark for the station shall be shown, together with
a brief description of the azimuth mark.

c.  The coordinates of each traverse station and each U. S. Public Land Survey corner and the bench mark elevation of the monument
marking the corner and of the required reference bench mark referred to NGVD. For reference bench marks which are not also
a secondary control station, only the bench mark elevation referred to NGVD need be given.

d.  The angle between geodetic and grid north at the station (theta angle).
e.  An affidavit by the land surveyor setting forth the classification assigned to the corner (existing, obliterated, or lost) during

its recovery or relocation and the salient factors determining the location or relocation, with particular emphasis upon old
monumentation and accessories thereto found and used in the relocation process.

Monumenting
The Engineer shall mark or monument each section and quarter-section corner surveyed as follows:

1.

Where the corner falls within an existing surfaced traveled way, by drilling or cutting a neat hole in the pavement and setting a precast
concrete monument in accordance with Exhibit “D.”

Where the corner falls on an earth surface, by setting a precast concrete monument as shown in Exhibit “D.”

Where the corner falls in a lake, stream, or inaccessible area, by setting a witness corner on the section or quarter-section line at a
distance approved by the away from the ordinary high water of the lake, the bank of the stream, or from an inaccessible
area. Such witness corners shall be monumented by setting a precast concrete monument in accordance with Exhibit “D.”

In all cases, the monuments erected shall be witnessed. Witness marks shall be selected for permanence and shall preferably consist
of the corners of masonry or concrete structures or, of crosses cut in masonry or concrete structures, concrete curbs, walks, pavements,
or bridge and culvert walls and structures. Railroad spikes set in trees and telephone or power poles may be acceptable, but where used
in poles shall be set flush with the surface of the telephone or power poles and as low on the pole as practicable. In open fields, one-inch-
diameter by 36-inch-long iron pipe may be used. At least four such witness marks shall be established for each corner and tied to
the corner.

The monuments shall conform to the details shown in Exhibit “D” attached hereto. The brass caps of the monuments shall conform to
the details shown in Exhibit “E” attached hereto and be stamped with the corner notation at the time of setting. The dies used to cast
the brass caps shall become the property of the

In addition to the foregoing, the Engineer shall establish one azimuth mark for each U. S. Public Land Survey section or quarter-section

corner surveyed using wherever possible a well-defined, permanent, distant object of the landscape that can be clearly identified and

described. Where it is not possible or practical to use such an object, a commercial survey monument of a design approved by the ___
may be substituted.

TOPOGRAPHIC MAPS

A.

General

The Engineer shall prepare topographic maps to National Map Accuracy Standards in the form of ink tracings of the original manuscripts
on dimensionally stable polyester base material having a minimum thickness of 0.007 inch. The area to be mapped, totaling square
miles, is shown on the sketch map attached hereto as Exhibit “A.”

Base sheets suitable for the preparation of cadastral maps shall be provided. These sheets consist of reproducible tracings of the topographic
map sheets showing all information required under Section IV B 2, 3, 4, 5, 6, 7, and 9 hereof, except pavements, ¢urbs, walks, trails, fences,
wooded areas, and other identifiable features:



Data to be Shown

The finished maps shall be drawn to a scale of one inch equals one hundred feet (1" = 100') and shall show correctly on each map face the
following information:

1. Hypsography by contour lines having a vertical interval of two feet. All contours shall be drawn clear and sharp as continuous solid lines
except through structures. Every fifth contour shall be accentuated and numbered. Elevations of saddles, kettles, summits, high points
of all crests and low points of all sags in existing roadways, all existing road intersections, and all bridge decks at both ends of the bridge
shall be shown as determined photogrammetrically, except where field elevations are available, to the nearest one-quarter contour
interval. All contour lines and elevations shall be referred to National Geodetic Vertical Datum, 1929 Adjustment.

2. All planimetric details, such as pavements, curbs, walks, trails, railways, power lines, buildings, fences, wooded areas, and other
identifiable features on the photography, shall be shown in their correct positions and orientation within the tolerances of
these specifications.

3.  All hydrographic features, such as marshes, lakes, streams, watercourses, and drainage ditches, shall be shown in their correct positions
and orientation within the tolerances of these specifications.

4.  All section and quarter-section lines and U. S. Public Land Survey corners established in the field surveys shall be shown in their correct
position and orientation, together with their exact grid lengths and bearings. The material of which the monuments marking said corners
are made shall be indicated by symbol and legend, together with the State Plane Coordinates and bench mark elevations of the corners.

5. A north point based upon grid north.

6. A combination factor, sea level and scale, shall be given on each sheet for the reduction of measured ground lengths to corresponding
grid lengths on the Wisconsin State Plane Coordinate System. The factor shall represent the value for the area covered by the required
six-section control survey summary diagram within which the map sheet is located.

7. A base map projection consisting of the intersection of grid lines on the Wisconsin State Plane Coordinate System. Grid line intersection
tick marks shall be drawn at five (5) inch intervals conforming to the even 500 feet interval coordinate values east and north of the grid
origins. The corresponding State Plane Coordinate values shall be shown only along the margins of the map sheets.

8.  Such lettering as may be secured from available maps of the area or as may be furnished by the relative to the names

of salient geographic features. The names of all state and county trunk highways, public streets, and major streams and lakes shall be
shown on the maps.

9.  Map borders and trim lines, and a title block, with the latter containing a graphic scale, together with associated text, and the following
information: type of map; location by U. S. Public Land Survey township, range, section and quarter section, county, and state; the name
of the Engineer preparing the map; date of mapping; appropriate sheet numbers; and the name and seal of . An explanatory
legend shall be provided depicting symbols used on the map, together with associated text.

Digital Map File Organization and Specifications

The Engineer shall organize the digital map files in such a manner as to be able to create plotted digital topographic maps similar in appear-
ance to the topographic maps historically prepared for the . This will require the preparation in digital form of a standard
“map sheet” format, including appropriate title and legend information. The shall furnish to the Engineer, as necessary,
sample digital topographic map files as examples of the types of products to be prepared. These samples will illustrate the feature content,
text size and placement, and the digital map file organization required for the delivered products. The samples may also provide the map
border, legend, scale, and other map sheet elements needed by the Engineer for the completion of the digital topographic map files.

1.  Map sheets plotted from the digital map files shall be approximately 36 inches by 36 inches in size when plotted at a scale of one inch
equals one hundred feet (1" = 100'), and each sheet shall cover an entire U. S. Public Land Survey one-quarter section. The digital
topographic map data for each one-quarter section shall overlap the adjacent one-quarter sections by 50 feet ground distance beyond
the one-quarter section lines. The map title shall contain a graphic scale and the following information: scale, date, type of map, location
by county and state, name of the , hame of the Engineer, and appropriate project and sheet numbers. A north point
based upon grid north shall be shown. A combination factor, sea level and scale, shall be given on each sheet for the reduction of
measured ground lengths to corresponding grid lengths on the Wisconsin State Plane Coordinate System. The factor shall represent
the value for the area covered by the required six-section control survey summary diagram within which the map sheet is located. A
certificate shall be included in the title block stating that the map meets National Map Accuracy Standards.

2.  The Engineer shall deliver the digital topographic map files in GenaMap proprietary mapping software format, version 6.1 or later. All
digital arc¢/node and text files shall be delivered in binary form and shall conform to the GenaMap file structure. This requires that all
arc/node or vector maps exist in a “ZF04” directory structure, and that all text maps exist in a “ZF10” directory structure. All other

GenaMap compatible digital files prepared by the Engineer for map creation or display shall exist in suitable directories within the
GenaMap directory structure.

3.  The Engineer shall deliver the digital topographic map files on one of the following two types of media: 1) 4-millimeter Digital Data
Storage (DDS) DAT magnetic tape, either 60 or 90 meters in length, and compatible with the computer system; or 2) 8-
millimeter Data Cartridge magnetic tape, 112 meters in length, and compatible with the computer system. The digital
topographic map files shall be placed on the magnetic tape in a sequential file format, using common UNIX operating system commands.

The Engineer shall establish the correct format and procedures for the transfer and deliver of the digital information on magnetic tape
in consultation with the .

4. ' The digital arc¢/node or vector map files shall be provided to the in two separate, distinct formats. The first format, called
the ‘Graphic Primitive’ format, shall represent the digital vector map data as fundamental, unsymbolized feature information. All point
features shall be encoded as points at x,y locations rather than as markers or cells. All line features shall be encoded as solid, un-
symbolized lines rather than as patterned lines. This file format will provide a portion of the map feature information needed to create
an unsymbolized graphic map database. The naming convention for files in this format shall be of the form “GRPttrrssq,” where “ttrrssq”
are character designations for U. S. Public Land Survey township (“tt”), range (“rr”), section (“ss”), and one-quarter section (“g”,
numbered counter-clockwise beginning with the number 1 in the northeast quarter). For example, the file name of “GRP0122331”
indicates a graphic primitive arc¢/node map for Township 1 North, Range 22 East, Section 33, northeast quarter.

The second format, called the ‘Symbolized’ format, shall be derived from the first format, and shall represent the digital vector map data

as fully symbolized features. All point and line features shall be encoded in the file using the required symbols, cells, patterns, weights,
and styles necessary such that the topographic and planimetric features plotted from these files would resemble in appearance the same
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features from hardcopy topographic maps traditionally prepared by the . The naming convention for files in this
format shall be of the form “SYMttrrssq,” similar to the naming convention of the first format. For example, the file name of
“SYMO0122331” indicates a symbolized arc/node map for Township 1 North, Range 22 East, Section 33, northeast quarter.

5. The digital arc/node or vector map files shall be organized in such a manner that data elements can be selectively retrieved, manipulated,
and displayed, either singly or in combination with other data elements. The categories of data elements within the file structure shall
be as listed in Table 1, attached hereto. The table is made up of columns as described below.

The first column, “Data Element Group/Elements,” identifies all data elements that shall be individually retrievable within the digital
map file structure, as well as the major data element group to which each element belongs.

The second and third columns, “Feature Type,” indicate whether the elements will be categorized as point or line features in the Graphic
Primitive (GRP) and the Symbolized (SYM) map files. Certain topographic map features may be shown as Point symbols in the GRP
file and as Line features in the SYM file. For example, an individual tree would be depicted as a single point at an x,y location in the
GRP file, with this point feature having the tag “TREE.” The same individual tree would be depicted as a group of line segments or arcs
in the shape of a tree in the SYM file, with each line segment or arc having the tag “TREE.” .

The fourth column, “GenaMap Tag,” indicates the primary label or tag to be given to the features in the digital map files. Tags consist
of typographic punctuation marks and upper-case letters.

6. All text shall be included in a single GenaMap text map, which can be utilized with both the Graphic Primitive and Symbolized arc/node
maps. All text in this map file shall be assigned GenaMap Font number 12. Text is to be placed without a slant unless otherwise noted
in Table 2, attached hereto, described below. Text is to be tagged according to the specifications noted in Table 2, attached hereto,
described below. Decimal points or periods in text strings shall not be used as substitutes for point symbols on the maps. The naming
convention for the text map shall be of the form “TttrrssqT,” where “ttrrssq” are character designations for U. S. Public Land Survey
township (“tt”), range (“rr”), section (“ss”), and one-quarter section (“q,” numbered counter-clockwise beginning with the number 1 in
the northeast quarter). For example, the file name of “T0122331T” indicates a topographic text map for Township 1 North, Range 22
East, Section 33, northeast quarter.

Text characteristics for the features in the text map shall be as listed in Table 2, attached hereto. The table is made up of columns as
described below. . :

The first column, “Data Element Group/Text Features,” identifies all text which corresponds to the vector features in the major data
element groups.

The second column, “Text Size,” identifies the size for each text element. Text size is given in centimeters, and all text features have
a height and width that are equal.

The third column, “GenaMap Tag,” indicates the primary label or tag to be given to the text features in the digital map files.

7.  Point, line, and area data symbolization and lettering styles and sizes shall be established by the Engineer in such a manner that any
maps that may be plotted from the digital files will approach in appearance, insofar as is possible, maps historically prepared for the

8.  Contour lines, spot elevations, land/water contact lines, and similar types of mapped lines shall be digitally encoded in such a manner
that their plotted appearance is virtually identical to that of traditional, drafted maps when plotted at the scale of one inch equals one
hundred feet (1" = 100"). ’

Contour lines shall be digitally ericoded in the data structure of the digital topographic map files in a manner that parallels their method
of compilation and use in traditional hardcopy topographic map production. That is, contour lines will not be topologically structured
or topologically continuous in the digital topographic map files, but rather will exist as discontinuous, independent line segments,
appropriately identified as set forth in Section IV.C.5., that, when plotted as appropriately symbolized lines, will be subject to
interpretation by the map reader in the same manner that this interpretation occurs in the use of hardcopy topographic maps.

9. All continuous lines crossing map file boundaries shall have connectable points on the appropriate U. S. Public Land Survey one-quarter
section lines in the adjoining files. These points shall have identical x and y values. In addition, all continuous lines crossing map file
boundaries shall be “broken” at the one-quarter section lines. This means that all continuous lines that cross U. S. Public Land Survey
one-quarter section lines shall be composed of two or more line segments so that one segment will terminate on the one-quarter section
line and another continuing segment will begin at that identical x,y location on the one-quarter section line.

10. All computer software used by the Engineer in the preparation and transfer of the digital map files shall be capable of maintaining the

11.

full mathematical precision of the map projection grid and all horizontal control stations, section corners, and quarter-section corners
contained in the digital map files. This may require the use of computer software written in double precision.

The Wisconsin State Plane Coordinate System, South Zone, North American Datum of 1927, shall be utilized as the coordinate system
for the encoding of all digital map data elements.

Preparation of Finished Topographic Maps

The Engineer shall utilize digital plotting equipment having a minimum resolution of 400 DPI and capable of preparing finished topographic
maps that approach in their overall appearance finished topographic maps prepared for the by traditional hand-drafting tech-
niques. The files prepared by the Engineer shall provide for plotted map sheets 36 inches by 36 inches in size, and each sheet shall cover an
entire U. S. Public Land Survey one-quarter section. The title shall contain a graphic scale and the following information: scale, date, type
of map, location by county and state, name of the , name of the Engineer, and appropriate project and sheet numbers. The
finished topographic maps shall overlap the adjacent one-quarter sections by 50 feet ground distance beyond the one-quarter section lines.

The following procedures shall be employed in the development of the finished digital topographic map files and finished topographic maps:
1. The Engineer shall provide the vellum check plots of the topographic maps as specified by the
2. The shall conduct office editing and field checking of the topographic maps.

3. The shall provide to the Engineer annotated paper prints of the topographic maps.



VI.

4. The Engineer shall revise the digital topographic map files to reflect the annotations shown on the topographic map prints.

5.  Magnetic tapes of the corrected digital topographic map files together with the annotated prints shall be provided by the Engineer to

the .

6. The digital topographic map files shall be checked by the to determine compliance with the specifications.

7. Should the digital topographic map files be found by the to meet the specifications, the shall notify the
Engineer to produce and deliver to the the finished topographic maps on polyester film,

8.  Should the digital topographic map files be found by the to require further revisions to comply with the specifications,
the shall so notify the Engineer.

9. The Engineer shall then follow the procedures noted in paragraph number 4 and subsequent paragraphs to produce and deliver to the
the finished digital topographic map files and the finished topographic maps on polyester film.

Precision and Accuracy Standards

1. Both the digital map files and the finished topographic maps shall be prepared to meet National Map Accuracy Standards at the scale
of one inch equals one hundred feet (1" = 100", and a certificate to this effect shall appear on the face of each map sheet.

2. The map projection grid for the digital map files shall be constructed inside the computer memory through key entry procedures. This
means that all Wisconsin State Plane Coordinate System grid interval lines and grid intersection points shall be encoded into the digital
map files by means of precision keyboard entry techniques rather than by line digitization methods.

3.  Each horizontal control station, section corner, and quarter- section corner contained in the digital map files shall be placed on the map
projection grid through key entry of the adjusted coordinates computed for the point. The shall furnish to the Engineer
appropriate materials providing the x,y coordinate location of these features.

4.  Ninety percent of all well-defined planimetric features shall be plotted so that their position in the digital map files and on the finished
maps shall be accurate to within 1/30 of an inch of their true coordinate position and no feature shall be more than 1/20 of an inch from
its true position.

5. The contours shall faithfully express the relief and topographic forms within the tolerances of these specifications. Ninety percent of
the elevations determined from the solid-line contours of the map shall have an accuracy with respect to true elevation of one-half
contour interval, based on a two-foot contour interval and no such elevations shall be in error by more than one contour interval.

6.  All spot elevations shown on the maps, other than elevations of vertical control stations, shall be shown to the nearest 0.5 foot. Ninety
percent of all spot elevations shown on the maps shall have an accuracy with respect to true elevation of one-fourth contour interval,
based on a two-foot contour interval, and no such elevations shall be in error by more than one-half contour interval.

7. The completed topographic maps shall be field checked by the . The Engineer shall furnish instruments and assistance

" to the for such field checking. The field measurements shall be compared against the map data, and any map sheets that

do not conform to National Map Accuracy Standards and the requirements of these specifications shall be corrected by the Engineer to
fully meet the specified accuracy.

ITEMS TO BE DELIVERED

Upon completion the Engineer shall deliver to the the following items:

A.

=W ® o o

Three sets of digital map files specified under Sections IV.C.4 and IV.C.6 herein containing digital topographic data of the project area as
designated herein. The three sets of files consist of the Graphic Primitive (GRP) arc/node map, containing unsymbolized vector data as
described in Section IV.C.4; the Symbolized (SYM) ar¢/node map, containing fully symbolized point and line features as described in Section
IV.C.4; and the Text map, containing all text features as described in Section IV.C.6.

One set of “reverse reading” digital plots on vellum of the topographic maps of the project area as designated herein suitable for conducting
the required office editing and field checking.

One reproducible tracing of the control summary diagram specified under Section II1.D.1 herein.
One set of reproducible tracings of the control station dossier sheets specified under Section IIL.D.2 herein.
One set of contact print aerial photographs specified under Section II.J herein.

One set of contact print aerial photographs with vertical and horizontal control identified thereon. These photos shall be printed as specified
under Section II.H herein.

The original field notes and computations as specified under Section II1.D herein.
One photo index as specified under Section II herein.
The original aerial photograph negatives specified under Section ILK herein.

Two sets of reproducible original plots on dimensionally stable polyester base material of the completed topographic maps of the project area
as designated herein.

DELIVERY DATES

A,

Photography

All photography shall be completed in the spring of . The contact prints and photo indices shall be delivered within 30 days after the
completion of photography.
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B. Topographic Maps and Digital Map Files
All topographic maps and digital map files shall be delivered on or before

C. Control Survey Data
All control survey data shall be delivered on or before

BASIS OF PAYMENT

The contract price of the work, the lump sum of §__ » shall include all photogrammetric and control survey engineering services and all
computer programming and computer operation services necessary for the delivery of the complete, finished photography, control surveys and
monumentation, and maps and all other materials and items specified herein. This total contract price shall consist of the lump sum prices listed

below for integral portions of the work:

A. Aerial photography of square miles as specified @ § per square mile: $
B. Location, relocatjon, and monumentation of U. S. Public Land Survey corners

as specified @ § per corner: $
C. Vertical control surveys over U. 8. Public Land Survey corners

as specified @ § per corner: $
D. Horizontal control surveys over U. S. Public Land Survey corners

as specified @ § per corner; $
E. Digital map file creation and topographic mapping of square miles

as specified @ § per square mile: $

Total ) $

The foregoing unit prices are provided as a basis for computing any adjustment in the total cost of the contract that may have to be made due to
any changes in the scope of the work ordered in writing by the during the conduct of the project, and as a basis for computing work
progress payments to the Engineer under the project.

1t is expressly understood and agreed that in no event will the total compensation and reimbursement to be paid exceed the amounts stipulated
above for all the service required as specified herein. The Engineer must submit invoices to the during the progress of the work for
partial payment on account for work completed and accepted to date. Such invoices shall not be submitted more often than every 30 days. The
amount shown on such invoices shall be estimated on the basis of contract prices and the quantity of work completed and accepted by the -

- Such invoices will be checked by the and payment made in an amount not to exceed 90 percent of such amount thereof
as has been found by the to reasonably represent the value of partially completed work, less any amounts previously paid on account.
Payment of the 10 percent withheld during progress of the work shall be made upon final approval of the work by the



Table 1

TOPOGRAPHIC MAPPING ELEMENTS FOR GENAMAP ARC/NODE MAPS

1" = 100' SCALE :

Feature Type!
Data Element Group/Element GRP SYM GenaMap Tag
Map Sheet Elements
Map Border L L MAP.BORDER
Map Trim Lines L L TRIM.LINE
Map Logo L L LOGO
Graphic Scale L L BAR.SCALE
North Arrow L L NORTH.ARROW
North Arrow Curve L L NORTH.ARROW.CURVE
Map Legend Symbols L L MAP.LEGEND.SYMBOL
Map Index Section Lines L L INDEX.SECTION.LINE
Map Index County and Town Lines L L INDEX.COUNTY.TOWNSHIP.LINE
Map Index City Boundary Lines L L INDEX.CITY.BOUNDARY.LINE
Map Index Location Box L L INDEX.LOCATION.BOX
Geodetic and Geographic Reference Elements
NGS Triangulation Station Location P L TRIANG.STATION
Traverse Station Location P L TRAVERSE.STATION
Photo Center Location P L PHOTO.CENTER
Bench Mark Location P L BENCH.MARK
Wisconsin State Plane Coordinate Grid Intervals? P L GRID.TIC.OUT
Wisconsin State Plane Coordinate Grid Intersections3 P L GRID.TIC.IN
U. S. Public Land Survey Corner P L SECTION.CORNER
U. 8. Public Land Survey Monuments P L MONUMENT
U. S. Public Land Survey Section Line L L SECTION.LINE
U. S. Public Land Survey Quarter-Section Line L L QTR.SECTION.LINE
Hydrographic Elements
Open Water Line* L L WATER.PONDED
Open Water Direction of Flow Arrow P L WATER.FLOW
Single Width Water Line5 L L WATER.NONPONDED
Marsh Boundary Line L L MARSH.LINE
Marsh Symbol P L MARSH.SYMBOL
Planimetric Elements
Road Pavement/Curb Line L L ROAD.PUBLIC
Road Median/Boulevard Line L L ROAD.PUBLIC.MEDIAN
Private Pavement/Curb Line L L ROAD.PRIVATE
Unimproved Road Line L L ROAD.UNIMPROVED
Road Shield or Symbol P L ROAD.PUBLIC.SYMBOL
Driveway Line (paved) L L DRIVEWAY.PAVED
Driveway (unpaved) L L DRIVEWAY.UNPAVED
Parking (paved) L L PARKING.PAVED
Parking (unpaved) L L PARKING.UNPAVED
Trail Line L L TRAIL
Sidewalk Line L L SIDEWALK
Fence Line L L FENCE
Tower Footing L L TOWER.FOOTING
Transmission Tower L L TRANSMISSION.TOWER
Communications Tower L L COMMUNICATIONS. TOWER

'Indicates whether the feature is to be shown as a Point (P) symbol or a Line (L) symbol in the “Graphic Primitive” (GRP) and the “Symbolized” (SYM)

digital map files.

2Grid intervals along the map sheet border of the area being mapped.

3Grid tics interior to and immediately adjacent to the U. S. Public Land Survey section and quarter-section lines of the area being mapped.

4Depicting open water boundaries (greater than 5' in width) for lakes, ponds, streams, watercourses, and drainage ditches.

SDepicting water bodies too narrow to show both edges (less than 5' in width) for streams, watercourses, and drainage ditches.



Table 1 (continued)

Feature Type
Data Element Group/Element GRP SYM GenaMap Tag
Planimetric Elements (continued)
Power/Telephone Pole Location P L POLE.POWER/TELEPHONE.
Light Pole Location P L POLE.LIGHT
Railway Track Centerline L L RAILROAD.CENTERLINE
Railway Signal P L RAILROAD.SIGNAL
Railway (abandoned) - L L RAILROAD.ABANDONED
Building Roof/Foundation Outline L L STRUCTURE
Ruins Foundation Outline L L RUIN
Dam Line L L DAM
Pier Line L L PIER
Dock Wall Line L L DOCK.WALL
Culvert (small) P L CULVERT.SMALL
Culvert Line (large) L L CULVERT.LARGE
Bridge Deck Line L L BRIDGE.DECK
Bridge Wing/Retaining Wall Line L L BRIDGE.WING
Aviation Runway/Taxiway Line (paved) L L RUNWAY.PAVED
Aviation Runway/Taxiway Line (unpaved) L L RUNWAY.UNPAVED
Cemetery L L CEMETERY
Paved Slab L L PAVED.SLAB
Open Storage, Pile, U/C L L OPEN_STORAGE/PILE
Pipeline L L PIPELINE
Overhead Structure L L OVERHEAD.STRUCTURE
Patio, Deck L L PATIO/DECK
Pool L L POOL
Tank, Silo L L TANK/SILO
Sign PL L SIGN
Substation Structure L L SUBSTATION
Wall L L WALL
Tree Location P L TREE
Wooded Area Boundary Line L L TREE.LINE
Park/Recreation Area Line L L PARK/RECREATION.LINE
Other Planimetric Features PL L OTHER.FEATURE
Hypsometric Elements
Accentuated Contour Elevation Line CONTOUR.INDEX
Accentuated Contour Depression Line DEPRESSION.INDEX
Accentuated Approx. Contour Elevation Line CONTOUR.INDEX.APPROX
Accentuated Approx. Contour Depression Line DEPRESSION.INDEX.APPROX
Unaccentuated Contour Elevation Line CONTOUR.INTERMEDIATE

Unaccentuated Contour Depression Line

Unaccentuated Approx. Contour Elevation Line
Unaccentuated Approx. Contour Depression Line

Spot Elevation Location
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DEPRESSION.INTERMEDIATE
CONTOUR.INTERMEDIATE.APPROX
DEPRESSION.INTERMEDIATE. APPROX
SPOT.ELEVATION



Table 2~

TOPOGRAPHIC MAPPING TEXT FOR GENAMAP TEXT MAPS

1" ='100' SCALE
Data Element Group/Text Feature Text Size' GenaMap Tag
Map Sheet Elements
Map Title .40, .60 MAPSHEET.TXT
Map Legend Box Text .26, .40 MAPSHEET.TXT
Graphic Scale Text .20 MAPSHEET.TXT
North Arrow Text .20 MAPSHEET.TXT
Map Legend Symbol Text .20, .22 MAPSHEET.TXT
Map Index Text .06, .10 MAPSHEET.TXT
Geodetic and Geographic Reference Elements
NGS Triangulation Station Text .20 TRIANG.STATION.TXT
Traverse Station Text .20 TRAVERSE.STATION.TXT
Photo Center Text .20 PHOTO.CENTER.TXT
Bench Mark Text .20 BENCH.MARK.TXT
Wisconsin State Plane Coordinate Grid Text 20 GRID.TIC.OUT.TXT
U. S. Public Land Survey Corner Coordinates .20 SECTION.CORNER.TXT
U. S. Public Land Survey Monument Coordinates .20 MONUMENT.TXT
U. S. Public Land Survey Section Bearing/Length .20 SECTION.LINE.TXT
U. S. Public Land Survey Quarter-Section Bearing/Length .20 QTR.SECTION.LINE.TXT
Hydrographic Elements
Open Water Name Text .25: WATER.PONDED.TXT
Single Width Water Name Text .25* WATER.NONPONDED.TXT
Marsh Name Text .25 MARSH.TXT
Planimetric Elements
Road Name Text 25 ROAD.PUBLIC.TXT
Unimproved Road Name Text 25 ROAD.UNIMPROVED.TXT
Driveway & Parking Text 25 DRIVEWAY.PARKING.TXT
Trail Text 25 TRAIL.TXT
Sidewalk Text 25 SIDEWALK.TXT
Railway Name Text 25 RAILROAD.CENTERLINE.TXT
Building Name Text 25 STRUCTURE.TXT
Ruins Foundation Name Text .25 RUIN.TXT
Dam Name Text 25 DAM.TXT
Pier Name Text .25 PIER.TXT
Dock Wall Name Text .25 DOCK.WALL.TXT
Aviation Runway/Taxiway Name Text .25 RUNWAY.TXT
Cemetery Text 25 CEMETERY.TXT
Paved Slab Text 25 PAVED.SLAB.TXT
Open Storage, Pile, U/C Text 25 OPEN_STORAGE/PILE . TXT
Pipeline Text 25 PIPELINE.TXT
Overhead Structure Text 25 OVERHEAD.STRUCTURE.TXT
Pool Text 25 POOL.TXT
Tank, Silo Text 25 TANK/SILO.TXT
Sign Text .25 SIGN.TXT
Substation Text 25 SUBSTATION.TXT
Wall Text 25 WALL.TXT
Park/Recreation Area Text 25 PARK/RECREATION.TXT
Other Planimetric Feature Text 25 OTHER.FEATURE.TXT
Hypsometric Elements
Accentuated Contour Elevation Number .25% CONTOUR.INDEX.TXT
Accentuated Contour Depression Number .25: DEPRESSION.INDEX.TXT
Accentuated Approx. Contour Elevation Value .25 CONTOUR.INDEX.APPROX.TXT
Accentuated Approx. Contour Depression Value 25" DEPRESSION.INDEX.APPROX.TXT
Spot Elevation Value .25 SPOT .ELEVATION.TXT )
Water Surface Elevation Value 25 SPOT.ELEVATION.WATER.TXT
U. S. Public Land Survey Corner Elevation .20 SECTION.CORNER ELEVATION.TXT

"Text size is centimeters, text height and text width are equal. GenaMap font number 12 is to be used for all text. All text shall be placed without a slant,
with the exception of the Hydrographic Element text and Hypsometric Element text indicated by “*” which is to be placed with a slant of -20.0 degrees.
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Appendix A-4

DETAILED SPECIFICATIONS FOR AERIAL PHOTOGRAPHY, MONUMENTATION, CONTROL
SURVEYS, AND ONE INCH EQUALS 200 FEET SCALE DIGITAL TOPOGRAPHIC MAPPING

GENERAL

These specifications set forth the requirements of the for photogrammetric mapping services and digital map preparation,
including aerial photography, topographic mapping, and accompanying control surveys and control survey monumentation. The Engineer shall
furnish all labor, materials, and equipment necessary to complete properly the work specified herein.

PHOTOGRAPHY

A.

General

The Engineer shall perform the necessary flying and photography to provide photographic coverage of an area approximately square
miles in extent shown on the sketch map attached hereto as Exhibit “A.” The Engineer may sublet this phase of the work to a qualified and
experienced firm specializing in aerial photography. The , however, retains the right to approve or reject any or all such
firms which the Engineer may wish to engage.

B. Scale
The flight height above the average elevation of the ground shall be such that the negatives will have an average scale of one inch equals eight
hundred feet (1" = 800"). Negatives having a departure from the specified scale by more than 5 percent because of tilt or abrupt changes in
flying altitude may be rejected. The photography shall be suitable for compilation of the topographic maps specified herein, and the mapping
flight height shall not vary from 4,800 feet above mean terrain by more than 5 percent.

C. Overlap :
The overlap shall be sufficient to provide full stereoscopic coverage of the area to be mapped. The endlap shall average 63 percent plus or
minus 5 percent. Endlap of less than 58 percent or more than 68 percent in one or more negatives shall be cause for rejection of the negatives
in which such deficiency or excess occurs unless, within a stereoscopic pair, endlap exceeding 68 percent is necessary in areas of low ground
elevation to attain the minimum 58 percent endlap in adjacent areas of high ground elevation. Wherever there is a change in direction of the
flight lines, vertical photography on the beginning of a forward section shall endlap the photography of a back section by 100 percent. Any
negatives having sidelap of less than 20 percent or more than 55 percent may be rejected.

D. Tilt
Negatives made with the optical axis of the aerial camera in a vertical position are desired. Tilt of any negative by more than three degrees,
an average tilt of more than one degree for the entire project, or tilt between any two successive negatives exceeding four degrees may be cause
for rejection.

E. Crab
Crab in excess of three degrees may be cause for rejection of the flight line of negatives or portions thereof in which such crab occurs.

F. Quality
The photographs shall be clear and sharp in detail and of average uniform density. They shall be free from clouds, cloud shadows, light -
streaks, static marks, or other blemishes which would interfere with their intended use. Except upon prior written authorization to the
contrary by the » all photography shall be taken when the area to be mapped is free of snow, before foliation, and at such
time as to ensure a minimum solar angle of 30 degrees.

G. Camera
For topographic and contour mapping, photography shall be exposed with a distortion-free six-inch focal length precision aerial mapping
camera equipped with a between-the-lens element shutter to produce negatives nine inches by nine inches in size. The Engineer shall furnish
the with a precision camera calibration report prepared by the National Bureau of Standards for the camera to be used.

H. Contact Prints
The contact prints from the vertical negatives shall be printed on double-weight semi-matte paper of suitable contrast.

I Photo Index
Photo indices shall be prepared by directly photographing on safety base film at a convenient scale the assembly of contact prints from all
indexed and evaluated prints used. One photo index map reproduced on cronopaque or other approved dimensionally stable base material
shall be delivered to the - The photo index shall carry a suitable title, scale, and north point.

J.  Delivery of Photography
One set of contact print photographs on double-weight semi-matte paper at a scale of one inch equals five hundred feet (1" = 500') shall be
furnished the upon completion of this contract.

K.  Ownership of Negatives
All negatives shall become the property of the and shall be delivered to the upon completion of this contract.

CONTROL SURVEYS

A. General
The Engineer shall furnish all labor, materials, and equipment necessary to complete properly the necessary horizontal and vertical control
surveys and control survey monumentation as specified herein.

B. Horizontal Control

1. The horizontal control survey work shall include the recovery or relocation and monumentation of all U, §. Public Land Survey corners,
including section and one-quarter-section corners, “centers” of sections, and meander corners, throughout and along the exterior of the
approximately square mile area to be mapped. These corners, totaling in all, are indicated on the sketch map attached
hereto as Exhibit “A.” If the original U. S. Public Land Survey corners are not recoverable, the Engineer shall determine the status



thereof under U. S. Public Land Office definitions and shall follow the prescribed procédures of that Office in their relocation. In any

case, the original land survey corners and corners as aforementioned shall be monumented and witnessed as provided under Section
III E herein.

2. All field work with respect to the location and relocation of all the aforementioned corners shall be based upon, and include the assembly
of, all authoritative information, such as title documents, subdivision plats, private and public survey records, and existing
monumentation and occupation, that may be useful in determining the actual location of the U. S. Public Land Survey lines and corners
and all other corners, as well as the proper analysis of this information, to arrive at the best determination of the actual locatien of the
said lines and corners. Proper performance in this regard depends largely upon a knowledge of local survey customs, conditions, and
laws of boundaries and titles, and for this reason, must be properly supervised by a competent and qualified registered land surveyor.
The Engineer shall sublet this phase of the control survey work to a qualified and experienced land survey firm which regularly practices
in the area to be mapped. The , however, retains the right to approve or reject any or all such local firms which the
Engineer may wish to engage.

3. . With regard to the location or relocation of the “center” of the section, that point which physical or other evidence indicates to be the
“used or recognized center of the section” (occupied center) shall be located or relocated in accordance with paragraph 2 above and
monumented as provided under Section III E 5 herein. When all sources of information have been explored and there is no evidence of
an “occupied center,” the Engineer, after approval by the , shall set and monument, in accordance with Section III E 5, the
“true center” of the section. Such “true center” shall be that point at the intersection of straight lines joining opposite quarter corners.

4.  The double corners along township lines shall be located or relocated and monumented in accordance with paragraphs 1 and 2 above;
and the closing corners governing the location of the U. S. Public Land Survey lines in the northerly tier of one-quarter sections in
Township ___ North, Range ___ East, shall be set on the straight lines connecting the section and one-quarter-section corners on
the township line governing the location of the U. S. Public Land Survey lines in the southerly tier of one-quarter sections in Township
__North, Range __ East.

5.  Having recovered or relocated and monumented all of the aforementioned corners in the approximately square mile area specified,
control survey traverses shall be run which utilize and incorporate all of the monumented corners as stations, to determine the
coordinates of the said corners and the lengths and bearings of all the quarter-section lines. All coordinates shall be based upon the
Wisconsin Coordinate System, South Zone (NAD-27); and sufficient survey connections shall be made to basic National Geodetic Survey
(NGS) control stations of the NGS control network to permit the proper checks and adjustments to be made both in traverse lengths
and bearings and in the coordinate values of the monumented U. S. Public Land Survey corners. Such ties shall originate and end at
basic control stations for which closures are known and available or shall be run to make a closed and checked cireuit. Upon prior
approval of the , the Engineer may substitute other survey methods, such as triangulation, trilateration, or Global
Positioning System Technology, for the above-specified traverses in order to determine the coordinates of the monumented corners and
the lengths and bearings of all the quarter-section lines. Approval by the of such substitute survey methods shall be based
upon-a review of detailed network layouts and procedures proposed to be followed by the Engineer.

The accuracy of the horizontal control surveys shall conform to the specifications for NGS third-order class I accuracy for traverse as
set forth in “Standards and Specifications for Geodetic Control Networks” prepared by the Federal Geodetic Control Committee. This
publication is incorporated in these specifications by reference as though fully herein set forth. All field measurements shall be properly
adjusted by NGS methods to provide closed traverses before traverse station coordinates are computed, the coordinates of the U. S.
Public Land Survey corners are computed, and attendant lengths and bearings of the quarter-section lines are computed so as to form
closed geometric figures for the quarter sections, and before the topographic mapping is undertaken.

Whenever the Engineer recovers and uses a NGS control survey station in the conduct of the control-survey work he shall prepare a
“Report on Condition of Survey Mark and Witness Marks” utilizing the standard form provided for this purpose by the NGS and forward
the completed copy of the form to the NGS Washington Office, with a copy to the

All supplemental control for photo mapping purposes shall be based upon the control net just described.

Vertical Control .

The vertical control survey shall be based upon National Geodetic Vertical Datum, 1929 Adjustment, as established by the NGS, hereinafter
referred to as “NGVD.” Closed differential level circuits shall be run to establish permanent bench marks in the project area. All differential
level circuits shall be of second-order class II accuracy as set forth in “Standards and Specifications for Geodetic Control Networks” prepared
by the Federal Geodetic Control Committee. This publication is incorporated in these specifications by reference as though fully herein set
forth. All level circuits shall be properly adjusted for closure by NGS methods. Elevations shall be obtained for monuments marking
the U. S. Public Land Survey system corners throughout the area to be mapped, and these monuments shall serve as permanent bench marks.
In addition, permanent reference bench marks shall be set along the differential level lines on such objects as bridge abutments and wing
walls, headwalls of large culverts, water tables of large buildings, outcroppings of ledge rock, or any other stable objects which are unlikely
to be displaced vertically. It is the intent of these specifications that one additional bench mark shall be established for, and tied horizontally
to, each monumented U. S. Public Land Survey corner and shall be set so that the elevation of the corner monument may be readily verified
from the additional permanent bench mark by a single differential level position. Supplementary vertical control for topographic mapping
shall provide a minimum of four vertical control points in each stereoscopic model. The supplementary control points shall be established by
field survey and shall be located at or near the four corners of the stereoscopic models used in topographic map preparation.

Control Survey Computation Data and Plats
The Engineer shall keep all field notes and office computations in a neat and orderly manner, clearly indexed, and open for inspection and
checking during the course of the work. Upon completion and acceptance, the originals of all field notes and computations shall be furnished

the and shall become their property. The Engineer shall at all times before final acceptance of the work furnish instruments
and assistance to a duly authorized agent of the for such checking of field work and computations as may be deemed necessary
by the .

1.  The Engineer shall deliver to the for final acceptance a diagram summarizing the control survey data. Exhibit “B” attached

hereto illustrates the required form and content of this diagram. This diagram shall be prepared so as to cover six sets of six U. S. Public
Land Survey sections within each Survey Township, the six sets covering Sections 1 through 3 and 10 through 12; 4 through 9; 13
through 15 and 22 through 24; 16 through 21; 25 through 27 and 34 through 36; and 28 through 33. The diagrams shall be prepared in
ink on dimensionally stable polyester base material having a minimum thickness of 0.004 inch and a working surface suitable for inking
to a scale of one inch equals 1,200 feet (1" = 1,200'), and shall show correctly on its face:

a.  The exact grid length and bearing on the exterior boundaries of all the quarter sections. In addition, the ground level lengths of

the exterior boundaries of all quarter sections, converted from National Geodetxc Vertical Datum, shall be shown in distinc-
tive lettering.
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b.  All corners established and monuments erected in the field in their proper positions and orientations. The material of which the
monuments and bench marks are made shall be noted at the representation thereof or by legend.

c. The number of degrees, minutes, and seconds in the interior angles of all quarter sections.
d.  The coordinates of all U. S. Public Land Survey corners surveyed.

e.  The elevation of all U. S. Public Land Survey corners surveyed.

f. The section number, indicated at the center of each section.

g All basic NGS control stations within, and adjacent to, the project area and to which the horizontal control surveys are tied,
together with the coordinates of the NGS stations.

h. A north point based upon grid north. The angle between geodetic and grid north (theta angle) shall be shown and shall represent
the value for the quarter section corner located at the center of each six-section sheet.

i. A combination factor, sea level and scale, for the reduction of measured ground lengths to corresponding grid lengths on the
Wisconsin State Plane Coordinate System. The factor shall represent the value for the quarter section corner located at the center
of each six-section sheet.

2. The Engineer shall piovide for each secondary control station established (each U. S. Public Land Survey corner within the project area),
for each traverse station established, and for each reference bench mark established which is not also a secondary control station, a
dossier on 8 Y-inch by 11-inch paper. Exhibit “C” attached hereto illustrates the required form and content for these dossiers. The
following information shall be given for each station on the dossiers:

a.  Title giving the legal description of the corner by section, township, and range; or, for permanent reference bench marks which
are not also secondary control stations and for traverse stations by assigned number and by the U. S. Public Land Survey quarter
section, township, and range in which the bench mark or station is located. '

b.  Asketch showing the monumented control station in relation to the salient features of the immediate vicinity. Witness monuments
set shall be shown together with their ties. A north point shall be properly located thereon. The names of adjoining streets, state
trunk highways, and public lands shall be indicated. The bearing to an azimuth mark for the station shall be shown, together with
a brief description of the azimuth mark.

c.  The coordinates of each traverse station and each U. S. Public Land Survey corner and the bench mark elevation of the monument
marking the corner and of the required reference bench mark referred to NGVD. For reference bench marks which are not also
a secondary control station, only the bench mark elevation referred to NGVD need be given.

d.  The angle between geodetic and grid north at the station (theta angle).

e.  An affidavit by the land surveyor setting forth the classification assigned to the corner (existing, obliterated, or lost) during
its recovery or relocation and the salient factors determining the location or relocation, with particular emphasis upon old
monumentation and accessories thereto found and used in the relocation process.

Monumenting

The Engineer shall mark or monument each section and quarter-section corner surveyed as follows:

1.

Where the corner falls within an existing surfaced traveled way, by drilling or cutting a neat hole in the pavement and setting a precast
concrete monument in accordance with Exhibit “D.”

Where the corner falls on an earth surface, by setting a precast concrete monument as shown in Exhibit “D.”

Where the corner falls in a lake, stream, or inaccessible area, by setting a witness corner on the section or quarter-section line at a
distance approved by the away from the ordinary high water of the lake, the bank of the stream, or from an inaccessible
area. Such witness corners shall be monumented by setting a precast concrete monument in accordance with Exhibit “D.”

In all cases, the monuments erected shall be witnessed. Witness marks shall be selected for permanence and shall preferably consist
of the corners of masonry or concrete structures or, of crosses cut in masonry or concrete structures, concrete curbs, walks, pavements,
or bridge and culvert walls and structures. Railroad spikes set in trees and telephone or power poles may be acceptable, but where used
in poles shall be set flush with the surface of the telephone or power poles and as low on the pole as practicable. In open fields, one-inch-
diameter by 36-inch-long iron pipe may be used. At least four such witness marks shall be established for each corner and tied to
the corner.

The monuments shall conform to the details shown in Exhibit “D” attached hereto. The brass caps of the monuments shall conform to
the details shown in Exhibit “E” attached hereto and be stamped with the corner notation at the time of setting. The dies used to cast
the brass caps shall become the property of the

In addition to the foregoing, the Engineer shall establish one azimuth mark for each U. S. Public Land Survey section or quarter-section

corner surveyed using wherever possible a well-defined, permanent, distant object of the landscape that can be clearly identified and

described. Where it is not possible or practical to use such an object, a commercial survey monument of a design approved by the ___
may be substituted.

IV. TOPOGRAPHIC MAPS
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A.

General
The Engineer shall prepare topographic maps te National Map Accuracy Standards in the form of ink tracings of the original manuscripts

on dimensionally stable polyester base material having a minimum thickness of 0.007 inch. The area to be mapped, totaling
miles, is shown on the sketch map attached hereto as Exhibit “A.”

square

Base sheets suitable for the preparation of cadastral maps shall be provided. These sheets consist of reproducible tracings of the topographic
map sheets showing all information required under Section IVB 2, 3, 4, 5, 6, 7, and 9 hereof, except pavements, curbs, trails, fences, wooded
areas, and other identifiable features.



Data to be Shown

The finished maps shall be drawn to a scale of one inch equals one hundred feet (1" = 100") and shall show correctly on each map face the
following information:

1.  Hypsography by contour lines having a vertical interval of two feet. All contours shall be drawn clear and sharp as continuous solid lines
except through structures. Every fifth contour shall be accentuated and numbered. Elevations of saddles, kettles, summits, high points
of all crests and low points of all sags in existing roadways, all existing road intersections, and all bridge decks at both ends of the bridge
shall be shown as determined photogrammetrically, except where field elevations are available; to the nearest one-quarter contour
interval. All contour lines and elevations shall be referred to National Geodetic Vertical Datum, 1929 Adjustment.

2.  All planimetric details, such as pavements, curbs, trails, railways, power lines, buildings, fences, wooded areas, and other identifiable
features on the photography, shall be shown in their correct positions and orientation within the tolerances of these specifications.

3. All hydrographic features, such as marshes, lakes, streams, watercourses, and drainage ditches, shall be shown in their correct positions
and orientation within the tolerances of these specifications.

4.  All section and quarter-section lines and U. S. Public Land Survey corners established in the field surveys shall be shown in their correct
position and orientation, together with their exact grid lengths and bearings. The material of which the monuments marking said corners
are made shall be indicated by symbol and legend, together with the State Plane Coordinates and bench mark elevations of the corners.

5. A north point based upon grid north.

6. A combination factor, sea level and scale, shall be given on each sheet for the reduction of measured ground lengths to corresponding
grid lengths on the Wisconsin State Plane Coordinate System. The factor shall represent the value for the area covered by the required
six-section control survey summary diagram within which the map sheet is located.

7. A base map projection consisting of the intersection of grid lines on the Wisconsin State Plane Coordinate System. Grid line intersection
tick marks shall be drawn at five (5) inch intervals conforming to the even 500 feet interval coordinate values east and north of the grid
origins. The corresponding State Plane Coordinate values shall be shown only along the margins of the map sheets.

8.  Such lettering as may be secured from available maps of the area or as may be furnished by the : relative to the names
of salient geographic features. The names of all state and county trunk highways, public streets, and major streams and lakes shall be
shown on the maps.

9.  Map borders and trim lines, and a title block, with the latter containing a graphic scale, together with associated text, and the following
information: type of map; location by U. S. Public Land Survey township, range, section and quarter section, county, and state; the name
of the Engineer preparing the map; date of mapping; appropriate sheet numbers; and the name and seal of . An explanatory
legend shall be provided depicting symbols used on the map, together with associated text.

Digital Map File Organization and Specifications

The Engineer shall organize the digital map files in such a manner as to be able to create plotted digital topographic maps similar in appear-
ance to the topographic maps historically prepared for the . This will require the preparation in digital form of a standard “map
sheet” format, including appropriate title and legend information. The shall furnish to the Engineer, as necessary, sample
digital topographic map files as examples of the types of products to be prepared. These samples will illustrate the feature content, text size
and placement, and the digital map file organization required for the delivered products. The samples may also provide the map border,
legend, scale, and other map sheet elements needed by the Engineer for the completion of the digital topographic map files.

1.  Map sheets plotted from the digital map files shall be approximately 36 inches by 36 inches in size when plotted at a scale of one inch
equals two hundred feet (1" = 200"), and each sheet shall cover an entire U. S. Public Land Survey section. The digital topographic map
data for each section shall overlap the adjacent sections by 100 feet ground distance beyond the section lines. The map title shall contain
a graphic scale and the following information: scale, date, type of map, location by county and state, name of the , name of
the Engineer, and appropriate project and sheet numbers. A north point based upon grid north shall be shown. A combination factor,
sea level and scale, shall be given on each sheet for the reduction of measured ground lengths to corresponding grid lengths on the
Wisconsin State Plane Coordinate System. The factor shall represent the value for the area covered by the required six-section control
survey summary diagram within which the map sheet is located. A certificate shall be included in the title block stating that the map
meets National Map Accuracy Standards.

2. The Engineer shall deliver the digital topographic map files in GenaMap proprietary mapping software format, version 6.1 or later. All
digital arc/node and text files shall be delivered in binary form and shall conform to the GenaMabp file structure. This requires that all
arc/node or vector maps exist in a “ZF04” directory structure, and that all text maps exist in a “ZF10” directory structure. All other
GenaMap compatible digital files prepared by the Engineer for map creation or display shall exist in suitable directories within the
GenaMap directory structure.

3. The Engineer shall deliver the digital topographic map files on one of the following two types of media: 1) 4-millimeter Digital Data
Storage (DDS) DAT magnetic tape, either 60 or 90 meters in length, and compatible with the computer system; or 2)
8-millimeter Data Cartridge magnetic tape, 112 meters in length, and compatible with the computer system, The digital
topographic map files shall be placed on the magnetic tape in a sequential file format, using common UNIX operating system commands.
The Engineer shall establish the correct format and procedures for the transfer and deliver of the digital information on magnetic tape
in consultation with the

4. The digital arc¢/node or vector map files shall be provided to the in two separate, distinct formats. The first format, called
the ‘Graphic Primitive’ format, shall represent the digital vector map data as fundamental, unsymbolized feature information. All point
features shall be encoded as points at x,y locations rather than as markers or cells. All line features shall be encoded as solid, un-
symbolized lines rather than as patterned lines. This file format will provide a portion of the map feature information needed to create
an unsymbolized graphic map database. The naming convention for files in this format shall be of the form “GRPttrrss,” where “ttrrss”
are character designations for U. S. Public Land Survey township (“tt”), range (“rr”), and section (“ss”). For example, the file name of
“GRP012233” indicates a graphic primitive are/node map for Township 1 North, Range 22 East, Section 33.

The second format, called the ‘Symbolized’ format, shall be derived from the first format, and shall represent the digital vector map data
as fully symbolized features. All point and line features shall be encoded in the file using the required symbols, cells, patterns, weights,
and styles necessary such that the topographic and planimetric features plotted from these files would resemble in appearance the same
features from hardcopy topographic maps traditionally prepared by the . The naming convention for files in this format
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shall be of the form “SYMttrrss,” similar to the naming convention of the first format. For example, the file name of “SYM012233”
indicates a symbolized arc/node map for Township 1 North, Range 22 East, Section 33.

5. The digital arc/node or vector map files shall be organized in such a manner that data elements can be selectively retrieved, manipulated,
and displayed, either singly or in combination with other data elements. The categories of data elements within the file structure shall
be as listed in Table 1, attached hereto. The table is made up of columns as described below.

The first column, “Data Element Group/Elements,” identifies all data elements that shall be individually retrievable within the digital
map file structure, as well as the major data element group to which each element belongs.

The second and third columns, “Feature Type,” indicate whether the elements will be categorized as point or line features in the Graphic
Primitive (GRP) and the Symbolized (SYM) map files. Certain topographic map features may be shown as Point symbols in the GRP
file and as Line features in the SYM file. For example, an individual tree would be depicted as a single point at an x,y location in the
GRP file, with this point feature having the tag “TREE.” The same individual tree would be depicted as a group of line segments or arcs
in the shape of a tree in the SYM file, with each line segment or arc having the tag “TREE.”

The fourth column, “GenaMap Tag,” indicates the primary label or tag to be given to the features in the digital map files. Tags consist
of typographic punctuation marks and upper-case letters.

6. All text shall be included in a single GenaMap text map, which can be utilized with both the Graphic Primitive and Symbolized arc/node
maps. All text in this map file shall be assigned GenaMap Font number 12. Text is to be placed without a slant unless otherwise noted
in Table 2, attached hereto; described below. Text is to be tagged according to the specifications noted in Table 2, attached hereto,
described below. Decimal points or periods in text strings shall not.be used as substitutes for point symbols on the maps. The naming
convention for the text map shall be of the form “TttrrssT,” where “ttrrss” are character designations for U. S. Public Land Survey
township (“tt”), range (“rr”), and section (“ss”). For example, the file name of “T'012233T” indicates a topographic text map for Township
1 North, Range 22 East, Section 33.

Text sizes for the features in the text map shall be as listed in Table 2, attached hereto. The table is made up of columns as described
below.

The first column, “Data Element Group/Text Features,” identifies all text which corresponds to the vector features in the major data
element groups.

The second column, “Text Size,” identifies the size for each text element. Text size is given in centimeters, and all text features have
a height and width that are equal.

The third column, “GenaMap Tag,” indicates the primary label or tag to be given to the text features in the digital map files. Tags consist
of typographic punctuation marks and upper case letters.

7. Point, line, and area data symbolization and lettering styles and sizes shall be established by the Engineer'in such a manner that any
maps that may be plotted from the digital files will approach in appearance, insofar as is possible, maps historically prepared for the

8.  Contour lines, spot elevations, land/water contact lines, and similar types of mapped lines shall be digitally encoded in such a manner
that their plotted appearance is virtually identical to that of traditional, drafted maps when plotted at the scale of one inch equals two
hundred feet (1" = 200".

Contour lines shall be digitally encoded in the data structure of the digital topographic map files in a manner that parallels their method
of compilation and use in traditional hardcopy topographic map production. That is, contour lines will not be topologically structured
or topologically continuous in the digital topographic map files, but rather will exist as discontinuous, independent line segments,
appropriately identified :as set forth in Section IV.C.5., that, when plotted as appropriately symbolized lines, will be subject to
interpretation by the map reader in the same manner that this interpretation occurs in the use of hardcopy topographic maps.

9. All continuous lines crossing map file boundaries shall have connectable points on the appropriate U. 8. Public Land Survey section lines
in the adjoining files. These points shall have identical x and y values. In addition, all continuous lines crossing map file boundaries shall
be “broken” at the section lines. This means that all continuous lines that cross U. 8. Public Land Survey section lines shall be composed
of two or more line segments so that one segment will terminate on the section line and another continuing segment will begin at that
identical x,y location on the section line.

10. All computer software used by the Engineer in the preparation and transfer of the digital map files shall be capable of maintaining the
full mathematical precision of the map projection grid and all horizontal control stations, section corners, and quarter-section corners
contained in the digital map files. This may require the use of computer software written in double precision. °

11. The Wisconsin State Plane Coordinate System, South Zone, North American Datum of 1927, shall be utilized as the coordinate system
for the encoding of all digital map data elements.

Preparation of Finished Topographic Maps .

The Engineer shall utilize digital plotting equipment having a minimum resolution of 400 DPI and capable of preparing finished topographic
maps that approach in their overall appearance finished topographic maps prepared for the by traditional hand-drafting tech-
niques. The files prepared by the Engineer shall provide for plotted map sheets 36 inches by 36 inches in size, and each sheet shall cover an
entire U. 8. Public Land Survey section. The title shall contain a graphic scale and the following information: scale, date, type of map, location
by county and state, name of the , name of the Engineer, and appropriate project and sheet numbers. The finished topographic
maps shall overlap the adjacent sections by 100 feet ground distance beyond the section lines.

The following procedures shall be employed in the development of the finished digital topographic map files and finished topographic maps:;
1. The Engineer shall provide the vellum check plots of the topographic maps as specified by the

2. The _ shall conduct office editing and field checking of the topographic maps.

3. "The shall provide to the Engineer annotated paper prints of the topographic maps.

4.  The Engineer shall revise the digital topographic map files to reflect the annotations shown on the topographic map prints.



VI.

5. Magnetic tapes of the corrected digital topographic map files together with the annotated prints shall be provided by the Engineer to
the .

6.  The digital topographic map files shall be checked by the to determine compliance with the specifications.

7. Should the digital topographic map files be found by the to meet the specifications, the . shall notify the
Engineer to produce and deliver to the the finished topographic maps on polyester film.

8.  Should the digital topographic map files be found by the to require further revisions to comply with the specifications,
the shall so notify the Engineer.

9. The Engineer shall then follow the procedures noted in paragraph number 4 and subsequent paragraphs to produce and deliver to the -
the finished digital topographic map files and the finished topographic maps on polyester film.

Precision and Accuracy Standards

1. Both the digital map files and the finished topographic maps shall be prepared to meet National Map Accuracy Standards at the scale
of one inch equals two hundred feet (1" = 200'), and a certificate to this effect shall appear on the face of each map sheet.

2. The map projection grid for the digital map files shall be constructed inside the computer memory through key entry procedures. This
means that all Wisconsin State Plane Coordinate System grid interval lines and grid intersection points shall be encoded into the digital
map files by means of precision keyboard entry techniques rather than by line digitization methods.

3. Each horizontal control station, section corner, and quarter- section corner contained in the digital map files shall be placed on the map
projection grid through key entry of the adjusted coordinates computed for the point. The shall furnish to the Engineer
appropriate materials providing the x,y coordinate location of these features.

4. Ninety percent of all well-defined planimetric features shall be plotted so that their position in the digital map files and on the finished
maps shall be accurate to within 1/30 of an'inch of their true coordinate position and no feature shall be more than 1/20 of an inch from
its true position.

5. - The contours shall faithfully express the relief and topographic forms within the tolerances of these specifications. Ninety percent of
the elevations determined from the solid-line contours of the map shall have an accuracy with respect to true elevation of one-half
contour interval, based on a two-foot contour interval and no such elevations shall be in error by more thax} one contour interval.

6.  All spot elevations shown on the maps, other than elevations of vertical control stations, shall be shown to the nearest 0.5 foot. Ninety
percent of all spot elevations shown on the maps shall have an accuracy with respect to true elevation of one-fourth contour interval,
based on a two-foot contour interval, and no such elevations shall be in error by more than one-half contour interval.

7.  The completed topographic maps shall be field checked by the *. The Engineer shall furnish instruments and assistance
to the for such field checking. The field measurements shall be compared against the map data, and any map sheets that
do not conform to National Map Accuracy Standards and the requirements of these specifications shall be corrected by the Engineer to
fully meet the specified accuracy.

ITEMS TO BE DELIVERED

Upon completion the Engineer shall deliver to the the following items:

Al
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Three sets of digital map files specified under Sections IV.C.4 and IV.C.6 herein containing digital topographic data of the project area as
designated herein. The three sets of files consist of the Graphic Primitive (GRP) arc/node map, containing unsymbolized vector data as
described in Section IV.C.4; the Symbolized (SYM) arc/node map, containing fully symbolized point and line features as described in Section
IV.C.4; and the Text map, containing all text features as described in Section IV.C.6.

One set of “reverse reading” digital plots on vellum of the topographic maps of the project area as designated herein suitable for conducting
the required office editing and field checking.

One reproducible tracing of the control summary diagram specified under Section I11.D.1 herein.
One set of reproducible tracings of the control station dossier sheets specified under Section II1.D.2 herein.
One set of contact print aerial photographs specified under Section II.J herein.

One set of contact print aerial photographs with vertical and horizontal control identified thereon. These photos shall be printed as specified
under Section II.H herein.

The original field notes and computations as specified under Section III.D herein.
One photo index as specified under Section II herein.
The original aerial photograph negatives specified under Section II.K herein.

One set of reproducible original plots on dimensionally stable polyester base material of the completed topographic maps of the project area
as designated herein.

DELIVERY DATES

A.

Photography
All photography shall be completed in the spring of . The contact prints and photo indices shall be delivered within 30 days after the
completion of photography.

Topographic Maps and Digital Map Files
All topographic maps and digital map files shall be delivered on or before
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C. Control Survey Data
All control survey data shall be delivered on or before

VII. BASIS OF PAYMENT

The contract price of the work, the lump sum of $ , shall include all photogrammetric and control survey engineering services and
all computer programming and computer operation services necessary for the delivery of the complete, finished photography, control surveys and
monumentation, and maps and all other materials and items specified herein. This total contract price shall consist of the lump sum prices listed
below for integral portions of the work:

A.  Aerial photography of square miles as specified @ § per square mile: $
B. Location, relocation, and monumentation of U. S. Public Land Survey corners
as specified @ § per corner: $

C. Vertical control surveys over U. S. Public Land Survey corners
as specified @ § per corner: $

D. Horizontal control surveys over U. S. Public Land Survey corners

as specified @ $ per corner: $

E. Digital map file creation and topographic mapping of square miles B
as specified @ § per square mile: $
Total $

The foregoing unit prices are provided as a basis for computing any adjustment in the total cost of the contract that may have to be made due to any
changes in the scope of the work ordered in writing by the during the conduct of the project, and as a basis for computing work progress
payments to the Engineer under the project.

It is expressly understood and agreed that in no event will the total compensation and reimbursement to be paid exceed the amounts stipulated above
for all the service required as specified herein. The Engineer must submit invoices to the during the progress of the work for partial payment
on account for work completed and accepted to date. Such invoices shall not be submitted more often than every 30 days. The amount shown on such
invoices shall be estimated on the basis of contract prices and the quantity of work completed and accepted by the . Such invoices will be
checked by the and payment made in an amount not to exceed 90 percent of such amount thereof as has been found by the

_ to reasonably represent the value of partially completed work, less any amounts ptevxously paid on account. Payment of the 10 percent withheld during
progress of the work shall be made upon final approval of the work by the
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Table 1

TOPOGRAPHIC MAPPING ELEMENTS FOR GENAMAP ARC/NODE MAPS

1" = 200' SCALE
Feature Type'

Data Element Group/Element GRP SYM GenaMap Tag
Map Sheet Elements
Map Border L L MAP.BORDER
Map Trim Lines L L TRIM.LINE
zMap Logo L L LOGO
Graphic Scale L L BAR.SCALE
North Arrow L L NORTH.ARROW
North Arrow Curve L L NORTH.ARROW.CURVE
Map Legend Symbols L L MAP.LEGEND.SYMBOL
Map Index Section Lines L L INDEX.SECTION.LINE
Map Index County and Town Lines L L INDEX.COUNTY.TOWNSHIP.LINE
Map Index City Boundary Lines L L INDEX.CITY.BOUNDARY.LINE
Map Index Location Box L L INDEX.LOCATION.BOX
Geodetic and Geographic Reference Elements
NGS Triangulation Station Location P L TRIANG.STATION
Traverse Station Location P L TRAVERSE.STATION
Photo Center Location P L PHOTO.CENTER
Bench Mark Location P L BENCH.MARK
Wisconsin State Plane Coordinate Grid Intervals? P L GRID.TIC.OUT
Wisconsin State Plane Coordinate Grid Intersections3 P L GRID.TIC.IN
U. 8. Public Land Survey Corner P L SECTION.CORNER
U. S. Public Land Survey Monuments P L MONUMENT
U. S. Public Land Survey Section Line L L SECTION.LINE
U. S. Public Land Survey Quarter-Section Line L L QTR.SECTION.LINE
Hydrographic Elements R
Open Water Line4 L L WATER.PONDED
Open Water Direction of Flow Arrow P L WATER.FLOW
Single Width Water Line® L L WATER.NONPONDED
Marsh Boundary Line L L MARSH.LINE
Marsh Symbol P L MARSH.SYMBOL
Planimetric Elements
Road Pavement/Curb Line L L ROAD.PUBLIC
Road Median/Boulevard Line L L ROAD.PUBLIC.MEDIAN
Unimproved Road Line L L ROAD.UNIMPROVED
Road Shield or Symbol P L ROAD.PUBLIC.SYMBOL
Driveway Line (paved) L L DRIVEWAY.PAVED
Driveway (unpaved) L L DRIVEWAY.UNPAVED
Parking (paved) L L PARKING.PAVED )
Parking (unpaved) L L PARKING.UNPAVED
Trail Line L L TRAIL
Fence Line L L FENCE
Transmission Tower L L TRANSMISSION.TOWER
Communications Tower L L COMMUNICATIONS.TOWER
Utility Pole Location P L POLE
Railway Track Centerline L L RAILROAD.CENTERLINE
Railway (abandoned) L L RAILROAD.ABANDONED

TIndicates whether the feature is to be shown as a Point (P) symbol or a Line (L) symbol in the “Graphic Primitive” (GRP) and the “Symbolized” (SYM)

digital map files.

2Grid intervals along the map sheet border of the area being mapped.

3Grid ties interior to and immediately adjacent to the U. S. Public Land Survey section and quarter-section lines of the area being mapped.

4Depicting open water boundaries (greater than 10' in width) for lakes, ponds, streams, watercourses, and drainage ditches.

SDepicting water bodies too narrow to show both edges (less than 10' in width) for streams, watercourses, and drainage ditches.



Table 1 (continued)

SIndicates whether the feature is to be shown as a Point (P) symbol or a Line (L) symbol in the “Graphic Primitive” (GRP) and the

digital map files.
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Feature Type®
Data Element Group/Element GRP SYM GenaMap Tag
 Planimetric Elements (continued)
Building Roof/Foundation Outline L L STRUCTURE
Ruins Foundation Outline L L RUIN
Dam Line L L DAM
Pier Line L L PIER
Dock Wall Line L L DOCK.WALL
Culvert (small) P L CULVERT.SMALL
Culvert Line (large) L L CULVERT.LARGE
Bridge Deck Line L L BRIDGE.DECK
Bridge Wing/Retaining Wall Line L L BRIDGE.WING
Aviation Runway/Taxiway Line (paved) L RUNWAY.PAVED
Aviation Runway/Taxiway Line (unpaved) L L RUNWAY.UNPAVED
Cemetery L L CEMETERY
Paved Slab L L PAVED.SLAB
Open Storage, Pile, U/C L L OPEN_STORAGE/PILE
Pipeline L L PIPELINE
Overhead Structure L L OVERHEAD.STRUCTURE -
Pool L L POOL
Tank, Silo L L TANK/SILO
Sign P,L L SIGN )
Substation Structure L L SUBSTATION
Wall L L WALL
Tree Location P L TREE
Wooded Area Boundary Line L L TREE.LINE
Park/Recreation Area Line L L PARK/RECREATION.LINE
Other Planimetric Features PL L OTHER.FEATURE
Hypsometric Elements
Accentuated Contour Elevation Line L L CONTOUR.INDEX
Accentuated Contour Depression Line L L DEPRESSION.INDEX
Accentuated Approx. Contour Elevation Line L L CONTOUR.INDEX.APPROX
Accentuated Approx. Contour Depression Line L L DEPRESSION.INDEX.APPROX
Unaccentuated Contour Elevation Line L L CONTOUR.INTERMEDIATE
Unaccentuated Contour Depression Line L L DEPRESSION.INTERMEDIATE
Unaccentuated Approx. Contour Elevation Line L L CONTOUR.INTERMEDIATE.APPROX
Unaccentuated Approx. Contour Depression Line L L DEPRESSION.INTERMEDIATE . APPROX
Spot Elevation Location P L SPOT.ELEVATION

“Symbolized” (SYM)



Table 2

TOPOGRAPHIC MAPPING TEXT FOR GENAMAP TEXT MAPS

1" = 200' SCALE
Data Element Group/Text Feature Text Size' GenaMap Tag
Map Sheet Elements
Map Title .40, .60 MAPSHEET.TXT
Map Legend Box Text .26, .40 MAPSHEET.TXT
Graphic Scale Text .20 MAPSHEET.TXT
North Arrow Text .20 MAPSHEET.TXT
Map Legend Symbol Text .20, .22 MAPSHEET.TXT
Map Index Text .06, .10 MAPSHEET.TXT
Geodetic and Geographic Reference Elements
NGS Triangulation Station Text .20 TRIANG.STATION.TXT
Traverse Station Text 20 TRAVERSE.STATION.TXT
Photo Center Text .20 PHOTO.CENTER.TXT
Bench Mark Text .20 BENCH.MARK.TXT
Wisconsin State Plane Coordinate Grid Text .20 GRID.TIC.OUT.TXT
U. S. Public Land Survey Corner Coordinates .20 SECTION.CORNER.TXT
U. S. Public Land Survey Monument Coordinates .20 MONUMENT.TXT
U. 8. Public Land Survey Section Bearing/Length .20 SECTION.LINE.TXT
U. 8. Public Land Survey Quarter-Section Bearing/Length .20 QTR.SECTION.LINE.TXT
Hydrographic Elements
Open Water Name Text 25% WATER.PONDED.TXT
Single Width Water Name Text .25* WATER.NONPONDED.TXT
Marsh Name Text .25% MARSH.TXT
Plapimetric Elements
Road Name Text 22 ROAD.PUBLIC.TXT
Unimproved Road Name Text 22 ROAD.UNIMPROVED.TXT
Driveway & Parking Text 22 DRIVEWAY.PARKING.TXT
Trail Text .22 TRAIL.TXT
Railway Name Text 22 RAILROAD.CENTERLINE.TXT
Building Name Text 22 STRUCTURE.TXT
Ruins Foundation Name Text 22 RUIN.TXT
Dam Name Text 22 DAM.TXT
Pier Name Text 22 PIER.TXT
Dock Wall Name Text 22 DOCK.WALL.TXT
Aviation Runway/Taxiway Name Text 22 RUNWAY.TXT
Cemetery Text 22 CEMETERY.TXT
Paved Slab Text 22 PAVED.SLAB.TXT
Open Storage, Pile, U/C Text .22 OPEN_STORAGE/PILE.TXT
Pipeline Text 22 PIPELINE.TXT
Overhead Structure Text 22 OVERHEAD.STRUCTURE.TXT
Pool Text 22 POOL.TXT
Tank, Silo Text 22 TANK/SILO.TXT
Sign Text 22 SIGN.TXT
Substation Text 22 SUBSTATION.TXT
Tree Text 22 TREE.TXT
Wall Text 22 WALL.TXT
Park/Recreation Area Text 22 PARK/RECREATION.TXT
Other Planimetric Feature Text 22 OTHER.FEATURE.TXT
Hypsometric Elements
Accentuated Contour Elevation Number .22% CONTOUR.INDEX.TXT
Accentuated Contour Depression Number 22 DEPRESSION.INDEX.TXT
Accentuated Approx. Contour Elevation Value .22: CONTOUR.INDEX APPROX.TXT
Accentuated Approx. Contour Depression Value 22 DEPRESSION.INDEX.APPROX.TXT
Spot Elevation Value 22 SPOT.ELEVATION.TXT
Water Surface Elevation Value 22 SPOT.ELEVATION.WATER.TXT
U. S. Public Land Survey Corner Elevation .20 SECTION.CORNER.ELEVATION.TXT

TText size is centimeters, text height and text width are equal. GenaMap font number 12 is to be used for all text, All text shall be placed without a slant,
with the exception of the Hydrographic Element text and Hypsometric Element text indicated by “*” which is to be placed with a slant of -20.0 degrees.
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II.

Appendix B
DETAILED SPECIFICATIONS FOR CADASTRAL MAPPING

Appendix B-1

DETAILED SPECIFICATIONS FOR ONE INCH EQUALS 100 FEET SCALE TRADITIONAL CADASTRAL MAPPING

GENERAL

These specifications set forth the requirements of for cadastral mapping services. The Consultant shall furnish all labor, materials,
and equipment necessary te properly complete the work specified herein.

CADASTRAL MAPS
A. General
The shall furnish to the Consultant ___ predrafted base map sheets in the form of reproducible copies having a matte finish

on both sides prepared on dimensionally stable polyester base material having a minimum thickness of 0.007 inch. Each sheet shall mea-
sure 36 inches by 36 inches overall and shall cover one U. S. Public Land Survey quarter section at a scale of one inch equals one hundred
feet (1" = 100").

Predrafted Data
The following data shall be shown on the predrafted base map sheets by the prior to delivery to the Consultant:

1. All section and quarter-section lines and corners together with their grid and ground level lengths and grid bearings, all in their correct
position and orientation. The section and quarter-section lines and the type of monument marking the section and quarter-section
corners shall be indicated by appropriate symbols and a legend.

2. A north point based upon grid north shall be shown on its correct orientation on each base map sheet.

3. A combination scale and sea level reduction factor shall be given on each sheet for the reduction of measured ground lengths to
corresponding grid lengths on the Wisconsin State Plane Coordinate System. The factor shall represent the value for the area covered
by the SEWRPC-prepared six-section control survey summary diagram within which the map sheet is located.

4. A basic map projection, consisting of the intersections of grid lines on the Wisconsin State Plane Coordinate System. The grid line
intersection tick marks shall be shown on the base map sheets at five (5)-inch intervals conforming to the even 500-foot interval
coordinate values east and north of the grid origins. The corresponding State Plane Coordinate values shall be shown only along the
margins of the map sheets.

5.  Map borders and trim lines, and a title block, with the latter containing a graphic scale, together with associated text, and the following
information: type of map; location by U. S. Public Land Survey township, range, section and quarter section, county, and state; the name
of the Engineer preparing the map; date of mapping; appropriate sheet numbers; and the name and seal of . An explanatory
legend shall be provided depicting symbols used on the map, together with associated text.

6.  Selected topographic features useful to the plotting or construction of real property boundary lines from legal descriptions, such as the
threads of major streams and watercourses, lake shore lines, railways, and principal buildings.

Precision and Accuracy Standards—Predrafted Data
The base map sheets as provided to the Consulitant by the shall meet the following standards of precision and accuracy:

1.  Each grid tick shall be plotted within 1/100 of an inch of the true state plane coordinate values.

2. Each U. S. Public Land Survey section and quarter section corner shall be plotted within 1/100 of an inch of the true position as
expressed by the state plane coordinate values for the corner.

3. Ninety percent of all well-defined topographic features, such as the threads of major streams and watercourses, lake shore lines,
railways, and principal buildings, existing prior to the date of the aerial photography used in preparing the topographic
maps, shall generally be plotted to within 1/30 of an inch of their true positions, and no such point shall be more than 1/20 of an inch
from its true position. ‘

Additional Data to be Furnished by
The shall furnish to the Consultant, at no cost to the Consultant, the following additional data for use in preparation of the
preliminary cadastral maps from the predrafted base map sheets:

1.  Copies of all recorded subdivision plats and certified survey maps showing real property boundaries within the area for which cadastral
maps are to be prepared.

2.  Copies of plats of surveys showing all principal buildings constructed since the date of the aerial photography used in preparing the
topographic maps.

3. Copies of legal descriptions and, where available, plats of all public utility easements contained in the official records of the

4.  Copies of legal descriptions and, where available, plats of all street right-of-way openings, reservations, or dedications contained in the
official records of the
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Construction of Cadastral Maps

General: Upon delivery of the predrafted base map sheets from the , the Consultant shall prepare preliminary cadastral maps
for delivery to the . The preparation of these preliminary cadastral maps shall include the following work:

1.

The Consultant shall plot in pencil on the predrafted base map sheets all of the following real property boundary lines and related
information, all in their correct position and orientation, utilizing differentiating line symbols approved by the for the area
to be mapped:

a.  All public street, road, and pedestrian right-of-way boundary lines, alley lines, and right-of-way centerlines, all in their correct
position and orientation, together with associated text consisting of street and road names and right-of-way widths or half-widths;
all existing and abandoned railway right-of-way boundary lines and centerlines, together with associated text consisting of railway
names and right-of-way widths or half-widths; and all cul-de-sac radii, together with associated text consisting of radius values
in feet.

b.  All real property boundary lines in their correct position and orientation, consisting of: platted land subdivision lot boundary lines,
certified survey map parcel boundary lines, and unplatted land division boundary lines; original or historical property boundary
lines; property division lines showing splits and recombinations of splits of lots, parcels, or vacated streets and alleys; property
lines extending into rights-of-way; property division or “tie” lines extending into rights-of-way; property lines imposed by the
division of parcels by section lines of the U. S. Public Land Survey System; meander or survey reference lines; together with
associated text comprised of all real property boundary line dimensions and annotations.

c.  All real property parcel identification numbers, or unique tax key numbers, obtained from the County parcel
numbering system; as well as all notes and annotations indicating gaps and overlaps in legal descriptions.

d.  All platted land boundary lines, cbnsisting of: land subdivision boundary lines; certified survey map boundary lines; condominium
boundary lines; together with associated text comprised of land subdivision names, lot and block numbers, certified survey map
numbers and parcel letters or numbers, and condominium names and other associated dimensions and text.

e.  All major cross-country public and private utility easement boundary lines, together with associated text of name or purpose of
the easement, dimensions, and annotations.

f. All civil division boundary lines, consisting of divisions between village, city, and town municipalities, together with associated
text containing the names of these entities.

g.  All vinculum marks or “tie” marks (hooks) indicating common ownership of adjacent or connected properties.
h.  All text-related or miscellaneous lines necessary to support text placement, consisting of the following: tick marks or points of
tangency to delimit real property parcel dimensions along parcel lines; arrows or pointers to assist placement of real property

parcel dimensions; arrows or pointers to assist placement of names and parcel identification numbers; and arrows or pointers to
assist placement of notes and annotations.

It is recognized that the recorded dimensions and orientation of real property boundaries to be plotted on the base map sheets may not
always agree with the horizontal control survey data shown on those sheets, since most property descriptions were written using field
survey data obtained prior to the relocation of section and one-quarter-section corners and completion of the horizontal survey control
network tied to the Wisconsin State Plane Coordinate System. Further, the required survey accuracy for property boundary descriptions
for land subdivisions as defined in Chapter 236 of the Wisconsin Statutes and generally adhered to in other property boundary surveys
is 1 part in 3,000 as compared to the third-order, class I survey accuracy of 1 part in 10,000 for the horizontal control surveys. As a
result, overlapping or separated property boundary descriptions may be expected to exist. The property boundary line maps are to record
all dimensions as contained in the official records of the county Register of Deeds, and wherever an overlap or gap of 2.5 feet or more
exists, such overlaps or gaps shall be shown as mapped lines. Overlaps or gaps of less than 2.5 feet will be evident only from an
examination of the recorded property line dimensions.

After the lines and features plotted in pencil as specified in Section E above have been checked by the , the Consultant
shall ink all of those lines and features and shall correctly letter in India ink on the sheets the following information in a neat and
orderly manner:
a.  For all recorded subdivision plats and certified survey maps:

(1)  Subdivision name or certified survey map number.

(2) Block and lot numbers.

(3) Street names.

(4) ©  Street, alley, and other public way right-of-way widths to the highest degree of accuracy permitted by the data source.

(5) Recorded lot dimensions to the highest degree of accuracy permitted by the data source.

(6) Easement right-of-way widths to the highest degree of accuracy permitted by the data source together with the purpose of
the easement.

7 Tax Assessment key numbers.
b.  For all properties other than those contained in a recorded subdivision plat or certified survey map:
(1) Street names.
(2) Street, alley, and other public way right-of-way widths to the highest degree of accuracy pen.;nitted by the data source.
(3) Recorded property dimensions to the highest degree of accuracy permitted by the data source.

(4) Easement right-of-way widths to the highest degree of accuracy permitted by the data source together with the purpose of
the easement.
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(5) Tax Assessment key numbers.
Precision and Accuracy Standards for the Preliminary Cadastral Map

1.  Each real property boundary line shall be graphically constructed in its correct location and orientation on the predrafted map sheets
in a manner which parallels the location of these lines on the surface of the earth following land surveying practice in the State of
Wisconsin, and all real property boundary lines shall be plotted within 1/40 of an inch of their true position. The construction and
plotting of the real property boundary lines shall be based upon and inclhide the assembly of all authoritative information such as title
documents, subdivision plats, certified survey maps, and private and public survey records that may be useful in determining the actual
location of the real property boundaries, as well as proper analysis of this information to arrive at the best location of the property
boundary lines. Proper performance in this respect depends largely upon a thorough knowledge of local survey customs, conditions, and
laws of boundaries and titles, and for this reason must be accomplished under the direction of a registered land surveyor.

Where recorded subdivision plats, certified survey maps, and plats of survey properly tied to the Wisconsin State Plane Coordinate
System as that system has been made available for use in land surveys through the control survey network established within
Southeastern Wisconsin by the Southeastern Wisconsin Regional Planning Commission; where the bearings shown on the plats and maps
are properly referenced to grid north of the State Plane Coordinate System; and where the boundaries of the public rights-of-way and
parcels shown on the plats and maps form closed geometric figures, the real property lines may be constructed through the computation
and platting of coordinate positions for the ends of the property lines concerned, using the bearings and distances shown on the plats
and maps.

2. Any overlap or gaps between adjoining property boundary lines as indicated by the construction and plotting of the real property
boundary lines in accordance with Section F 1 above shall be noted by the Consultant on the preliminary cadastral maps.

FINAL CADASTRAL MAP DELIVERY

A. The Consultant shall deliver the completed preliminary cadastral maps to the together with the data used in the map
compilation. Real property boundary line and related information data shall be current to the date of delivery of the completed preliminary
cadastral maps.

B. The shall then examine and check the completed cadastral maps for conformance with the provisions of these specifications.

C. The Consultant shall then perform such additional corrective work as may be required to secure complete and accurate finished cadas-
tral maps.

DELIVERY DATES

A.  Predrafted Base Map Sheets )

The shall deliver the predrafted base map sheets as specified in Section II B herein, together with all information specified
in Section II D herein, to the Consultant within __ days of the execution date of the contract.

B. Finished Cadastral Maps

The Consultant shall deliver the finished cadastral maps as specified in Section II F herein, together with all related documents, to the __
, __ days after the delivers all predrafted base map sheets to the Consultant.

BASIS OF PAYMENT

A.

The Contract price of the work, the lump sum of $) shall include all the labor, materials, and
equipment necessary to properly complete the preliminary cadastral maps and related services for the U. S. Public Land Survey quarter
sections as specified herein.

It is expressly understood and agreed that in no event will the total compensation and reimbursement to be paid exceed the amounts
stipulated above for all the service required as specified herein. The Consultant may submit invoices to the during the progress
of the work for partial payment on account for work completed and accepted to date. Such invoices shall not be submitted more often than
every 30 days. The amount shown on such invoices shall be estimated on the basis of contract prices and the quantity of work completed and
accepted by the . Such invoices will be checked by the and payment made in an amount not to exceed 90 percent
of such amount thereof as has been found by the to reasonably represent the value of partially completed work, less any
amounts previously paid on account. Payment of the 10 percent withheld during progress of the work shall be made upon final approval of
the work by the .
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Appendix B-2

DETAILED SPECIFICATIONS FOR ONE INCH EQUALS 200 FEET SCALE TRADITIONAL CADASTRAL MAPPING

GENERAL

These specifications set forth the requirements of for cadastral mapping services. The Consultant shall furnish all labor, materials,
and equipment necessary to properly complete the work specified herein.

CADASTRAL MAPS
A. General
The shall furnish to the Consultant ____ predrafted base map sheets in the form of reproducible copies having a matte

finish on both sides prepared on dimensionally stable polyester base material having a minimum thickness of 0.007 inch. Each sheet shall
measure 36 inches by 36 inches overall and shall cover one U. S. Public Land Survey section at a scale of one inch equals two hundred feet
(1" = 200").

Predrafted Data
The following data shall be shown on the predrafted base map sheets by the prior to delivery to the Consultant:

1. All section and quarter-section lines and corners together with their grid and ground level lengths and grid bearings, all in their correct
position and orientation. The section and quarter-section lines and the type of monument marking the section and quarter-section
corners shall be indicated by appropriate symbols and a legend.

2. A north point based upon grid north shall be shown on its correct orientation on each base map sheet.

3. A combination scale and sea level reduction factor shall be given on each sheet for the reduction of measured ground lengths to
corresponding grid lengths on the Wisconsin State Plane Coordinate System. The factor shall represent the value for the area covered
by the SEWRPC-prepared six-section control survey summary diagram within which the map sheet is located.

4. A basic map projection, consisting of the intersections of grid lines on the Wisconsin State Plane Coordinate System. The grid line
intersection tick marks shall be shown on the base map sheets at five (5)-inch intervals conforming to the even 1,000-foot interval
coordinate values east and north of the grid origins. The corresponding State Plane Coordinate values shall be shown only along the
margins of the map sheets.

5. Map borders and trim lines, and a title block, with the latter containing a graphic scale, together with associated text, and the following
information: type of map; location by U. S. Public Land Survey township, range, section and quarter section, county, and state; the name
of the Engineer preparing the map; date of mapping; appropriate sheet numbers; and the name and seal of . An explanatory
legend shall be provided depicting symbols used on the map, together with associated text.

6.  Selected topographic features useful to the plotting or construction of real property boundary lines from legal descriptions, such as the
threads of major streams and watercourses, lake shore lines, railways, and principal buildings.

Precision and Accuracy Standards—Predrafted Data .
The base map sheets as provided to the Consultant by the shall meet the following standards of precision and accuracy:

1.  Each grid tick shall be plotted within 1/100 of an inch of the true state plane coordinate values.

2. Each U. S. Public Land Survey section and quarter section corner shall be plotted within 1/100 of an inch of the true position as
expressed by the state plane coordinate values for the corner.

3. Ninety percent of all well-defined topographic features, such as the threads of major streams and watercourses, lake shore lines,
railways, and principal buildings, existing prior to the date of the aerial photography used in preparing the topographic
maps, shall generally be plotted to within 1/30 of an inch of their true positions, and no such point shall be more than 1/20 of an inch
from its true position.

Additional Data to be Furnished by
The shall furnish to the Consultant, at no cost to the Consultant, the following additional data for use in preparation of the
preliminary cadastral maps from the predrafted base map sheets:

1. Copies of all recorded subdivision plats and certified survey maps showing real property boundaries within the area for which cadastral
maps are to be prepared.

2. Copies of plats of surveys showing all principal buildings constructed since the date of the aerial photography used in preparing the
topographic maps.

3. Copies of legal descriptions and, where available, plats of all public utility easements contained in the official records of the

4. Copies of legal descriptions and, where available, plats of all street right-of-way openings, reservations, or dedications contained in the
official records of the

Construction of Cadastral Maps
General: Upon delivery of the predrafted base map sheets from the , the Consultant shall prepare preliminary cadastral maps
for delivery to the - The preparation of these preliminary cadastral maps shall include the following work:

1. The Consultant shall plot in pencil on the predrafted base map sheets all of the following real property boundary lines and related
information, all in their correct position and orientation, utilizing differentiating line symbols approved by the for the area
to be mapped:



a. . All public street, road, and pedestrian right-of-way boundary lines, alley lines, and right-of-way centerlines, all in their correct
position and orientation, together with associated text consisting of street and road names and right-of-way widths or half-widths;
all existing and abandoned railway right-of-way boundary lines and centerlines, together with associated text consisting of railway
names and right-of-way widths or half-widths; and all cul-de-sac radii, together with associated text consisting of radius values
in feet.

b.  All real property boundary lines in their correct position and orientation, consisting of: platted land subdivision lot boundary lines,
certified survey map parcel boundary lines, and unplatted land division boundary lines; original or historical property boundary
lines; property division lines showing splits and recombinations of splits of lots, parcels, or vacated streets and alleys; property
lines extending into rights-of-way; property division or “tie” lines extending into rights-of-way; property lines imposed by the
division of parcels by section lines of the U. S. Public Land Survey System; meander or survey reference lines; together with
associated text comprised of all real property boundary line dimensions and annotations.

c. All real property parcel identification numbers, or unique tax key numbers, obtained from the County parcel
numbering system; as well as all notes and annotations indicating gaps and overlaps in legal descriptions.

d.  All platted land boundary lines, consisting of: land subdivision boundary lines; certified survey map boundary lines; condominium
boundary lines; together with associated text comprised of land subdivision names, lot and block numbers, certified survey map
numbers and parcel letters or numbers, and condominium names and other associated dimensions and text.

e.  All major cross-country public and private utility easement boundary lines, together with associated text of name or purpose of
the easement, dimensions, and annotations.

f. All civil division boundary lines, consisting of divisions between village, city, and town municipalities, together with associated
text containing the names of these entities.

All vinculum marks or “tie” marks (hooks) indicating common ownership of adjacent or connected properties.

h.  All text-related or miscellaneous lines necessary to support text placement, consisting of the following: tick marks or points of
tangency to delimit real property parcel dimensions along parcel lines; arrows or pointers to assist placement of real property
parcel dimensions; arrows or pointers to assist placement of names and parcel identification numbers; and arrows or pointers to
assist placement of notes and annotations.

It is recognized that the recorded dimensions and orientation of real property boundaries to be plotted on the base map sheets may not

always agree with the horizontal control survey data shown on those sheets, since most property descriptions were written using field

survey data obtained prior to the relocation of section and one-quarter-section corners and completion of the horizontal survey control
network tied to the Wisconsin State Plane Coordinate System. Further, the required survey accuracy for property boundary descriptions
for land subdivisions as defined in Chapter 236 of the Wisconsin Statutes and generally adhered to in other property boundary surveys

is 1 part in 3,000 as compared to the third-order, class [ survey accuracy of 1 part in 10,000 for the horizontal control surveys. As a

result, overlapping or separated property boundary descriptions may be expected to exist. The property boundary line maps are to record

all dimensions as contained in the official records of the county Register of Deeds, and wherever an overlap or gap of 2.5 feet or more
exists, such overlaps or gaps shall be shown as mapped lines. Overlaps or gaps of less than 2.5 feet will be evident only from an
examination of the recorded property line dimensions.

2.  After the lines and features plotted in pencil as specified in Section E above have been checked by the , the Consultant
shall ink all of those lines and features and shall correctly letter in India ink on the sheets the following information in a neat and
orderly manner:

a.  For all recorded subdivision plats and certified survey maps:

1) Subdivision name or certified survey map number.

2) Block and lot numbers.

(3) Street names.

(4) Street, alley, and other public way right-of-way widths to the highest degree of accuracy permitted by the data source.
(5) Recorded lot dimensions to the highest degree of accuracy permitted by the data source.

(6) Easement right-of-way widths to the highest degree of accuracy permitted by the data source together with the purpose of
the easement.

(7D Tax Assessment key numbers.
b.  For all properties other than those contained in a recorded subdivision plat or certified survey map:
1) Street names.
2) Street, alley, and other public way right-of-way widths to the highest degree of accuracy permitted by the data source.
3) Recorded property dimensions to the highest degree of accuracy permitted by the data source.

4) Easement right-of-way widths to the highest degree of accuracy permitted by the data source together with the purpose of
the easement.

(5) Tax Assessment key numbers.
F.  Precision and Accuracy Standards for the Preliminary Cadastral Map
1.  Each real property boundary line shall be graphically constructed in its correct location and orientation on the predrafted map sheets

in a manner which parallels the location of these lines on the surface of the earth following land surveying practice in the State of
Wisconsin, and all real property boundary lines shall be plotted within 1/40 of an inch of their true position. The construction and
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plotting of the real property boundary lines shall be based upon and include the assembly of all authoritative information such as title

* documents, subdivision plats, certified survey maps, and private and public survey records that may be useful in determining the actual
location of the real property boundaries, as well as proper analysis of this information to arrive at the best location of the property
boundary lines. Proper performance in this respect depends largely upon a thorough knowledge of local survey customs, conditions, and
laws of boundaries and titles, and for this reason must be accomplished under the direction of a registered land surveyor.

Where recorded subdivision plats, certified survey maps, and plats of survey properly tied to the Wisconsin State Plane Coordinate
System as that system has been made available for use in land surveys through the control survey network established within
Southeastern Wisconsin by the Southeastern Wisconsin Regional Planning Commission; where the bearings shown on the plats and maps
are properly referenced to grid north of the State Plane Coordinate System; and where the boundaries of the public rights-of-way and
parcels shown on the plats and maps form closed geometric figures, the real property lines may be constructed through the computation
and platting of coordinate positions for the ends of the property lines concerned, using the bearings and distances shown on the plats
and maps. :

2. Any overlap or gaps between adjoining property boundary lines as indicated by the construction and plotting of the real property
boundary lines in accordance with Section F 1 above shall be noted by the Consultant on the preliminary cadastral maps.

FINAL CADASTRAL MAP DELIVERY )

A.  The Consultant shall deliver the completed preliminary cadastral maps to the together with the data used in the map
compilation. Real property boundary line and related information data shall be current to the date of delivery of the completed preliminary
cadastral maps.

B. The shall then examine and check the completed cadastral maps for conformance with the provisions of these specifications.

C. The Consultant shall then perform such additional corrective work as may be required to secure complete and accurate finished cadas-
tral maps.

DELIVERY DATES

A. Predrafted Base Map Sheets )

The shall deliver the predrafted base map sheets as specified in Section II B herein, together with all information specified
in Section II D herein, to the Consultant within ___ days of the execution date of the contract.

B. Finished Cadastral Maps

The Consultant shall deliver the finished cadastral maps as specified in Section II F herein, together with all related documents, to the __
, ___days after the delivers all predrafted base map sheets to the Consultant.

BASIS OF PAYMENT

A

The Contract price of the work, the lump sum of % shall include all the labor, materials, and
equipment necessary to properly complete the preliminary cadastral maps and related services for the U. S. Public Land Survey quarter
sections as specified herein.

It is expressly understood and agreed that in no event will the total compensation and reimbursement to be paid exceed the amounts
stipulated above for all the service required as specified herein. The Consultant may submit invoices to the during the progress
of the work for partial payment on account for work completed and accepted to date. Such invoices shall not be submitted more often than
every 30 days. The amount shown on such invoices shall be estimated on the basis of contract prices and the quantity of work completed and
accepted by the . Such invoices will be checked by the and payment made in an amount not to exceed 90 percent
of such amount thereof as has been found by the to reasonably represent the value of partially completed work, less any
amounts previously paid on account. Payment of the 10 percent withheld during progress of the work shall be made upon final approval of
the work by the
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Appendix B-3

DETAILED SPECIFICATIONS FOR ONE INCH EQUALS 100 FEET SCALE DIGITAL CADASTRAL MAPPING

GENERAL

These specifications set forth the requirements of the for digital and hardcopy cadastral map preparation. The Consultant shall
furnish all labor, materials, and equipment necessary to complete properly the work specified herein.

CADASTRAL MAPS

A.

General

The Consultant shall prepare cadastral maps in the form of digital cadastral map files and finished cadastral maps in hardcopy form. For
the purpose of interpreting these standards within the context of the digital cadastral map files, the “publication scale” of these digital maps
shall be one inch equals one hundred feet (1" = 100'). The Consultant shall also provide finished cadastral maps plotted to a scale of one inch
equals one hundred feet (1" = 100"). These finished cadastral maps shall be prepared in the form of ink tracings, electrostatic images, or ink-
jet printed images of the digital cadastral map files on dimensionally stable and reproducible polyester base material. The project area to be
mapped consists of ____ U. S. Public Land Survey System quarter sections in Township __North, Range __ East, in County,
totaling approximately square miles. The project area contains approximately cadastral parcels.

Material to be Furnished by the

The shall furnish to the Consultant, at no cost to the Consultant, the following material for use in preparation of the digital
cadastral map files and finished cadastral maps:

1. Copies of the most recent Control Survey Summary Diagrams detailing the system of horizontal survey control for the project area. This
material will be used to establish correct U. S. Public Land Survey System monument and corner locations and Wisconsin State Plane
Coordinate System northing and easting values, and also to establish correct grid and ground distances and bearings along section and
quarter-section lines within the digital cadastral map files for the project area.

2. Copies of all recorded subdivision plats, certified survey maps, plats of survey, and, where available, private and public survey records
that may be useful in determining the actual location of the real property boundaries within the project area.

3. Copies of legal descriptions, and, where available, plats of all major cross-country public utility easements contained in the official
records of County within the project area.

4.  Copies of legal descriptions and, where available, plats of all street right-of-way openings, reservations, or dedications contained in the
official records of County within the project area.

5. One copy of the current Assessment Roll for each civil division within the project area.

6. Photostatic reproductions of the legal descriptions contained in the most recently recorded deed transactions for all real property
boundaries in the project area not included within recorded subdivision plats or certified survey maps within the project area for those
real property descriptions where the abbreviated legal description contained in the current Assessment Roll is judged to be incomplete
or in some other way deficient.

7.  Copies of current legal descriptions of the boundaries of incorporated civil divisions within the project area.

In the event that certain materials are deficient, or in the event that additional legal descriptions contained in recorded deed transactions
are needed, the Consultant shall notify the , and the shall furnish the additional materials to the Consultant, at no
cost to the Consultant.

Data to be Shown on the Cadastral Maps
Both the digital cadastral map files and the finished cadastral maps to be prepared by the Consultant shall show correctly on each map face
the following information:

1. ' All map sheet elements. If requested, the shall provide to the Consultant a digital map file in GenaMap binary format
containing the map sheet elements to be used as a template for creation of the digital cadastral map files. The shall
also provide to the Consultant, if necessary, a plotted hardeopy version of this digital map file. The map sheet elements to be shown
consist of the following:

a. A map border and map trim lines.

b.  Atitle block containing a graphic scale, together with associated text, and the following information: type of map; location by U.
S. Public Land Survey township, range, sectioni and quarter section, county, and state; the name of the Engineer preparing the
map; date of mapping; appropriate sheet numbers; and the name and seal of

c.  An explanatory legend, depicting symbols used on the map, together with associated text.

d. A north point or arrow based upon grid north.

e. A combination scale and sea level reduction factor for the reduction of measured ground lengths to corresponding grid lengths on
the Wisconsin State Plane Coordinate System. The combination scale and sea level reduction factor shall represent the value for
the area covered by the SEWRPC-prepared six-section control survey summary diagram within which the map sheet is located.

f. A basic map projection, consisting of the intersections of grid lines on the Wisconsin State Plane Coordinate System. The grid line
intersection tick marks shall be shown on the base map sheets at five (5)-inch intervals conforming to the even 500-foot interval

coordinate values east and north of the grid origins. The corresponding State Plane Coordinate values shall be shown only along
the margins of the map sheets.
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2. ANl U. 8. Public Land Survey System section and quarter-section lines, together with their grid and ground level lengths and grid
bearings, all in their correct position and orientation; all U. S. Public Land Survey System monumented and unmonumented section
and quarter-section corners, together with their Wisconsin State Plane Coordinate System northing and easting values; and related text
consisting of adjoining quarter-section numbers.

3. All public street, road, and pedestrian right-of-way boundary lines, alley lines, and right-of-way centerlines, all in their correct position
and orientation, together with associated text consisting of street and road names and right-of-way widths or half-widths; all existing
and abandoned railway right-of-way boundary lines and centerlines, together with associated text consisting of railway names and right-
of-way widths or half-widths; and all cul-de-sac radii, together with associated text consisting of radius values in feet.

4. All real property boundary lines in their correct position and orientation, consisting of: platted land subdivision lot boundary lines,
certified survey map parcel boundary lines, and unplatted land division boundary lines; original or historical property boundary lines;
property division lines showing splits and recombinations of splits of lots, parcels, or vacated streets and alleys; property lines extending
into rights-of-way; property division or “tie” lines extending into rights-of-way; property lines imposed by the division of parcels by
section lines of the U. 8. Public Land Survey System; meander or survey reference lines; together with associated text comprised of all
real property boundary line dimensions and annotations.

5. All real property parcel identification numbers, or unique tax key numbers, obtained from the County pércel numbering
system; as well as all notes and annotations indicating gaps and overlaps in legal descriptions.

6.  All platted land boundary lines, consisting of: land subdivision boundary lines; certified survey map boundary lines; condominium
boundary lines; together with associated text comprised of land subdivision names, lot and block numbers, certified survey map numbers
and parcel letters or numbers, and condominium names and other associated dimensions and text.

7. Al major‘cross-country public and private utility easement boundary lines, together with associated text of name or purpose of the
easement, dimensions, and annotations. :

8. All civil division boundary lines, consisting of divisions between village, city, and town municipalities, together with associated text
containing the names of these entities.

9. Allvinculum marks or “tie” marks (hooks) indicating common ownership of adjacent or connected properties.

10.  All text-related or miscellaneous lines necessary to support text placement, consisting of the following: tick marks or points of tangency
to delimit real property parcel dimensions along parcel lines; arrows or pointers to assist placement of real property parcel dimensions;
arrows or pointers to assist placement of names and parcel identification numbers; and arrows or pointers to assist placement of notes
and annotations. .

It is recognized that the recorded dimensions and orientation of real property boundaries to be shown in the digital cadastral map files and
finished cadastral maps may not always agree with the horizontal control survey data shown on those sheets, since most property descriptions
were written using field survey data obtained prior to the relocation of section and one-quarter-section corners and completion of the
horizontal survey control network tied to the Wisconsin State Plane Coordinate System. Further, the required survey accuracy for property
boundary descriptions for land subdivisions as defined in Chapter 236 of the Wisconsin Statutes and generally adhered to in other property
boundary surveys is 1 part in 3,000 as compared to the third order, class I survey accuracy of 1 part in 10,000 for the horizontal control
surveys. As a result, overlapping or separated property boundary descriptions may be expected to exist. The digital cadastral map files and
finished cadastral maps are to record all dimensions as contained in the official records of the county Register of Deeds, and wherever an
overlap or gap of 2.5 feet or more exists, such overlaps or gaps shall be shown as mapped lines. Overlaps or gaps of less than 2.5 feet will be
evident only from an examination of the recorded property line dimensions.

Digital Map File Organization and Specifications

The Consultant shall organize the digital cadastral map files in such a manner as to provide plotted cadastral maps similar in appearance
to cadastral maps prepared by the - Among other things, this will require the preparation in digital form of a standard “map
sheet” format, including appropriate title and legend information. If requested, the shall furnish to the Consultant sample digital
cadastral map files and a sample finished cadastral map as examples of the types of products that are to be prepared. These samples will also
help to illustrate the feature content, text size and placement, and the digital map file organization required for the delivered products.

1. The digital map sheets shall be 36 inches by 36 inches in size when plotted at a scale of one inch equals one hundred feet (1" = 100", and
each sheet shall cover an entire U. S. Public Land Survey System quarter section. The title block shall contain the following information:
graphic scale and text, date, type of map, location by county and state, name of the , name of the Consultant, and appropriate
project and sheet numbers, if applicable. A north point based upon grid north shall be shown. A combination seale and sea level reduction
factor shall be given on each sheet for the reduction of measured ground lengths to corresponding grid lengths on the Wisconsin State
Plane Coordinate System. The factor shall represent the value for the area covered by the SEWRPC-prepared six-section control survey
summary diagram within which the map sheet is located.

2. The Consultant shall deliver the digital cadastral map files in GenaMap proprietary mapping software format, version 6.1 or later. All
digital arc/node and text files shall be delivered in binary form and shall conform to the GenaMap file structure. This requires that all
arc/node or vector maps exist in a “ZF04” directory structure, and that all text maps exist in a “ZF10” directory structure. All other

GenaMap compatible digital files prepared by the Consultant for map creation or display shall exist in suitable directories within the
GenaMap directory structure.

3. The Consultant shall deliver the digital cadastral map files on one of the following three types of media: 1) 4-millimeter Digital Data
Storage (DDS) magnetic tape, either 60 or 90 meters in length, and compatible with the computer system; 2) 8-millimeter
Data Cartridge magnetic tape, 112 meters in length, and compatible with the computer system; or 3) CD-ROM disk, written
to ISO 9660 Level II specifications. The digital cadastral map files shall be placed on the media in a sequential file format, using common
UNIX computer operating system commands. The Consultant shall establish the correct format and procedures for the transfer and
delivery of the digital information on magnetic tape or CD-ROM disk in consultation with the

4. The digital cadastral map files shall be organized and conform to the following standards for GenaMap arc/node and text maps;

a.  Arc/node, or vector, map files shall consist of twelve (12) separate map files as identified in Table 1, attached hereto. The separate
arc/node map files provide a systematic and logical organization of map features, and insure that data elements can be selectively

retrieved, manipulated, and displayed, either singly or in combination with other data elements. The five columns in the table are
described as follows:



10.

The first column in Table 1, “Map Prefix,” identifies a two-letter mnemonic that describes each of the twelve arc/node maps. The
file naming convention to be followed for arc/node maps is of the form “PPttrrssq,” where “PP” is the two-letter, upper-case map
prefix, and “ttrrssq” are character designations for U. S. Public Land Survey System township (“tt”), range (“rr”), section (“ss”),
and one-quarter section (“q”, numbered counter-clockwise beginning with the number 1 [one] in the northeast quarter). For
example, an arc/node map with the name “PL.0122331” indicates a Parcel Line map for Township 1 North, Range 22 East, Section
33, Northeast quarter.

The second column, “Layer Name,” identifies the full name associated with the two-character map prefix. It is intended to describe
the general group of features included in each of the twelve arc/node maps.

The third column, “Feature Type,” indicates the type of graphic primitive to be digitally encoded for each of the enumerated
features. All features in the digital files will be explicitly defined as either points, lines, or areas.

The fourth column, “Feature Tag,” indicates the GenaMap tag to be assigned to the enumerated features. All features will be
labelled with the appropriate tag specified in this column. The one exception to this requirement is the tag for real property area
features in the Parcel Area map. These features will be tagged with the unique County tax key identification
number assigned to each property.

The fifth column, “Description,” further identifies the individual features that are to be tagged and included in each arc/node map.

The Consultant may, in consultation with the , suggest changes or modifications to any element of these specifications
for are/node maps. If such modifications are approved by the , a new table and set of specifications will be issued to
describe the revised standards for arc/node map files.

b.  Text map files shall consist of twelve (12) separate map files as identified in Table 2, attached hereto. This table describes the items
to be included in each text map and specifies the font attributes for GenaMap font number 12 which is to be used exclusively in
all text maps. The six columns in the table are described as follows:

The first column in Table 2, “Map Prefix,” identifies a two-letter mnemonic that describes each of the twelve text maps. The file
naming convention to be followed for text maps is similar to that for arc/node maps, and is of the form “PPttrrssqT,” where “PP”
is the two-letter, upper-case map prefix, “ttrrssq” are character designations for U. S. Public Land Survey System township (“tt”),
range (“rr”), section (“ss”), and one-quarter section (“q”, numbered counter-clockwise beginning with the number 1 [one] in the
northeast quarter), and “T” is simply upper-case letter T to indicate that the digital map file is a text map. For example, a text
map with the name “PD0122331T” indicates a Parcel Dimension text map for Township 1 North, Range 22 East, Section 33,
Northeast quarter.

The second column, “Text Layer Name,” identifies the full name associated with the two-character map prefix. It is intended to
describe the general group of text features included in each of the twelve text maps.

The third column, “Text Description,” indicates the text items that are to be included in each text map.

The fourth column, “Text Tag,” indicates the GenaMap tag to be assigned to the text features. All text will be labelled with the
appropriate tag specified in this column.

The fifth column, “Width & Height,” indicates the font width and height, in centimeters, for the feature text.
The sixth column, “Slant,” identifies the text slant, in degrees, for the feature text.

The Consultant may, in consultation with the , suggest changes or modifications to any element of these specifications
for text maps. If such modifications are approved by the , a new table and set of specifications will be issued to describe
the revised standards for text map files.

The digital cadastral map files are to be encoded as simple unsymbolized point, line, and area graphic primitives. Feature symbology,
such as colors, line weights, and line patterns, shall not be assigned or encoded into features in the digital files. Any symbology that may
be required for such activities as quality control and creation of check plots will be accomplished by use of a'standard GenaMap “Bundle
Table” symbology database. The shall furnish a digital file of this symbology database to the Consultant if requested.

The Consultant shall use proper methods and procedures to digitally encode the vector data such that the data will create topologically
correct vector map files. Among other things, this will require that the Consultant use procedures to “snap” line segments together to
ensure that the vector map files do not contain gaps or overshoots between line segments, and that all line segments are properly
connected and continuous where applicable. Procedures should also be used to ensure that there are no duplicate, coincident, or
overlapping line segments in any vector map files.

The extent of the area to be mapped for each file shall be the section and quarter-section lines that form the boundary of each U. S.
Public Land Survey System quarter section within the project area. This requires that all right-of-way lines, real property boundary
lines, and other cadastral lines that ordinarily cross section boundary lines be terminated at these boundary lines. For the purposes of
“edge matching” such cadastral lines, all continuous lines crossing map file boundaries shall have connectable points on the appropriate
U. S. Public Land Survey section and quarter-section lines in the adjoining files. These points shall have identical x and y values.

If applicable, the shall provide copies to the Consultant of previously prepared digital cadastral map files, in GenaMap
format, for U. S. Public Land Survey quarter sections that are immediately adjacent to the exterior of the project area to be
mapped. The Consultant shall utilize these digital cadastral map files for the purpose of “edge matching” such features as right-of-way
boundary lines, real property boundary lines, land subdivision and certified survey map boundary lines, and other cadastral lines as
necessary to insure proper alignment of boundary lines across section and quarter-section lines in adjacent maps.

All computer software used by the Consultant in the preparation and transfer of the digital cadastral map files shall be capable of
maintaining the full mathematical precision of the horizontal control survey information required for this contract. This may require
the use of computer software written in double precision.

The Wisconsin State Plane Coordinate System, South Zone, North American Datum of 1927, shall be utilized as the coordinate system
for the encoding of all digital map data elements.
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Preparation of Finished Cadastral Maps

The Consultant shall utilize digital plotting equipment having a minimum resolution of 400 DPI and capable of preparing check plots and
finished maps that approach in their overall appearance finished cadastral maps prepared by the . All plotting of the check plots
and finished maps shall be to a high standard of workmanship.

All check plots submitted for edit purposes and all finished cadastral maps shall be plotted directly from the digital cadastral map files in
GenaMap format. The check plots and finished maps shall display all text features in the correct font and size according to the specifications
given in Table 2 attached hereto. Text features in the digital cadastral map files shall be properly placed in relationship to adjacent vector

and text features, such that text will not overstrike or overplot adjacent vector and text features on the hardcopy check plots and finished
cadastral maps.

The plotted map sheets shall be 36 inches by 36 inches in size, and each sheet shall cover an entire U. S. Public Land Survey System quarter
section. The map title shall contain a graphic scale and the following information: scale, date of mapping, type of map, location by county and
state, name of the , name of the Consultant, and appropriate project and sheet numbers, if applicable.

The following procedures shall be employed in the development of the finished digital cadastral map files and finished cadastral maps:

1. The Consultant shall provide vellum or paper check plots of the digital cadastral map files for each U. S. Public Land Survey Section
to the . The check plots to be provided consist of a series of six individual plots as described in Table 3, attached hereto.
The four columns in the table are described as follows:

The first column in Table 3, “Plot,” identifies the number or name of the check plot in the series of six check plots that are to be produced
for each U. 8. Public Land Survey quarter section.

The second column, “Maps,” indicates the digital cadastral map files that are to be plotted, either wholly or in part, for each check plot.

The third column, “Features to Plot,” identifies the arc/node features and text to be displayed on each check plot. The exception to this
is “Checkplot 3,” where real property parcels and other area features are to be labelled as well as plotted in order to verify the integrity
and accuracy of the polygons in the “PA” digital cadastral map file.

The fourth column, “Symbology,” is intended as a guide to the display of information on each check plot. Each check plot is intended to
allow inspection of related sets of vector and text maps by means of differentiating symbology, with most check plots also displaying
ancillary vector and text maps in background symbology. Symbolization of features and text shall be achieved through the use of color,
line style, line pattern, or any other type of representation agreed upon by the Consultant and the

The series of six checkplots is intended to furnish a systematic, graphic, analog representation of the digital cadastral map files, and
as such shall provide a means to verify the completeness, accuracy, and integrity of the digitally encoded cadastral data. The Consultant
and the shall collaborate on the content and the symbology of the six cadastral map check plots in order to facilitate
the editing and review of the plots and the digital cadastral map files.

In addition to the six check plots, the Consultant shall also provide to the all land records and other materials used by the
Consultant in the preparation of the digital cadastral map files for each U. S. Public Land Survey quarter-section.

2. The shall conduct office editing and review of the cadastral map check plots utilizing the land records provided by
the Consultant. :

3. The shall annotate the cadastral map check plots, if necessary, to indicate corrections or additions to be made to the
digital cadastral map files, and return the annotated check plots and, if necessary, the attendant land records, to the Consultant.

4. The Consultant shall revise the digital cadastral map files to reflect the annotations and corrections shown on the cadastral map
check plots.

5. Magnetic tapes of the corrected digital eadastral map files, in the GenaMap digital format as specified in Section I1.D.2 above and the
media format as specified in Section I1.D.3 above, together with the original set of six annotated cadastral map check plots and one copy
of the finished cadastral map plot on high-quality paper media, shall be provided by the Consultant to the .

6. The shall inspect the digital cadastral map files, annotated cadastral map check plots, and finished cadastral map plot
to determine compliance with the specifications.

7.  Should the digital cadastral map files and finished cadastral map plot be found by the to meet the specifications,
the shall notify the Consultant that said materials are accepted in full by the - The Consultant shall then produce
and deliver to the the finished cadastral map plot on dimensionally stable and repreducible polyester base material for
the accepted quarter-sections. The Consultant shall also return all attendant land records utilized in the preparation of the digital
cadastral map files and finished hardcopy maps to the

8. Should the digital cadastral map files and finished cadastral map plot be found by the to require further revisions to
comply with the specifications, the shall so notify the Consultant, and the shall return any digital
cadastral map files or plots to the Consultant for correction as may be necessary.

9. The Consultant shall then follow the procedures noted in Section II.E.4 and subsequent paragraphs to produce and deliver to the
the finished digital cadastral map files and the finished cadastral map plot on high-quality paper media.

Precision and Accuracy Standards

1. The map projection grid for the digital cadastral map files shall be constructed inside the computer memory through key entry
procedures. Digital plotting equipment utilized by the Consultant shall be capable of plotting each grid line or tick on the finished map
sheets within 1/100 of an inch of the true grid values.
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2. Each section corner and quarter-section corner contained in the digital map files shall be plotted on the map projection grid through
key entry of the adjusted coordinates computed for the point. Digital plotting equipment utilized by the Consultant shall be capable of
plotting each section corner and quarter-section corner on the finished map sheets within 1/100 of an inch of the true position as
expressed by the adjusted coordinates computed for the point.

3. Each real property boundary line shall be graphically constructed in its correct location and orientation on the predrafted map sheets
in a manner which parallels the location of these lines on the surface of the earth following land surveying practice in the State of
Wisconsin, and all real property boundary lines shall be plotted within 1/40 of an inch of their true position. Except as provided below,
the property boundary lines will be constructed on hard copy work sheets and then board digitized. The construction and plotting of the
real property boundary lines shall be based upon and include the assembly of all authoritative information such as title documents,
subdivision plats, certified survey maps, and private and public survey records that may be useful in determining the actual location
of the real property boundaries, as well as proper analysis of this information to arrive at the best location of the property boundary
lines. Proper performance in this respect depends largely upon a thorough knowledge of local survey customs, conditions, and laws of
boundaries and titles, and for this reason must be accomplished under the direction of a registered land surveyor.

4.  Any overlaps or gaps between adjoining property boundary lines as indicated by the construction and plotting of the real property
boundary lines in accordance with Section ILF.3 above shall be noted by the Consultant on the digital cadastral map files and finished
cadastral maps.

5.  Ninety percent of all well-defined planimetric features shall be plotted so that their position in the digital cadastral map files and on
the finished cadastral maps shall be accurate to within 1/30 of an inch of their true coordinate position, and no point shall be more than
1/20 of an inch from its true position.

6.  The completed finished cadastral maps shall be office checked by the . Recorded real property parcel dimensions and right-
of-way dimensions shall be compared against the map data, and any finished cadastral maps and digital cadastral map files that do not
conform to the requirements of these specifications shall be corrected by the Consultant to fully meet the specified accuracy.

ITEMS TO BE DELIVERED
Upon completion the Consultant shall deliver to the the following items:

A.  One set of digital cadastral map files, in the GenaMap format and media format as specified under Section I11.D.2 and Section I1.D.3 above,
containing cadastral maps of the project area as designated herein.

B.  One set of original plots on dimensionally stable and reproducible polyester base material of the finished cadastral maps of the project area
as designated herein.

DELIVERY DATE

All digital cadastral map files and finished cadastral maps shall be delivered to the on or before

BASIS OF PAYMENT

The contract price of the work, the lump sum of § , shall include all computer programming and computer operation services necessary
for the delivery of the completed digital cadastral map files and finished cadastral maps specified herein.

1t is expressly understood and agreed that in no event will the total compensation and reimbursement to be paid exceed the amount stipulated above
for all the service required as specified herein. The Consultant shall submit invoices to the during the progress of the work for partial
payment on account for work completed and accepted to date. Such invoices shall not be submitted more often than every 30 days. The amount
shown on such invoices shall be estimated on the basis of contract prices and the quantity of work completed and accepted by the

. Such invoices will be checked by the and payment made in an amount not to exceed 90 percent of such amount thereof as has been
found by the to reasonably represent the value of partially completed work, less any amounts previously paid on account. Payment
of the 10 percent withheld during progress of the work shall be made upon final approval of the work by the
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Table 1

SPECIFICATIONS FOR GENAMAP CADASTRAL ARC/NODE MAPS

1" = 100' SCALE

Map Feature
Prefix Layer Name Type Feature Tag Description
CG Cadastral Geometry Point MONUMENT.PT USPLSS monument location
Point OTHER.PT Other point location
Line SEC.LINE USPLSS section line
Line QSEC.LINE USPLSS quarter-section line
RW Right of Way Line ROW Street and road right-of-way line
Line RR.ROW Railroad right-of-way line
Line ROW/RR.ROW Common street and road and railroad right-of-way line
Line ROW.CENTER.LINE Right-of-way centerline
Line RR.CENTER.LINE Railroad centerline
Line RADIUS Cul-de-sac radius
PL Parcel Line Line PARCEL.LINE Property boundary line
Line ORIGINAL.PARCEL.LINE Historical property boundary line
tine EXTENDED.PARCEL.LINE Property boundary line extending into right-of-way
Line PLSS.LINE Public Land Survey System line
Line TIE.LINE Property division line
Line EXTENDED.TIE.LINE Property division line extending into right-of-way
Line MEANDER.LINE Survey reference line
PA Parcel Area Line PROPERTY.LINE All edges
Area (parcel ID number) Unique tax key ID number
Area GAP Small gap between properties
Area OVERLAP Overlapping property area
Area ROAD.RESERVATION Undedicated right-of-way area of CSM
EA Easement Line EASEMENT.LINE Easement boundary line
SD Subdivision Line SD.LINE Subdivision boundary line
Ccs Certified Survey Map Line CSM.LINE Certified survey map boundary line
co Condominium Line CO.LINE Condominium boundary line
CD Civil Division Line CD.LINE Civil division boundary line
™ Tie Mark Line TIE “Hook" connecting properties
TR Text Related Line DA Dimension arrow
Line 1A Identification arrow
Line PT Point of tangency tic mark
Line NOTE Note or annotation arrow
MS Map Sheet Line MAP.BORDER Map border line
Line TRIM.LINE Map trim line
Line BAR.SCALE Map bar scale
Line NORTH.ARROW Map north arrow
Line NORTH.ARROW.CURVE Arc along north arrow
Line MAP.LEGEND.SYMBOL Map legend symbol
Line MAP.LEGEND.SEC.LINE Map legend symbolized line
Line MAP.LEGEND.QSEC.LINE Map legend symbolized line
Line MAP.LEGEND.CD.LINE Map legend symbolized line
Line MAP.LEGEND.SD.LINE Map legend symbolized line
Line LOGO Map logo or seal
Line INDEX.LOCATION.BOX Map index locator
| Line | INDEX.SECTION.LINE Map index section line
Line INDEX.COUNTY.TOWNSHIP.LINE Map index county and township boundary line
Line INDEX.CITY.BOUNDARY.LINE Map index civil division boundary line
Line GRID.TIC.IN Interior SPCS grid tic
Line GRID.TIC.OUT Exterior SPCS grid interval
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Table 2

1" = 100 SCALE

SPECIFICATIONS FOR GENAMAP CADASTRAL TEXT MAPS

Map Width &
Prefix Text Layer Name Text Description Text Tag Height Slant
CG_T Cadastral Geometry SPCS Northings and Eastings COORDS .18 0
Section and quarter-section line bearings BEARNG 18 0
Section and quarter-section line grid distances GRDIST .18 0
Section and quarter-section line ground GRDIST .18 -20
distances
Adjoining quarter-section numbers QTRNUM .35 0
RW_T Right of Way Street and road names STRNAM 22 0
Railway names RWYNAM .22 0
Right-of-way widths ROWDIM .18 0
Cul-de-sac radius values CDSRAD .18 0
PD_T Parcel Dimension Property dimensions PRPDIM .16, .14 or .12 0
PILT Parcel ID Number Parcel tax key numbers TAXPIN 24 0
SD_T Subdivision Subdivision names SUBNAM .35 0
Block numbers BLKNUM .30 or .28 0
Lot numbers & outlot names LOTNUM .25 0
Block number circle {(upper-case letter "0") BLKCIR .75W x .55H 0
CS.T Certified Survey CSM names or numbers CSMNAM .20 0
Map cSM parcei letters or numbers CSMLOT .20 0
Road reservation dimensions RESDIM .18 0
Co_T Condominium Condominium names CONNAM .35 0
Phase or stage numbers PHANUM .30 0
CD_T Civil Division Civil division names CIVNAM -.18 0
Adjoining county names ADJNAM .22 0
TM_T Tie Mark Tie mark text "Z" hooks .20 0
EA_T Easement Easement names and dimensions .16 0
NO_T Note Notes and annotations .16 0

MS_T Map Sheet

Map titie

Map legend text

Miscellaneous map sheet text

NOTE: All text is Font 12.
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Table 3

SPECIFICATIONS FOR CADASTRAL CHECK PLOTS

1" = 100" SCALE
Plot Maps Features to Plot Symbology
Checkplot 1 CG, RW All features Vary according to feature
CG_T, RW_T All text Vary to distinguish text
Checkplot 2 CG, RW; All features and text Background symbology
CG_T,RW_T
PL, TM All features Vary according to feature
TR PT and DA only Vary according to feature
PD_T, TM_T All text Vary to distinguish text
Checkplot 3 CG, RW, PL, TM, TR; All features and text Background symbology
CG_T, RW_T,PD_T, TM_T
PA Plot: Vary according to feature and tag to be
PROPERTY.LINE labelled
Label:
GAP, OVERLAP,
ROAD.RESERVATION, N.T.
Label:
Parcel ID Tags
Checkplot 4 CG, RW, PL, TM; All features and text Background symbology
CG_T,RW_T,PD_T, TM_T
TR PT and DA only
SD, CS, CO All features Vary according to feature
TR 1A only Vary according to feature
SD_T,CS_T,CO_T Ali text Vary to distinguish text
Checkplot 5 CG. RW, PL, T™; All features and text Background symbology "

CG_T, RW_T, PD_T, TM_T, SD_T,

CS_T,CO_T

TR PT and DA only

CD,EA All features Vary according to feature
TR IA and NOTE only Vary according to feature
CD_T,EA_T,Pi_T, NO_T All text Vary to distinguish text

Final Checkplot

Ali vector and text maps,
including MS and MS_T

All features and text

Appropriate symbology for finished
hardcopy map
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Appendix B-4

DETAILED SPECIFICATIONS FOR ONE INCH EQUALS 200 FEET SCALE DIGITAL CADASTRAL MAPPING

GENERAL

These specifications set forth the requirements of the for digital and hardcopy cadastral map preparation. The Consultant shall
furnish all labor, materials, and equipment necessary to complete properly the work specified herein.

CADASTRAL MAPS

A.

General

The Consultant shall prepare cadastral maps in the form of digital cadastral map files and finished cadastral maps in hardcopy form. For
the purpose of interpreting these standards within the context of the digital cadastral map files, the “publication scale” of these digital maps
shall be one inch equals two hundred feet (1" = 200'). The Consultant shall also provide finished cadastral maps plotted to a scale of one
inch equals two hundred feet (1" = 200"). These finished cadastral maps shall be prepared in the form of ink tracings, electrostatic images,
or ink-jet printed images of the digital cadastral map files on dimensionally stable and reproducible polyester base material. The project
area to be mapped consists of all ___ U. S. Public Land Survey System Sections in Township __ North, Range __ East in

County, totaling approximately ___ square miles. The project area contains approximately cadastral parcels.

Material to be Furnished by the
The shall furnish to the Consultant, at no cost to the Consultant, the following material for use in preparation of the digital
cadastral map files and finished cadastral maps:

1. Copies of the most recent Control Survey Summary Diagrams detailing the system of horizontal survey control for the project area.
This material will be used to establish correct U. S. Public Land Survey System monument and corner locations and Wisconsin State
Plane Coordinate System northing and easting values, and also to establish correct grid and ground distances and bearings along
section and quarter-section lines within the digital cadastral map files for the project area.

2, Copies of all recorded subdivision plats, certified survey maps, plats of survey, and, where available, private and public survey
records that may be useful in determining the actual location of the real property boundaries within the project area.

3. Copies of legal descriptions, and, where available, plats of all major cross-country public utility easements contained in the official
records of County within the project area.
4, Copies of legal descriptions and, where available, plats of all street right-of-way openings, reservations, or dedications contained

in the official records of County within the project area.
5. One copy of the current Assessment Roll for each civil division within the project area.

6. Photostatic reproductions of the legal descriptions contained in the most recently recorded deed transactions for all real property
boundaries in the project area not included within recorded subdivision plats or certified survey maps within the project area for
those real property descriptions where the abbreviated legal description contained in the current Assessment Roll is judged to be
incomplete or in some other way deficient.

7. Copies of current legal descriptions of the boundaries of incorporated civil divisions within the project area.

In the event that certain materials are deficient, or in the event that additional legal descriptions contained in recorded deed transactions
are needed, the Consultant shall notify the , and the shall furnish the additional materials to the Consultant, at
no cost to the Consultant.

Data to be Shown on the Cadastral Maps
Both the digital cadastral map files and the finished cadastral maps to be prepared by the Consultant shall show correctly on each map
face the following information:

1. All map sheet elements. If requested, the shall provide to the Consultant a digital map file in GenaMap binary format

i containing the map sheet elements to be used as a template for creation of the digital cadastral map files. The shall
also provide to the Consultant, if necessary, a plotted hardcopy version of this digital map file. The map sheet elements to be shown
consist of the following:

a. A map border and map trim lines.
b. A title block containing a graphic scale, together with associated text, and the following information: type of map; location

by U. S. Public Land Survey township, range, and section, county, and state; the name of the Engineer preparing the map;
date of mapping; appropriate sheet numbers; and the name and seal of

c. An explanatory legend, depicting symbols used on the map, together with associated text.
d. A north point or arrow based upon grid north.
e. A combination scale and sea level reduction factor for the reduction of measured ground lengths to corresponding grid

lengths on the Wisconsin State Plane Coordinate System. The combination scale and sea level reduction factor shall repre-
sent the value for the area covered by the SEWRPC-prepared six-section control survey summary diagram within which the
map sheet is located. -

f. A basic map projection, consisting of the intersections of grid lines on the Wisconsin State Plane Coordinate System. The
grid line intersection tick marks shall be shown on the base map sheets at five (5)-inch intervals conforming to the even
1,000-foot interval coordinate values east and north of the grid origins. The corresponding State Plane Coordinate values
shall be shown only along the margins of the map sheets.
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2. Al U. 8. Public Land Survey System section and quarter-section lines, together with their grid and ground level lengths and grid
bearings, all in their correct position and orientation; all U. S. Public Land Survey System monumented and unmonumented section
and quarter-section corners, together with their Wisconsin State Plane Coordinate System northing and easting values; and related
text consisting of adjoining quarter-section numbers.

3. All public street, road, and pedestrian right-of-way boundary lines, alley lines, and right-of-way centerlines, all in their correct
position and orientation, together with associated text consisting of street and road names and right-of-way widths or half-widths;
all existing and abandoned railway right-of-way boundary lines and centerlines, together with associated text consisting of railway
names and right-of-way widths or half-widths; and all cul-de-sac radii, together with associated text consisting of radius values
in feet.

4. All real property boundary lines in their correct position and orientation, consisting of: platted land subdivision lot boundary lines,
certified survey map parcel boundary lines, and unplatted land division boundary lines; original or historical property boundary
lines; property division lines showing splits and recombinations of splits of lots, parcels, or vacated streets and alleys; property lines
extending into rights-of-way; property division or “tie” lines extending into rights-of-way; property lines imposed by the division
of parcels by section lines of the U. S. Public Land Survey System; meander or survey reference lines; together with associated text
comprised of all real property boundary line dimensions and annotations.

5. All real property parcel identification numbers, or unique tax key numbers, obtained from the Coﬁnty parcel number-
ing system; as well as all notes and annotations indicating gaps and overlaps in legal descriptions.

6. All platted land boundary lines, consisting of: land subdivision boundary lines; certified survey map boundary lines; condominium
boundary lines; together with associated text comprised of land subdivision names, lot and block numbers, certified survey map
numbers and parcel letters or numbers, and condominium names and other associated dimensions and text.

7. All major cross-country public and private utility easement boundary lines, together with associated text of name or purpose of the
easement, dimensions, and annotations.

8. All civil division boundary lines, consisting of divisions between village, city, and town municipalities, together with associated text
containing the names of these entities. i

9. All vinculum marks or “tie” marks (hooks) indicating common ownership of adjacent or connected properties.

10. All text-related or miscellaneous lines necessary to support text placement, consisting of the following: tick marks or points of
tangency to delimit real property parcel dimensions along parcel lines; arrows or pointers to assist placement of real property parcel
dimensions; arrows or pointers to assist placement of names and parcel identification numbers; and arrows or pointers to assist
placement of notes and annotations.

It is recognized that the recorded dimensions and orientation of real property boundaries to be shown in the digital cadastral map files and
finished cadastral maps may not always agree with the horizontal control survey data shown on those sheets, since most property
descriptions were written using field survey data obtained prior to the relocation of section and one-quarter-section corners and completion
of the horizontal survey control network tied to the Wisconsin State Plane Coordinate System. Further, the required survey accuracy for
property boundary descriptions for land subdivisions as defined in Chapter 236 of the Wisconsin Statutes and generally adhered to in other
property boundary surveys is 1 part in 3,000 as compared to the third order, class I survey accuracy of 1 part in 10,000 for the horizontal
control surveys. As a result, overlapping or separated property boundary descriptions may be expected to exist. The digital cadastral
map files and finished cadastral maps are to record all dimensions as contained in the official records of the county Register of Deeds, and
wherever an overlap or gap of 2.5 feet or more exists, such overlaps or gaps shall be shown as mapped lines. Overlaps or gaps of less than
2.5 feet will be evident only from an examination of the recorded property line dimensions.

Digital Map File Organization and Specifications

The Consultant shall organize the digital cadastral map files in such a manner as to provide plotted cadastral maps similar in appearance
to cadastral maps prepared by the . Among other things, this will require the preparation in digital form of a standard
“map sheet” format, including appropriate title and legend information. If requested, the shall furnish to the Consultant
sample digital cadastral map files and a sample finished cadastral map as examples of the types of products that are to be prepared. These
samples will also help to illustrate the feature content, text size and placement, and the digital map file organization required for the
delivered products.

1. The digital map sheets shall be 36 inches by 36 inches in size when plotted at a scale of one inch equals two hundred feet (1" = 200"),
and each sheet shall cover an entire U. S. Public Land Survey System section. The title block shall contain the following informa-
tion: graphic scale and text, date, type of map, location by county and state, name of the , name of the Consultant, and
appropriate project and sheet numbers, if applicable. A north point based upon grid north shall be shown. A combination scale and
sea level reduction factor shall be given on each sheet for the reduction of measured ground lengths to corresponding grid lengths
on the Wisconsin State Plane Coordinate System. The factor shall represent the value for the area covered by the SEWRPC-
prepared six-section control survey summary diagram within which the map sheet is located.

2. The Consultant shall deliver the digital cadastral map files in GenaMap proprietary mapping software format, version 6.1 or later.
All digital arc/node and text files shall be delivered in binary form and shall conform to the GenaMap file structure. This requires
that all are/node or vector maps exist in a“ZF04” directory structure, and that all text maps exist in a “ZF10” directory structure.
All other GenaMap compatible digital files prepared by the Consultant for map creation or display shall exist in suitable directories
within the GenaMap directory structure.

3. The Consultant shall deliver the digital cadastral map files on one of the following three types of media: 1) 4-millimeter Digital Data
Storage (DDS) magnetic tape, either 60 or 90 meters in length, and compatible with the computer system; 2) 8-millimeter
Data Cartridge magnetic tape, 112 meters in length, and compatible with the computer system; or 3) CD-ROM disk,
written to ISO 9660 Level I applications. The digital cadastral map files shall be placed on the media in a sequential file format,
using common UNIX computer operating system commands. The Consultant shall establish the correct format and procedures for
the transfer and delivery of the digital information on magnetic tape or CD-ROM disk in consultation with the

4. The digital cadastral map files shall be organized and conform to the following standards for GenaMap arc/node and text maps:

a. Arc/node, or vector, map files shall consist of twelve (12) separate map files as identified in Table 1, attached hereto. The
separate arc/node map files provide a systematic and logical organization of map features, and insure that data elements
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can be selectively retrieved, manipulated, and displayed, either singly or in combination with other data elements. The five
columns- in the table are described as follows:

The first column in Table 1, “Map Prefix,” identifies a two-letter mnemonic that describes each of the twelve arc/node maps.
The file naming convention to be followed for are/node maps is of the form “PPttrrss,” where “PP” is the two-letter, upper-
case map prefix, and “ttrrss” are character designations for U. S. Public Land Survey System township (“tt”), range (“rr”),
and section (“ss”). For example, an arc¢/node map with the name “PL012233” indicates a Parcel Line map for Township 1
North, Range 22 East, Section 33.

The second column, “Layer Name,” identifies the full name associated with the two-character map prefix. It is intended to
describe the general group of features included in each of the twelve arc/node maps.

The third column, “Feature Type,” indicates the type of graphic primitive to be digitally encoded for each of the enumerated
features. All features in the digital files will be explicitly defined as either points, lines, or areas.

The fourth column, “Feature Tag,” indicates the GenaMap tag to be assigned to the enumerated features: All features will
be labeled with the appropriate tag specified in this column. The one exception to this requirement is the tag for real
property area features in the Parcel Area map. These features will be tagged with the unique County tax key
identification number assigned to each property.

The fifth column, “Description,” further identifies the individual features that are to be tagged and included in each
arc/node map.

The Consultant may, in consultation with the , suggest changes or modifications to any element of these
specifications for arc/node maps. If such modifications are approved by the , a new table and set of specifica-
tions will be issued to describe the revised standards for arc/node map files.

b. Text map files shall consist of twelve (12) separate map files as identified in Table 2, attached hereto. This table describes
the items to be included in each text map and specifies the font attributes for GenaMap font number 12 which is to be used
exclusively in all text maps. The six columns in the table are described as follows:

The first column in Table 2, “Map Prefix,” identifies a two-letter mnemonic that describes each of the twelve text maps. The
file naming convention to be followed for text maps is similar to that for arc/node maps, and is of the form “PPttrrssT,” where
“PP” is the two-letter, upper-case map prefix, “ttrrss” are character designations for U. S. Public Land Survey System
township (“tt”), range (“rr”), and section (“ss”), and “T” is simply upper-case letter T to indicate that the digital map file is
a text map. For-example, a text map with the name “PD012233T” indicates a Parcel Dimension text map for Township 1
North, Range 22 East, Section 33.

The second column, “Text Layer Name,” identifies the full name associated with the two-character map prefix. It is intended
to describe the general group of text features included in each of the twelve text maps. ’

The third column, “Text Description,” indicates the text items that are to be included in each text map.

The fourth column, “Text Tag,” indicates the GenaMap tag to be assigned to the text features. All text will be labelled with
the appropriate tag specified in this column.

The fifth column, “Width & Height,” indicates the font width and height, in centimeters, for the feature text.
The sixth column, “Slant,” identifies the text slant, in degrees, for the feature text.

The Consultant may, in consultation with the , suggest changes or modifications to any element of these
specifications for text maps. If such modifications are approved by the , a new table and set of specifications
will be issued to describe the revised standards for text map files.

The digital cadastral map files are to be encoded as simple unsymbolized point, line, and area graphic primitives. Feature
symbology, such as colors, line weights, and line patterns, shall not be assigned or encoded into features in the digital files. Any
symbology that may be required for such activities as quality control and creation of check plots will be accomplished by use of
a standard GenaMap “Bundle Table” symbology database. The ___shall furnish a digital file of this symbology database
to the Consultant if requested.

The Consultant shall use proper methods and procedures to digitally encode the vector data such that the data will create
topologically correct vector map files. Among other things, this will require that the Consultant use procedures to “snap” line
segments together to ensure that the vector map files do not contain gaps or overshoots between line segments, and that all line
segments are properly connected and continuous where applicable. Procedures should also be used to ensure that there are no
duplicate, coincident, or overlapping line segments in any vector map files.

The extent of the area to be mapped for each file shall be the section lines that form the boundary of each U. S. Public Land Survey
System Section within the project area. This requires that all right-of-way lines, real property boundary lines, and other cadastral
lines that ordinarily cross section boundary lines be terminated at these boundary lines. For the purposes of “edge matching” such
cadastral lines, all continuous lines crossing map file boundaries shall have connectable points on the appropriate U. S. Public Land
Survey Section lines in the adjoining files. These points shall have identical x and y values.

If applicable, the shall provide copies to the Consultant of previously prepared digital cadastral map files, in
GenaMap format, for U. S. Public Land Survey Sections that are immediately adjacent to the exterior of the project area to be
mapped. The Consultant shall utilize these digital cadastral map files for the purpose of “edge matching” such features as right-of-
way boundary lines, real property boundary lines, land subdivision and certified survey map boundary lines, and other cadastral
lines as necessary to insure proper alignment of boundary lines across section lines in adjacent maps.

All computer software used by the Consultant in the preparation and transfer of the digital cadastral map files shall be capable of
maintaining the full mathematical precision of the horizontal control survey information required for this contract. This may require
the use of computer software written in double precision.
The Wisconsin State Plane Coordinate System, South Zone, North American Datum of 1927, shall be utilized as the coordinate
system for the encoding of all digital map data elements.
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Preparation of Finished Cadastral Maps

The Consultant shall utilize digital plotting equipment having a minimum resolution of 400 DPI and capable of preparing check plots and
finished maps that approach in their overall appearance cadastral maps prepared by the . All plotting of the check plots
and finished maps shall be to a high standard of workmanship. )

All check plots submitted for edit purposes and all finished cadastral maps shall be plotted directly from the digital cadastral map files
in GenaMap format. The check plots and finished maps shall display all text features in the correct font and size according to the specifica-
tions given in Table 2 attached hereto. Text features in the digital cadastral map files shall be properly placed in relationship to adjacent
‘vector and text features, such that text will not overstrike or overplot adjacent vector and text features on the hardcopy check plots and
finished cadastral maps.

The plotted map sheets shall be 36 inches by 36 inches in size, and each sheet shall cover an entire U. S. Public Land Survey System
Section. The map title shall contain a graphic scale and the following information: scale, date of mapping, type of map, location by county
and state, name of the , name of the Consultant, and appropriate project and sheet numbers, if applicable.

The following procedures shall be employed in the development of the finished digital cadastral map files and finished cadastral maps:

1. The Consultant shall provide vellum or paper check plots of the digital cadastral map files for each U. S. Public Land Survey Section
to the . The check plots to be provided consist of a series of six individual plots as described in Table 3, attached
hereto. The four columns in the table are described as follows:

The first column in Table 3, “Plot,” identifies the number or name of the check plot in the series of six check plots that are to be
produced for each U. S. Public Land Survey Section.

The second column, “Maps,” indicates the digital cadastral map files that are to be plotted, either wholly or in part, for each
check plot.

The third column, “Features to Plot,” identifies the arc/node features and text to be displayed on each check plot. The exception to
this is “Checkplot 3,” where real property parcels and other area features are to be labelled as well as plotted in order to verify the
integrity and accuracy of the polygons in the “PA” digital cadastral map file.

The fourth column, “Symbology,” is intended as a guide to the display of information on each check plot. Each check plot is intended
to allow inspection of related sets of vector and text maps by means of differentiating symbology, with most check plots also
displaying ancillary vector and text maps in background symbology. Symbolization of features and text shall be achieved through
the use of color, line style, line pattern, or any other type of representation agreed upon by the Consultant and the .

The series of six checkplots is intended to furnish a systematic, graphic, analog representation of the digital cadastral map files,
and as such shall provide a means to verify the completeness, accuracy, and integrity of the digitally encoded cadastral data. The
Consultant and the shall collaborate on the content and the symbology of the six cadastral map check plots in order
to facilitate the editing and review of the plots and the digital cadastral map files.

In addition to the six check plots, the Consultant shall also provide to the all land records and other materials used
by the Consultant in the preparation of the digital cadastral map files for each U. 8. Public Land Survey section.

2. The shall conduct office editing and review of the cadastral map check plots utilizing the land records provided by
the Consultant.

3. The shall annotate the cadastral map check plots, if necessary, to indicate corrections or additions to be made to
the digital cadastral map files, and return the annotated check plots to the Consultant.

4, The Consultant shall revise the digital cadastral map files to reflect the annotations and corrections shown on the cadastral map
check plots.
5. Magnetic tapes of the corrected digital cadastral map files, in the GenaMap digital format as specified in Section I1.D.2 above and

the media format as specified in Section I1.D.3 above, together with the original set of six annotated cadastral map check plots and
one copy of the finished cadastral map plot on high-quality paper media, shall be provided by the Consultant to the

6. The shall inspect the digital cadastral map files, annotated cadastral map check plots, and finished cadastral map
plot to determine compliance with the specifications.

7. Should the digital cadastral map files and finished cadastral map plot be found by the to meet the specifications,

" the shall notify the Consultant that said materials are accepted in full by the . The Consultant shall

then produce and deliver to the the finished cadastral map plot on dimensionally stable and reproducible polyester
base material for the accepted sections. The Consultant shall also return all attendant land records utilized'in the preparation of
the digital cadastral map files and finished hardcopy maps to the

8. Should the digital cadastral map files and finished cadastral map plot be found by the to require further revisions
to comply with the specifications, the shall so notify the Consultant, and the shall return any digital
cadastral map files or plots to the Consultant for correction as may be necessary.

9. The Consultant shall then follow the procedures noted in Section I1.E.4 and subsequent paragraphs to produce and deliver to the
the finished digital cadastral map files and the finished cadastral map plot on high-quality paper media;
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F. Precision and Accuracy Standards

1. The map projection grid for the digital cadastral map files shall be constructed inside the computer memory through key entry
procedures. Digital plotting equipment utilized by the Consultant shall be capable of plotting each grid line or tick on the finished
map sheets within 1/100 of an inch of the true grid values.

2. Each section corner and quarter-section corner contained in the digital map files shall be plotted on the map projection grid through
key entry of the adjusted coordinates computed for the point. Digital plotting equipment utilized by the Consultant shall be capable
of plotting each section corner and quarter-section corner on the finished map sheets within 1/100 of an inch of the true position
as expressed by the adjusted coordinates computed for the point.

3. Each real property boundary line shall be graphically constructed in its correct location and orientation on the predrafted map
sheets in a manner which parallels the location of these lines on the surface of the earth following land surveying practice in the
State of Wisconsin, and all real property boundary lines shall be plotted within 1/40 of an inch of their true position. Except as
provided below, the property boundary lines will be constructed on hard copy work sheets and then board digitized. The construction
and plotting of the real property boundary lines shall be based upon and include the assembly of all authoritative information such
as title documents, subdivision plats, certified survey maps, and private and public survey records that may be useful in determining
the actual location of the real property boundaries, as well as proper analysis of this information to arrive at the best location of
the property boundary lines. Proper performance in this respect depends largely upon a thorough knowledge of local survey
customs, conditions, and laws of boundaries and titles, and for this reason must be accomplished under the direction of a registered
land surveyor.

4. Any overlaps or gaps between adjoining property boundary lines as indicated by the construction and plotting of the real property
boundary lines in accordance with Section II.F.3 above shall be noted by the Consultant on the digital cadastral map files and
finished cadastral maps.

5. Ninety percent of all well-defined planimetric features shall be plotted so that their position in the digital cadastral map files and
on the finished cadastral maps shall be accurate to within 1/30 of an inch of their true coordinate position, and no point shall be
more than 1/20 of an inch from its true position.

6. The completed finished cadastral maps shall be office checked by the . Recorded real property parcel dimensions and
right-of-way dimensions shall be compared against the map data, and any finished cadastral maps and digital cadastral map files
that do not conform to the requirements of these specifications shall be corrected by the Consultant to fully meet the specified
accuracy.

ITEMS TO BE DELIVERED
Upon completion the Consultant shall deliver to the the following items:

A. One set of digital cadastral map files, in the GenaMap format and media format as specified under Section I1.D.2 and Section 11.D.3 above,
containing cadastral maps of the project area as designated herein.

B. One set of original plots on dimensionally stable and reproducible polyester base material of the finished cadastral maps of the project area
as designated herein.

DELIVERY DATE

All digital cadastral map files and finished cadastral maps shall be delivered to the on or before

BASIS OF PAYMENT

The contract price of the work, the lump sum of § , shall mclude all computer programming and computer operation services necessary

for the delivery of the completed digital cadastral map files and finished cadastral maps specified herein.

It is expressly understood and agreed that in no event will the total compensation and reimbiirsement to be paid exceed the amount stipulated
above for all the service required as specified herein. The Consultant shall submit invoices to the during the progress of the work
for partial payment on account for work completed and accepted to date. Such invoices shall not be submitted more often than every 30 days. The
amount shown on such invoices shall be estimated on the basis of contract prices and the quantity of work completed and accepted by the ____

. Such invoices will be checked by the and payment made in an amount not to exceed 90 percent of such amount thereof
as has been found by the to reasonably represent the value of partially completed work, less any amounts previously paid on
account. Payment of the 10 percent withheld during progress of the work shall be made upon final approval of the work by the
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Table 1

SPECIFICATIONS FOR GENAMAP CADASTRAL ARC/NODE MAPS

1" = 200* SCALE

Map Feature
Prefix Layer Name Type Feature Tag Description
CG Cadastral- Geometry Point MONUMENT.PT USPLSS monument location
Point OTHER.PT Other point location
Line SEC.LINE USPLSS section line
Line QSEC.LINE USPLSS quarter-section line
RW Right of Way Line ROW Street and road right-of-way line -
Line RR.ROW Railroad right-of-way line
Line ROW/RR.ROW Common street and road and railroad right-of-way line
Line ROW.CENTER.LINE Right-of-way centerline
Line RADIUS Cul-de-sac radius
PL Parcel Line Line PARCEL.LINE Property boundary line
Line ORIGINAL.PARCEL.LINE Historical property boundary line
Line EXTENDED.PARCEL.LINE Property boundary line extending into right-of-way
Line PLSS.LINE Public Land Survey System line
Line TIE.LINE Property division line
Line EXTENDED.TIE.LINE Property division line extending into right-of-way
Line MEANDER.LINE Survey reference line
PA Parcel Area Line PROPERTY.LINE All edges
Area (parcel ID number) Unique tax key ID number
Area GAP Small gap between properties
Area OVERLAP Overlapping property area
Area ROAD.RESERVATION Undedicated area of CSM
EA - Easement Line EASEMENT.LINE Easement boundary line
SD Subdivision Line SD.LINE Subdivision boundary line
cs Certified Survey Map Line CSM.LINE Certified survey map boundary line
Cco Condominium Line CO.LINE Condominium boundary line
cD Civil Division Line CD.LINE Civil division boundary line
™ Tie Mark Line TIE "Hook" connecting properties
TR Text Related Line DA Dimension arrow
Line 1A Identification arrow
Line PT Point of tangency tic mark
Line NOTE Note or annotation arrow
Ms Map Sheet Line MAP.BORDER Map border line
Line TRIM.LINE Map trim line
Line BAR.SCALE Map bar scale
Line NORTH.ARROW Map north arrow
Line NORTH.ARROW.CURVE Arc along north arrow
Line LOGO Map logo or seal
Line MAP.LEGEND.SYMBOL Map legend symbol
Line MAP.LEGEND.SEC.LINE Map legend symbolized line
Line MAP.LEGEND.QSEC.LINE Map legend symbolized line
Line MAP.LEGEND.CD.LINE Map legend symbolized line
Line MAP.LEGEND.SD.LINE Map legend symbolized line
Line INDEX.LOCATION.BOX Map index locator
Line INDEX.SECTION.LINE Map index section line
Line INDEX.COUNTY.TOWNSHIP.LINE | Map index county and township boundary line
Line INDEX.CITY.BOUNDARY.LINE Map index civil division boundary line
Line GRID.TIC.IN Interior SPCS grid tic
Line GRID.TIC.OUT

Exterior SPCS grid interval
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Table 2

1" = 200" SCALE

SPECIFICATIONS FOR GENAMAP CADASTRAL TEXT MAPS

Map Width &
Prefix Text Layer Name Text Description Text Tag Height Slant
CG_T Cadastral Geometry SPCS Northings and Eastings COORDS .18 0
Section and quarter-section line bearings BEARNG .18 4]
Section and quarter-section line grid distances GRDIST .18 0
Section and quarter-section line ground GRDIST a8 -20
distances
Adjoining quarter-section numbers QTRNUM .30 0
RW_T Right of Way Street and road names STRNAM .22 0
Railway names RWYNAM .22 0
Right-of-way widths " ROWDIM A2 0
Cul-de-sac radius values CDSRAD A2 o
PD_T Parcel Dimension Property dimensions PRPDIM .12 or .10 0
PLT Parcel 1D Number Parcel tax key numbers TAXPIN 12 0r 10 0
SD_T Subdivision Subdivision names SUBNAM .30 0
Block numbers BLKNUM .20 or .18 0
Lot numbers & outlot names LOTNUM 12 0
Biock number circle (lower-case letter "o") BLKCIR .65W x .60H 0
CS_T Certified Survey Map CSM names or numbers CSMNAM .20 0
CSM parcel letters or numbers CSMLOT .20 0
Road reservation dimensions RESDIM 12 0
co_T Condominium Condominium names CONNAM .20 0
Phase or stage numbers PHANUM 15 0
cD_T Civil Division Civil division names CIVNAM .20 0
Adjoining county names ADJNAM .16 0
TM_T Tie Mark Tie mark text "Z" hooks .20 0
EA_T Easement Easement names and dimensions A2 0
NO_T Note Notes and annotations .16 0
MS_T Map Sheet Map title

Map legend text

Miscellaneous map sheet text

Note: All text is Font 12.

21



Table 3

SPECIFICATIONS FOR CADASTRAL CHECK PLOTS

1" = 200' SCALE

Plot Maps Features to Plot Symbology
Checkplot 1 CG, RW All features Vary according to feature
CG_T,RW_T All text Vary to distinguish text
Checkplot 2 CG, RW; CG_T, RW_T All features and text Background symbology
PL, TM All features Vary according to feature
TR PT and DA only Vary according to feature
PD_T, TM_T All text Vary to distinguish text
Checkplot 3 CG, RW, PL, TM, TR; All features and text Background symbology
CG_T, RW_T, PD_T, TM_T
PA Plot: Vary according to feature and tag to
PROPERTY.LINE be labelled
Label:
GAP, OVERLAP,
ROAD.RESERVATION, N.T.
Label:
Parcel ID Tags
Checkplot 4 CG, RW, PL, TM; All features and text Background symbology
CG_T,RW_T,PD_T, TM_T
TR PT and DA only
SD, CS, CO All features Vary according to feature
TR 1A only Vary according to feature
SD_T,CS_T, CO_T Al text Vary to distinguish text
Checkplot 5 CG, RW, PL, TM; All features and text Background symbology

CG_T,RW_T, PD_T, TM_T, SD_T,
CS_T.CO_T

TR PT and DA only

CD, EA Al features Vary according to feature
TR IA and NOTE only Vary according to feature
CD_T,EA_T,PI_T,NO_T All text Vary to distinguish text

Final Checkplot

All vector and text maps,
including MS and MS_T

All features and text

Appropriate symbology for finished
hardcopy map
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Appendix C

CONTROL SURVEY SUMMARY DIAGRAM INDEX FOR THE REGION
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Map C-1

STATUS OF LARGE-SCALE TOPOGRAPH!C MAPPING AND THE RELOCATION, MONUMENTATION,
AND COORDINATION OF U. S. PUBLIC LAND SURVEY CORNERS IN KENOSHA COUNTY: SEPTEMBER 1996

R 20 E. R.21 E RACINE COUNTY

.1

MI CHI GAN

LAKE

R21E Ri2JE;

STATE OF ILLINOIS

LEGEND

D LARGE-SCALE TOPOGRAPHIC
MAPPING COMPLETED

[.a] U.S, PUBLIC LAND SURVEY CORNERS
WHICH HAVE BEEN RELOCATED,
MONUMENTED, AND COORDINATED

Source: SEWRPC.
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