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FM 34-85 — Conversion of Warshaw Pact Grids to UTM Grids

SEPTEMBER 1981 J TO 3^' PSsi V A. •m Conversion WARSAW PACT UTM R: L.I & lt; WASHINGTON, D. C. 20310

The term "Gauss-Krasovskij" as used in this manual refers to a Gauss-Kruger grid based on Pulkova 1942 datum Krasovskij spheroid.
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No 34-85

FIELD MANUAL HEADQUARTERS Department of the Army Washington, DC, 25 September 1981
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The armies of the Warsaw Pact, fashioned on the Soviet model, pose a formidable threat to North Atlantic Treaty Organization (NATO) forces in Eastern Europe. If a smaller NATO force is to win against a larger Warsaw Pact Army, our commanders must have every conceivable bit of information available so that they can accurately "see the battlefield." The purpose of this field manual is to familiarize military personnel, and especially intelligence analysts, with the Warsaw Pact grid system and to provide methods of converting Warsaw Pact coordinates to Universal Transverse Mercator (UTM) military grid coordinates. This FM is designed to be used as a general orientation for those unfamiliar with the conversion process and as a specific guide and reference for the soldier employing grid conversion. Prisoners of War (PW), captured documents, and communications intelligence (COMINT) are but a few sources for which the methods to convert Warsaw Pact grids to UTM grids are applicable and, in turn, would contribute to the needs of the tactical commander.
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UNIVERSAL TRANSVERSE MERCATOR MAPS

General

Universal Transverse Mercator (UTM) maps are used by the United States and other North Atlantic Treaty Organization forces and are based upon the Hayford spheroidal concept. This concept assumes (mathematically) that the earth bulges slightly in the area of the equator.

[image: Figure, page 6]

This spherical shape of the earth presents many difficulties when attempting to represent it as a flat surface. The inherent difficulty in the earth's representation may best be appreciated by covering a ball-shaped object with a sheet of paper. The only area that will be accurately represented upon the paper is that which is not folded to conform to the spherical shape. One ofthe methods devised to overcome this difficulty is the use of projection.


Projection

To project literally means "to throw forward." A map projection is the network of coordinates picked off the globe and thrown upon a surface. The Mercator projection is a mathematical projection very similar to what would be formed by projecting lines from the center of the earth to a cylinder. The cylinder fits around the earth and touches at the Equator (fig 1-1). If the image of the earth could be projected against the cylinder and fixed there, the cylinder could be cut open and laid out flat. This would result in a sheet map that is comparatively accurate in the equatorial region, but more and more distorted as the polar regions are approached. The point of tangency of the Mercator projection is a horizontal line — the Equator.

Figure 1-1. Mercator projection.

Equator

[image: Figure, page 7]

Turning the cylinder across its former horizontal line, that is transversing it, results in the transverse Mercator projection (fig 1-2).

[image: Figure, page 8]



Geographic Coordinates

A method used to locate specific points on a map by utilizing degrees of longitude and latitude is called the geographic coordinate method. By drawing a set of lines around the globe (parallel with the Equator) and another set of lines crossing the Equator at right angles and converging at the poles, a network of reference lines is formed from which any point on the surface of the earth can be located. Those lines parallel with the Equator are called parallels of latitude (fig 1-3). Those lines extending from pole to pole are called meridians of longitude. The meridian oflongitude, from which longitudinal measurements are made, is called the prime meridian. The prime meridian of the system we use runs through Greenwich, England and is known as the Greenwich Meridian. Geographic coordinates are expressed in angular measurements. Each circle is divided into 360°; each degree into 60 minutes, and each minute into 60 seconds.


Figure 1-3. Latitude and longitude lines. -# il i I



'-itm m

KW n m Sí.

LATITUOl

EQUATOR

A 1 -v:

» .. '

'PA,

Mém*.

The Equator is designated as zero degrees and measurements are made north or south of this line. The North Pole is 90° north latitude and the South Pole is 90° south latitude. To measure around the globe, one would start at the prime meridian and proceed both east and west around the globe until the 180° line is reached. Large and medium scale military maps have, in addition to geographic coordinates, a grid system for locating or referencing the locations of points. The grid system, rather than the geographic coordinates, is used by the military to express location because of its relative simplicity. -mm VttS m

[image: Figure, page 10]

Figure 1-4. UTM military grid zones.



Universal Transverse Mercator Military Grid System

The Universal Transverse Mercator (UTM) military grid system uses the geographic lines of longitude to divide the globe vertically into grid zones. The zones are large regularly shaped geographic areas, each of which is given a unique identification called the grid zone designation. Initially a transverse Mercator is drawn for each zone. There are 60 zones completely encircling the globe, each being 6° of longitude wide. The zones are numbered 1 through 60, going in an easterly direction, with zone 1 beginning at the 180th meridian. Thus, zone 1 is from 180° W to 174° W; zone 32 is from 6° E to 12° E; zone 60 isfrom 174° E to 180° E (fig 1-4).
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Going north and south from the Equator are horizontal lines of division for each zone (fig 1-5). From 80° S to the Equator, there are 10 rows in each zone, 8° high and 6° wide. From the Equator northward, there are 9 rows 8° high and 6° wide, with a 10th row 12° high and 6° wide. These zones become progressively narrower as they approach the poles; therefore, the UTM military grid system is not used beyond 84° N and 80° S. A polar projection is used to cover these areas. In the UTM military grid reference system, these horizontal zones are lettered south to north, beginning at 80° S with the letter "C" and ending with the letter "X" at 84° N. The letters "I" and "O" are not used to avoid confusing them with the numbers one and zero.

Figure 1-5. UTM horizontal zones.

[image: Figure, page 12]

Figure 1-6. UTM method of designating major grid zones.

The grid zone designator for Berlin, Germany, for example, would be 33U; that is, zone 33 and row U on the UTM military grid reference system (fig 1-6).

Each 6° by 8° or 6° by 12° grid zone is then further divided by 100,000-meter squares, which are identified by the combination of two letters or digraphs (fig 1-7).

[image: Figure, page 13]

Each 100,000-meter square is further divided by grid lines which are placed at 10,000- or 1,000-meter intervals. Figure 1-7 illustrates that the 100,000-meter square UU can be divided into 100 of the 10,000-meter squares. Each 10.000- meter square within UU can then be further subdivided into 1,000-meter squares by dividing each side of the 10,000-meter square into 10 equal parts. This division will provide grid lines that are 1,000 meters apart. Through the use of a grid coordinate scale, division of the 1.000- meter square is possible, enabling the location of a point on the earth's surface to the nearest 10 meters.

In the subdivision of a 100,000-meter square, all readings are taken from the lower left-hand corner of the block. The location of any point within the block is stated as to how many meters it is to the RIGHT of the left-hand side ofthe block, and how many meters the point is UP from the bottom of the block. All UTM readings are given as easting portion first, and northing portion second.

[image: Figure, page 14]

To locate any point of the earth's surface using the UTM military grid coordinate system, you must first locate the appropriate grid zone. The number 33 locates a point within zone 33 which is an area 6° wide and extends between 80° S latitude and 84° N latitude. The grid zone designation 33U, a number and letter combination as shown in figure 1-7, further locates a point within a quadrangle 6° wide by 8° high (vertical grid zone 33 and horizontal zone U). The digraph portion of a grid coordinate further defines a point within a 100,000-meter grid square. Finally, using the numerical coordinates, measure the easting metric value within the 100,000-meter grid square (the first half of the numerical coordinates) and then the northing metric value (the second half of the numerical coordinates). f

[image: Figure, page 15]
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The degree of accuracy is indicated as follows:

j-:

Th % «

33U = a 6° by 8° area (grid zone designation).

33U UU = a 100,000-meter square.

33U UU91 = a 10,000-meter square.

33U UU9115 = a 1,000-meter square.

33U UU917155 = location to the nearest 100 meters.

33U UU91781557 = location to the nearest 10 meters.

33U UU9178515572 = location to the nearest meter.

JW-

â

It is beyond the scope of this manual to teach basic map reading. For further map reading information, see FM 21—26.

[image: Figure, page 16]




WARSAW PACT GRID REFERENCE SYSTEM

General

The Warsaw Pact countries, like the United States and other NATO powers, have made a sustained effort since World War II to provide the best maps in preparation for any possible war. Prior to World War II, the Soviet Military Mapping Organization used the earth's measurements that had been determined in 1841 by the German scientist Bessel. A Soviet geodesist, F. N. Krasovskij, completed work to make the earth's measurements more precise in 1942, and four years later by decree of the Soviet Government, Krasovskij's refined dimensions of the earth were adopted as mandatory in determining the coordinates of geodetic points and creating maps. This decree was later expanded to all Warsaw Pact countries. It is interesting to note that Krasovskij's measurements have proved to be remarkably close to the more recent values derived from satellite geodetic methods.

[image: Figure, page 16]
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Warsaw Pact maps are based on Krasvoskij spheroid parameters which assumes mathematically that the earth's shape is closer to a true sphere (fig 2-1).

Figure 2-1. Krasovskij spheroid.

[image: Figure, page 17]

Figure 2-2. Hayford spheroid.

The Hayford spheroid, figure 2-2, depicts the earth as being somewhat flattened at the poles and consequently bulged in the area midway between the poles. Hayford's theory accounts for the resultant of two forces, gravitation and the centrifugal force of rotation.

In figure 2-3 you will note an exaggerated example of the mathematical difference between the Hayford and Krasovskij spherical concepts. Superimposing the Hayford spheroid (shaded) on the Krasovskij spheroid, you can see that the surface measurements on the Krasovskij will be different than the Hayford spheroid measurements.

[image: Figure, page 17]

Figure 2-3. Hayford superimposed on Krasovskij spheroid.

- For example, the distance measured bej tween points A and B along the outer Hayford spheroid will be greater than the measurement between the same two points of the dotted inner line (Krasovskij).

Another significant difference between the Hayford and Krasovskij spheroids is the datum difference. Datum, in layman's terms, is simply the initial starting point or the basis for the measurement or calculation. The Gauss-Krasovskij (GK) grid values adopted as its initial point the center of the central dome of Pulkova Observatory near Leningrad. Thus, the 1942 coordinate system is also referred to as Pulkova 1942. The Universal Transverse Mercator (UTM) grid values are based on European datum which used Potsdam, East Germany, as the initial starting point. Therefore, not only do we have different mathematical spheroids, but when different datums are f used, the meridians and parallels do not necessarily coincide. As a result of these differences in interpretation of the size and shape of the earth and the different datum locations, the maps employed by NATO and Warsaw Pact countries are not the same. i I s .^1 6 LENINGRAD ^ PULKOVA'( 1942 ) * 9 POTSDAM m

[image: Figure, page 19]
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Figure 2-4. Global division of 6° Gauss-Krasovskij grid zones.


Grid System

The Gauss-Krasovskij grid system is a much simpler system in contrast to the UTM military grid system in use by NATO forces and the United States. There are 60 zones which correspond with the 6° wide bands of the Gauss-Krasovskij projection. These 6° wide zones go to the full span of the globe from the North to the South pole. There is no polar stereographic grid (fig 2-4).

Each grid zone is numbered in an easterly direction. However, where the UTM system of numbering begins at the 180th meridian, the Gauss-Krasovskij system begins at the Greenwich Meridian, exactly 30 zones apart (fig 2- 5). Therefore, UTM zone number 33 will equate to the GK zone 3.

[image: Figure, page 21]

Figure 2-5. Flattened representation of 6° Gauss-Krasovskij grid zones.

[image: Figure, page 22]

The 6° zone is divided into 100,000-meter subdivisions to the left and right of the ZCV. Horizontal division of the vertical grid zone is measured in meters north and south of the Equator (zero degrees). The 100,000-meter zone squares are made up of increments of 100,000-meter northsouth measurements in conjunction with 100,000-meter east-west subdivisions. This subdivision is illustrated in figure 2-7.

[image: Figure, page 23]

Figure 2-7. Zone 3 subdivision.

You will note the similarity to the UTM system: each 6° wide zone is divided into 100,000-meter squares. And, as in the UTM system where the two-letter digraph indicated a 100,000-meter square, the first two digits of the Gauss-Krasovskij northing and the second digit ofthe easting also indicate a 100,000-meter square.

All GK northing readings are taken from the zero value of the Equator. The easting readings are taken from the bottom left-hand edge of the 100,000-meter square. Subdivision of 100,000-meter squares is accomplished in the same manner as in the UTM system.

[image: Figure, page 24]

Figure 2-8. GK and UTM comparison.

dinate and the easting element being the second half. This sequence is the reverse of the UTM method utilized by NATO soldiers (fig 2-8).

Referring to the coordinates 5832340 3372595, the GK northing element is read directly in meters. The location is 5,832,340 meters north of the Equator. The easting element, unlike the northing, is not a total metric value. Looking at 3372595, the first "3" is the Gauss-Krasovskij zone indicator. It indicates that the location is within the third 6° wide zone east of the Greenwich Meridian, between 12° and 18° east longitude. The second "3" indicates that the location is within the 300,000-meter block, which is west of the 500,000-meter zone center line. The remaining digits of the easting element are direct metric measurements and are read from the bottom left-hand edge of the 100,000-meter square.

Looking again at figure 2-7 and using the same Gauss-Krasovskij coordinates (5832340 3372595), you can see that the 100,000-meter block indicated by northing value 58 and easting value 33 is within the block indicated by the "X." The remainder of the coordinates may be plotted in metric measurements north and east from the bottom lefthand corner of this block.

[image: Figure, page 25]

[image: Figure, page 26]

In figure 2-9, an example of a full grid coordinate reference is given to the nearest meter for the same point on the ground (a point in East Germany) in both systems: 5850760 3334000 (GK) and 33U UU 34061 (UTM).



r-flote!

Just as in the UTM system, the fewer the digits in each element ofthe GK grid coordinate, the less accurate the measurement.
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COMPARISON OF GK AND UTM SYSTEMS

[image: Figure, page 27]



GAUSS-KRASOVSKIJ

Based on the Krasovskij concept of the earth's shape.

Has 60 vertical grid zones, 6° wide, with zone number 1 beginning at the Greenwich Meridian.

Divides the earth horizontally by measuring north and south of the Equator in meters, with the Equator having a value of zero meters.

Designates a 100,000-meter block with four numbers (in Europe).

Read and write coordinates: northing portion first, easting portion second. READ: UP and RIGHT.

Plot easting measurements from lower left-hand corner of the 100,000-meter square. Plot northing measurements from zero meter value of the Equator.

[image: Figure, page 27]



UNIVERSAL TRANSVERSE MERCATOR MILITARY

Based on the Hayford concept of the earth's shape.

Has 60 vertical grid zones, 6° wide, with zone number 1 beginning at the 180th meridian.

Divides the earth horizontally into 20 zones of 8° high, beginning at 80° S with the letter "C" and continuing northward to 84° N latitude. The letters "I" and "O" are not used; X row is 12° high.

Designates a 100,000-meter block with two letters.

Read and write coordinates: easting portion first, northing portion second. READ: RIGHT and UP.

Plot measurements from lower left-hand corner of the 100,000-meter square.

[image: Figure, page 28]



CONVERSION OF GK TO UTM MILITARY GRID COORDINATES

General

Gauss-Krasovskij (GK) grid coordinates do not equate directly to Universal Transverse Mercator (UTM) military grid coordinates due to the difference in concepts of the earth's shape and the datum used in determining the Hayford and Krasovskij spheroids. Because the UTM military grid system uses digraphs to designate 100,000-meter blocks, there is no simple direct method of converting GK coordinates (northings and eastings) to UTM military 100,000-meter grid blocks. A prerequisite is that one be familiar with the map characteristics of the area ofinterest. This should not be a problem as we are primarily concerned with the Warsaw Pact and adjacent territories..

[image: Figure, page 28]
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Charts may be constructed showing GK to UTM military grid equations, or maps may be made showing GK and UTM military grid equivalent values. Figure 3-1 is an example of a chart constructed for the East German area which depicts GK and UTM military grid equivalent values.

[image: Figure, page 29]

Figure 3-1. GK and UTM military grid map characteristics.

[image: Figure, page 30]


Calculator Method

Soldiers can quickly convert GK to UTM military grid coordinates with the use of a calculator. The GK calculator worksheet, page 3-5, is constructed so that even the relatively unskilled soldier can quickly and accurately convert GK to UTM military grid values. The worksheet is arranged for simplicity. Following steps 1 through 13, you will note that the accompanying arrows direct the proper placement and flow of information.

[image: Figure, page 30]

The following zone 3 formula is used with the calculator method and will provide a conversion accuracy of at least plus or minus 10 meters.



mm 1IFOTMÎDILÂ

Northing or N is equal to: .9996X + 55

Easting or E is equal to: .9996Y + 137

Where: X = GK northing (7 digits)

Y = GK easting (7 digits)

The GK grid conversion formulas have been provided by the Defense Mapping Agency, Hydrographic/Topographic Center, Geodesy and Surveys Department, Satellite Geophysics Division, Washington, DC 20315. For instructional purposes, the formulas for zone 3 are used in explaining the calculator and graph methods of converting GK to UTM military grids.

To illustrate the conversion process, we will convert the GK grid coordinates of 5720641 3427096 to UTM military grids using a hand calculator. Follow each step on the worksheet. Please note that each step is identified by a circled number that not only identifies the narrative instructions but coincides with the blocks where the information is entered on the worksheet. You also will be using the grid block conversion table which provides easy conversion from GK to UTM 100,000-meter blocks. This table is illustrated on page 3-7, and appendix E contains zone 1 thru 5 conversion tables. To use the table, simply locate the appropriate GK grid block and the corresponding UTM military grid block that appears to the right ofthe equal sign. For example, GK grid 60 24 equates to UTM 32U MF.

[image: Figure, page 31]

It is recommended that you use your calculator at this point and perform steps 1 thru 13 on the calculator worksheet.



ï\$* Zone 3 Formulas are used in this example.

[image: Figure, page 32]

}

Locate the GK grid block on left using digits from number 11 calculator worksheet, or the number 7 graph worksheet. The corresponding UTM military grid block appears to the right of the equal sign. Record the UTM military grid block in the number ^information blocks of the calculator worksheet, or the numberQinformation blocks of the graph worksheet.




GRID BLOCK CONVERSION
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As you can see, the GK grid coordinates of 5720641 3427096 convert to 33U VT 27062 18407. Please remember that the formula has a conversion accuracy of at least plus or minus 10 meters. Additionally, step 13 is a result of the GK reading UP (northing) and RIGHT (easting), whereas the UTM military grid reads RIGHT (east) and UP (north).


Graph Method

Another method is the graph or manual conversion process. Using the same GK coordinates as used in the calculator illustration, 5720641 3427096, we will work through the conversion process. The GK graph worksheet, page 3-11, is arranged for simplicity. Following steps 1 through 9, you will note that the accompanying arrows direct the proper placement and flow of information. Each step is identified by a circled number which identifies the narrative instructions and coincides with the appropriate information blocks.


The following zone 3 formula is used with the graph method and will provide a conversion accuracy of at least plus or minus 10 meters.






MÜH 1

Northing or N is equal to: X — AX

Easting or E is equal to: Y + A Y

Where: X = GK northing (7 digits)

AX = northing difference from graph

Y = GK easting (6 digits)

AY = easting difference from graph flote!

You must determine a northing difference (A X) and an easting difference (A Y). The following example is provided to assist in reading the northing and easting graphs.

To find the northing difference (A X) of the GK northing grid 5720641:


	1 Locate the approximate position of 5720641 on the(x)side of the northing graph (fig 3-2). 2 From 5720641, read straight across to the diagonal line. 3 From the diagonal line, read down to the A X side of the

	

	northing graph. You should find approximately 2236.



This value would then be recorded in thelDblocks of your GK graph worksheet. The easting graph also is read in a similar manner.

[image: Figure, page 35]
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Please note that there could be a slight variation between the calculator and graph methods. Ifyou compare the UTM grid coordinates that were obtained by the calculator conversion (page 3-5) with the graph conversion (page3-U), you will see there is a difference of 1 meter northing and 2 meters easting. This difference is due to individual interpretation of the graph itself but is reasonably close to the calculator method and will provide adequate accuracy.

[image: Figure, page 38]

6 AS SHOWN BY AR ROWS.

STEPS 8 AND 9 ARE THE UTM MILITARY GRID


Difference Tables Method

One of the easier methods of converting GK to UTM military grid coordinates is by using the northing and easting difference tabes. The northing and easting difference tables are found in appendix D and are illustrated in figure 3-3. The tables are machine generated and will provide accuracy to within plus or minus 10 meters. Looking at figure 3-3, you will note that the major GK northing appears at the top of the page. Each page is further divided into major sections: the GK NORTHING (X) and the DELTA X (A X) or difference. The GK NORTHING (X), as illustrated in figure 3-3, is based on 5,700,000 meters with an interval of 2499 meters between left and right columns. The DELTA X (A X) columns provide differences for zones 1 thru 5 and are directly adjacent to the GK NORTHING (X). GK NORTHING 5700000

[image: Figure, page 39]

-5801250

Figure 3-3. GK Northing Difference Table for 5700000.

To use the GK northing difference table, first locate the appropriate GK NORTHING (X) line. For example, if the GK northing is 5745125, proceed down the GK NORTHING columns until you locate "5743751 - 5746250" as indicated by the arrow in fig 3-3. Since 5745125 is located within the 2499 meter spread from 5743751 - 5746250, this is the correct line to use. Next, follow the line across until you locate the appropriate zone. If for example, you wanted to determine the northing difference for zone 3, the DELTA X (A X) difference would be 2243.














	NORTHING

(X)

GK
	DELTA

X)

X

(A



	
	ZONE

1
	ZONE

2
	ZONE

3
	ZONE

4
	ZONES
	
	




	5701250

5698751

-
	2233
	2228
	2225
	2219
	2213
	
	



	5703750

5701251

-
	2234
	2229
	2226
	2220
	2214
	
	



	5741250

5738751

-
	2249
	2244
	2241
	2235
	2229
	
	



	5743750

5741251

-
	2250
	2245
	
	2236
	2230
	
	



	
	
	
	
	2237
	2231
	
	



	5748750

5746251

-
	2252
	2247
	44
	2238
	2232
	
	





This numerical difference is then entered in the^pblocks of the worksheet. The easting tables are constructed and read in a similar manner; however, you will note the first digit or zone indicator is removed.












	GK

EASTING

(Y)
	DELTA

Y)

Y

(A
	



	
	ZONE

1
	ZONE

2
	ZONE

3
	ZONE

4
	ZONES




	398751-401250
	
	13
	23
	-31
	-40



	401251-403750
	
	14
	24
	32
	-41



	403Z51 -

4Q6250
	-5
	15
	
	-33
	42



	423751-426250
	13
	23
	33
	-41
	-50



	-428750

426251
	14
	24
	
	-42
	51



	428751-431250
	15
	25
	35
	43
	-52



	431251-433750
	16
	26
	
	
	





Using the same GK, coordinates as used in the calculator and graph illustrations, 5720641 3427096, we will work through the difference tables conversion method. Go to the difference table worksheet, page 3-14, and using the northing and easting difference tables in appendix D, follow steps 1 through 9. —

© SUBTRACTA X FROM STEP 1 AND ENTER HERE.

ENTER IN THE ^BLOCKS.

THE GK EASTING). DETERMINE A X AND


	® COPY LAST 6 DIGITS FROM STEP 1 EASTING AND ENTER AT FAR RIGHT AS SHOWN BY ARROW.

	FIND THE EASTING DIFFERENCE (AY). GO TO THE GK EASTING DIFFERENCE TABLES. DETERMINE THE APPROPRIATE GK EASTING (Y) NUMERICAL SPREAD. READ ACROSS TO THE DELTA Y (AY) AND FIND THE DESIRED ZONE. DETERMINE AY AND ENTER IN THE UNBLOCKS.

	© IF THE AY VALUE IS POSITIVE, ADD TO STEP 1. IF THE AY VALUE IS NEGATIVE, SUBTRACT FROM STEP 1.

	© COPY DIGITS FROM STEPS 3, 1,AND 6 AS SHOWN BY THE ARROWS.

	CONVERT TO UTM USING THE BLOCK COVERSION TABLES (PAGE 3-7).

	© COPY LAST 5 DIGITS FROM STEPS 3 AND 6 AS SHOWN BY ARROWS.
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Working Aids

To facilitate field requirements, the following supporting material is provided as appendixes to this FM:








	Appendix

B
	a

the

Pact

map

foldout

Warsaw

Warsaw

This

Map.

is

of

area

adjacent

Pact

and

territories.




	Appendix

C
	and

Graphs.

Provides

northing

and

Northing

Easting

graphs'for

easting

zones

1 through

GK

5.



	Appendix

D
	and

Tables.

Provides

Northing

Easting

Difference

the

Pact

and

easting

differences

northing

Warsaw

for

adjacent

area

and

territories.



	Appendix

E
	tables

These

are

Conversion

Tables.

Grid

Block

zones

conversion

for

grid

block

for

GK-to-UTM

GK

1

through

5.



	Appendix

F
	are

the

Conversion

Formulas.

formulas

provided

The

by

zones

Defense

Mapping

Agency

for

(DMA)

GK

1

coordinates.

through

to

convert

to

military

5

GK

UTM



	Appendix

G
	Tables

Trigonometric

Functions

COSINE

for

of

SINE,

Degrees

and

natural

Angles

Decimals.

The

in

trigonometric

functions

table

gives

the

values

the

of

each

degree

and

tenth

a

to

from

SINE

COSINE

for

of

0

359.



	Appendix

H
	graph,

and

table

Worksheets.

calculator,

difference

Blank

reproduced

worksheets

be

use.

may

locally

for

field





[image: Figure, page 44]




PROJECTED GK GRIDS

General

Both the Universal Transverse Mercator (UTM) military and the Gauss-Krasovskij (GK) grid systems divide the world into 60 zones. Each GK zone is elongated or cigar shaped and is 6° of longitude with both extremities converging at the poles (fig 4-1).

Figure 4-1. N-S diagram of GK grid zone.

[image: Figure, page 45]

Figure 4-2. GK zones 2 and 3.

[image: Figure, page 46]

Figure 4-3. Zone 2-3 pleat.

The longitude line where these partial 100,000-meter blocks converge is often called a pleat. As you can see in figure 4-3, the north-south grid lines are not parallel but converge at an angle at the pleat. In this example, zones 2 and 3 are joined as they would be on a medium-scale map.

An example of how a medium-scale map (1:250,000) is formed with a pleat is shown in figure 4-4. Please note that a large-scale map (1:50,000) will rarely have a pleat within the map sheet. Rather, the pleat is the boundary. Normally, small-scale maps (1:1,000,000) are not used with the GK and UTM grid systems.

[image: Figure, page 47]

Figure 4-4. GK zones 2 and 3.

NATO, as well as Warsaw Pact military forces, frequently use projected grids when operating (near the pleat) between adjacent zones. A typical pleat runs through East Germany at the 12° meridian and separates zones 2 and 3 (fig 4-5).

[image: Figure, page 48]

The angle of covergence at the pleat ranges from 0° at the Equator to 6° at the poles. For example, in East Germany the angle of convergence ranges from approximately 4° 37' 54" near Plauen in the south to 4° 51' 37" near Rostock in the north.

Because of this variation, maps are supplied that extend the grid pattern of adjacent zones across each other (fig 4- 6). If a NATO or Warsaw Pact soldier is using a large-scale map when working with projected grids, he will need the adjacent map sheet. This is because the map boundary or neat line for a large-scale map is the pleat. Therefore, one would need the adjacent map sheet which is in the next zone.

[image: Figure, page 49]

Imagine that you are at 32U QA 045485. Illustrated in figure 4-7 is the adjacent map sheet you would need to project the grids. Note that the tick marks on the outside margins indicate the grid lines from the original zone (32U). Using these tick marks and a straightedge, the projected grid lines can be drawn on the map sheet as illustrated in figure 4-8 (dashed lines).



ADJACENT MAP SHEET

[image: Figure, page 50]



ADJACENT MAP SHEET WITH PROJECTED GRIDS

[image: Figure, page 50]

Figure 4-8. 33U TR 1:50,000 large scale (in miniature) with projected grids.

TICK MARKS WILL APPEAR IN BLUE ON 1:500,000MAP SHEET.

Medium-scale maps present a somewhat different problem. Here the soldier can construct his own projected grid lines with a straightedge by extending the east-west lines across the pleat (fig 4-9).

[image: Figure, page 52]

Figure 4-9. GK zone 3 grid projection.

Measurements within these partial 100,000-meter blocks are still made from the lower left corner of the full block. This concept is critical only within the partial blocks that are east of the pleat, as the lower left corner ofthese blocks has been cut out. In these blocks, measurements are made from where the lower left-hand corner would have been if the blocks had been drawn to their full 100,000-meter value. In figure 4-9, for example, you will see that the measurements for the projected zone 3 grid block, that is east of the pleat, begins at the lower left-hand corner (arrow). This projection technique makes plotting on the map easier and avoids complex computations and their accompanying errors. Thus, by using projection, a Warsaw Pact soldier can stand in zone 3 and report locations in zone 2 as if the locations were in zone 3. Conversely, projections may be made for blocks that fall across the pleat from zone 2 into zone 3.

[image: Figure, page 53]


Recognition of a Projected Grid

To determine if a GK grid is a projected grid, one must first convert the GK to a UTM military grid. Using the calculator or graph method, as explained in chapter 3, determine if the GK coordinates of 5652869 2718698 are projected. Converting the GK to a UTM grid value, you should arrive at 32U QB 18558 50660.

Now, if you try to find this location on a map, you will see that it does not exist because the QB block ends at the pleat before the easting can reach 18,000 meters. Therefore, the GK grid is projected from the GK zone 2 into GK zone 3 (fig 4-11).

[image: Figure, page 54]

OUTER VALUES — GAUSS-KRASOVSKIJ INNER VALUES — UTM MILITARY GRID

Figure 4-11. GK zone 2 projection into zone 3.

Having determined that the GK grid is projected, ifyou are using a large-scale map, you must obtain the adjacent map sheet. Project the grids by drawing a line between outside marginal tick marks as illustrated in figure 4-8.

[image: Figure, page 55]

If you are using a medium-scale map, extend the east-west lines across the pleat as illustrated in figures 4-9 and 4-11.

[image: Figure, page 55]
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CONVERSION FROM POLAR TO RECTANGULAR COORDINATES

General-

The maps discussed in chapters 1, 2, and 3 use rectangular coordinates. Using a transverse Mercator projection, a set of north-south and east-west lines is superimposed upon the map surface and the resultant is referred to as the Universal Transverse Mercator (UTM) military grid system. Warsaw Pact countries use a transverse cylindrical Gauss-Krasovskij (GK) projection which is similar, but not identical, to the transverse Mercator. North-south and east-west lines also are superimposed on the GK projection. Locations on both types of maps are expressed in meters from the north-south and east-west lines. NATO soldiers determine a location by reading RIGHT and UP whereas a Warsaw Pact soldier reads his map UP and RIGHT. However, other methods of expressing locations also are used. For example, and artilleryman can express locations in a range and direction (azimuth) format. A Warsaw Pact soldier on a mountaintop might plot a location of a church steeple as 30 mils from grid north at a range of 2500 meters. I A £

[image: Figure, page 57]

There are three standard points of reference: true north, magnetic north, and grid north (fig 5-2).

TRUE MAGNETIC / GRID S^SIsa ; v .'Si

Figure 5-2. True, magnetic, and grid north reference points.

[image: Figure, page 58]



TRUE NORTH

The direction from any position on the earth's surface to the north pole. All lines of longitude are true north lines. This reference point is symbolized by a star.

[image: Figure, page 58]



MAGNETIC NORTH

The direction to the north magnetic pole as Indicated by a compass. This reference point is symbolized by a half arrowhead.

[image: Figure, page 58]

The north that is established by the vertical grid lines on the map. This reference point is symbolized by the letters GN.

The polar coordinate system normally uses grid north as its starting point or reference line. As indicated in figure 5- 3, NATO measurements are clockwise from the reference line.

[image: Figure, page 59]

The unit of angular measurement is the mil: a circle is divided into 6,400 mils. Using the polar coordinate system, a point on a map may be determined or plotted from a known point by giving direction and distance along the direction line.

Significant differences exist between NATO and Warsaw Pact utilization of this system. For example, while our soldiers use 6,400 mils to equal 360°, Warsaw Pact soldiers divide a circle into 6,000 mils. Additionally, while our measurements are clockwise from the reference line, Warsaw Pact soldiers have the option of measuring their azimuth either clockwise or counterclockwise. Normally, the counterclockwise measurements are only used for special purposes and measurements. While Warsaw Pact forces generally measure clockwise from grid north, they may also measure either clockwise or counterclockwise from a reference point other than grid north.


The Conversion Process

In the following conversion exercises, we will use the Warsaw Pact expression (6,000 mils = 360°). For computation ease, the following information is provided:


	1 mil equals .06°

	1° equals 16.67 mils



[image: Figure, page 60]

Once the Warsaw Pact mil reading has been converted to degrees, the conversion of polar to rectangular coordinates requires a minimal use of trigonometry involving the SINE and COSINE functions. The values for SINE and COSINE can be obtained from the tables of natural trigonometric functions contained in appendix G or from a hand calculator with trigonometric functions.












	READ

DOWN
	-

Z

i/)
	+

+

z

iff
	
	
	



	
	o

u

i/)
	o

=

u
	SIN
	COS
	




	
	180.0
	0.0
	0.00000
	1.0000
	



	
	
	
	.00175
	1.0000
	



	
	
	.2
	.00349
	1.0000
	



	
	
	.3
	.00524
	1.0000
	



	
	
	
	.00698
	1.0000
	



	
	.5
	.5
	.00873
	1.0000
	



	
	
	
	.01047
	0.9999
	



	
	
	.7
	.01222
	.9999
	



	
	
	
	.01396
	.9999
	



	
	.9
	.9
	.01571
	.9999
	



	
	181.0
	
	0.01745
	0.9998
	



	
	
	
	.01920
	.9998
	



	
	
	.2
	.02094
	.9998
	



	
	
	
	.02269
	.9997
	



	
	
	.4
	.02243
	.9997
	



	
	
	
	.02618
	.9997
	



	
	
	.6
	.02792
	.9996
	



	
	
	
	.02967
	.9996
	



	
	
	.9
	.03141

.03316
	.9995

.9995
	



	
	
	2.0
	0.03490
	0.9994
	



	
	
	
	.03664
	.9993
	



	
	.2
	.2
	.03839
	.9993
	



	
	.3
	.3
	.04013
	.9992
	



	
	
	
	.04188
	.9991
	



	
	
	.5
	.04362
	.9990
	



	
	.6
	.6
	.04536
	.9990
	



	
	.7
	.7
	.04711
	.9989
	



	
	.8
	.8
	.04885
	.9988
	



	
	
	.9
	.05059
	.9987
	



	
	183.0
	3.0
	0.05234
	.0.9986
	



	
	
	
	.05408
	.9985
	



	
	
	
	.05582
	.9984
	



	
	
	.3
	.05756
	.9983
	



	
	
	.4
	.05931
	.9982
	



	
	
	.5
	.06105
	.9981
	



	
	
	
	.06279
	.9980
	



	
	
	
	.06453
	.9979
	



	
	.8
	.8
	.06627
	.9978
	



	
	.9
	.9
	.06802
	.9977
	



	
	
	
	
	
	READ





Figure 5-5. Table of natural trigonometric functions - SINE; COSINE for angles in degrees and decimals.

UP

The natural trigonometric functions table for SINE and COSINE is illustrated in figure 5-5. As you can see, the table is divided into two major trigonometric columns SIN (SINE) and COS (COSINE). These functions are separated by a heavy dark line. There are two columns of degrees to the left of the SIN functions and two columns to the right of the COS functions. The table is divided into tenths and allows the computation of SINE and COSINE for each tenth of a degree from 0° throught 359°. Natural trigonometric functions tables normally are computed for 0° to 90°; however, since there are four quadrants (figure 5-6), the SINE and COSINE for all 360° in tenths are provided.

0 - 360 ' 90 '

180 (

Figure 5-6. Quadrants,

270 ° ^ 5 /

Please note that the left-hand degree columns are read from the top to the bottom of the page, while the righthand degree columns are read from the bottom of the page to the top.

Converting polar coordinates to GK coordinates without the aid of a hand calculator is not difficult; however, you must be able to determine the SINE and COSINE from the natural trigonometric functions table (appendix G). To determine the COSINE for 182°, for example, refer to figure 5-5. First, read down the left-hand column until you come to 182°. Next, locate the COSINE column (COS) at the top of the table and proceed down the column, stopping on the 182° line. The COSINE of 182° is 0.9994. Please note that the same COSINE for 182° is also applicable for 2.0°, 178.0°, and 358.0° as well. However, the sign (plus or minus) may differ.

Again referring to figure 5-5, determine the SINE of 177°. First, read up the right-hand column until you locate 177°. Remember the trigonometric function is read from the bottom of the table for all angular values on the right column. After finding 177°, locate the SINE column (SIN) at the top of the page and proceed up the column stopping on the 177° line. The SINE of 177° is 0.05234.

If you are using a hand calculator to determine trigonometric functions of SINE and COSINE, the sign of the function (+ or -) is automatically indicated. When manually converting polar coordinates, you must determine the appropriate sign of the function.

[image: Figure, page 63]

Figure 5-7. Signs for each quadrant.

Illustrated in figure 5-7 is a circle that is divided into the four quadrants and indicates the appropriate sign (+ or -) for the SINE and COSINE within each quadrant. To accurately complete the conversion process, it is imperative that you use the correct sign. If the direction line is located within the southeast (SE) quadrant for example, the SINE is positive and the COSINE is negative. A direction line located within the northeast (NE) quadrant would use a positive SINE and a positive COSINE in the conversion formula. Looking again at the natural trigonometric functions table (fig 5-5), you will see the correct sign (+ or -) indicated above each degree column.

The formulas for conversion of polar to rectangular coor-

[image: Figure, page 64]

The mathematical steps in the following problems are not rounded off to the next higher number.

[image: Figure, page 65]

Known Point # 5826615 2591730

Range (RGE) Q 2500 meters

Mils 0 500 clockwise from grid north

[image: Figure, page 65]

GIVEN: GK Coordinates 5826615 2591730

RGE 2500 meters

Mils 500 clockwise from grid north









	Step 1
	Substitute known values.
	X unk =

5826615 + 2500 [COSINE (.06 X 500)]




	Step 2
	Determine a. (To change

mils to degrees multiply

by .06.)
	X unk =

5826615 + 2500 [COSINE 30]



	Step 3
	Determine COSINE of 30

degrees from appendix G.

(The sign is positive as

30 degrees is within the

NE quadrant.)
	X unk =

5826615 + 2500 [.8660]



	Step 4
	Multiply result.
	X unk =

5826615 + 2165



	StepS
	Add.
	X unk =

5828780













	Step 1
	Substitute known values.
	Y unk =

2591730 + 2500 [SINE (.06 X 500)]




	Step 2
	Determine a. (To change

mils to degrees^multiply

by .06.)
	Y unk =

2591730 + 2500 [SINE 30]



	Step 3
	Determine SINE of 30

degrees from appendix G.

(The sign is positive as

30 degrees is within the

NEquadrant.)
	Y unk =

2591730 + 2500 [.5000]



	Step 4
	Multiply result.
	Y unk =

2591730 + 1250



	StepS
	Add.
	Y unk =

2592980





The X unk and Y unk have now been solved and are GK coordinates 5828780 2592980 .

As previously stated, Warsaw Pact soldiers can measure clockwise or counterclockwise from any of the four compass points. Additionally, to perform the conversion, you must convert the mil azimuth to degrees as measured clockwise from grid north. Problem 2 is an example of a GK polar coordinate that is measured counterclockwise from grid south. To transform the angle so that it is clockwise from grid north, first convert the mils to degrees by multiplying by .06. Then, subtract the result from 180°.

Known Point • 5826615 2591730 Range (RGE) £ 1200 meters

Mils ^ 1050 counterclockwise from grid south

[image: Figure, page 67]

GIVEN: GK Coordinates

RGE Mils

5826615 2591730

1200 meters

1050 counterclockwise from grid south



Northing Formula 0 X unk = X kn + R(COSINEa)









	Step 1
	Substitute known values.
	X unk =

5826615 + 1200 [COSINE (.06 X 1050)




	Step 2
	Determine a. (To change

mils to degrees,multiply

by .06.)
	X unk =

5826615 + 1200 [COSINE 63]



	Step 3
	Subtract a from 180. (Angle

must be clockwise from grid

north.)
	X unk =

5826615 + 1200 [COSINE 117]



	Step 4
	Determine COSINE of 117

degrees from appendix G.

(The sign is negative as

117 degrees is within the

SE quadrant.)
	X unk =

5826615 + 1200 [4540]



	Step 5
	Multiply result.
	X unk =

5826615-544



	Step6
	Add.
	X unk =

5826071













	Step 1
	Substitute known values.

(Note: 117 degrees was

computed in steps 2/3

above.)
	Y unk =

2591730+

1200 (SINE 117)




	Step 2
	Determine SINE of 117

degrees from appendix G.

(The sign is positive as

117 degrees is within the

SE quadrant.)
	Y unk =

2591730 + 1200 (.8910)



	Step 3
	Multiply result.
	2591730+

Y unk =

1069



	Step 4
	Add.
	Y unk =

2592799





The X unk and Y unk have now been solved and the unknown location is GK coordinates 5826071 2592799.

[image: Figure, page 69]

In this example, the GK azimuth is measured clockwise from grid west. Remember - to convert GK polar coordinates to rectangular, the angle must be measured from grid north. Therefore, change mil azimuth to degrees by multiplying by .06,* then subtract 90 degrees from the result.

Known Point % 5826615 2591730

Range (RGE) £ 5100 meters

Mils ^ 5350 clockwise from grid west

[image: Figure, page 69]

GIVEN: GK Coordinates Il§! 5826615 2591730 nsm

RGE 5100 meters

Mils !§§2l 5350 clockwise from grid west

Northing Formula © X unk = X kn + R(COSINEa)

The X unk and Y unk have now been solved and the unknown location is GK coordinates 5823406 2587767.

[image: Figure, page 71]

The GK azimuth in problem 4 is measured clockwise from grid east. To convert this azimuth to one from grid north, multiply the azimuth by .06 and then add 90 to the result.


Known Point % 5826615 2591730 Range (RGE) £ 3200 meters Mils £ 4250 clockwise from grid east



[image: Figure, page 71]

GIVEN: GK Coordinates

RGE|

5826615 2591730

3200 meters

Mils Í

4250 clockwise from grid east

X unk = 5829705

Northing Formula O X unk = X kn + R(COSINEa)









	Step 1
	Substitute known values.
	X unk =

5826615 + 3200 [COSINE (.06 X 4250)]



	Step 2
	Determine a. (To change

mils to degrees multiply

by .06.)
	X unk =

5826615 + 3200 [COSINE 255]



	Step3
	Add 90 to a. (Angle must

be clockwise from grid

north.)
	X unk =

5826615 + 3200 [COSINE 345]



	Step 4
	Determine COSINE of 345

degrees from appendix G.

(The sign is positive as

345 degrees is within the

NW quadrant.)
	X unk =

5826615 + 3200 [.9659]




	Step 5
	Multiply result.
	X unk =

5826615+

3090







Easting Formula O Y unk = Y kn+R(SINEa)

Step 6 Add.









	Step 1
	Substitute known values.

I

(Note: 345 degrees was

j

computed in steps 2/3

above.)
	Y unk =

2591730 + 3200 (SINE 345)




	Step 2
	Determine SINE of 345

j

degrees from appendix G.

The sign is negative as

j

345 degrees is within the

NW quadrant.)

¡
	Y unk =

2591730 + 3200 (2588)



	Step3
	i

Multiply result.

S
	Y unk =

2591730-828



	Step 4
	Add.

I
	Y unk =

2590902





The X unk and Y unk have now been solved and the unknown location is GK coordinates 5829705 2590902.

[image: Figure, page 73]

In this ñnal problem, the GK azimuth is measured counterclockwise from grid north. To convert this azimuth to one measured clockwise from grid north, multiply by .06 and subtract from 360.

Known Point % 5798760 3299500

Range (RGE) Q 2600 meters

Mils ^ 660 counterclockwise from grid north

[image: Figure, page 73]



GIVEN: GK Coordinates RGE 5798760 3299500 2600 meters

Mils 660 counterclockwise from grid north



Northing Formula • X unk = X kn + R(COSINEa)









	Step 1
	Substitute known values.
	X unk =

5798760 + 2600 [COSINE (.06

X 660)]




	Step 2
	Determine a. (To change

mils to degrees/multiply

by .06.)
	X unk =

5798760 + 2600 [COSINE 39.6]



	Step3
	Subtract a from 360.

(Angle must be clockwise

from grid north.)
	X unk =

5798760 + 2600 [COSINE 320.4]



	Step 4
	Determine COSINE of 320.4

degrees from appendix G.

(The sign is positive as

320.4 degrees is within

the NW quadrant.)
	X unk =

5798760 + 2600 [.7705]



	Step 5
	Multiply result.
	X unk =

5798760 + 2003



	Step6
	Add.
	X unk =

5800763







Easting Formula • Y unk = Y kn + R(SINEa)









	Step 1
	Substitute known values.

(Note: 320.4 degrees was

computed in steps 2/3

above.)
	Y unk =

3299500 + 2600 (SINE 320.4)



	Step 2
	Determine SINE of 320.4

degrees from appendix G.

(The sign is negative as

320.4 degrees is within

the NW quadrant.)
	Y unk =

3299500 + 2600 (6374)



	Step 3
	Multiply result.
	Y unk =

3299500-

1657



	Step 4
	Add.
	Y unk =

3297843






The X unk and Y unk have now been solved and the unknown location is GK coordinates 5800763 3297843.




	r
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WARSAW PACT MAP

This map insert is a 1:5,000,000 representation of Western Europe and the Warsaw Pact countries. It is divided into Gauss-Krasovskij (GK) zones 1 through 5 and includes the northern portion of Norway. The conversion formulas for each GK zone are located in the margin and each zone has been overlaid with the appropriate UTM 100,000-meter square digraph. The following land area is covered:
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1 (UTM
	latitude

to

42°

00'

54°

00'

North

to

longitude

00'

East

6°

00'

0°



	zone

2

32)

GK

(UTM
	to

latitude

42°

00'

57°

00'

North

to

East

longitude

00'

00'

6°

12°



	zone

33)

3

(UTM

GK
	to

latitude

42°

00'

57°

00'

North

to

East

longitude

00'

00'

12°

18°



	zone

4

34)

GK

(UTM
	to

latitude

40°

00'

60°

00'

North

to

East

longitude

00'

00'

24°

18°



	
	710

to

latitude

00'

00'

North

69°

to

00'

East

longitude

24°

00'

18°



	zone

5

35)

GK

(UTM
	latitude

00'

to

00'

40°

60°

North

to

East

longitude

00'

30°

00'

24°



	
	710

to

latitude

00'

69°

00'

North

to

East

longitude

24°

00'

30°

00'
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NORTHING AND EASTING GRAPHS

This appendix consists of seven foldouts. Each foldout represents a Gauss-Krasovskij (GK) zone and depicts the appropriate northing and easting graph for that zone.
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N = x - Ax
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2®IMi I IF©BM(y)lLA 1

NORTHING OR N IS EQUAL TO:

X-AX

EASTING OR E IS EQUAL TO:

Y+AY

WHERE:

GK NORTHING (7 DIGITS)

Ax " NORTHING DIFFERENCE FROM GRAPH

Y - GK EASTING (6 DIGITS)

AY = EASTING DIFFERENCE FROM GRAPH
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G»TÎM(§ <§lâAIPIn) N = X - Ax

40 o 00 , to 60°00' North Latitude

24°00/ to 30 o 00 East Longitude f

6700000
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E = Y + AY
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l©ß9ll I

NORTHING OR N IS EQUAL TO:

X-AX

EASTING OR E IS EQUAL TO:

Y+AY

WHERE:

X GK NORTHING (7 DIGITS)

AX NORTHING DIFFERENCE FROM GRAPH

Y GK EASTING (6 DIGITS)

AY EASTING DIFFERENCE FROM GRAPH
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N = X - AX
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3000 AX



mmm

E= Y + AY
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GK ZONE 4

69°00' to 71°00' North Latitude

18°00' to 24°00' East Longitude



4J (MA-

NORTHING OR N IS EQUAL TO:

x-Ax

EASTING OR E IS EQUAL TO:

Y+AY



WHERE:

GK NORTHING (7 DIGITS)

AX = NORTHING DIFFERENCE FROM GRAPH

Y - GK EASTING (6 DIGITS)

AY = EASTING DIFFERENCE FROM GRAPH

[image: Figure, page 93]
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GK ZONE 5

69° 00' to 71°00' North Latitude

24°00' to 30°00' East Longitude



WA-

NORTHING OR N IS EQUAL TO:

x-Ax

EASTING OR E IS EQUAL TO:

Y+AY

WHERE:

X GK NORTHING (7 DIGITS)

AX NORTHING DIFFERENCE FROM GRAPH

Y GK EASTING (6 DIGITS)

AY EASTING DIFFERENCE FROM GRAPH
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NORTHING AND EASTING DIFFERENCE TABLES

This appendix consists of northing (A X) and easting (A Y) differences for the Warsaw Pact area and adjacent territories.












	NORTHING

GK

(X)
	
	
	DELTA

X

(A X)
	
	



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	4398751-4401250
	1713
	1708
	1705
	1699
	1693



	4401251-4403750
	1714
	1709
	1706
	1700
	1694



	4403751 - 4406250
	1715
	1710
	1707
	1701
	1695



	4406251 - 4408750
	1716
	1711
	1708
	1702
	1696



	4408751-4411250
	1717
	1712
	1709
	1703
	1697



	4411251-4413750
	1718
	1713
	1710
	1704
	1698



	4413751-4416250
	1719
	1714
	1711
	1705
	1699



	4416251-4418750
	1720
	1715
	1712
	1706
	1700



	4418751-4421250
	1721
	1716
	1713
	1707
	1701



	4421251-4423750
	1722
	1717
	1714
	1708
	1702



	4423751 - 4426250
	1723
	1718
	1715
	1709
	1703



	4426251 - 4428750
	1724
	1719
	1716
	1710
	1704



	4428751-4431250
	1725
	1720
	1717
	1711
	1705



	4431251-4433750
	1726
	1721
	1718
	1712
	1706



	4433751 - 4436250
	1727
	1722
	1719
	1713
	1707



	4436251-4438750
	1728
	1723
	1720
	1714
	1708



	4438751-4441250
	1729
	1724
	1721
	1715
	1709



	4441251-4443750
	1730
	1725
	1722
	1716
	1710



	4443751 - 4446250
	1731
	1726
	1723
	1717
	1711



	4446251 - 4446750
	1732
	1727
	1724
	1718
	1712



	4448751-4451250
	1733
	1728
	1725
	1719
	1713



	4451251-4453750
	1734
	1729
	1726
	1720
	1714



	4453751 - 4456250

4456251 - 4458750
	1735
	1730
	1727
	1721

1722
	1715

1716



	4458751-4461250
	1736

1737
	1731

1732
	1728

1729
	1723
	1717



	4461251-4463750
	1738
	1733
	1730
	1724
	1718



	4436751 - 4466250
	1739
	1734
	1731
	1725
	1719



	4466251 - 4468750
	1740
	1735
	1732
	1726
	1720



	4468751-4471250
	1741
	1736
	1733
	1727
	1721



	4471251-4473750
	1742
	1737
	1734
	1728
	1722



	4473751 - 4476250
	1743
	1738
	1735
	1729
	1723



	4476251 - 4478750
	1744
	1739
	1736
	1730
	1724



	4478751-4481250
	1745
	1740
	1737
	1731
	1725



	4481251-4483750
	1746
	1741
	1738
	1732
	1726



	4483751 - 4486250
	1747
	1742
	1739
	1733
	1727



	4486251 - 4488750
	1748
	1743
	1740
	1734
	1728



	4488751-4491250
	1749
	1744
	1741
	1735
	1729



	4491251-4493750
	1750
	1745
	1742
	1736
	1730



	4493751 - 4496250
	1751
	1746
	1743
	1737
	1731



	4496251-4498750
	1752
	1747
	1744
	1738
	1732



	4498751-4501250
	1753
	1748
	1745
	1739
	1733
















	NORTHING

(X)

GK
	
	
	DELTA

X

(A
	X)
	



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	4498751-4501250
	1753
	1748
	1745
	1739
	1733



	4501251-4503750
	1754
	1749
	1746
	1740
	1734



	4503751 - 4506250
	1755
	1750
	1747
	1741
	1735



	4506251-4508750
	1756
	1751
	1748
	1742
	1736



	4508751-4511250
	1757
	1752
	1749
	1743
	1737



	4511251-4513750
	1758
	1753
	1750
	1744
	1738



	4513751-4516250
	1759
	1754
	1751
	1745
	1739



	4516251-4518750
	1760
	1755
	1752
	1746
	1740



	4518751-4521250
	1761
	1756
	1753
	1747
	1741



	4521251-4523750
	1762
	1757
	1754
	1748
	1742



	4523751 - 4526250
	1763
	1758
	1755
	1749
	1743



	4526251-4528750
	1764
	1759
	1756
	1750
	1744



	4528751-4531250
	1765
	1760
	1757
	1751
	1745



	4531251-4533750
	1766
	1761
	1758
	1752
	1746



	4533751 - 4536250
	1767
	1762
	1759
	1753
	1747



	4536251-4538750
	1768
	1763
	1760
	1754
	1748



	4538751-4541250
	1769
	1764
	1761
	1755
	1749



	4541251-4543750
	1770
	1765
	1762
	1756
	1750



	4543751 - 4546250
	1771
	1766
	1763
	1757
	1751



	4546251 - 4548750
	1772
	1767
	1764
	1758
	1752



	4548751-4551250
	1773
	1768
	1765
	1759
	1753



	4551251-4553750
	1774
	1769
	1766
	1760
	1754



	4553751 - 4556250
	1775
	1770
	1767
	1761
	1755



	4556251 - 4558750
	1776
	1771
	1768
	1762
	1756



	4558751-4561250
	1777
	1772
	1769
	1763
	1757



	4561251-4563750
	1778
	1773
	1770
	1764
	1758



	4563751 - 4566250
	1779
	1774
	1771
	1765
	1759



	4566251 - 4568750
	1780
	1775
	1772
	1766
	1760



	4568751-4571250
	1781
	1776
	1773
	1767
	



	4571251-4573750
	1782
	1777
	1774
	1768
	1761

1762



	4573751 - 4576250
	1783
	1778
	1775
	1769
	1763



	4576251-4578750
	1784
	1779
	1776
	1770
	1764



	4578751-4581250
	1785
	1780
	1777
	1771
	1765



	4581251-4583750
	1786
	1781
	1778
	1772
	1766



	4583751 - 4586250
	1787
	1782
	1779
	1773
	1767



	4586251 - 4588750
	1788
	1783
	1780
	1774
	1768



	4588751-4591250
	1789
	1784
	1781
	1775
	1769



	4591251-4593750
	1790
	1785
	1782
	1776
	1770



	4593751 - 4596250
	1791
	1786
	1783
	1777
	1771



	4596251 - 4598750
	1792
	1787
	1784
	1778
	1772



	4598751-4601250
	1793
	1788
	1785
	1779
	1773
















	NORTHING

(X)

GK
	
	
	DELTA

X

(A
	X)
	



	
	ZONE 1
	ZONE2
	ZONES
	ZONE4
	ZONES




	4598751-4601250
	1793
	1788
	1785
	1779
	1773



	4601251-4603750
	1794
	1789
	1786
	1780
	1774



	4603751 - 4606250
	1795
	1790
	1787
	1781
	1775



	4606251-4608750
	1796
	1791
	1788
	1782
	1776



	4608751-4611250
	1797
	1792
	1789
	1783
	1777



	4611251-4613750
	1798
	1793
	1790
	1784
	1778



	4613751-4616250
	1799
	1794
	1791
	1785
	1779



	4616251-4618750
	1800
	1795
	1792
	1786
	1780



	4618751-4621250
	1801
	1796
	1793
	1787
	1781



	4621251-4623750
	1802
	1797
	1794
	1788
	1782



	4623751 - 4626250
	1803
	1798
	1795
	1789
	1783



	4626251-4628750
	1804
	1799
	1796
	1790
	1784



	4628751-4631250
	1805
	1800
	1797
	1791
	1785



	4631251-4633750
	1806
	1801
	1798
	1792
	1786



	4633751 - 4636250
	1807
	1802
	1799
	1793
	1787



	4636251-4638750
	1808
	1803
	1800
	1794
	1788



	4638751-4641250
	1809
	1804
	1801
	1795
	1789



	4641251-4643750
	1810
	1805
	1802
	1796
	1790



	4643751 - 4646250
	1811
	1806
	1803
	1797
	1791



	4646251 - 4648750
	1812
	1807
	1804
	1798
	1792



	4648751-4651250
	1813
	1808
	1805
	1799
	1793



	4651251-4653750
	1814
	1809
	1806
	1800
	1794



	4653751 - 4656250
	1815
	1810
	1807
	1801
	1795



	4656251 - 4658750
	1816
	1811
	1808
	1802
	1796



	4658751-4661250
	1817
	1812
	1809
	1803
	1797



	4661251-4663750
	1818
	1813
	1810
	1804
	1798



	4663751 - 4666250
	1819
	1814
	1811
	1805
	1799



	4666251 - 4668750
	1820
	1815
	1812
	1806
	1800



	4668751-4671250
	1821
	1816
	1813
	1807
	1801



	4671251-4673750
	1822
	1817
	1814
	1808
	1802



	4673751 - 4676250
	1823
	1818
	1815
	1809
	1803



	4676251 - 4678750
	1824
	1819
	1816
	1810
	1804



	4678751-4681250
	1825
	1820
	1817
	1811
	1805



	4681251-4683750
	1826
	1821
	1818
	1812
	1806



	4683751 - 4686250
	1827
	1822
	1819
	1813
	1807



	4686251 - 4688750
	1828
	1823
	1820
	1814
	1808



	4688751-4691250
	1829
	1824
	1821
	1815
	1809



	4691251-4693750
	1830
	1825
	1822
	1816
	1810



	4693751 - 4696250
	1831
	1826
	1823
	1817
	1811



	4696251 - 4698750
	1832
	1827
	1824
	1818
	1812



	4698751-4701250
	1833
	1828
	1825
	1819
	1813
















	NORTHING

(X)

GK
	
	
	DELTA

X

(A X)
	
	



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	4698751-4701250
	1833
	1828
	1825
	1819
	1813



	4701251-4703750
	1834
	1829
	1826
	1820
	1814



	4703751 - 4706250
	1835
	1830
	1827
	1821
	1815



	4706251-4708750
	1836
	1831
	1828
	1822
	1816



	4708751-4711250
	1837
	1832
	1829
	1823
	1817



	4711251-4713750
	1838
	1833
	1830
	1824
	1818



	4713751-4716250
	1839
	1834
	1831
	1825
	1819



	4716251-4718750
	1840
	1835
	1832
	1826
	1820



	4718751-4721250
	1841
	1836
	1833
	1827
	1821



	4721251-4723750
	1842
	1837
	1834
	1828
	1822



	4723751 - 4726250
	1843
	1838
	1835
	1829
	1823



	4726251 - 4728750
	1844
	1839
	1836
	1830
	1824



	4728751-4731250
	1845
	1840
	1837
	1831
	1825



	4731251-4733750
	1846
	1841
	1838
	1832
	1826



	4733751 - 4736250
	1847
	1842
	1839
	1833
	1827



	4736251-4738750
	1848
	1843
	1840
	1834
	1828



	4738751-4741250
	1849
	1844
	1841
	1835
	1829



	4741251-4743750
	1850
	1845
	1842
	1836
	1830



	4743751 - 4746250
	1851
	1846
	1843
	1837
	1831



	4746251-4748750
	1852
	1847
	1844
	1838
	1832



	4748751-4751250
	1853
	1848
	1845
	1839
	1833



	4751251-4753750
	1854
	1849
	1846
	1840
	1834



	4753751 - 4756250
	1855
	1850
	1847
	1841
	1835



	4756251-4758750
	1856
	1851
	1848
	1842
	1836



	4758751-4761250
	1857
	1852
	1849
	1843
	1837



	4761251-4763750
	1858
	1853
	1850
	1844
	1838



	4763751 - 4766250

4766251 - 4768750
	1859
	1854
	1851
	1845
	1839



	4768751-4771250
	1860
	1855
	1852
	1846
	1840



	4771251-4773750
	1861

1862
	1856

1857
	1853
	1847
	1841



	4773751 - 4776250
	
	
	1854
	1848
	1842



	4776251 - 4778750
	1863

1864
	1858
	1855
	1849
	1843



	4778751-4781250
	1865
	1859

1860
	1856

1857
	1850
	1844



	4781251-4783750
	1866
	1861
	1858
	1851

1852
	1845



	4783751 - 4786250
	1867
	1862
	1859
	1853
	1846

1847



	4786251-4788750
	1868
	1863
	1860
	1854
	1848



	4788751-4791250
	1869
	1864
	1861
	1855
	1849



	4791251-4793750
	1870
	1865
	1862
	1856
	1850



	4793751 - 4796250
	1871
	1866
	1863
	1857
	1851



	4796251 - 4798750
	1872
	1867
	1864
	1858
	1852



	4798751-4801250
	1873
	1868
	1865
	1859
	1853
















	NORTHING

(X)

GK
	
	
	DELTA

X

(A
	X)
	




	
	ZONE 1
	ZONE2
	ZONES
	ZONE4
	ZONES



	4798751-4801250
	1873
	1868
	1865
	1859
	1853



	4801251-4803750
	1874
	1869
	1866
	1860
	1854



	4803751-4806250
	1875
	1870
	1867
	1861
	1855



	4806251-4808750
	1876
	1871
	1868
	1862
	1856



	4808751-4811250
	1877
	1872
	1869
	1863
	1857



	4811251-4813750
	1878
	1873
	1870
	1864
	1858



	4813751-4816250
	1879
	1874
	1871
	1865
	1859



	4816251-4818750
	1880
	1875
	1872
	1866
	1860



	4818751-4821250
	1881
	1876
	1873
	1867
	1861



	4821251-4823750
	1882
	1877
	1874
	1868
	1862



	4823751-4826250
	1883
	1878
	1875
	1869
	1863



	4826251-4828750
	1884
	1879
	1876
	1870
	1864



	4828751-4831250
	1885
	1880
	1877
	1871
	1865



	4831251-4833750
	1886
	1881
	1878
	1872
	1866



	4833751-4836250
	1887
	1882
	1879
	1873
	1867



	4836251-4838750
	1888
	1883
	1880
	1874
	1868



	4838751-4841250
	1889
	1884
	1881
	1875
	1869



	4841251-4843750
	1890
	1885
	1882
	1876
	1870



	4843751-4846250
	1891
	1886
	1883
	1877
	1871



	4846251-4848750
	1892
	1887
	1884
	1878
	1872



	4848751-4851250
	1893
	1888
	1885
	1879
	1873



	4851251-4853750
	1894
	1889
	1886
	1880
	1874



	4853751-4856250
	1895
	1890
	1887
	1881
	1875



	4856251-4858750
	1896
	1891
	1888
	1882
	1876



	4858751-4861250
	1897
	1892
	1889
	1883
	1877



	4861251-4863750
	1898
	1893
	1890
	1884
	1878



	4863751-4866250
	1899
	1894
	1891
	1885
	1879



	4866251-4868750
	1900
	1895
	1892
	1886
	1880



	4868751-4871250
	1901
	1896
	1893
	1887
	1881



	4871251-4873750
	1902
	1897
	1894
	1888
	1882



	4873751-4876250
	1903
	1898
	1895
	1889
	1883



	4876251-4878750
	1904
	1899
	1896
	1890
	1884



	4878751-4881250
	1905
	1900
	1897
	1891
	1885



	4881251-4883750
	1906
	1901
	1898
	1892
	1886



	4883751-4886250
	1907
	1902
	1899
	1893
	1887



	4886251-4888750
	1908
	1903
	1900
	1894
	1888



	4888751-4891250
	1909
	1904
	1901
	1895
	1889



	4891251-4893750
	1910
	1905
	1902
	1896
	1890



	4893751-4896250
	1911
	1906
	1903
	1897
	1891



	4896251-4898750
	1912
	1907
	1904
	1898
	1892



	4898751-4901250
	1913
	1908
	1905
	1899
	1893
















	NORTHING

(X)

GK
	DELTA

X

X)

(A



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	4898751-4901250
	1913
	1908
	1905
	1899
	1893



	4901251-4903750
	1914
	1909
	1906
	1900
	1894



	4903751 - 4906250
	1915
	1910
	1907
	1901
	1895



	4906251 - 4908750
	1916
	1911
	1908
	1902
	1896



	4908751-4911250
	1917
	1912
	1909
	1903
	1897



	4911251-4913750
	1918
	1913
	1910
	1904
	1898



	4913751-4916250
	1919
	1914
	1911
	1905
	1899



	4916251-4918750
	1920
	1915
	1912
	1906
	1900



	4918751-4921250
	1921
	1916
	1913
	1907
	1901



	4921251-4923750
	1922
	1917
	1914
	1908
	1902



	4923751 - 4926250
	1923
	1918
	1915
	1909
	1903



	4926251 - 4928750
	1924
	1919
	1916
	1910
	1904



	4928751-4931250
	1925
	1920
	1917
	1911
	1905



	4931251-4933750
	1926
	1921
	1918
	1912
	1906



	4933751 - 4936250
	1927
	1922
	1919
	1913
	1907



	4936251-4938750
	1928
	1923
	1920
	1914
	1908



	4938751-4941250
	1929
	1924
	1921
	1915
	1909



	4941251-4943750
	1930
	1925
	1922
	1916
	1910



	4943751 - 4946250
	1931
	1926
	1923
	1917
	1911



	4946251-4948750
	1932
	1927
	1924
	1918
	1912



	4948751-4951250
	1933
	1928
	1925
	1919
	1913



	4951251-4953750
	1934
	1929
	1926
	1920
	1914



	4953751 - 4956250
	1935
	1930
	1927
	1921
	1915



	4956251-4958750
	1936
	1931
	1928
	1922
	1916



	4958751-4961250
	1937
	1932
	1929
	1923
	1917



	4961251-4963750
	1938
	1933
	1930
	1924
	1918



	4963751 - 4966250
	1939
	1934
	1931
	1925
	1919



	4966251-4968750
	1940
	1935
	1932
	1926
	1920



	4968751-4971250
	1941
	1936
	1933
	1927
	1921



	4971251-4973750
	1942
	1937
	1934
	1928
	1922



	4973751 - 4976250
	1943
	1938
	1935
	1929
	1923



	4976251 - 4978750
	1944
	1939
	1936
	1930
	1924



	4978751-4981250
	1945
	1940
	1937
	1931
	1925



	4981251-4983750
	1946
	1941
	1938
	1932
	1926



	4983751 - 4986250
	1947
	1942
	1939
	1933
	1927



	4986251 - 4988750
	1948
	1943
	1940
	1934
	1928



	4988751-4991250
	1949
	1944
	1941
	1935
	1929



	4991251-4993750
	1950
	1945
	1942
	1936
	1930



	4993751 • 4996250
	1951
	1946
	1943
	1937
	1931



	4996251 - 4998750
	1952
	1947
	1944
	1938
	1932



	4998751-5001250
	1953
	1948
	1945
	1939
	1933
















	NORTHING

GK

(X)
	
	
	DELTA

X

(A
	X)
	



	
	ZONE 1
	ZONE 2
	ZONE 3
	ZONE 4
	ZONES




	4998751-5001250
	1953
	1948
	1945
	1939
	1933



	5001251-5003750
	1954
	1949
	1946
	1940
	1934



	5003751 - 5006250
	1955
	1950
	1947
	1941
	1935



	5006251 - 5008750
	1956
	1951
	1948
	1942
	1936



	5008751-5011250
	1957
	1952
	1949
	1943
	1937



	5011251-5013750
	1958
	1953
	1950
	1944
	1938



	5013751-5016250
	1959
	1954
	1951
	1945
	1939



	5016251-5018750
	1960
	1955
	1952
	1946
	1940



	5018751-5021250
	1961
	1956
	1953
	1947
	1941



	5021251-5023750
	1962
	1957
	1954
	1948
	1942



	5023751 - 5026250
	1963
	1958
	1955
	1949
	1943



	5026251-5028750
	1964
	1959
	1956
	1950
	1944



	5028751-5031250
	1965
	1960
	1957
	1951
	1945



	5031251-5033750
	1966
	1961
	1958
	1952
	1946



	5033751 - 5036250
	1967
	1962
	1959
	1953
	1947



	5036251 - 5038750
	1968
	1963
	1960
	1954
	1948



	5038751 -5041250
	1969
	1964
	1961
	1955
	1949



	5041251-5043750
	1970
	1965
	1962
	1956
	1950



	5043751 - 5046250
	1971
	1966
	1963
	1957
	1951



	5046251 - 5048750
	1972
	1967
	1964
	1958
	1952



	5048751-5051250
	1973
	1968
	1965
	1959
	1953



	5051251-5053750
	1974
	1969
	1966
	1960
	1954



	5053751 - 5056250
	1975
	1970
	1967
	1961
	1955



	5056251 - 5058750
	1976
	1971
	1968
	1962
	1956



	5058751-5061250
	1977
	1972
	1969
	1963
	1957



	5061251-5063750
	1978
	1973
	1970
	1964
	1958



	5063751 - 5066250
	1979
	1974
	1971
	1965
	1959



	5066251-5068750
	1980
	1975
	1972
	1966
	1960



	5068751-5071250
	1981
	1976
	1973
	1967
	1961



	5071251-5073750
	1982
	1977
	1974
	1968
	1962



	5073751 - 5076250
	1983
	1978
	1975
	1969
	1963



	5076251 - 5078750
	1984
	1979
	1976
	1970
	1964



	5078751-5081250
	1985
	1980
	1977
	1971
	1965



	5081251-5083750
	1986
	1981
	1978
	1972
	1966



	5083751 - 5086250
	1987
	1982
	1979
	1973
	1967



	5086251 - 5088750
	1988
	1983
	1980
	1974
	1968



	5088751-5091250
	1989
	1984
	1981
	1975
	1969



	5091251 -5093750
	1990
	1985
	1982
	1976
	1970



	5093751 - 5096250
	1991
	1986
	1983
	1977
	1971



	5096251 - 5098750
	1992
	1987
	1984
	1978
	1972



	5098751-5101250
	1993
	1988
	1985
	1979
	1973
















	NORTHING

GK

(X)
	
	
	DELTA

X

(A
	X)
	




	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES



	5098751-5101250
	1993
	1988
	1985
	1979
	1973



	5101251-5103750
	1994
	1989
	1986
	1980
	1974



	5103751-5106250
	1995
	1990
	1987
	1981
	1975



	5106251-5108750
	1996
	1991
	1988
	1982
	1976



	5108751-5111250
	1997
	1992
	1989
	1983
	1977



	5111251-5113750
	1998
	1993
	1990
	1984
	1978



	5113751-5116250
	1999
	1994
	1991
	1985
	1979



	5116251-5118750
	2000
	1995
	1992
	1986
	1980



	5118751-5121250
	2001
	1996
	1993
	1987
	1981



	5121251-5123750
	2002
	1997
	1994
	1988
	1982



	5123751-5126250
	2003
	1998
	1995
	1989
	1983



	5126251-5128750
	2004
	1999
	1996
	1990
	1984



	5128751-5131250
	2005
	2000
	1997
	1991
	1985



	5131251-5133750
	2006
	2001
	1998
	1992
	1986



	5133751-5136250
	2007
	2002
	1999
	1993
	1987



	5136251-5138750
	2008
	2003
	2000
	1994
	1988



	5138751-5141250
	2009
	2004
	2001
	1995
	1989



	5141251-5143750
	2010
	2005
	2002
	1996
	1990



	5143751-5146250
	2011
	2006
	2003
	1997
	1991



	5146251-5148750
	2012
	2007
	2004
	1998
	1992



	5148751-5151250
	2013
	2008
	2005
	1999
	1993



	5151251-5153750

5153751-5156250
	2014
	2009
	2006

2007
	2000

2001
	1994

1995



	5156251-5158750
	2015

2016
	2010

2011
	2008
	2002
	1996



	5158751-5161250
	2017
	2012
	2009
	2003
	1997



	5161251-5163750
	2018
	2013
	2010
	2004
	1998



	5163751-5166250
	2019
	2014
	2011
	2005
	1999



	5166251-5168750
	2020
	2015
	2012
	2006
	2000



	5168751-5171250
	2021
	2016
	2013
	2007
	2001



	5171251-5173750
	2022
	2017
	2014
	2008
	2002



	5173751-5176250
	2023
	2018
	2015
	2009
	2003



	5176251-5178750
	2024
	2019
	2016
	2010
	2004



	5178751-5181250
	2025
	2020
	2017
	2011
	2005



	5181251-5183750
	2026
	2021
	2018
	2012
	2006



	5183751-5186250
	2027
	2022
	2019
	2013
	2007



	5186251-5188750
	2028
	2023
	2020
	2014
	2008



	5188751-5191250
	2029
	2024
	2021
	2015
	2009



	5191251-5193750
	2030
	2025
	2022
	2016
	2010



	5193751-5196250
	2031
	2026
	2023
	2017
	2011



	5196251-5198750
	2032
	2027
	2024
	2018
	2012



	5198751-5201250
	2033
	2028
	2025
	2019
	2013

















	NORTHING

GK

(X)
	X

X)

DELTA

(A



	
	ZONE 1
	ZONE2
	ZONES
	ZONE4
	ZONES
	




	5198751-5201250
	2033
	2028
	2025
	2019
	2013
	



	5201251-5203750
	2034
	2029
	2026
	2020
	2014
	



	5203751 - 5206250
	2035
	2030
	2027
	2021
	2015
	



	5206251 - 5208750
	2036
	2031
	2028
	2022
	2016
	



	5208751-5211250
	2037
	2032
	2029
	2023
	2017
	



	5211251-5213750
	2038
	2033
	2030
	2024
	2018
	



	5213751-5216250
	2039
	2034
	2031
	2025
	2019
	



	5216251-5218750
	2040
	2035
	2032
	2026
	2020
	



	5218751-5221250
	2041
	2036
	2033
	2027
	2021
	



	5221251-5223750
	2042
	2037
	2034
	2028
	2022
	



	5223751 - 5226250
	2043
	2038
	2035
	2029
	2023
	



	5226251-5228750
	2044
	2039
	2036
	2030
	2024
	



	5228751-5231250
	2045
	2040
	2037
	2031
	2025
	



	5231251-5233750
	2046
	2041
	2038
	2032
	2026
	



	5233751 - 5236250
	2047
	2042
	2039
	2033
	2027
	



	5236251 - 5238750
	2048
	2043
	2040
	2034
	2028
	



	5238751-5241250
	2049
	2044
	2041
	2035
	2029
	



	5241251-5243750
	2050
	2045
	2042
	2036
	2030
	



	5243751 - 5246250
	2051
	2046
	2043
	2037
	2031
	



	5246251 - 5248750
	2052
	2047
	2044
	2038
	2032
	



	5248751-5251250
	2053
	2048
	2045
	2039
	2033
	



	5251251-5253750
	2054
	2049
	2046
	2040
	2034
	



	5253751 - 5256250
	2055
	2050
	2047
	2041
	2035
	



	5256251-5258750
	2056
	2051
	2048
	2042
	2036
	



	5258751-5261250
	2057
	2052
	2049
	2043
	2037
	



	5261251-5263750
	2058
	2053
	2050
	2044
	2038
	



	5263751 - 5266250
	2059
	2054
	2051
	2045
	2039
	



	
	
	2055
	2052
	2046
	2040
	



	5266251 - 5268750

5268751-5271250
	2060
	2056
	2053
	2047
	2041
	



	5271251-5273750
	2061

2062
	2057
	2054
	2048
	2042
	



	5273751 - 5276250
	2063
	2058
	2055
	2049
	2043
	



	
	2064
	2059
	2056
	2050
	2044
	



	5276251 • 5278750

5278751-5281250
	
	
	2057
	2051
	2045
	



	5281251-5283750
	2065

2066
	2060

2061
	2058
	2052
	2046
	



	
	
	2062
	2059
	2053
	2047
	



	5283751 - 5286250
	2067
	
	
	2054
	2048
	



	5286251-5288750
	2068
	2063
	2060
	2055
	2049
	



	5288751-5291250
	2069
	2064
	2061

2062
	2056
	2050
	



	5291251-5293750
	2070
	2065

2066
	2063
	2057
	2051
	



	5293751 - 5296250
	2071

2072
	2067
	2064
	2058
	2052
	



	5296251-5298750

5298751-5301250
	2073
	2068
	2065
	2059
	2053
	
















	NORTHING

(X)

GK
	
	
	DELTA

X

(A
	X)
	




	
	ZONE 1
	ZONE 2
	ZONE 3
	ZONE 4
	ZONES



	5298751-5301250
	2073
	2068
	2065
	2059
	2053



	5301251-5303750
	2074
	2069
	2066
	2060
	2054



	5303751 - 5306250
	2075
	2070
	2067
	2061
	2055



	5306251-5308750
	2076
	2071
	2068
	2062
	2056



	5308751-5311250
	2077
	2072
	2069
	2063
	2057



	5311251-5313750
	2078
	2073
	2070
	2064
	2058



	5313751-5316250
	2079
	2074
	2071
	2065
	2059



	5316251-5318750
	2080
	2075
	2072
	2066
	2060



	5318751-5321250
	2081
	2076
	2073
	2067
	2061



	5321251-5323750
	2082
	2077
	2074
	2068
	2062



	5323751 - 5326250
	2083
	2078
	2075
	2069
	2063



	5326251 - 5328750
	2084
	2079
	2076
	2070
	2064



	5328751-5331250
	2085
	2080
	2077
	2071
	2065



	5331251-5333750
	2086
	2081
	2078
	2072
	2066



	5333751 - 5336250
	2087
	2082
	2079
	2073
	2067



	5336251 • 5338750
	2088
	2083
	2080
	2074
	2068



	5338751-5341250
	2089
	2084
	2081
	2075
	2069



	5341251-5343750
	2090
	2085
	2082
	2076
	2070



	5343751 - 5346250
	2091
	2086
	2083
	2077
	2071



	5346251 - 5348750
	2092
	2087
	2084
	2078
	2072



	5348751-5351250
	2093
	2088
	2085
	2079
	2073



	5351251-5353750
	2094
	2089
	2086
	2080
	2074



	5353751 - 5356250
	2095
	2090
	2087
	2081
	2075



	5356251 - 5358750
	2096
	2091
	2088
	2082
	2076



	5358751-5361250
	2097
	2092
	2089
	2083
	2077



	5361251-5363750
	2098
	2093
	2090
	2084
	2078



	5363751 - 5366250
	2099
	2094
	2091
	2085
	2079



	5366251-5368750
	2100
	2095
	2092
	2086
	2080



	5368751-5371250
	2101
	2096
	2093
	2087
	2081



	5371251-5373750
	2102
	2097
	2094
	2088
	2082



	5373751 - 5376250
	2103
	2098
	2095
	2089
	2083



	5376251 - 5378750
	2104
	2099
	2096
	2090
	2084



	5378751-5381250
	2105
	2100
	2097
	2091
	2085



	5381251-5383750
	2106
	2101
	2098
	2092
	2086



	5383751 - 5386250
	2107
	2102
	2099
	2093
	2087



	5386251 - 5388750
	2108
	2103
	2100
	2094
	2088



	5388751-5391250
	2109
	2104
	2101
	2095
	2089



	5391251-5393750
	2110
	2105
	2102
	2096
	2090



	5393751 - 5396250
	2111
	2106
	2103
	2097
	2091



	5396251-5398750
	2112
	2107
	2104
	2098
	2092



	5398751-5401250
	2113
	2108
	2105
	2099
	2093





DU













	NORTHING

(X)

GK
	DELTA

(A X)

X



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES
	




	5398751 -5401250
	2113
	2108
	2105
	2099
	2093
	



	5401251-5403750
	2114
	2109
	2106
	2100
	2094
	



	5403751 - 5406250
	2115
	2110
	2107
	2101
	2095
	



	5406251 - 5408750
	2116
	2111
	2108
	2102
	2096
	



	5408751-5411250
	2117
	2112
	2109
	2103
	2097
	



	5411251-5413750
	2118
	2113
	2110
	2104
	2098
	



	5413751-5416250
	2119
	2114
	2111
	2105
	2099
	



	5416251-5418750
	2120
	2115
	2112
	2106
	2100
	



	5418751-5421250
	2121
	2116
	2113
	2107
	2101
	



	5421251-5423750
	2122
	2117
	2114
	2108
	2102
	



	5423751 - 5426250
	2123
	2118
	2115
	2109
	2103
	



	5426251 - 5428750
	2124
	2119
	2116
	2110
	2104
	



	5428751-5431250
	2125
	2120
	2117
	2111
	2105
	



	5431251-5433750
	2126
	2121
	2118
	2112
	2106
	



	5433751 - 5436250
	2127
	2122
	2119
	2113
	2107
	



	5436251 - 5438750
	2128
	2123
	2120
	2114
	2108
	



	5438751-5441250
	2129
	2124
	2121
	2115
	2109
	



	5441251-5443750
	2130
	2125
	2122
	2116
	2110
	



	5443751 - 5446250
	2131
	2126
	2123
	2117
	2111
	



	5446251 - 5448750
	2132
	2127
	2124
	2118
	2112
	



	5448751-5451250
	2133
	2128
	2125
	2119
	2113
	



	5451251-5453750
	2134
	2129
	2126
	2120
	2114
	



	5453751 - 5456250
	2135
	2130
	2127
	2121
	2115
	



	5456251-5458750
	2136
	2131
	2128
	2122
	2116
	



	5458751-5461250
	2137
	2132
	2129
	2123
	2117
	



	5461251-5463750
	2138
	2133
	2130
	2124
	2118
	



	5463751 - 5466250
	2139
	2134
	2131
	2125
	2119
	



	5466251-5468750
	2140
	2135
	2132
	2126
	2120
	



	5468751-5471250
	2141
	2136
	2133
	2127
	2121
	



	5471251-5473750
	2142
	2137
	2134
	2128
	2122
	



	5473751 - 5476250
	2143
	2138
	2135
	2129
	2123
	



	5476251-5478750
	2144
	2139
	2136
	2130
	2124
	



	5478751-5481250
	2145
	2140
	2137
	2131
	2125
	



	5481251-5483750
	2146
	2141
	2138
	2132
	2126
	



	5483751 - 5486250
	2147
	2142
	2139
	2133
	2127
	



	5486251 - 5488750
	2148
	2143
	2140
	2134
	2128
	



	5488751-5491250
	2149
	2144
	2141
	2135
	2129
	



	5491251-5493750
	2150
	2145
	2142
	2136
	2130
	



	5493751 - 5496250
	2151
	2146
	2143
	2137
	2131
	



	5496251 - 5498750
	2152
	2147
	2144
	2138
	2132
	



	5498751-5501250
	2153
	2148
	2145
	2139
	2133
	
















	NORTHING

GK

(X)
	DELTA

X

X)

(A



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	5498751-5501250
	2153
	2148
	2145
	2139
	2133



	5501251-5503750
	2154
	2149
	2146
	2140
	2134



	5503751 - 5506250
	2155
	2150
	2147
	2141
	2135



	5506251-5508750
	2156
	2151
	2148
	2142
	2136



	5508751-5511250
	2157
	2152
	2149
	2143
	2137



	5511251-5513750
	2158
	2153
	2150
	2144
	2138



	5513751-5516250
	2159
	2154
	2151
	2145
	2139



	5516251-5518750
	2160
	2155
	2152
	2146
	2140



	5518751-5521250
	2161
	2156
	2153
	2147
	2141



	5521251-5523750
	2162
	2157
	2154
	2148
	2142



	5523751 - 5526250
	2163
	2158
	2155
	2149
	2143



	5526251 - 5528750
	2164
	2159
	2156
	2150
	2144



	5528751-5531250
	2165
	2160
	2157
	2151
	2145



	5531251-5533750
	2166
	2161
	2158
	2152
	2146



	5533751 - 5536250
	2167
	2162
	2159
	2153
	2147



	5536251 - 5538750
	2168
	2163
	2160
	2154
	2148



	5538751-5541250
	2169
	2164
	2161
	2155
	2149



	5541251-5543750
	2170
	2165
	2162
	2156
	2150



	5543751 - 5546250
	2171
	2166
	2163
	2157
	2151



	5546251-5548750
	2172
	2167
	2164
	2158
	2152



	5548751-5551250
	2173
	2168
	2165
	2159
	2153



	5551251-5553750
	2174
	2169
	2166
	2160
	2154



	5553751 - 5556250
	2175
	2170
	2167
	2161
	2155



	5556251 - 5558750
	2176
	2171
	2168
	2162
	2156



	5558751-5561250
	2177
	2172
	2169
	2163
	2157



	5561251-5563750
	2178
	2173
	2170
	2164
	2158



	5563751 - 5566250
	2179
	2174
	2171
	2165
	2159



	5566251-5568750
	2180
	2175
	2172
	2166
	2160



	5568751-5571250
	2181
	2176
	2173
	2167
	2161



	5571251-5573750
	2182
	2177
	2174
	2168
	2162



	5573751 - 5576250
	2183
	2178
	2175
	2169
	2163



	5576251 - 5578750
	2184
	2179
	2176
	2170
	2164



	5578751-5581250
	2185
	2180
	2177
	2171
	2165



	5581251-5583750
	2186
	2181
	2178
	2172
	2166



	5583751 - 5586250
	2187
	2182
	2179
	2173
	2167



	5586251 - 5588750
	2188
	2183
	2180
	2174
	2168



	5588751-5591250
	2189
	2184
	2181
	2175
	2169



	5591251-5593750
	2190
	2185
	2182
	2176
	2170



	5593751 - 5596250
	2191
	2186
	2183
	2177
	2171



	5596251 - 5598750
	2192
	2187
	2184
	2178
	2172



	5598751-5601250
	2193
	2188
	2185
	2179
	2173

















	NORTHING

GK

(X)
	DELTA

X

X)

(A



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES
	




	5598751-5601250
	2193
	2188
	2185
	2179
	2173
	



	5601251-5603750
	2194
	2189
	2186
	2180
	2174
	



	5603751 - 5606250
	2195
	2190
	2187
	2181
	2175
	



	5606251 - 5608750
	2196
	2191
	2188
	2182
	2176
	



	5608751-5611250
	2197
	2192
	2189
	2183
	2177
	



	5611251-5613750
	2198
	2193
	2190
	2184
	2178
	



	5613751-5616250
	2199
	2194
	2191
	2185
	2179
	



	5616251-5618750
	2200
	2195
	2192
	2186
	2180
	



	5618751-5621250
	2201
	2196
	2193
	2187
	2181
	



	5621251-5623750
	2202
	2197
	2194
	2188
	2182
	



	5623751 - 5626250
	2203
	2198
	2195
	2189
	2183
	



	5626251-5628750
	2204
	2199
	2196
	2190
	2184
	



	5628751-5631250
	2205
	2200
	2197
	2191
	2185
	



	5631251-5633750
	2206
	2201
	2198
	2192
	2186
	



	5633751 - 5636250
	2207
	2202
	2199
	2193
	2187
	



	5636251 - 5638750
	2208
	2203
	2200
	2194
	2188
	



	5638751-5641250
	2209
	2204
	2201
	2195
	2189
	



	5641251-5643750
	2210
	2205
	2202
	2196
	2190
	



	5643751 - 5646250
	2211
	2206
	2203
	2197
	2191
	



	5646251 - 5648750
	2212
	2207
	2204
	2198
	2192
	



	5648751-5651250
	2213
	2208
	2205
	2199
	2193
	



	5651251-5653750
	2214
	2209
	2206
	2200
	2194
	



	5653751 - 5656250
	2215
	2210
	2207
	2201
	2195
	



	5656251 - 5658750
	2216
	2211
	2208
	2202
	2196
	



	5658751-5661250
	2217
	2212
	2209
	2203
	2197
	



	5661251-5663750
	2218
	2213
	2210
	2204
	2198
	



	5663751 - 5666250
	2219
	2214
	2211
	2205
	2199
	



	5666251 - 5668750
	2220
	2215
	2212
	2206
	2200
	



	5668751-5671250
	2221
	2216
	2213
	2207
	2201
	



	5671251 - 5673750
	2222
	2217
	2214
	2208
	2202
	



	5673751 - 5676250
	2223
	2218
	2215
	2209
	2203
	



	5676251 - 5678750
	2224
	2219
	2216
	2210
	2204
	



	5678751-5681250
	2225
	2220
	2217
	2211
	2205
	



	5681251-5683750
	2226
	2221
	2218
	2212
	2206
	



	5683751-5686250
	2227
	2222
	2219
	2213
	2207
	



	5686251 - 5688750
	
	2223
	2220
	2214
	
	



	
	2228
	
	
	
	2208
	



	5688751-5691250

5691251-5693750
	2229
	2224

2225
	2221

2222
	2215

2216
	2209

2210
	



	5693751 - 5696250
	2230
	
	
	2217
	2211
	



	5696251 - 5698750
	2231
	2226

2227
	2223

2224
	2216
	2212
	



	5698751-5701250
	2232

2233
	2228
	
	2219
	2213
	



	
	
	
	2225
	
	
	
















	NORTHING

(X)

GK
	DELTA

(A X)

X




	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES



	5698751-5701250
	2233
	2228
	2225
	2219
	2213



	5701251-5703750
	2234
	2229
	2226
	2220
	2214



	5703751 - 5706250
	2235
	2230
	2227
	2221
	2215



	5706251-5708750
	2236
	2231
	2228
	2222
	2216



	5708751-5711250
	2237
	2232
	2229
	2223
	2217



	5711251-5713750
	2238
	2233
	2230
	2224
	2218



	5713751-5716250
	2239
	2234
	2231
	2225
	2219



	5716251-5718750
	2240
	2235
	2232
	2226
	2220



	5718751-5721250
	2241
	2236
	2233
	2227
	2221



	5721251-5723750
	2242
	2237
	2234
	2228
	2222



	5723751 - 5726250
	2243
	2238
	2235
	2229
	2223



	5726251 - 5728750
	2244
	2239
	2236
	2230
	2224



	5728751-5731250
	2245
	2240
	2237
	2231
	2225



	5731251-5733750
	2246
	2241
	2238
	2232
	2226



	5733751 - 5736250
	2247
	2242
	2239
	2233
	2227



	5736251 - 5738750
	2248
	2243
	2240
	2234
	2228



	5738751-5741250
	2249
	2244
	2241
	2235
	2229



	5741251-5743750
	2250
	2245
	2242
	2236
	2230



	5743751 - 5746250
	2251
	2246
	2243
	2237
	2231



	5746251 - 5748750
	2252
	2247
	2244
	2238
	2232



	5748751-5751250
	2253
	2248
	2245
	2239
	2233



	5751251-5753750
	2254
	2249
	2246
	2240
	2234



	5753751 - 5756250
	2255
	2250
	2247
	2241
	2235



	5756251 - 5758750
	2256
	2251
	2248
	2242
	2236



	5758751-5761250
	2257
	2252
	2249
	2243
	2237



	5761251-5763750
	2258
	2253
	2250
	2244
	2238



	5763751 - 5766250
	2259
	2254
	2251
	2245
	2239



	5766251 - 5768750
	2260
	2255
	2252
	2246
	2240



	5768751-5771250
	2261
	2256
	2253
	2247
	2241



	5771251-5773750
	2262
	2257
	2254
	2248
	2242



	5773751 - 5776250
	2263
	2258
	2255
	2249
	2243



	5776251 - 5778750
	2264
	2259
	2256
	2250
	2244



	5778751-5781250
	2265
	2260
	2257
	2251
	2245



	5781251-5783750
	2266
	2261
	2258
	2252
	2246



	5783751 - 5786250
	2267
	2262
	2259
	2253
	2247



	5786251 - 5788750
	2268
	2263
	2260
	2254
	2248



	5788751-5791250
	2269
	2264
	2261
	2255
	2249



	5791251-5793750
	2270
	2265
	2262
	2256
	2250



	5793751 - 5796250
	2271
	2266
	2263
	2257
	2251



	5796251 - 5798750
	2272
	2267
	2264
	2258
	2252



	5798751-5801250
	2273
	2268
	2265
	2259
	2253
















	NORTHING

(X)

GK
	
	
	DELTA

X

(A
	X)
	



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	5798751-5801250
	2273
	2268
	2265
	2259
	2253



	5801251-5803750
	2274
	2269
	2266
	2260
	2254



	5803751 - 5806250
	2275
	2270
	2267
	2261
	2255



	5806251 - 5808750
	2276
	2271
	2268
	2262
	2256



	5808751-5811250
	2277
	2272
	2269
	2263
	2257



	5811251-5813750
	2278
	2273
	2270
	2264
	2258



	5813751-5816250
	2279
	2274
	2271
	2265
	2259



	5816251-5818750
	2280
	2275
	2272
	2266
	2260



	5818751-5821250
	2281
	2276
	2273
	2267
	2261



	5821251-5823750
	2282
	2277
	2274
	2268
	2262



	5823751 - 5826250
	2283
	2278
	2275
	2269
	2263



	5826251 - 5828750
	2284
	2279
	2276
	2270
	2264



	5828751-5831250
	2285
	2280
	2277
	2271
	2265



	5831251-5833750
	2286
	2281
	2278
	2272
	2266



	5833751 - 5836250
	2287
	2282
	2279
	2273
	2267



	5836251 - 5838750
	2288
	2283
	2280
	2274
	2268



	5838751-5841250
	2289
	2284
	2281
	2275
	2269



	5841251-5843750
	2290
	2285
	2282
	2276
	2270



	5843751 - 5846250
	2291
	2286
	2283
	2277
	2271



	5846251 • 5848750
	2292
	2287
	2284
	2278
	2272



	5848751-5851250
	2293
	2288
	2285
	2279
	2273



	5851251-5853750
	2294
	2289
	2286
	2280
	2274



	5853751 - 5856250
	2295
	2290
	2287
	2281
	2275



	5856251 - 5858750
	2296
	2291
	2288
	2282
	2276



	5858751-5861250
	2297
	2292
	2289
	2283
	2277



	5861251-5863750
	2298
	2293
	2290
	2284
	2278



	5863751 - 5866250
	2299
	2294
	2291
	2285
	2279



	5866251-5868750
	2300
	2295
	2292
	2286
	2280



	5868751-5871250
	2301
	2296
	2293
	2287
	2281



	5871251-5873750
	2302
	2297
	2294
	2288
	2282



	5873751 - 5876250
	2303
	2298
	2295
	2289
	2283



	5876251 - 5878750
	2304
	2299
	2296
	2290
	2284



	5878751-5881250
	2305
	2300
	2297
	2291
	2285



	5881251-5883750
	2306
	2301
	2298
	2292
	2286



	5883751 - 5886250
	2307
	2302
	2299
	2293
	2287



	5886251 - 5888750
	2308
	2303
	2300
	2294
	2288



	5888751-5891250
	2309
	2304
	2301
	2295
	2289



	5891251-5893750
	2310
	2305
	2302
	2296
	2290



	5893751 - 5896250
	2311
	2306
	2303
	2297
	2291



	5896251 - 5898750
	2312
	2307
	2304
	2298
	2292



	5898751-5901250
	2313
	2308
	2305
	2299
	2293
















	NORTHING

(X)

GK
	DELTA

(A X)

X



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	5898751-5901250
	2313
	2308
	2305
	2299
	2293



	5901251-5903750
	2314
	2309
	2306
	2300
	2294



	5903751 - 5906250
	2315
	2310
	2307
	2301
	2295



	5906251-5908750
	2316
	2311
	2308
	2302
	2296



	5908751-5911250
	2317
	2312
	2309
	2303
	2297



	5911251-5913750
	2318
	2313
	2310
	2304
	2298



	5913751-5916250
	2319
	2314
	2311
	2305
	2299



	5916251-5918750
	2320
	2315
	2312
	2306
	2300



	5918751-5921250
	2321
	2316
	2313
	2307
	2301



	5921251-5923750
	2322
	2317
	2314
	2308
	2302



	5923751 - 5926250
	2323
	2318
	2315
	2309
	2303



	5926251 - 5928750
	2324
	2319
	2316
	2310
	2304



	5928751-5931250
	2325
	2320
	2317
	2311
	2305



	5931251-5933750
	2326
	2321
	2318
	2312
	2306



	5933751 - 5936250
	2327
	2322
	2319
	2313
	2307



	5936251 - 5938750
	2328
	2323
	2320
	2314
	2308



	5938751-5941250
	2329
	2324
	2321
	2315
	2309



	5941251-5943750
	2330
	2325
	2322
	2316
	2310



	5943751 - 5946250
	2331
	2326
	2323
	2317
	2311



	5946251 - 5948750
	2332
	2327
	2324
	2318
	2312



	5948751-5951250
	2333
	2328
	2325
	2319
	2313



	5951251-5953750
	2334
	2329
	2326
	2320
	2314



	5953751 - 5956250
	2335
	2330
	2327
	2321
	2315



	5956251 - 5958750
	2336
	2331
	2328
	2322
	2316



	5958751-5961250
	2337
	2332
	2329
	2323
	2317



	5961251-5963750
	2338
	2333
	2330
	2324
	2318



	5963751 - 5966250
	2339
	2334
	2331
	2325
	2319



	5966251 - 5968750
	2340
	2335
	2332
	2326
	2320



	5968751-5971250
	2341
	2336
	2333
	2327
	2321



	5971251-5973750
	2342
	2337
	2334
	2328
	2322



	5973751 - 5976250
	2343
	2338
	2335
	2329
	2323



	5976251 - 5978750
	2344
	2339
	2336
	2330
	2324



	5978751-5981250
	2345
	2340
	2337
	2331
	2325



	5981251-5983750
	2346
	2341
	2338
	2332
	2326



	5983751 - 5986250
	2347
	2342
	2339
	2333
	2327



	5986251 - 5988750
	2348
	2343
	2340
	2334
	2328



	5988751-5991250
	2349
	2344
	2341
	2335
	2329



	5991251-5993750
	2350
	2345
	2342
	2336
	2330



	5993751 - 5996250
	2351
	2346
	2343
	2337
	2331



	5996251 - 5998750
	2352
	2347
	2344
	2338
	2332



	5998751-6001250
	2353
	2348
	2345
	2339
	2333
















	GK

NORTHING

(X)
	
	
	DELTA

X

(A
	X)
	



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	5998751-6001250
	2353
	2348
	2345
	2339
	2333



	6001251 - 6003750
	2354
	2349
	2346
	2340
	2334



	6003751 - 6006250
	2355
	2350
	2347
	2341
	2335



	6006251 - 6008750
	2356
	2351
	2348
	2342
	2336



	6008751-6011250
	2357
	2352
	2349
	2343
	2337



	6011251-6013750
	2358
	2353
	2350
	2344
	2338



	6013751-6016250
	2359
	2354
	2351
	2345
	2339



	6016251-6018750
	2360
	2355
	2352
	2346
	2340



	6018751-6021250
	2361
	2356
	2353
	2347
	2341



	6021251-6023750
	2362
	2357
	2354
	2348
	2342



	6023751 - 6026250
	2363
	2358
	2355
	2349
	2343



	6026251 - 6028750
	2364
	2359
	2356
	2350
	2344



	6028751-6031250
	2365
	2360
	2357
	2351
	2345



	6031251-6033750
	2366
	2361
	2358
	2352
	2346



	6033751 - 6036250
	2367
	2362
	2359
	2353
	2347



	6036251 -

6038750
	2368
	2363
	2360
	2354
	2348



	6038751-6041250
	2369
	2364
	2361
	2355
	2349



	6041251-6043750
	2370
	2365
	2362
	2356
	2350



	6043751 - 6046250
	2371
	2366
	2363
	2357
	2351



	6046251 - 6048750
	2372
	2367
	2364
	2358
	2352



	6048751-6051250
	2373
	2368
	2365
	2359
	2353



	6051251-6053750
	2374
	2369
	2366
	2360
	2354



	6053751 - 6056250
	2375
	2370
	2367
	2361
	2355



	6056251 - 6058750

6058751-6061250
	2376

2377
	2371

2372
	2368
	2362

2363
	2356

2357



	6061251-6063750
	2378
	2373
	2369

2370
	2364
	2358



	6063751 - 6066250
	2379
	2374
	2371
	2365
	2359



	6066251-6068750
	2380
	2375
	2372
	2366
	2360



	6068751-6071250
	2381
	2376
	2373
	2367
	2361



	6071251-6073750
	2382
	2377
	2374
	2368
	2362



	6073751 - 6076250
	2383
	2378
	2375
	2369
	2363



	6076251 - 6078750
	2384
	2379
	2376
	2370
	2364



	6078751-6081250
	2385
	2380
	2377
	2371
	2365



	6081251-6083750
	2386
	2381
	2378
	2372
	2366



	6083751 - 6086250
	2387
	2382
	2379
	2373
	2367



	6086251 - 6088750
	2388
	2383
	2380
	2374
	2368



	6088751-6091250
	2389
	2384
	2381
	2375
	2369



	6091251-6093750
	2390
	2385
	2382
	2376
	2370



	6093751 - 6096250
	2391
	2386
	2383
	2377
	2371



	6096251 - 6098750
	2392
	2387
	2384
	2378
	2372



	6098751-6101250
	2393
	2388
	2385
	2379
	2373
















	6098751-6101250

6101251-6103750

6103751-6106250

6106251-6108750

6108751-6111250

6111251-6113750

6113751-6116250

6116251-6118750

6118751-6121250

6121251-6123750

6123751-6126250

6126251-6128750

6128751-6131250

6131251-6133750

6133751-6136250

6136251-6138750

6138751-6141250

6141251-6143750

6143751-6146250
	ZONE 1

2393

2394

2395
	ZONE 2

2388

2389

2390
	ZONES

2385
	ZONE4
	ZONES




	
	
	
	
	2379
	2373



	
	
	
	2386
	2380
	2374



	
	
	
	2387
	2381
	2375



	
	2396
	2391
	2388
	2382
	2376



	
	2397
	2392
	2389
	2383
	2377



	
	2398
	2393
	2390
	2384
	2378



	
	2399
	2394
	2391
	2385
	2379



	
	2400
	2395
	2392
	2386
	2380



	
	2401
	2396
	2393
	2387
	2381



	
	2402
	2397
	2394
	2388
	2382



	
	2403
	2398
	2395
	2389
	2383



	
	2404
	2399
	2396
	2390
	2384



	
	2405
	2400
	2397
	2391
	2385



	
	2406
	2401
	2398
	2392
	2386



	
	2407
	2402
	2399
	2393
	2387



	
	2408
	2403
	2400
	2394
	2388



	
	2409
	2404
	2401
	2395
	2389



	
	2410
	2405
	2402
	2396
	2390



	
	2411
	2406
	2403
	2397
	2391



	6146251-6148750
	2412
	2407
	2404
	2398
	2392



	6148751-6151250
	2413
	2408
	2405
	2399
	2393



	6151251-6153750
	2414
	2409
	2406
	2400
	2394



	6153751-6156250
	2415
	2410
	2407
	2401
	2395



	6156251-6158750
	2416
	2411
	2408
	2402
	2396



	6158751-6161250
	2417
	2412
	2409
	2403
	2397



	6161251-6163750
	2418
	2413
	2410
	2404
	2398



	6163751-6166250
	2419
	2414
	2411
	2405
	2399



	6166251-6168750
	2420
	2415
	2412
	2406
	2400



	6168751-6171250
	2421
	2416
	2413
	2407
	2401



	6171251-6173750
	2422
	2417
	2414
	2408
	2402



	6173751-6176250
	2423
	2418
	2415
	2409
	2403



	6176251-6178750
	2424
	2419
	2416
	2410
	2404



	6178751-6181250
	2425
	2420
	2417
	2411
	2405



	6181251-6183750
	2426
	2421
	2418
	2412
	2406



	6183751-6186250
	2427
	2422
	2419
	2413
	2407



	6186251-6188750

6188751-6191250
	2428
	2423
	2420
	2414
	2408

2409



	6191251-6193750
	2429
	2424
	2421
	2415
	2410



	6193751-6196250
	2430

2431
	2425

2426
	2422

2423
	2416

2417
	2411



	6196251-6198750
	2432
	2427
	2424
	2418
	2412



	6198751-6201250
	2433
	2428
	2425
	2419
	2413
















	NORTHING

(X)

GK
	
	
	DELTA

X

(A
	X)
	



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	6198751-6201250
	2433
	2428
	2425
	2419
	2413



	6201251-6203750
	2434
	2429
	2426
	2420
	2414



	6203751 - 6206250
	2435
	2430
	2427
	2421
	2415



	6206251 - 6208750
	2436
	2431
	2428
	2422
	2416



	6208751-6211250
	2437
	2432
	2429
	2423
	2417



	6211251-6213750
	2438
	2433
	2430
	2424
	2418



	6213751-6216250
	2439
	2434
	2431
	2425
	2419



	6216251-6218750
	2440
	2435
	2432
	2426
	2420



	6218751-6221250
	2441
	2436
	2433
	2427
	2421



	6221251-6223750
	2442
	2437
	2434
	2428
	2422



	6223751 - 6226250
	2443
	2438
	2435
	2429
	2423



	6226251 - 6228750
	2444
	2439
	2436
	2430
	2424



	6228751-6231250
	2445
	2440
	2437
	2431
	2425



	6231251-6233750
	2446
	2441
	2438
	2432
	2426



	6233751 - 6236250
	2447
	2442
	2439
	2433
	2427



	6236251 - 6238750
	2448
	2443
	2440
	2434
	2428



	6238751-6241250
	2449
	2444
	2441
	2435
	2429



	6241251-6243750
	2450
	2445
	2442
	2436
	2430



	6243751 - 6246250
	2451
	2446
	2443
	2437
	2431



	6246251 - 6248750
	2452
	2447
	2444
	2438
	2432



	6248751-6251250
	2453
	2448
	2445
	2439
	2433



	6251251-6253750
	2454
	2449
	2446
	2440
	2434



	6253751 - 6256250
	2455
	2450
	2447
	2441
	2435



	6256251 - 6258750
	2456
	2451
	2448
	2442
	2436



	6258751-6261250
	2457
	2452
	2449
	2443
	2437



	6261251-6263750
	2458
	2453
	2450
	2444
	2438



	6263751 - 6266250
	2459
	2454
	2451
	2445
	2439



	6266251 - 6268750
	2460
	2455
	2452
	2446
	2440



	6268751-6271250
	2461
	2456
	2453
	2447
	2441



	6271251-6273750
	2462
	2457
	2454
	2448
	2442



	6273751 - 6276250
	2463
	2458
	2455
	2449
	2443



	6276251-6278750
	2464
	2459
	2456
	2450
	2444



	6278751-6281250
	2465
	2460
	2457
	2451
	2445



	6281251-6283750
	2466
	2461
	2458
	2452
	2446



	6283751 - 6286250
	2467
	2462
	2459
	2453
	2447



	6286251-6288750
	2468
	2463
	2460
	2454
	2448



	6288751-6291250
	2469
	2464
	2461
	2455
	2449



	6291251-6293750
	2470
	2465
	2462
	2456
	2450



	6293751 - 6296250
	2471
	2466
	2463
	2457
	2451



	6296251 - 6298750
	2472
	2467
	2464
	2458
	2452



	6298751-6301250
	2473
	2468
	2465
	2459
	2453
















	NORTHING

GK

(X)
	
	
	DELTA

X

(A X)
	
	



	
	ZONE 1
	ZONE2
	ZONES
	ZONE4
	ZONES




	6298751-6301250
	2473
	2468
	2465
	2459
	2453



	6301251-6303750
	2474
	2469
	2466
	2460
	2454



	6303751 - 6306250
	2475
	2470
	2467
	2461
	2455



	6306251 - 6308750
	2476
	2471
	2468
	2462
	2456



	6308751-6311250
	2477
	2472
	2469
	2463
	2457



	6311251-6313750
	2478
	2473
	2470
	2464
	2458



	6313751-6316250
	2479
	2474
	2471
	2465
	2459



	6316251-6318750
	2480
	2475
	2472
	2466
	2460



	6318751-6321250
	2481
	2476
	2473
	2467
	2461



	6321251-6323750
	2482
	2477
	2474
	2468
	2462



	6323751 - 6326250
	2483
	2478
	2475
	2469
	2463



	6326251-6328750
	2484
	2479
	2476
	2470
	2464



	6328751-6331250
	2485
	2480
	2477
	2471
	2465



	6331251-6333750
	2486
	2481
	2478
	2472
	2466



	6333751 - 6336250
	2487
	2482
	2479
	2473
	2467



	6336251 - 6338750
	2488
	2483
	2480
	2474
	2468



	6338751-6341250
	2489
	2484
	2481
	2475
	2469



	6341251-6343750
	2490
	2485
	2482
	2476
	2470



	6343751 - 6346250
	2491
	2486
	2483
	2477
	2471



	6346251 - 6348750
	2492
	2487
	2484
	2478
	2472



	6348751-6351250
	2493
	2488
	2485
	2479
	2473



	6351251-6353750
	2494
	2489
	2486
	2480
	2474



	6353751 - 6356250
	2495
	2490
	2487
	2481
	2475



	6356251 - 6358750
	2496
	2491
	2488
	2482
	2476



	6358751-6361250
	2497
	2492
	2489
	2483
	2477



	6361251-6363750
	2498
	2493
	2490
	2484
	2478



	6363751 - 6366250
	2499
	2494
	2491
	2485
	2479



	6366251 - 6368750
	2500
	2495
	2492
	2486
	2480



	6368751-6371250
	2501
	2496
	2493
	2487
	2481



	6371251-6373750
	2502
	2497
	2494
	2488
	2482



	6373751 - 6376250
	2503
	2498
	2495
	2489
	2483



	6376251 - 6378750
	2504
	2499
	2496
	2490
	2484



	6378751-6381250
	2505
	2500
	2497
	2491
	2485



	6381251-6383750
	2506
	2501
	2498
	2492
	2486



	6383751 - 6386250
	2507
	2502
	2499
	2493
	2487



	6386251-6388750
	2508
	2503
	2500
	2494
	2488



	6388751-6391250
	2509
	2504
	2501
	2495
	2489



	6391251-6393750
	2510
	2505
	2502
	2496
	2490



	6393751 - 6396250
	2511
	2506
	2503
	2497
	2491



	6396251 - 6398750
	2512
	2507
	2504
	2498
	2492



	6398751-6401250
	2513
	2508
	2505
	2499
	2493
















	NORTHING

GK

(X)
	(à

DELTA

X)

X



	
	ZONE 1
	ZONE 2
	ZONE 3
	ZONE 4
	ZONES




	6398751-6401250
	2513
	2508
	2505
	2499
	2493



	6401251-6403750
	2514
	2509
	2506
	2500
	2494



	6403751 - 6406250
	2515
	2510
	2507
	2501
	2495



	6406251 - 6408750
	2516
	2511
	2508
	2502
	2496



	6408751-6411250
	2517
	2512
	2509
	2503
	2497



	6411251-6413750
	2518
	2513
	2510
	2504
	2498



	6413751-6416250
	2519
	2514
	2511
	2505
	2499



	6416251-6418750
	2520
	2515
	2512
	2506
	2500



	6418751-6421250
	2521
	2516
	2513
	2507
	2501



	6421251-6423750
	2522
	2517
	2514
	2508
	2502



	6423751 - 6426250
	2523
	2518
	2515
	2509
	2503



	6426251 - 6428750
	2524
	2519
	2516
	2510
	2504



	6428751-6431250
	2525
	2520
	2517
	2511
	2505



	6431251-6433750
	2526
	2521
	2518
	2512
	2506



	6433751 - 6436250
	2527
	2522
	2519
	2513
	2507



	6436251 - 6438750
	2528
	2523
	2520
	2514
	2508



	6438751-6441250
	2529
	2524
	2521
	2515
	2509



	6441251-6443750
	2530
	2525
	2522
	2516
	2510



	6443751 - 6446250
	2531
	2526
	2523
	2517
	2511



	6446251-6448750
	2532
	2527
	2524
	2518
	2512



	6448751-6451250
	2533
	2528
	2525
	2519
	2513



	6451251-6453750
	2534
	2529
	2526
	2520
	2514



	6453751 - 6456250
	2535
	2530
	2527
	2521
	2515



	6456251 - 6458750
	2536
	2531
	2528
	2522
	2516



	6458751-6461250
	2537
	2532
	2529
	2523
	2517



	6461251-6463750
	2538
	2533
	2530
	2524
	2518



	6463751 - 6466250
	2539
	2534
	2531
	2525
	2519



	6466251 - 6468750
	2540
	2535
	2532
	2526
	2520



	6468751-6471250
	2541
	2536
	2533
	2527
	2521



	6471251-6473750
	2542
	2537
	2534
	2528
	2522



	6473751 - 6476250
	2543
	2538
	2535
	2529
	2523



	6476251-6478750
	2544
	2539
	2536
	2530
	2524



	6478751-6481250
	2545
	2540
	2537
	2531
	2525



	6481251-6483750
	2546
	2541
	2538
	2532
	2526



	6483751 - 6486250
	2547
	2542
	2539
	2533
	2527



	6486251 - 6488750
	2548
	2543
	2540
	2534
	2528



	6488751-6491250
	2549
	2544
	2541
	2535
	2529



	6491251-6493750
	2550
	2545
	2542
	2536
	2530



	6493751 -

6496250
	2551
	2546
	2543
	2537
	2531



	6496251 - 6498750
	2552
	2547
	2544
	2538
	2532



	6498751-6501250
	2553
	2548
	2545
	2539
	2533
















	NORTHING

GK

(X)
	DELTA

X

X)

(A
	



	
	ZONE 1
	ZONE 2
	ZONE 3
	ZONE 4
	ZONES




	6498751-6501250
	2553
	2548
	2545
	2539
	2533



	6501251-6503750
	2554
	2549
	2546
	2540
	2534



	6503751 - 6506250
	2555
	2550
	2547
	2541
	2535



	6506251 - 6508750
	2556
	2551
	2548
	2542
	2536



	6508751-6511250
	2557
	2552
	2549
	2543
	2537



	6511251-6513750
	2558
	2553
	2550
	2544
	2538



	6513751-6516250
	2559
	2554
	2551
	2545
	2539



	6516251-6518750
	2560
	2555
	2552
	2546
	2540



	6518751-6521250
	2561
	2556
	2553
	2547
	2541



	6521251-6523750
	2562
	2557
	2554
	2548
	2542



	6523751 - 6526250
	2563
	2558
	2555
	2549
	2543



	6526251 - 6528750
	2564
	2559
	2556
	2550
	2544



	6528751-6531250
	2565
	2560
	2557
	2551
	2545



	6531251-6533750
	2566
	2561
	2558
	2552
	2546



	6533751 - 6536250
	2567
	2562
	2559
	2553
	2547



	6536251 - 6538750
	2568
	2563
	2560
	2554
	2548



	6538751-6541250
	2569
	2564
	2561
	2555
	2549



	6541251-6543750
	2570
	2565
	2562
	2556
	2550



	6543751 - 6546250
	2571
	2566
	2563
	2557
	2551



	6546251 - 6548750
	2572
	2567
	2564
	2558
	2552



	6548751-6551250
	2573
	2568
	2565
	2559
	2553



	6551251-6553750
	2574
	2569
	2566
	2560
	2554



	6553751 -

6556250
	2575
	2570
	2567
	2561
	2555



	6556251-6558750
	2576
	2571
	2568
	2562
	2556



	6558751-6561250
	2577
	2572
	2569
	2563
	2557



	6561251-6563750
	2578
	2573
	2570
	2564
	2558



	6563751 - 6566250
	2579
	2574
	2571
	2565
	2559



	6566251 - 6568750
	2580
	2575
	2572
	2566
	2560



	6568751-6571250
	2581
	2576
	2573
	2567
	2561



	6571251-6573750
	2582
	2577
	2574
	2568
	2562



	6573751 - 6576250
	2583
	2578
	2575
	2569
	2563



	6576251 - 6578750
	2584
	2579
	2576
	2570
	2564



	6578751-6581250
	2585
	2580
	2577
	2571
	2565



	6581251-6583750
	2586
	2581
	2578
	2572
	2566



	6583751 - 6586250
	2587
	2582
	2579
	2573
	2567



	6586251 - 6588750
	2588
	2583
	2580
	2574
	2568



	6588751-6591250
	2589
	2584
	2581
	2575
	2569



	6591251-6593750
	2590
	2585
	2582
	2576
	2570



	6593751 -

6596250
	2591
	2586
	2583
	2577
	2571



	6596251 -

6598750
	2592
	2587
	2584
	2578
	2572



	6598751-6601250
	2593
	2588
	2585
	2579
	2573
















	NORTHING

GK

(X)
	DELTA

X)

X

(A



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	6598751-6601250
	2593
	2588
	2585
	2579
	2573



	6601251-6603750
	2594
	2589
	2586
	2580
	2574



	6603751 - 6606250
	2595
	2590
	2587
	2581
	2575



	6606251-6608750
	2596
	2591
	2588
	2582
	2576



	6608751-6611250
	2597
	2592
	2589
	2583
	2577



	6611251-6613750
	2598
	2593
	2590
	2584
	2578



	6613751-6616250
	2599
	2594
	2591
	2585
	2579



	6616251-6618750
	2600
	2595
	2592
	2586
	2580



	6618751-6621250
	2601
	2596
	2593
	2587
	2581



	6621251-6623750
	2602
	2597
	'2594
	2588
	2582



	6623751 - 6626250
	2603
	2598
	2595
	2589
	2583



	6626251 - 6628750
	2604
	2599
	2596
	2590
	2584



	6628751-6631250
	2605
	2600
	2597
	2591
	2585



	6631251-6633750
	2606
	2601
	2598
	2592
	2586



	6633751 - 6636250
	2607
	2602
	2599
	2593
	2587



	6636251 - 6638750
	2608
	2603
	2600
	2594
	2588



	6638751 -6641250
	2609
	2604
	2601
	2595
	2589



	6641251-6643750
	2610
	2605
	2602
	2596
	2590



	6643751 - 6646250
	2611
	2606
	2603
	2597
	2591



	6646251 - 6648750
	2612
	2607
	2604
	2598
	2592



	6648751-6651250
	2613
	2608
	2605
	2599
	2593



	6651251-6653750
	2614
	2609
	2606
	2600
	2594



	6653751 - 6656250
	2615
	2610
	2607
	2601
	2595



	6656251 - 6658750
	2616
	2611
	2608
	2602
	2596



	6658751-6661250
	2617
	2612
	2609
	2603
	2597



	6661251-6663750
	2618
	2613
	2610
	2604
	2598



	6663751 - 6666250
	2619
	2614
	2611
	2605
	2599



	6666251 - 6668750
	2620
	2615
	2612
	2606
	2600



	6668751-6671250
	2621
	2616
	2613
	2607
	2601



	6671251-6673750
	2622
	2617
	2614
	2608
	2602



	6673751 - 6676250
	2623
	2618
	2615
	2609
	2603



	6676251 - 6678750
	2624
	2619
	2616
	2610
	2604



	6678751-6681250
	2625
	2620
	2617
	2611
	2605



	6681251-6683750
	2626
	2621
	2618
	2612
	2606



	6683751 - 6686250
	2627
	2622
	2619
	2613
	2607



	6686251 - 6688750
	2628
	2623
	2620
	2614
	2608



	6688751-6691250
	2629
	2624
	2621
	2615
	2609



	6691251-6693750
	2630
	2625
	2622
	2616
	2610



	6693751 - 6696250
	2631
	2626
	2623
	2617
	2611



	6696251 - 6698750
	2632
	2627
	2624
	2618
	2612



	6698751-6701250
	2633
	2628
	2625
	2619
	2613
















	EASTING

(Y)

GK
	
	
	DELTA

Y

(A
	Y)
	




	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES



	198751-201250
	77
	67
	57
	49
	40



	201251-203750
	76
	66
	56
	48
	39



	203751 - 206250
	75
	65
	55
	47
	38



	206251 - 208750
	74
	64
	54
	46
	37



	208751-211250
	73
	63
	53
	45
	36



	211251-213750
	72
	62
	52
	44
	35



	213751-216250
	71
	61
	51
	43
	34



	216251-218750
	70
	60
	50
	42
	33



	218751-221250
	69
	59
	49
	41
	32



	221251-223750
	68
	58
	48
	40
	31



	223751 - 226250
	67
	57
	47
	39
	30



	226251 - 228750
	66
	56
	46
	38
	29



	228751-231250
	65
	55
	45
	37
	28



	231251 -233750
	64
	54
	44
	36
	27



	233751 - 236250
	63
	53
	43
	35
	26



	236251-238750
	62
	52
	42
	34
	25



	238751-241250
	61
	51
	41
	33
	24



	241251-243750
	60
	50
	40
	32
	23



	243751 - 246250
	59
	49
	39
	31
	22



	246251-248750
	58
	48
	38
	30
	21



	248751 -251250
	57
	47
	37
	29
	20



	251251-253750
	56
	46
	36
	28
	19



	253751 - 256250
	55
	45
	35
	27
	18



	256251 - 258750
	54
	44
	34
	26
	17



	258751-261250
	53
	43
	33
	25
	16



	261251-263750
	52
	42
	32
	24
	



	263751 - 266250
	51
	41
	31
	23
	15

14



	266251 - 268750
	50
	40
	30
	22
	13



	268751-271250
	49
	39
	29
	21
	12



	271251-273750
	48
	38
	28
	20
	



	273751 - 276250
	47
	37
	27
	19
	11

10



	276251 - 278750
	46
	36
	26
	18
	9



	278751 -281250
	45
	35
	25
	17
	8



	281251-283750
	44
	34
	24
	16
	7



	283751 - 286250
	43
	33
	23
	15
	6



	286251-288750
	42
	32
	22
	14
	5



	288751-291250
	41
	31
	21
	13
	4



	291251 -293750
	40
	30
	20
	12
	3



	293751 - 296250
	39
	29
	19
	11
	2



	296251-298750
	38
	28
	18
	10
	



	298751-301250
	37
	27
	17
	9
	1

0
















	EASTING

GK

(Y)
	DELTA

Y

Y)

(A



	
	ZONE 1
	ZONE 2
	ZONE 3
	ZONE 4
	ZONES




	298751-301250
	37
	27
	17
	9
	0



	301251-303750
	36
	26
	16
	8
	-1



	303751 - 306250
	35
	25
	15
	7
	



	306251 - 308750
	34
	24
	14
	6
	



	308751-311250
	33
	23
	13
	5
	4



	311251-313750
	32
	22
	12
	4
	5



	313751-316250
	31
	21
	11
	3
	6



	316251-318750
	30
	20
	10
	2
	7



	318751-321250
	29
	19
	9
	1
	8



	321251-323750
	28
	18
	8
	0
	9



	323751 - 326250
	27
	17
	7
	1
	0



	326251 - 328750
	26
	16
	6
	2
	1



	328751-331250
	25
	15
	5
	3
	12



	331251-333750
	24
	14
	4
	4
	13



	333751 -

336250
	23
	13
	3
	5
	14



	336251 - 338750
	22
	12
	2
	6
	15



	338751-341250
	21
	11
	1
	7
	16



	341251-343750
	20
	10
	0
	8
	17



	343751 - 346250
	19
	9
	-1
	9
	18



	346251 -

348750
	18
	8
	-2
	10
	19



	348751-351250
	17
	7
	-3
	11
	20



	351251-353750
	16
	6
	-4
	12
	21



	353751 - 356250
	15
	5
	-5
	13
	22



	356251 - 358750
	14
	4
	-6
	14
	23



	358751-361250
	13
	3
	-7
	15
	24



	361251-363750
	12
	2
	-8
	16
	25



	363751 - 366250
	11
	1
	-9
	17
	28



	366251 - 368750
	10
	0
	-10
	18
	27



	368751-371250
	9
	-1
	-11
	19
	28



	371251-373750
	8
	2
	-12
	20
	29



	373751 - 376250
	7
	3
	-13
	21
	30



	376251 - 378750
	6
	4
	-14
	22
	31



	378751-381250
	5
	5
	-15
	23
	32



	381251-383750
	4
	6
	-16
	24
	33



	383751 - 386250
	3
	7
	-17
	25
	34



	386251 - 388750
	2
	8
	•18
	26
	35



	388751-391250
	1
	9
	-19
	27
	36



	391251-393750
	0
	10
	-20
	28
	37



	393751 - 396250
	-1
	11
	-21
	29
	38



	396251 - 398750
	-2
	12
	-22
	30
	39



	398751-401250
	-3
	13
	-23
	31
	40
















	EASTING

GK

(Y)
	DELTA

Y

Y)

(A



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	398751-401250
	-3
	-13
	-23
	-31
	-40



	401251-403750
	-4
	-14
	-24
	-32
	-41



	403751 - 406250
	-5
	-15
	-25
	-33
	-42



	406251 - 408750
	•6
	-16
	-26
	•34
	-43



	408751-411250
	-7
	-17
	-27
	-35
	-44



	411251-413750
	-8
	-18
	-28
	-36
	-45



	413751-416250
	-9
	-19
	-29
	-37
	•46



	416251-418750
	-10
	-20
	-30
	-38
	-47



	418751-421250
	-11
	-21
	-31
	-39
	-48



	421251-423750
	-12
	-22
	-32
	-40
	-49



	423751 - 426250
	-13
	-23
	-33
	-41
	-50



	426251 - 428750
	-14
	-24
	-34
	-42
	-51



	428751-431250
	-15
	-25
	-35
	-43
	-52



	431251-433750
	-16
	-26
	-36
	-44
	-53



	433751 - 436250
	-17
	-27
	-37
	-45
	-54



	436251 - 438750
	-18
	•28
	-38
	-46
	-55



	438751-441250
	-19
	-29
	-39
	-47
	-56



	441251-443750
	-20
	-30
	-40
	-48
	-57



	443751 - 446250
	-21
	-31
	-41
	-49
	-58



	446251 - 448750
	-22
	-32
	-42
	-50
	•59



	448751-451250
	-23
	-33
	-43
	-51
	-60



	451251-453750
	-24
	-34
	-44
	-52
	-61



	453751 - 456250
	-25
	-35
	-45
	-53
	-62



	456251-458750
	-26
	-36
	-46
	-54
	-63



	458751-461250
	-27
	-37
	-47
	-55
	-64



	461251-463750
	-28
	-38
	-48
	-56
	-65



	463751 - 466250

466251 - 468750
	-29
	-39
	-49
	-57
	-66



	468751-471250
	-30
	-40
	-50
	-58
	-67



	471251-473750
	-31

-32
	-41
	-51
	-59
	-68



	473751 - 476250
	-33
	-42

-43
	-52

-53
	-60
	-69



	476251 - 478750
	-34
	-44
	-54
	-61

-62
	-70



	478751-481250
	-35
	-45
	-55
	-63
	-71

-72



	481251-483750
	-36
	-46
	-56
	-64
	-73



	483751 - 486250
	-37
	-47
	-57
	-65
	-74



	486251 - 488750
	-38
	-48
	-58
	-66
	-75



	488751-491250
	-39
	-49
	-59
	-67
	-76



	491251-493750
	-40
	-50
	-60
	-68
	-77



	493751 - 496250
	-41
	-51
	-61
	-69
	-78



	496251 - 498750
	-42
	-52
	-62
	-70
	-79



	498751-501250
	-43
	-53
	-63
	-71
	-80
















	EASTING

GK

(Y)
	
	
	DELTA

Y

(A
	Y)
	




	
	ZONE 1
	ZONE 2
	ZONES
	ZONE4
	ZONES



	498751-501250
	-43
	-53
	-63
	-71
	-80



	501251-503750
	-44
	-54
	-64
	-72
	-81



	503751 - 506250
	-45
	-55
	-65
	-73
	-82



	506251 - 508750
	-46
	-56
	-66
	-74
	-83



	508751-511250
	-47
	-57
	-67
	-75
	•84



	511251-513750
	-48
	-58
	-68
	-76
	-85



	513751-516250
	-49
	-59
	-69
	-77
	-86



	516251-518750
	-50
	-60
	-70
	-78
	-87



	518751-521250
	-51
	-61
	-71
	-79
	-88



	521251-523750
	-52
	-62
	-72
	-80
	-89



	523751 - 526250
	-53
	-63
	-73
	-81
	-90



	526251 - 528750
	-54
	-64
	-74
	-82
	-91



	528751-531250
	-55
	-65
	-75
	-83
	-92



	531251-533750
	•56
	-66
	-76
	-84
	-93



	533751 - 536250
	-57
	-67
	-77
	-85
	-94



	536251 - 538750
	•58
	•68
	-78
	-86
	-95



	538751-541250
	-59
	-69
	-79
	-87
	-96



	541251-543750
	-60
	-70
	-80
	-88
	-97



	543751 - 546250
	-61
	-71
	-81
	•89
	-98



	546251 - 548750
	-62
	-72
	-82
	-90
	•99



	548751-551250
	-63
	-73
	-83
	-91
	-100



	551251-553750
	-64
	-74
	-84
	-92
	-101



	553751 - 556250
	-65
	-75
	-85
	•93
	-102



	556251 - 558750
	•66
	-76
	-86
	-94
	-103



	558751-561250
	-67
	-77
	-87
	-95
	-104



	561251-563750
	-68
	-78
	-88
	-96
	-105



	563751 - 566250
	-69
	-79
	-89
	-97
	-106



	566251 - 568750
	-70
	-80
	-90
	-98
	-107



	568751-571250
	-71
	-81
	-91
	-99
	-108



	571251 -573750
	-72
	-82
	-92
	-100
	-109



	573751 - 576250
	-73
	-83
	-93
	-101
	-110



	576251 - 578750
	-74
	-84
	•94
	-102
	-111



	578751-581250
	-75
	-85
	-95
	-103
	-112



	581251-583750
	-76
	-86
	-96
	-104
	-113



	583751 - 586250
	-77
	-87
	-97
	-105
	-114



	586251 - 588750
	-78
	-88
	-98
	-106
	-115



	588751-591250
	-79
	-89
	-99
	-107
	-116



	591251-593750
	-80
	-90
	-100
	-108
	-117



	593751 - 596250
	-81
	-91
	-101
	-109
	-118



	596251-598750
	-82
	-92
	•102
	-110
	-119



	598751-601250
	-83
	-93
	-103
	-111
	-120
















	GK

EASTING

(Y)
	
	
	DELTA

Y

(A
	Y)
	



	
	ZONE 1
	ZONE 2
	ZONE 3
	ZONE 4
	ZONES




	598751-601250
	-83
	-93
	-103
	-111
	-120



	601251-603750
	-84
	-94
	-104
	-112
	-121



	603751 - 606250
	-85
	-95
	-105
	-113
	-122



	606251 - 608750
	-86
	-96
	-106
	-114
	-123



	608751-611250
	-87
	-97
	-107
	-115
	-124



	611251-613750
	-88
	•98
	•108
	-116
	-125



	613751-616250
	-89
	-99
	-109
	-117
	-126



	616251 -618750
	-90
	-100
	-110
	-118
	-127



	618751-621250
	-91
	-101
	-111
	-119
	•128



	621251-623750
	-92
	-102
	-112
	-120
	-129



	623751 - 626250
	-93
	-103
	-113
	-121
	-130



	626251-628750
	-94
	-104
	-114
	-122
	-131



	628751-631250
	-95
	-105
	-115
	-123
	-132



	631251-633750
	-96
	-106
	-116
	-124
	-133



	633751 - 636250
	-97
	-107
	-117
	-125
	-134



	636251 - 638750
	-98
	-108
	-118
	-126
	-135



	638751-641250
	-99
	-109
	-119
	-127
	-136



	641251-643750
	-100
	-110
	-120
	-128
	-137



	643751 - 646250
	-101
	-111
	-121
	•129
	-138



	646251 - 648750
	-102
	-112
	-122
	-130
	-139



	648751-651250
	-103
	-113
	-123
	-131
	•140



	651251-653750
	-104
	-114
	-124
	-132
	-141



	653751 - 656250
	-105
	-115
	-125
	-133
	-142



	656251 - 658750
	-106
	-116
	-126
	-134
	-143



	658751-661250
	-107
	-117
	-127
	-135
	-144



	661251-663750
	-108
	-118
	-128
	-136
	-145



	663751 - 666250
	-109
	-119
	-129
	-137
	



	666251 - 668750
	-110
	-120
	-130
	-138
	-146

-147



	668751-671250
	-111
	-121
	-131
	-139
	



	671251-673750
	-112
	-122
	-132
	-140
	-148

-149



	673751 - 676250
	-113
	-123
	-133
	-141
	-150



	676251 - 678750
	-114
	-124
	-134
	-142
	-151



	678751-681250
	-115
	-125
	-135
	-143
	•152



	681251-683750
	-116
	-126
	-136
	-144
	-153



	683751 - 686250
	-117
	-127
	-137
	-145
	-154



	686251-688750
	-118
	-128
	-138
	-146
	-155



	688751-691250
	-119
	-129
	-139
	-147
	-156



	691251-693750
	-120
	-130
	-140
	-148
	-157



	693751 - 696250
	-121
	-131
	-141
	-149
	-158



	696251 - 698750
	-122
	-132
	-142
	-150
	•159



	698751-701250
	-123
	-133
	-143
	-151
	-160
















	EASTING

GK

(Y)
	DELTA

Y

(A

Y)



	
	ZONE 1
	ZONE 2
	ZONES
	ZONE 4
	ZONES




	698751-701250
	-123
	-133
	43
	-151
	-160



	701251-703750
	-124
	-134
	44
	-152
	-161



	703751 - 706250
	-125
	-135
	45
	153
	-162



	706251 - 708750
	-126
	-136
	46
	-154
	163



	708751-711250
	-127
	-137
	47
	-155
	-164



	711251-713750
	-128
	-138
	48
	-156
	-165



	713751-716250
	-129
	-139
	49
	157
	-166



	716251-718750
	-130
	-140
	50
	158
	167



	718751-721250
	-131
	-141
	151
	-159
	-168



	721251-723750
	-132
	-142
	152
	-160
	-169



	723751 - 726250
	-133
	-143
	153
	161
	170



	726251 - 728750
	-134
	-144
	154
	-162
	-171



	728751-731250
	-135
	-145
	155
	-163
	-172



	731251-733750
	-136
	-146
	156
	164
	-173



	733751 - 736250
	-137
	-147
	57
	-165
	174



	736251-738750
	-138
	-148
	58
	-166
	175



	738751-741250
	-139
	-149
	159
	-167
	-176



	741251-74375Ó
	-140
	-150
	160
	168
	-177



	743751 - 746250
	-141
	-151
	161
	169
	178



	746251 - 748750
	-142
	-152
	162
	-170
	179



	748751-751250
	-143
	-153
	163
	-171
	-180



	751251-753750
	-144
	-154
	164
	172
	-181



	753751 - 756250
	-145
	-155
	165
	173
	182



	756251 - 758750
	-146
	-156
	166
	-174
	-183



	758751-761250
	-147
	-157
	167
	-175
	-184



	761251-763750
	-148
	-158
	168
	176
	185



	763751 - 766250
	-149
	-159
	169
	-177
	186



	766251 - 768750
	-150
	-160
	170
	-178
	-187



	768751-771250
	-151
	-161
	171
	-179
	-188



	771251-773750
	-152
	-162
	172
	180
	189



	773751 - 776250
	-153
	-163
	173
	181
	190



	776251 - 778750
	-154
	-164
	174
	-182
	-191



	778751-781250
	-155
	-165
	175
	-183
	-192



	781251-783750
	-156
	-166
	176
	184
	193



	783751 - 786250
	-157
	-167
	177
	-185
	194



	786251 - 788750
	-158
	-168
	178
	-186
	-195



	788751-791250
	-159
	-169
	179
	-187
	-196



	791251 -793750
	-160
	-170
	180
	188
	197



	793751 - 796250
	-161
	-171
	181
	-189
	-198



	796251 - 798750
	-162
	-172
	182
	-190
	-199



	798751-801250
	-163
	-173
	183
	-191
	-200
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GRID BLOCK CONVERSION TABLES

This appendix consists of grid block conversion tables for Gauss-Krasovskij (GK) zones 1 through 5. The tables provide the capability of converting GK to UTM 100,000-meter diagraphs for each of the five GK zones.
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ZONE 4 ZONE 5


	46 42: 46 43: 46 44: 46 45 46 46 46 47 34TBM 34TCM 34TDM 34T EM 34T FM 34TGM

	45 42: 45 43 45 44: 45 45 45 46 45 47: 34T BL 34TCL 34TDL 34T EL 34TFL 341 GL

	44 42 44 43: 44 44: 44 45 44 46 44 47 341 BK 341 CK 34TDK 341 EK 34T FK 34TGK

	76 43 76 44 76 45: 76 46 34WCB 34WDB 34WEB 34WFB

	77 43 77 44: 77 45 77 46 34W CC 34W DC 34W EC 34W FC

	78 43 78 44 78 45 78 46 34WCD 34W DD 34W ED 34W FD





NORWAY


	46 52 46 53 46 54 46 55 46 56 46 57 35T KG 35T LG 35TMG 35TNG 35T PG 351 QG

	45 52 45 53 45 54 45 55 45 56 45 57 35T KF 35TLF 35TMF 351 NF 35T PF 351 QF

	44 52 44 53 44 54: 44 55 44 56 35T KE 35T LE 35TME 351 NE 35T PE



44 57

76 53 76 54 76 55 76 56 35W LS 35WMS 35WNS 35W PS

35TQE


	77 53 77 54 77 55 77 56 35W LT 35W MT 35W NT 35W PT

	78 53 78 54 78 55: 78 56 35W LU 35WMU 35WNU 35W PU
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CONVERSION FORMULAS

Russian Gauss-Krasovskij coordinates Pulkova 1942 datum are converted to European datum UTM military coordinates by the following formulas:

!

WHERE: N = .9996X + C

E = .9996Y + D

N = UTM grid northing

E= UTM grid easting

X= Russian Gauss-Krasovskij grid northing

Y = Russian Gauss-Krasovskij grid easting with zone number removed.

The values of C and D are given in table 1 with the areas of application defíned by zone number and latitude (0) band.














	Zone
	1(31)
	2(32)
	3(33)
	4(34)
	4(34)
	5(35)
	5(35)



	C.M.

0

(N)

C

D
	3E

42-54N

47.15

156.72
	9E

42-57N

51.71

146.86
	15E

42-57N

55.36

137.38
	21E

40-60N

60.67

128.63
	21E

69-71N

64.10

133.96
	27E

40-60N

66.56

120.10
	27E

69-71N

69.71

125.87






Table 1. C and D values.

flote!

The Russian Gauss-Krasovskij zones are numbered 1 through 5, and the corresponding UTM zone numbers are 31 through 35.

Please note that the values of C and D may be rounded off to the nearest whole number and still be extremely accurate. However, those desiring the greatest possible accuracy in converting GK to UTM military coordinates should use the values for C and D as they appear in table 1.

[image: Figure, page 135]


THE TRUE ACCURACY OF CAND DCAN ONLY BE DETERMINED BY APPLICATION TO REAL DATA.

[image: Figure, page 135]

Furthermore, the accuracy is dependent upon the following three factors:


	1 The conversion formula itself.

	2 The map used.

	3 The accuracy to which the Warsaw Pact and NATO soldiers are working; i.e., the accuracy of the measurement itself.



Referring to table 1, the relationship between Pulkova 1942 datum and European datum is expressed by two high degree polynomials which convert Pulkova 1942 geographies to European datum geographies. The values of C and D were determined by computing European datum coordinates at selected points in each area using the polynomials and then computing datum difference in terms of grid coordinates. The precision of C and D are given in table 2. The values in table 2 are 90 percent linear errors in meters.




	Zone
	1(31)
	2(32)
	3(33)
	4(34)
	4(34)
	5(35)
	5(35)



	0(N)
	42-54N
	44-57N
	42-57N
	40-60N
	69-71N
	40-60N
	69-71N




	
	0.41
	0.45
	0.48
	0.68
	0.32
	0.70
	0.34



	
	0.19
	0.19
	0.20
	0.32
	0.31
	0.33
	0.33





Table 2. C and D accuracy

Again we want to reiterate - THE TRUE ACCURACY OF C AND D CAN ONLY BE DETERMINED BY APPLICATION TO REAL DATA.

-flote!

The information contained in this appendix was furnished by the Defense Mapping Agency, Hydrographic/Topographic Center, Geodesy and Surveys Department, Satellite Geophysics Division, Washington, D. C.
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TABLES OF NATURAL TRIGONOMETRIC FUNCTIONS - SINE; COSINE FOR ANGLES IN DEGREES AND DECIMALS

The Tables of Natural Trigonometric Functions for SINE and COSINE give the values of the SINE and COSINE for each tenth of a degree from 0 to 359.
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.12014
	.9936

.9934

.9932

.9930

.9928
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1
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.1

.2
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	7.0

.1

.2
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.12533

.12706

.12880
	0.9925

.9923

.9921

.9919

.9917
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.8
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	353.0
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.7
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.7
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	.13053

.13226
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.13572

.13744
	.9914

.9912

.9910

.9907

.9905
	.5

.4

.3

.2

.1
	.5

.4

.3

.2
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	188.0
	8.0
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	.1
	.1
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	.2
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	.9
	.9
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	10.0
	0.1736
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	.1
	.1
	.1754
	.9845
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	.2
	.2
	.1771
	.9842
	.8
	



	.3
	.3
	.1788
	.9839
	.7
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	.4
	.4
	.1805
	.9836
	.6
	



	.5
	.5
	.1822
	.9833
	.5
	



	.6
	.6
	.1840
	.9829
	.4
	



	.7
	.7
	.1857
	.9826
	.3
	



	.8
	.8
	.1874
	.9823
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	.9
	.9
	.1891
	.9820
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	191.0
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	.1
	.1
	.1925
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	.2
	.2
	.1942
	.9810
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	.6
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	.5
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	.4
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	.7
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	.3
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	.8
	.8
	.2045
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	.9
	.2062
	.9785
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	196.0
	16.0
	0.2756
	0.9613
	164.0
	344.0
	



	.1
	.1
	.2773
	.9608
	.9
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	.2
	.2
	.2790
	.9603
	.8
	.8
	



	.3
	.3
	.2807
	.9598
	.7
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	.4
	.4
	.2823
	.9593
	.6
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	.5
	.2840
	.9588
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	.2857
	.9583
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	.2874
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	.2907
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	.3007
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	.8
	.3057
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	.2
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	.3140
	.9494
	.7
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	.9489
	.6
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	.5
	.3173
	.9483
	.5
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	.6
	.3190
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	.4
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	.7
	.7
	.3206
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	.8
	.3223
	.9466
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	.3239
	.9461
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	200.0

.1

.2

.3

.4
	20.0

.1

.2

.3

.4
	0.3420

.3437

.3453

.3469

.3486
	0.9397

.9391

.9385

.9379

.9373
	160.0

.9

.8

.7

.6
	340.0

.9

.8

.7
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	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	.3502

.3518

.3535

.3551

.3567
	.9367

.9361

.9354

.9348

.9342
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1



	201.0

.1

.2

.3

.4
	21.0

.1

.2

.3

.4
	0.3584

.3600

.3616

.3633

.3649
	0.9336

.9330

.9323

.9317

.9311
	159.0

.9

.8

.7

.6
	339.0

.9

.8

.7

.6



	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	.3665

.3681

.3697

.3714

.3730
	.9304

.9298

.9291

.9285

.9278
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1



	202.0

.1

.2

.3

.4
	22.0

.1

.2

.3

.4
	0.3746

.3762

.3778

.3795

.3811
	0.9272

.9265

.9259

.9252

.9245
	158.0

.9

.8

.7

.6
	338.0

.9

.8

.7
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	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	.3827

.3843

.3859

.3875

.3891
	.9239

.9232

.9225

.9219

.9212
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1
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.1

.2

.3

.4
	23.0

.1

.2

.3

.4
	0.3907

.3923

.3939

.3955

.3971
	0.9205

.9198

.9191

.9184

.9178
	157.0

.9

.8

.7

.6
	337.0

.9

.8

.7
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	.5

.6

.7

.8

.9
	.5

.6

.7

.8
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	.3987

.4003

.4019

.4035

.4051
	.9171

.9164

.9157

.9150

.9143
	.5

.4

.3

.2

.1
	.5

.4

.3

.2
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	204.0
	24.0
	0.4067
	0.9135
	156.0
	336.0



	.1
	.1
	.4083
	.9128
	.9
	.9



	.2
	.2
	.4099
	.9121
	.8
	.8



	.3
	.3
	4115
	.9114
	.7
	.7



	.4
	.4
	.4131
	9107
	.6
	.6



	.5
	.5
	.4147
	.9100
	.5
	.5



	.6
	.6
	.4163
	.9092
	.4
	.4



	.7
	.7
	.4179
	.9085
	.3
	.3



	.8
	.8
	.4195
	.9078
	.2
	.2



	.9
	.9
	.4210
	.9070
	.1
	.1



	205.0
	25.0
	0.4226
	0.9063
	155.0
	335.0



	.1
	.1
	4242
	.9056
	.9
	.9



	.2
	.2
	.4258
	.9048
	.8
	.8



	.3
	.3
	4274
	.9041
	.7
	.7



	.4
	.4
	.4289
	9033
	.6
	.6



	.5
	.5
	4305
	.9026
	.5
	.5



	.6
	.6
	.4321
	.9018
	.4
	.4



	.7
	.7
	.4337
	.9011
	.3
	.3



	.8
	.8
	.4352
	.9003
	.2
	.2



	.9
	.9
	4368
	.8996
	.1
	.1



	206.0
	26.0
	0.4384
	0.8988
	154.0
	334.0



	.1
	.1
	4399
	.8980
	.9
	.9



	.2
	.2
	4415
	.8973
	.8
	.8



	.3
	.3
	4431
	.8965
	.7
	.7



	.4
	.4
	.4446
	.8957
	.6
	.6



	.5
	.5
	4462
	.8949
	.5
	.5



	.6
	.6
	.4478
	.8942
	.4
	.4



	.7
	.7
	.4493
	8934
	.3
	.3



	.8
	.8
	.4509
	.8926
	.2
	.2



	.9
	.9
	.4524
	.8918
	.1
	.1



	207.0
	27.0
	0.4540
	0.8910
	153.0
	333.0
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	.1
	.4555
	.8902
	.9
	.9



	.2
	.2
	4571
	.8894
	.8
	.8



	.3
	.3
	4586
	.8886
	.7
	.7



	.4
	.4
	.4602
	.8878
	.6
	.6



	.5
	.5
	.4617
	.8870
	.5
	.5



	.6
	.6
	.4633
	8862
	.4
	.4



	.7
	.7
	.4648
	8854
	.3
	.3



	.8
	.8
	.4664
	.8846
	.2
	.2



	.9
	.9
	.4679
	.8838
	.1
	.1
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	208.0

.1

.2

.3

.4
	28.0

.1

.2

.3

.4
	0.4695

.4710

4726

.4741

4756
	0.8829

.8821

.8813

.8805

.8796
	152.0

.9

.8

.7

.6
	332.0

.9

.8

.7

.6



	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	4772

.4787

.4802

4818

.4833
	.8788

8780

.8771

.8763

.8755
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1
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.2

.3

.4
	29.0

.1

.2

.3
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	0.4848

4863

.4879

.4894

.4909
	0.8746

.8738

.8729

.8721

8712
	151.0

.9

.8

.7

.6
	331.0

.9

.8

.7

.6



	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	.4924

.4939

.4955

.4970

.4985
	.8704

.8695

8686

.8678

.8669
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1



	210.0

.1

.2

.3

.4
	30.0

.1

.2

.3

.4
	0.5000

.5015

.5030

5045

.5060
	0.8660

8652

.8643

.8634

.8625
	150.0

.9

.8

.7

.6
	330.0

.9

.8

.7

.6



	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	.5075

.5090

.5105

.5120

.5135
	.8616

.8607

.8599

.8590

.8581
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1



	211.0

.1

.2

.3

.4
	31.0

.1

.2

.3

.4
	0.5150

.5165

.5180

.5195

.5210
	0.8572

.8563

.8554

.8545

8536
	149.0

.9

.8

.7

.6
	329.0

.9

.8

.7

.6



	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	.5225

.5240

.5255

.5270

5284
	8526

.8517

.8508

.8499

.8490
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1
















	I

I

58

U

(A
	+

+

58

O

(A
	SIN
	cos
	+

i

z

2

-

o

U


	+

i

-

z

2

o

U

(A




	212.0

.1

.2

.3

.4
	32.0

.1

.2

.3

.4
	0.5299

.5314

.5329

.5344

.5358
	0.8480

.8471

.8462

.8453

.8443
	148.0

.9

.8

.7

.6
	328.0

.9

.8

.7

.6



	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	.5373

.5388

.5402

.5417

.5432
	.8434

.8425

.8415

.8406

.8396
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1
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.1

.2

.3

.4
	33.0

.1

.2

.3

.4
	0.5446

.5461

.5476

.5490

.5505
	0.8387

.8377

.8368

.8358

.8348
	147.0

.9

.8

.7

.6
	327.0

.9

.8

.7

.6



	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	.5519

.5534

.5548

.5563

.5577
	.8339

.8329

.8320

.8310

.8300
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1



	214.0

.1

.2

.3

.4
	34.0

.1

.2

.3

.4
	0.5592

.5606

.5621

.5635

.5650
	0.8290

.8281

.8271

.8261

.8251
	146.0

.9

.8

.7

.6
	326.0

.9

.8

.7

.6



	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	.5664

.5678

.5693

.5707

.5721
	.8241

.8231

.8221

.8211

.8202
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1



	215.0

.1

.2

.3

.4
	35.0

.1

.2

.3

.4
	0.5736

.5750

.5764

.5779

.5793
	0.8192

.8181

.8171

.8161

.8151
	145.0

.9

.8

.7

.6
	325.0

.9

.8

.7

.6



	.5

.6

.7

.8

.9
	.5

.6

.7

.8

.9
	.5807

.5821

.5835

.5850

.5864
	.8141

.8131

.8121

.8111

.8100
	.5

.4

.3

.2

.1
	.5

.4

.3

.2

.1
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	216.0
	36.0
	0.5878
	0.8090
	144.0
	324.0



	.1
	.1
	.5892
	.8080
	.9
	.9



	.2
	.2
	5906
	8070
	.8
	.8



	.3
	.3
	.5920
	.8059
	.7
	.7



	.4
	.4
	5934
	8049
	.6
	.6



	.5
	.5
	5948
	8039
	.5
	.5



	.6
	.6
	.5962
	.8028
	.4
	.4



	.7
	.7
	5976
	8018
	.3
	.3



	.8
	.8
	.5990
	.8007
	.2
	.2



	.9
	.9
	6004
	7997
	.1
	.1



	217.0
	37.0
	0.6018
	0.7986
	143.0
	323.0



	.1
	.1
	6032
	7976
	.9
	.9



	.2
	.2
	.6046
	.7965
	.8
	.8



	.3
	.3
	.6060
	.7955
	.7
	.7



	.4
	.4
	6074
	7944
	.6
	.6



	.5
	.5
	.6088
	.7934
	.5
	.5



	.6
	.6
	6101
	7923
	.4
	.4



	.7
	.7
	.6115
	.7912
	.3
	.3



	.8
	.8
	.6129
	.7902
	.2
	.2



	.9
	.9
	6143
	.7891
	.1
	.1



	218.0
	38.0
	0.6157
	0.7880
	142.0
	322.0



	.1
	.1
	6170
	.7869
	.9
	.9



	.2
	.2
	.6184
	.7859
	.8
	.8



	.3
	.3
	.6198
	.7848
	.7
	.7



	.4
	.4
	.6211
	.7837
	.6
	.6



	.5
	.5
	.6225
	7826
	.5
	.5



	.6
	.6
	6239
	7815
	.4
	.4



	.7
	.7
	.6252
	.7804
	.3
	.3



	.8
	.8
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WORKSHEETS

This appendix contains blank calculator, graph, and difference table worksheets that may be reproduced for field use. Please note that calculator worksheet numbers®and@have been purposely left blank to permit the use of different zone formulas.

[image: Figure, page 162]

STEPS 12 AND 13 ARE THE UTM MILITARY GRID


	o RECORD GK GRID IN BLOCKS AT RIGHT.

	FIND THE NORTHING DIFFERENCE (AX). READ FROM GK NORTHING GRID ACROSS TO DIAGONAL LINE ON CHART THEN READDOWNTO FIND THE CORRESPONDING VALUE FOR AX. ENTER AX IN THE @BLOCKS

	SUBTRACT AX FROM STEP 1 AND ENTER HERE

	© COPY LAST 6 DIGITS FROM STEP 1 EASTING AND ENTER AT FAR RIGHT AS SHOWN BY ARROW.

	© FIND THE EASTING DIFFERENCE (AY) GO TO EASTING GRAPH READ FROM GK EASTING GRID ACROSS TO DIAGONAL LINE ON THE GRAPH. READ DOWN TO FIND THE CORRESPONDING VALUE FOR AY ENTER AY IN THE ©BLOCKS.

	© IF THE AY VALUE IS POSITIVE, ADD TO STEP 1. IF THE AY VALUE IS NEGATIVE, SUBTRACT FROM STEP 1.

	©COPY DIGITS FROM STEPS 3, 1, AND 6 AS SHOWN BY THE ARROWS.

	© CONVERT TO UTM USING THE BLOCK CONVERSION TABLES (APPENDIX E)

	© COPY LAST S DIGITS FROM STEPS 3 AND 6 AS SHOWN BY ARROWS
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STEPS 8 AND 9 ARE THE UTM MILITARY GRID


	© RECORD GK GRID IN BLOCKS AT RIGHT.

	© FIND THE NORTHING DIFFERENCE (AX). DETERMINE THE APPROPRIATE GK NORTHING (X) NUMERICAL SPREAD. READ ACROSS TO THE DELTA X (AX) AND FIND THE DESIRED ZONE (INDICATED BY THE FIRST NUMBER IN THE GK EASTING). DETERMINE A X AND ENTER IN THE (|)BLOCKS.

	© SUBTRACTA X FROM STEP 1 AND ENTER HERE.

	© COPY LAST 6 DIGITS FROM STEP 1 EASTING AND ENTER AT FAR RIGHT AS SHOWN BY ARROW.

	© FIND THE EASTING DIFFERENCE (AY). GO TO THE GK EASTING DIFFERENCE TABLES. DETERMINE THE APPROPRIATE GK EASTING (Y) NUMERICAL SPREAD. READ ACROSS TO THE DELTA Y (AY) AND FIND THE DESIRED ZONE. DETERMINE AY AND ENTER IN THE ©BLOCKS.

	© IF THE AY VALUE IS POSITIVE, ADD TO STEP 1. IF THE AY VALUE IS NEGATIVE, SUBTRACT FROM STEP 1.

	© COPY DIGITS FROM STEPS 3, 1 AND 6 AS SHOWN BY THE ARROWS.

	© CONVERT TO UTM USING THE BLOCK CONVERSION TABLES (APPENDIX E).

	© COPY LAST 5 DIGITS FROM STEPS 3 AND 6 AS SHOWN BY ARROWS.
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of 100,000-
meter blocks

] 100,000 METER BLOCKS |
| NOT TO SCALE.
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ACROSS TO DIAGONAL LINE ON CHART.
THEN READ DOWN TO FIND THE
CORRESPONDING_ VALUE FOR AX.
ENTERAX IN THE @BLOCKS.

SUBTRACT AX FROM STEP 1 AND ENTER
HERE.

COPY LAST 6 DIGITS FROM STEP 1
EASTING AND ENTER AT FAR RIGHT AS
SHOWN BY ARROW.

FIND THE EASTING DIFFERENCE (AY).
GO TO EASTING GRAPH. READ FROM
GK EASTING GRID ACROSS TO
DIAGONAL LINE ON THE GRAPH. READ
DOWN TO FIND THE CORRESPONDING
VALUE FOR AY. ENTER AY IN THE
@sLocks.

IF THE AY VALUE IS POSITIVE, ADD TO
STEP 1. IF THE AY VALUE IS NEGATIVE,
SUBTRACT FROM STEP 1.

COPY DIGITS FROM STEPS 3, 1, AND 6 AS
SHOWN BY ARROWS.

CONVERT TO UTM USING THE BLOCK
CONVERSION TABLES (PAGE 3-7).
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The RIGHT and UP method can best be il-
lustrated by figure 1-8. To determine the
UTM location of point E, start at the left-
hand corner of the grid square. Reading
eastward, or RIGHT, to the vertical line that
intersects point E, one would then read UP,
or north, until point E is located on the
horizontal line. The six-digit grid coordinate
of point E is 3556 RIGHT and 576 UP, or
355576.
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Figure 1-8. Military grid.
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dinates are as follows:

= GK northing (7 digits) of the unknown
point.

= GK northing (7 digits) of the known
point.

Y unk = GK easting (7 digits) of the unknown
point.

Y kn = GK easting (7 digits) of the known
point. !

Angle from known point to unknown
point as measured from grid north.

Néw, try out the formulas with the following five problems.
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GK NORTHING (X) DELTA X (4 X)

ZONE 1 ZONE 2 ZONE 3 ZONE 4 ZONE 5

5698751- 5701250 2233 2228 2225 2219 2213
5701251 - 5703750 2234 2229 2226 2220 2214
5703751- 5706250 2235 2230 2227 2221 2215
5706251 - 5708750 2236 2231 2228 2222 2218
5708751- 5711250 2237 2232 2229 2223 2217
5711251 5713750 2238 2233 2230 2224 2218
5713751- 5716250 2239 2234 2231 2225 2219
5716251- 5718750 2240 2235 2232 2226 2220
5718751- 5721250 2241 2238 2233 2227 2221
5721251 - 5723750 2242 2237 2234 2228 2222
5723751 - 5726250 2243 2238 2235 2229 2223
5726251 - 5728750 2244 2239 2236 2230 2224
5728751 - 5731250 2245 2240 2237 2231 2225
5731251 - 5733750 2246 2241 2238 2232 2226
5733751- 5736250 2247 2242 2239 2233 2227
5736251- 5738750 2248 2243 2240 2234 2228
5738751 - 5741250 2249 2244 2241 2235 2229
5741251- 5743750 2250 2245 2242 2238 2230
5743751 - 5746250 2251 2246 2243 2237 L2231
5746251 5748750 2252 2247 2244 2238 2232
5748751 - 5751250 2253 2248 2245 2239 2233
5751251- 5753750 2254 2249 2246 2240 2234
5753751 - 5756250 2255 2250 2247 2241 2235
5756251 - 5758750 2256 2251 2248 2242 2236
5758751 - 5761250 2257 2252 2249 2243 2237
5761251- 5763750 2258 2253 2250 2244 2238
5763751 - 5766250 2259 2254 2251 2245 2239
57€6251- 5768750 2260 2255 2252 2246 2240
5768751- 5771250 2261 2256 2253 2247 2241
5771251 - 5773750 2262 2257 2254 2248 2242
5773751- 5776250 2263 2258 2255 2249 2243
5776251- 5778750 2264 2259 2256 2250 2244
5778751- 5781250 2265 2260 2257 2251 2245
5781251- 5783750 2266 2261 2258 2252 2246
5783751 - 5786250 2267 2262 2259 2253 2247
5786251 - 5788750 2268 2263 2260 2254 2248
5788751- 5791250 2269 2264 2261 2255 2249
5791251- 5793750 2270 2265 2262 2256 2250
5793751 5796250 2271 2266 2263 2257 2251

5796251 - 5798750 2272 2267 2264 2258 2252
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Each GK 6° zone has a central meridian ] ——
that divides it into east and west halves, N

each half being 3° of longitude. Thus,
the center line of each zone (central
meridian zone center) is given a
value of 500,000 meters (fig 2-6).
This is the zone center value
(ZCV).

CENTRAL MERIDIAN
(zev)

500,000 METER LINE

700,000 meters
800,000 meters

600,000 meters
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£ 300,000 meters

| 400,000 meters

|

EQUATOR

Figure 2-6. GK grid zone 3.
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Figure 4-6. Grid projection.
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Warsaw Pact military maps are constructed on the
transverse cylindrical Gauss-Krasovskij projection. This
projection is very similar, but not identical, to the
transverse Mercator projection which has been adopted by
the United States and NATO since World War II. The
Soviets adopted their system in 1928, At a Soviet spon-
sored meeting in Sophia, Bulgaria in 1952, Soviet mapping
specifications were proclaimed mandatory for all Warsaw
Pact countries. The Gauss-Krasovskij projection is based
on 6° zones of longitude, beginning with the Greenwich
Meridian and continuing around the globe in 6° incre-
ments to form a total of 60 zones, each of which extends
from the North to the South pole. Each 6° zone is the basis
for a projection of the points on the Krasovskij spheroid
onto a cylindrical surface tangent to the central meridian
of the zone. The advantage of this projection is that it
reduces distortions of both distance and angle to very
minimal values.
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For angle values in the left
column, use the column
headings at the top of
each column and read
DOWN.

LEFT RIGHT
COLUMN COLUMN

For angle values in the
right column, use column
headings at the top of
each column and read UP
from the bottom of the
page.
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Since the Warsaw Pact forces have the option of measur- __ [l\\{l
ing their azimuths either clockwise or counterclockwise,
you must convert the mil azimuth to degrees before the
following explanation can apply. Mil azimuths can be sim-
ply converted to degrees by multiplying by .06. The angle
must then be converted so that it reads clockwise from grid
north (fig 5-4).

Not.!

To assist in determining angular measurement,
the following conversion information is provided.
See table for clockwise or counterclockwise

measurements.

7~ A

COUNTERCLOCKWISE CLOCKWISE
MEASUREMENT Frgn MEASUREMENT

Subtract 360° ——————_JN[—————=No Change
Subtract 90° ——=——""_JE[—————— Add 90°
Subtract 180° ———JS[——————— Add 180°
Subtract 270° ————JW[————— Add 270°

Figure 5-4. Angular conversion table.
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