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Foreword

The plane coordinate system used in this State 1s based
on the transverse Mercator projection using a reduced scale
for the central meridian of the zone. The tables in this
publication are to be used for the conversion of geographic
positions to plane coordinates or plane coordinates to geo-
graphic positions., The constants of the projection are
listed with the tables,

The methods of computation have been designed for
machine caleulation., All of the functions that are required
are given in this publication,

The formulas and sample computations which follow show
the general methods for computing either type of coordinates,

Plane coordinates from geographic positions

x = x!' + 500,000

x! =H°AX"_-_'_-ab
YRE
y = Yo+ V \100 e

6rid azimuth = geodetic azimuth - AKX - second term

AX" =AX sind +g
where
Yoy Hy Vy and a are based on the latitude
of the geographic position,
and

b, ¢, and g are based on AA".



A" = Central Meridian - A

and
ANX " is the convergence of the meridian
at the station with respect to the
Central Meridian,

The second term for the reduction of geodetic to grid
azimiths may be neglected for most work, However, for lines
five miles or more in length if the same degree of accuracy
is desired as is obtained by geogravhic computations, this
term should be evaluated and used.

(v = y1) (2x] + x})
6 2 " _
(6 Po° sin1l ),

Geographic positions from plane coordinates

Second term =

P (x'/10,000)° +d = V ( AX'/100)% + ¢
yg=y =P (x'/10,000)° - &
Obtain the latitude from the table of y,-
Use latitude to obtain H from the table.
X! = x = 500,000
approximate QA" = x' & H,
Determine a from latitude and b from approximate DA

then

41

ab)-H

Al“ = (X'
AlCr = Mt - @

M is based on the y,and e on the x of the plane
coordinates,



DEPARTMENT OF COMMERCE
U. S. Coasr AND GroDETIC SURVEY

Form No, 744b

PLANE COORDINATES ON TRANSVERSE MERCATOR PROJECTION

(Condensed form for calculating-machine computation)

State_. G’eorg e Zone Last Central meridian__52 * /0 00’000
Station Pryor 1935 Cox, /935
¢ 32° 38  03'003] 33° 29 5862¢

A

83 /S5 39990

81 27 15592

Ax =Central mer. — +0° 42" yybos| -1° o5’ 39°990
+ 2,564,408 -3,939.990
(“' (57.6/9 1 552.352
§5.5/4 185 B4.681 06|
14 ].1/8 062 [.133 /66
a | b ~0.83%] +7/3 | —0.772] +5.00 [
'=H-a\ +ab +219,287.31 -333,638.67
A” .
v (3%) e 735 )5 /. 758.94
Tabular y 958,083./3 [,272.9%47.49
i 719, 287.31 166,36/.33
v 958,818.28 ], 274, 70643
fa” 1/, 382.97 =2,/74.78
Ax +0° 23" 030 -0° 36 /4E&
Geod. Az. to Az. Mk. | 338 0/ 36.6 29 29 389
Grid Az oAz Mk. | 337 38 34 | 30 05 s%
z=z'4-500,000

/1 2
y=Tab. y+ V(l +¢

Aa=AN'Sine +¢g
Grid Az. =Geod. Az —Ax

H and V=Tab. H and Tab. V,

When abis ~

decrease

’ H-AX numerically.
+ increase

g increases AN’- sin ¢ numerically.




DEPARTMENT OF COMMERCE
U. S. COAST AND GEODETIC SURVEY
Form No. 748a

GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

6

STATE — ZONE Georgla, - Fas?

Station Pryor , /935

X 7/9, 287,31 Y 958, 8/8.28
G — 500, C00.00 P(ron) + d 735" )5
X' + 219, 287.31 Yo 958, 083./3
P /.52866 Approx. AN=X' = H +2. 504
d +0.06 AN=(X"¥ ab) = H +2 564408
H 8§5.5/4 185 A +0 Yo' wilyog
a | » -0.834 +7./3 Central Meridion | &2 /O 00. 000
¢ 32" 38 03"003 A=CM-AN g/ ° 27" /50592
Station CoxX, /935
X [66,36/.33 Y /, 274 706.43
6 |= 500, 00000 P(ro¥on) + d /[ 758. 94
X' - 333, 038.67 Yo /272, 94749
P /. 580/0 Approx. AX=X' = H -3, 940
d +0.06 AX=(X'F ab) + H -3,939. 790
H 84 (8] 06 A -/ 05  39.999
a I b -0.772 +5.00 Central Meridian 8o /0 00. 000
¢ 33° 29 58626 A=CM-ON| g3° /5' 391990
Stoﬁop
X Y
c — P(rdoo) + 9
x' Y,
P Approx AN=X' = H i
d AN=(X"F ab) = H !
H A ’ ' i
a [ b Centrat Meridian
& ® g A= C.M.—AA ° ' "
Station
X Y
c - P(rsoo) + d
x' Y,
P Approx AX=X'+- H )
d AN=(X'F ab) + H )
H AN ) ' i
a [ b Central Meridian
[ ¢ i L A= C.M.~A\ s "

+. decrease

. [} .
When ab is ::—rnm X' numericaily




Constants for Georgla

Constant

Central Meridian
log R

Scale reduction
(Centrul Meridian)

log

log

Zone

Bast

g2° 10' 00%000
~434 3
1 : 10,000

4, 581 7896 -20

9,896 2147 -20

0.7874 x 10'10

Weet

gleo 10' 00¥000
~4z2h 3
1: 10,000

4,581 7496 -20

9,896 2147 -20

0.7474% x 10~10
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BOTH ZONES
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BOTH ZONES
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AN

0
100
200
300
100
500

600
700
800
900
1000

1100
1200
1300
11,00
1500

1600
1700
1800
1900
2000

2100
2200
2300
2[00
2500

0,00
+0.39
+0.78
+1.16

+1.54
+1.92

4-2.30
+2.,67
+3.03
+3.38
+3,72

+l. 06
+1.38
+,.68
+/1.98
+5.26

+5,53
+5,.78
+6,02
+6.23
+6.13

+6.61
+6.76
+6.90
+7.,01
+7.09

TRANSVER3E MERCATOR PROJECTION

Db

+0,39
+0,.39
+0,38
+0,38
+0.38
+0,38

+Oo37
+0,36
+0,35
+0,34
+0.3l

+0.32
+0,30
+0,30
+0,28
+0.27

+0,25
+0.,24
+0,21
+0,20
+0,18

+0,15
+0.14
+0,11
+0.08
+0.06

= 7.45 x 10713

GEORGIA
Both

0.00
0.00
0.00
0.00
0,00
0.00

-0.01
-0.01
-0.0.1
-0.02
-0.02

-0e03
-O.Ot
~-0.0

-ObOLL

'-0.0S

-0.056
-0006
-0007
"'Oc 07
-0.08

-0.09
-C.09
-0.10
-0.10
-Ooll

FaNe

+0,03

0.00
-0.02
-0,05
-0.08

-0011
-0.15
-0,18
-0.21
-0.25

-0028

Jo,)l.
"OOL‘:)-S
-0, 010
-0.45

"OQL]»8
’0053
-(\.‘;7
-0.A0
“00 6?

~0.71
'0075
-Oo 81
-(-’}08?
-0.91

-0,96
-1.00
-lo 05

e

-Ool.l
-0.12
“001.2
-0.13
"0013

-0.1’-’.
"'On 1}4.
-0.1L
‘001,4.
-0.1h

-O.ll:.
"Oo 1“.
-0.14
"0013
-0.12

-Ooll
-O.lO
-0.09
"0007
-0,05

-0,03
-0.02

0,00
+0.02
+0,05

+0,09
+0.,12
+0,15
+0.19



'LRANSVERSE MERCATOR PROJECTION

TABLE FOR g

LY = sin P (AAN) + ¢

Leti- LAY
tude

on 1000" 2000" 3000 Looon KONOH 60001
2o 000 000 00?2 o%o7 - o017 033 058
25 o) 0 0,02 0.07 0.17 0.34 &. 59
269 0.00 0.00 0.02 0.03 0.18 0.35 0.6
27 0 0 0.02 0.08% 0.18 0.32 0.61
28 0 0 0.02 0.08 0.18 0.3 0.62
23 0 0 0.02 0.08 0.19 0.37 0.63
30 0 0 0,02 0.0% 0.19 0.37 0.6u4
3109 0.00 0,00 0.02 0.08 0.19 0.37 0.64
32 0 0 0.02 0.08 0.19 0. 38 0.65
3 0 0 0,02 - 0,08 0.19 0,38 0.65
3 0 0 0.02 0,08 0.19 0.38 0.65%
35 0 0 0.02 0.08 0.19 0. 33 0.65
360 0.00 0.00 0,02 0,08 0.19 0.38 0. 65
37 0 o 0.02 0.08 0.19 0.3% 0.65
28 0 0 0,02 0.08 0.19 0.38 0.65
Eg 0 0 0.02 0,08 0.19 0.37 0.6%

0 0 0.02 0.08 0.19 0.37 0.64

Lyo 0.00 0.00 0.02 0.08 0.19 0.32 0.63
4o 0 0 0,02 0.08 0.18 0.3 0.63
4 0 0 0,02 0.08 0.18 0. 36 0.62
LG 0 0 0,02 0,03 0.18 0.35 0.51
L5 0 0 0.02 0.08 0.18 c.35 0. 60
Lgo 0.00 0.00 0,02 0.07 0.17 0,34 0.59
L7 0 0 0,02 0.07 0.17 0.33 0.58
Lg 0 0 0.02 0.07 o.1g 0.33 0.56
Lo 0 0 0.02 0.07 0.1 0.32 0.55
50 0,00 0.00 0.02 0.07 0.16 0.31 0.5k

£ = [C (sin 1"),cos3 g 4+ p] (& AN)

op®

A, C and F are oncsliticn Tactors.

3

185



Y CORRECTION FOR COMPUTATION OF GEOGRAPHIC
POSITIONS FROM PLANE COORDINATES
TRANSVERSE MERCATOR PROJECTION, GEORGIA E & W ZONES

P(x'/10,000)2 + d = V(4Y100)2 + ¢

P taken out for y-coordinate
d taken out for x!

y P AP x! d
100,000 1.39360 1539 0 0.00
200,000 1.40899 1547 50,000 0.00
300,000 1.42446 1556 100,000 0.01
400,000 1.44002 1565 150,000 0.03
500,000 1.45567 1573 200,000 0.06
600,000 1.47140 1583 250,000 0.07
700,000 1.48723 1593 300,000 0.07
800,000 1.50316 1602 350,000 0.05
900,000 1.51918 1612 400,000 0.00

1,000,000 1.53530 1621 450,000 - o.1o'
1,100,000 1.55151 1632

1,200,000 1.56783 1642

1,300,000 1.58425 1652

1,400,000 1.60077 1663

1,500,000 1.61740 1673

1,600,000 1.63413 1685

1,700,000 1.65098 1695

1,800,000 1.66793 1707

1,900,000 1.68500




TRANSVERSE MERCATOR PROJECTION

Georgla

East and west zones

A = Mx!' -~ e
y } AM Y M AM
1,000,000 | 0.006 3342 669
100, 000 0.005 7495 6735 |[ 1,100,000 | 0.006 LO1l 673
200, 000 0.005 8130 638 || 1,200,000 | 0.006 U684 677
300,000 0.005 8768 642 | 1,300,000 | 0,006 2361 682
koo, 000 0.005 9410 646 |[ 1,400,000 | 0.006 5043 686
00,000 0.006 0056 650 1,200,000 0.006 6729 691
00, 000 0.006 0706 65”3 || 1,600,000 | 0.006 7420 695
700, 000 0.006 1359 657 |f 1,700,000 | 0.006 8115 69
800, 000 0.006 2016 661 || 1,800,000 | 0.006 #3814 70
500, 000 0.006 2677 665 || 1,900,000 | 0.006 9518
x! e
250,000 | 0.0
300,000 | 0.1
350,000 0.2
00,000 | 0.3
450,000 | 0.5
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TRANSVERSE MERCATOR PROJECTION FOR GEORGIA (EAST & WEST)

xt Scale in Scale x! Scale in Scale
(feet) |unite of | expressed (feet) | units of | expressed
7th place { as a 7th place| as a
of logs ratio of logs ratio
0 =43k, 3 0.9999000 175,000 -282.0 0.9999351
5,000 =434, 2 0.9999000 180,000 -273.2 0.9999371
10,000 ~433.8 0.9999001 185,000 ~26l.1 0.9999392
15,000 -433,2 0.9999003 190,000 254, 8 0.9999413
20,000 | -432.3 | 0.9999005 195,000 | =2b5.2 | 0.9999435
25, 000 -431,2 0.9999007 200,000 -235.4 0.9999458
30,000 | =429.8 | 0.9999010 205,000 | =225.3 | 0.99994&1
zg,ooo =428 .2 0.9999014 210,000 -215.0 0.9999505
, 000 ~Ui26.3 0.9999018 215,000 ~204 .4 0.999952
45,000 ~42l4,2 0.9999023 220,000 -193.6 0.999955
50,000 ~li21.9 0.9999029 225,000 -182.5 0.9999580
55,000 -u19.a 0.9999035 230,000 -171.2 0.9999606
60,000 ~l416, 0.9999041 235,000 ~159.7 0.9999632
65,000 -413,.3 0.9999048 240,000 -147.9 0.9999659
70,000 -409.9 0.9999056 245,000 ~135.8 0.9995687
75,000 -406.3 0.9999064 250,000 -123, 0. 16
80,000 -402.3 0.9999073 255, 000 -118.3 0.33335
85,000 -398, 0.9999083 260,000 - 98,1 0.999977
90,000 ~394 .0 0.9999093 265,000 - 85.1 0.999980
95,000 =389, 0.9999103 270,000 - 71.8 0.9999835
100,000 -38L4,6 0.9999114 275,000 - 58,2 0. 866
105,000 | =379.5 | 0.9999126 2531000 Z ik 0.3833393
110,000 -374.1 0.9999139 285,000 - 30.4 0.9999930
115,000 -368.5 0.9999151 290,000 - 16,1 0.,9999963
120,000 ~362.7 0.9999165 295,000 - 1.5 0.9999997
125,000 ~356.6 0.9999179 300,000 + 13.3 1.0000031
130,000 -350.3 0.9999193 305,000 + 28,3 1.0000065
135,000 -343,7 0.999920 310,000 + 43,6 1.0000100
140,000 ~336.8 0.999922 315,000 + 52.1 1.0000136
145,000 =-329.7 0.9999241 320,000 + 74.9 1.0000172
150,000 ~322.4 0.9999258 325,000 + 91.0 1.0000210
155,000 -314.8 0.9999275 330,000 +107.3 1.0000247
160,000 ~307.0 0.9999293 335,000 +123.8 1.000028
165,000 -298.9 0.9999312 340,000 +140.6 1.000032
170,000 =-290.6 0.9999331 345,000 +157.6 1.0000363




TRANSVERSE MERCATOR PROJECTION FOR GEORGIA (EAST & WEST)

x? 8cale in Scale
(feet) | units of | expressed
7th place| as a
of logs ratio
50,000 +174, 1.000040
%55:000 +192.2 1.oooolu+3
360,000 +210,2 1.000048
365,000 +228.2 1.0000525
370,000 +246.5 1.0000568
375,000 +265.0 1.0000610
380,000 +283.8 1.0000653
385,000 +302.8 1.0000697
390,000 +322.1 1.0000742
395,000 +341.6 1.0000787
400,000 +361.4 1.0000832
405,000 +381.4 1.0000878
410,000 1.6 1.0000925
415,000 +422.1 1.0000972
420,000 +4l42.9 1.0001020
k25,000 +463.,9 1,0001068
430,000 +485,.2 1.0001117
ﬁag,ooo +506.7 1.0001167
, 000 +528.5 1.0001217
45,000 +550.5 1.0001268
450,000 +572.7 1.0001319
55,000 +595,2 1.0001370
4&0,000 +618.0 1.0001 22
465,000 +641.0 1.000147
470,000 +664,2 1.,0001529
475,000 +687. 1.0001583
420,000 +711.Z 1.0001638
ﬁgs,ooo +735.4 1.0001$Z3
0,000 +759, 1.0001749
495,000 +§33.Z 1.0001806
500,000 +808.9 1.0001863
505,000 +833.9 1.0001920
510,000 +859.,1 1.0001978
515,000 +884 .6 1.0002037
520,000 +910.4 1.0002096
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CORRECTIONS TO NATURAL SCALE RATIOS*
(in units of the 7th decimal place)

For Lambert Projection

For Lambert or

transverse Mercator

AP a8 argument ' Projection
AV Corr'n AQY Corr'n Ay or Ax Corr'n
o (Plue) g us ~x - us

1l 0 31 34 10,000 0
2 0 32 36 20,000 0
g 0 3 Eg 0, 000 1
1 3 0, 000 2
5 1 35 43 50, 000 2
6 1 36 45 60, 000 3
7 2 37 Lg 70, 000 2
8 2 38 51 80,888 &
3 90,
1% E Rg 26 100, 000 10
11 4 3 9 110, 000 11
12 2 ko 2 120, 000 14
13 ﬁz 65 130,000 16
14 7 68 1Lo, 000 19
15 8 4y 71 150,000 21
16 9 46 T4 160, 000 ol
17 30 L7 17 170,000 27
18 11 Lg 81 180,000 31
19 1 Ig gL 190, 000 34
20 1 50 &8 200, 000 28
21 15 51 91 210, 000 4o
22 17 52 95 220, 000 46
2 19 5 8 230, 000 50
2 20 5 102 2lo, 000 55
25 22 55 106 250, 000 59
26 p=1 8 56 110 260, 000 64
27 26 57 114 270,000 6
28 27 58 118 280, 000 7
29 29 9 122 290, 000 80
30 32 0 126 300, 000 86
A@' 15 the difference in 310, 000 91
latitude in minutes 320,000 97
of the ends of the line. 338'000 103
340,000 110
350, 000 116

#Scale ratio interpolated for mean latitude or mean x! of
the ends of a line and corrected by the above table 1s a

true mean value accurate to within one in the gseventh

decimal place.
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