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Foreword

The plane coordinate system adopted for the Hawalian
Islands consists of five zones, each of which 1s based
on a transverse !lercator projection. In the first four
zones the scale along the central merldian in each zone 1is
reduced, in order to minimize the scale error throughout
the zone, The fifth zone is so narrow that no reduction
in scale is made along its central meridlan, The tables
in this publication are to be used for the conversion of
geographic positions to plane coordinates or plane coordi-
nates to geographic positions, The constants for the
zones are listed on page 7.

The methods of computation have been designed for
machine calculation, 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 gquraphic positions

X = x' + 500,000
xt = H-AA" +a b
A?L") 2
= + —_— +
y Vo ¥V (100 = ¢

Grid azimuth = geodetic azimuth - A = second term
A" = AQ" sin @ + g

where
Yos Hy Vy and a are based on the latitude

of the geogravhic position,

and
b, ¢, and g are based on AQ".



AAY = Central Meridian - A

and
Do " is the eonvergence of the meridian
at the station with respect to the
Central Meridian.

The second term for the reduction of geodetic to grid
azimuths 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 geographic computations, this
term should be evaluated and used.

v, = vy) (x) +x})

Second term = 5
(6 sin 1")
/00 g

Geographic positions from plane coordinates

P (x'/10,000)2 +d = V ( AA"/100)2 + ¢
Yo =¥ = P (x!/10,000)° - 4
Obtain the latitude from the table of y,.
Use latitude to obtain H from the table.
x! = x -« 500,000
approximate AX' = x!' & H,
Determine a from latitude and b from approximate AA

then

n

(x! +ab) *H
Mxt,

AA"
A0

]

The following tables are based on the Clarke spheroid of 1866.



DEPARTMENT OF COMMERCE
U. S. CoasT anp GropgTIC SURVRY

Form No. 744b

PLANE COORDINATES ON TRANSVERSE MERCATOR PROJECTION

(Condensed form for calculating-machine computation)

Stabe.ﬂbﬁ@_l_./'_. Zone

/

Station

/(a/dﬂj //VC;;_J

L2° 2/ 2¢4.578

155 18 06,262

A aéeéq VA G'-S)

o 7 ”
Central meridian /95 20 00.090

2477

/55 59 16.3//

A\ =Central mer. — A

+0° /' 53738

-0° 29 16"/

£ 7/2.738 | -/75€.7/)
(1* 50.942 | 208.674
75652 7/7 | 75.575 /05
14 0.774# 738 0.778 24/
a | -0.7781#1.816 |—0.3 741t 3.112
#/=H-0\ +ab 168 270.06 |-/677#].06
v (§5) # 2747 240.22
Tabular y 250 623.77 | 286, $28.13
z 568 270.06 | 322,050.9¢
y 250,663.2¢4 | 287,068.35
ba” f 23852 =~ 57005
Ae t 0" 02 585|- 9° 09 Se.o0
Geod Az to Az Mk. | /78" 0) 512|247 24 52.8
GridAz oAz Mk. | )77° 57" 53" | 247" 34" 42"
z=2'+500,000
AX'\? H and V=Tab. Hand Tab. V.
y=Tab.y+ V(IOO Whenabls-:; (llncrease H-A) numerically.

Aa’= AN'Sind + g
Grid Az. =Geod. Az. — Aax

g increases AN’- sin ¢ numerically.




DEPARTMENT OF COMMERCE
U. S. COAST AND GEODETIC SURVEY
Yorm No. 748s

GEODETIC POSITIONS FROM TRANSVERSE MERCATOR COORDINATES

(CALCULATING MACHINE COMPUTATION)

STATE — 2oNe___Hawe,/;/ — /
Stotion w/a rn/ (HE.S)
X S48 270.06 Y 2506863.24
¢ |- 5090, 000.00 P(odor) +4d |— 2747
X + &8 270.96 Yo 250,6232.77
P 0.846 83 Apprax. AN=X'+ H 1 7/¥
d Q.00 AA=(XFab)tH] 4 7/3.728
H 95.653 7/7 B A t O 1/ 53.738
a [o - 0.778 | +/ 8/X° [centrai Meridian | /55 30 09.000
$ (T 2 24578 | \=OM-ON y55 /8" o¢:2é2
station K@ 4 ..S‘.)
X 222, 050.94 K 287 065.35
¢ |=  500,00000 Plrfon) +9 | — 240.2/
X' - 1672947.04 Yo 86,8
P 0.85/5&% Approx. AN=X'+H ~/75
d £ 0.0/ AA=(xFab)rH] —/ ij;i 21/
H 95.595 105 A — o0 29  16.9/4
a | o —0.97¢ | #3.772 |central Meridian | /55 30 00.000
$ /9 37  23'477 | A=CM-A\ 55" 59" 14,9/
Station ' ' S
X Y
c — P(mdon) +d |—
X' Y,
P Approx AX=X'+ H "
d AXN=(XF ab) = H "
H A i ' "
a I b Central Meridian
'y I " A= C.M.—A) ° ' "
Station
X Y
c = P(odoo) +4d |—
X' Y,
P Apprax AN=X'+H :
d AA=(X'F ab) + H
H A i ' "
a I b Central Meridion
¢ Y " A= C.M.—AX ¢ "

..+, decrease '
When abd is :’ﬁm X' numerically



TRANSVERSE MERCATOR PROJECTION

HAWAIIAN ISLANDS

Central Meridian

Scale reduction

Constants
Zone
1 2
Constant Maul
Lanail
Hawail Molokal
Kahoolawe
C 500,000.00 ft, SO0,000.00 ft.

155°30'00%00

156°40'00%00

along 1:30,000 1:30,000
central meridian
~10 . =10
( 21 ) 0.7892x10 0.7891x10
6 sty
Zone
Constant 3 L 5

Central MYeridian

Scale reduction
along
central meridian

1
<6 /002 sin l") .

500,000.00 ft.

500,000.00 ft.

500,000.00 ft.

158°00'00%00 |159°30t00%00 160°10'00%00
1:100,000 1:100,000 None
- - -10
0.7890x10 10 0.7889x10 10 0,.7889x10




TRANSVERSE MERCATOR PROJECTION

HAWAIIAN ISLANDS
ZONE 1
Table 1
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TRANSVERSE MERCATOR PROJECTION

HAWAIAN ISLANDS
ZONE 1
Table I
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TRANSVERSE MERCATOR PROJECTION
HAWAIIAN ISLANDS
ZONE 1
Table III
y P AP M AM
o || 0.8146% 1282 0,003 3608 529
100,000 §f 0,82746 1287 0,003 4137 531
2oo 000 || 0.84033 1292 0.003 4668 533
300, ) 000 0.85325 1296 0,003 5201 535
hoo 000 || 0.86621 1300 0,003 5736 536
500,000 j| 0,87921 1304 0,003 6272 538
6oo 000 {| 0.89225 0.003 6810
Table IV Table V
x! a g"
o 0. 00 g8 10007 | 2000" | 3000"
50,000 0.00 18° § 0,00 +0,02 | +0.06
1oo 000 +0,01 19 0.00 +0.,02 | +0.06
150 000 +0,01 20 0.00 +0.,02 | +0.06
200 000 +0.01 21 0.00 40,02 | +0,07
250 000 40,01
3oo 000 0.00
Table VI
Scale factors
x! x! x!
0] 0.9999 667 100,000 | 0.9999 781 200,000 | 1,0000 12
5,000 | 0.9999 667 105 000 | 0,9999 793 205 000 | 1.,0000 149
10,000 | 0.9999 668 110,000 | 0.9999 806 210,000 | 1.0000 173
15 000 | 0.9999 669 115 000| 0.9999 818 215,000 1.0000 197
20) ,000 | 0.9999 671 120,000{ 0.9999 832 220,000 | 1,0000 222
25,000 | 0.9999 674 125,000 | 0.9999 846 225,000 | 1,0000 248
3o 000 | 0.9999 677 130,000 | 0.9999 861 230 000 | 1.0000 274
35 000 | 0.9999 681 135 000 | 0.9999 876 235 000 | 1.0000 301
+o 000 | 0.9999 685 1ho 000} 0,9999 892 2#0 000 | 1,0000 328
hs 000 | 0.9999 690 1%5 000 0.9999 908 2%5 000 | 1.0000 356
50,000 | 0.9999 695 150,000 | 0.9999 925 250,000 | 1,0000 384
55,000 0.9999 701 155 000 | 0.9999 9u2 255 000 | 1.0000 413
60,000 | 0.9999 708 160 000 | 0.9999 960 250,000 | 1,0000 443
65 000 | 0,9999 715 165 000 | 0.9999 979 265 000 | 1,0000 473
70 000 | 0,9999 723 170,000 | 0.9999 998 270,000 | 1,0000 503
75,000 | 0,9999 731 175,000 | 1.0000 018 275,000 | 1,0000 535
80 000 | 0,9999 740 180 000 | 1.0000 039 280 000 | 1,0000 567
85 000 | 0,9999 750 185 000 | 1.0000 059 285 000 | 1.0000 599
90 000 | 0,9999 7560 190, 1000 | 1.0000 081 290, 1000 [ 1.0000 432
95 000 | 0,9999 770 195 000 | 1.0000 103
100,000 | 0.9999 781 200,000 | 1.0000 126
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TRANSVERSE MERCATOR PROJECTION

HAWAIIAN ISLANDS

ZONE 2
Table I
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TRANSVERSE MERCATOR PROJECTION
HAWAIIAN ISLANDS
ZONE 2
Table II
AD c A)." b Ab c
+0.,269| 0,000 1500 || +3,036 +0.054| =-0,010
+0.268| 0,000 1600 {{+3.090 +0.025| =0,011
+,264 | 0,000 1700 ||+3.115 -0,006| =0,012
+0.259 | -0,001 1800 || +3.109 =0.038] -0,012
40,252 | =0,001 1900 [|+3.071 =0.073] -0,013
40,242 | =0.001 2000 ||+2.998 <«0.108{ =0,013
+0.232 | =0,002 2100 |+2.890 =0,146| =0,013
+0,219 | =0,003 2200 || +2. -0.185| -0,013
40,205 | =0,00% 2300 |{+2.559 -0.227} -0,013
40,189 | -0,00% 2400 {{+2.332 -0.270| =0,012
40,170 | =0.005 2500 ||+2.062 -0.316| =0.011
40,152 | -0.,006 2600 [|+1.746 -0.362| =0,010
+0.129 | -0.007 2700 [|+1.384+ -0.410]{ -0,008
40,105 | -0.008 2800 {|+0.974+ -0,461 | -0,006
+0,081 | -0,009 2900 [[40.513 -=0,513| -0,003
+0,05% | -0,010 3000 §} 0,000 0,000
Table III
y P AP M AM
0.88503 1307 0,003 6512 540
100,000 0.,89810 1311 0,003 7052 541
2oo 000 0,91121 1316 0,003 7593 gt&
00, ) 000 0.92437 1321 0.003 8136
00,000 || 0.93758 0.003 8680
Table IV Table V
"
x! qa €
&~ _1000" | 2000" | 3000"
0 0.00
50,000 0,00 20° 0,00 40,02 | 40,06
igg 888 :g.g% 21 0.00 40,02 +o.8;
[ ] 2 o P +o.
2%0] 7008 5.0 2 0,00 +0,02
250 000 +0,01
300 000 0,00




TRANSVERSE MERCATOR PROJECTION

HAWAIIAN [ISLANDS

ZONE 2

Table VI

Scale factors

x‘

0 0.9999 667
5,000 0.9999 667

10,000 0.9999 64
15 000 0.9999 669
20 ooo 0.9999 671
25,000 0.9999 674
30,000 0.,9999 677
35 000 0.9999 681
uo 000 0.9999 685
us 000 0.9999 690
50,000 0.9999 695
55 000 0.9999 701
60 000 0.9999 708
65 000 0.9999 715
70, 2000 0.9999 723
75,000 0.9999 731
80 000 0.9999 740
85 000 0.9999 750
90, OOO 0.9999 760
95 000 0.9999 770
100,000 0.9999 781
105 000 0.9999 793
110, ’000 0.9999 806
115 000 0.9999 818
120,000 0.9999 832
125,000 0,9999 846
130, ’ 000 0.9999 861
135 000 0.9999 876
1&3 000 0.9999 892
145 000 0.9999 908
150,000 0.9999 925

xl
150,000 0.9999 925
155,000 0,9999 942
160 000 0.,9999 960
165 000 0.9999 979
170 000 0.9999 998
175,000 1.0000 018
180 000 1.0000 039
185 000 1,0000 059
190, > 000 1.,0000 081
195 000 1.0000 103
200,000 1.0000 126
205 000 1.,0000 149
210 000 1.,0000 173
215 000 1.0000 197
220, )000 1,0000 222
225,000 1.,0000 248
230, ) 000 1.0000 274
235 000 1.0000 301
2#0 000 1.0000 328
2#5,000 1.0000 356
250,000 1.0000 384
255 000 1.0000 413
260 000 1.0000 443
265 000 1.0000 473
270 000 1.0000 503
275,000 1.,0000 535
280 000 1.0000 567
285 000 1.,0000 599
290, ’ 000 1.0000 632
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TRANSVERSE MERCATOR PROJECTION
HAWAIIAN ISLANDS

ZONE 3
Table III
y P AP M AM
0 0.92476 1321 0.003 8150 545
100,000 || 0.93797 1326 0.003 8695 547
200,000 0.95123 1331 0,003 9242 549
300,000 0.96454 0,003 9791
Table IV Table V
gll
x! a Y
gs 1000" 2000
o 0.00
50,000 0,00
100, ) 000 0.00 21° | 0,00 40,02
150 000 0.00 22 0.00 40,02
Table VI
Scale factors
x! x?
o) 0.9999 900 75,000 0.9999 965
5,000 0.9999 900 80 000 0.9999 9g3
1o 000 0.9999 901 85 000 049999 983
15 000 0.9999 903 90, 000 09999 993
20,000 | 0,999 905 95,000 | 1.0000 00O%
25,000 0.9999 907 100,000 1,0000 015
3o 000 0.9999 910 105 000 1.0000 027
5 000 0.9999 91k 110, 2000 1.0000 039
0, ’ 000 0.9999 918 115 000 1.0000 052
hS,ooo 09999 923 120, ) 000 1,0000 065
50,000 0.9999 929 125,000 1.0000 079
55 000 09999 935 130, 2000 1.,0000 094
6o 000 0.9999 941 135 000 1,0000 109
65 000 0,9999 948 1%0 000 1,0000 129
70, 2000 0,9999 956 145 000 1.0000 141
75,000 0.9999 965 150,000 1.0000 158
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HAWAIIAN ISLANDS
ZONE 4
Table 1
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0,000
0,000
0,000
0,000
0,000
0,

0,000
0,000
0.000
0,000
0.000
0.000
0,000
0,000
0,000

O.

2
5

Ab

&
40,037
+0,027
40,016
+0,002
"'00013
-00029
-0,047
-00068
-0,088
-0.113

0,000 40,062

100 | +0.062
200 | +0.122
300 | +0.179
Loo | +0.231

+0,060
+0,057

40,
+0,

Table II

40,276
+0,313
+O. 269
+0,201

0,000

AA

o)
700 } 40,340

800 | +0.355
900 | +0.358
1000 | +0,345

1100 § +0,316

500

600
1200
1300
100 § +0,.113

1500




TRANSVERSE MERCATOR PROJECTION
HAWAIIAN ISLANDS

ZONE 4
Table III
y P AP M AM
0 0.95684 133 0,003 9473 550
100,000 0.97017 133 0.004% 7023 552
2oo 000 0.98355 0.,00% 0575
Table IV Table V
gll
x! d
& LA 1000" | 2000"
0 0,00
50,000 0,00 ~21°§ 0,00 | 40,02
100,000 0,00 22 0,00 | 40,02
150,000 0,00 23 0,00 | +0,02
Table VI
Scale factors
x! x!
0 0.9999 900 75,000 0.9999 965
5,000 0.9999 900 80 000 0.9999 973
10,000 0.9999 901 85,000 0.9999 983
15,000 0.9999 903 90,000 0,9999 993
20,000 0.9999 905 95,000 1,0000 OO4
25,000 0.9999 907 100,000 1.0000 015
30 000 0,9999 910 105 000 1.0000 027
35,000 0,9999 914 110, ? 000 1,0000 039
40,000 0.9999 918 115 000 1,0000 052
hs,ooo 0,9999 923 120, ) 000 1.0000 065
50,000 0.9999 929 125,000 1.0000 079
55 000 5.9999 935 130, ’ 000 1,0000 094
60 000 0,9999 91 135 000 1,0000 109
65,000 0.9999 948 1#0 000 1,0000 125
704000 0.9999 956 145 000 1.,0000 141
754000 0.9999 965 150,000 1.0000 158

17



TRANSVERSE MERCATOR PROJECTION

18

HAWAIIAN ISLANDS

ZONE 5
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Table 11

23338 38

o |O omnv [eXe)
) )
OCO0OO0O00 OO0
AN WNO N

Ab

0.000

"00015

0,000

”

AA

0

100 |} +0,009
200 j +0,017
EOO 40,022

00 |} +0.022

900 | 40,015

600




TRANSVERSE MERCATOR PROJECTION
HAWAIIAN ISLANDS

ZONE 5
Table IIX
y " P AP M AM
0 0.94880 1330 0,003 9141 549
100,000 0.96210 1335 0.003 9690 551
200, ) 000 0.97545 0.00%+ 0241
Table IV Table V
x' d g"
0 0.00 3 AA 1000
50,000 0,00
100,000 0.00 21° 0,00
22 0,00
Table VI
Scale factors
x!

0 1.0000 000
54000 1,0000 000
10,000 1,0000 001
15 000 1,0000 003
20,000 1.,0000 005

25,000 | 1.0000 007
30,000 | 1.0000 010
35,000 | 1.0000 Ok
£0,000 | 1.0000 018
45,000 | 1.0000 023

50,000 1.0000 029
ss,ooo 1.0000 035
60,000 1.0000 O41

19



20

Dx
(feet)

10,000
20 000
30 000
40 000
50 000

60,000
70 000
80 000
90, OOO
100 000

110,000
120 000
130 000
lhO 000
150 000

160,000
170 000
130 »000
190 000
200 4000

210,000

TRANSVERSE MERCATOR PROJECTION
HAWAIIAN ISLANDS

CORRECTIONS TO NATURAL SCALE FACTORS*
(in units of the 7th decimal place)

Correction
(plus)

ooy NN OO

-

Ax
(feet)

2104000
220 000
230, OOO
240 000
250 000

260,000
270 000
280 ,000
290 000
300, OOO

310,000
320,000
330,000
340,000
350,000

Correction
(plus)

42
46
50
59
59

plane coordinate distance =
geodetic distance Xscale factor

- B - B . —— e - ——— — - - - — — ——— — . ———— A S " G WP W > - - ————— - — ..

* The scale factor interpolated for the mean x'of the
ends of a line and corrected by the above table is a true

mean value accurate to within one unit in the seventh

decimal place.
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