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D E L A W A R E  



Foreword 

The plane coordinate system used i n  t h i s  State i s  based 
on the transverse Idercator projection using a reduced scale 
for  the c e n t r a l  meridian of the zone. 
publication a r e  t o  be used f o r  the conversion of geographic 
posit ions t o  plane coordinates or plane coordinates t o  geo- 
graphic posit ions,  
l i s t e d  with the tables. 

machine calculation, 
are given i n  this publication. 

the  general methods f o r  computing e i the r  type of coordinates. 

The tables in this 

The constants of the  projection are 

The methods of computation have been designed for 
A l l  of the functions that a r e  required 

The formulas and sample computations which follow show 

Plane coordinates from geographic posit ions 

Y + c  oatt 2 
= Y o + V  (m) - 

Grid azimuth = geodetic azimuth = &a - second term 

where 

yo, H, V, and p a r e  based on the  lati tude 

of the geographic posit ion,  

and 
b, c,  and g are based on A x t .  
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axt = Central Meridian - 
and aa I f  i s  the convosgence of the meridian 

a t  the s t a t ion  w i t h  respect t o  the 
Central Meridian. 

The second term for the reduction of geodetic t o  grid 
azimuths may be neglected f o r  most work. 
f ive  miles or more i n  length i f  the same degree of accuracy 
i s  desired as i s  obtained by geographic computations, this 
term should be evaluated and used. 

Harever, for l ines 

(Y2 - Yl) 
(6 Po2 sin 111) 

ex; + x y  
.-- Seconci term = 

g 
GeoaraDhic positions from plane coordinates 

P (~~/10,000)~ + d = V ( ax1/l00)* + c 

= at = P (x~/~O,OOO)~ - d 

Obtain the l a t i t ude  from the table  of yo. 

U s e  l a t i tude  t o  obtain H from the table. 

X' = x - 500,000 
approximate AXf = x' $ H. 

Determine p from l a t i t ude  and I! from approximate 

then 



Ax=centmlmer.-A 

AXN 

(fx!)' 
H 
V 

I 
a b 

d=H*AX &ab 

V@y * c  

Tabular II 

II 

A a  . 

X 

A a  I' 

- oo 08' 0 0 : 7 ~  t o o  O s ' ~ ~ j / /  
- 480."74$ i 358."/// 
23.112 12.829 

78.553 799 78.109 042 
1.207625 /. 210 899 

-0.797( i-0.573 -0.7371 to.427 1 I I 

-37.764. /,3 + 27.969.60 

493.200.96 638,855.31 

9 3 .  228.87 638,8 70.84 

27.91 15.53 

462: 235.87 527 ,96960 

- 304."85 + 229.*0/ 
- 0 0.5 Oq8. + O  03 P? .D . 

2=2'+5oo,OOO 

Geod. Az toAz. Mk. 

Hand V=Tab. Hand Tab. V.  

335 34 08.8 279 60 22.2 

- decrease 
-c increase When ab is - .P -- - -- H-A A numerically. 

Grid Az. to Az. Mk. 335 39 14 

g increases A#'* sin 9 numerically. 

279 4 6 33 1 



When a b  is +; p,",":,",",": X' numerically 
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Constante ror Delaware 

Central Meridian 

log R 

Scale reduction 
(Central Meridian) 

I 
s i n  Jg 

750 25' OO?OOO 

-21.7 

1 : 200,000 

-10 0.7962 x io 



TRANSVERSE MERCATOR PROJECTION 
DELAWARE 

- 
a AV per 

second A H  Per I v 
second h Lat. Yo &Yo per 

feet second 
8 0 . 0 4 8  2 8 6  
8 0 . 0 3 0  1 6 5  
8 0 . 0 1 2  0 3 6  
7 9 . 9 9 3  9 0 1  
7 9 .  9'1 5 '159 

1 . 1 9 4  7 8 9  
1 . 1 9 4  9 6 3  
1 . 1 9 5  1 3 7  
1 . 1 9 5  3 1 1  
1 . 1 9 5  4 8 4  

2 . 9 0  
2 . 9 0  
2 . 9 0  
2 . 8 8  
2 . 8 8  

2 . 8 6  
2 . 8 6  
2 . 8 5  
2 . R 5  
2 . 8 5  

2 . 8 3  
2 . 8 3  
2 . 8 1  

2.81 

2 . 8 0  
2 . 8 0  
2 . 7 8  
2 . 7 8  
2 . 7 8  

2 . 8 1  

2 . 7 6  
2 . 7 6  
2 . 7 6  
2 . 7 5  
2 . 7 3  

2 . 7 3  
2 . 7 3  
2 . 7 3  
2 . 7 0  
2 . 7 1  

2 . 7 0  
2 . 7 0  

2 . 6 8  
2 . 6 6  

2 . 6 8  

2 . 6 6  
2 . 6 6  
2 . 6 5  
2 . 6 5  
2.63 

2 . 6 3  
2 . 6 3  
2 . 6 1  
2 . 6 1  
2 . 6 0  

2 . 6 0  
2 . 6 0  
2 . 5 8  
2 . S 8  
2 . 5 6  

2 . 5 6  
2 . 5 6  
2 . s 5  
2 . 5 5  
2 . 5 3  

2 . 5 3  
2 . 5 3  
2 . 5 1  
2 . 5 1  
2 . 5 0  

1. o o n  
- . 9 9 8  
-.995 - .  9 9 3  - .  9 9 0  

- . 9 8 8  
- . 9 8 5  
- . 9 8 3  -. 9 8 0  
- . 9 7 8  

- . 9 7 5  -. 9 7 3  
- . 9 7 0  
- . 9 6 8  
- . 9 6 5  

- . 9 6 3  
- . 9 6 0  
- . 9 5 8  -. 9 5 5  
- . 9 5 3  

- . 9 5 0  
- . 9 4 8  
- . 9 4 5  
- . 9 4 3  - . 9  4 0  

- . 9 3 8  
-.935 
- . 9 3 3  
- . 9 3 0  
- . 9 2 8  

- . 9 2 5  
- . 9 2 3  
- . 9 2 0  
- . 9 1 8  
- . 9 1 5  

- . 9 1 3  - .  9 1 0  
- . 9 0 8  - .  9 0 5  
- . 9 0 3  

- .  9 0 0  
- . E 9 8  -.  8 9 5  - . e 9 3  - , 8 9 0  

-.  8 8 8  
- . E 8 5  - .  8 8 3  -. R R O  - .  8 7 8  

-. 8 7 5  - . 8 7  3 

- . 8 6 R  -.  8 6 5  

- .  8 7 0  

- . E 6 3  - .  8 6 0  -.  8 S 8  
-.a55 
- . e 5 3  

-. 8 5 0  

38 0 0  
5 8  u 1  
38 0 2  

3 8  u 4  
5 a  u 3  

0 .  n o  
6 O b 9 . 1 9  

1 2  1 3 8 . 4 0  

1 0 1 . 1 5 3  1 7  
1 0 1 . 1 5 3  5 0  

3 0 2 . 0 1  
3 0 2 . 1 5  
3 0 2 . 2 5  
3 0 2 . 3 6  
3 0 2 . 4 6  

3 0 2 . 6 0  
3 0 2 . 7 0  
3 0 2 . 8 1  
3 0 2 . 9 5  
3 0 5 . 0 5  

3 0 3 . 1 6  
3 0 5 . 2 6  
5 0 5 . 3 8  
3 0 3 . 5 0  
3 0 3 . 6 1  

3 0 3 . 7 1  

3 0 3 . 9 5  
3 0 4 . 0 5  
3 0 4 . 1 8  

3 0 4 . 2 8  
3 0 4 . 4 1  
3 0 4  . '51  
3 0 4 . 6 1  
3 0 4 . 7 5  

3 0 3 . 8 s  

3 0 4 . 8 5  
3 0 4 . 9 6  
3 0 5  .06 

3 0 . 5 . 3 0  
3 0 5 . 2 0  

3 0 5 . 4 1  
3 0 5 . 5 5  
3 0 5 . 6 5  
3 0 5 . 7 5  
3 0 5 . 8 6  

3 0 5 . 9 8  
3 0 6 . 0 8  
3 0 6 . 2 0  
3 0 6 . 3 1  
3 0 6 . 4 3  

3 0 6 . 5 5  
3 0 6 . 6 5  
3 0 6  - 7 6  
3 0 6 . 8 8  
3 0 6 . 9 8  

5 0 7 . 1 0  
3 0 7 . 2 1  
3 0 7 . 3 5  
3 0 7 . 4 3  
3 0 7 . 5 5  

3 0 7 . 6 6  
3 0 7 . 7 6  
3 0 7 . 8 6  
3 0 8 . 0 0  
3 0 8 . 1 1  

3 0 8 . 2 1  
3 0 8 . 5 3  
3 0 8 . 4 5  
5 0 8 . 5 6  
3 0 8 . 6 6  

1 0 1 . 1 5 4  0 0  
101.154 1 7  
1 0 1 . 1 5 4  5 0  

1 8  2 0 7 ; 6 4  
2 4  2 ' 1 6 . 8 9  

5 8  u 5  
5 8  U6 
3 u  U ' I  
5 6  V U  
3 u  u 9  

> U  3 4 6 . 1 0  
5 6  4 1 5 . 4 4  
4 2  4 8 4 . 7 4  
4 8  5 3 4 . 0 0  
5 4  b 2 3 . 4 0  

1 0 1 . 1 5 4  6 7  
1 0 1 . 1 5 5  0 0  
1 0 1 . 1 5 5  3 3  
1 0 1 . 1 5 5  6 7  
1 0 1 . 1 3 5  8 3  

' 1 9 . 9 5 7  6 1 1  
7 9 . Y 5 9  4 5 5  
7 9 . 9 2 1  2 9 3  
' f 9 . Y O 3  1 2 4  
' 1 9 . 8 8 4  9 4 8  

1 . 1 9 5  6 5 7  
1 . 1 9 5  8 2 9  
1 . 1 9 6  0 0 1  
1 . 1 9 6  1 7 2  
1 ; 1 9 6  3 4 3  

> u  1 u  
5 8  11 
3 d  l d  
5 8  1 3  
3 8  1 4  

bu 092.75 
b o  702.12 

1 0 1 . 1 5 6  1 ' 1  
1 0 1 . 1 5 6  5 0  

' 1 9 . 8 6 6  ' 1 6 5  
' 1 9 . 8 4 8  5 7 5  
' 1 9 . 8 5 0  3 7 9  
7 9 . 8 1 2  176 
7 9 . 7 9 3  9 6 6  

1 . 1 9 6  5 1 4  
l i 1 9 6  6 8 4  
1 . 1 9 6  8 5 4  
1 . 1 9 7  0 2 3  
1 . 1 9 7  1 9 2  

'16 8 5 1 . 5 1  1 0 1 . 1 3 6  8 5  
7 8  9 0 0 . 9 2  1 0 1 . 1 5 7  0 0  
8 4  9 ' 1 0 . 3 4  1 0 1 . 1 5 7  3 3  

3 8  1 5  
38 1 6  
5 8  1 ' 1  
3 b  1 0  
> a  1 9  

9 1  0 3 9 . 7 8  
9'1 1 0 9 . 2 4  

1 0 5  1 ' 1 8 . 7 2  
1 0 9  2 4 8 .  2 1  
1 1 5  > 1 7 . 7 2  

1 0 1 .  15 ' ;  6'1 
1 0 1 . 1 5 8  0 0  
1 0 1 . 1 5 8  1 7  
1 0 1 . 1 5 u  5 0  
1 0 l . l 3 U  8 3  

*1 9 . 7'1 5 7 4 9  
' 1 9 . 7 5 7  5 2 6  
7 9 . 7 3 9  2 9 5  
' 1 9 . , 1 2 1  U 5 8  
'19.  ' 7 0 2  8 1 5  

1 . 1 9 7  3 6 1  
1 . 1 9 7  5 2 9  
1 . 1 9 7  6 9 7  
1 . 1 9 7  8 6 4  
1 . 1 9 8  0 3 1  

5 u  P U  
38 z1 
5 8  z z  

' 5 8  2 3  
5 b  2 4  

1 4 1  5 u 7 . 2 5  
1 2 ' 1  4 3 6 . 8 0  
1 3 5  5 2 6 . 3 b  
1 3 9  5 9 5 . 9 4  
1 4 5  O b 5 . 5 4  

1 0 1 . 1 5 9  1 7  
1 0 1 . 1 5 9  3 3  
1 0 1 . 1 5 9  6' f  
1 0 1 . 1 0 0  0 0  
1 0 l . l O U  3 5  

' 1 9 . 6 8 4  5 6 4  
7 9 . 6 6 6  3 0 7  
' 1 9 . 6 4 8  0 4 2  
7 9 . 4 2 9  7 7 1  
' 1 9 . 6 1 1  4 9 4  

1 . 1 9 8  1 9 8  
1 . 1 9 8  3 6 4  
1 . 1 9 8  5 3 0  
1 . 1 9 8  6 9 6  
1 . 1 9 8  8 6 1  

3 8  2 5  
5 8  2 6  
3 8  2 '1  
3 8  P b  
5 8  2 9  

1 5 1  7 3 5 . 1 6  
15 '1  8 0 4 . 7 9  
l b 5  8 ' 1 4 . 4 4  
1 6 9  9 4 4 . 1 1  
1'16 0 1 3 . 8 0  

1 0 1 . l b 0  5 0  
1 0 1 . l O 0  8 3  
1 0 1 . l O l  1'1 
1 0 1 . 1 0 1  5 0  
1 0 1 . 1 0 1  5 7  

7 9 . 5 9 3  2 0 9  
'19. 5.14 9 1 8  
7 9 . 5 5 6  6 2 0  
7 9 . 5 3 8  3 1 6  
7 9 . 5 2 0  0 0 4  

1 . 1 9 9  0 2 5  
1 . 1 9 9  1 8 9  
1 . 1 9 9  3 5 3  
1 . 1 9 9  5 1 7  
1 . 1 9 9  6 7 9  

38 5 u  
5 8  3 1  
5 6  5 4  
3 b  3 5  
5 8  5 4  

l U 2  0 8 5 . 5 0  
1 U 8  133.22 
1 9 4  2 2 2 . 9 6  
2 0 0  2 9 2 . 7 1  
2 0 6  5 0 2 . 4 9  

1 0 1 . l O 2  0 0  
1 0 1 .  102 .33 
1 0 1 . 1 0 2  5 0  
1 0 l . l O Y  0 0  
1 0 1 . 1 0 5  1 7  

' 1 9 . 5 0 1  6 8 6  
' 1 9 . 4 8 5  5 6 1  
7 9 . 4 6 5  V 2 9  
' 1 9 . 4 4 6  6 9 1  
' 1 9 . 4 2 8  3 4 6  

1 . 1 9 9  8 4 9  
1 . 2 0 0  001 
1 . 2 0 0  1 6 6  
1 . 2 0 0  3 2 7  
1 . 2 0 0  4 8 8  

2 1 6  4 5 2 . 2 8  
Z l 8  5 0 2 . 0 9  
2 2 4  5 . f 1 . 9 1  
2 3 0  b 4 1 . 7 0  

1 0 1 . 1 0 5  5 0  
1 0 1 . 1 0 3  6 7  
1 0 1 . 1 b 4  1 7  
1 0 1 . 1 0 4  3 3  

' 1 9 . 4 0 9  9 9 4  
7 9 . 3 9 1  6 3 5  
7 9 . 3 7 3  2 7 0  
7 9 . 3 5 4  8 9 8  
7 9 . 3 3 6  5 1 9  

1 . 2 0 0  6 4 8  
1 . 2 0 0  8 0 8  
1 . 2 0 0  9 6 8  
1 . 2 0 1  1 2 7  

5 u  5 5  
3 8  3 6  
38 3'1 
4 8  3 0  
38 3 9  2 5 6  7 1 1 . 6 2  1 0 1 . 1 0 4  6 7  1 . 2 0 1  2 8 6  

5 8  4 u  
3 8  4 1  
5 d  4 2  
5 6  4 3  
5 8  4 4  

2 4 2  - 1 u 1 . 5 0  
2 4 8  8 3 1 . 5 9  
4 3 4  Y 2 1 . 5 1  
Z b U  9 9 1 .  2 4  
dbY U b 1 . 1 9  

1 0 1 . 1 0 4  8 3  
1 0 1 . 1 0 s  3 3  
1 0 1 . 1 0 5  5 0  
1 0 1 . 1 Q 5  8 3  
1 0 1 . 1 0 6  0 0  

' 1 9 . 3 1 8  1 3 3  
' 1 9 . 2 9 9  ' 1 4 0  
' 1 9 . 2 8 1  5 4 1  
' 1 9 .  2 6 2  Y35 
7 9 . 2 4 4  5 2 2  

1 . 2 0 1  4 4 4  
1.201 6 0 2  
1 . 2 0 1  7 6 0  
1 . 2 0 1  9 1 7  
1 . 2 0 2  0 7 4  

3 8  4 3  
38 4 6  
3 u  4 ' 1  
5 8  4 8  
3 8  4 9  

2-15 1 3 1 . 1 5  
2.19 2 0 1 . 1 4  
a b 5  2 ' 1 1 . 1 4  
2 9 1  3 4 1 . 1 6  
2 9 7  4 1 1 .  2 0  

1 0 1 . 1 0 6  5 0  
1 0 1 . 1 0 6  6'1 
1 0 1 . 1 0 ~ 1  00 
1 0 1 . l b 7  3 3  
1 0 1 . l b 7  S O  

' 1 9 . 2 2 6  1 0 3  
7 9 . 2 0 7  6 7 7  
' 1 9 . 1 8 9  2 4 4  
7 9 . 1 ' 1 0  8 0 4  
7 9 . 1 5 2  3 5 8  

1 . 2 0 2  2 3 0  
1 . 2 0 2  3 8 6  
1 . 2 0 2  5 4 2  
1 . 2 0 2  6 9 7  
1 . 2 0 2  8 5 2  

3 8  5 u  
3 8  5 1  
5 8  5 z  
5 8  5 3  
5 8  5 4  

3 0 3  4 8 1 . 2 5  
3 0 9  5 5 1 . 3 2  
3 1 5  b 2 1 . 4 1  
3 2 1  6 9 1 . 5 2  
5 Z . 1  7 6 1 . 6 4  

1 0 1 . 1 0 7  8 3  
l O l . l b 8  17 
1 0 1 . 1 0 8  S O  
1 O l . l O U  6'1 
1 0 1 . 1 0 9  0 0  

' 1 9 . 1 3 3  9 0 5  
7 9 . 1 1 5  4 4 5  
7 9 . 0 9 6  9 7 9  
7 9 . 0 ' 1 8  5 0 6  
7 9 . 0 6 0  0 2 6  

1 . 2 0 3  0 0 6  
1 . 2 0 3  1 6 0  
1 . 2 0 3  3 1 4  
1 . 2 0 3  4 6 7  
1 . 2 0 3  6 2 0  

5 5 3  8 3 1 . 7 8  
3 3 9  9 0 1 . 9 4  
3 4 5  9 ' 1 2 . 1 2  
5 3 6  v 4 2 . 3 1  
5 3 8  1 1 2 . 5 5  

7 9 . 0 4 1  5 3 9  
7 9 . 0 2 5  V 4 6  
7 9 . 0 0 4  5 4 6  
' f 8 . Y 8 6  0 3 9  
' 1 8 . Y 6 7  5 2 5  

1 . 2 0 3  7 7 2  
1 . 2 0 3  9 2 4  
1 . 2 0 4  0 7 6  
1 . 2 0 4  2 2 7  
1 . 2 0 4  3 7 8  

5 8  3 5  
38 5 b  
3 8  5'1 
3 8  5 u  
5 b  5 9  

1 0 1 . 1 0 9  3 3  
1 0 1 . 1 0 9  6 7  
1 0 1 . 1 0 9  8 3  
1 0 1 . 1 7 u  3 3  
1 0 1 . 1 7 u  3 u  

3 9  0 0  3 6 4  1 8 2 . 7 6  7 8 . 9 4 9  0 0 5  1 . 2 0 4  5 2 8  
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- 
a aV per 

second second Lat 
39 0 0  
39 u 1  
59 U L  
59 0 5  
39 u 4  

5Y u s  
59 V b  
59 0 ' 1  
3Y U 8  
59 u9 

3 9  1 u  
5Y 1 1  
3 9  1 2  
39 1 3  
59 1 4  

39 1 5  
59 l b  
59 1'1 
3 9  1 8  
3 9  1 9  

3 9  2 u  
3Y 2 1  
59 2 2  
59 2 5  
59 d 4  

59 2 5  
59 2 6  
59 2.1 
39 2 6  
59 2 9  

59 5 u  
39 3 1  
59 3 d  
59 5 3  
39 3 4  

39 3 5  
39 3 6  
39 3'1 
59 3 8  
39 59 

39 4 u  
3 Y  4 1  
39 4 c .  
3 9  4 5  
3 Y  4 4  

39 4 5  
39 4 6  
3 9  4 ' 1  
59 4 8  
59 4 9  

59 5 u  
39 3 1  
59 5 d  
39 5 3  
59 5 4  

39 5 5  
39 5 6  
59 3'1 
3 9  5 8  
59 59 

4u 0 0  

1.204 S 2 R  
1.204 6 7 8  
1.204 8 2 7  
1.204 9 7 6  
L.205 1 2 5  

2.50 
2.48 
2.48 
2.48 
2.46 

2.46 
2.45 
2.45 
2.45 
2.43 

2.43 
2.42 
2.41 
2.40 
2.41 

2.38 
2.40 
2.36 
2.38 
2.36 

2.36 
2.35 
2.35 
2.35 
2.33 

2.31 
2.33 
2.31 
2.30 
2.30 

2.30 
2.28 
2.26 
2.28 
2.26 

2.25 
2.25 

2.23 
2.23 

a . 2 5  

a.23 
2.21 
2.21 
2.20 
2.20 

2.18 

2.18 
2.16 
2.16 

2.18 

2.15 
2.1s 
2.15 
2.13 
2.13 

2.11 
2.11 
2. 10 
2.10 
2.10 

' .  A S O  '. 8 4 8  ' .  8 4 5  .. 8 4 3  .. 8 4 0  

.. 8 3 8  .: 8 3 5  .. 8 3 3  
* .  8 3 0  .. 8 2 8  
* .  8 2 5  
e .  8 2 3  
-.e20 -. 8 1 8  - .  8 1 5  
-. e a 3  
- . e 1 0  - .  8 0 8  - .  8 0 5  - .  8 0 3  
- .  8 0 0  
-.798 -. 7 9 5  -. 7 9 3  - .  7 9 0  
- . 7 8 8  - . 7 8 5  
-.783 

- . 7 7  I3 

- . 7 7 5  -. 7 7 3  
- . 7 7 0  
- . 7 6 8  -. 7 6 5  

-.  7 8 0  

- .  7 6 3  
- . 7 6 0  
- ,  758 - . 7 5 5  -. 7 5 3  
- .750 
-.748 
-.745 
-.-I43 
- . 7 4 0  

-.738 -. 7 3 5  
-.-I33 
- . 7 3 0  
-.728 

-. 7 2 5  
-.723 - .  7 2 0  
- . 7 1 8  
-.71!i 

-.713 
-.710 
-.t08 - .  7 0 5  
-.703 

- . T O O  

3 6 4  182.76 101.170 8 3  
370 253.01 101.171 00 
3'16 3 2 3 . 2 ' 1  101.171 33 
382 3Y3.55 1 0 1 , 1 7 1  6 7  
3 b 8  4 0 3 . 8 5  101.172 00 

78.949 0 0 5  
7 8 . 9 3 0  4 7 8  
'18.911 9 4 4  
78.893 4 0 4  
' f 8 . 8 ' 1 4  8 5 6  

308.78 

309.00 
308.90 

309.13 
309.21 

309.35 
309.45 
309.56 
309.68 
309.78 

309.90 
310.01 
310.11 
310.23 
310.33 

310.46 
310.56 
310.68 
310.78 
310.90 

511.01 
311.11 
311.25 
311.35 
311.46 

311.56 
311.68 
311.78 
311.90 
312.01 

312.15 
312.23 
312.33 
312.46 
312.56 

312.68 
312.78 
3.12. 9 0  
313.01 
313.11 

313.25 
315.33 
313.46 
313.56 
313.66 

313.78 
313.90 
3 1 4  . o o  
314.11 
314.23 

314. 35 
314.46 
314.55 
314.68 
314.76 

31 4.90 
315.00 
315.11 
315.21 
315.33 

594 534.1'1 
400 b04.51 
406 b ' 1 4 . 8 6  
4 1 2  '145.25 
4 1 8  815.62 

101.17;d 33 
101.178 3 0  
101.172 8 3  
1 0 1 , 1 7 3  l'f 
101.175 3 3  

' 1 8 . 8 5 6  3 0 3  
' f 8 . 8 5 7  7 4 2  
78.819 1 7 5  

' 1 8 . 7 8 2  020 
' 1 8 . 8 0 0  6 0 1  

1.205 2 7 3  
1.205 4 2 1  
1.205 5 6 0  
1.205 7 1 s  
1.205 8 6 2  

424 8 8 6 . 0 2  
43u 936.43 
4 3.1 uz 6.8 9 
4 4 3  0 9 7 . 3 5  
4 4 9  lb7.82 

101.173 8 3  
101.174 00 

'18.763 4 3 3  
' 1 8 . 7 4 4  8 3 9  
' 1 8 . 7 2 6  2 3 8  
78.707 6 3 1  
'18.689 0 1 7  

L.206 0 0 0  
1.206 1 5 4  
1.206 2 9 9  
1.206 4 4 4  
1.206 5 8 8  

101.174 3 5  
101.174 5 0  
101.175 00 

4 3 5  238.32 
4 6 1  308.85 
46'7 3'1 9. 5 0  
4 . 1 5  449.91 
4'19 5 2 0 . 4 ' 1  

1 0 1 , 1 7 5  1 7  
101.175 50 
101.175 8 3  
101.176 00 
101.176 3 3  

' 1 8 . 6 ' 1 0  3 9 7  
'18.651 '169 
'18.653 1 3 5  
'18.614 4 9 4  
'18.595 8 4 7  

1.206 7 3 3  
1.206 8 7 6  
1.207 0 2 0  
1.207 1 6 2  
1.207 3 0 5  

4 0 5  591.05 
4 9 1  bO1.65 
4 9'1 *l 3 2 . 2'1 
5 0 5  802.90 
309 8'13.50 

101.176 5 ' f  
101.17'1 00 
101.17'1 1'1 
101.177 6'1 
101.17'/ 33 

' 1 8 .  5 ' 1 7  1 9 3  
7 8 . 5 5 8  5 3 2  
'18.539 8 6 5  
'10.581 1 9 1  
'18.502 5 1 0  

1.207 4 4 7  
1.207 5 8 9  
1.207 7 3 0  
1,207 8 7 1  
1.208 0 1 2  

3 1 5  944.25 
5 2 2  014.91 
5 2 0  0 8 5 . 6 2  
5 3 4  156.34 
5 4 0  227.08 

101.176 0 0  
101.178 5 0  
101.178 6'1 
101.179 00 
101.179 3 3  

78.483, 8 2 2  1.208 1 5 2  
1.208 2 9 1  
1.208 4 3 1  
1.208 5 7 0  
1.208 7 0 R  

'f8.465 1 2 8  
'18.446 4 2 7  
7 8 . 4 2 7  ' 1 2 0  
'18.409 006 

546 297.84 
3 5 2  308.62 
5 3 8  439.41 
5 b 4  510.22 
5'1U 5 U l .  0 5  

101.179 6'1 
101.179 8 3  
101.18U 1 ' 1  
101.18U 5 0  
101.18U 8 3  

'18.590 2 8 5  
78.3,tl 5 5 7  
7 8 . 5 5 2  8 2 3  
7 8 . 5 5 4  U 8 3  
'18.315 3 3 5  

1. 2 0 8  8 4 6  
1.208 9 8 4  
1.209 1 2 1  
1.209 2 5 7  
1.209 3 9 4  

3 ' 1 0  051.90 

5 6 8  793.64 
594 0 0 4 . 5 4  

5 b 2  722.76 

b o 0  935.4b 

1 0 1 .181 00 
101.181 33 
101.181 6 7  
101.182 00 

'18.296 5 8 1  
7 8 . 2 7 7  8 2 0  
78.259 0 5 3  
7 8 . 2 4 0  2 7 9  
7 8 . 2 2 1  4 9 8  

1.209 5 3 0  
1.209 6 6 5  

1.209 9 3 5  
1.209 e o n  
1.210 0 6 9  1 0 1 ; 1 8 2  17 

0 0 ' 1  U U 6 .  39 
bl3 0 ' 1 7 . 3 4  
O l Y  148.3% 
0 d S  219.31 
0 3 1  230.31 

101.182 5 0  
101.183 00 
lOl.lM3 l'f 
101.183 33 
101.183 6'1 

7 8 . 2 0 2  '111 
18.183 9 1 7  
'18.105 1 1 7  
7 8 . 1 4 6  3 0 9  
'18.127 4 9 5  

1.210 2 0 3  
1.210 3 3 7  
1.210 470 
1.210 6 0 3  
1.210 7 3 5  

0 3 . 1  501.35 
b 4 3  432.3'1 
0 4 9  505.45 
6 5 5  574.51 
0 6 1  645.60 

101.184 00 
101.184 3 3  
101.184 6'1 
101.184 8 3  
101.185 1 7  

1.210 8 6 7  
1.210 9 9 8  
1.211 1 2 9  
1.211 2 6 0  
1.211 3 9 0  

' 1 8 . 1 0 8  6 7 5  
'18.089 8 4 8  
' 1 8 . O ' t l  0 1 4  
7 8 . 0 5 2  1 7 4  
7 8 . 0 3 3  3 2 7  

b6'1 716.71 
b ' 1 3  ' f U 7 . 8 4  

O b 5  9 3 0 . 1 b  
b92 001.34 

0'19 838.99 

101.185 50 
101.185 8 3  
ioi.ie6 1 7  
101.186 3 3  
101.186 6'1 

7 8 . 0 1 4  4 7 3  
7 7 . 9 9 5  6 1 3  
'1 7 . 9 '1 6 7 4 5 
' 1 7 . Y 5 7  8 7 2  
' 1 7 . 9 5 8  9 9 1  

1.211 5 2 0  
1.211 6 4 9  
1.211 7 7 8  
1.211 9 0 7  
1 . 2 1 2  0 3 5  

6 9 8  0'12.54 
' 1 0 4  143.75 
'flu 214.99 
'110 2U6.24 
'12L 357.51 

101.186 8 3  
101.187 35 
101.18'1 5 0  
101.18'1 8 3  
101.18tr 1'1 

7 ' 1 . 9 2 0  1 0 5  
' 1 ' 1 .  YO1 2 1 1  
' 1 ' 1 .  8 8 2  3 1 1  
7 ' 1 .  8 6 3  4 0 4  
' 1 ' 1 .  8 4 4  4 9 1  

1.212 1 6 3  
1.212 2 9 0  
1.212 4 1 7  
1.212 5 4 3  
1.212 6 6 9  

7 2 8  428.80 77.825 '571 1.212 7 9 5  
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P 

Lat. 
4 0  0 0  
4 0  0 1  
4 0  0 2  
4 0  u 3  
4 u  0 9  

4 u  U b  
4 0  U 6  
4 u  U ' f  
4u u a  
4 u  u 9  

4 u  1 u  

TRANSVERSE MERCATOR PROJECTION 
DEIAWARE 

A Y O  per 
second 

7 2 8  4 2 8 . 8 0  
7 3 4  5 0 0 . 1 1  
7 4 0  5 ' 1 1 . 4 3  
7 4 6  6 4 2 . 7 7  
7 3 2  7 1 4 . 1 5  

7 3 8  7 8 3 . 5 1  
7 b 4  8 5 6 . 9 0  
7 ' f U  9 2 8 . 3 1  
* f * f b  9 9 9 . 7 4  
. f U >  U ' f 1 . 1 9  

7 8 9  1 4 2 . 6 6  

1 0 1 . 1 8 t l  5 0  
1 0 1 . 1 8 U  6 7  
1 0 1 . 1 8 9  0 0  
1 0 1 . 1 8 9  3 3  
1 0 1 . 1 8 9  6 7  

1 0 1 . 1 8 9  8 3  
1 0 1 . 1 9 0  1 7  
1 0 1 . 1 9 0  5 0  
1 0 1 . 1 9 u  83 
1 0 1 . 1 9 1  1 7  

AH per 
second H 

7 7 . 8 2 5  5 7 1  
7 7 . 8 0 6  6 4 5  
7 7 . 7 8 7  7 1 1  
7 7 . 7 6 8  772 
7 7 . 7 4 9  8 2 5  

7 7 .  7 5 0  8 7 5  
7 7 . 7 1 1  9 1 3  
' 1 7 . 6 9 2  9 4 7  
7 7 .  6 ' 1 3  9 7 4  
7 7 . 6 5 4  9 9 5  

7 7 .  6 3 6  0 0 9  

3 1 5 . 4 3  
3 1 5 . 5 6  
3 1 5 . 6 5  
3 1 5 . 7 8  
3 1 5 . 8 6  

3 1 6 . 0 0  
3 1 6 . 1 0  
3 1 6 . 2 1  
3 1 6 . 3 1  
3 1 6 . 4 3  

A per - second 
1 . 2 1 2  7 9 5  
i . a i 2  9 2 0  
1 . 2 1 3  0 4 5  
1 . 2 1 3  1 7 0  
1 . 2 1 3  2 9 4  

1 . 2 1 3  4 1 R  
1 . 2 1 3  5 4 2  
1 . 2 1 3  6 6 4  
1 . 2 1 3  7 8 6  
1 . 2 1 3  9 0 A  

1 . 2 1 4  030 

2 . 0 8  
2 . 0 8  
2 . 0 8  
2 . 0 6  
2 . 0 6  

2 . 0 5  
2 . 0 5  

2 . 0 3  

a . 0 3  
a .  0 3  

- 
a 

- . ? n o  - . 6 9 8  - .  6 9 5  
- . 6 9 3  - . 6 9 0  

- . 6 0 8  
- . 6 8 5  
-.683 -. 6 8 0  
- . 6 7 8  

-. 6 7 5  
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TRANSVERSE MERCATOR PROJECTION 

h AM b Ab C L f  b Ab C 

1100 
1200 
1300 
1400 
I W 3  4 

1600 
1700 
1goo 
rgoo 
2OQO 

2100 
2200 

2Eo 2 0  
2500 

+o . (317 
+o. 007 

-0.01> 
-0,902 

-0.020 

-0. c)lFl 
-0,021 
-0,024 
-0,025: 
-0.032 

-0.052 
-0.055 
-0. ‘357 
-0.029 
-0 . 000 

+o. 235 -0,235 
O,OOQ -0.253 

-3.428 

-0 , @hO 
-0,032 
-0.023 
-0.012 

0, ono 



TRANSVEfiSE MESCATOR PROJECTION 

L a t  1- 
tuae 

TABLE FOR g 

A XI 
0" lOOOH 2000" ~ O O O H  4000~ 5000" 6000~~ 

or00 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
3 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 

0.00 

O? 00 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 
0 

0.00 
0 
0 
0 

0.00 

0?02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

0.02 
0.02 
0.02 
0.02 
0.02 

or07 
0.07 

0.08 
0.08 
0.08 
0.08 
0.08 

0. (33 
0. 08 
0.08 
0.08 
0. 08 

0.08 
0. og 
o*og 
0. Ob 
0. Od 

0. rn 
0.08 
0.og 
0. Od 
0. og 

0.07 
0.07 
0.07 
0.07 
0.07 

0217 
0.17 

0. ld 
0.18 
0.18 
0.19 
0.19 

0.19 
0.19 
0.19 
0.19 
0.19 

0.19 
0.19 
0.19 
0.19 
0.19 

0.19 
0.18 
0.18 
0*18 
0.18 

0.17 
0.17 

0.16 
Oo18 0.1 

0?32 

0.32 

0.3 

0*35 

0.3 
0.37 
0.37 

0.37 
0.3b 
0.3g 
0*3g 
0.38 

0.38 
00% 
0.38 
0.37 
0.37 

0.3 
0.36 
0. 35 
0.35 

0.74 
0.33 
0.33 
0. '32 
0. 31 

0.35 

o! 5t3 
0.59 
0.60 
0.61 
0.62 
0.62 

0.65 
0.65 
0.65 
0.65 
0.65 
0.65 
0.62 
0.6 
0.64 

0.63 
0.63 
0.62 
0.61 
0.60 

0.59 
0.5g 
0.56 
0.55 
0.54 

0.6 

0.64 

A, C and F are poeltlon factors. 
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Y C O R R E C T I O N  FOR COMPUTATION OF GEOGRAPHIC 
P O S I T I O N S  FROM PLANE C O O R D I N A T E S  

T R A N S V E R S E  MERCATOR P R O J E C T I O N ,  DELAWARE 

P(xf/10yOOO)2 + d = V(w100)2 + c 

P taken out f o r  y-coordinate 
d taken out for xf 

V P AP 

0 1.86437 1846 

100,000 1.88283 1860 

200 y 000 1.90143 1873 

300 000 1.92016 1888 

400 000 .. 1.93904 1903 

500 000 1 . 95807 1917 

600 000 1.97724 1933 

700 000 1.99657 

XI d 

0 0.00 

50 000 0.00 

100 y 000 0.00 

150 000 0.00 
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TRANSVERSE MERCATOR PROJECTION 

Y 

0 
100,000 
200,000 

E:: ::: 
2 00,000 00,000 

700,000 
800,000 

M A M  
~~ 

0.007 6911 762 
0.007 7673 767 
0.007 8440 773 
0.007 9213 779 
0.007 9992 785 

791 
0.008 15 g 797 

804 o.008 2365 
0.008 3169 
o*oog 07i7 
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TRANSVERSE MERCATOR PROJECTION 

X’ 
( f ee t )  

0 
5,000 
10,000 
15,000 
20,000 

25,000 
30,000 

G$E 
45,000 

50, ooo 
55,000 
60,000 
65 , 000 
70,000 

75,000 
g0,ooo 
(~5,000 
90,000 
95,000 

100,000 
105,000 
110,000 
115,000 
120,000 

125,000 
130,000 
1 5 000 
145,000 
150,000 

,;$:,,, 

DELAWARE 

Soale In units 
of 7th plaoe of 

logs 

soale expressed 
a8 a ratio 

0.9999950 
0 9999950 
0.9999951 
0.9999953 
009999955 

009999957 
0.9999960 
009999964 
0.99 99968 
0 09999973 
0.9999979 
0.99999~5 
0.9999991 
0 09999998 
i~0000006 

1 .OOOOo14 
1.0000023 

1000000;f3 1.00000 -3 
1 oOOOOO53 

1.0000064 
1.0000076 
1.00000d~ 
1 .0000101 
1.0000115 

1.0000129 

1.000015g 

1.0000190 
1,0000207 

1.0000143 

1.0000174 



CORRECTIONS TO NATURAL SCAm RATIOS* 
( i n  units of the 7th decimal place) 16 

For Lambert Pro jectian 

A $ ' a s  a r g u m e n t  

A$' 

1 

- 

5 

i 
9 
10 

u 
12 

15 
16 

Y 1 

1 
19 
20 

21 
22 

*rT 2 

2 2i 

25 
26 

29 
30 

Corr'n 

0 
0 
0 
1 
1 

1 
2 

-miT 

: 
4 
5 
6 
7 
8 

9 
10 
11 

l2 1 

15 
17 
19 
20 
22 

24 
26 
27 
29 
32 

ag) 

31 
32 

35 
36 

3rl 3 

3 3il 
2; 

t2 
41 
42 

45 
46 
47 
48 
49 
50 

g z 
g 
55 

56 

59 
60 

Corr'n 
'o* 

34 

43 
45 
48 
51 

$ 

$2 
59 
62 
65 
68 
71 
74 

84 
88 

91 
95 

. 98 
102 
106 

110 
114 
118 
122 
126 

E: 

A$' is the difference In  
l a t i tude  i n  minutes 
of the ends of the l ine.  

For Lambert or 
transverse Mer ca t or 

Projection 

& or pX 

10,000 
20,000 

,000 
50,000 

60,000 

@OoO 

110,000 
120,000 
10,000 

150,000 

10,000 
10,000 

200,000 

210,000 
220,000 
2 0,Ooo 

250,OOo 

1 2 0,000 
160,000 

190,000 

220,000 

260,000 
270,000 
280,000 
290,000 
300 , ooo 

320,000 
3 0,000 

310 , 000 
320.000 

Corr'n 

0 
0 
1 
2 
2 

3 
5 
6 
8 
10 

11 
14 
16 
19 
2 1  

2r, 
27 

38 
42 
46 
50 
55 
59 

44 

'0 

E 
86 
91 
97 
103 
110 
116 

*Scale ra t lo  interpolated f o r  mean la t i tude  or mean x'  of 
the ends of a line and corrected by the above table is a 
true mean value accurate t o  n f t h l n  one i n  the seventh 
decimal place. 
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