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CEST 50B Plane Surveying Applications
State Plane Coordinate Problems
NAD27

1. You are calculating the state plane coordinates from geographic coordinates in
Zone |l of California. The geographic coordinates of Pt. “Stooges” are
38°16'27.54" N, 122°41'55.08” W. The elevation of Pt. “Stooges” is 1234.56'.
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What are the Lambert Coordinates of Pt. “Stooges”?

What is the Elevation Factor (Ey)

What is the Scale Factor (Sg)

What is the Combination Factor (Cy)

What is the Convergence Angle (6)

Zone Il Constants

Central Meridian = 122°00'00"
R,=26,312,257.65
C=2,000,000
=0.6304679732
Radius of the Earth=20,906,000’
2. You are computing the geographic coor%nates from state plane coordinates in

Zone |l of California. The Lambert Cobrdinates of Pt. “Rascal” are 284,424.65 N
1,792,003.29 E. The elevation of Pt. “Rascal’ is 6543.21’.

What are the Geographic Coordinates of Pt. “Rascal’?
What is the Elevation Factor (Ey)

What is the Scale Factor (Sy)

What is the Combination Factor (Cy)

What is the Convergence Angle (8)
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Zone [l Constants

Central Meridian = 122°00°00”
Rp=26,312,257.65
C=2,000,000
{=0.6304679732

Radius of the Earth=20,906,000’



California Coordinate System 1927 _ ‘
State Plane Coordinate Computations — Plane Coordinates to Latitude/Longitude

ConstantsforZone:[ ]| [J 0 JmJwvOgv Owvi Jvu |

Station Name:

Central Meridian = =
C= , ' Rp=

Compute the Radius of Curvature at the Station (Rsta):

Rt =V (Ro-Nsta )? + (Esta- C ) :

- R¢ =_ : - (From Projection Tables choose the next larger “R’)
Enter the (¢) for R, = ' ' ____(Deg. & Min. from Projection Tables for R,,)
Tab. Diff. For 1” of () : __(Enter the “Tab DIff. For 1" of ¢’ for the Degrees & Minutes of

- ¢sta from the projection tables)

Compute the difference in Radii (AR):

AR=(R,-Rsa): _  (Fom Above)
Compute Seconds of ($) for the Statﬁmlz/d[ o6 0) o
Divide “(AR)” by “Tab. Diff. For 1 of ()" ___(From Above)
~ Station Latitude (dpsta) = '(Combine Deg. & Min. & Seconds of ¢ from
: above) '

Compute'the convergence angle (0):

6= sin™ [ (Esta-C) + Rsta ] _ ____(Answer in Decimal Degrees)

Compute the difference in Longitude (A\):

AN = (0)=(0): _ (Answer in Decimal Degrees)

‘Station Longitude (Asw) = Central Meridian - A\ =




California Coordmate System 1927 -
State Plane Coordmate Computations — Latitude/Longitude to PJane Coordmates

Constants for Zone:[ ]! CJH OJwwvdv OdOwvi Ogw

Station Name:

bsta = : ) Asta =

Central Meridian = 1t=

C= ' 7 Rp=

Enter the Degrees & Minutes of st (From Above)

R, = , __(Enter the “R” for the Degrees & Minutes of ¢sra from the .
pmjectton tables)

Tab. Diff. For 1" of (¢) : (Enter the “Tab Diff. For 1” of ¢” for the Degrees & Minutes of

#sta from the projection tables)

Sebohds bf dsta ' ____(Enter the Seconds only from ¢, above)
-Compute the AR per 1” of (¢)

Multiply “Tab. Diff. For 1" of (¢)’ & “Seconds of s’ (From Above)

. Compute the Radius of Curvature at the State (Rsta):

RSta (R¢) (AR per 1" of (b)) = : : (From Above)

Compute the dlfference in Longitude (Ak)

A\ = (Central Meridian - \) : ' (Convert Answer to Dec. Deg.)
Compute the convergence angle (0):

8= (AN)x(0): | (Answer in Dec. Deg.)

‘Station Northing (Nsta)

Rb - ( Rsta cOs (0) ) =

Station Easting (Esta) :

C +(Rsta Sin (8) ) =
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- Lambert Projection for California II
| Table I (Cont'd)

Y ¢ ¢ - -
Ys Tabular Scale in | Scale - - -
Lat. Ry, 'Y value on differencejunits of expressed -
feet central for 1 sec.| 7th place| as a.
meridlan of lat. of logs ratio
380 16! 26,093,743.52 +218,514.13 | 101.15983 | - +68.5 | 1.0000158 ~
17 26,087,67%.93 224,583.72 | 101.15967 +50.8 1.0000117 -
18 26,081,604, 35 230,653.30 | 101.15967 +33,5 1.0000077
19 26,075,534.77 236,722.88 | 101.15950 +16.6 | 1.0000038. -
20 26,069,465, 20 2h2,792.45 | 101.15933 0.0 1.0000000

- '26,063,395.64" | - 248 ,862,01 | 101.15933 | =16.2 0.9999963 - -

- 26,057.326:08, 1 25493157+ - 101,15933 |- -32 04.9999926-

‘ﬂf26;OEl;255;52,_ :261;001,13 1 °101.15917. 706 +9999890:

. 26,0U5,186,97 7. 267,;070.68: | -101.15917 |5 =62, 8 | 0.9999855 1 -

1 26,039,117.42 | 273,140.23 | 101.15900}" J5 1 0.9999822

- 26,033,047.88 279,209.77 | 101.15900 .0.9999788
26,026,978, 34 285,279.31 | 101.15%00 0.9999756
26,020,908, 80 291,348.85 | 101.13900 0.9999724
25,014,839.26 | 297,418.39 | 101, '5900. 0.9999694
26,008,769.72 | = 203,487.93 | 101.15900 0.9999664
26,002,700.18 - 309,557.47 | 101.15900 " 0.9999635
125,996,630, 64 315,627.01 |.101.159004 0.9999607

- 25,990,561.10 321,696.55 | 101.15900 | [ 0.9999579

. 25,984,491.36 327,766.09 | 101.15900 0.9999553

1 25,978,422.02 333,835.63 | 101.15900 0.9999527
25,972,352.48 ©339,905,17 | 101.15917 | 0.9999302
25,966,282.93% 345,974,72 | 101.15917 0.9999478 -
25,960,213.38 252,044.27 | 101.15933 0.9999455 "
25,954,143 .82 358,113.83 | 101.15917 0.9999433 -
25,948,074, 27 364,183.38 | 101.15950 0.9999411 -

. 25,942,004, 70 37C,252.95 | 101.15933 0.9999391
25,935,935.14 376,322.51 | 101.15967 0.9999371
25,929,865.56 382,392.09 | 101.15967 0,9999352 -
25,923,795.98 | 388,461.67 | 101.15967 | 0.999334-

- 25,917,726.40 - | . 394,531.25 | 101.16000 }. +0:95.9316
25,911,656.80. . -400, 6 1 101,16000 9999300 ¢
25,899,517.59 | - . 101.16033 - 0.9999269
25,893,447.97 418,809.68& | 101.16050 0.9999256 .
25,887,378.34 424 879.31 | 101.16067 0.9999242



Lambert Projection for Calirofnia,ll
7 Table II (Cant.'d)-_-f_- SRR e ey
1'l of Long. = 0'630'56797 @0

Long. e
--122° 311] —00 19+ 3286704
© 7| 2 o liggs
35

ko 13 1231
= 1220 41tf -0 25 50.9512
42’ | -0 26 28. 7793
'ﬁz_ -0 27 06.607
L' 1-0 27 4 4354
. B |-0 28 22.283%
122° 46'|-0 29 00,0916
- 47 1-0 29 37.9197
‘48 -0 30 15.7478
49 -0 30 53.5758
_ 50 |-0 31 3i.B039
- 1220 51 -0 32 09 2320
. B2 |-0 32 Z .0601
53 | -0 33 ou.28d2
54 -0 3L o02.7162
55 |-0 34 ho.shh3
- 1220 56'-0 35 18.3724

6.200
%4 0282

“37 118565}
37 bo.esur 1 3

3 ﬁ?27'5128 1
- 0543409

43.1689
20.9970
538.8251

58
|30z

3. 5867 ff
13.2147 |
3.0&2% ig
28.2700 |
06.6990 §

22.3551 J124e 061

00.1832 |

.hz 1517. ] B

9798
02.8078 |




-CEST 50B Plane Surveying
State Plane Coordinate System

North American Datum 1927 (NAD27)

California Coordinate System 1927 (CCS27)

CONSTANTS for ZONE| (zonew )
c 2,000,000 2,000,000
Central Meridian 122° 00" 122° 00’
Ro 24,792436.23 26,312,257.65
¢ 0.65388 43192 0.63046 79732 -
CONSTANTS for ZONE 1l ZONEN
c 2,000,000 2,000,000
Central Meridian 120° 30’ 119° 00’
Ro 27,512,992.04 28,652,931.96
¢ 0.61223 20427 0.59658 71443
CONSTANTS for ZONEV ZONE VI
c 2,000,000 2,000,000
Central Meridian 118° 00* 116°15°
Ry 30,649,424.27 32,271,267.72
¢ 0.57001 19219 0.54951 75982
CONSTANTS for ZONE VH
c 4,186,692.58
Central Meridian 118° 20
Ro 35,055,396.31

¢

0.56124 32071
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CEST 50B Plane Surveying
NAD27 REDUCING MEASURED DISTANCES TO GRID DISTANCES

Procedures Converting Ground Distances to Grid Distances.
Calculate the Elevation Factor (Ey) \

Caiculate the Scale Factor {Sy)

Compute the Combination Factor (Cg)

Compute Grid Distance {(GD)

Convert Geodetic Azimuth to Grid Azimuth (GAz)
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Elevation Factor: (E;)
E;=R = (R +H)

R = Radius of the Earth (20,906,000")
H = Average Elevation of Line, between end points.

2. Scale Factor: (Sy)

S¢ = An approximate scale factor, may be interpolatéd from the projection tables of a specific zone.
It is based on the latitude of the point, or the average latitude of the line.

3. Combination Factor: (Cr) .
Cr = (E: x Se)

4. Reducing Horizontal (Grbund) Distance to Grid Dista_nce: (GD)
(GD) =HD x C¢ |

5. Convert Geodetic Azimuth to Grid Azimuth: (GAz)
(GAz) = Geodetic Azimuth — (6)

(9) = Convergence Angle
(8)=@arx?l)
{ =Zone constants

Ar={C-)\)
C = Zone Constant
A = longitude



