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SURVEYOR OF THE YEAR 
by Roy Watley,Jr..LS. 

Professor Edward F. Kulhan received an award as the 
California Surveyor of the Year of 1972, at the C.L.S.A. 
convention held last February in San Jose, for his outstanding 
contributions in land surveying. 

Professor Kulhan was instrumental in obtaining the first 
Bachelor of Science degree in Surveying and Photogrammetry 
to be offered in California. This program, approved by the 
Chancellor of the California State University and Colleges in 
September, 1970, provides students with advanced training in 
theory and applied techniques of topographic, geodetic, 
cadastral, photogrammetric, and engineering surveying. The 
surveying profession has given this program its strongest 
support and maintains close contact with the students. There 
is a student chapter of the California Land Surveyors 
Association. 

Edward F. Kulhan was bom March 31, 1915. He received a 
Bachelor of Science degree from the University of Nevada in 
1939. In 1953, he received a Master of Science (Surveying) 
degree from Pennsylvania State University. Prior to teaching at 
California State University, Fresno, Professor Kulhan was an 
instructor at Pennsylvania State University from 1951 to 
1956. He also wrote an article entitled "Teaching 
Photogrammetry on a Shoestring," which appeared in the 
1968 Proceedings of the American Society of 
Photogrammetry. 

Professor Kulhan spent some time in the summer of 1967 
with the Army Map Service, in Washington, D.C., updating in 
all phases of mapping and mapping equipment. He devoted a 
sabbatical leave to visiting Engineering Colleges and Technical 
Schools in Europe, for the purpose of studying their 
curriculums in surveying and mapping and their equipment 
and facilities for training, and comparing these with those of 
similar schools in this country. During his tour he visited 
Trinity College in DubHn, Ireland; the University of Glasgow, 

Land Surveyor of the Year 
Edward F. Kulhan presented by C.A. Wooldridge 

Glasgow, Scotland; University College, London, England; 
Royal Technical Institute, Stockholm, Sweden; Berlin 
Technical University, West Berlin, Germany; Prague Technical 
University, Prague, Czechoslovakia; and many others. 

The descriptions of the courses and training in surveying 
and mapping offered by the European schools visited by 
Professor Kulhan indicated that their graduates in surveying 
and mapping are better trained for the practice of their 
profession than are ours. 

Professor Kulhan is licensed as a Land Surveyor in 
Pennsylvania as well as California. He is a member of the 
California Land Surveyors Association, American Congress on 
Surveying and Mapping, American Society of 
Photogrammetry, American Society of Civil Engineers, 
American Society for Engineering Education, and the 
California Society of Professional Engineers, continued on page 4 
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BOARD OF DIRECTORS MEETING 
by Harold B. Davis, LS. 

Secretary- Treasurer 

The Board of Directors met at the Hyatt House in San Jose, 
in conjunction with the 1973 Convention. The meeting was 
called to order at 8:00 P.M. by President Eugene Lockton. 

The Secretary-Treasurer called the roll, and requested the 
Chapter representatives to introduce the chapter presidents. 

President's Report: President Lockton gave a short 
dissertation on the aims and goals of C.L.S.A. for 1973. 

Secretary-Treasurer's Report: The Secretary-Treasurer 
presented the budget for 1973, as amended, and explained the 
spending proposal. The budget was approved as presented. 

Education Committee: Hal Walker, Chairman, presented a 
request by the Board of Registration regarding C.L.S.A. ideas 
relating to accreditation of 2 and 4 Year surveying programs. 
He gave a short talk on the goals of the Education Committee, 
and requested that any person interested in this committee 
contact him. 

Legislative Committee: Fred Kett, Chairman, reported on 
the activities of this committee during 1972, and the goals for 
1973. He requested input to this committee from Southern 
California, as that section of the state has the greatest number 
of legislators. 

New Business: President Lockton requested questions and 
comments from the floor. Larry Cloney made a motion that 
the general membership be allowed to address the chair and 
board, relating to the change in direction or the Legislative 
effort. Motion seconded. President Lockton then threw the 
discussion open to the membership. Don Holcome stated his 
feeling that the Board may not have followed the wishes of the 
general membership, and proposed that the Board conduct a 
poll. President Lockton stated that a poll might be an exercise 
in futihty. Ray Burgess stated his agreement with the Board's 
position, as he feels that the problem must be approached 
from the poUtical standpoint, and try finesse. Dave Roberts, 
Chairman of the coordinating committee, reminded the 
membership of the several means of internal communication, 
and requested that the members use these avenues. A general 
discussion then followed relating to the change in direction. 

There being no further business, the meeting adjourned at 
9:15 P.M. A 

BOARD OF DIRECTORS MEETING 
by Harold B. Davis, L.S. 

Secretary- Treasurer 

The Board of Directors met at the Rodeway Inn in South 
San Francisco, on April 28, 1973 at 10:05 A.M. President 
Lockton commented on the operations of the Association. 
The Secretary-Treasurer's report was approved, showing total 
expenditures to date of $5665.95 and a total cash balance of 
$9631.89. The Executive Secretary reported on the 

^membership, giving the total membership of 386 with 60 
ktudent members. Of these 33 and 28 students have joined 
since January 1, 1973. 

ATTENDANCE 
President, Eugene Lockton Present 
Vice-President & Executive Secretary, James E. Adams Present 
Secretary-Treasurer, Harold B. Davis Present 
Immediate Past President, Charles A. Wooldridge . . . Present 
Director, Homer Banks, Jr Present 
Director, Robert L. Carpenter Present 
Director, Lavirrence J. Cloney Present 
Director, A.E. Griffin Present 
Director, Paul W. Lamoreaux, Jr Present 

Chapter Representatives 
Bakersfield, Donald E. Ward Present 
Central Coast, Robert Leger Present 
East Bay, Roy Watley Absent 
East Bay, Roger Swink Present 
Eastern Sierra, Bob Baron Absent 
Feather River, Jack Ashbaugh Present 
Lake Mendocino, Joseph Scherf Present 
Monterey Bay, James M. Prendergast Present 
Marin, George Colson Absent 
Mother Lode, Frederick W. Kett Present 
Northern Counties, Kermeth G. Burton Absent 
Sacramento, Dan Radman Absent 
Sacramento, George W. Bridges Absent 
San Fernando Valley, Leonard Lindenbaum Present 
San Joaquin Valley, William 0. Gentry Present 
Santa Clara-San Mateo, Hank Young Present 
Santa Clara-San Mateo, George T. Stock Absent 
Santa Clara-San Mateo, Charles Randall, Jr Absent 
Sonoma County, Rodney Pitts Present 
Tahoe, Jerry W, Tippin Absent 

Non- Voting Members and Guests 
Don Bender 
C.N. Hathaway 
John Pedri 

Fred Kett reported for the Legislative Committee. This 
committee also reviewed 200 bills relating to the profession, 
with 43 being of major interest. This committee has sponsored 
legislation, AB 1272, relating to access to private land, and 
another on comer recordation. 

Larry Cloney reported on the Nominating Committee, with 
a proposal for major alteration to the Constitution and 
By-Laws. The board discussed these proposals at length, and 
returned them to the committee for further study. Larry will 
be attending several chapter meetings in the next few months 
to get feedback from the total membership. 

Don Bender reported on the Status Improvement 
Committee. In his research Don has discovered various 
pubUcations printed by goverrmient relating to jobs and trades. 
One of these, pubhshed by the State of California, Department 
of Human Resources, is called "Occupational Guides." There 
is one of these guides for about every profession in California, 
except for Land Surveying. Don has contacted the Department 
in this regard, with some hope of getting the oversight 
recfified. President Lockton is going to communicate with the 

Continued on page 9 
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C.L.S.A. SEVENTH ANNUAL CONVENTION 

"Do You Know The Way To San Jose?" - it appears that 
about 370 people either knew or else found their way to a 
very successful "Convention '73" at the San Jose Hyatt House 
this past February. The people attending seemed to enjoy both 
the technical programs and the many social functions and 
found the Hyatt House to be a great place for the Convention. 
The weather cooperated with sunny days (the weekends 
before and after had rain) and so "a great time was had by 
all." 

The theme of the Convention, "The Land Surveyor - A 
Professional," was very vividly shown to be true by the guest 
speakers — for the most part Land Surveyors working in many 
different areas of our profession. The guest speakers were 
extremely well received as shovm by the attentiveness during 
the talks, the applause at the end of the talks, and the fact that 
practically every question and answer period after the talks ran 
over the allotted time. 

Some of the more renowned speakers: 

(1) The Mayor (Norman Mineta) and the Director of 
PubUc Works (A.R. Turturici) of San Jose in the 
opening ceremonies; 

(2) Ray Peters, immediate past L.S. member of the State 
Board of Registration; 

(3) William J. Jurkovich, President of the State Board of 
Registration; 

(4) John Pedri, present L.S. member of the State Board; 
and 

(5) Ed Kulhan, named as Surveyor of the Year for 1972. 

The Board meeting at Friday night's dinner was well 
attended. Most of those there thought the idea of having a 
Board meeting that the general membership could attend was a 
good idea, but that it should not be held at a main convention 
dinner. 

Socially, the Convention was a "smashing" success; the 
highlights on Saturday night were the wine tasting trip to San 
Jose's own Mirassou Winery and the ventriloquist after dinner. 
The "dummy" did amaze everyone, as written in prior 
pubhcity, with all of his secret knowledge. The laughter was at 
the top of the scale during the show. 

Sunday's final program on America's Space Program was 
extremely enUghtening in regard to how valuable the program 
really is, showing many areas that do and will benefit Land 
Survey's. 

The ladies scemed to enjoy themselves greatly. Some of this 
was due to the following innovations: 

(a) A hospitahty room; 
(b) door prizes at their fashion show dinner; and 
(c) cash prizes for their shopping trip. 

Some of the exhibitors said this vras by far the best 
convention they had ever attended. There were nineteen paid 
commercial exhibitors (plus L.A. Scientific had two booths): 

AGA Corporation 
Brunson Instrument Co. 

California Aero Topo, Inc. 
Challenge-Cook Bros., Automatic Grade Light of ^ ^ 

America ^M 
Computer Design Corporation 
Concap Computing Systems 
Cubic Industrial Corporation ; 
Electro Rents 
Forestry Suppliers, Inc. 
Hewlett-Packard Company ! 
Kern Instruments, Inc. 
Los Angeles Scientific Instrument Co., Inc. 
Monroe, the Calculator Company , 
Olivetti Corporation of America ! 
Schonstedt Instrument Company 
Surveyors Service Company 
Technical Advisors, Inc. 
The Lietz Company 
Wang Laboratories, Inc. 

and two non-commercial exhibitors: 
NASA 
Fresno State Surveying Students 

As best can be determined, the attendance was as follows: 

192 
29 
83 
47 
27 

1 

369 

Paid Registration 
Non-paid Registration 
Ladies 
Exhibitors 
Students 
Child 

Total 

Certainly everyone that participated is owed a great deal of 
thanks. If there were enough room, then properly everyone's 
name should be listed, but since there isn't, then at least the 
groups have to be named and greatly thanked: the Convention 
Committee, the Hyatt House and its staff, the guest speakers, 
the exhibitors, the many that donated all the great door prizes, 
especially Bruce Sumner for getting the Surveyors Compass 
from the Warren-Knight Company to use as the major door 
prize, and last, but without which there would have been no 
Convention - the many members and guests who really made 
a great "Convention '73." * 

SURVEYOR OF THE YEAR (Continued from page 1) 

Professor Kulhan also organized and presented the excellent 
"San Joaquin Valley Surveyors Conferences" held at 
California State University, Fresno, bi-annuaily. One 
outstanding feature of these conferences has been the tour of 
surveying education faciUties and student projects at Cahfomia 
State University, Fresno. 

The preceding statements are only a' few of the many 
qualifications and contributions of Professor Edward F. 
Kulhan in the field of surveying. There is no person more 
deserving of this award - California Land Surveyor of the' 
Year. CongratuIaUons, Professor Kulhan. * 
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CALIFORNIA LAND SURVEYORS ASSOCIATION SEVENTH ANNUAL CONVENTION 
FEBRUARY 16-18, 197J • HYATT HOUSE, SAN JOSE 
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THE L.S. EXAM SOLUTION* 

Problem D1-Wt 25 a.S. Part D, August 1970) 

Correct answers were submitted by Gary Carnes, a student 
at California State University, Fresno, and R.L. Gutherie, L.S. 

(1) Establish the W 1/4 corner by single proportionate 
measure between the SW corner and the NW corner. 
Carnes notes that the W 1/4 corner would be set at the 
midpoint from the information given whereas in most 
townships this corner would not have been set 
originally at the midpoint. 

(2) Establish the SE corner by double proportionate 
measure between the SW corner of Section 4, the S 1 /4 
corner of Section 3, the E 1/4 corner of Section 9, and 
the E 1/4 comer of Section 4. 

(3) EstabHsh the S 1/4 comer by single proportionate 
measure between the SW corner and the SE corner. 

(4) Establish the N 1/4 corner and the NE comer by single 
proportionate measure between the NW comer of 
Section 4 and the N 1/4 corner of Section 3. 

(5) Establish the center 1/4 corner by intersecting the line 
between the N 1/4 corner and the S 1/4 with the line 
between the E 1/4 corner and the W 1/4 corner. 

(6) The two remaining corners to be set are on the 
southeasterly boundary of the Land Grant. They are 
established by intersecting the previously established 
lines for the SW 1/4 with the line between the two 
existing corners on the Land Grant boundary. 

*Note: The examination problems from the 1970 Licensed 
Surveyors Examination are copyrighted by the Board of 
Registration for Professional Engineers and may not be 
reproduced without written permission from the Board. The 
Board is not involved in authorship of the solution. * 
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TITLE TIPS 
Prepared by the Legal Staff of Title Insurance and Trust Company 

DESCRIPTIONS REFERRING TO GOVERNMENT 
SURVEYS 

by Andrew S. Leerskov 
Senior Associate Counsel 

Frequently, of late, the question arises as to the accuracy of 
government township and section surveys and what insurance 
is afforded by a policy of title insurance with respect to the 
same. For instance, suppose title is insured to the Northwest 
quarter of the northwest quarter of Section (blank). Township 
8 South, Range 2 West, San Bernardino Base and Meridian. 
How many acres of land are thus insured? In the first place, no 
amount of acreage will be insured unless specifically so stated 
in the policy. Nevertheless, the insured will normally expect 
that he has acquired 40 acres. How far can one depend upon 
this designation? That, of course, will depend upon the 
accuracy of the government survey. 

United States Government surveys control and the section 
lines, comers and monuments thereby established are 
conclusive. Frequently the survey is later found to be 
erroneous in its location of corners and the lines fixed thereby. 
Nevertheless, these boundaries shown by the last survey before 
disposition must be accepted as true and cannot be changed by 
any subsequent government survey (Lane v. Darlington, 249 
U.S. 331). 

A survey of the public lands is the running of the lines, 
establishing corners, marking trees and other objects, so as to 
identify the sections on the ground and, in addition, the 
preparation of field notes of the survey and a plat (Muse v. 
Arlington Hotel Co., 68 Fed., 638). Such a survey does not 
become official until the survey notes and plat have been 
approved and filed with the Bureau of Land Management 
[formerly General Land Office] (Cox v. Hart, 260 U.S. 427), 
but if it develops, after the survey notes and plat have been 
approved and filed, that there are conflicts between the plat of 
the survey and the survey as disclosed by the field notes, the 
field notes will prevail over the plat in establishing the 
boundaries of the land (Harington v. Boehmer, 134 Cal 196). 
However, the surveyor as a part of his survey is required to 
mark or monument the corners of the various sections on tlie 
ground, and in some cases monuments were placed also at the 
quarter section corners of the sections. If there be a conflict 
between the field notes and the monuments placed on the 
ground, the field notes will be controlled by the monuments in 
establishing the boundaries of the section of land. 

When public lands are patented or otherwise conveyed by 
the Federal Government by reference to the plat of an 
approved survey, such a reference is effective as a conveyance 
of the parcel of land therein described "as it is shown and 
marked off on the earth's surface by the last approved 
Government survey, made and approved before the patent was 
issued," {Kimball v. McKee, 149 Cal 435; Yolo County v. 
J^oland, 144 Cal 445), and the position of the lines of such 
survey on the ground will fix the position of the land patented 
or conveyed (U.S. v. State Investment Co., 264 U.S. 206). It is 

apparent that if the title conveyed to the patentee is limited to 
the parcel of ground marked off on the earth's surface by the 
last approved survey on file at the time the patent is issued, he 
would have no title outside of these hues which he could 
convey to others by description which might be confined t o ^ ^ 
the lines of the survey, by reference to which his fitle was^P 
acquired. 

Since we have estabHshed that only the monuments 
established in the field by the government surveyor have final 
control over the location of section lines, the question remains 
as to the liability of the title company. This seems so 
self-evident that no comment should be necessary. However, i 
to keep the record straight, a standard coverage policy of title ! 
insurance insures that the record title to a described parcel of 
land vests in the named person. Such a policy of Utle insurance 
does not purport to be a survey of the land. This is one of the i 
reasons why you will find as an exception in that policy, any 
matters which a correct survey would show. * 

CLSA RECOMMENDATIONS ON SURVEYING 
CURRICULUM AND ACCREDITATION 

by Hal Walker. L.S. 
Chairman. Education Committee 

The following criteria we consider to be a must before 
attempting to determine accreditation. 

1. The school requesting accreditation must offer a degree 
program in the field of surveying, photogrammetry, or related 
technology, such as civil engineering technology. This would^ 
require at least 10 semester or 15 quarter units per year. 

Such programs are currently offered at CSU Fresno, 
Pasadena City College, Santa Rosa Junior College and several 
other Community Colleges in Cahfornia. CSU Fresno is 
currently the only four year degree program offered in 
California. 

2. Other than basic surveying courses (plane surveying, 
mapping, route survey, etc.) we recommend the following 
courses be included in the curriculum of the school applying 
for accreditation. 

Four year: Boundary Law and Principles 
Evidence and Procedures 
Land Planning 
Photogrammetry (including laboratory) 
Surveying Computation (computer 

programming) 
Real Estate Law 
Report Writing 

Two year: Boundary Law and Principles 
Surveying Computations (computer 

programming) 
Photogrammetry (theory, laboratory 

not required) 
Report Writing 

We strongly recommend a Work Experience program be| 
available, although we recognize that not every student may' 
have the opportunity to participate. 
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CLSA RECOMMENDATIONS ON SURVEYING 
CURRICULUM AND ACCREDITATION (Continued from page 8) 

3. A full time instructor in the program. 
4. In the case of a new program we recommend that no 

accreditation be granted until after the first graduates have 
received their degree. 

All of the above can be accompUshed by the use of an 
application form to be fdled out by the school wishing 
accreditation and submitted to the Board. 

Once a school has met the above criteria a packet 
containing more detailed forms on curriculum, facilities, 
faculty, and graduates could be forwarded to the appropriate 
school to be completed and returned to the Board before the 
visitation team arrives on campus. 

This would allow the visitation team time to review the 
program prior to their visitation and it would save much time 
and expense in determining the schools accreditation. 

The following is our thoughts and recommendations on 
topics that could be included in these forms. 

Curriculum 
1. Detailed course outlines, including units and number of 

lecture and laboratory hours. 

Facilities 
1. Sufficient equipment and laboratory space to 

accommodate the enrollment in the program. 
2. Every effort should be made to have equipment that is 

comparable to that which is used in the industry. It is 
unportant that the latest in equipment and technique be 
available to the student. 

3. Laboratory assignments should be as closely related to 
the problems that are confronted by the surveyor in actual 
practice. 

Faculty 
1. Perhaps the most important factor with regard to 

instruction is the ability of the instructor to generate 
enthusiasm and knowledge of the profession within the 
student. This could be evaluated by including in the packet of 
forms, questionnaires or recommendation forms that the 
instructor could send to graduates and their employers to 
complete and return to the Board. Much like the 
recommendation needed by an applicant for registration. 

2. The student-staff ratio is most important in laboratory 
situations. 

3. An "Active"' participation of the instructor within the 
profession and professional societies is a must. Being a member 
is not enough. 

4. Advance degrees and licensing usually indicates a desire 
to advance within the profession; however, we rate this least 
important, as it does not always reflect the individual experties 
nor his effectiveness as an instructor. 

THERE'S MORE TO SEE AT 

Mission Bay, San Diego 

Graduates 
1. The success of any program is its graduates. There must 

be a positive effort to develop employable graduates. The use 
of the above mentioned questionnaire could be a great help in 
determining the success of the program. 

2. Instructors should take an active roll in helping place 
students upon graduation. 

3. The school should conduct follow-up studies to 
determine how well the graduates have performed or what 
deficiencies may exist within the program. These studies could 
be conducted about every three to four years and the result 
submitted to the Board. 

Visitations 
1. We rate the visitation to deans and department heads 

least important. Quite often, unless the programs have 
administrative problems, the deans and department heads are 
unaware of the complete success of the program and its 
graduates. 

2. We strongly recommend that the visitation team have at 
least one Hcense surveyor and an educator who is actively 
teaching the field of surveying. We are enclosing a Ust of 
individuals who have indicated their interest in serving on Such 
a visitation team. * 

BOARD MEETING (Continued from page 3) 

Department, stating CLSA's willingness to provide expertise in 
this endeavour. Other publications, published by the Federal 
Government are "The Standard Industrial Classification 
Manual," "The Occupational Outlook Handbook," and "The 
Dictionary of Occupational Titles." The latter defines Land 
Surveyor as a synonym for surveyor, and implies that this is an 
instrumentman. The Board then adopted Resolution 73-1, 
stating that the CLSA "will publish and revise from time to 
time a suggested standard of land surveying titles, experience 
requirements, and duties for land surveyors and their 
subordinates." 

Leonard Lindenbaum reported for the San Fernando Valley 
Chapter. This chapter is preparing input for the Board of 
Registration relative to revision of Rule 424, and has prepared 
and sent out a questionnaire on professional development. 
Those interested in this questionnaire are requested to contact 
Leonard, via the Executive Secretary. 

The Board then passed a motion that 1% of each years 
income be set aside for purposes of emergency nature, to be 
disbursed at the discretion of the Board. 

The Board then passed Resolution 73-2, revising the 
administrative operations of the association, naming the 
several committees, and directing these committees to prepare 
long range programs and goals for submission'at the next 
board meeting. 

The meeting adjourned at 3:20 P.M. The next meeting will 
be held at the Rodeway Inn in South San Francisco on July 
21, 1973. All members of the Association are invited to 
attend. A 
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ERRORS INS.P. NO. 253 
by Edward A. Boris, Jr., L.S. 

Editor's Note: Edward A. Boris, Jr., C.E. Tech II. Alameda Co. 
Public Works Dept., developed the following programs, using 
SBC/370, Basic Long Language. Eliud Karundu Ngure, C.E. 
Trainee, and college graduate from Kenya, checked the 
programs. 

BRIEF SUMMARY OF GEODESY 

Geodesy refers average sea surface (Geod) level as its level 
of reference, which is assumed to extend all around the whole 
Spheroidal surface-shape of the Earth, placing all the 
continents above this level. This spheroidal shape is negligible 
for short distances. In Plane Surveying, on a job which does 
not need great accuracy, the spheroidal shape can be 
neglected, but for more accurate work, it cannot be neglected, 
and all surveys involving distances greater than 10 miles, and 
work requiring great accuracy, the spheroidal shape must be 
accounted for. 

The U.S. Coast & Geodetic Survey has done Geodetic 
Surveys of the entire continent basing its Surveys on the sea 
level. It is a difficult and expensive type of Survey, needing 
special equipment and specially trained personnel. 
Triangulation and traverse are the employed methods of 
surveying. The convenience of triangulation is that, once one 
side and two angles have been accurately measured, the other 
sides and angles can be computed in triangulation, a Une is 
selected and considered as a base line, then measured very 
accurately, ascertaining the accuracy with repeated checks. 
Then two angles are measured, whose senses of direction are 
intended to converge and intersect at the desired 3rd point. 
The distances are then computed together with the third angle. 

This triangle is then used as a base for a system of triangles 
covering greater areas. The distances from one point to 
another, although they might not have been established by the 
same triangle, are confined to up to 25 miles, at which the best 
accuracy is maintained. 

By Geodetic Survey mathematical formulae, these distances 
and angles are reduced to sea level, and the exact positions of 
points relative to one another on the spheroidal surface are 
established. 

After this, the U.S.C.&G.S. has further estabhshed 
references for all the states called "State Plane Coordinate 
System." In essence, a plane surface is assumed passing 
tangentially through a point on the spherical surface of the 
Earth. The size of the plane, on to which the spherical shape 
of the part of the Earth is to be projected as a map 
conformally, is restricted so as to decrease the discrepancies 
between sizes. Those discrepancies, which cannot be avoided, 
have constants computed by mathematical formulae to correct 
them. These formulae are developed from two internationally 
accepted projections: Traverse Mercator and Lambert Conic 
Conformal projection. (A plane with 158 miles greatest length 
gives accuracy of 1 in 10,000). 

THE PROJECTIONS 

The suitability of a projection for any one state depends 
upon its greatest length as referenced to North-South or 

East-West direction. The Lambert Conic Projection is based on 
the assumption that, an assumed cone intersects the spheroidal 
surface of the Earth, and for the Traverse Mercator, on the 
assumption that, a cylinder, likewise intersects the spheroidal 
surface of the Earth. For both projections, actual projection is 
developed mathematically. 

Lambert projection is used in areas with longer East-West 
direction. California, in its entirety has a North-South length 
greatest, which due to its magnitude, demands further 
Subdivision, which has been done into 7 zones, with an 
East-West length greatest. This allows Lambert projection to 
be satisfactorily applicable. The Formulae for the constants 
are General, i.e., they are applicable as given for all zones. 
Difference in any one constant, from one zone to another, is 
given by the variables; latitude and longitude. 

PLANE COORDINATE SYSTEM 

For any one plane coordinate system, the cone is assumed 
to intersect the spheroid at two points. These two points have 
an obvious one to one conformal representation on the 
projection, i.e., the point on the Spheroid Surface and the 
point on the assumed plane are identical. Away from these 
two points Northward or Southward, the scale increases, i.e., 
for every single unit on the spheroid surface, there is a (unit + 
something) on the assumed plane. But within the two points 
the relation of the representation is the opposite, i.e., the 
distances on the plane are smaller than the distances on the 
Spheroid. The two points of intersection are called parallels 
(latitudes) and each zone has two parallels. These two parallels 
which, having exact scale (representation, needing no 
correction), enclose the Zone for which constants are 
calculated, so that whether applied for distances or angles 
within or outside the two parallels, the degree of accuracy of 
the corrected lengths and angles is within a highly acceptable 
extent. 

Most of the constants are the ultimate answers of a 
combination of various correction constants which, in general, 
deal with the same problem. Hence the ultimate formule, are 
combinations of various other formulae, derived individually. 
The Developments of these formulae are long and difficult, 
but for reference they are available in Special Publications of 
the U.S.C.&G.S. for anyone who might need them. 

CONSTANTS 

A', B, C, D, E, F, and a, b given in SP. No. 8 entitled 
"Formulas and Tables for the Computation of Geodetic 
Positions." 

These formulae are used for the computation of Geodetic 
Latitudes, Longitudes and Asimuths. The variables are the 
latitudes and longitudes for each zone whose constants are 
being computed. For A' (which is given a prime) indicates that 
the middle latitude of the Zone in question is being used. 

The constants are used in computing Lambert Coordinates 
are C, Central Meridian, RB, YO, L, log L and K as well as the 
latitudes of the two parallels and the latitude of RB. These 
values are given in SJ*. No. 253 entitled "Plane Coordinate 
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Projection Tables" and the development of these constants are 
given in S.P. No. 53 entitled "General Theory of the Lambert 
Conformed Conic Projection." 

The constant L is applied as a constant value for the inhole 
zone, and its formula comprises of "LI and L2" the two 
"parallels," "A" values for the two parallels and "Z" values for 
the two parallels. 

(1) 
L = 

log cos LI - log cos L2 - log Al + tog A2 

logtanZl /2- logtanZ2/2 

CLACPROC 16:28 03/02/73 FRIOAt 

CAL. LAMBERT COUF. PROJ. CONSTANTS 
CONSTANTS PRINTOUT 

ZONE 1 iONE Z 

STANDARD PARALLEL (S) 
STANDARD PARALLEL (N) 
ORIGINAL LATITUDE (SO) 

OEG. MIN. 

IiO 0 
41 40 
39 20 

CENTRAL MERIDIAN (M) 122 

STANDARD PARALLEL (S) 38 20 
STANDARD PARALLEL (N) 39 50 
ORIGINAL LATITUDE (SO) 37 40 

CENTRAL MERIDIAN (M) 122 0 

(2) tan Z/2 = tan P/2 • cot^Q/2 

P is a function of "tan (Latitude) = cot P" 
Q is a function of "cos Q = £ cos P" 
€ is a function of "G = (a^-b^/a^)''^ 

The K constant comprises one of the Parallels (LI or L2), "A" 
value of that parallel and "Z" value of that parallel and value 
of L for that zone. 

(3) 
K = 

cos LI cos L2 

Al sin 1" Ltan ^Zl/2 A2 sin 1" L tan ^Z2/2 

RB is a computed constant, whose parallel is far below the 
Zone it is applied to, C is an assumed constant usually 
2,000,000. Those two constants are assigned to a Zone to 
make the coordinate values of points in the zone, positive. 

(4) R = K Ian '^Z/2 (using the proper Latitude) 

Rl and R2, are conic radii for the two parallels and RD, the 
middle latitude, the parallel which is slightly greater than the 
mean of the two parallels (sin L is equal to the middle 
latitude). 

In the process of developing a Trilateration program it was 
noted in the conversion of Geodetic Coordinates to Lambert 
Coordinates, using the constants from S.P. No. 253, the 
computed values would not check the published values by 
U.S.C.&G.S. For this reason a computer program, 
"CLACPROC" was developed to compute and evaluate more 
accurately the values of these constants using the above 
formulae from S.P. No. 53. The constants computed in this 
program are RB, RO, RI, R2, YO, Land K. It appears that the 
reference for the old constants was the sphere, from which the 
identical formulae for K would not check using the published 
value of L. The new constants are based on the spheroid, from 
which the formulae for the value of K checked. The 
verification for the use of sphere in the old constants was by 
making^ = 0. when the Z value is given by Z = (7r/2)-L(L for 
the parallel). Using the same formulae with this Z value, the 
results check with those given in the publication. But using the 
Spheroid as reference, and using the computed L value and the 
Z value more accurately calculated, the identical formulae for 
the value of K checks and further, due to the computer's 
capability of computing up to 16 digits, even the other values 
become more refined. In Zone 3, the difference is very minute 
but greater in other Zones, especially Zone 2. * 

RB = 2<i792*36.6l2 

RO = 2 t 2 4 S 3 5 8 . 6 9 2 

Rl = 24549571-887 

R2 = 23942392-935 

YO = 547077-921 

L 

{LDG)L 

K 

(LDG)K 

= .6538843093 

= 9.8155009161 - tO 

= '.0314108.075 

= 7.6054570557 

ZONE 3 

DEG- MIN. 

D PARALLEL (S) 37 * 
D PARALLEL (N) 38 26 

ORIGINAL LATITUDE (SO) 36 30 

CENTRAL MERIDIAN (H) 120 30 

RB = 37512992.121 

RO = 27057475 .962 

Rl = 27306666 .336 

R2 = 26809035 .305 

YO = 455516-159 

L 

(LOGIL 

K 

(LOOK 

= .6122320410 

= 9.7869160545 -10 

= 41747082.364 

= 7-6206261287 

ZONE 5 

DEG. MIN. 

D PARALLEL (S) 34 2 
D PARALLEL (N) 35 28 

ORIGIKAL LATITUDE (SO) 33 30 

CENTRAL MERIDIAN (H) 118 0 

RB = 30649425 .480 

RO = 30194147 .318 

Rl = 30455335 .042 

R2 = 29933696 .793 

YO = 455278 .162 

L = .S70O1I8992 

(LOG}L = 9 .755SS392I8 - 1 0 

K ;= 43S78026 .266 

(LOG)K = 7 .6392675563 

RB = 26312342 .553 

RO = 25795825 .367 

Rl = 26069450.085 

R2 - 25523148.982 

YO = 516*17 .186 

L = , 6304683385 

(LOG)L = 9 .7996632816 - 1 0 

K = 41077027 .113 

(LOG)K = 7-6135990047 

ZONE k 

STANDARD PARALLEL (S) 
STANDARD PARALLEL (N) 

36 
37 

ORIGINAL LATITUDE (SO) 35 20 

CENTRAL MERIDIAN (M) 119 0 

RB = 28652931 .597 

RO = 28183404 .758 

K1 = 28410238 .6S9 

R2 = 27955172 .429 

YO = 470526 .639 

L = -5965871522 

(LOG)L = 9 .7756738963 - 1 0 

K = 42378378-845 

(LOOK = 7 .6271443391 

ZONE 6 

STANDARD PARALLEL (S) 32 47 
STANDARD PARALLEL (N) 33 53 
ORIGINAL LATITUDE (SO) 32 10 

CENTRAL MERIDIAN (H> 116 15 

RB = 32271368 .917 

RO = 31846572 .640 

ftl = 32046899-313 

R2 = 31646657-179 

YO = 424696 .277 

L = .5495175775 

(LOG)L = 9 .7399815888 - 1 0 

K = 4*625967.411 

(LOOK = 7 .6495876439 
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