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STATUS OF THE ENGINEER 
PRESIDENTIAL ADDRESS BY CHESTER J. GINDER 

(Presented at Annual Meeting of Boston Society of Civil Engineers, held on March li, 1954.) 

INTRODUCTION 

ENGINEERING is one of the largest professional occupations at 
the present time, and almost every phase of our day to day living, 
our comforts, conveniences an:d even necessities, are the product of 
science and engineering. The modern methods for processing food, 
the developments and textiles and chemicals, new construction meth
ods and materials, have all been possible only through the great tech
nical advances which have bee_n made in recent years. 

The public has benefited by all these advances and the standard 
of living has risen even within a generation, to a scaie which was · 
hardly dreamed of a few years ago. 

As .engineers we are quite aware of the effort and skill that has 
gone into making these changes, and are proud of the part we have 
,played. We are glad to be a member of the profession and would 
not be happy in any other line of work. We see the importance of 
the contribution that the profession has made and are anxious that 
others should have an equal ·appreciation of the engineer and his work. 
Very often we are disappointed to find that the public has little 
knowledge of the engineer or engineering, and often associates our 
progress with the vague phrase, "technological advancement" rather 
than with the work of our profession. 

It is natural that in meeting this situation the engineer is fre
quently led to ask why it is that his position is not more highly re
garded in the public mind, and why it is that the profession is accorded 
less acclaim than it deserves. 

119 
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One aim and hope of engineers generally is that engineering be 
firmly and definitely established as a profession; that the responsi
bilities of such a status may be adequately met and that the benefits 
which should be realized thereby may be enjoyed. One reason why 
full professional status has been somewhat elusive is the fact that 
the qualifications and accomplishments of the engineer are not ade
quately brought to the attention of the public. The status of the 
engineer and the profession is largely determined by the relationship 
between the engineer and the public. The recognition which the 
public accords to the profession is considered by many to be one of 
the more important single factors indicating the engineer's status, 
and the one which should surely be improved. 

STATUS LESS THAN DESIRED 

The files of our Society show that on numerous occasions mem
bers have made some study of the status of the engineer or of the 
profession, approaching this subject from various points of view. 
No less than twenty such articles have been published in our JOURNAL, 
and for ten consecutive years, from 1914 to 1923, the retiring Presi
dents of our Society read papers at the Annual Meeting on some 
phase of this subject. In the opinions which are offered the same 
hopes, satisfactions and criticisms concerning the profession appear 
repeatedly. They appear often enough certainly to indicate the basis 
on which our status may be measured. A few of the more familiar 
comments include: 

1. The status of the engineer has long been an aggravation to 
the profession. 

2. Engineering has had a long weary siege even to be considered 
a profession. 

3. Engineering not well enough defined to be classed with Law, 
Medicine or Divinity. 

. 4. Surveyor, steam engine operator, paint .engineer, classed 
equally in public mind. 

5. Qualifications required .to practice engineering are not prop
erly established. 

6. Publicity regarding the profession is inadequate or nil. 
7. Engineering societies should be able to do more for the pro

fession. 
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8. The engineer and the profession should take more active 
part in public affairs. 

9. Salaries should be commensurate with the services performed. 
10. The engineer should be the foremost man in our civilization. 
Approaching the subject from a more optimistic point of view we 

do hear generalizations made concerning our profession such as: 
a. Engineering is a young profession and cannot fail even

tually to be seen, recognized and applauded. 
b. Success not to be measured by dollars accumulated. 
c. Honor, integrity and pride of accomplishment are valu

able rewards. 
There are many other comments concerning the status of the 

engineer which could be mentioned, but these are listed for the specific 
reason that each a~d all of them were presented to this Society back in 
1913, forty-one years ago, and are in our JOURNAL files! These 
critical comments are to be found in a paper entitled, "The Status 
of the Engineer" by Mr. Edward E. Wall, who read it before the En
gineer's Club of St. Louis which, at that time was affiliated with the 
Boston Society of Civil Engineers. 

It is interesting to read the views which were expressed over forty 
years ago by those concerned with the standing of our profession, and 
to compare the feelings advanced then with those held at the present 
time. 

WHAT ARE PRESENT DAY OPINIONS? 
/ 

T-he feeling that the status of engineers is something les.s than it 
should be, and that little headway is made of efforts to increase a 
professional consciousness among them, is admitted by many. They 
see the need for some program which would bring greater recog
nition to the profession, but do not hold much hope of accomplishing 
the results. Their feeling is much the same as that expressed in 1913 
and it does not appear that over the intervening years much progress 
has been made in this respect. 

The engineer has always become so engrossed in his work that 
his natural tendency is to expect the result~ to speak for themselves. 
He is pretty apt to continue to take this attitude and to have little 
time or inclination to publicize himself or the profession. Our Sodety 
rarely receives any publicity of any kind, and any mention of it in the 
papers is likely to be in connection with a notice in the obituary 
column. 
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If the public readily accepted individuals at their intrinsic worth 
to the community there would be no problem, but this is not the case. 
The engineer works mostly behind the scenes and the public neither 
knows him nor appreciates his contributions to the developments tak
ing place. The matter of public recognition continues to be held im
portant, yet no effective means has been developed to realize this hope. 
If any improvement is to be made some real direct continuing effort 
or influence is needed to bring the part being played by the engineer 
into proper focus. 

The value that the public assigns to the engineer is partly meas
ured on the basis of the services which the profession renders to the 
community, but it is also measured in part on the importance that 
the profession attaches to its own services and the feeling of impor
tance it displays in the community. Service to the community has 
always been a dedicated objective of the profession. This objective 
is common to all professions yet it doesn't follow that all the profes
sions are held in equal esteem. The feeling of the individual members 
towards their profession, the satisfaction and pride which they have 
for their work, and the opportunity to serve, makes itself felt in the 
community. 

We all wish to see improvement in the status of the engineer 
and are working to that end. Opinions differ as to how the status 
should be evaluated and what efforts should be emphasized in order 
to eJ_?hance that status. Engineers of long experience, especially 
those whose careers have made them prominent, seem more inclined 
to be content with the standing of our profession than the younger 
men. Although we may enjoy some satisfaction in our position, most 
engineers are not satisfied. 

PRESENT INDICATIONS AS TO STATUS 

How is our claim to professional status accepted by the public? 
Not without some reservations I am afraid. The professions as first 
defined were those of Religion, Law and Medicine. They were re
ferred to as the learned _professions, "and they were dedicated to 
service to others." They dealt directly with the personal needs of 
individuals, their personal welfare, health and safety, the type of 
service that created a prestige and a position of importance in the 
minds of those served. The engineer works under a handicap in this 
respect as he deals mostly with nature. He adapts materials found 
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in nature into more useful forms and directs the natural forces to 
do useful work. His work is a form of service also but not personal 
service. It is only indirectly ,that he deals with people. His contacts 
with individuals generally have no close or intimate relationship. He 
becomes known, if at all, only through the structures he builds and 
the facilities he designs, and it is the structure or the facility which 
catches the imagination of the public, quite without any real apprecia
tion of the contribution of the engineer. 

It is unlikely 'therefore that the professional status of the en
gineer will ever be on an ·equal plane with those rendering direct per
sonal service. 

In evaluating the status of the engineer the problem of even 
defining an engineer is difficult, the term being so indefinite. It covers 
such a wide field and is open to such varied interpretations that this 
fact alone has been a very real handicap to professional advancement. 
If some way is not found by engineers themselves to clarify the label 
under which they are classed, they may well find some other interests 
determining their status for them. 

To the original three learned professions have been added not 
only engineering, but a long list of professional and semiprofessional 
occupations developed in the past forty years. Of them, engineering 
is one of the largest, being exceeded only by teaching and nursing. 
The entire group of professions have been expanding rapidly, and 
from an estimated 1 }i million people in 1913, they now provide em
ployment for about 4 ½ million in 19 53. According to the Bureau of 
Labor and Statistics, it is found that in this rapid expansion civil en
gineering, the oldest branch, has not expanded 'as rapidly as the other 
fields. This is explained in that the construction industry has not 
expanded as rapidly as the many manufacturing enterprises which 
require other types of engineering personnel. 

In the process of this_ rapid expansion the civil engineers have 
not fared as well in the .matter of wages as the other major branches. 
A comparison of earnings versus years of experience compiled by 
the Bureau indicates the earnings of the civil engineer as lower than 
those of chemical, mining, mechanical, and electrical engineers over 
the entire experience range noted, from 5 to 40 years. In fact nearly 
every survey conducted among engineers has indicated that the civil 
engineers as a group are the least adequately paid engineers. That 
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about half the civils are employed by State and Federal agencies may 

help to explain this fact. . 

Job opportunities in a profession are an index as to its status, and 

on this basis engineering has usually been in a favorable position. 

In recent times the prospect of shortages of engineers has been a 

problem to be faced and the seriousness of the situation has been the 

cause of alarm in many quarters. Some estimates of the present 

shortage nationally is near 90,000, with a possible shortage of 150,000 

by 1955. Confronted with this fact we see the larger business con

cerns throughout the country competing for. the services of members 

of the graduating classes, and increasing their offers from year to year. 

These offers include much higher starting salaries than formerly, and 

employee benefits are stressed. Professional development programs 

such as training courses, engineering conferences and membership in 

professional societies are provided as attractions to prospective em

ployees, as well as such benefits as insurance, hospitalization, retire

ment plans, in-line promotions, and job security. 
One survey1 on starting salaries indicated that the graduating class 

in June, 1952, averaged $325 per month, in February, 1953, $354, 

and those graduating in June, 1953, about $360 per month. The 

survey also found that the February civil engineering graduates listed 

as chief inducements which they considered in accepting jobs, as: 

salary, type of work, and location in that order of preference. The 

students have the basic desire to serve the community in accordance 

with the best tenets of the profession, but at this time they want to 

start doing it on the best salary arrangement available. Shortages 

have been responsible for increasing starting wage rates in private 

employment and as a result public agencies have been unable to meet 

the competition for qualified men. 
The student considers these matters objectively and is bound to 

compare his chances of success in engineering with those offered in 

other work or professions. Comparisons are prepared for his guid

ance, and those compiled by the Dept. of Labor and Industries, and 

widely distributed, have had much influence. The information he is 

furnished for consideration and on which he may base his decision 

and choose his life work indicates an appraisal of the status of en

gineering. There is some evidence that American youth is showing 

less interest in choosing science or engineering as a career. The Asso-

'Illinois Institute of Technology at Chicago. 
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ciation of Medical Colleges made a study of the 1952-1953 academic 
year applicants and the results confirm a trend which has been seen 
in connection with other sciences such as engineering and physics. An 
explanation is difficult. It has been suggested that this is less an in
tellectual age than formerly, and that young people ar.e attracted more 
by the high pay in industry where little preparation is needed, than 
the scientific careers which demand such long rigorous years of study, 
to qualify. At any rate, it does seem that right or wrong, a very real
istic evaluation of the benefits as against the demands, determine the 
selection of a career by the young student, with service and sacrifice 
receiving secondary consideration. 

The status of the engineer must also be evaluated in the light 
of present day circumstances which find individual firms employing 
not dozens of engineers, but hundreds of engineers, at wQrk covering 
practically all phases of the profession from research and design to 
construction, testing, production· and sales. 

Individually they may start off on their careers fully considering 
themselves as professional men. They hold degrees in engineering, 
are interested in the advancement of science and engineering, with 
expectations of performing a service to the community. In many in
stances, however,. the conditions under which they work are such 
that they begin to feel they are just hired help. They are not em
ployers, not a part of management, and as individuals in a huge or
ganization, find it difficult to continue to think in terms of being a 
professional. The status of this large group of engineers should be of 
concern to the entire profession inasmuch as solutions which may be 
devised to meet their problems will have a definite effect on the rest 
of the profession. At a time when certain types of engineering have 
firmly established their status as professional, a growing number of 
engineers in industry are becoming less certain of their professional 
status .. 

The status of the civil engineer has to meet a severe test when 
public' works of magnitude are proposed. Resistance is raised against 
the most carefully designed projects as in the case of the present 
central artery, the through-ways and toll roads. This opposition by 
persons or groups not trained in engineering is sufficient in some in
stances to completely defeat the entire project or, if not, to change or 
modify even basic provisions which good engineering dictates. In 
the process competing engineering firms are confronted with the un-
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pleasant task of having to justify diverse designs as satisfying all 
requirements. At that stage political, public and personal pressures 
usurp attention, raising doubts as to professional competence of 
those involved. An authoritative and confident engineering voice 
backed up by accepted professional standing is necessary to cope with 
this situation. 

Within the profession itself what aspects combine to determine i · 
the status of the engineer? If he is reasonably well satisfied with the 
opportunities offered and feels that his best efforts will be, rewarded it 
indicates a status which sooner or later becomes understood by the 
public and will be accepted on its face value. The public certainly 
will not have a higher opinion of the engineer than the engineer holds 
for himself. 

Civil engineering has appealed to many on the basis of the in
teresting character of the work and the varied and healthful life which 
it offers. The satisfaction that comes from the design and construc
tion of beneficial projects has been real and has tended to offset some 
features not so acceptable. The disadvantages connected with having 
to move from one job location to another, or of having to live in out
of-the-way places as a matter of necessity rather than choice, have to 
be met and balanced, one against the other. 

The demand for capable engineers is usually good. The prepara
tion and training needed is long and advancement in the profession 
may seem slow, but probably not slower ·than in law, medicine or 
theology. The life expectancy in the profession is equal to that in 
any of the other professions, and in view of that fact the life income 
which the engineer can hope for enhances his status. 

All things considered the engineer will not accept his status 
as satisfactory unless his earnings are sufficient to permit him to main
tain a proper standard of living, and to make reasonable provision for 
old age. He must see his way clear to make long range plans for his 
life program with reasonable security. 

INDIVIDUAL ENGINEER CANNOT OVERCOME OBSTACLES 

In many respects the average engineer as an individual is not 
likely to solve the problems which must be met if his status is to be 
improved. His work is behind the scenes, his inclination is to remain 
there. He usually does not have the urge for _the spotlight and the 
applause so important to success in some other fields, yet he isn't too 
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happy when the reflected light gets so dim he isn't seen at all. He 
may not care much about the curtain calls, but he does want his name 
on the program. 

He generally is hesitant about advertising either himself or his 
work, nor is he equipped 'to do either effectively. His major effort and 
attention is directed towards advancement within the profession in 
the particular branch in which he is concerned. He realizes that in 
this matter his success depends on his individual accomplishments. 
His long years of training and preparation have been based on this 
assumption. 

It has been preached to him continually that in addition to 
having adequate engineering training, and a fondness for his work, 
he must enlarge his interests to include knowledge of such things as 
business and law; that he must have a sympathetic understanding 
of people, and a will to participate in public affairs. Most engineers 
qualify on all these points. In order to keep up with his profession, 
to grow as it grows, he joins a technical society, does considerable 
study on his own initiative in order to enhance his position. 

The average engineer has always followed this pattern and though 
his advance in the profession may be satisfactory, the advances of the 
profession itself over which he has little control, may be disappointing. 

As the scope of engineering projects increase to the point wher.e 
they are far beyond the capacity of the individual engineer to handle, 
both from the standpoint of size and complexity, the organization 
needed to accomplish the work increases proportionately. New prob
lems arise which should be solved, or old ones become more vexing. 

The engineer may wonder how he will be affected by some of the 
questions he reads about and hears discussed these days, such as 
competitive bidding for engineering services, the increase in the prac
tice of engineering by corporations, the formation of bargaining groups 
involving engineers, and the whole question of Codes of Ethics. 

It is reported that the American Society of Civil Engineers will 
investigate the recent bidding for engineering services for design of 
a South Carolina bridge and that action to counter efforts to enlist 
members in bargaining groups is planned. There was real concern 
over professional matters at the recent convention in Atlanta, Georgia. 

The trends in these matters can very well adversely affect the 
status of the individual engineer and also the profession as a whole, 
through the elimination of the personal responsibility of the engineer 
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to the public which is the basis of professional status. He should 
know he, as an individual, will not solve these questions and he should 
know also that just talking about them will not solve them either. 

Having arrived at this point in the discussion, it seems as though 
the most difficult problem of all presents itself. This problem is the 
general apathy displayed by .engineers with regard to professional 
matters. Recommendations made time and time again by groups, 
committees, and individuals who have studied the needs of the profes
sion, or who have tried by one means or another to determine the 
feelings of engineers as a whole on important professional matters 
have met with little response. 

\VHAT CAN BE DONE? UNITY ORGANIZATION. 

It would appear that in the search for some means of improving 
the general status of the engineer as an individual and the profession 
as a whole, efforts to accomplish more effective organization must 
be continued. Unity in the engineering profession has been a goal 
sought for many years with only partial success. Why engineers 
have failed so_ often to achieve a goal so desirable is a question that 
is difficult to answer. Conditions which might compel movement to
wards unity may not yet be strong enough to force the various in
terests involved to accept the compromises which would be neces
sary, or to yield any of their freedom or independence. In achieving 
unity the needs and interests of supervisory and non-supervisory 
engineers, the organized and unorganized engineers must be served. 
These varied interests make the situation difficult. At the present 
time there is no agreement even to the basic methods of achieving 
unity in the profession. Affiliation among organizations is a device 
which has appealed to the engineer perhaps more than the support 

· of one all-inclusive organization, judging from the groupings which 
have been affected. Certain benefits have been obtained therefrom 
but affiliations have definite weaknesses. The Engineers Joint Coun
cil (EJC) which was formed in 1941 represents an attempt on the 
upper level to coordinate the activities of the national technical 
societies. The E.J.C. has made great steps towards unity among en
gineers representing as it does some 150,000 members, in eight major 
fields of engineering. Composed as it is, however, of the officers only 
of the parent societies, its operations are necessarily remote from the 
individual engineer. The recent decision of the directors of the Na-
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tional Society of Professional Engineers not to affiliate with the En
gineers Joint Council is in itself a set-back to the current movement 
towards upity. N.S.P.E. actually was set up to do most of the things 
that E.J.C. is doing and declined affiliation for that reason. At the 
present time the N.S.P.E. in no way represents a sufficient number of 
engineers to be truly representative of the profession. It is held 
by some, however, to be better suited to give effective action on na
tional matters because of its individual membership and its organiza
tion on National, State and Local levels. This may very well be the 
case when the membership in the N.S.P.E. increases to the point 
when that society can speak for the majority of engineers in this 
country. The Engineer's Council for Professional Development 
(E.C.P.D.) formed in 1932 to enhance the professional status of the 
engineer .embraces more groups than the E.J.C. ·and interests itself 
in matters such as professional training, recognition, and ethics, which 
are important, but again the representation of the individual engineer 
is remote or non-existent. Locally affiliation in the Engineering 
Societies of New England has brought together 21 technical societies 
under a central agency which performs certain functions beneficial 
to all. However, it hardly speaks with strength for the profession 
as a whole in this area since it has· no direct authority of its own. 
It does not receive the individual support or interest given to the 
constituent organizations and this situation probably will not change 
much. The effectiveness of an affiliated organization is bound to 
be limited. 

Various other plans for unifying the profession have been studied 
by able men who have seen the need for a single organization to speak 
for all engineers. One such plan which has been devised only after 
a great deal of study is the Unity Organization suggested by the Pitts
field General Electric Engineers Association as a possible solution. 
Such a plan proposes an organization which would include all mem
bers of the engineering profession with the maximum of participa
tion by members at the local level in shaping policies. The governing 
body would represent the viewpoints of all parts of the profession 
and be directly responsible to the individual members, rather than 
through other societies. The organization would be made up on the 
basis of individual membership rather than through society member
ship. This latter idea is not new having been argued pro and con 
for years. It will be noted, however, that organizations intended to 
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serve as a Unity Organization thus far have been organized without 
individual membership, their responsibility being to other societies. 
These organizations have failed to unite the profession and in most 
cases have been unable to maintain themselves. · 

More important to the success of a unity organization is the 
proper inclusion of technical interests as well as professional inter
ests in its make-up. If purely bargaining organizations are to be 
avoided the plan must be broad enough to provide for the needs of 
the profession along those lines, which is not the case at present. The 
purely bargaining organizations which are gaining strength among 
engineers in the great industrial centers are little concerned with the 
professional growth in technical and scientific aspects. They are 
striving hard to achieve acceptance on a natipnal scale as the agencies 
best able to promote the economic and social welfare of those who 

· are engaged in engineering. 
Under the name of "The Engineers and Scientists of America" 

one of the latest attempts is being made to achieve an organization 
which will speak for the profession. It is making a strong start. This 
is an affiliation of independent collective-bargaining groups in indus
try which includes very few Civil Engineers. Civil Engineers appear 
less interested in this type of organization than other branches of 
the profession. However the ESA News Digest, Volume 1, Num
ber 5, indicates an interest in Civil Engineers wherein it is stated, 
"The ESA stands ready to assist civil engineers in setting up their 
own collective bargaining organizations." 

The General Electric Engineers Association plan provides for an 
executive committee made up from both technical councils and pro
fessional councils representing both types of membership. There 
would be ample reason for those interested in the technical advance
ment, ~s well as those concerned with the professional advancement 
of the engineer, to support such a plan. The search for unity has 
been going on for a long time and unless some way is soon found to 
accomplish this end it may never be achieved. Engineers would do 
well to acquaint themselves with the merits of this unity plan and 
support it or one similar. 

STRENGTHEN REGISTRATION LAWS 

Another means whereby the status of the engineer can be im
proved in the opinion of many persons who have given thought to 
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the matter, is through the strengthening and support of the Registra
tion Laws. 

Through the registration of qualified persons as professional en
gineers on a wide scale, standards would be set which would clarify 
the meaning of the term engineer in the eyes of the public. This in 
itself would do much to enhance the status of the engineer. The term 
professional engineer would take on a meaning comparable to that 
of M.D. or R.N. in contrast to the vagueness of the term Engineer as 
now applied to literally hundreds of different lines of work, many of 
which in no way meet the standards of a profession. 

The fact that it is difficult to define a Professional Engineer is 
acknowledged, but that does not mean an acceptable definition is im
possible. Over many years this problem has been studied continually 
with the result that the Professional Engineer and the Practice of 
Engineering has been defined in a manner acceptable to most mem
bers of the profession. The accomplishment of this step alone will 
help to promote the prestige of the Professional Engineer provided 
the public is given the chance to know what standards have thus 
been set and which have to be met by members of the profession 
practicing under that designation. 

The registration or licensing of the practice of engineering began 
in 1907 when the state of Wyoming instituted legislation to this end. 
During the next ten years only three states followed suit but in ten 
years from 1919 to 1929 the number of states in which some form of 
registration provision had been made rose to 2 7. Since that time the 
trend continued until all the states and territories had made similar 
prov1s10ns. Massachusetts, with the passage of its permissive law 
in 1941, becam~ the 4 7th in the list of states and territories to follow 
the trend. There is no uniformity in the requirements which have 
b

0

een established in the various locations. Some laws embrace civil 
engineers only, some structural engineers only, some were optional 
and some mandatory in nature. As originally written six states, 
Nevada, West Virginia, So. Carolina, Kansas, Massachusetts and 
New Hampshire set up laws which allowed registration on an optional 
basis. Since the original 'passage of these laws however, amend
ments making registration compulsory have been passed in all these 
states· except l\fassachusetts. 

The number of registered engineers has of course,· increased 
greatly in recent years and this trend seems fair to continue. Nation-
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ally more than 180,000 engineers have registered or been licensed, 

and the number of Professional Engineers registered in Massachu

setts has risen to over 6,000 in the twelve years registration has been 

provided for in this state. 
It is strange that engineers do not seem to agree among them

selves as to the value of registration to the same extent that the 

public seems to ascribe beneficial results to ~uch a procedure. The 

public seems to react that such a policy in connection with the en

gineering profession would inevitably raise the status from their point 

of view. Such a conclusion seems reasonable also from the fact that 

in numerous law suits where engineers have testified as experts, court 
rulings have seemed to place greater credence on the testimony of the 

registered or licensed engineer. Qualifications which registration 

demands are recognized. There is also the implied understanding 

that professional conduct is subject to review by licensing boards 

which could revoke a license if conduct detrimental to the profession 

were involved. 
Several efforts have been made by means of questionnaires to 

determine the feeling with respect to the registration law in Massa
chusetts. The Engineering Societies of New England conducted polls 

in 1949 and in 1953 on this question and our Society made a similar 
attempt to sample opinion in 19 53. The results have not been con

clusive enough to be of much value because of the small number of 

returns received and the lack of a strong feeling one way or another. 

RESULT OF QUESTIONNAIRES 

Favoring Favoring 
Date Society Mandatory Law Permissive Law Total 

1949 ESNE 1344 2210 3554 
BSCE 172 183 355 

1953 BSCE 172 131 303 
1953 ESNE 584 _862 1446 

BSCE 119 100 219 

Only 22% of the ESNE membership was recorded in the 1953 
poll and the interest shown by the BSCE membership was not very 

much greater. The question is an important one, so it is surprising 

that so little interest is shown by engineers as a whole. 
More and more it is evident that steps are beiµg taken with re

spect to municipal jobs wherein only applicants who ar.e professional 
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engineers will be considered. The matter is being taken out of the 
hands of the engineer in some cases and being decided for him even 
without his knowledge. Here in Mass. for instance, Chapter 612 
enacted in 1953, establishing a division of building construction, speci
fies that the director or deputy director shall be a registered archi
tect or registered engineer, and the same applies to any consultants 
appointed to serve the division. The bill went through in that form 
almost without the knowledge of most of the engineers in this vicinity. 
They will be affected by this law without having had any hand in its 
preparation or passage. 

The trend is to attach more importance to Registration for en
gineers and it may well be that before too long sufficient strength will 
be mustered by those seeking a mandatory law in Mass. to achieve 
that end. We should therefore make sure that we keep informed on 
these matters and do what we can to strengthen our position. 

In efforts toward unity an opportunity is open to advance the 
cause by supporting the so-called Model Law which has been en
dorsed by the major engineering societies. This model law is the 
result of the most intensive efforts of a large number of committees 
and individuals who have striven to find a solution to this most diffi-

' cult matter. The purpose of course has been to establish a model 
to be followed in the framing of new registration laws and the amend
ing of existing laws with the view of attaining a uniform high standard 
throughout the United States. Many years of effort went into the 
framing of this law from the first draft in 1911 by the ASCE to the 
formal approval of the 1946 edition endorsed by thirteen important 
national societies. The very difficult task of defining Engineer, the 
Professional Engineer, and the Practice of Engineering has been met 
in a manner that could strengthen the professional status of all 
engineers. 

SUPPORT OF PROFESSIONAL ENGINEERING SOCIETIES 

The problems of the engineer fall into two classes, the technical 
problems and the professional problems. Societies like our own may 
be interested in both but they are most qualified to promote the solu
tion of the former and are not organized or constituted to deal with 
many professional matters. 

Were engineers convinced of the desirability of finding solutions 
to professional problems it would seem reasonable to expect that or
ganization of thought and effort would get first attention. Organiza-
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tion to perform a service is the engineer's normal and natural method, 
the organization of data, manpower and organization for a particular 
purpose. Is it not reasonable to suppose therefore, that an organiza
tion established for the very purpose of giving its attention to the 
raising of the status of engineers in professional matters would attract 
the support of those eligible to make that organization as effective 
as possible? 

The Society of Professional Engineers is an organization striv
ing to g~in for engineering the recognition as a distinct profession, 
which it deserves. Its organization is aimed at the improvement or 
elimination of many of the conditions which were complained of 40 
years ago, and which are of concern today. Sufficient strength would 
permit such an organization to speak for us in professional matters 
and a step towards unity would be accomplished. 

The Mass. Society of Professional Engineers is gaining in 
strength having more than doubled its membership in the past five 
years. Civil engineers seem to be in the minority among its members 
the majority being made up of engineers connected with service, con
struction or manufacturing ~orporations. An analysis of the member
ship rolls for 1953 shows that at least 491 members of the Boston 
Society of Civil Engi~eers are Registered Professional Engineers in 
Massachusetts or elsewhere, and are eligible for membership in the 
Massachusetts Society of Professional Engineers. It ai:ipears how
ever that only 59 are members of that Society. 

The Mass. Society of Professional Engineers, like any other 
group, needs numbers, but not numbers alone. It needs leaders of 
high caliber to shape policies and to speak for the best interests of a 
really representative cross-section of our profession locally. Unless 
civil engineers take an active interest, our branch of the profession 
will not have the representation it should have in a voice that is 
gaining in strength. 

It is not apparent that our professional status has made any nota
ble progress in the past 40 years, and the reason seems to be that by 
and large engineers show an amazing ·indifference with regard to the 
matter, and to organized efforts to improve the situation. It would be 
of benefit to everyone if this apathy could be overcome and the en
gineer could be convinced that he should be actively interested in the 
affairs and efforts of the professional societies which are concerned 
with the status of his profession. 
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A NEW VENTURE IN CANADA 

BY J. w. BUFORD* 

(Presented at a joint meeting of the Boston Society of Civil Engineers and the Structural 
Section B.S.C.E., held on February 17, 1954.) 

ONE of the greatest thrills in the lifetime of a Civil Engineer 
certainly must be to assist in the study of the economics of a major 
engineering undertaking, then see a decision made to go ahead, and 
then live with it through its stages of design and construction,. and 
finally see it come into operation and help to work out the many 
problems that arise. Such is my privilege in connection with a new 
iron ore project in Quebec-Labrador in Northeastern Canada. I hope 
to impart to you here some of the drama and excitement that has 
come with this association, and to tell you some of the things we 
have done and hope to do as we progress toward our ultimate goal 
of an annual production of 10 million tons of iron ore. 

EARLY HISTORY AND DEVELOPMENT 

The discovery of iron ore deposits in New Quebec and Labrador 
has been widely publicized but is not truly new in mining terminology 
(Fig. 1). As the deposits of high grade, direct shipping iron ore have 
been depleted in this country, consumers have had to turn to foreign 
sources. The actual existence of iron ore in our Labrador country 
has been known for many years, Canadian Government files as early 
as 1894 containing repor~s of it. The remoteness of the location made 
it impractical to attempt commercial use of the ore until geological 
groups in 193 6 convinced mining interests in Canada that the future 
demand for iron ore might possibly justify serious activity. At that 
time a 20,000 sq. mi. concession was obtained in Labrador and an 
intensive prospecting and geological mapping campaign was started. 
By 1939 this group had discovered six of our currently recognized ore 
bodies. At that time it was recognized that deposits also existed on 
the Quebec side of the boundary between Labrador and Quebec, and 
a. 3900 sq. mi. concession in Quebec was obtained for exploration. 
Work was suspended during 1940-41 because of lack of funds, but in 

*Vice President, lli.A. Hanna Co., Cleveland, Ohio. 
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1942 Hollinger Consolidated Gold Mines, Ltd., the Canadian company 
supporting the venture, joined with The M. A. Hanna Company of 
Cleveland. At that time additional funds were provided and explora
tion proceeded to the point where the management decided to con
centrate on proving a minimum of 300,000,000 tons of direct shipping 
ore that could be mined cheaply from open pit operations. By the 
end of 1948 this objective was reached, but by then it was decided 

C 

FIG. 1.-MAP OF PROJECT LOCATION. 
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that an additional 100,000,000 tons should be proven. This objective 
of 400,000,000 was reached in 19 50. 

When it became evident that there was sufficient ore in the de
posits proven to justify commercial development, The Iron Ore Com
pany of Canada was formed by the Hollinger Company, The Hanna 
Coal and Ore Corporation, and five United States Steel Companies; 
Republic, National, Armco, Youngstown and Wheeling. Hollinger 
and Hanna had formed two concession companies, one in Labrador, 
and one in Quebec, and these concession companies granted to The 
Iron, Ore Company of Canada rights to lease a large part of their 
areas in both Provinces for mining purposes. 

The center of the present ore bodies is located about 320 air 
miles north of a small village on the St. Lawrence River known as 
Seven Islands, some 500 miles down stream from Montreal. Most 
of the deposits are close to the Quebec -Labrador boundary. The 
area is a glaciated plateau, most of it between 1500 and 2500 ft. above 
sea level. There are numerous lakes and rivers and in many parts 
water covers over 50 % of the surface. Most of the ore consists of 
mixed hematite, but there are occasional strata of magnetite. 

EXPLORATION AND MINING 

Some idea of the ultimate possibilities of this area can be appre
ciated by comparing it with the famous Mesabi Range in the United 
States. On the Mesabi Range the area of favorable iron formation 
is 110 miles long and from one to five miles wide, with a productive 
zone 70 miles long. On our Labrador development the area known 
as the Labrador Trough contains a favorable area 225 miles long 
and from ten to sixty miles wide, with the exploration today indicating 
that the productive zone is ninety miles long with good possibilities of 
extending. On the Mesabi Range the remaining direct shipping high 
grade ore is under a thick overburden. In the Labrador area the 
deposits proven to date have an average overburden of less than 7 ft. 
and in many cases the ore bodies are surface outcrops. . Further dis
coveries are anticipated and an incident which occurred shortly before 
th

0

e decision to go ahead was made is an example of how these might 
happen. The center of the operations in the Knob Lake area was 
situated in a home made village known as Burnt Creek. Here the 
members of the geological and drill crews were housed and. the ma
chine shops and other necessary facilities were erected to take care 
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of the equipment involved in the work of proving the tonnage. A crew 
from the machine shop was testing a new churn drill behind their shop 
one day. After drilling two or three feet, iron ore was encountered. 
It was found to continue to a depth of 367 ft., still in high grade ore. 
Further investigation showed the whole camp to be sitting on more 
than 10 million tons of 63 % ore, and therefore it was necessary to 
plan to move the camp. As a result, the present policy is to sink 
test drill holes before erecting any buildings in any area in order to 
avoid having to move them later. 

Bulldozers making roads in the area generally turn up high grade 
ore a foot or two below the surface, but there has not yet been time 
to investigate these apparent discoveries (Fig. 2). In addition to the 
400,000,000 tons of direct shipping ore, there are many millions of 
tons of slightly lower grade ore which can be prepared for direct 
shipment by a simple washing process. There is also an almost un
limited quantity of ore which can be up-graded to a commercially 

FIG. 2.-NEW TOWNSITE (SHEFFERVJLLE) ALONGSIDE KNOB LAKE-AUGUST 1953. 
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salable grade by a simple concentrating process. Of course these 
· additional tonnages of ore will undoubtedly he something for future 
consideration since the present plans contemplate shipping the direct 
open pit product which requires no beneficiation. 

The type of mining in this area will be similar to the open pit 
mining in the Mesabi Range territory in the United States. Ore is 
blasted where necessary and loaded into 30-ton diesel powered 
trucks by 6-yard electric power shovels, hauled to a crushing and 
screening plant for reduction to minus 6-inch size and elevated out 
of the pit by conveyor belts into loading pockets for dumping into 
railway cars. The working season will be limited to 5 .½ or 6 months 
because of the freezing of the ore in transit between the mines and 
the terminal at Seven Islands on the St. Lawrence River. Thawing 
iron ore to permit loading is possible but not usually economically 
justified. Temperature extremes at the Knob Lake mining center are 
very similar to those in the Mesabi Range territory, although the 
summer period is shorter and the low temperatures in the winter are 
probably lower than on the Mesabi. 

MENIHEK POWER PROJECT 

In order to furnish power for the mining operations it was neces
sary to develop a source near the mines. About 30 miles south of 
the mining area, a river site was discovered where a low head in
stallation could be built with a capacity of about 25,000 H.P. at 34 ft. 
head. _ This place was known as the Menihek Rapids of the Ashuanipi 
River, and drains a very large area of lakes eventually flowing into the 
Hamilton River and on Goose Bay and into the Atlantic Ocean. The 
Montreal Engineering Company was responsible on behalf of The 
Iron Ore Company of Canada for the design and supervision of con
struction of this project, with the exception of the initial cofferdam 
bridge constructed by The Iron Ore Company. There were no suit
able rivers in the area which could be used at low cost for the small 
amount of power, 12,000 H.P., which was required for the initial 
development. The development of this Ashuanipi River was diffi
cult and costly, but it was determined that since a railway bridge 
would be required in any case for the railway to pass over the rapids 
and river system draining this particular area, that perhaps the rail
way bridge and the dam could be combined to make the project eco
nomically sound. Another river about seventy miles north of the 
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mining area has what is known as the Eaton Canyon Falls with a 
potential of over 1,000,000 H.P. This was considered and rejected · 
since it was not practical to develop such a large site for such a small 
amount of power. Perhaps s·ome day further mining development 
may justify the construction of a dam at this point to tap this source 
of energy. 

At Menihek Rapids the ordinary flood flow was estimated at - /" 
78,000 cu. ft. per second, but because of lack of flood flow measure- , 
ments, partial records available for. only· 3 ,½ years, and uncertainty 
about assumptions· on runoff per square mile, the dam was designed 
to pass· a flood of 150,000 cu. ft. per second. Lack of gravel for per
vious embankments dictated construction of a homogeneous rather 
than a core type of earthfill dam. In 19 51 test pitting and construc
tion of The Iron Ore Company of Canada cofferdan} bridge was 
started in August and continued throughout the winter to give access 
fo the airstrip which was built on the south side of the river. Dur
ing February and. Mar~h ab'out 500 tons of equ~pment were ha,uled 
by tractor train from Seven Islands to Menihek, approximately 330 
miles over winter roads. The early spring thaw in 1952 produced 
an exceptionally heavy runoff .. The peak flow was estimated at 71,000 
cu. ft. per second. A rapid breakup of ice occurred above the coffer
dam, contrary to all previously observed spring runoff conditions in 
this area. Huge rafts of ice swept down on The Iron Ore Company 
cofferdam bridge causing extensive damage to a large part of it (Fig. 
3). Work in the river section was consequently delayed by this and 
by a further high flow of 30,000 cu. ft. per second in October,· which 
was approximately twice the flow expected at that time of year. Strip
ping foundations for the earth dam continued until early November 
and cofferdam work in the river was resumed when the flow fell be
low 10,000 cu. ft. in December of 1952. Concrete work on the stop 
log piers . and power house draft tubes was done in. the last four 
months of that year. In 1953 a winter haul of 950 tons of heavy 
equipment by tractor drawn sleighs from Mile 110, which 'at time 
was the end of the railway steel, to Menihek, was conducted during 
February and March. The cofferdam across the river was completed 
in the spring. The maximum spring flow in 1953 was 4i,500 cu. ft. 
per. second. During this year the concrete stop log section was com
pleted. and the whole of the eartpfill dam nearly four miles in length 
was placed between May and October (Fig. 4). Powerhouse, sub 

I 
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and super structure work was completed and the turbine bedded parts 
placed. The power development was thus substantially completed in 

19 53 with the exception of tail race excavation and installation of 
hydraulic and electrical equipment. 

FIG. 3.-lcE DAMAGE TO COFFERDAM AT MENIHEK-MAY 1952. 

The railway bridge across the intake, stop log, and sluice gate 
sections was completed in late November and access for the railway 
was completed across the dam. The railway reached Menihek at 
the end of 1953. 

In 19 54 to avoid a costly tractor haul of heavy hydraulic and 
electrical equipment it is planned to transport this .equipment from 
Seven Islands to Menihek by rail. This work is now going on. Re
maining work planned for this year with a view to operating the plant 
in July includes completing tail race excavation, erecting the turbines, 
generators, sluice gates and head gates, the switch gear and trans-



142 BOSTON SOCIETY OF CIVIL ENGINEERS 

formers . The piping will be installed in the power house and the 
painting will complete the project. 

The construction of this dam, with most of the material moved 
either by air, or by sleds over winter roads, probably set some kind 

FIG. 4.- M E ' IHEK DAM-CO CRETE AND EARTHWORK NEARLY COMPLETED-LATE 1953 . 

of a record in construction history. The work was carried on con
tinuously over the winter periods and the severe climate and remote 
location and difficult access all contributed to the numerous prob
lems which developed. The temperature reached 45 ° below in the 
winter and 70 ° above in the summer. Absence of deposits of suit
able sand anywhere in the vicinity made the production of a fine 
aggregate for concrete, a major problem. Good concrete, however, 
was made from the available gravels, by wasting all fines because they 
were contaminated with excess amounts of tannic acid, and by making 
sand with sand rolls from the course aggregate after the materials had 
been processed in the scrubbing, screening and crushing plant. Suit-
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able aggregate could not b.e made from solid rock because of the pyrite 
of iron content. Earlier in the work there was considerable difficulty 
in· obtaining enough suitable construction eq~ipment, particularly for 
excavating and hauling earth and rock, due to requirements of the 
more important railway construction work. After June 1953 enough 
equipment was made available and this work was completed on time. 

Except for the comparatively small tonnage hauled by tractor 
trains in the winter of 1952 and 1953, the Job was entirely supplied 
by air transportation. All cement requirements were flown in . . . 
approximately 190,000 bags. At the peak period in the summer of 
1953 cargo planes were making over 100 flights to the Menihek air
strip each week, with about 600 tons of supplies and equipment. The 
total tonnage flown to Menihek to date is about 11,000 tons. 

Some of the interesting facts about this project are as follows: 
The earth excavation amounted to 283,000 cu. yds. and 19,000 yds. 
of rock were taken out. In the earth fill dams north and south of 
the concrete structure 623,000 cu. yds. of earth were moved, with 
64,000 additional yards of rock toe and rip rap material, 32,000 yds. 
of concrete were poured. The installation of two 6000 brake horse
power turbines at 34 ft. head, with two 5000 KVA generators and 
transformers will complete the project this summer. A 66,000 to 
115,000 KV transmission line has been completed for the approxi
mately 30 miles from Menihek to the mining area at Knob Lake. The 
drainage area of 9,000 sq. mi. is estimated to be able to supply a peak 
flow of 80,000 cu. ft. per second, with a low minimum winter flow of 
2,300 cu. ft. per second unregulated. A recent survey of the site 
indicates that with additional control gates and powerhouse structures 
a further 50,000 H.P. can be developed. 

RAILWAY 

By the late summer of 1950 plans for financing the project were 
well enough along that negotiations were begun with a number of 
contractors preparatory to signing a contract for the con:;truction of 
the most importan't link in the project, a 360-mile railroad, running 
from Seven Isl.ands to Knob Lake, the center of the mining area. 

After being loaded in cars, the ore will be hauled by rail to Seven 
Islands for lui:i.uiug iulu ships. Construction of the iail1uau iuvulved 
many risks. A large crew of engineers spent the entire summer of 
1950 resurveying and replanning the engineering details for con-

J 
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struction prior to completion of the final estimates for financing pur
poses that year. The railway is being constructed and equipped with 
the prime object of providing economical and reliable transportation. 
This means a heavy rugged track structure which will carry large 
tonnages with high wheel loads with relatively high speeds, so that 
turn around is minimized, and operating costs, and car and locomotive 
inventory, can be kept to a minimum. It is a single track line 357 
miles long, exclusive of the terminal yards at either end. It is of 
standard construction, using 132-lb. RE rail, 14-inch tie plates, 6-hole 
angle bars and generally using hardwood treated ties spaced 3200 to 
the mile. It was necessary to negotiate with a Canadian rail mill to 
have special rolls made since no rail of this weight had previously 
been manufactured or used in Canada for general main line installa
tions. About one-third of the ties were imported from Texas by 
water transportation because they could not be produced by Canadian 
suppliers. Some native local cut soft wood ties are being used in yards 
and on secondary tracks. The ballast used initially was pit run gravel. 
This is now being supplemented with crushed and screened gravel and 
ultimately we anticipate using crushed rock. 

The roadbed was constructed 18 ft. wide on fills and 26" ft. wide 
in cuts. Slopes were generally 1,½ to 1 but were widened out in sand 
enbankments and are somewhat less in heavy rock. The route fol
lows rugged river valleys as it climbs to the height of land 2000 ft. 
above sea level at Mileage 1 SO, north of Seven Islands (Fig. 5). From 
here it descends gradually to an elevation of about 1 700 ft. at Knob 
Lake. There is some muskeg above the divide but it is not of the 
bottomless pit kind found elsewhere in Canada and in parts of the 
United States and Alaska. The muskeg territory extends some 50 
miles. Material suitable for fill was difficult to obtain and in some in
stances had to be transported for several miles. Gravel eskers were 
about the only source availabk Fortunately the shallo~ muskeg 
underlaid with fine sand made it possible in many cases to leave the 
muskeg material in place and simply fill on top of it so that compaction 
under load would eliminate the potential difficulties from the muskeg 
material. Once out of the muskeg territory the grading job was easier 
and nearly 100 miles of the line was completed in the last five months 
of 1953, with over 1,000,000 cu. yds. moved during November of that 
year. A total of 15,000,000 cu. yds. was moved in the construction 
of the railway exclusive of the termin.al yards on either end. The~e 
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will add another million. Several additional million cu. yds. of ex
cavation was required for tote roads, air. strips, building foundations, 
ballast, etc., 58 shovels, 31 tractor drawn scrapers, 12 self propelled 
::,crapers and 180 tractors were employed in grading operations at peak 

FIG. $.-AERIAL VIEW TUNNEL AND BRIDGE MILE 12. LOOKING NORTH AT ROCK SIDE 

HILL Curs ALONG MOISE RIVER-MAY 1953. 

production. The shovels, many of which were equipped with drag line 
fronts, varied in size from ¾ to 2 ½ cu. yd. capacity. The size was 
limited by transportation which required a limited size and weight 
of equipment. Scrapers varied from six to twenty-two · cu. yds . ca
pacity. Some 200 trucks from 4 to 30 yards capacity, as well as 
many of smaller capacity, were used. 

The curvature on the railway is enough to total 48 complete 
circles and is most severe in the first 100 miles, though on the final 
alignment there ewill be only three 8 ° curves, the balance being 6 ° or 
less. The maximum grade against loaded trains, that is southbound, 
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will be 0.4 % compensated and against the empty trains, or north
bound, will be 1.3 % compensated. However, this 1.3 % grade is 14 
miles long and is part of a continuous downgrade nearly 40 miles 
in length, which varies from .5 % to 1.3 % and which must be de
scended by the loaded trains grossing around 14,000 trailing tons 
behind the locomotive. This profile is definitely favorable to loaded 
train movement from a locomotive horsepower standpoint, but it 
imposes a severe breaking problem on train operation. 

There are only two tunnels on the line, one at Mile 12 near Seven 
Islands, which is 2200 ft. long and opens immediately on to a bridge 
700 ft. long and 15 5 ft. high crossing the Maisie River ; and the other 
tunnel at Mile 65, which is 600 ft. long. There are a total of 2 9 
bridges, none of the others as large as the one over the Maisie. Actu
ally three of the bridges have been built of steel and concrete con
struction. Original plans called for all this type of construction but 
it was soon found, as grading progressed, that the logistics of moving 
cement and aggregate and lumber for form work ahead of grading 
operations, pouring foundations and piers, moving steel ahead and 
installing it with necessary field fabrication , was not a practical opera
tion, considering the fact that the right of way was full of construc
tion equipment frantically trying to complete the finished grade ahead 
of steel laying. It was therefore decided from this standpoint, as 
well as from the standpoint of initial ·economy and probably good 
engineering sense, to build the rest of the bridges out of local cut 
wood piles, using 6-pile bents on 12-ft. centers, cross braced and 
braced longitudinally, to give a strong railway bridge structure. 
Stringers were imported from Western Canada and are of good Doug
las Fir so that the wooden trestles are expected to last for a good 
many years. We have already discovered that some of our calcu
lations on runoff and water shed areas perhaps were not as accurate 
as we would like to have had them, and the economy to be gained 
from a cheaper initial construction may pay off in more ways than one 
when we learn better the final runoff requirements for the water open
ings before building the bridges of steel and concrete. 

The many construction problems encountered required unusual 
innovations. Rockwork was frequently a bottleneck and the best pos
sible drilling and blasting devices and advice were used. 

Multiplate pipes were used where possible to ~liminate bridges. 
Where corrugated culvert pipe was required, plain sheets of precut 
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steel were flown to various points on the line, and a portable corrugat
ing and riveting plant was moved to these points. The corrugated 
pipe was manufactured in the field and installed in the grade as work 
progressed. 

FIG. 6.-WASH0UT N EAR MILE 36- APRIL 1953. 

·washouts occurred infrequently (Fig. 6), when unusual runoff 
conditions, often augmented by ice jams in the spring, overloaded 
drainage systems. Dynamiting was used where feasible to relieve 
ice jams. 

There are 2 2 passing sidings 5 500 ft. long located at approxi
mately 15-mile intervals. The signal system will be Centralized 
Traffic Control, operated all from one point. 

A new design in signal and communication pole line was used, 
after ruling out microwave and other types of systems because of 
economy and reliability involved. Twenty poles to the mile carry 
two No. 4 aluminum wires on top for 23 ,000-volt power transmission, 
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and 14 ft. below that pair, are two similar wires carrying a physical 
CTC signal code and telephone circuit, plus a superimposed 12-chan
nel carrier for telephone and teletype. 

The system is designed so that the control point can be either 
at Seven Islands or at the midpoint of the railway, to be known as 
Oreway. The initial installation includes power operated switches 
and a full complement of signals at the south end of each passing 
siding so that empty trains may be directed into the siding in order 
to give priority to movement of loaded trains coming southward. 
They normally will keep to the main track. The north switch on 
each passing siding will be a spring switch so that as the empty trains 
proceed north out of the siding after having passed a loaded train 
coming south, it will be unnecessary for them to stop to throw the 
switch. By the addition of power switches and additional signals at 
the north end of each siding, additional capacity of the line can be 
obtained from a train movement standpoint. 

SEVEN ISLANDS TERMINAL 

The terminal at Seven Islands was designed after much study 
of water front terminals handling iron ore and other similar commodi
ties. It involves a number of well established principles in retarder 
operated classification yard design with some departures from designs 
now in use in this country because of the fact that cars will not be in 
interchange with any other railroad, and it is imperative that their 
turn-around time be kept to a minimum. Therefore, no storage yard 
has been provided where large numbers of loaded cars can be accu
mulated with cargoes waiting on vessels to come in for loading. The 
terminal design is specifically for the handling of iron ore, unloading 
from railway cars and transferring into ships or stockpiles. The 
loaded trains will enter a receiving yard initially built with 5 tracks , 
but expandable as additional tonnage requires. From here the cars 
are moved over a hump, weighed on an electronic scale, and by gravity 
move into a classification yard through retarders. Each car will be 
weighed singly as it passes over the hump. 

The classification yard is equipped with narrow-gage, side-arm 
pusher locomotives, running on tracks set in between the standard 
gage tracks. The side-arm pushers move the ore cars up to a barney 
pit, from where a barney hoist pushes two at a time up an incline 
on to a two-car tandem rotary dumper. This turns the car over 
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and the ore falls through a screening and crushing plant on to a 
belt conveyor system which carries it to the loading dock for loading 
into ships, or to stockpile stackers for stockpiling and future loading 
as desired (Fig. 7). When the cars are empty, the dumper rights 

FIG. 7 .- GENERAL VIEW OF BARNEY HOIST, CAR DUMPER, MIXING Brns, AND 

D ocx-OcTOBER 1953. 

itself and the two empty cars are pushed out by a pair of oncoming 
loaded cars. The empty cars roll by gravity around a curved track, 
through a retarder, into an empty car yard, where they are made up 
into solid trains of empty cars to be returned to Knob Lake. The 
dumper capacity is about 100 cars per hour. The 60-inch conveyor 
belt system going to the dock and to the ships has a capacity of 8000 
tons per hour, although in actual practice we estimate it will average 
about 6400 tons per hour. The loading dock is 800 feet long and is 
equipped with two loading towers which are part of the belt conveyor 
system ( Fig. 8). The ioading towers move along the dock, tripping 
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the belts, and the ore is changed in direction, moving out through 
moveable boom loaders into the hold of the ship. The ship remains 
stationary so there is a minimum of lost ·motion and the maximum 
possible efficiency in the entire loading operation. There is an adja
cent mooring dock 800 ft. long for ships awaiting their tum to load. 

Frc. 8.-Docx CONSTRUCTION-OCTOBER 1952. 

The classification yard is necessary in order to separate cars 
into groups and make it possible to feed them into the dumper in such 
a sequence that the average chemical content of the mixture flowing 
into the hold of the ship represents the average chemical analysis of 
the ore being loaded for sale to a particular consumer. Many people 
do not realize that the chemical content of ore varies sufficiently so 
that the mixing of it involves a lot of procedures, from the original 
sampling and calculating of the desired chemical grade, to the prob
lem of working out the classification and sequence of dumping so 
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that at any particular time the variation from the grade will be within 
prescribed limits. All of this ties into the blast furnaces practice of 
the mills using the ore to make iron and steel, and in turn is reflected 
in their consumption of lime-stone, coke and other ingredients going 
into their blast furnace operations. The stock pile is necessary at 
the Seven Islands Terminal to avoid using cars for storage when ves
sels are.delayed. Also, it will permit loading ships for a longer period 
than the mining season and railroad operation. It is anticipated the 
mines and railroad will operate for about six months a year, whereas 
shipping from the port of Seven Islands is possible for almost 8 months 
a year. 

Actually, if it was necessary the port at Seven Islands could be 
kept open all year. It frequently is open nine or ten months. Freez
ing of the stockpile is not expected to be serious as the temperatur·e 
at Seven Islands is more moderate than at Knob Lak.e. Provisions 
have been made in the dumper so that frozen surface chunks of stock
pile ore can be crushed before being fed on to the conveyor belts 
going to the dock. 

ORE CARS 

. The decision to equip the Seven Islands Terminal with a car 
dumper and conveyor belt ore handling system instead of the older 
trestle pocket type ore dock as used at the head of the Great Lakes, 
helped to settle the design of ore car by eliminating hopper doors and 
removing restrictions on physical size. In a terminal which uses a 
car dumper for unloag.ing a bulk commodity, the speed of the dumper 
cycle is the controlling factor in the terminal's capacity, therefore, 
large capacity cars assist in reducing the number of dumper cycles 
required to handle a given tonnage, and increase the capacity of a 
given number. In the case of the Seven Islands Terminal, the 1956 · 
objective of 10,000,000 long tons of ore in 165 days calls for unloading 
an average of more than 60,000 long tons, or 700 to 7 SO cars, per 
24-hour day. 

The longest car practicable wit~ dumper unloading would be a 
solid bottom gondola type carried on two 6-wheel Buckeye type trucks, 
and would have a capacity of 125 shbrt tons. The history and experi
ence of this type of truck was investigated very thoroughly and it was 
evident that this car possessed several desirable features, particularly 
those of conservative wheel loads, combined with large car capacity. 
However, it was also found that the cost of owning and operating 
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a given total car capacity on six-wheel trucks would be considerably 
higher than for the same capacity on four-wheel trucks, so the design 
finally settled on the largest car that could be carried on two four
wheeled trucks with 6 .½ x 12 axles and steel wheels. 

As finally built, the car has a capacity of 98 short tons and a 
light weight of 2 7 short tons. It is of all welded construction with 
outside stakes to form a smooth interior, which along with sloping 
ends will assist in rapid clearing of the lading. The car has been ar
ranged to be as long and low as .economically feasible to obtain good 
riding at high speeds in contrast with the usual .short and high ore 
car designed to suit a trestle dock with 24 ft. pocket spacing. The 
trucks are equipped with roller bearings, 2 ¼-inch travel springs, a 
built-in snubber, clasp brake rigging, and multiple wear wheels 36 
inches in diameter to reduce the unit wheel loading. The air brakes 
are provided· with manually operated empty and load equipment, 
which provides braking ratios of 27% loaded and 48% empty. 
Freight type tight-lock couplers are used to reduce the slack action on 
long trains. It is expected that design f ea tu res will keep maintenance 
at a minimum for many years. 

LOCOMOTIVES 

The locomotive units are 1500 to 1700 H.P. road switcher type, 
equipped with multiple unit control, dynamic braking and 24 RL 
brake schedule. They are being built on a standard freight type under
frame. This type of locomotive (Fig. 9) is particularly suited to the op
erating requirements of a single commodity traffic railway as it per
mits standardization on one type of unit. Because the switching as
signments at Knob Lake and Seven Islands often require two units 
in multiple to negotiate speed grades, ordinary switching locomotives 
are not required, and it will therefore be possible to shift locomotive 
units between yard and road service at will. A newly serviced unit 
can be run in road service as part of the locomotive consist and 
changed off with one on a yard assignment for servicing in the shops. 
This will permit concentration of maintenance work in Seven Islands 
and reduce to a minimum facilities required elsewhere. A modern 
diesel repair shop and car repair facility are now under construction 
in the Seven Islands Terminal area. These will be operated by the 

. railroad for the servicing of its equipment. 
Dynamic braking has been applied to the locomotives because 
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the braking effort of a four-unit locomotive will supply only about 
30 % of that required to hold a 14,000-ton train while descending the 
ruling grade of 1.3 % , and this should assist the enginemen consider
ably when recharging the reservoirs during cycle braking on the long 

FIG. 9 .-THREE UNITS OF T YPE T HAT W ILL HAU L ORE TRAINS. 

hill. Some of the locomotive units are equipped with a semi-tight 
lock coupler and anti-jack knifing device to reduce the tendency for 
units to jack knife during dynamic braking. 

TRAIN OPERATION 

Ore trains will consist of 115 to 12 S cars grossing approxi
mately 14,000 trailing tons. They will be hauled by four diesel units 
totaling 6000 horsepower with locomotives geared for 65 miles per 
hour. Speed time studies of such a train over the profile of the rail
way were made in 1951 and again in 1952 on latest available elec
tronic calculators. · They indicated that the 6000 H.P. locomotive 
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could haul a south bound loaded train up the ruling .4 % grades at 

not less than 15 miles per hour, and the same locomotives would be 

able to haul the same train of empty cars up the 1.3 % grade north 

bound also at better than 15 miles per hour. Tentative speed re

strictions other than those imposed by curves and track conditions 

have been set at 40 miles per hour for loaded ore trains and 50 

miles per hour for empties . Studies indicate an overall running time 

of 15 hours for the loaded trains, and 13 hours for the empties, mak

ing a round trip running timr of 28 hours for 720 miles. 

GULF POWER 

To operate the Seven Islands Terminal and to furnish power 

for the signal power line and for the additional living facilities re

quired in the Seven Islands area, a new source of electric power 

was required. Final choice fell on the Marguerite River which , with 

its water shed of approximately 3500 sq.-mi.-ft. , featured also a Falls 

No. 61 in its lower reach. The location itself is a narrow gorge suit

able for construction of a short and not too high dam, connected by 

a tunnel to a power house. This development was conceived as a 

power generating and water supply scheme and it is located about 28 

miles west of Seven Islands and about five miles north of the estuary 

of the Marguerite River which flows into lower St. Lawrence River. 

Preliminary work on the site started in the winter of 19 50-51 and 

actual construction in the early summer of 19 51. The Iron Ore Com

pany of Canada and the Gulf Pulp and Paper Company located at 

Clarke City, a town near the Marguerite River site, joined together 

to form a new company known as the Gulf Power Company. This 

company in turn undertook the construction of the new hydro-electric 

project. 
The plant is a medium head development to operate on a maxi

mum net head of about 115 ft., and is to develop for the time being 

26 ,000 H.P. with full storage, decreasing to a minimum of about 

13,000 H.P. at minimum storage level. The salient features of the 

plant are a storage reservoir with a useful storage of about 700 sq.-mi.

ft. or 450,000 acre ft. The lake will have an approximate length of 

53 miles and will be about 1¼ miles wide close to the dam. 
The dam containing this lake is of the gravity type with earth 

fill cut off dams on either side. Its length is about 450 ft. Its height 

from the bottom of the foundation to the top of the bridge is about 
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140 ft. and it contains 45 ,000 cu. yds. of concrete. The earthfill dams 
on both sides of the gravity dam have an accrued length of about 
3200 ft. with a maximum height of about 35 ft. They are a protected 
silty clay core type with gravel embankments up stream and down 
stream and rip rap on the up stream face. About 270,000 cu. yds. 
of material has been placed in these embankments. 

I 
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FIG. 10.- G ULF P OWER DAM-C ON STRUCTION PROGRESS-O CTOBER 1952 

Concrete was mixed in an automatic batching plant and placed 
by a fixed tower cableway spanning the gorge (Fig. 10) . The con
crete was quality controlled in all phases and internally vibrated. 
Lifts conformed to the U. S. Bureau of Reclamation practice and sel
dom exceeded 5 ft. The .earth embankments were placed observing 
moisture content and granulometric structure of the material. Due 
to the limited quantity of silt and gravel placed in the small height of 
embankment, compaction by carriers and heavy tractors was used. 
The water from the pond is led through an intake tower into a 16 ft. 
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diameter tunnel which is partly lined. This tunnel has a total length 

.of about 700 ft. leading to a surge tank 3 7 ft. in diameter and roughly 

100 ft. high. From there, two 10 ft. diameter penstocks feed the two 

units installed at the present time, each rated at 12 ,000 H.P. at 100 

ft. head. The turbines in turn drive through 11 ,000 KVA generators 

at .8 power factor. The power is generated at 13.8 KV and stepped 

up to 44 KV with two 7 500 KVA transformers. It is then trans

mitted to Seven Islands where it is to supply The Iron Ore Company 

Seven Islands Terminal facilities and the Town of Seven Islands. A 

smaller amount of power is transmitted at generating voltage to the 

Gulf Pulp and Paper Company. 
Principal materials used in the project were about 52 ,000 cu. 

yds. of concrete, 36,000 cu. yds. of rock excavation and 270,000 cu . 

yds. of earthfill. The total weight of permanent equipment installed 

is close to 2,000 tons. The majority of equipment and construction 

equipment was brought in by ship and unloaded at a wharf about 9 

miles from Clarke City and connected by railway to the city. All 

material was loaded again at Clarke City and put on trucks to trans

port another three miles to the power plant site. The construction 

was controlled from the central base at Seven Islands where the joint 

contractors for the Project were located. The construction of this 

dam was carried out under the terms of their contract with the Gulf 

Power Company. Most of the installation of permanent equipment 

was done by subcontract to manufacturers and specialized installers. 

It is expected this plant will be ready to go on the line in May 19 54 

with both initial units. The installation of a third unit has been 

contemplated in the design although no detailed engineering work 

has been done towards such a development. 

Arn TRANSPORTATION 

Some writers have referred to this project as one including the 

first railroad in the world to be built by air. While that statement 

is probably a slight exaggeration, nevertheless a tremendous amount 

of men and equipment were moved beginning in 1950, primarily by 

the use of DC 3 transport planes. V,.,T e 5ecured the services of a small 

group of Canadian fliers who had experience in heavy tonnage airlift 

with the Royal Canadian Air Force 'ciuring World War II. These 

men enlisted the help of additional pilots, and finally were operating 

a fleet of 20 planes, 8 of which were DC-3's. The others, including 
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a PBY type flying boat, a borrowed C11 9 "flying boxcar" (Fig. 11 ), 

and smaller aircraft for exploration and personnel service, airlifted 

the amazing total of over 170,343 ,000 lbs. of freight and 138,700 

passengers for a total movement of over 15 ,263, 190 ton miles m 

FIG. 11.-LOADING A CAT 60 SCRAPER I NTO C119 AT SEVEN I SLANDS 

the four years ending December 31, 19 53. The DC-3 's were equipped 

with cross-wind landing gear to enable them to land on the many 

single strips constructed between Seven Islands and Knob Lake. 

Fourteen intermediate strips were built along the railroad right of 

way to service construction camps. As steel laying advanced, the 

airlift was shortened and material was handled by rail to the airstrip 

nearest to the .end of steel and then transferred to planes. Planes 

were flown around the clock with crews relieving each other continu

ously so as to keep planes operating almost without stop except for 

necessary serv1cmg. The utilization of the aircraft on this project 

was higher than any similar operation that has ever been conducted 
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to our knowledge. The • freight carried included everything ·imagin
able, from tomato juice to bulldozers and horses. 

HOUSING 

Construction operations in this undeveloped country required 
providing housing facilities for the entire working force as well as for 
many of their families. The Village of Seven Islands had practically 
no facilities for caring for additional people. The contractor first pro
vided a base camp at Seven Islands which housed about 300 men , 
including 20 families and the rest single workers. This camp was 
gradually enlarged to more than twice this size. As construction ad
vanced northward line camps of varying size to care for from 100 to 
500 men were constructed. About 50 of these camps were erected. 
In addition to bunkhouses and dining halls, each camp contained bath 
houses, commissary, dispatch and other offices, first aid, repair shops 
and other facilitie , including electric lights and telephone service. 
As work in an area wa completed, the camps were dismantled and 
moved entirely or in part to new locations, portable types of construc
tion generally being used. At the peak of the housing, provision was 
made for almost 7000 workers on the entire project. 

For permanent operations, housing of a more durable type is 
required. Two townsites were elected, one at the mining area near 
Knob Lake, and the other near the railroad terminal at Seven Islands. 
Very small facilities will be required at Oreway, the midpoint on 
the railway. Here crews will normally change on the road trains in 
each direction. Facilities are being provided for some 42 section and 
signal crews along the line. 

At Knob Lake a new town to be known as Schefferville, named 
after the Bishop of Labrador, is being built from scratch. Some 800 
men and their families will live there, many of them the year around. 
A site was carefully selected and streets and parking areas laid out. 
Three well designed dormitories were constructed, each housing 160 
men. A large dining hall near the dormitories is fully equipped as a 
restaurant with modern facilities of every description. Family houses 
are now being constructed, some of them completed and others coming 
into completion next year. All construction fits into a master plan 
which provides churches, schools, stores, hospital, recreation facilities , 
etc. At Seven Islands the housing consisted of an addition to the 
town already there. About 80 houses have been built so far , and 
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additional ones are under construction now. Additional schools and 

churches are being erected, partly from public financing and partly 

with the assistance of people and the companies involved. In addition 

to housing facilities at Seven Islands built by the company, over 200 

new houses have been built by private capital in the past two years. 

NEW IDEAS 

As on any project of this size with time one of the important 

requirements, new ideas are developed by the field forces. One of 

the most interesting and successful on our job was a scheme for laying 

rail which overcame the normal difficulty of a single end operation. 

This type always eventually encounters bad delays due to having to 

go back to the last point where a siding is available to switch an empty 

car out from under the rail laying crane and put a loaded car in place 

of it. In many cases, the sidings were 15 to 20 miles apart and the 

time involved would cause serious delay to the overall tracklaying 

operation. A number of schemes were tried. The plan finally worked 

out, consisted of distributing during the night before about 1/3 of 

the final number of ties for each day's work. They were unloaded 

from cars moved up to the end of steel, and using Koehring Dumptors, 

were hauled out on the subgrade and dumped in piles. A similar num

ber of tie plates was distributed along with the ties. Rail was trans

ferred at the last siding behind the end of steel from standard flat cars , 

or other type of open top .equipment, to specially built skeleton cars. 

Each rail was equipped with a pair of loosely bolted joint bars at one 

end facing the direction of tracklaying. 
The skeleton cars consisted of a pair of freight car trucks carry

ing a skeleton underframe with link and pin couplings, and they were 

loaded with 80 rails each. At the beginning of each day a train of 

skeleton cars with enough rail for the day's work was pushed up be

hind the Burro rail laying crane at the extreme forward end of the 

steel. When it unloaded a car of rail (Fig. 12 ), it simply set the 

empty skeleton frame and trucks into the ditch along side the track 

and thus kept a load of rail immediately behind it under the boom at 

all times without switching. This operation required less than 5 min

utes and made the continuity of rail laying almost uninterrupted for 

as many hours as desired. 
The rail was laid on the skeleton ties, securely bolted, and held 

to gage with four clamps per rail. These home made clamps were 
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called " Bridles" and fitted across the track under the base of each 
rail. Many times our 12 5-ton road switcher locomotives have been 
operated over two miles of rail laid in this way without a single spike 
in a tie. Immediately behind the skeleton rail cars was a train dis-

FIG. 12.-DISMANTLING SKELETON (AR-MILE 37. 

tributing the full complement of ties, tie plates, rail anchors and 
spikes, and this in turn was followed by a crew inserting this material 
in the track and fastening it in final location. Following the material 
train a crew picked up the discarded skeleton car trucks and frames 
and returned them to the last siding to be reloaded with rail. This 
tracklaying scheme was developed to the point where the rail crane 
could lay down one rail every sixty seconds, and as high as 10,600 ft. 
of completed fully spiked track, ready for ballast, has been laid in one 
working day. 

The soundness of this scheme is demonstrated by the fact that 
between March 1, 1953 and February 13 , 1954, track was laid from 
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Mile 114 to Mile 3 5 7, a distance of 2 43 miles. The last 30 miles 
were laid in temperatures consistently running from 30° to 40° below 
zero. 

An item of particular interest and one which has just been de
veloped, and which I am pleased to tell you about, involves a ballasting 
operation being carried on in 40° below zero temperatures. One of 
our top men in the field has had an idea for a number of years that it 
should be possible by proper selection of pit run bank locations of 
gravel ballast, to excavate this material in the cold part of the winter 
and handle it in a normal manner in ballast cars, unloading it on the 
track and raising the track where necessary. About four weeks ago 
we started such an operation at a new ballast pit at Mile 290. We 
have discovered that the particles of sand and gravel seem to act as 
though they are in a deep freeze, each piece seemingly surrounded 
in its own icy sphere, af!d they do not seem to stick to each other no 
matter how we load them, or how we handle them or how long they 
lay in track before the track is raised. For example, we are loading 
2 5. or more cars with a gang of men ·and raising the track where low 
spots have developed in the subgrade, much the same as we would do 
in summer weather with normal temperatures. We are keeping our 
fingers crossed as to how long this operation can be carried on, but 
if it is successfully done throughout the winter I am sure it will make 
history of some kind. Speaking of winter weather, there is an occa
sional storm of sufficient proportions to cause some trouble. We have 
provided modern snow fighting equipment to handle these conditions. 
W_e have also acquired two steam locomotives which are converted 
oil burners, used to thaw out culverts completely blocked with snow 
and ice., before the spring breakup. A commonly seen vehicle during 
the winters in the north country, is the snomobile, a caterpillar pro
pelled personnel and light freight vehicle, with sled runners on the 
front for steering. 

Another idea which we are now investigating is the possibility 
of using an undertrack plow for making the first ballast lift. We 
tried this in 19 51 but were not able at that time to work out some 
difficulties. We are investigating it again for serious use in the spring 
of 19 54. We are faced this spring with almost 130 miles of skeleton
track, all requiring ballast and raising prior to the anticipated be
ginning of ore movement in August this year. If we accomplish that 
track raising program as now planned, we will be setting a record, 

' 
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I think. In order to do that we hope to be able to use the undertrack 
plow. This is a large wedged shaped device dug in under the ties 
and pulled along by cables connected to a locomotive in such a way 
that it forces the track structure up through the previously dumped 
ballast and deposits it on top of the ballast. Thus a first lift is made 
at the, rate of about, two or three miles per. hour. 

COST 

I am sure that most of you are interested to know about the 
estimated cost of this project. Our latest estimates indicate a total 
expenditure of somewhere around $250,000,000 will be required to 
provide the ultimate facilities necessary to move 10,000,000 tons of 
ore annually to market. This investment includes facilities to load 
the ore into vessels at Seven Islands, and to transfer some into small 
canaller vessels at Montreal. In addition to that, the consumers of 
the ore will have to provide water transportation from Seven Islands 
to Atlantic Coast ports or to Lower Lake Ports in the Great Lakes 
from where rail movement will take the ore to the steel centers. We 
are building a small transfer terminal about 2 5 miles down stream 
from Montreal on the St. Lawrence River, which will assist our cus
tomers in transferring ore from larger vessels operating from Seven 
Islands to Montreal into canal type boats, which in turn can move 
the ore through the St. Lawrence River canal system. We have spent 
something over $200,000,000 of our total budget to date. As the 
project gets under way we will no doubt require additional expendi
tµres to further increase production to meet what we hope will be 
greater demands on our facilities. 

ORE IN 1954 

As we approach the summer of 1954, our announced goal of ore 
in 1954 becomes a reality. We hope to move ore sometime in August, 
although for the remainder of 1954 we will be mostly completing 
construction and only partly in operation. By 1955 perhaps we can 
say our construction is really completed and we will really be an 
operating facility. We are hopeful of moving a considerable tonnage 
of ore this year, along with finishing our construction work. We 
plan to reach a 10,000,00-ton annual production as soon as possible, 
and take our place as one of the world's leading sources of Iron Ore. 
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-HYPERION 

THE Los ANGELES SEWAGE TREATMENT PLANT 

BY FRANK.L. Fwoo,* }.![ember 

(Presented at a joint meeting of the Boston Society of Civil Engineers and the Sanitary 
Section B.S.C.E., held on January 27, 1954.) 

ONE of the most graphic ·descriptions ever written of beach pol
lution appeared in the June, 1953 issue of "Esquire." Aldous Huxley 
describes a walk on Hyperion Beach with Thomas Mann, shortly be
fore World War II. They were surprised to find the beautiful beach 
deserted, until it was observed that "as far as the eye could reach, 
in all directions, the sand was covered with small whitish objects like 
dead caterpillars. The dead caterpillars were made of rubber . . . 
'continuous as the stars that shine and twinkle in the Milky Way, 
they stretched in a never ending line along the margin of the bay, 
10,000 saw I at a glance' ... " Huxley and Mann speculated on how 
these objects got there, together with the foulest of flotsam and 
jetsam, which they observed as they resumed their walk. Soon their 
noses gave them the unpleas_ant · answer. Offshore from this noble 
beach was the outfall through which Los Angeles discharged its 
sewage, raw and untreated. 

For over 50 years, since 1894, the city of Los Angeles discharged 
the cQntents of its sewers directly into the waters of Santa Monica 
Bay at a point called "Hyperion." It was really, not too far removed 
from the days when the Cloaca Maxima of Rome emptied into the 
Tiber an effluent which might be politely called "inactivated sewage 
and sludge." Since those early days the then pastoral town of Los 
Angeles has developed far-reaching, growing pains. The beanfields 
and the Japanese truck gardens have given way to the oil refineries, 

• jet plane factories, supermarkets, laundromats, and the homes of today. 
Instead .of a few thousand people, and one or two small communities, 
this has become a large suburban area, with many suburban communi
ties tributary to its sewerage system, and Los Angeles itself with a 
population figure steadily creeping over 3,000,000. 

In 1926, one of the larger sewers and possibly the longest in the 

*Partner, Metcalf & Eddy, Boston, Mass. 
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world was completed to service the tributary area. This sewer, start
ing far up in the San Fernando Valley, was 55 miles long and ter
minated at a small plant at Hyperion, designed to screen the sewage 
before it entered the bay at a point about 1 mile offshore. It soon be
came evident that the screens did not provide adequate treatment for 
the sewage as the beaches became progressively more and more pol
luted and foul with solids of sewage origin. Although at one time 
the sewer emptied into the ocean at a spot far removed from human 
habitation, urban developments b,egan their steady crawl from both 
the north and the south, and eventually surrounded the area itself. As 
more people began to use the shoreline for recreational purposes, the 
presence of the beach pollution became increasingly more offensive. 

Finally, in 1943, this natural recreational area was rendered 
practically useless when the State Board of Health quarantined 10 
miles of beach adjacent to Hyperion, because of existence of a 
serious health menace. This quarantine was later extended to a total 
of 12 miles, of what would otherwise have been one of Southern Cali
fornia's finest beaches. 

Over a period of years, a number of remedies were proposed to 
correct the uncanitary condition of Santa Monica Bay and its beaches, 
but there was considerable doubt, and conflict of opinion as to just 
what should be done. Finally, in 1944, the city of Los Angeles and 
Ll1e va1iuu:ci ull1e1 municipaliLies concerneJ, because of Llieir cuuLrilJu
tion to the pollution, called upon Metcalf & Eddy for their recom
mendations. These recommendations, as made in a report to the 
Bo~rd of Publi.c Works of the city of Los Angeles, were subsequently 
approved by all concerned and have formed the basis for planning 
the present day ultramodern Hyperion Activated Sludge Plant. 

The first problem encountered preparatory to the construction 
of the plant was the removal of more than 14,000,000 cu. yd. of sand 
from the dunes at the site which at one time provided the back
ground shots for the old silent "Sheik" films. 

Under the 10,000-hp. impetus of four . huge dredging pumps, 
50,000 cu. yd. of sand were sluiced daily from the site by using the 
placer mining technique to wash away soil with heavy streams of water 
under high pressure, and through the use of suction techniques to bring 
the "slurry" mixture of sand and water into 28-in. pipes to the beach. 
The relocation of the scenery was accomplished in about 18 months. 
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It is stated that this was the first time a combination of placer methods 
and eductors were used on such a large scale. 

The distribution of the sand on the shores of Santa Monica Bay 
converted a narrow strand of sand to a magnificent beach 600 ft. wide, 
worthy of the name "Playa del Rey" or "Kings Beach," a magnificent 
recreational area for hundreds of thousands of people. The authori
ties have provided an extensive area with concrete fire rings around 
which people can gather until midnight. The only inconvenience is 
reportedly suffered by motorists inland who are sometimes blinded by 
the smoke from 1,500 weinie-roasts. A night time picture of the picnic 
area on the beach entitled, "Hot Dog Holocaust" was featured re
cently in Life magazine. 

Unhampered by the need to utilize obsolete existing installations 
or equipment in designing the new high-rate activated sludge system, 
it was possible to plan for a maximum of efficiency and ease of opera
tion in the layout and construction of the new plant. Functionally, 
the Hyperion Plant is designed to handle an average ~ry weather 
flow of 245 mil. gal. of sewage daily, a daily peak flow of 350 mgd., 
and storm flows up to 420 mgd. The plant at present receives its 
liquid wastes at an average rate of about 230 mgd. from two outfall 
sewers, the northern and the central, and converts the solids removed 
into a salable fertilizer product, or to a gas high in methane in suffi
cient quantity to supply all of the fuel requirements required for heat
ing purposes, and for development of power. Eventually in this area, 
which can use all the water it can possibly obtain, it is possible that 
the plant effluent will be reclaimed to augment the water supply, par
ticularly for agricultural use. 

The sewage enters the plant through coarse screens for the re
moval of large objects such as rags, sticks and other debris. The four 
racks have automatically timed raking cycles with overriding differ
ential water level control, and are installed in channels 10.5 ft. wide, 
and 12 ·ft. deep, with 1-in. clear opening between bars. Provision 
was made for conveying the rakings to two comminutors, treating 
from 2 5 to 50 mil. gal. of sewage flow, where the rakings are pul
verized and returned to the sewage. R~cently it has been found ad
vantageous to pass the rakings through Dorr Sulzer disintegrators in
stead of through the comminutors and then return them to the sewage 
flow. After screening, the sewage passes through grit removers of 
the detritor type, three units being provided each 60 ft. square, and 
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with a water depth of 5 ft. The grit is pumped to washers, and after 
washing is removed for disposal on dumping areas. 

From the grit chambers · the sewage passes to the preaeration 
units, where a detention period of about 30 min. is provided. At Hy
perion the preaeration tanks afford a very effective service in fresh
ening up the sewage which comes to the plant in a highly septic con
dition, and foul with hydrogen sulfide. The primary settling tanks, 
following the preaeration tanks, provide a detention period of about 
1 ½ hr. in eight covered 300 ft. long, and 56}~ ft. wide tanks. Sludge 
is collected by scraper conveyor type of mechanisms and pump~d to 
the digestion tanks. Grease and floating solids are skimmed from the 
surface of the tanks and discharged to the digesters by means of pneu
matic ejectors. The preaeration and settling tanks are covered, and 
the air from the tanks is vented through the main plant chimney 200 
ft. high. 

The settled sewage from the primary treatment system discharges 
to the aeration tanks of the activated sludge process, together with a 
small amount of return activated sludge. The activated sludge treat
ment aeration period is about 3.3 hr. and is provided for in 16 tanks 
of two channels each, the channel width being 30.5 ft. and the length 
300 ft., and the water depth 15 ft. The normal air supply to the 
aerated tanks and channels of the activated sludge system is about 0. 7 
cu. ft. of air to each gallon of sewage. The mixed liquor from the 
ae~ation tanks flows to 20 final settling tanks, each 12 5 ft. long and. 
76 ft. wide and with an average water depth of 15 ft. In these tanks 
the average detention period is about 2 hr., the surface loading 1,290 
gal. per square foot per day, and the weir overflow rate 10,410 gal. 
per linear foot per day. 

Provision is made for chlorinating the sewage at three points; 
( 1) as it enters the rack building, ( 2) immediately following the pri
mary settling tanks, and ( 3) following the final settling tanks before 
discharge to the ocean. Chlorine can also be added to the sludge 
elutriation tanks. Six chlorinators are installed, each with a capacity 
of 6,000 lb. of chlorine per day, making a total capacity of 36,opo lb. 
per day. 

Normal procedure is to disinfect the plant effluent as it is dis
charged to the ocean outfall conduit. This conduit is a precast rein
forced-concrete pipe, with 12 ft. inside diameter, and has an inshore 
section extending through the breakers of 12 ft. lengths encased in 
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concrete, and supported on steel piles. The offshore section consists 
of thirty-two 100-ft. lengths, of 12-ft. diameter pipe supported on 
concrete capped steel pile bents at each joint. The effluent is dis
persed through a number of outlets at a depth of about 50 ft., and at 
a distance of about 1 mile from shore. 

As heretofore noted, a portion of the activated sludge removed 
from the final settling tanks, is returned to the sewage prior to the 
activated sludge aeration tanks to act as seeding material. All 
activated sludge accumulated in excess of this amount is returned to 
the sewage ahead of the preaeration tanks, and settles out with the 
primary sludge. 

The combined excess activated and primary sludge, as removed 
from the primary sedimentation tanks, is then pumped to heated 
sludge digestion tanks. There are 18 digestion tanks, each tank is 
about 111 ft. in diameter, has a sidewall water depth of about 30.5 
ft., and an effective capacity of about 340,000 cu. ft., making a total 
digestion tank capacity of about 6,000,000 cu. ft., equivalent to about 
2 cu. ft. per capita of the population served. Twelve of the 18 tanks 
are considered to be primary digesters, and the remaining six sec-. 
ondary digesters. The primary digesters are heated by steam de
veloped by heat recovered from the exhaust gases from the gas engines 
at the power and blower plant. 

The digested sludge is elutriated or washed in three tanks, each 
tank being 3 7 .5 ft. wide, 214 ft. long, and with an average water depth 
of 14.5 ft., and an effective capacity of about 116,000 .cu. ft. The 
elutriation process accomplishes two purposes; ( 1) certain dissolved 
and colloidal materials are removed from the sludge, and facilitate 
the conditioning of the sludge for mechanical dewatering, and ( 2) per
mits a degree of concentration of the digested sludge which also in
creases the yield of the vacuum filters. 

The elutriated sludge is conditioned with frrric chloride and de
watered on vacuum filters. Twelve filter units are provided, each 
with an area of 570 sq. ft. 

The cake produced by the filters is carried on belt conveyors to 
four dryers of the flash-drying type, each of which: is capable of 
evaporating 22,500 lb. of water per hour. Normally the ·sludge is 
dried for use as fertilizer, but the units are designed for incineration 
of the sludge and its disposal in this manner if necessary. Water 
vapor, furnace gases, and foul air are vented through a 200 ft. high 
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stack. Fuel for sludge drying is normally digester gas, but provision 
is made for the use of natural gas, or oil, or a combination thereof, if 
sufficient digester gas is riot available. 

A fertilizer process and storage building is provided and the dried 
sludge can be either stored in bulk or in 80-lb. bags. To improve 
the salability of the sludge, which as normally produced is so fine and 
powdery as to create objectionable conditions in handling arid spread
ing, equipment has been provided for pelletizing- or briquetting the 
dried sludge, and then subsequently crushing it to the desired fineness. 
The estimated cost of pelletizing is more than compensated for by 
the increased value of the end product. The dried sludge contains on 
the average about 8.6 per cent moisture, and the average yearly pro
duction of fertilizer exceeds 22,000 tons, dry basis. 

The gas produced at the digester tanks exceeds 5,000,000 cu. 
ft. per day. The digestion process is carried on under anaerobic con
ditions with organisms which can live without air.· These organisms 
break down and decompose the organic matter. Decomposition of 
the organic matter converts the organic solids into liquid and gas. 
The gas thus produced ordinarily contains about 65 per cent methane 
and 35 per cent carbon dioxide, and has a net heating value of about 
600 Btu. per cubic foot. At Hyperion the gas collected at the di
gesters may be stored in a low pressure gas holder, or compressed and 
,stored in a high pressµre Hortonsphere. Normally about two-thirds 
of the gas output goes to the dual fuel engines and one-third to the 
sludge drying plant. A small amount of gas goes through purifiers 
and is used for water and space heating. All excess gas is automati
cally burned in waste gas burners of which twelve are provided, the 
largest in the world. 

Facilities for power generation and air compression are. com
bined in the power and blower plant where nine 1,688 hp. dual-fuel su
percharged engines are provided, five of which drive electric generators 
and four are direct-connected to 1: 9 .4 ratio step-up gears that drive 
40,800-cfm. centrifugal blowers at 7 ¾-lb .. pressure. These four 
blowers are two-stage centrifugal type and all are operating in parallel. 

All steam required for heating the sludge digestion tanks and for 
plant heating requirements comes from the vapor-phase engine cool
ing and waste heat recovery system on the engine exhausts. 

Sewage was first turned into the preliminary treatment plant 
units on May 15, 1950. These units include the bar racks, com-
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minutors, grit removal chambers, preaeration tanks, preliminary sedi
mentation tanks, and sludge digestion tanks. At first the rate of flow 
to the plant was restricted to about SO nigd., but this was gradually 
increased and by September 1, 1950 the entire sewage flow was passing 
through the preliminary treatment plant. Since that time all the sew
age, except for a negligible small amount bypassed during an emer
gency, has been treated by the new plant. During the first year of 
operation, the suspended solids in the raw sewage averaged 331 ppm., 
and the 5-day B.O.D. was about 200 ppm. Primary treatment accom
plished 64 per cent removal of the suspended solids and 4 7. S per cent 
removal of the 5-day B.O.D., while treating a sewage flow of .194 mgd. 
Treatment by the activated sludge process was started in March of 
1951 and treatment by the activated sludge units has proceeded prac
tically continuously since that date, with only a relatively negligible 
amount of settled sewage bypassed around the activated sludge units. 

Up to the time of placing the high-rate activated sludge uni.ts in 
operation at the Hyperion Plant, practically nothing was known about 
the operation of this process with a relatively high temperature, stale 
and concentrated sewage. The high-rate activated sludge process has 
been developed mostly at New York, where the sewage is relatively 
cool and dilute, as compared with that at Los Angeles. In connection 
with our duties on general supervision of operation at the Hyperion 
Plant, we engaged the services of Mr. Wilbur M. Torpey, Process 
Control Engineer for the high-rate activated sludge plants in New 
York City, to assfst us and the City in establishing operational pro
c~ciures. In this manner, we had first-hand information of methods 
of process control developed at the New York plants. 

As soon as the activated sludge plant was placed in operation and 
the effluent disinfected by chlorine, pollution was removed from the 
beaches and the quarantine was lifted. Continuously since that time, 
throughout the bathing seasons, the beaches have been clean and safe 
for bathing. In this respect the Hyperion Plant has successfully met 
the objective for which it was planned, built, and operated. During 
the bathing season of 19 53, sewage treatment resulted in ~n over-all 
removal of about 80 per cent of the suspended solids and 5-day B.O.D. 
It reduced the chlorine demand from 22 ppm. or more, to 3.5 ppm. 
making it possible to secure adequate disinfection with a minimum 
amount of chlorine. 

The average rate of sewage flow has increased in the fiscal year, 
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,ending June 30, 1953, to 222 mgd. with several months exceeding an 
average rate of 235 mgd. 

The over-all picture in the planning, construction, and operation 

of the Hyperion Sewage Treatment Plant is excellent. This is not 

to say that no mistakes were made; that everything operated smoothly 

as planned; and that no troubles were encountered. As is only natural 

in the accomplishment of such a large and complex project, many 
difficult problems, both in construction and operation had to be over
come. A brief description of some of the major operating difficulties, 

and their solution, are worthy of record. 

One of the most difficult problems which faced us shortly after 
placing the activated sludge process in operation, for which there was 

no forewarning, and which has developed practically as a post World 

War II problem, is that of suds or froth or foam, accumulating over 
the aerated tanks and channels or wherever the final effluent had a 

free fall over weirs. 

Soap as a remedy for dirt was practically unknown back in the 
Thirteenth Century. It was known to Pliny, it was considered by 

the French a thousand years later, but England did not begin to manu
facture soap commercially until the middle of the Fourteenth Century. 

Although cleanliness was brought about finally as a social reform in 

many European countries, it remained for America to produce the 

monosyllabic wonder of the Twentieth Century, the detergent or 

foaming cleanser; Duz, Fab, Tide, All, Joy, Vel, ad infinitum, which 
fills the housewives' sinks and then foams up again at the treatment 

plants. The housewife uses a spray to get the suds down the drain; 
the activated sludge treatment plant operator has found sprays to be, 
along with anti-foam agents, the most practical means of controlling 

the froth. 
The froth itself, if allowed to accumulate, makes a relatively 

beautiful sight, with billowy, snowy white clouds up to 10 or 12 ft. 
in height which can cover the .entire tank area. However, these suds 

soon plaster the walls and walks of the tanks with foul grease, and 
the wind-lifted balloons of froth leave a grease spot wherever they 

land. Also, these balloons contain millions of bacteria, and are hardly 
a fit plaything for children who are entranced by their appearance 

and movement. These froth balloons can travel thousands of feet 
from the source. Before controls were established at Hyperion, the 
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froth swept up over the tops of the dunes east of the plant and per

meated the thriving city of El Segundo. 

The spray system was installed as soon as practical after the 

problem was encountered at the Hyperion Plant, utilizing final efflu

ent water. This effectively reduces the foam for 95 per- cent of the 

time. Occasionally an anti--foam agent is added to the effluent water 

used at th~ nozzles, to supplement the control afforded by the sprays. 

Anti foam agents may be effective when used alone, but were esti 

mated to be more expensive than the spray system at the Hyperion 

Plant. 

Operations of the Hyperion Plant soon demonstrated that more ' 

air was required in the process than was anticipated in the design. 

Part of this inrrP.ase has beP.n attributed to thP. P.ff P.r.t of <iP.tP.reP.ntc;, 

and a part, by comparison with the New York plants, is attributed to 

the warmer, older, and more concentrated sewage at Hyperion. As 

much as 0.8S r.11. ft. of air per gallon of sewaeP. appears to he neces

sary for optimum results during the summer months, although the 

plant can get by with plain aeration and much less unit volume of air 

if necessary, and still with adequate disinfection of the effluent, pre

vent pollution of the beaches. 

The digestion of sludge has not been a troublesome problem at 

the Hyperion Plant, and there is every indication that the digestion 

tanks can effectively treat considerably more sludge than designed for. 

However, during the initial months of plant operation, the condition

ing and dewatering of the digested sludge proved to be extremely 

bothersome with high chemical demands, and low filter yields. An 

extensive program of research was established, and eventually the 

problem was licked, not as first conceived in the elutriation and 

sludge conditioning system, or on the vacuum filters themselves, but 

in the digestion process. The experiments developed that digested 

sludge from the thermophilic process, that is under temperature con

ditions of about 125 deg. F., was of a markedly different character 

than the digested sludge produced under mesophilic conditions with 

prevailing temperatures of 95 deg. F. Under a high-powered micro

scope, the bacteria in the mesophilic sJudge appeared as short rod

like structure surrounded by coccus material; whereas, the thermo

philic sludge appeared as relatively long rods in a clear field. The 

thermophilic digested sludge requires only a small proportion of con-
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ditioning chemical, and can be dewatered on the vacuum filters at high 
rates, exceeding those assumed for the basis of design. 

As frequently occurs, when one problem is licked, another rears 
its ugly head. The dried sludge produced from the mesophilic diges
tion tanks had 2 .5 per cent or more of ayailable nitrogen, well within 
the guarantee:; contracted for with the wholesale fertilizer dealer. The 
dried sludge from the thermophilic process did not meet the standards. 
Until such time as a new fertilizer contract is negotiated or awarded, 
in which the restricti'on as to the minimum content of nitrogen has 
been removed, some blending of mesophilic and thermophilic sludge is 
required, or possibly some excess activated sludge can be added to 
assure 2 .5 per cent nitrogen in the dried product. 

The operation of a plant of this size and scope introduces odor 
problems for which there are no ready or simple solutions. The sev
eral hundred persons working in and about the plant are not conscious 
of any serious odor problem, but the residents of El Segundo, ¾ 
mile or more away, are at times disturbed by odors. These odors are 
not characteristic sewage plant odors of hydrogen sulfide, and are in
deed difficult to define. The pl;mt operator, on an odor-sniffing ex
pedition along the top of the dunes east of the plant, can identify the 
source of the odors as vapors from the aeration tanks, as ventilating 
air discharged at the Headworks Building from the rack and grit 
r.ooms, as a "burnt protein" odor in the gases discharged at the stack. 
These odors are only observable under certain wind and atmospheric 
conditions. Unfortunately, the occurrence of their obcervation is usu
ally a summer evening, when the residents of El Segundo most enjoy 
the outdoors. 

To the casual observer, the thin, at times scarcely observable, 
discharge from the stack does not appear to be objectionable. How-
ever, the rnullidoue equipment for fly-ash rernuval does not remove 
the particulate matter in the discharge from the flash dryers to .a 
degree that will meet the requirements of the Smog Control Commis
c;ion. Various methods for tn~atment of vapors ~nrl gases discharged 
to the atmosphere at the Hyperion Plant are under investigation with 
no indication as yet as to -..vhether or not a practical and economical 
process i_s available. In many visits to the plant I never have ob
served an objectionable discharge of smoke from the stack. Some
thing more than the eye is necessary to detect the objectionable fea
tures of this discharge. 
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The operation of thermophilic digestion on a large scale at the 

Hyperion Plant effectively demonstrated that adequate digestion could 

be obtained in a much shorter time, and therefore with much less diges

tive capacity than provided in conventional design. In fact, the loads 

on the thermophilic digestion tanks are believed to be comparable to 

those claimed for the so-called "high-rate digestion processes/' such 

as the "catalytic reduction process" developed by the Chicago Pump 

Company, and the "Torpey process" developed in New York. For 

the past year, six of the 18 sludge digestion tanks have been operating 

on the thermophilic basis. Another feature of the thermophilic proc

ess is that no. scum troubles have been reported in the digestio1;1 tanks. 

This can be attributed to the violent action and thorough mixing 

obtained. 
Operating results during the past year indicate that the racks, 

grit chambers, preaeration tanks, primary sedimentation tanks, chlor

ination system, sludge digestion tanks, mechanical dewatering plant, 

and sludge dryer plant, have ample cap~city with no significant 

changes or additions to treat the sewage flow and the solids removed 

therefrom, at least -ug to the time when the average sewage flow 

reaches about 300 mgd. 
With minor additions to the air diffusion system, and the provi

sion of an adequate air supply, the aeration tanks in the activated 

sludge portion of the plant should be adequate until such time as the 

average rate of sewage flow to the plant approaches about 300 mgd. 

However, the capacity of the final settling tanks will be reached at 

the design basis of 245 mgd. Additional final settling tanks should be 

provided in the immediate construction program. 

Preliminary estimates of operating cost!> have· indicated that the 

unit cost of treating sewage at the Hyperion Plant will be reduced 

from $17 .17 per million gallons at an average flow of 245 mgd. to 

$14.06 per million gallons for an average flow of °300 mgd. · 

In 1952 we engaged Dr. Clair N. Sawyer, Professor of Sanitary 

Chemistry at Massachusetts Institute of Technology to make_ an in

vestigation at the Hyperion Plant. He recommended a program of 

investigation and research work to establish the best means of operat

iug and controlling the high-rate activated sludge µ1ucess. The re

search projects rec:ommende~ by Dr. SawyP-r have been carrierl ont 

by the plant staff. At our request, Dr. Sawyer again visited the Hy

perion Plant during June) 1953, and reviewed t.~e considerable amount 
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of data which had been accumulated by the personnel at Hyperion. 
A brief summary of the results of the research projects follows. 

Assuming sufficient air applied; the over-all results obtained with 
300 ppm. of solids in the aeration tanks are materially better than 
when the 200-ppm. level is maintained. However, an appreciably in
creased quantity of air is required for maintenance of 300-ppm. aera
tion solids as compared with 200 ppm. There does not appear to be 
any advantage in materially increasing the air supply as required to 
maintain more than 300-ppm. suspended solids in the aeration liquor, 
particularly since i_t has been demonstrated that with a mixed liquor 
solids at 300 ppm. the chlorine demand in the final effluent has been 
reduced to about 3.5 ppm. Studies at Los Angeles and elsewhere, with 
a standard rate activated sludge process, with detention periods of 
5 to 6 hr., and with aeration solids from 1,500 to 3,000 ppm., have 
shown it to be nearly impossible to reduce the chlorine demand in 
the final effluent below 2 .5 ppm. 

Research at the Hyperion Plant has demonstrated that the stand
ard rate activated sludge· process can be operated satisfactorily under 
winter conditions of temperature. However, the air requirements 
would be double those as compared with the high-rate basis of opera
tion. 

The research· projects have demonstrated that there is no ad
vantage in operating the activated sludge portion of the plant on a 
standard rate basis, treating a flow of about 1 SO mgd., and bypassing 
the remaining flow of primary effluent, as compared with the results 
obtained using the high-rate treatment for the .entire flow in the acti
vated sludge units. 

Dr. Sawyer has suggested that additional research be made, with 
the high-rate activated sludge process, using a 2-hr. aeration period. 
He suggests that by increasing the aeration solids, which of course 
would increase the ·air requirements somewhat, it should be possible 
to accomplish the same degree of purificati9n in a shorter period of 
time than presently employed. In connection with the above research 
project, Dr. Sawyer suggests the possibility of introducing supplemen
tary aeration facilities designed to produe,e small bubbles, with little 
lifting capacity, and installed a short distance below the surface, on 
the opposite side of the aeration tank from the -present air distribu-
tion facilities. · 

The operating staff at Hyperion is highly competent and is ·par--



HYPERION 177 

ticularly noteworthy for the caliber of its superv1smg staff. Every 
phase of plant operation is continually being studied in an effort to 
develop improvements in efficiencies and economies of operation. 

Because the plant is situated immediately adjacent to a cong~sted 
residential and a recr:eational area, considerable attention was given 
to the appearance of the plant as a whole, and to various buildings in 
particular. Sand dunes screen the plant from the city behind, and the 
grounds are effectively landscaped; green lawns, low bushes, palm 
trees, and splashes of color from the tastefully planted flower beds 
make the whole effect extremely pleasing to the eye. 

Architecturally the plant reflects good planning, good taste, clean
liness and light in every cori:ier. Although it covers 7 5 acres of land, 
and provides complex processes in a multiplicity of buildings, the lay
out is simple. The buildings are designed along contemporary func
tional lines, with no unnecessary embellishments. 

Proper attention was given to the locale, and the weather vicissi
tudes of Southern California and care was taken in planning so that 
a minimum of maintenance is required. Architecturally the buildings 
at the plant can be compared favorably with the best in municipal 
construction. The interiors reflect the cleanliness evident on the out
side. The interior walls are faced 8 to 12 ft. high with glazed tile, 
which not only accentuates cleanliness, but eliminates the need for 
periodic painting. Reception rooms are located advantageously, so 
the public can see the key operational features without interfering 
with the operation or making extensive trips throughout the plant 
structures. · The attractive appearance of the plant and the interest 
in its performance has encouraged visits by engineers from all over 
the world and from the general public, to such an extent that a per
manent guide is needed to take care of the tours. 

In the historian's estimation, sanitary reformers have done more 
for _the general happiness and the alleviation of human misery than 
many of the more spectacular figures presented to us through the ages. 
But beauty is seldom associated with sewage. The engineer who de
signs a sewage disposal plant is often looked upon as one called upon 
to alleviate a retrograde condition, a doctor rather than a creator. 
However, Hyperion stands as an outstanding monument of beauty 
for over 3,000,000 people in the Los Angeles area. 
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(Presented at a joint meeting of the Boston Society of Civil Engineers and the Sanitary 
Section B.S.C.E., held on January Zl, 1954.) 

IT IS very difficult for anyone reared east of the Mississippi to 
appreciate the problems involved in handling the sewage collected 
over such a vast geographic area as that of the City of Los Angeles 
and its suburbs. To a Bostonian, the situation can best be described 
by telling him that the longest sewer would reach from the State 
House almost to the junction of highways 15 and 20 near Sturbridge. 
The area served by this and other major sewers totals 187 sq. mi. 
with an additional potential area of 360 sq. mi., for a total equal to 
one-half the land area of the state of Rhode Island. 

It is estimated that sewage entering the upper reaches of the 55-
mile long sewer is about 18 hours in transit. With sewage tempera
tures ranging between a minimum of 68°F. and a maximum of 83°F., 
it is easy to see that there is ample time for marked changes to occur 
in the nature of the sewage as it flows through the sewer system. In 
other words, the sewer system acts as a first stage of sewage treatment. 
Due to oxygen deficiency, most of the changes occurring in the sewers 
are brought about by anaerobic or facultative bacteria giving rise to 
abundant amounts of hydrogen sulfide and other obnoxious gases. 
Attendant with such changes as produce hydrogen sulfide is the con
version of much soluble organic matter to bacterial growths, conse
quently, the partially treated sewage as it arrives at Hyperion is high 
in suspended solids and of moderate B.O.D. strength. 

The writer has had the opportunity to visit and work at the 
Hyperion plant on two occasions during the past two years and is in 
agreement concerning the functional design of the plant. Many prob
lems have developed during operation of the plant, however, which 
could not have been discovered without extensive large scale pilot 
plant studies. Such extensive studies would, undoubtedly, have de
layed construction of the large plant by 3 to 5 years. In lieu, the city 

*Professor of Sanitary Chemistry, Massachusetts Institute of Technology and Special 
Consultant, :Metcalf and Eddy, Boston, Mass. 
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officials and engineers chose to borrow heavily from the experiences 
with high rate activated sludge as were known at New York City at 
the time. 

Pre-aeration Units-The pre-areation units serve to arrest fur
ther development of hydrogen sulfide by changing the anaerobic en
vironment to aerobic. The air bubbling through the sewage mass 
lowers the concentration of hydrogen sulfide by stimulating its aerobic 
oxidation to sulfates and by washing some of it out of th~ sewage. 
The effluent air is rich in hydrogen sulfide and, to avoid atmospheric 
pollution, is evacuated from the covered tanks through the 200-ft. 

· stack carrying other waste gases. Treatment in the pre-aeration tanks 
lowers the concentration of odorous gases to a level where aeration 
in the activated sludge tanks can take place without developing an 
odor nuis<!,nce: 

Aeration Tanks--One versed in activated sludge treatment of 
sewage on visiting the Hyperion plant is impressed by two phenomena. 
The first is the low concentration of aeration solids used, normally 
between 200 and 300 ppm, with about 140 ppm being contributed by 
the settled sewage. The level of aeration solids is very critical for, if 
the solids are allowed to go much above 300 ppm, difficulty is encoun
tered in maintaining dissolved oxygen in the system and, if the solids 
drop below 200 ppm, the purification with respect to B.O.D. and 
chlorine demand suffers, markedly. Second, the amount of air sup
plied threatens to blow the mixture right out of the tank, correspond
ing to about 17 cfm. per linear ft. or about 800 cu. ft.Ida/sq. ft. of 
tank area. The need for such vigorous aeration has, undoubtedly, 
been a major reason for the aggravated frothing problem at Hyperion. 

The question may well be asked: Why do such low aeration solids 
suffice to accomplish the desired degree of purification and why are 
the air requirements so high? The reason for each is closely related 
to the ~igh temperature of the sewage. During the bathing season 
when it is imperative that the beaches be kept clean, the sewage ranges 
from about 75° to 83°F. Under such favorable conditions the puri
fying bacteria in the aeration mixture are extremely active, probably 
at least twice and possibly thrice as active as corresponding bacteria 
in the aeration tanks at New York City. Therefore, it is easy to see 
why only 1/3 to 1/2 as many are needed, even though the sewage is 
somewhat stronger at Hyperion. The higher temperatures at Hy
perion affect adversely the solution of oxygen from the air bubbled 
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through it since the rate of solution is a function of the degree of un
saturation. Therefore, at Hyperion under summer temperatures, con
siderably greater amounts of air must be used to cause the solution 
of a unit weight of oxygen. 

During some of the studies at Hyperion, evidence was obtained 
to indict the synthetic detergents contained in the sewage as being a 
hindrance to the transfer of oxygen from the air supplied to the liquid 
phase. This problem is being studied in some current research at the 
Massachusetts Institute of Technology. ' 

The writer is of the opinion that the aeration tanks are presently 
being loaded to their maximum capacity. To further increase the air 
supply will simply result in shorter contact time of the air bubbles 
and prevent additional oxygen pickup, since oxygen transfer is a time
concentration phenomenon. However, because greater loadings will 
shortly have to be accommodated in the present facilities or extensions 
to plant capacity made, it has been recommended that studies be made 
using a dual aeration system involving diffusers along each side of 
the aeration tanks, one set of diffusers set just below the surface of 
the liquor and designed to yield small bubbles (Fig. 1). Such bubbles 
would be carried down and possibly rise through the core of the tank. 
The secondary supply of diffused air should also serve to slow down 
the spiral flow and increase the time of contact of bubbles from the 
primary system . 
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It has been impossible to ascertain the efficiency of the aeration 
units at Hyperion by dissolved oxygen and oxygen demand deter
minations due to the high iodine demand of the sewage which rendered 
D.0. determinations invalid. Attempts are under way to obtain some 
information by analyses of effluent air. 

Final Settling Tanks-Even the most casual observer cannot help 
but notice the large amounts of grease and scum which tend to accu
mulate in the first bays of the final tanks. Fortunately, the weir 
arrangement holds this material so that it may be scooped out with 
perforated baskets and disposed of by carting away in barrels. A 
very messy operation. Future extensions would seem to require skim
ming devices as used in primary tanks. It is reasonable to ask: Why 
does so much "crud" accumulate on the final clarifiers? A logical 
explanation appears to be that certain oily wastes emulsified and held 
in suspensi0n by the synthetic detergents pass through the primary 
tanks. In the aeration tanks, the synthetic detergents are attacked 
biologically and the "crud" which they hold in suspension is freed. 
In the final tanks, it is free to float to the surface as it should have 
done in the primary tank. This appears to be another penalty we pay 
for living in an age of synthetic detergents. 

Return Sludge Facilities: One of the chief sources of difficulty 
in the operation of the activated sludge units on the high rate b<1,sis 
has been related to the return sludge facilities. They simply are too 
large. Being sized for possible operation on a standard rate basis with 
20 to 30 per cent return of sludge, the pumps have to be severely 
throttled to operate continuously when delivering returri sludge at a 
5 to 10 per cent rate. Attempts to operate intermittently were not 
successful. 

A second source of difficulty was encountered in the return sludge 
'pipe line bringing the sludge to the reaeration channel. Due to its 
size, the holding time in this line varied from 30 to 60 minutes, allow
ing serious degradation of the return sludge. 

Return Sludge Aeration Channel: The return sludge entering the 
aeration channel was found to be the most active biological sludge 
the writer has ever encountered. In spite of the fact that the sus
pended solids in the channel seldom exceeded 3000 ppm., oxygen 
utilization values of as high as 170 ppm./hr. were recorded. Since ' 
normal air diffusion systems usually fail to satisfy demands above 
SO ppm./hr., it is not surprising that highly degrading conditions often 
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developed in the return sludge aeration channels. Plans are under 
way to eliminate the channels for aeration of return sludge and use 
them to aerate the primary tank effluent prior to addition of return 
sludge. 

Sludge Wasting Facilities: One of the major bottle necks which 
hindered good operation of the activated sludge units was related to 
the limited capacity of the waste sludge pumps and discharge lines. 
They controlled the rate at which sludge could be returned from the 
final tanks, for a definite percentage of the total flow had to be wasted 
at all times. Attempts to restrict the flow of return sludge yielded 
heavy sludges which were difficult to maintain in an aerobic condition 
and increased rates of sludge return resulted in too large a percentage 
of active solids being returned to the aeration tanks with the danger 
of unsatisfactory oxygen levels developing there. Consequently, the 
balance for satisfactory operation was a very delicate one and not 
easily maintained. 

Digestion Units: The need for operation of the digesters in the 
thermophilic range in order to obtain a satisfactory sludge for vacuum 
filtration offers considerable room for speculation. The writer has 
offered the explanation that the primary sludge at Hyperion contains 
a large population of facultatives anaerobes which develop in the long 
sewer system. These organisms are not killed by the anaer.obic en
vironment within the digester at ordinary temperatures and, there
fore, do not undergo digestion. Consequently, being in their original 
gelatinous state, they interfere seriously with filtration. However, 
when the primary sludge is subjected to the elevated temperatures 
of the thermophilic digesters, 125°F., the facultative anaerobes are 
killed and do undergo anaerobic decomposition. The resulting sludge 
is quite normal in its filtering characteristics. Studies are being con
ducted to test the validity of the hypothesis advanced. In line with 
these concepts, investigations are under way to determine whether a 
pasteurization technique applied to the raw sludge may allow subse
quent digestion at normal digestion temperatures, yielding a digested 
sludge with good filtering properties and possessing a higher nitrogen 
content. 

Chlorine Demand-The major purpose of the activated sludge 
units at Hyperion is to reduce the chlorine demand of the sewage so 
that it n1ay be disinfected with nominal amounts of chlorine. With 
the flows involved at present, each ppm. of chlorine de'!land reduction 
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saves at least one ton of chlorine per day. The primary tank effluent . 
during the warmer months, averages a chlorine demand of about 2 2 

, ppm. Through activated sludge treatment the chlorine demand is 
reduced to about 4 ppm. or less, a savirig of at least 18 tons of chlorine 
per day. With the long bathing season lasting from May to Novem~ 
ber, the annual saving in chlorine is estimated to be about 3000 tons 
or about $300,000 per year. 

The city officials of Los Angeles and the engineers are to be com
mended for the manner in ~hich they solved the pollution. problem 
in Santa Monica Bay. The bold frontal attack 'has ,restored the 
beaches to the use of the public several years sooner and at a con
siderably less capital investment than would have been the case had 
extensive pilot plant studies been conducted. The short-comings of 
the present plant will be overcome at a nominal cost. 
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THE IMPROVEMENT OF SOIL PROPERTIES 
WITH DISPERSANTS 

BY T. WILLIAM LAMBE,* lvlember 

(Presented at a meeting of the Structural Section of the Boston Society of Civil Engineers, 
held on April 14, 1954.) 

INTRODUCTION 

• RECENT years have seen considerable progress in the develop
ment of techniques _for controlling soil properties. Most of the known 
methods of soil stabilization were discussed at the Soil Stabilization 
Conference held at M .I. T. in June, 19 5 2. This conference indicated 
that new and useful stabilizers could be expected. 

In many soil problems only a small improvement in a soil prop
erty is required; however, a low cost treatment is essential. There is, 
therefore, a great need for inexpensive treatments of soil to effect mi
nor improvements. Such an inexpensive treatment can be obtained by 
using a material of low unit cost or by using a trace amount of an 
additive.· The search for cheap soil .additives has been extensive and 
has brought forth several which cost approximately one cent a pound. 
These materials, which are effective under certain conditions, require 
concentration levels of 3 % to 20% of the soil dry weight. A material 
which was effective at concentrations of 0.01 % to 1.0% could cost 
over one dollar a pound and still permit cheaper soil treatment than 
do the low unit cost materials. 

In ari earlier discussion of trace-additive stabilizati'on, the author 
(Lambe, 1952) suggested the interesting possibilities of this novel 
approach. This paper describes soil treatment with one type of trace 
stabilizer-the dispersants. Enough laboratory and field data have 
been accumulated on this new stabilizer to show that it can effect bene
ficial changes in the properties of soil at a very low cost. 

DESCRIPTION OF SOIL DISPERSION 

Nearly all natural fine-grained soils exist in a state of partial 
, aggregation, i.e. some of the fines are held together in aggregates by 

electrochemical forces. The nature of these forces and the structure 

,*Associate Professor and Director of the Soil Stabilization Laboratory, :llassachusetts 
Institute of Technology, Cambridge, Mass. 
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of the aggregates have been discussed in a recent paper (Lambe, 
1953). The soil particles in the aggregates are !lrranged in an almost 
haphazard array; the particles touch at various points from which 
adsorbed moisture has been, at least partially, expelled. 

The reduction of interparticle attractive forces or the increase of 
repulsive forces tends to separate particles at points of contact and 
thereby permits them to adsorb water cin areas previously limited to 
particle-to-particle contact and permits the particles to align them
selves in a more orderly orientation. A high degree of orientation of 
the particles, in any small portion of the soil mass, is the configuration 
desired by the particles since it is the one most stable to gravitational 
and seepage forces. In addition to increased particle orientation, and 
increased surface area for moisture adsorption, the bulk volume of 
the soil decreases since the largest voids are destroyed. The aggre
gate breakdown supplies small particles to fit within voids formed by 
larger particles. This process is termed "dispersion"; the alterations 
of soil structure accompanying dispersion are illustrated by Fig. I. 

Soil dispersion can be accomplished by mechanical or chemical 
means. Mechanical dispersion. occurs in remolding, wherein the nat
ural structure of a soil is disturbed by breaking particles apart at 
points of contact with. work. Soil dispersion can be effected by chemi
cal means much more effectively than by mechanical means. Chemi
cal dispersion can be aided, of course, by mechanical dispersion. 
Chemicals which disperse soils are termed dispersants; their action 
apparently involves one or more of several mechanisms.* 

The action of a soil dispersant can be illustrated with sodium 
tetraphosphate, a very effective dispersant. The addition of sodium 
tetraphosphate to a wet, fine-grained soil, possessing adsorbed poly
valent cations, results in a sodium soil, through an ion exchange re
action as illustrated in Fig. II. If a trace amount of normal electro
lyte, like sodium chloride, were added to the calcium soil in Fig. II, 
the sodium for calcium exchange would occur to only a limited degree. 
The reason sodium tetraphosphate effects a high degree of exchange 
is that the polyphosphate has a stronger affinity for calcium than does 
the soil. t After the polyphosphate ion removes, i.e. "sequesters," 
calcium from the soil, sodium replaces it. 

*~:Iichaels (1952) has postulated the mechanisms whereby various chemicals alter soil-
water relationships. . 

tThe polyphosphate forms a non-ionized compound with polyvalent cations but an ionized 
compound with monoYalent sodium. Thus, the polyphosphate will preferentia1ly react with 
calcium leaving the sodium for adsorption by the soil. 
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Aggregate of· Natural Soil 

Dispersed SoH 
Frc. 1.-SoIL DrsPERSION. 
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In addition to sequestration and ion exchange reactions, there is 
another soil-polyphosphate reaction. There is considerable experi
mental evidence that. phosphates become attached to the surface of 
the soil. · This reaction increases the negative potential of the soil 
surface, thereby increasing its capacity to adsorb cations. 
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The sodium for calcium exchange reaction results in an increase 
of electrical potential at any distance from the surface of the particle, 
as illustrated -in Fig. III; polyphosphate adsorption by the soil re
sults in an even greater increase in electrical potential. Since the at
tractive forces between two soil particles are essentially unaltered,· 
and since .the particle potential constitutes the repulsion between 
particles, the net effect of the dispersant-soil reaction is an increase 
of repulsion between particles. 

There are many other dispersants** which are effective in soils. 
Fig. IV presents the ·results of screening· tests on -dispersants when 
mixed with a sandy clay from Fort Belvoir, Va. The effectiveness of 
a dispersant is indicated by its ability to reduce the number of blows 

*"\Vintermyer and Kinter· (1954), · and Chu and Davicls~n (1954) studied the cleflocculating 
effectiveness of many chemicals. These studies were performed on dilute soil-water sus
pensions (approximately 50 g of soil in 1000 cc of water) rather than on soils at moisture 
contents approaching in-situ values. Vlhile applicable, as intended, for grain-size analyses, 
the relative effectiveness of the chemicals studied may be different for the much lower 
water contents studied in this paper. 

' 
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in the liquid limit device. While all of the chemicals tried dispersed 

the clay, the degree varied considerably. 

The chemical which is the most effective dispersant with one soil 

may be one of the least effective with another soil. For example, sodium 

tetraphosphate is not very active in a system with many free calcium 

ions while the calcium lignosulfonate usually is. 

Since dispersants act by altering the surface characteristics of 

soil particles, they work best with soils of high specific surface. They 

are, therefore, active with clays and silts and inactive with clean 

sands and coarser soils. 
The remaining portion of this paper deals with effects of dis

persants on the engineering properties of several soils. The charac

teristics of the most-used soils are summarized in Table I. Unless 

other-wise noted, the dispersant used in all tests was sodium tetra

phosphate. 
PARTICLE SIZE AND PLASTICITY 

By increasing particle repulsion, dispersants decrease the appar

ent particle size--i.e. break down aggregates-and increase the fluidity 

of a soil-water system. In his grairi size analysis by the hydrometer 

technique, the soil engineer usually adds a dispersant to reduce soil 

aggregates to mineral crystals. The increase in soil fluidity by sodium 

tetraphosphate is illustrated by the liquid limit values in Table II. 

COMP ACTIVE CHARACTERISTICS 

Adjacent particles in a dispersed soil do not tend to cohere to 

form aggregates, but repulse each other so that they can be easily 

moved relative to each other. They can, therefore, be forced into a 

mass of high density by mechanical work. Fig. V and Table III* 

show that, with a given effort, a dispersed soil can be· compacted to a 

higher dry density and that the molding water content for maximum 

density is lower than for the untreated soil. 

Engineers compact soil in order to reduce permeability, reduce 

compressibility and increase strength. In other words, an increase in 

soil density is usually accompanied by an improvement in the engi

neering behavior of the soil; however, high density per se is not 

necessarily desirable. While the use of a dispersant to get increased 

*TheE;e data ·were obtained from tests using the Han·ard ::\I.iniaturc Comva1..tlun Aµva1 alus 

and an effort of: 25 blows per layer; 40-pound tamper load; and 3 layers of soil. The Minia• 

ture Apparatus was used because it requires less soil than do the larger compaction molds; 

data from this small mold, unfortunately, scatter more than those -from the large molds. 



TABLE I 

Virginia Sandy Massachusetts* Pennsylvania Maine 
Characteristic Clay _ Clayey Silt Silty Sand Clay 
Particle Size, > 0.06 mm 40% 40% 55% 18% < 0.06 > 0.002 mm 32% 49% 43% 63% < 0.002 mm 28% 11% 2% 19% Plasticity, Liquid Limit 46% 26% -- 33% 

Plastic Limit 22% 15% -- 18% , 

Composition Quartz= 40% · lllitc = 10% Mostly quartz Illite = 30% 
Kaolinite = 25% Quartz= 70% Little illite Chlorite = 10% 
Hydrous Oxides Mica= 5% Quartz = 30% 

of iron and Feldspar = 5% 
aluminum 

Source Ft. Belvoir, Stockbridge, New Castle, Livermore 
Virginia Mass. Pa. Falls, 

Maine 
*This analysis is for sample l\:I JS and is typical of the other l\fassachusetts soils used in the research described in this paper. 
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Soil, 

Boston blue clay 

Virginia sandy clay 

TABLE II 
Effect of Dispersant on Liquid Limit 

Amount of Dispersant 
in % soil dry weight 

0 
o:os 
0.10 
0.20 
1.00 
0 
0.10 
0.20 
1.00 

TABLE III 
Effect of Dispersion on Compaction 

Maximum Dry 

Amount of Dispersant Density 

in % soil dry weight in lbs/cu. ft. 

Virginia sandy clay 0.0 105.8 
0.1 107.8 

0.3 110.2 

Massachusetts clayey silt 0.0 122.8 

0.1 123.S 

0.5 126.0 

Maine clayey silt 0.0 110.1 

0.1 115.0 

Pennsylvania sandy silt o.o· 126.6 

0.1 130.0 

Liquid Limit 
in% 

50 
46 
45 
44 
32 
46 
45 
38 
16 

191 

Optimum ·water 
Content 

in% 

19.4 
19. 7 
18.5 

13.3 
13.2 
12.0 

17 .6' -
16.9 

12.7 
12.0 

density can be helpful, in a misdirect,ed sense, to a contractor attempt

ing to obtain a specified density in· the field, the final evaluation of 

soil dispersion must be left to other tests. · 

STRENGTH 

As has been pointed out, the action of a dispersant is to reduce 

soil cohesion, or weaken the soil. Since the degree of compaction 

that can be imparted to a soil is inversely related to the resistance of 

the soil ·to compaction, whjch is its strength, one would expect the 

added density obtained by dispersion to produce essentially no added 
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strength. Experimental data bear out this expectation. The un
confined compressive strength of a dispersed soil compacted to maxi
mum density is the same as the natural soil compacted to its maxi
mum ·density, even though the density of the dispersed soil is higher. 
The volume change tendencies of dispersed soils during shear, have 
yet to be determined. 
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The as-molded strength of a compacted soil is only part of the 
story. The air-dry and rewet str~ngths must be considered, as well as 
the amount of water lost and gained during the dry-wet cycle. On 
these characteristics dispersion has a pronounced beneficial effect. 

Fig. VI presents the dry-wet characteristics of the Virginia sandy 
clay ( see Fig. Va for the compaction characteristics of this soil).* 
Fig. Vla shows that the dispersant-treated soil picks up considerably 
less water than the untreated soil. Since soil strength is generally 
inversely related' to water content, one expects the higher strength 
that the dispersed soil has at equilibrium water content ( see Fig. VIb). 

Table IV shows the reduction in water pick-up of the Massachu-
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setts clayey silt* (see Fig. Vb for the compaction characteristics of 
this soil) effected by treatment with sodium tetraphosphate. 
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Based on the test data presented in this section, and on other 
data, the following general differences in strength characteristics be
tween untreated soil ~nd dispersant-treated soil compacted at th'eir 
respective optimum water contents have been noted: 

*The samples were compacted at optimum water content, air dried, and then placed on 
wet blotting paper to reach an equilibrium water content. 
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1. The as-molded unconfined strength is about the same. 
2. The equilibrium water content of the dispersed is lower than 

that of the untreated soil. 
3. Following a dry-rewet cycle, the unconfined compressive 

strength of the dispersed is higher than that of the untreated 
soil. 

TABLE IV 
Water Pick-up of Massachusetts Clayey Silt 

Amount of Dispersant 
in % soil dry weight 

0 
0.1 
0.5 

Optimum Water Content 
in% 

13.3 
12.7 
11.8 

COMPRESSIBILITY 

Equilibrium 
Water Content for Soil 
Compacted at Optimum 

in% 

17.0 
15.0 
12.0 

Since a soil after dispersion can be compacted to a denser state 
than the natural soil, it is logical that the dispersed soil be less com
pressible. Fig. VII illustrates the reduction of compressibility* by a 
dispersant for the Virginia sandy clay. Dispersion appears to have 
beneficial effects on compressibility especially at the lower pressures. 
For example, the volume change of the natural soil for the pressure 
increment of J/4 to 1 ton/sq. ft. is over two and a half times that for 
the dispersed soil. 

Since dispersion decreases permeability, it decreases the rate of 
co,mpression. 

PERMEABILITY . 

A compacted sample of dispersant-tr.eated soil should be less 
permeable than a sample of natural soil compacted at the same water 
content because of its greater density. Fig. VIII,** which presents 
permeability vs. molding water content (see Fig. Vd for the compac
tion characteristics of this soil), shows that the minimum permeability 
of dispersant-treated soil is about 1/10 of that obtained on the natural 
compacted soil. 

In order to see if the reduced permeability caused by the dis-

*These data were obtained from standard consolidation tests run on samples compacted 
into the consoliclometer at their respective optimum water contents. 

**The data were from constant head permeability tests run on samples compacted in the 
Harvard Miniature Compaction Mold (Lambe and Anderson, 1954). 
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persant could be entirely attributed to the denser compacted specimen 
or not, Fig. IX was plotted. The data in this figure are dry density 
vs. permeability for those samples compacted.at, or wetter than, opti-
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mum moisture content. · Fig. IX shows that a dispersant-treated com
pacted soil _has a permeability less than· 115 of the natural soil when 
the two samples are compared at the same density. This fact means 
that ·the increased density resulting from the dispersant accounts for 
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less than half of the permeability alteration. The major portion of 
, the permeability reduction resulting from the addition of the dis

persant is probably due to the higher order of particle orientation and 
higher e!fective specific surface ( and, therefore, more adsorbed water) 
in the dispersed sample. This particle orientation results in a ,more 
tortuous seepage path and, therefore, reduced permeability. 

The data in Fig. IX are in agreement with the work of Michaels 
and Lin ( 19 53). They reported the permeability of saturated kaolin
ite compacted in water to a void ratio of 0.939 as 6 times the per
meability of kaolinite at the same void ratio but compacted in a dis
persant ( sodium versenate) solution. 

The permeability of soil can also be significantly decreased, and 
density somewhat increased, by leaching it with a dispersant solution. 
These changes are illustrated by the results in Table V, obtained by 
the injection of compacted samples with a solution of sodium tetra
phosphate. The volume of solution was equal to the volume of pore 
fluid in the soil; the weight of dispersant was equal to 0.1 % of the dry 
soil weight. 

· Soil 

Jamaica sandy clay 
Pennsylvania silty sand 

TABLE V 
Effect of Dispersant Injection 

BEFORE INJECTION 
Unit 

Dry Weight Permeability 
in lb/cu ft in cm/sec 

117.2 
101.5 

2.0 X 10-7 

5.1 X 10-7 

AFTER INJECTION 
Unit 

Dry Weight Permeability 
in lb/cu ft in cm/sec 

117+ 
102+ 

1.5 X 10-S 
2.2 X lQ-S 

FROST SuscEPTIBILITY, 

As has been pointed out in the preceding section, dispersion re
duces the permeability of a soil. Reducing the ability of a fine grained 

• soil to transmit water decreases the formation of ice lenses upon freez-
ing the soil. Dispersants should, therefore, reduce the frost suscepti
bility of such soils. The test data in Fig. X show that dispersants act 
as theorized. 

Also plotted in Fig. X is the water content of each frozen speci
men. The more water a soil imbibes on freezing the lower, in general, 
its strength on melting. The dispersant treatment by reducing the 
water pick-up, as the top curve in Fig. X shows, helps the soil retain 

strength upon thawing. 
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' SOIL STABILIZATION 

In view of the changes of soil properties effected by dispersants, 
we would hope that they could be used to improve the action of other 
soil stabilizers. Dispe_rsion decreases soil cohesion, thus making the 
incorporation of additives easier; it separates particles at contact 
zones, thereby exposing more soil surface to react with the stabilizer; 
and it permits a greater compacted density, which results in improved 
properties as has already been discussed. 

A. Stabilizer Incorporation 

Fig. XI presents a plot (MIT, 1953) of cumulative m1xmg 
energy vs. mixing uniformity for a kaolinite-dextrose-water system. 
The mixing uniformity is measured by a statistical deviation (Mi

chaels and Puzinauskas, 1953) of dextrose concentration that va
ries from zero for perfect mixing to 100 for no mixing. Fig. XI 

shows that the addition of sodium tetraphosphate permits the attain
ment of a given mixing uniformity at a lower mixing energy, or the 
attainment of more thorough mixing with a given amount of work. 

Improved soil-stabilizer mixing means higher strength; for ex
ample, Baker ( 1954) has shown that the strength of a Massachusetts 
silt treated with 10% Portland cement increased markedly with an 
increase in mixing uniformity. He found that a plot of uniformity 

vs. strength on a log-log scale was a straight line. 

B. Soil-Cement 

Since Portland cement is one of the most common soil stabilizers, 
an economical improvement in its action would be welcomed. Fig. 
XIIa shows that the addition* of a calcium sulfonate to soil and 
cement causes a rise in the maximum dry density; Fig. XIIb indicates 
that the dispersant results in a stronger product. In addition to rais
ing the strength, the dispersant treatment improved the abrasion re
sistance of the soil-cement. 

The results in Fig. XII were obtained by adding an intimate mix
ture of cement and dispersant to the wet soil, and then working the 
entire mass to a given degree of uniformity. This procedure com
pletely masks the benefits of soil dispersion on reducing the energy 

*Research in the n'LT.T. Soil Stabilization Laboratory has also shown that the strength 
of soi1-ccment can be significantly incr'eased by the addition of poly vinyl alcohol with 
the cement. 
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required to obtain the given uniformity. A more indicative evalua
tion of dispersant treatment would result from a test series in which 
each sample was given the same mixing energy. 

An additional item in test procedure must be considered, namely, 
the sequence of component addition. Since the role of the chemical 
is to disperse the soil, it should be permitted to do so before the cement 
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is allowed to contract the dispersant and decrease its effectiveness.* 
The order of component addition also influences mixing ease; for ex
ample, if enough water is added to a soil to make it sticky, mixing 
can be more difficult than if the dry materials are first blended, then 
the water added. · · 

Laboratory tests have been run in which each sample was given 
the same mixing energy and the sequence of component addition 
varied from test to test. The results· confirm the importance of these 

*Many tests in the M.I.T. Soil Stabilization Laboratory have shown the effectiveness of 
most dispersants is greatly reduced by the presence of excess calcium ions--e.g. systems. with 
marl or Portland cement, etc. 
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variables. Considerably more laboratory tests and field tests are re
quired to evaluate the effects of these variables, and, in fact, to de
termine if the limited data available accurately indicate the per
formance of the treated soils under field conditions. 

FIELD USE OF DISPERSANTS 

A. Types of Applications 

Data have been presented to show the improvement of soil proper
ties that can be effected with dispersants. An engineer should consider 
the addition of a dispersant to soil-. when he desires: increased com
pacted density; compaction at low water content; increased strength 
(for soil which will undergo some drying); reduced water pick-up; 
decreased compressibility; reduced permeability; and reduced frost 
susceptibility. The need to alter .one or more of these soil proper
ties can arise in the construction of: road and runway bases; dam 
cores; impermeable blankets and, in fact, in any compacted fill. The 
beneficial effects dispersants can have on cement stabilization of soil 
has been shown. 

B. Selection of _Dispersant 

The field use of a dispersant should usually be preceded by a 
laboratory investigation. The dispersant most effective in one soil 
may be ineffective in another; for example, the polyphosphates are 
commonly powerful soil dispersants but may be of little use in systems 
high in calcium ions. 1 

A laboratory investigation employing the soil involved on a job 
and various dispersants can determine the feasibility of using any 
dispersant on the job and the most effective dispersant for that soil. 
This paper is intended to show what properties can be altered, not 
those which will be altered. The response of a soil to chemical dis
persion depends on the composition of the soil and the degree of 
aggregation of its fines. Even though the applicability of dispersants 
is apparently very wide, their indiscriminate use is not suggested. 

C. Economics of Using Dispersants 

The dispersants investigated for use in soils cost approximately 
$0.06 a pound up; the concentrations used range from 0.1 % of the 
dry soil weight to over 1 %- Many of the uses suggested by this paper 
entail a 0.1 % treatment of a material costing approximately $0.10 a 



Il\'1PROVE:MENT OF SOIL PROPERTIES 203 

pound. This treatment means a cost of about one cent per cubic foot 
of soil treated which is considerably less than almost any other sug
gested chemical treatment of soil. 

D. Dispersant Incorporation 
A dispersant can be added either in powder or solution form. The 

better method will depend on the particular job. On fill jobs in which 
the borrow soil is wetter than optimum, the dispersant should be 
added as a powder. If the borrow must be wet, the dispersant can 
be easily dissolved in the water to be added. · An in-place soil can be 
treated by injecting or spraying a solutiqn of the dispersant. 

For use with another soil additive, the dispersant might possibly 
be mixed with the additive. For example, an intimate blend of Port-. 
land cement and dispersant could be prepared at the cement plant and 
sent to the job. 

E. Job Experience 
The first field use of a dispersant in a soil engineering project 

was at Jay, Maine (Lambe and Anderson, 1954). A one-foot blanket 
of soil treated with a 0.1 '.Yo of sodium tetraphosphate was placed on 
the floor of the sulfite storage lagoon belonging to the International 
Paper Co. The blank~t was placed in the 6.4 acre-, 2 2 million-gallon 
capacity, lagoon in two 6-inch lifts. Each lift was treated with five 
pounds of chemical per hundred square feet, mixed with· a Seaman 
Pulvimixer and then compacted with sheepsfoot rollers and truck 
traffic. The completed blanket was given a 3-inch protective cover 
of coarse sand. 

The soil used in the blanket was the Maine boulder clay described 
in Table I; the results of laboratory tests on this soil are shown in 
Figs. Vd, VIII and IX. The one-foot blanket of chemically treated 
soil cost only 10% more than an equally thick blanket of untreated 
soil but has the sealing capacity of a ten-foot thick blanket of un
treated soil. 

The field performance of the lagoon blanket has been excellent. 
The leakage of the lagoon prior to and the leakage after blanket con
struction are shown in Figs. XIII and XIV.* The leakage was re
duced from a major port.ion of the liquor pumped into the lagoon to 
essentially zero. 

' *Additional data on the performance of this lagoon are given in Lambe and Anderson 
(1954), from which Fig. XI'II comes. 
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SUMMARY AND CONCLUSIONS 

160 180 200 

A new method of soil stabilization is described in this paper. 

Laboratory data are presented to show that the plasticity, compactive 

characteristics, strength, compressibility, per!lleability and frost sus

ceptibility of fine-grained soils can be markedly altered by trace 

amounts of dispersants. The effectiveness of Portland cement can be 

increased through soil dispersion. Since dispersants are commercially 

available and relatively cheap chemicals, and since they are used in 

trace quantities, they permit low-cost soil tr.eatment. 

The first field use of a dispersant on a soil engineering problem 

was economical and highly successful. 
Based on the available laboratory data and field experience, the 

:rnt.hor feels that dispersant. treatment should become a. common and 

powerful tool of the engineer for the improvement of soil properties. 
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RECENT ADVANCES IN SEW AGE TREATMENT 
IN NEW YORK CITY 

Bv RrcHARD H. Gouw* 
(Presented at a meeting of the Sanitary Section of the Boston Society of Ci,·il Engineers, 

held on December 2, 1953.) 

SOME seven years ago this Society was kind enough to listen to 
me talk on the subject of sewage treatment in New York City. This 
was a general outline of the problem and the progress we were making 
in its, solution. Tonight, the emphasis will be more on specific de
velopments in sewage treatment processes and methods that have 
been d~veloped in recent years. in the course of our work. 

New York City is now treating about 700 m.g:d. of its sewage 
which amounts to about 2/3 of the total.. This is being done in 15 
sewage treatment works, 4 of which are small fine screening plants, 
built many years ago and due to be superseded by new works. Of the 
remaining 11 modern plants, 2 are relatively small sedimentation 
plants. Another larger plant at Coney Island furnishes chemical 
treatment on a seasonal basis. The remaining plants use aeration 
processes in one form or another. Chlorination is practiced at 7 of 
the plants that discharge near recreational waters. Sludge digestion 
is provided at all of the newer plants with the exception of Wards 
Island. 

It will be seen from the foregoing that much of our practice in 
connection with treatment revolves about aeration methods and a very 
extensive use of sludge digestion. It is in these two fields, there
fore, that most emphasis has been placed in_ efforts to improve operat
ing results and bring about economy. Because plants must be located 
close to congested areas and treatment plant sites are difficult to secure 
and costly to develop, a premium is placed on compact plants that 
will furnish a high degree of treatment, while at the same time elim
inating all possibilities of creating objectionable conditions. The 
requisite end result in treatment varies with the location of the plant. 
Those near bathtng beaches and recreational areas need high forms 
of treatment, while in other places an intermediate degi;ee of treat-

, . 
*Director, Division of Sewage Disposal Department of Public Works-New York City. 
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ment. will suffice. Hence contim1011s efforts haw~ been made to de

velop methods that will give the requisite degree of treatment in 

structures that are much smaller than have been previously considered 

necessary. . 
. In the development of our aeration practices we have succeeded 

in establishing three modifications of the activated sludge process. 

These are the "step aeration" method of activated sludge, the "modi

fied sewage aeration" or sometimes called the "high rate acti_vated 

sludge" method, and a most recent modification, which has been 

named "activated aeration." 
"Step aeration" has been described in previous articles but, 

briefly, from its use we are able to secure results fully equal to the con 

ventional activated sludge methods while using only one-half of the 

aeration tank capacity formerly considered necessary. It is avail

able for use in 6 of our plants. Typical results are shown in Table I. 

In the "modified aeration" method we have a form of treatment 

intermediate hPtween activated slmlge and plain aeration. Under thi<; 

method also, only abbreviated aeration tanks arc necessary. It has 

worked successfully at aeration periods as low as 1¾ hours and with

out the use of primary settling tanks. The chief advantages of this 

method arc economies in first costs and in operation while furnishing 

a substantial degree of treatment. The air requirements are only 

about one-half of those for the full activated sludge process and the 

excess slu<lge thaL resulls is in a much rnure concentrated fonn. This 

method is sometimes not as uniform in results and ease of control as 

the complete process of "step aeration." It operates with unusually 

low solirl<; in the aeration tank and unless the level of these solids is 

controlled, most exactly, good results may not be secured. This level 

must be adjusted for temperature conditions and for the particular 

sewage being treated. This method is not one to be adopted without 

a ful_l understanding of what is involved. For us, this has proved 

most valuable. At four of our plants where provision has been made 

for "step aeration" arrangements have also been made so that "modi 

fied aeration" can be used on a seasonal basis or otherwise as re

quired. Typical results are shown in Table II. 

The most recent development, which has been on plant scale opcr-

ation for less than a year, is called "activated aeration." At the 

Wards Island plant there are four separate batteries, comprised of 



TABLE I 
Typical Results Treatment by !'Step Aeration" 
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Wards Island Oct. 52-July 53 48** .66 2.7 930 3.4 1100 154 139 8 7 95 95 
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Tallmans Is. Year 1952 29 .49 4.7 1100 5.7 950 148 122 17 q 89 91 
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26th Ward Summer 1953 44 1.05 4.3 710 4.6 1050 143 132 19 16 87 88 

*Calculation based on conventional activated sludge flow. 
""J3attery C only. 



TABLE II 
Typical Results of Treatment by "Modified Aeration" 
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Owls Year to 
Head July 53 85 .49 2.3 790 - 0.23 360 160 170 75 43 71 42 73 58 44 

Jamaica Year 
1952 51 .33 1.6 830 0.40 850 168 109 34 28 26 13 83 76 62 

Rocka- July- ..--
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aeration tanks and final settling tanks. Each battery can be operated 
as entirely separate treatment plants using the same settled sewage. 
Since February of this year, two of the batteries have been operating 
under "modified aeration", the third under "step aeration" and the 
fourth under "activated aeration." Under "activated aeration" bio
logically active excess sludge from the step aeration battery is intro~ 
duced with the settled sewage entering the "activated aeration" bat
tery. Here it is subjected to aeration and then flows to the final 
settling tanks. The resulting sludge is not returned to the system 
but is disposed of. It comprises the excess sludge from the activated 
battery plus that removed from the sewage in the actjvated aeration 
battery. This method requires the presence of an activated sludge 
battery and is in reality a method of getting additional work from the 
waste flora of the activated sludge system. The effluent from the acti
vated aeration battery has been found to be superior and of more 
uniform quality than that from the "modified aeration" battery. It 
has required a minimum of air, only about that necessary to prevent 
deposition of solicls and has averaged about 0.2 of ·a cubic foot per 
gallon. The combination of the step aeration battery and the acti
vated aeration battery removes about twice as much polluting matter 
from the stream as do the modified batteries. This is accomplished 
at only slightly greater air use. It will be noted that all three methods 
operate under aeration periods of substantially less than three hours. 
Comparative results are indicated in Table III. 

In the disposal of sludge, the matter of its concentratio11 is of 
great importance both in connection with barging of liquid sludge to 
sea, which is our usual practice, and also in the proper operation and 
control of sludge digestion, which method is used most extensively. 
Over t~e past two years one of our engineers, Mr. Wilbur N. Torpey, 
has made great advances in the thickening of sludge. At our Bowery 
Bay plant, which operates under "step aeration" during the summer 
months and under "modified aeration" during the winter months, 
somewhat startling results have been secured in sludge concentration. 
This is accomplished by thickening the solids from the primary tanks 
and from the secondary system, both with modified sludge and full 
activated sludge, in thickening tanks. 

The 'Bowery Bay plant is provided with two circular thickening 
tanks SO feet in diameter with thickening mechanisms ·of the Dorr 



TABLE III. 
Comparison of Step Aeration, Activated Aeration and Modified Aeration in Parallel Operation at Wards 

Island Sewage Treatment Works February-July 1953 ' 
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picket fence type. Here by mixing relatively large volumes of sec
,ondary solids with the smaller volumes of solids from the primary 
tanks unusually good results have been secured. The average con
centration· obtained over a period of a year using modified aeration 
solids and primary solids was 11.2%. When using secondary solids 
from the full activated sludge process the concentrations were con
siderably less but still much higher than formerly secured. During 
one month of cold weather operation' concentrations of 9% were 
obtained. The average concentration, during . 4 months of hot 
weather operation, dropped to 4.5%, which is still a great improve
ment over previous methods. Results of thickening with "modified 
aeration" sludge is shown in Table IV and with true activated sludge 
in Table V. 

The production of these highly concentrated solids has permitted 
a great increase in the loading of sludge digestion tanks. The Bowery 
Bay plant, which is working at about full design capacity, was origi
nally provided with four digestion tanks having capacities of about 
2 .½ cubic feet per capita. This capacity was barely adequate with 
modified sludges and somewhat deficient with full activated sludges 
under former methods. With the new sludge concentration, one of 
the four digestion tanks has been carrying the entire load of the plant, 
producing a digested sludge and gas quantities fully equal to those 
obtained previously. The actual loading carried is equivalent to about 
0.5 cubic foot of digestion space per capita. This loading has been 
maintained while treating secondary solids both from modified aera
tion and with full activated sludge. The tank has worked under this 
loading for the past 18 months and the loading has averaged 7 pounds 
of suspended solids per cubic foot of tank capacity per month. In 
the higher concentrations secured with modified sludge 93 % of gas 
has been produced in this tank and with the more dilute activated 
sludge 86%. 

It was recognized that even higher loadings were possible. A 
small pilot plant was therefore established that was fed by the same 
material going to the large digestor. This pilot plant has been work
ing under progressively higher loads for nearly 6 months and for 
quite a period now has been working on a 3 .½ days' displacement 
time and a solids loading of 2 5 pounds per cubic foot per month. 
The digestor has been perfectly stable and has given results in all 



"TABLE IV 
Resiilts of Thickening of Combined Primary and Modified Aeration Sludges 
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Notes: a-Five days· during February 1952 the thickener effiuei1t deteriorated due to poor settling quality of modified aeration solids. 
b-I•Iow to Thickener includes 75 g.p.m. of primary liquor. 
cl-Thickener pump discharge pressures increasing due to gradual clogging of discharge line. Complete stoppage occurred on 

January 8, 1953. 
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Results of Thickening of Combined Primary and Excess Activ,ated Sludges 
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respects comparable to the digestion in the larger unit. It would 
appear that if the uniformity of circulation and of feeding can be 
controlled as it is done in the smaller experimental digestor, the larger 
unit could carry three times the load now being fed to it. . 

This, of course, is not sufficient evidence to justify the propor
tioning of a digestor for an activated sludge plant on the basis of .15 
of a cubic foot per capita. This experimental figure is, however, in 
startling contrast to the 6 cubic feet per capita which we have noted 
in some design requirements for activ.ated sludge digestion. In spite 
of many years of research and investigation on digestion problems 
it is apparent that much more remains to be done. It is undoubtedly 
true that a thorough understanding of the workings of the digestion 
process and means by which it may be controlled should result in tre
mendous savings. We are about to treble the capacity of the Bowery 
Bay plant and what already has been learned about digestion and the 
concentration of sludges there will pay off in construction cost of work 
that will go under contract ~n the coming year. 

Together with many other cities throughout the country since 
the advent of the use of domestic detergents in large quantities, we 
have been cursed with the formation of froth on our aeration tanks. 
This has been attacked by the installation of spray systems at some 
of our plants, supplemented by the use of anti-foamants (Foamex W). 
These anti-foamants are either injected into the spray water or added 
separately where no spray system is present. Our worst situation, as 
far as frothing is concerned, is at 26th Ward Plant when working 
under the low solids of modified aeration. Here the spray system will 
control the foaming only for part of the time and must be supple
mented for a large part of the day by the use of anti-foams. These 
have been injected into the spray water by the use of a proportionier 
pump. The combination has proved effective in controlling the froth. 
We find. that in plants using step aeration that the admission of set
tled sewage at the step inlet gates tends to reduce froth in the adjacent 
areas. The cost of foam control varies considerably at our different 
plants and runs anywhere from 16 cents to 59 cents per million gal
lons of sewage treated. Perhaps one of the most adverse effects of 
the froth is the tendency of the operators to reduce the amount of 
air in case they do not have proper facilities for form control. This, 
unless unless done with discretion and under proper control, would 
result in the impairment of treatment results. 
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It will be seen from this brief discussion that we have developed 
quite flexible methods of aeration tank operation. By the provision 
of up to only three hours of aeration, .effluents fully equal to conven
tional activated sludge can be secured. Using these same structures 
we can halve our air use while at the same time turning out an effluent 
that in many cases is adequate for off season conditions. At that 
time an extra bonus is secured in the reduction of sludge volumes 
that must be shipped to sea. The new method of activated aeration 
has not yet been· fully exploited. At Wards Island through its use 
we are currently saving about $1,000 per month in power bills and 
it is possible that the quality of effluent secured there will be adequate 
for use throughout the year. There has been a sharp increase in air 
requirements for some of our sewages, particularly at Bowery Bay. 
In our plans for the extension we are not providing extra blower 
capacity in anticipation of further increase in air use. Should this 
occur, part of the plant can be put on activated aeration and air 
demands kept well within blower capacities. 

The new techniques in sludge thickening and sludge digestion 
should revolutionize present concepts in these fields. They will tend 
to make the digestion process more attractive and less costly, espe
cially for the larger installations. It is well to bear in mind, however, 
that as processes are speeded up the greater is the importance of more 
exacting controls and experienced supervision. 
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OF GENERAL INTEREST 

PROCEEDINGS OF THE SOCIETY 

MINUTES OF MEETI-NG 

Boston Society of Civil Engineers 

DECEMBER 16, 1953.-A Joint Meet
ing of the Boston Society of Civil En
gineers with the Structural Section, 
BSCE was held this evening at the 
American Academy of Arts & Sciences, 
28 Newbury Street, Boston, Mass., and 
was called to order by President Ches
ter J. Ginder, at 7: 10 P.M. 

President Ginder stated that the 
Minutes of the November 18, 1953 
meeting. would be published in a forth
coming issue of the JouRNAL and that 
the reading of the minutes therefore be 
waived unless there was objection. 

The President announced the death 
of the following member:-

George E. Russell, who was elected a 
member May 18, 1910 and who 
died December 11, 1953. 

The Secretary announced the names 
of applicants for membership in the 
BSCE. 

The Secretary announced that the 
following had been elected to meinber
ship :-

Grade of Meniber.-James R. Car
lin, Peter Callejas, Augustine J. 
Crawford, Carmine E. Fulchino, 
Stephen C. Hughes, Jr., David 
M. Kushner, Joseph T. P. Murphy, 
Amos L. Perkins, Roland E. War
ren. 

Grade of Junior.-Robert W. Moir, 
3rd, Kenneth Weiner. 

President Ginder announced that this 
was a Joint Meeting with the Struc
tural Section and called upon Charles 
H. Norris, Chairman of that Section to · 
conduct any necessary business at this 
time. 

President Ginder then introduced the 
speaker of the evening, Harry L: Kin
sel, of Metcalf & Eddy who gave a 
most interesting talk on "Operation 
Blue Jay-Thule Greenland Airbase". 
Mr. Kinsel introduced Nathaniel Clapp, 
Andrew Potter and Roger Williams who 
also took part in the program. 

A short discussion period followed 
after which the President announced 
that a collation would be served in the 
Lounge on the floor above. 

One hundred nineteen members and 
guests attended the meeting. 

The meeting adjourned at 9:15 P.M. 
....._ ROBERT W. Morn, Secretary 

JANUARY 27, 1954.-A Joint Meet
ing of the Boston Society of Civil En
gineers with the Sanitary Section, BSCE 
was held this evening at the American 
Academy of Arts & Sciences, 28 New
bury Street, Boston, Mass., and was 
called to order by President Chester J. 
Ginder, at 7: 10 P.M. 

President Ginder stated that the Min
utes of the December 16, 1953 meeting 
would be published in a forthcoming 
issue of the JOURNAL and that the read
ing of the minutes therefore be waived 
unless there was objection. 
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The President announced the death 
of the following members: -

John F. Vaughan, who was elected a 
member May 25, 1921 and who 
died December 17, 1953. 

John J. Casey, who was elected a 
member November 18, 1914 and 
who died January 4, 1954. 

The Secretary announced the names 
of applicants for membership in the 
BSCE. 

The Secretary also announced that 
the following had been elected to mem
bership:-

Grade of Member.-Robert A. Bier
weiler, Charles E. Brewer, John J. 
Curley, Jr., Salvatore C. Diliber
to, Harry M. Fletcher, Janes W. 
Haley, Angelo J. Ialuna. 

Grade of htnior.-Clifford F. Cempe, 
Robert W. Hart. 

President Ginder requested the Sec
retary to present a recommendation of 
the Board of Government to the So
ciety for action. The President stated 
that this matter was before the So
ciety in accordance with provisions of 
the By-Laws and notice of such action 
was published in the ESNE Journal 
dated January 25, 1954. 

The Secretary presented the follow
ing recommendation of the Board of 
Government to the Society for initial 
action to be taken at this meeting. 

MOTION "To recommend to the So
ciety that the Board of Govern
ment be authorized to transfer an 
amount not to exceed $300 from 
the Principal of the Permanent 
Fund to the Current Fund for cur
rent expenditures". 

On motion duly made and seconded 
it was VOTED "that the Board of 
Government be authorized to transfer 
an amount not to exceed $300 from the 
Principal of the Permanent Fund to the 
Current Fund for current expenditures". 

President Ginder stated that final 
action on this matter would be taken at 
the February 17, 19 54 meeting of the 
Society. 

President Ginder announced that this 
was a Joint Meeting with the Sanitary 
Section, BSCE and called upon John S. 
Bethel, Jr., Chairman of that Section 
to conduct any necessary business at 
this time. 

Walter E. Morrill, quoting from the 
Centennial Issue of the JOURNAL called 
attention to the fact that exactly fifty 
years ago this night, the first meeting 
of the Sanitary Section was held. 

President Ginder then introduced the 
speaker of the evening Mr. Frank L. 
Flood, Partner, Metcalf & Eddy who 
gave a~most interesting illustrated paper 
on "Hyperion". A prepared discussion 
of this paper was presented by Dr. Clair 
N. Sawyer of Mass. Institute of Tech
nology. 

After a lengthy discussion the Presi
dent announced that a collation would 
be served in the Lounge on the floor 
above. 

The meeting adjourned at 9 :00 P.M. 
ROBERT W. MoIR, Secretqry 

FEBRUARY 17, 1954.-A Joint Meet
ing of the Boston Society of Civil En
gineers with the Structural Section, 
BSCE, was held this evening at the 
American Academy of Arts & Sciences, 
28 Newbury Street, Boston, Mass., and 
was called to order by President Ches
ter J. Ginder, at 7 :00 P.M. 

President Ginder stated that the 
Minutes of the January 27, 1954 meet
ing would be published in a forthcom
ing issue of the JOURNAL and that the 
reading of the minutes would there
fore be waived unless there was objec
tion. 

The President called on the Secre
tary for announcements. 

The Secretary announced the names 
of applicants for membership in the 
Society and also announced that the 
following had been elected to member
ship: 

Grade of Member.-Llewellyn L. 
Crosse, Jr.,* David Giller, Richard 

*Transfer from Grade of Junior. 
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Malkasian, George A. McKenna, 
Harry Parker, Stefen J. Rodowicz. 

Grade of Junior.-Anthony Cleri
cuzio. 

President Ginder stated that at the 
January 27, 1954 meeting of the Society 
the Secretary presented a recommenda
tion of the Board of Government which 
was acted upon favorably and stated 
that at this meeting final action on the 
recommendation would be taken. (No
tice of such action to be taken published 
in the ESNE Journal dated February 8, 
1954 ). 

The Secretary read the following 
recommendation: -

,vIOTION "That the Board of Gov
ernment be authorized to transfer 
an amount not to exceed $300 from 
the Principal of the Permanent 
Fund for current expenses". 

On motion duly made and seconded 
it wu3 FOTED "that the recommenda 
tion of the Board of Government be 
adopted". 

P1·e3ident Ginder stated that thic wac 
the final action to be taken on this mat
ter. 

President announced that the 106th 
Annual Meeting of the Society would 
be held at the Hotel Vendome, on 
March 17, 1954. The speaker to be 
Dr. John Nicholls Booth. 

President Ginder announced that 
this was_ a Joint Meeting with the 
Structural Section, BSCE and turned 
the meeting over to Prof. Charles H. 
Norris, Chairman, to conduct any 
necessary business at this time. 

Prof. Norris introduced the speaker 
of the evening Mr. J. W. Buford, Co
ordinator of Canadian Development for 
the M. A. Hanna Company of Cleve
land, Ohio, who gave a most interest
ing illustrated talk on "A New Venture 
in Canada". 

At the close of the discussion Prof. 
Norris turned the meeting over to Presi
dent Ginder who announced that a col
lation would be served in the Lounge 
on the floor above. 

A rising vote of thanks was given the 
speaker. 

One hundred six members and guests 
attended this meeting. ! 

The meeting adjourned at 9 :00 P.M. 

ROBERT vV. Morn, Secretary 

MARCH 17, 1954.-The one hundred 
sixth annual meeting of the Boston So
ciety of Civil Engineers was held today 
at the Hotel Vendome, 1-60 Common
wealth Avenue, Boston, Mass., and was 
called to order at 4: 10 P.M., by Presi
dent Chester J. Ginder. 

President Ginder announced that the 
reading of the minutes of the Society 
meetings have been omitted during the 
year. The minutes of the December, 
1953 January and February, 1954 meet
ings will be published in a forthcoming 
issue of the JOURNAL. The minutes of 
the April, May, September, October and 
November 1953 meotingc to bo declared 
approved as published. 

The Secretary announced the follow
ing had been elected to momberchip:-

Grade of Member.-William A. Caw
ley,* Robert H. Culver, Ara De
murjian, Thomas 0. Drummond, 
Malcolm E. Dudley, Alvin M. Fine, 
Orville J. Floyd, Leon L. Furr, 
Stephen M. Hurley, Haladane M. 
Nichols, Saul Peraner, Raymond 
W. Sanborn. Lester A. Slocum, Jr., 
Russell A. Trufant, John E. Zima
rowski. 

Grade of hmior.-Francis M. Ful
lerton, Ronald C. Hirschfeld, Wil
liam E. Slager. 

The Secretary also announced the 
names of applicants for membership in 
the Society. 

The Annual Reports of the Board 
of Government, Treasurer, Secretary 
and Auditors were presented. Reports 
were also made by the following com
mittees :-Hospitality, Library, John R. 
Freeman, Subsoils of Boston, Member
ship, Advertising, and Publicity. 

*l'ransfer from Junior. 
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It was VOTED "that these reports 
be accepted and placed on file". 

The Report of Committee on Regis
tration Law was presented and it was 
VOTED "to refer this report back to 
the committee for further considera
tion, and modification." 

The Annual reports of the various 
sections were read. 

It was VOTED "that the Annual Re
ports of the various Sections be ac
cepted and placed on file". 

President Ginder stated that all fore
going reports. would be published in the 
April issue of the JOURNAL, except 
Committee on Registration Law. 

The Report of the Tellers of Elec
tion, Joseph C. Lawler and John J. 
Flaherty, was presented and in accord
ance therewith the President declared 
the following had been elected officers 
for the ensuing year. 

President-Miles N. Clair. 
V-President (for one year) Edwin B. 

Cobb. 
V-President (for two years) Donald 

W. Taylor. 
Secretary (for one year) Robert W. 

Moir. 
Treasurer (for one year) Charles 0. 

Baird, Jr. 
Directors (for two years) Charles H. 

Norris, John S. Bethel, Jr. 

::\'ominating Committee (for two 
years) James F, Brittain, Frank L. Lin
coln, Henry A. Mohr. 

The retiring President, Chester J. 
Ginder then gave his address entitled, 
"Status of the Engineer". 

The meeting adjourned at 5 :40 P.M., 
to re-assemble at 7 :30 P.M~, the Annual 
Dinner being held during the interim. 

President Ginder called the meeting 
to order at 7:30 P.M. 

Following general remarks and the 
introduction of the newly elected Presi
dent Miles N. Clair, the various prize 
awards were made. 

President Ginder then introduced the 
speaker of the evening Dr. John 
::Nicholls Booth who gave an illustrated 
talk on "Crossroads of Restless Em
pires''. 

At the conclusion of the address 
President Ginder on behalf of the So
ciety thanked Dr. Booth for a most en
joyable talk and then turned the meet
ing over to the President elect Miles N. 
Clair. 

President elect Miles N. Clair pre
sented retiring President Chester J. 
Ginder with a certificate for services 
rendered and then adjourned the meet
ing at 9:30 P.M. 

One hundred seventy members and 
guests attended the dinner meeting. 

ROBERT \\1. Mom, Secretary 

Award Recipient Paper 

Desmond FitzGerald 
Medal 

Clemens Herschel 
Award 

Structural Section 
Award 

Hydraulics Section 
Award 

William A. Henderson "The Massachusetts Department 
of Public Works Program in 
Pres tressed Concrete". 

William E. Stanley 
and 

Warren J. Kaufman 

Stanley D. Wilson 

Elliot F. Childs 

"S.ewer Capacity Design Prac
tice". 

"Control of Foundation Settle
ments by Preloading". 

"Regulation of Flood Control 
Reservoirs in New England". 
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SANITARY SECTION 

JANUARY 27, 1954.-A joint meeting 
of the Boston Society of Civil Engineers 
and its Sanitary Section was held at 
the Academy of Arts and Sciences at 
7:00 P.M. 

The Sanitary Section had no business. 
Mr. Frank L. Flood, Partner, Met

calf and Eddy, gave a paper on The 
Hyperion Sewage Treatment Plant at 
Los Angeles, California. This paper 
was discussed by Professor Clair N. 
Sawyer of M.I.T. 

All arrangements for this meeting 
were made by the parent Society. A 
collation was served. The attendance 
was 82. 

A. A. THOMAS, Clerk 

MARCH 3, 1954.-The meeting was 
called to order at 7: 17 P.M. by Chair
man John S. Bethel, Jr. after an in
formal dinner at Patten's Restaurant. 
Fifty members and guests attended the 
meeting. Eighteen members and guests 
attended the dinner. 

The Annual Report of the Executive 
Committee was approved as read. 
Frank L. Heaney, Chairman of the 
Nominating Committee presented the 
following nominees for officers and 
members of the Executive Committee 
to serve through the next annual meet
ing of the Section on March 2, 19 5 5. 

·Edward W. Moore, Chairm:rn 
Ariel A. Thomas, Vice-Chairman 
Darrell A. Root, Clerk 
Joseph C. Knox, Member 
John F. Flaherty, Member 
Clair N. Sawyer, Member • 

The report of the Nominating Com
mittee was accepted. The nominations 
were closed and the Clerk cast one bal
lot for the nominees as presented. 

Papers were presented on "Air Pol
lution" by the following: 

Charles R. Williams, Director of Ap
plied Research Loss Prevention 
Department, Liberty Mutual In
surance Company and Assistant 

Professor of Industrial Hygiene, 
Harvard School of Public Health 

Richard Dennis, Research Associate 
Harvard School of Public Health. 

Leslie Silverman, Associate Professor 
of Industrial Hygiene Engineering, 
Harvard School of Public Health. 

After a short but lively discussion, 
the meeting was turned over to the 
incoming Chairman, Edward W. Moore, 
who adjourned the meeting at 9: 30 
P.M. 

ARIEL A. THOMAS, Clerk 

STRUCTURAL SECTION 

DECEMBER 16, 1953.-A meeting of 
The Structural Section of the Boston 
Society of Civil Engineers was held at 
7 :00 P.M. in the American Academy 
of Arts & Sciences, 28 Newbury Street, 
Boston, Massachusetts. This was a 
joint meeting with the main society. 

Dr. Charles H. Norris, Chairman of 
the Structural Section announced a 
meeting of the Section on January 13 
and next a visit by Professor Magnel 
as the guest speaker. 

The President of the B.S.C.E. Mr. 
Chester J. Ginder introduced the 
speaker of the evening who was Mr. 
Harry L. Kinsel assisted by Mr. Clapp, 
Mr. Patton and Mr. Williams all from 
Metcalf & Eddy. 

Subject of the illustrated talk was 
Thule, Greenland, Airbase. Official 
Corps of Engineers film was shown. 
Attendance was 135 members and 
guests. 

C. J. KRAY, Clerk 

JANUARY 13, 1954.-A meeting of the 
Structural Section of the Boston So
ciety of Civil Engineers was held this 
evening at 7 :00 P.M., in the Society 
Rooms. Dr. Charles H. Norris, Chair
man. 

1. On motion from the floor ap
pointed members of the nominat
ing committee who will be three 
past chairmen of the section. 
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2. Announced the nexf meeting of 
the Structural Section on Febru
ary 2, 1954 with Professor Mag
nel as speaker on "Newest De
velopments in Prestressed Con
crete", and 

3. Introduced the speaker who was 
Mr. Gus L. Delaney,, Portland 
Cement Association and a mem
ber of the Executive Committee. 

Mr. Delaney spoke on "A Study of 
Barrel Shell Behavior". The talk was 
illustrated with slides. The question 
and discussion period followed. Fifty
five members were in attendance. 

C. ]. KRAY, Clerk 

FEBRUARY 2, 1954.-A special meet
ing of the Structural Section of the Bos
ton Society of Civil Engineers was held 
at 7 :00 P.M. in the American Academy 
of Arts and Sciences, Boston, Massa
chusetts. 

The speaker was Professor Gustave 
1\1:agnel, University of Ghent, Belgium, 
world renowned Engineer and an out
standing pioneer and leader in Pre
stressed Concrete Design and Construc
tion. 

Dr. Charles H. Norris, Chairman of 
the Structural Section opened the meet
ing and called on Professor Myle J. 
Holley, Jr., who introduced the speaker. 

Professor Magnel discussed "Newest 
Development in Prestressed Con
crete", showed slides of P/C applica
tion with examples of bold bridge con
struction and answered all questions 
from the floor. He proudly reported 
that up to now there was no case of 
failure of P/C Structure in Belgium, the 
country in which he supervises P/C 
design and construction and where re
sponsibility of a designer and contrac
tor extends for a period of 10 years 
from the time of completion of work. 

One hundred sixty engineers and edu
cators from the Boston and Cambridge 
area who attended the Meeting gave 
Professor Magnet a rising vote of 
thanks for the excellent presentation. 

C. J. KRAY, Clerk 

FEBRUARY 17, 1954. A joint meet
ing of Structural Section B.S.C.E. with 
the Main Society was held at 7 :00 P.M. 
in the American Academy of Arts & 
Sciences. 

President Chester J. Ginder opened 
the meeting and called on Dr. Charles 
H. Norris, Chairman Structural Section 
to introduce the speaker, Mr. J. W. 
Buford, ,Coordinator of Canadian De
velopment and Vice President of M. A. 
Hanna Company, Cleveland, Ohio. 

Mr. Buford who took active part in 
survey work and design of project spoke 
on subject of a new venture in Canada, 
discussing "The Labrador-Quebec Iron 
Ore Project" which is currently being 
developed by a group of companies un
der the leadership of the M. A. Hanna 
Company. 

Slides and sound movie of the con
struction features and of a 365-mile 
railroad which runs from the Seven 
Islands, Quebec on the St. Lawrence to 
the project site were shown. 

The very well prepared and delivered 
paper contained up-to-date information 
with some pictures taken seven days 
ago on the job in extremely difficult cli
mate conditions. One hundred six mem
bers attended the meeting. 

C. ]. KRAY, Clerk 

MARCH 10, 1954.-The Annual Meet
ing of the Structural Section was held 
in the Society Rooms at 7 :00 P.M. 

Chairman, Dr. Charles H. Norris, 
presided. The annual report of the Sec
tion was read. Mr. Edward C. Keane, 
Chairman of the Nominating Commit-

.tee presented the recommendation of 
the Committee for officers of the Struc
tural Section which was approved as 
follows: 

Chairman, Dr. Ruth D. Terzaghi 
Vice-Chairman, C. J. Kray 
Clerk, A. L. Delaney 
Executive Committee: J. M. Briggs, 

J. G. Jarnis, R. W. Albrecht 
Dr. John R. Wilbur, Head, Depart

ment of Civil and Sanitary Engineering, 
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M. I. T., spoke on "Applications of 
Stress Control to Structural Design", 
and discussed functional and economic 
stress control by such methods as: 

Jacking 
Check of temperature 
Sequence of Erection and 
Turnbuckle. 

He emphasized its importance in 
handling problems encountered in prac
tice, and called attention of the En
gineers to the possible use of dead load 
stress control in their structural de
signs (reduntant members) of statically 
indeterminate structures. 

In every case where there is a de
pendence on the elastic properties of 
members, the stresses (which, of course, 
are to be consistent with the static of 
the situation) can be controlled some
what like it is being done now in Pre
stressed Steel and Prestressed Con
crete. 

Professor Wilbur answered questions. 
Sixty-three members were present. 

C. J. KRAY, Clerk 

TRANSPORTATION 
SECTION 

APRIL 8, 1953.-A joint meeting of 
the Transportation Section of the 
B.S.C.E. was held in the Society Rooms 
at 7 :00 P.M. 

The Chairman of the Structural Sec
tion, Dr. Charles H. Norris presided 
and introduced the speaker, Dr. Leo 
Casagrande of Harvard University who 
spoke on "Embankment Construction 
Across Soft Ground". 

In his talk Dr. Casagrande outlined 
the historical developments in the con
struction of embankments across or
gani.c silt, peat, and similar strata since 
the early days of highway construction. 
The speaker described the following 
construction methods: ( 1) use .of fas
cine mattresses, (2) removing soft 
strata by excavation or by blasting, 
( 3) acceleration of settlement of soft 
strata by driving sand piles or by pre-

consolidation and finally by vacuum 
well points. Dr. Casagrande illustrated 
his talk with examples taken from his 
consulting practice. 

A discussion period followed. At
tendance-102. 

S. J. V. GAWLINSKI, Clerk 

SEPTEMBER 23, 1953.-A joint meet
ing of the Boston Society of Civil En
gineers and the Transportation Section 
of B.S.C.E., was held at the American 
Academy of Arts & Sciences, Newbury 
Street, Boston. The meeting was called 
to order by the President Chester J. 
Ginder, at 7: 10 P.M. 

At the conclusion of considerable par
ent society business, the President in
troduced the speaker of the evening, 
Mr. John D. M. Luttman-Johnson, 
Senior Engineer of Fay, Spofford & 
Thorndike of Boston and New York, 
who gave an extremely interesting il
lustrated talk on "Transportation Prob
lems of Ceylon's Ports." 

A short discussion period followed, 
and a collation was held after the meet
ing. Thirty-seven members and guests 
attended this meeting. 

S. J. V. GAwLINSKI, Clerk 

DECEMBER 17, 1953.-A meeting of 
the Transportation Section was held in 
the Society Rooms after an informal 
dinner at Century Restaurant. . 

Chairman High P. Duffill called the 
meeting to order at 7 :30 P.M. It was 
voted that the Chairman appoint a 
Nominating Committee to present a 
slate of officers at the annual meeting 
of the Section. The following were 
appointed, Albert A. Adelman, H. 
Lowell Crocker and Ernest L. Spencer. 

Mr. Duffill then introduced the 
speaker of the evening, Mr. Phillip H. 
Kitfield, Chief Engineer, Mass. Turn
pike Authority, Boston who spoke on 
"Current Development of the Massa
chusetts East-West Toll Highway". 

The speaker described in his im
mensely interesting talk, the organiza-



226 BOSTON SOCIETY OF CIVIL ENGINEERS 

tion of the Mass. Turnpike Authority, 
the principles of financing the con
struction turnpike and gave technical 
details concerning the layout of high
way, its mileage, number of bridges, 
cost of toll road, etc. ·

1 
A question period followed the talk. 

Attendance-76. 

S. J. V. GAWLINSKI, Clerk 

HYDRAULICS SECTION 
FEBRUARY 3, 1954.-The Annual 

Meeting of the Hydraulics Section of 
the Boston Society of Civil Engineers 
was held at 7 :00 P.M. in the Society 
Rooms. The meeting was called 
promptly to order by Chairman Lin
coln W. Ryder. The minutes of the 
previous meeting were read and ap
proved. 

The report of the Nominating Com
mittee appointed at the last meeting 
was then received. The· following slate 
was presented. For Chairman, Arthur 
T. Ippen; Vice Chairman, Ralph S. 
Archibald; Clerk, Joseph C. Lawler; 
Executive Committee, Clyde W. Hub
bard, Clifford S. Mansfield, George E. 
Townsend. 

It was then voted to close the nom
inations and the above slate was unani
mously elected for the coming year. 

There being no further business the 
program consisting. of four motion pic
tures was begun. The pictures, ob
tained through the Vice Chairman of 
the Section, Mr. Arthur T. Ippen, were 
entitled "Speaking of Models", "Prob
lem at Port Washington", "Sand Ripple 
Study", "Hydraulics of Culvert Inlets". 
These films depicted model studies of 
various hydraulic phenomena. 

A large audience of 58 enjoyed these 
interesting movies and the meeting ad
journed at 9:30 P.M. 

RALPH S. ARCHIBALD, Clerk 

SURVEYING AND MAPPING 
SECTION 

JANUARY 20, 1954.-The twenty-sec
ond meeting of the Surveying and Map
ping Section was held at the -Society 
Rooms at 7:15 P.M. 

The meeting was called to order by 
Chairman C. Frederick Joy.. The min
utes of the October 2 S meeting were 
read by the clerk and approved. 

The report of the Nominating Com
mittee was read by Herman J: Shea and 
accepted. Nominations were closed 
and it was duly moved and seconded 
that the clerk cast one ballot for the 
slate of officers recommended. 

The clerk cast one ballot for the fol
lowing who were thereupon declared 
elected: 

Chairman, Wilbur C. Nylander 
Vice Chairman, Alexander J. Bone 
Clerk, Llewellyn T. Schofield, 
Executive Committee, George E. 

Dionne, C. Frederick Joy, Jr., 
William Moberger 

The Chairman called on Charles 0. 
Baird, Jr. who gave a report on the 
very successful Surveying Lecture 
Series sponsored by the Society. An 
average attendance of 120 was reported. 

The Chairman then introduced Mr. 
Robert W. Hunter, Geodetic Engineer, 
Massachusetts Department of Public 
\,Yorks, who spoke on "Surveying Prob
lems in Layout of Highway Intersec
tions." Mr. Hunter traced the history 
of the development of highway inter
section design, and described the sur
veys needed for the layout of modern 
complicated grade separations. The 
lecture was illustrated by maps and 
drawings oJ typical interchanges show
ing how survey data are presented. 

The meeting adjourned at S: 30 P.M. 
Thirty-two members and guests were 
present. 

ALEXANDER J. Bo::,,:E, . Clerk 
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ADDITIONS 
Members 

Charles E. Brewer, 27 Adelaide Street, 
Jamaica Plain, Mass. 

Robert Bierweiler, J2 Fairfield Street, , 
Needham, Mass. 

Peter Callejas, 4 7 Cordis Street, ·wake
field, Mass. 

John J. Curley, 109 Joyce Hayes Way, 
S. Boston, Mass. 

Salvatore Diliberto, 4 7 Rockdale Street, 
Mattapan, Mass. 

Harry M. Fletcher, 95. Milton Avenue, 
Hyde Park, Mass. 

Orville J. Floyd, 12 . Peaslee Terr., 
Methuen, Mass. 

David Giller, 69 Fowler Street, Boston 
'21, Mass. 

James W. Haley, 257 Strafford St~eet, 
W. Roxbury, Mass. 

Ronald Hirschfeld, 412 William James 
Hall, Cambridge, Mass. 

Angelo J. Ialuna, 244 Bremen Street,· E. 
Boston, Mass. 

Richard Malkasian. 10 Nonantum 
Street, Newton, Mass. 

George A. McKenna, ·2 7 Palmer Road, 
Waban, Mass. 

Harry Parker, 40 Cedar· Street, Lowell, 
Mass. 

Stefan J. Rodowicz, 15 Wilgus Road, 
Quincy, Mass. 

Juniors 
Anthony Clerizio, 352 Salem Street, 

Woburn, Mass. · 
Clifford Cempe, 10 Hawthorne Street, 

Melrose, Mass. 
Robert W. Hart, Main Street, Lancas
. ter, Mass: 

Students 
Gino Cosimini, 20 Alemeda Road, W. 

Roxbury; Mass. 
Wendell B. Strum, 4 Hillside Road, 

Dedham, Mass. 
Richard D. Howard, 1-53 Hamilton 

Street, Cambridge, Mass. 
Joseph J. Breen, 22 Stevens Road, 

Malden, Mass. 
Paul R. Bowser, 814 North Main Street. 

Randolph, Mass. 

DEATHS 
Harold I\. Barrows, March 1~, 1954 
Timothy R. Lyons, February 21, 1954 
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ANNUAL REPORTS 
REPORT OF THE BOARD OF GOVERNMENT FOR YEAR 

1953-1954 

Boston, Mass., March 15, i954 
To the Boston Society o} Civil Engineers: 

Pursuant to the requirements of the By-Laws the Bo
0

ard of Government pre
sents its report for the year ending March 17, 1954. 

Tlte following is a statornont of tho statw; of m.em.bC!rship in the wciety: 

Honorary 8 Students 7 
Members 834 Student Chapters 2 
Associates 2 
Juniors 64 Total 915 

·New Members 
New Associates 

Juniors to Members 

Deaths , 
Resignations 

Summary of Additions 

52 
1 

·New Juniors 
New Students 

Reinstatements 

Members 5 

Summary of Transfers 
10 Students to Juniors 

Summary of Loss of M~embers 

Dropped for non-payment of dues 
Dropped for failure to transfer 

' Members exempt from dues 
Remission of dues · 
Applications pending on March 1 7, 19 54 

Honorary Membership is as follows: 
Dr. Karl T. Compton, elected, February 13, 1932 
Charles W. Spofford, elected, December 19, 1945 
Frank M. Gunby, elected, February 15, 1950 
Richard K. Hale, elected, February 15, 1950 
Charles W. Sherman, elected, February 19, 1947 
Karl R. Kennison, elected, February 7, 1951 
Howard M. Turner, elected, February 18, 1952 
Karl. Terzaghi, elected, March 3, 1952 

17 
3 

14 
4 

82 
2 

33 

23 
5 
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The following members have been lost through death: 

Clinton C. Barker, June 5, 1953 
John J. Casey, Jan. 4, 1953 
Stuart Coburn, Aug. 21, 1953 · 
J. Stuart Crandall, July 20, 1953 
Arthur C. Grover, Mar. 17, 1953 
Edward Hutchins, May 30, 1953 
Everett N. Hutchins, Oct. 26, 1953 
Clarence B. Humphrey, April 26, 1953 
Scott Keith, July 4, 1953 
Ray H. Lindgren, April 13, 1953 
Timothy R. Lyons, Feb. 2, 1954 
Paul U.- Nickerson, May 3, 1953 
Winthrop E. Nightengale, April 16, 1953 
George E. Russell, Dec. 11, 1953 
John F. Vaughan, Dec. 17, 1953 

· Erastus Worthington, Oct. 17, 1953 
Harold K. Barrows, Mar. 15, 1954 

Meetings of· the Society 

229 

March 18, 1953.-Address of the retiring President, Emil A. Gramstorff. 
".John Ripley Freeman-His Scholars". 

April 15, 1953.-Joint Meeting with American Society of Civil Engineers, 
Northeastern Section. "The Use of Radio Active Tracers in Civil and Sanitary 
Engineering". Dr. Rolf Eliassen, Prof. of Sanitary Engineering, M.I.T., and 
James C .. Lamb, 3rd, of M.I.T. 

May 20, 1953.-"City Planning and the Civil Engineer", Prof. Roland B. 
Greeley, Assoc. Prof. Regional Planning, M.I.T. 

September 23, 1953.-Joint Meeting with Transportation, BSCE. "Trans
portation Problems of Ceylon's Ports". John D. M.• Luttman-Johnson of Fay, 
Spofford & Thorndike. 

October 14, 1953.-Student Night. Joint Meeting with American Society 
of Civil Engineers, Northeastern Section and Structural Section, BSCE. "The 
Engineer's Responsibility with Respect to Natural Resources", Prof. Abel Wol
man, of Johns H~pkins University. 

November 18, 1953.-Joint Meeting with. Structural Section, BSCE. "Civil 
Engineering Features of the Kitimat Project". J. S. Kendrick, Aluminum Com
pany of Canada. 

December 16, 1953.-Jc:>int Meeting with the Structural Section, BSCE. 
"Operation Blue Jay-Thule Greenland Airbase". Harry L. Kinsel, Nathaniel 
Clapp, Andrew Potter and Roger Williams of Metcalf & Eddy. 

January 27, 1954.-Joint Meeting with the Sanitary Section, BSCE. "Hy
perion", Frank L. Flood, Partner, Metcalf & Eddy. 

February 17, 1954.-Joint Meeting with Structural Section, BSCE. "A New 
Venture in Canada". J. W. Buford, Coordinator of Canadian .Development for 
the ·M. A. Hanna Company of Cleveland, Ohio. 



. I 

230 BOSTOX SOCIETY OF CIVIL ENGINEERS 

Attendance at Meetings 

Date Place Meeting Dinner 

March 18, 1953 Hotel Vendome 73 227 
April 15, 1953 Northeastern University _84 84 
May 20, 1953 American Academy of Arts and Sciences 42 * 
September 23, 1953 American Academy of Arts and Sciences 37 * 
October 14, 1953 Tufts College 260 275 
November 18, 1953 American Academy of Arts and Sciences 100 * 
December 16, 1953 American Academy of Arts and Sciences 119 * 
January 27, 1954 American Academy of Arts and Sciences 82 * 
February 17, 1954 American Academy of Arts and Sciences 106 * 

Average attendance-102. 

*Collation served in Lounge after meeting. 

Sections 
Twenty-five meetings were held by the Sections of the s·ociety during the year. 

These meetings of the Sections offering opportunity for less formal discussions 
have continued to demonstrate their value to their members and to the Society. 
The variety of subjects presented has made an appeal to the members as indi
cated by the general attendance at these meetings. The Annual Reports of the 
various Sections will be presented at the Annual Meeting and will be published in 
the April issue of the JouRXAL. 

Funds of the Society** 
Permanent Fund. The Permanent Fund of the Society has a present value 

of $55,975.83. The Board of Government a"uthorized the use of as much as 
necessary of the current income of this fund in payment of current expenses. By 
vote of the. Society (as prescribed by the By-Laws) at the January 27, 1954 and 
February 17. 1954 meetings, the Board of Government was authorized to transfer 
an amount not to exceed $300 from the Principal of the Permanent Fund for 
Current Expenditures. It was not necessary to transfer the $300 to meet the 
Current expenses. 

John R. Freeman Fund. In 1925 the late John R. Freeman, a Past President 
and Honorary Member of the Society, made a gift to the Society of securities 
which was established as the John R. Freeman Fund. The income from this Fund 
is to be particularly devoted to the encouragement of young engineers. Mr. 
Freeman suggested several uses, such as the payment of expenses for experiments 
and compilations to be reported before the Society; for underwriting meritorious 
books or publications pertaining to hydraulic science or art; or a portion to be 
devoted to a yearly prize for the most useful paper relating to hydraulics con
tributed to this Society; or establishing a traveling scholarship every third year 
open to members of the Society for visiting engineering works, reports of which 
would be presented to the Society. No expenditures were made from this fund 
during the year. 

Edmund K. Turner Fund. In 1916 the Society received 1,105 books from 
the library of the late Edmund K. Turner, and a bequest of $1,000, "the income 

**Details regarding the \'alues and i;,come of these funds are given in the Treas~1rer's 
re1)ort 
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of which is to be used for -library purposes". The Board voted to use $50 of 
the income for the purchase of books, for the library. The expenditure from this 
fund during the year was $50. 

Alexis H. French Fund. The Alexis H. French Fund, a bequest amounting 
to $1,000 was received in 1931, from the late Alexis H. French of Brookline, a 
former Past President of the Society. The income of the fund is "to be devoted 
to the Library of the Society." The Board voted to use $50 of the available in
come for the purchase of books for the library. The expenditure from this fund 
during the year was $50. 

Tinkham Memorial Fund. The "Samuel E. Tinkham Fund", established in 
1921, at the Massachusetts Institute of Technology by the Society, "to assist 
some worthy student of high standing to continue his studies in Civil Engineer
ing", had a value of $2,604.86 on June 30, 1953. David P. Sullivan of Cam
bridge, Massachusetts, a student in Civil Engineering, class of 1954, was awarded 
this Scholarship of $100 for the year 1953-54. 

Desmond FitzGerald Fund. The Desmond FitzGerald Fund, established 
as a bequest from the late Desmond FitzGerald, a Past President and Honorary 
Member of the Society, provides that the income from this fund shall "be used 
for charitable and educational purposes." The Board voted on April 7, 1953 to 
appropriate from the income of this fund the sum of $100 to be known as the 
Boston Society of Civil Engineers Scholarship in memory of Desmond FitzGerald, 
and to be given to a student at Northeastern University. This year it was vote~ 
"to adopt the recommendation of Committee at Northeastern University, namely, 
the Scholarship be awarded to Kenneth W. Henderson, senior Civil Engineering 
Student. The presentation was made by President J. Stuart Crandall* in May, 
1953. 

Clemens Herschel Fund. This fund was established in 1931, by a request of 
$1,000 from the late Clemens Herschel, a former Past President and Honorary 
Member of the Society. The income from this fund to be used for presentation 
of prizes for papers which have been particularly useful and commendable and 
worthy of grateful acknowledgment. The Board of Government voted on April 
7, 1953 "to use this fund for Clemens Herschel Prizes only, for the next few 
years until this fund is built up substantially." The expenditures made during 
the year from this fund was $22.25 for Prize Awards. 

Edward W. Howe Fund. This fund, a bequest of $1,000 was received De-
. cember 2, 1933 from the late Edward W. Howe, a former Past President of the 

Society. No restrictions were placed upon the use of this money, but the recom
mendation of the Board of Government was that the fund be kept intact, and that 
the income be used for the benefit of the Society or its members. The Board 
of Government voted on April 7, 1953 that "no expenditures be made from this 
fund this year" but subsequently it was voted (September 21, 1953) to appro
priate $50 from this fund to help defray the cost of conducting a. lecture series 
on Surveying. 

William P. Morse Fund. This fund, a bequest of $2,000, was received April 
8, 1949 from the late William P. Morse, a former member of the Society.• No 
restrictions were placed upon the use of this money but the recommendation of 
the Board of Government was that the fund be kept intact and that the income 

*Deceased. 
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be used for the benefit of the Society or its members. The Board of Govern
ment voted on April 7,. 1953 "to use $65 of this fund for Prize Awards" and on 
September 21, 195~ voted '.'to appropriate $150 from this fund to help defray 
the cost of conductmg a lecture series on Surveying." 

Award 

Desmond FitzGerald 
Medal 

Clemens Herschel 
Award 

Structural Section 
Award 

Hydraulics Section 
Award 

Prize A wards 

William A. Henderson 

William A. Stanley 
Warren J. Kaufman 

Stanley D. Wilson 

Elliot F. Childs 

Library 

"The Massachusetts Department 
of Public Works Program in 
Prestressed Concrete Bridges" 

"Sewer Capacity . Design Prac
tice". 

"Control of Foundation Settle
ments by Preloading." 

"Regulation of Flood Control 
Reservoirs in New England". 

. The report of the Library Committee contains a complete account of the 
Library Committee activities during the past year. 

Committees 

The usual special committees dealing with the activities and conduct of 
the Society were appointed. The membership of these committees is published 
in the JOURNAL and the reports of the committees will be presented at the Annual 
Meeting. 

In addition to routine business of the Society the Board of Government took 
action as follows:-

September 12, 1953.-The Board voted "to authorize the Committee on 
Land Court Procedures to arrange a series of lectures on Surveying, to be given 
in cooperation with other agencies, and that $150 be appropriated from the in
come of the Morse Fund and that $50 be appropriated from the income of the 
Howe Fund to help to defray the expenses of conducting the· lecture series." 

The Board voted "to authorize the Committee of Past Presidents to prepare 
a form of questionnaire, to be mailed to membership of the Society, concerning 
mandatory versus permissive registration of engineers." 

Your Board in conclusion, wishes to express its appreciation of the excellent 
work done by the Officers of the Sections and by the Committees of the Society. 

CHESTER J. GINDER,, President 
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REPORT OF THE TREASURER 

Boston, Mass., March 17, 1954 

To the Boston Society of Civil Engineers: 
I 

The treasurer of the Boston Society of Civil Engineers submits his report for 
the fiscal year March 1, 1953, to March 1, 1954. 

A comparison of receipts and expenditures of the Current Fund are shown 
in T1eble I. These are based upon our fiscal year March 1st to March 1st for a 
period of five years. 

·TABLE I 

1949-1950 1950-1951 1951-1952 1952-1953 1953-1954 

Receipts 
Dues $ 6,172 $ 6,192 $ 6,643 $ 6,627 $ 7,085 
Other than dues 4,884 6,171 6,004 5,505 5,754 

Total Receipts 11,056 12,363 12,647 12,132 12,839 
Total Expenditures 14,266 14,772 15,760 14,576 14,724 
Deficit 3,210 2,409 3,113* 2,444* 1,885 

Table II compares transfers from the income to the Permanent Fund and 
from the principal of the Permanent Fund during the last five fiscal years. 

TABLE II 

1949-1950 1950-1951 1951-1952 1952-1953 1953-1954 

Permanent Fund · 
Income $2,947 $2,409 $2,887 $2,669 $1,885 
Principal 263 

$3,210 $2,409 $2,887* $2,669* $1,885 

*The Board of Government did not request monies from the principal of the Permanent 
Fund for the fiscal year 1951-1952. As a result, $227.80 was needed March 1, 1952, to bring 
the Current Fund to its normal value of $1,500.00 at the beginning of the new year. The 
income to the Permanent Fund waa aufficicnt (fi3cal year 1952-1953) to take ~ar~ uf the pre• 
viouc year deficienc~,r and n1co to have a normal Current Fund balance of $1,500.00 on 1'-:Iarch 1, 
1953. 

The Boston Safe Deposit and Trust Company continues to be custodi;:m of 
our securities and to act as our investment counsel. Transactions of securities 
have been made when recommended by the Boston Safe _Deposit and Trust Com
pany and approved by the Board of Government of the Boston Society of Civil 
Engineers. · 

During the fiscal year March 1, 1953, to March 1, 1954, the following securi
ties were purchased, sold, or exchanged. 

Bonds 
$8,000 United States, Series G, 2½% was exchanged for $8,000 United 
States Treasury Bonds, 3 ¼ % ; on a par for par basis. 
$1,000 American Telephone and Telegraph Company convertible Deben
tures that arc convertible to Capital Stock were abo purcha3ed. 

Stocks 
• Fifty-two rights of American Telephone and Telegraph Company were used 

for part of the rights of the above named Debentures. 
Using 49 rights, 7 additional shares of Pacific Gas and Electric Company 
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· common stock were purchased. 
One right of Pacific Gas and Electric Co. was sold for $0.48. 
Using 120 of 121 rights, 12 additional° shares of Ne,v Engl<!nd Electric 
System were purchased. 
One right of New England Electric System was sold for $0.24. , 

The book value of securities and bank deposits are shown in Table III for 
the last five years. The value of the Society's library and other physical proper
ties are not included in this table. 

TABLE III 

March 1 March 1 lVlarch 1 March 1 March 1 
1950 1951 1952 1953 1954 

Bonds $ 35,549.23 $35,549.23 $38,:494.2 3 $39,475.48 $40,643.42 
Coop. Bank 9,570.22 9,764.13 9,984.59 10,221.96 5,425.68 
Stocks 53,438.36 45,257.1"7 45,836.05 45,858.01 46,113.29 
Cash 2,538.11 4,473.09 1,513.75 2,322.89 4,605.98 
Totals $101,095.92 $95,043.62 $95,828.62 $97,878.34 $96,787.37 

The financial standing of the Society as of March 1, 195, is shown m the 
four accompanying tables, attached. to this report. 

Table IV Distribution of Funds-Receipts and Expenditures 
Table V Record of Investments-Bonds ' 
Table VI Record of Investments-Stocks 
Table VII Record of Investments-Co-operative Bank 

The interest rate for Bonds in terms of their book value was 2.93%; and the 
rate of interest for the Stocks was 7 .98%; while the average rate of interest for 
all funds was 5.30%. The average rate of interest for the fiscal year 1952-1953 
was 5.18% and the average rate of interest for the previous year was 4.88%. 

Five thousand dollars was withdrawn from the Permanent Fund, July 1, 
1953, as a Publication Fund. This fund was used for a· reprint of Volume I, "Soil 
Mechanics" and a ·new Volume II, "Soil Mechanics". The response for these 
publications bas ·been gratifying, already $605.47, of the original $5,000 invest
ment, has been realized. It is expected that the sale of these volumes will pay 
for the original loan plus costs, back to the Permanent Fund. 

Held in escrow, as of March 1, 1954, is $72.50 withheld income tax pay
ments and $31.00 withheld dr contributed social security payme,nts. These pay
ments are for 'January ·and February of 1954's first quarter payment to the 
collector of Internal Revenue. 

It is interesting to note the market value of the Society's Funds as of March 

1, ·1954. 
Bonds 
Stocks 
Cash 
Coop. Bank 
Secretary's Fund 

$ 41,518.73 
78,823.89 
4,605.98 
5,425.68 

30.00 

Total $130,404.28 

Respectfully submitted, 
CHARLES 0. BAIRD, JR., Treasurer 

i 



TABLE IV-DISTRIBUTION OF FUNDS-RECEIPTS AND EXPENDiTURES 

Book Value 
March I, '1953 

.1 

Interest & Dividends Net Profit or Loss 
at Sale or Maturity 

Transfer of Funds 

Bonds 
Coop. Bank 
Stocks 
Available for Investment 

Funds 

Permanent 
John R. Freeman . 
Edmund K.. Turner 
Desmond Fitzgerald 
Alexis H. French 
Clemens Herschel 
Edward W. Howe 
William P. Morse 
Publication 
Surveyi!}g Lecture 

Current Cash 
Totals 

$39,475.48 
10,221.96 
45,858.01 

822.89 

Cash Credit 
2 3 

$1,191.34 
30.00 $203. 72 

3,682.77 

+4 -5 

$96,378.34 $4,904.11 $203.72 
Columns 1 + 3 + 6 - 7 = 8 

Book Value Allocation of Income-Profit and Loss 
:1\far. I, 1953 Tncome Col. 2 & 3 Net Loss Col. 4 &' 5 

$59,330.40 
28,461.05 
1,058.32 
2,120.04 
1,066.16 
1,087.39 
1,061.61 
2,193.37 

0.00 
0.00 

$96,378.34 
1,500.00 

$97,878.34 

$3,144.37 
1,508.35 

56.11 
112 .37 

56.49 
57.63 
56.27 

116.24 
0.00 
0.00 

$5,107.83 
1,884.48** 

$6,992.31 

• 

Secretary's change fund of $30.00 should be added to show total cash. 
Cash balance March 1, 1954 

Investment Fund 
Current Account 
Total 

$3,105.98 
1,500.00 

$4,605.98 

Purchased 
+6 

$ 1,16~.94 

378.50 
2,283.09 

$ 3,829.53 

Received 

$ 587.50 

5,615.45 
311.25 

$ 6,514.20 
12,839.28 

$19,353.48 

~1,884.48 transferred to Current ]?und from incomC to Permanent Fund .ancl $5,000.00 transferred to Publication Fund. 
••Amount tra~sferred from income to Permanent Fund to the Current Fund. 

Sold 
-7 

5,000.00 
124.2 2 

:$ 5,124.22 

Expended 

$ 7,086.44* 
96.88 
54.24 

108.72 
53.62 
25.95 
53.62 

223.55 
5,009.98 

0.00 
$12,713.00 

14,723.76 
$27,436.76 

Book Value 
March I, 1954 

8 

$40,643.42 
5,425.68 

46,112.29 
3,105.9.S 

·$95,287.37 

Book Value 
March I, 1954 

$55,975.83 
29,872.52 

1,060.19 
2,123.69 
1,069.03 
1,119.07 
1,064.26 
2,086.06 

605.4 7 
311.25 

$95,287.37 
1,500.00 

$96.787.37 



TABLE V-RECORD OF INVESTMENTS-BONDS 
March 1, 1953 ~o March 1, 1954 

Date of Maturity Fixed or Current Interest Book Value Market Value 
Bonds or <;lassification 'Interest Rate Received Par Value llfarch 1, 1954 March 1, 1954 

United States Bonds Series G June 1, 1953 2½% $ 82.97 $ 8,000.00* 0.00 0.00 
United States Bonds Series G July 1, 1954 2½% 17 5.00 7,000.00 $ 7,000.00 $ 7,000.00 
United States Bonds Series G Nov. 1, 1956 2½% 25.00 1,000.00 1,000.00 1,000.00 
United States Bonds Series G May 1, 1958 2½% 100.00 4,000.00 4,900.00 4,000.00 
United States Bonds Series G May 1, 1960 2½% 25.00 1,000.00 1,000.00 1,000.00 
United States Bonds 

Treasury Bonds June-15, 1983 3¾% 162.15 8,000.00* 8,000.00 8,652.48 
American Telephone and 

Telegraph Company Dec. 15, 1961 • 2¾% 55.00 2,000.00 2,033.90 2,340.00 
Consumers Power Company 

2¼% First Mortgage Sept. 1, 197 5 86.24 3,000.00 3,140.35 3,000.00 
Pennsylvania Railroad Company 

4½% Series A June 1, 1965 45.00 1,000.00 1,017.74 1,036.25 
Province of Ontario Sept. 1, 1972 3¾% 97.50 3,000.00 2,936.25 3,007.50 
Public Service Electric 

114.98 and Gas Company June 1, 1979 2¼% 4,000.00 4,097.50 3,950.00 
Puget Sound Power and 

Light Company Dec. 1, 1972 4¾% 
Southern Pacific Company 

42.50 1,000.00 1,058.44 1,057.50 

Oregon Lines Mar. 1, 1977 4½% 180.00 '4,000.00 4,191.30 4,220.00 
American Tel and Tel. Co. 

conv. Debentures Dec. 10, 196 5 3¾% 0.00 1,000.00** 1,167.94 1,255.00 
Totals $1,191.34 $40,000.00 $40,643.42 $41,518.73 

*On April 5, 1953, exchanged $8,000 series G; J>ar for par; $8,000-3¼% U. S. Treasury Bonds. 
**$1,000 Debentures convertible to Capital Stock. 



TABLE _VI-R.EcoRo OF lNVESTlliENTS-STOCKS 
March 1, 1953 to March 1, 1954 

Stocks Classification 

American Telephone and Telegraph Company Common 

Consolidated Edison Co. of New York Inc. Common 

Continental Insurance Common 

General Electric Company of New York Common 

Hanover Bank Common 
Hartford Fir~ Insurance Company Common 
National Dairy Products Corp. Common 
New England Electric System Common 
North American Trust Shares July 15, 1955 
Pacific Gas and Electric Company Preferred 
Pacific Gas and Electric Company Common 
Radio Corporation of America Preferred 
Southern California Edison Co. Preferred 
Southern California Edison Co. Ltd. Common 
Southern Railway Company Preferred 
S~andard Oil of New Jersey Common 
'Iiexas Company Common 
Union Carbide and Carbon Corp. Common 
Union Pacific Railroad Common 
Hanover Bank 

Totals 

*Used 52 rights ·ror Debentures 11/25/53 (Value $123.50). 
**Held by company void for cons. 3/15/54. 

***Used 49 rights and purchased 7 additional shares-sold 1 right. 
****Used 120 rights and purchased 12 additional shares-sold 1 right. 

Number 
of Shares 

52 
50 · 
50 
50 
32 
14 
50 

133 
1,500 

100 
57 
20 
40 
45 
30 

· 108 
104 
100 
44 
¾ 

Dividend 
Received 

$ 468.00 
115.00 
147.50 
212.50 
116.00 
42.00 

150.00 
114.32 
390.00 
150.00 
108.85 

70.00 
80.00 
90.00 
75.00 

486.00 
353.60 
250.00 
264.00 

$3;682.77 

Book Value Market Value 
March 1, 1954 March 1, 1954 

$ 5,800.68* $ 8,482.50 
2,556.12 . 2,143.75 
2,026.21 3,850.00 
2,341.47 5,018.75 
2,523.57 2,816.00 

839. 7 5 2,625.00 
1,154.74 3,162.50 
2 ,121.50**** 1,945.13 
5,342.00 8,820.00 
2,704.89 3,550.00 
1,592.13*** 2,315.63 
1,720.75 1,600.00 
1,161.22 1,935.00 
1,374.25 1,788.75 
1,136.80 1,215.00 
3,328.16 8,532.00 
2,956.32 6,708.00 
2,958.44 7,212.50 
2,473.29 5,049.00 

0.00 54.38** 
$46,112.29 $78,823.89 

\. 



\ 
Co-operative Banks 

Suffolk Co-operative 
Federal Savings and 
Loan Association 

Suffolk Co-operative 
Federal Savings and 
Loan Association 

Totals 

TABLE VII-RECORD OF INVESTMENTS-CO-OPERATIVE BANKS 
March 1, 1953 to March 1, 1954 

Fixed 
Number Dividend Dividciul 

Classification o( Shares Rate Received 

Matured Certificate 5 2¼% $ 30.00* 

Savings Account 2¼% 203.72* · 

233.72 
*T nterest for the fiscal year was at the rate of 3% per year. 

**$5000 wa.s withdrawn from this accpunt July 1, 1953; this was used for "Soil l\{echanics" publications. 

r 

Book Value ; Market 
March 1, 1954 March !, 1954 

-

$1,000.00 $1,000 

4,42 5.68** 4,425.68 

5,425.68 $5,425.68 
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REPQRT OF THE SECRET ARY 

Boston, M~ss., March 17, 1954 

To t]le Boston Society of Civil Engineers: 

The following is a statement of cash received by the Secretary and of the 

expenditures approved by the President, in accordance with the Budget adopted 

by the Board of Government. 

FOR THE YEAR ENDING MARCH 17, 1954 

Office 

Secretary; Salary & Expense 
Stationery, Printing & Postage 
Incidentals & Petty Cash 
Insurance & Treasurer's Bond 
Quarters, Rent, Lt. & Tel. 
Office Secretary 
Auditor's Charge 
Social Security 

Jllleetings 

Rent of Halls, etc. 
Stationery, Printing & Postage 
Hospitality Committee 
Reporting & Stereopticon 
Annual Meeting (March, 1953) ' 

Sections 

Sanitary Section 
Structural Section 
Transportation Section 
Hydraulics Section 
Surveying & Mapping Section 

Journal 

Editor's Salary & Expense 
, Printing & Postage 

Advertisements 
Sale of Journals & Reprints 

Library 

Periodicals 
Binding 
Fines 
Binding Journals for Members 

Forward 

Account 
Number 

(20) 
(22) 
(23) 
(24) 
(26) 
(28) 
(30) 
(31) 

( 40) 
(41) 
(42) 
(43) 
(44) 

(45) 
(46) 
(47) 
(48) 
(50) 

(60) 
(62) 
(64) 
(63) 

(69) 
(70) 
( 6) 
(81) 

Expenditures 

$ 499.37 
526.19 
170.13 
87.25 

1,902.09 
2,999.50 

150.00 
. · 60.00 

210.00 
48.00 

559.25 
15.00 

887.45 

43.81 
40.31 

8.00 
22.23 
12.00 

515.38 
4,678.71 

249.60 

56.87 
94.55 

8.88 

$13,844.57 

Receipts 

$ 800.00 

490.50 

7 59.50 

2,379.00 
1,202.95 

2.43 
9.00 

$5,643.38 
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SECRETARY'S REPORT ( Continue;d) 

Bank Charges. 
Miscellaneous 

Brought Forward 

Engineering Societies Dues and 
Charge for Journal Space 

Membership Committee 
Badges 
Dues from B.S.C.E. Members 

Transfer Income Permanent Fund 

Account 
Number 

(82) 
(84) 

(88) 
(66) 
(80) 
(10) 

· Entrance Fees to Permanent Fund $587.50. 

Expenditures 

$13,844.57 
2.89 

79.75 

754.35 
27.00 
15.20 

$14,723.76 

Receipts 

$5,643.38 

95.45 

15.20 
7,085.25 
1,884.48 

$14,723.76 

Fifty-two New Members; 23 New Juniors; 1 New .Associate; 5 New Stu
dents; 10 Juniors transferred to Member; 1 Student transferred to Junior. 

The above receipts have been paid to the Treasurer, whose receipt the Sec
retary holds. The Secretary holds cash amounting to $30 included as payment 
under item 3 (Petty Cash) fo be used as a fixed fund or cash on hand. $72.50 
withholding tax and $31 Social Security, which is payable to the Collector of In
ternal Revenue in April, 1954 is not inch:1ded in the above tabulation. 

Respectfully submitted, 

ROBERT W. Morn, Secretary 
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' REPORT OF THE AUDITING COMMITTEE 

Boston, Mass., March 17, 1954 

To the Boston Society of Civil Engineers: 

241 

We have reviewed the records and accounts of the Secretary and Treasurer 
of the Boston Society of Civil Engineers and we have compared the bank state
ment of Securities held by the Boston Safe Deposit and Trust Company with the 
enumeration submitted by the Treasurer. We have also reviewed the report of 
William J. Hyde, Certified Public Accountant, who has examined said records and 
accounts. 

We have accepted and present herewith, with our approval the signed re
port of the Accountant. 

Respectfully submitted, 

Mr. James F. Brittain, 
Chairman of the Auditing Committee, 
Boston Society of Civil Engineers. 

Dear Sir: 

JAMES F. BRITTAIN 

BYRON 0. McCoy 

March 13, 1954 

In accordance with your instructions, I have completed the annual audit of 
the financial records of the Society for the fiscal year March 1, 19 5 3 to March 1, 
1954 and report as follows: 

All changes in the securities owned were found _properly recorded in the ac
counts. Receipts from sales of Rights were properly accounted for or were ap
plied to reduce the cost of their respective stocks. All receipts of income. 
including entrance fees, as recorded in the records of the Secretary, together 
with interest and dividends were found correctly recorded in the Treasurer's 
accounts and to have been deposited in the bank. 

Earnings of accounts in Cooperative Banks were verified and found correct. 
A certified list of securities owned by the Society as of March 1st 1954, and 

held· by the Boston Safe Deposit and Trust Company as Custodian, was in agree-
ment with the Treasurer's record. · 

All biils paid have been approved by the President and Secretary. Payment 
of same were vouched by cancelled checks returned by the bank with the excep
tion of nine recent checks which had not been presented for payment. 

In accordance with past practice the Secretary's change fund, $30.00, is not 
included in the assets reported by the Treasurer. Withheld Taxes and Social 
Security deductions from employees' salaries for the months of January and 
February have been retained for the Collector of Internal Revenue. 

All items in the Treasurer's Report have been carefully verified by me. A 
copy of the same is attached hereto and summaries of his ledger accounts are 
shown in detail. 

I found the records for the fiscal period ended March 1, 19 54 in the usual 
good condition and carefully kept. In my opinion they are correct. 

Respectfully submitted, 

WILLIAM J. HYDE, Certified Public Accountant 
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REPORT OF THE EDITOR 

Boston, Mass., March S, 1954 

To tlte Board of Government, Boston Society of Civil Engineers: , 

The JOURNAL was issued quarterly, in the months of April, July, and Octo
ber, 1953 and January, 1954 as autliorized by the Board of Government on De
cember 20, 1935. 

During the year there· have been published 19 papers presented at meetings 
of the Society and Sections. 

The four issues of the JquRNAL contained 440 pages of papers and proceed
ings, 7 pages of Index and 58 pages of advertising, a total of 505 pages. An 
average of 1300 copies per issue were printed. 

The cost of printing the JOURNAL was as follows: 
Expenditures 

Composition and printing .......•................. 
Cuts .......................................... . 
Wrapping, mailing & postage ....... : ........... . 
Editor ........................................ . 
Advertising Solicitor ............................ . 
Copyright .................................... . 

Receipts . 
Receipts from sale of JouRNAL and Reprints ....... . 
Receipts from Advertising ...................... : 

$3,522.74 
994.64 
161.33 
499.38 
249.60 

16.00 

$1,202.95 
2,379.00 

Net cost of JOURNAL to be paid from Current Fund .... $1,861.74 

Respectfully submitted, 

$5,443.69* 

$3,581.95 

CHARLES E. KNOX, Editor 

REPORT OF THE LIBRARY COMMITTEE 

Boston, Mass., March 5, 1954 
To tlte Boston Society of Civil Engineers: 

The following report is submitted on behalf of the Library Committee for 
the year 1953-1954. 

Expenditures made during the year were as follows: 

Subscriptions to Periodicals . . . . . . $ 56.87 
New Books . . . . . . . . . . . . . . . . . . . . 100.64 
B\ndings . . . . . . . . . . . . . . . . . . . . . . . 94.55 

Of the latter amount, $49.00 was for binding the U.S.G.S. Water Supply 
Papers of which a section is being bound annually until eventually all are bound. 

One hundred seventy-two books were loaned during the year, the largest 
number in six years. A total of $2 .43_ was collected in fines. 

*Includes $135.54 paid for holding Boring Data type, 
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The following list of books was purchased for the library: 

Higher Surveying, Vol. II, 7th Ed., Breed & Hosm~r 
Railroad Engineering, Vol. I, Hay 
Commercial Air Transportation, 3rd Ed., Frederick 
Manual of Traffic Engineering Studies, 2nd Ed., Association 

of Casualty & Insurance Companies 
Scale Models in Hydraulic Engineering, Allen 
Pumps, 2nd Ed., Krystal and Annett 
Industrial Waste Treatment, Besselievre 
Engineering in Public Health, Babbitt 
Technical Bulletins on Refuse Disposal, U. of California 
Prestressed Concrete, Y. Guyon 

. Technical Monograph No. 68, Fontana T.W.A. Project Hy
draulic Model Studies 

The Look of Maps, Robinson 

Donated t? the Library: 

243 

Proceedings ·of the Conference on Modern Highways sponsored by the Massa
chusetts Institute of Technology and the Massachusetts Department of Public 
Works at Cambridge, Mass., June 23-25, 1953. 

In continuation of the policy established by the Library Committee of 194 7, 
and to further the establishment of an historical collection started in 1949, 
a large number of old books were examined by members of the society in order 
to select those volumes to be included in the historical section of the library. 
We are indebted to Prof. John B. Babcock, 3rd, Mr. E. Sherman Chase, Col. 
Lewis E. Moore and Mr. Howard M. Turner for their kind assistance on this 
project.. Permission has been obtained from the Board of Government to negoti
ate for the disposal of approximately 2 50 apparently valueless books. 

The periodical subscription list was reviewed by the committee and sugges
tions were invited from the several section chairmen. As a result of this review 
no current subscriptions were dropped and the following changes were made: 

Civil Engineering, to be obtained by exchange instead of by 
subscription 

Canadian Surveyor, to be obtained by exchange 
Public Roads, from Supt. of Doc., U. S .. Government Printing 

Office, a new subscription ' 

It is recommended that next year's committee look over the collection of 
old volumes. chiefly publication of engineering commissions, now gathering dust 
in the closet, so that any volumes of historical ·value may be salvaged and the 
remainder discarded. In closing, the new section chairmen are reminded that 
one of their primary duties is to submit to the new chairman of the Library 
Committee, prior to the fifteenth of September, their recommendations for new 
books to be purchased for the library. 

Respectfully submitted, 

JOHN F. FLAHERTY, Chairman 
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REPORT OF THE HOSPITALITY COMMITTEE 

Boston, Mass., March 15, 1954 
To the Boston Sociely of Civil Engineers: 

The Hospitality Committee submits the following report for the year 1953-54: 
Seven regular meetings, a Student Night meeting, and an Annual Dinner 

were held during the year at the locations noted in the following table. 
A collation was served by this Committee in the Lounge of the American 

Academy of Arts· and Sciences at the meetings as noted. 
The attendance at regular meetings at the Academy averaged 81 an average 

increase of 5 9ver the previous year. 

SUMMARY OF MEETI:SGS A:SD ATTENDANCE 

Attendance 
Date Place Dinner Meeting 

March 18, 1953 Hotel Vendome .73 227 
April 15, 1953 Northeastern University 84 84 
May 20, 1953 American Academy of Arts 

and Sciences 42 * 
September 23, 1953 American Academy of Arts 

and Sciences 37 * 
October 14, 1953 Tufts College 260 275 
November 18, 1953 American Academy of Arts 

and Sciences 100 * 
December 16, 1953 American Academy of Arts 

and Sciences 119 * 
January 27, 1954 American Academy of Arts 

and Sciences 82 * 
February 17, 19 54 American Academy of Arts 

and Sciences 106 * 
*Collation served after meeting. 
The average attendance at all nine meetings was 102. 

Respectfully submitted, 
Em.i:UND H. BROWN, Chairman 

REPORT OF COMMITTEE ON SUBSOILS OF BOSTON 

Boston, Mass., March 16, 1954 
To the Boston Society of Civil Engineers: 

During the past year the activities of the Committee on Subsoils of Boston 
have again b'een concentrated on Society publications. 

Arrangements were made for a reprinting of the publication "Contributions 
to Soil Mechanics 192 5-1940" and for the publication of a new volume entitled 
"Contributions to Soil Mechanics 1941-1953". Society headquarters has been 
filling orders for these volumes since last fall, and the number of orders so far 
have been encouragingly large. 
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Work has continued on the preparation of the three more sections which 

probably will conclude the series of reports on "Boring Data from Greater Bos

ton." It is planned that the next section will be published during 19 54 in the 

JOURNAL of the Society. 
Respectfully submitted, 

DONALD \V. TAYLOR, Chairman 

REPORT OF MEMBERSHIP CENTRAL COMMITTEE 

Boston, Mass., March 6, 1954 

To .the Boston Society of Civil Engineers: 

The Membership Central Committee ha,s held four meetings this year. 

A fetter was sent to the Board of Government recommending the use oi 

a tag and identification system at meetings to aid in promoting acquaintanceship,· 

friendliness and sociability. As a result of action by the Board, the Hospitality 

Committee rriet with this committee on Monday, March 1, 1954 to assist in work-

ing out details. , 

Under date of February 1, 1954, a circular letter together with a copy of the 

Brochure and an application form was mailed to all members of the Society to 

assist in obtaining new members by° personal contact with interested applicants .. 

About 1600 copies of the Brochure are still on hand for the continuance of dis

tribution to prospective members in the state and other engineering organizations. 

This committee has been assisted by the follo\\:ing special Firm Representa

tives:-
,Mr. Lee M. G. Wolman, Chas. T. Main, Inc. 
Mr. James Adams, Jr., Jackson & Moreland 

Announcement of the membership campaign in progress has been made at 

meetings of the Main Society and of the Sections. 
It is estimated that the membership of the Society now stands at 915 .,and 

that during the yeifr t)le new membership was as follows:-

52 New Members 10 Juniors transferred to Member 
23 New Juniors 1 Student transferred to Junior 

1 New Associate 
5 New Students 

Applications pending-,-33. 

By continued effort it may be possible to increase the membership m the 

Society substantially in the ensuing years. It is recommended, therefore, that a 

Membership Central Committee· ·be appointed for another year at least. 

Respectfully submitted, 

MURRAY H. MELLISH, Chairman 
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REPORT. OF ADVERTISING COMMITTEE 

Boston, Mass., March 17, 1954 
To tlte Boston Society of Civil Engineers: 

The following advertising has been carried in the 

Professional cards 
.½ page ads 
¼ page ads 
Full page ads 
Inside front co~'er 
Total pages of advertising 

April 
36 
1 

21 
2 
1 

11 

July 
36 

2 
22 
3 

13 

JOURNAL during the year. 

October Jan. (1954) 
35 34 

2 2 
24 24 
3 3 

13 13 

During the past year $2379.00 was collected from advertisers from which 
commissions totaling $249.60 were paid to the solicitor. 

Through the efforts of our solicitor George W. Hankinson, advertising was 
maintained on the same level as that for the past year. 

Respectfully submitted, 

ALLEN J. BURDOIN, Chairman 

REPORT OF THE FREEMAN FUND COMMITTEE 
Boston, Mass., March 8, 1954 

To tlte Boston Society of Civil Engineers: 
Last Spring the Committee offered a scholarship of $3,000 to a single man 

or $3,600 to a married man, the qualifications being the same as in the case of 
previous scholarships. Only one application was received which the Committee 
did not think was of sufficient merit to warrant an award. 

In 1941 the Committee allocated $800 to the Massachusetts Institute of 
Technology, Professor K. C. Reynolds, for experimentation. This was held for 
future use until 1952 when the Committee authorized the Department of Civil 
and Sanitary Engineering to use this to carry out some experiments on the effect· 
of baffie piers on the hydraulic jump. In November, 1953 the Committee re
ceived the following reports of these experiments: 

"Effect of Baffie Piers on the Hydraulic Jump", by James B. Newman, 
III, and Frank A. LaBoon of the U. S. Army 

"The Direct Measurement of Forces on Baffie Piers in the Hydraulic 
Jump", by David T. Higgins. 

It is proposed that another scholarship be offered this Spring. The Com
mittee believes that in order to attract men for this work, it may be necessary 
to increase the amount offered. 

Respectfully submitted, 

HOWARD M. TURNER, Chairman 
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REPORT OF PUBLICITY COMMITTEE 

Boston, Mass., March 5, 1954 
To the Boston Society of Civil Engineers: 

The Publicity Committee of the Boston Society of Civil Engineers presents 
herewith its report for the past year. 

The purpose of the Publicity Committee, as we understand it, is to attract 
additional members to the Society and to increase respect and interest in the 
engineering profession .through advising others of the activities of the engineers. 

\1/ith the above in mind, a news release was drawn up and sent to all Boston 
newspapers describing. a proposed meeting of the Boston Society of Civil En-• 
gineers having a subject which was considered of unusual interest to the general 
public. Press representatives were invited to attend the meeting. No publicity 
was achieved as a result of lhese efforts. None of the editors evidently considered 
it worthwhile to send a representative from their publication. Checking with 
members of former Publicity Committees we have learned that t,his is a usual 
occurrence. · 

Our suggestions to future Publicity Committees is that they continue to 
bring to the attention of the press items concerning the Society which they be
lieve would be of general interest to the public. It may be that some of thest: 
seeds will fall on fertile ground. 

We are glad to have had this opportunity to be of service. 

Respectfully submitted, 
FRANK L. HEANEY. Chairman 

REPORT OF THE EXECUTIVE COMMITTEE OF THE . . 
SANITARY SECTION 

Boston, Mass., March 3, 1954 

To the Sanitary Section, Boston Society of Civil Engineers: 

Five meetings of the Sanitary Section were held during the year as follows: 
March 4, 1953.-Annual Meeting. The following officers and members of 

the Executive Committee were elected: 

John S. Bethel, Jr., Chairman 
Professor Edward W. Moore, Vice-Chairman 
Ariel A. Thomas, Clerk 
John F. Flaherty, ·Member 
Joseph C. Knox, Member 
Darrell A. Root, Member ' 

A symposium "Classification of Surface Waters for Future Use" was pre
sented by the following four speakers: E. Sherman Chase·, Russell Eckloff, Joseph 
C. Knox, and Alfred H. Wieters. 

Ninety-seven members and guests attended the meeting. Fifty members and 
guests attended the informal dinner at _Patten's. 

May 23, 1953.-Joint meeting with the Main Society. Inspections were 
made of the Textile Wastes Treatment Plant of the Sayles Finishing Plants at 
Saylesville, Rhode Islarid, and the Sewage Treatment Plant of East Providence, 
Rhode Island. 
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Members and guests had lunch at Johnson's Hummocks Grill in Providence. 
After lunch Horace G. Killam gave a brief history of the Sayles plant and Ray
mond C. Murphy discussed the unusual features of the East Providence plant. 

Thirty-seven members and guests attended. 
October 7, 1953.-Chester J. Ginder presented a paper on the design and 

construction of "The Alewife Brook Conduit and Pumping Station." 
Forty-eight members and guests attended the meeting. Nineteen members 

and guests attended the informal luncheon at Patten's. 
December 2, 1953.-Richard S. Gould presented a paper titled, "Recent 

Developments in Sewage Treatment in New York City." • 
A nominating committee consisting of Frank L. Heaney, Chairman, William 

E. Stanley and Fozi M. Cahaly was elected and directed to present a slate of 
officers and members of the Executive Committee to the Annual Meeting of the 
Section on March 3, 1954. 

Sixty-seven members and guests attended the Meeting. Thirty-one members 
and guests attended the informal dinner at Patten's. 

January 27, 1954.-Joint meeting with the parent Society. 
Mr. Frank Flood presented a paper on The Hyperion Sewage Treatment 

Plant in Los Angeles. This paper was discussed by Professor Clair N. Sawyer. 
The attendance was 82. A collation was served after the meeting. 

Total attendance for the five meetings was 331. Average attendance was 
66. Four meetings of the Executive Committee were held during the year. 

The papers prepared for four of these meetings were presented to the Society 
for publication. 

Respectfully submitted, 
ARIEL A. THOMAS, Clerk 

REPO~T OF THE EXECUTIVE COMMITTEE OF THE 
STRUCTURAL SECTION 

Boston, Mass., March 11, 1954 
To the Structional Section, Boston Society of Civil Engineers: 

The following meetings of the Structural Section were held: 
March 11, 1953.-The annual meeting of the Structural Section and election 

of officers. Mr. Robert A. Gilmore of Grenier Company gave an illustrated talk 
on "Construction of the Chesapeake Bay Bridge". Attendance 91. 

April 8, 1953.-Dr. Leo Casagrande, Harvard University. Illustrated lecture 
on "Embankment Construction Across Soft Grounds". Attendance ll8. 

May 13, 1953.-Professor Stanley D. Wilson of Harvard University. Illus
trated talk on "Analysis of Existing Bulkheads Based on Deflection Measure
ments". Attendance 57. 

October 14, 1953.-Joint meeting with the Main Society and Student Night. 
Dr. Abel Wolman spoke on "The Engineers' Responsibility With Respect to 
National Resources". Attendance 275. 

November 24, 1953.-Joint meeting with the Main Society. Mr. J. S. Kend
rick, Aluminum Company of Canada delivered illustrated talk on "Civil Engineer
ing Features of the Nechako-Kitimat Project". Attendance 98. 
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November 20, 1953.-Special field trip to inspect the Construction of the 
Boston Central Artery Project. Mr. E. W. Kumpel, District Engineer of the 
Massachusetts Department of Public Works answered questions. Attendance 42. 

December 16, 1953.-Joint meeting with the Main Society. Mr. Harry L. 
Kinsel, Mr. Clapp, Mr. Patton and Mr. Williams all from Metcalf & Eddy gave 
illustrated talk on "Construction of Thule Air Force Base, Greenland". At
tendance 133. 

January 13, 1954.-Mr. Gus L. Delaney, Portland Cement Association and 
member of Executive Committee gave illustrated talk on "A Study of Barrel 
Shell Behavior". Attendance 55. 

February 2, 1954.-Professor Gustave Magnel, University of Ghent, Belgium. 
Special meeting and illustrated lecture on "Newest Development in Prestressed 
Concrete". Attendance 160. 

February 17, 1954.-Joint meeting with Main Society. Mr. J. W. Buford, 
Vice President and Coordinator of Canadian Development for M. A. Hanna 
Company . delivered illustrated paper on "Labrador-Quebec Iron Ore Project". 
Attendance 10'6. 

March 10, 1954.-Annual meeting and election of officers. Dr. John B. 
Wilbur, M.I.T., spoke on "Applications of Stress Control to Structural Design. 
Attendance 63. 

Total attendance 1,107. Average attendance lll. 
Meetings of the Executive Committee of the Structural Section were held 

on May 13, 1953 and January 13, 1954. All members were present. 
Books on structural subjects in the Library of B.S.C.E. have been reviewed 

and a list of new books recommended for purchase was prepared for the Library 
Committee. . 

Respectfully submitted, 
C. J. KRAY, Clerk 

REPORT OF THE EXECUTIVE COMMITTEE OF THE 
TRANSPORTATION SECTION 

Boston, Mass., March 1, 1954 

To the Transportation Section, Boston Society of Civil Engineers: 

The Transportation Section of the B.S.C.E. held four meetings during the 
1953-54 season as follows: 

February 2 5, 1
1
953.-Annual Meeting. Officers for the ensuing year were 

elected. Benjamin W. Fink, Director of Park Engineering and Chief Park En
gineer, Metropolitan District Commission, Boston, Mass., spoke on the subject 
of "Storrow Drive and Related Projects". Attendance--45. 

April 8, 1953.-Joint meeting with Structural Section of the B.S.C.E. Dr. 
Leo Casagrande of Harvard University spoke on "Embankment Construction 
Across Soft Ground". Attendance-102. 

September 23, 1953.-Joint meeting with the Main Society. Mr. John D. M. 
Luttmen-Johnson, Senior Engineer, Fay, Spofford & Thorndike of Boston and New 
York spoke on "Transportation Problems of Ceylon's Ports". Attendance-37 .. 

December 17, 1953.-Mr. Phillip H. Kitfield, Chief Engineer, Mass. Turn-
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pike Authority, Boston, ·spoke on "Current Development of the Massachusetts 
East-West Toll Highway". Attendance-76. The average attendance per meet
ing for the year was 6 7: 

Respectfully submitted, 
S. J. V. GAWLINSKI, Clerk 

REPORT OF THE EXECUTIVE COMMITTEE OF THE 
HYDRAULICS SECTION 

Boston, Mass., March 11, 1954 

To the Hydraulic Section, Boston Society of Civil Engineers: 

The following meetings were held during the year: 
May 6, 1953.-Meeting at the Society Rooms the Section heard Mr. Elliot 

F. Childs speak on "Regulation of Flood Control Reservoirs in New England". 
Attendance 54. 

November 4, 1953.-Mr. Allen J. Burdoin and Mr. Thomas R. Camp talked 
on "True Siphons in Water & Sewage Work". Attendance 63. 

February 3, 1954.-Annual Meeting and election of officers in the Society 
Rooms. The following were elected for the coming year: 

Arthur T. Jppen, Chairman 
Ralph S. Archibald, Vice Chairman 
Joseph C. Lawler, Clerk 
Clyde W. Hubbard, Executive Committee 
Clifford S. Mansfield, Executive Committee. 
George S. Townsend, Executive Committee 

Four movies depicting model studies of hydraulic phenomena were shown. 
Attendance 58. Total attendance for the year 17 5. Average attendance 58. 

Respectfully submitted, 
RALPH S. ARCHIBALD, Clerk 

REPORT OF THE EXECUTIVE COMMITTEE OF THE 
SURVEYING AND MAPPING SECTION 

Boston, Mass., January 31, 1954 

To the Surveying and Mapping Section, Boston Society of Civil Engineers: 

The following meetings were held during the past· year: 
April 1, 1953.-Mr. Ernest A. Herzog spoke on "A Short History of Survey

ing." Attendance 32. 
October 28, 1953.-Mr. John W. Leslie talked on "Surveys and Federal 

Construction in Connection with Airfields in New England." Attendance 2 5. 
January 20, 1954.-Annua(J meeting and election of officers. The talk was 

by Robert W. Hunter on "Surveying Problems in Layout of Highway Inter
changes." Attendance 32. The total attendance was 89; average attendance 30. 

Respectfully submitted, 
ALEXA!>IDER J. BONE, Clerk 
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Boston, Massachusetts 

ALL TYPES OF REPRODUCTION PROCESSES 
Four Convenient Locations 

· EXCLUSIVE DISTRIBUTORS 

GURLEY ENGINEERING INSTRUMENTS 
POST DRAFTING & ENGINEERING MATERIALS 

Reproduction processes • Blueprints 
Drawing Materials • Photostat Copies 

ANDREW T.· JOHNSON CO .. 
15 Tremont Place, Boston 8, Mass. 

Branch 103 Newbury Street 
Telephone 

CApitol 7-1618, 1619 
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AD\'ERTISEMENTS 

..... Cal,- on- the New England 
Sales Office. of 

B-1-F Industries ... 

BOSTON OFFICE 
80 Boylston Street 

Bosio~ 16, Mass. 

Telephone: HAncock 6-1.060 

, HOME OFFICE 
345 Harris Ave., Providence 1, R. I. 

'Telephone: GAspee 1-4302 

PROPORTIONEERS 

feeding and proportion
ing equipment for solu-
tions ••••••• 

OMEGA 

volumetric and gravi
metric feeders for dry and 
fluid materials .• 

BUILDERS 

equipment for recording, 
indicating, and controlling 

HENRY M. MAUTNER 
Manager 

GERALD H. LAMPREY 
Moine 

RUDOLPH H. GRUNER 
New Hampshi~e & Vermont 

JOHN M. D. SUESMAN 
Rhode Island & Eastern Mass. 

LORRIN S. BRICE, JR. 
Western Massachusetts 

FRANK A. SHAW 
Connecticut 

ROBERT F. KELSEY 
Boston Office 

JULES E. BANVILLE 

•1-1-F JNous;;~~s I METERS 

FEEDERS 

CONTROLS 
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A SINGLE SOURCE 

Sole New England distributors 
for SOKKISHA 

1 ENGINEERS' TRAN.SIT 
TIUSCOPl1 

23 power. Internal fO<"u1. 
I .IS" cffc:ccivc aperture. 

VIRTICLI CIRCLl1 
4½" di■. whh vernier rc■d· 
in1 to 1 minute. 

I LIVILINO HIAD1 
Shifcina Center. 4-scrcw base. 
3 ½" dia.-8 thread. 

HORIZONTAL LIM■, 
S½" dia. with 2 vcrnicn read• 1 

ina 10 I minute, _j 
MODIL T. J. 10 
As low u S49S 
Complete with 

Tripod, Carryina 
Case and 

Accessories 

••• your choice of instruments 
and accessories by: 

Berger 
Chicago 
Dietzgen 
Kuker-Rankin 

Lenker 
Lufkin 
Sokkisha 
David White 

Almost any Instrument or accessory an 
' engineer or builder needs can be secured 

through Carl Heinrich Ca. 

WRITE ar PHONE for a quatatlan an any of 
your requirements. 

FLETCHER granite 
for 

BRIDGES AND BUILDINGS 
STREET AND HIGHWAY CURBING 

ASHLAR VENEER 

for 

BRIDGE FACING HOUSING 
LANDSCAPING 

• 
Brochure and price schedule will be mailed on requeat 

• 
H. E. FLETCHER COMPANY 

QUARRY AND OFFICE WEST CHELMSFORD, MASS. 
Phone Lowell 7588 
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TIME IS a relentless factor. But this cement saves time on every 

· c.oncreting job. Ciment Fondu is the cement to use on any 

urgent concrete work. h enables you to speed-up' your concreting 

jobs and eliminate production hold-ups. Under no circumstances is 

it necessary to allow more than 24 hours for Ciment Fondu concrete 

to be put to its intended use. 

Within 10 hours it is safe to walk on Ciment Fondu concrete 

floors. Ciment Fondu is immune to most elements that attack ordi-

nary concrete. Write for complete·technical information. 

The refractory properties of Ciment Fondu produce an excellent 

heat resistant concrete. 
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: .. ..... CIMENT FONDU LAFARGE •...... t 
CORPORATION 

141 East 44th Street New York 17, N. Y. 
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ADVERTISEMENTS 

HALF A CENTURY OF PROGRESS 
It's over a half century-fifty-four years to be exact-since the day the 
HEFFERNAN PRESS made its feeble start. That each year since then has shown 
an increase in the volume of business over the previous year should prove tihat we 
have kept pace with the times. 

THE HEFFERNAN PRESS 
150 Fremont Street 
Printers to 
Boston Society of Civil Engineers 
and OTHER good publications. 

Worcester, Massachusetts 

Walter Reed Corporation 
CONTRACTORS 

EXCAVATION_, ROADWORK AND DRAINAGE 

161 Massachusetts Avenue Boston 15, Mass. 

Tel. Kenmore 6-14 70 

S. Morgan Smith 

Company 

Manufacturers of 

HYDRAULIC TURBINES 

Only 
MAKEPEACE 

distributes the famous 

IU/ ..... c . 
~.,.-&; IN NEW ENGLAND 

xv 

and Accessories 
Transits, Levels, Tapes & Drafting 
Instruments. 

Rotovalves 

Axial Flow Pumps 

176 Federal Street 

BOSON, MASSACHUSETTS 

Come in and choose all your engi
neering equipment from the largest· 
stock in New England. 

Complete Repair & Rebuilding Service 

BLUE PRINTS • PHOTOSTATS 
PLAN REPRODUCTIONS 

Call CO 7-2700 

B. L. MAKEPEACE INC. 
1266 80'1"LSTOH SUfET BOSTON 
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