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Abstract:

On July 5, 1887 a group of mining, mechanical, and civil engineers, architects, and surveyors met in
Helena, Montana Territory to form the Montana Society of Civil Engineers. Their purpose was the
"advancement of the science of engineering and the interest of the profession." The engineers
organized in response to the unique physical and technical problems presented by a new environment,
problems which required the sharing of information and experience. They organized to defend their
reputations against unqualified and unscrupulous men who claimed to be engineers. They advertised
the presence of qualified engineers within the Territory and discouraged the importation of engineers
from eastern cities. They exercised a political influence on legislation dealing with matters of
engineering and technology.

The paramount goals of the Montana Society of Civil Engineers between 1887 and 1899 were
reputation and compensation. The association wished to appear as an advisory body above selfish
interests and petty politics. The engineers complained that in spite of exacting standards of education
and experience their occupation was ignored, distrusted, and underpaid. They coveted the status
attained by the legal and medical professions, which they felt would ensure respect, employment, and
financial security.

The early Society was essentially a Helena organization, composed of railway engineers, public land
surveyors, gold and silver mining experts, and a few irrigation specialists. By the mid-nineties railroad
construction was declining, and many of the Society’s charter members left the state. Public land
surveys decreased, and surveyors sought employment with cities and counties. Others turned to the
construction of hydroelectric plants, or irrigation canals and reservoirs. The decline of silver and
expansion of the copper industry drew mining and metallurgical engineers, geologists, and chemists to
Butte.

In 1897 the Society acknowledged changes within the profession by amending its name to the Montana
Society of Engineers. Civil engineers no longer controlled the organization; increasing specialization
and the growth of the mineral industry invalidated the original title. By 1899 the focus of the profession
had shifted to Butte's mineral industry. The Society again adjusted, moving the headquarters to Butte.
By 1901 increasing technological sophistication encouraged stricter requirements for active
membership, but industrialization led to relaxed standards for associate members.

In its first twelve years the Montana Society of Civil Engineers set a precedent of active involvement in
the state, in technical development, in legislative action, and in professional standards. But by the end
of the century the era of the civil engineers had ended.
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ABSTRACT

On July 5, 1887 a group of mining, mechanical, and civil engi-
neers, architects, and surveyors met in Helena, Montana Territory to
form the Montana Society of Civil Engineers. Their purpose was the.-
"advancement of the science of -engineering and the interest of the .
profession.” The engineers organized in response to the unique physical
‘and technical problems presented by a new environment, problems which
required the sharing of information and experience. They organized to
defend their reputations against unqualified and unscrupulous men who
claimed to be engineers. They advertised the presence of qualified
engineers within the Territory and discouraged the importation of
engineers from eastern cities. They exercised a political influence on
legislation dealing with matters of engineering and technology.

The paramount goals of the Montana Society of Civil Engineers
between 1887 and 1899 were reputation and compensation. The association
wished to appear as an advisory body above selfish interests and petty
politics. The engineers complained that in spite of exacting standards
of education and experience their occupation was ignored, distrusted,
and underpaid. They coveted the status attained by the legal and
medical professions, which they felt would ensure respect, employment,
and financial security..

The early Society was essentially a Helena organization,
composed of railway engineers, public land surveyors, gold and silver
mining experts, and a.few irrigation specialists. By the mid-nineties:
railroad construction was declining, and many of the Society's charter
members left the state. Public land surveys decreased, and surveyors
sought employment with cities and counties. Others turned to the
construction of hydroelectric plants, or irrigation canals and reser-
voirs. The decline of silver and expansion of the copper industry drew
mining and metallurgical engineers, geologists, and chemists to Butte.

In 1897 the Society acknowledged changes within the profession
by amending its name to the Montana Society of Engineers. . Civil
engineers no longer controlled the organization; increasing speciali-
zation and the growth of the mineral industry invalidated the original
title. By 1899 the focus of the profession had shifted to Butte's -
mineral industry. The Society again adjusted, moving the headquarters
to Butte. - By 1901 increasing technological sophistication encouraged
stricter requirements for active membership, but industrlallzatlon led
to relaxed standards for associate members.

In its first twelve years the Montana Society of Civil Engineers
set a precedent of active involvement in the state, in technical devel-
~opment, in legislative action, and in professional standards. But by
the end of the century the era of the civil engineers had ended.




CHAPTER 1
AN ASSESSMENT OF SOURCES

In July 1887 a group of men, composed of civil engineers, mining
engineers, and surveyors, met to form the Montana Society of Civil
Engineers._ This ofganizétion, later rénamed the Montana Sogiety of <
Eﬁgineeré, is 'still actively involved in engineering in Montana. In 1973.
the Society &ésignaté& Montana State Univeréity.as its official archives
and transferred a11.records over two yeérs old to that depositor&.

| The story of thé records of the Montana Society is not an unusual
one, but it hasva happier ending than that of most institutional docu-
menté-of this néture, The Society did mot have a clubhouse,Aso its
archives were shifted from place to place and finally disappeared.
Occasional attempts were made to trace the papers, but were finally
given up in the belief that they had beeﬁ lost or destroyed.

Then ;n gbout-i970, Davidson Piper of the Anaconda Company; a
member of fhe Sociefy, found a box of Qldubapers in a storage foom of
"Ehe Hennessy Building iﬁ4Butte.(The upper floors of fhe building-house
the Anac&nda Lompany offices.) The,eollection, which included.ledgers,-
corresponﬁencg; publications, applications, and minutes of meetings, |
was turned over to Dix Sﬁevalier of Helena. Mr. Shevalier, a pést
president qf the Society énd a member of its Archives Committee, spent
maﬁy hours cleaning and sorting the papers. In 1973 Mr. Shev#lief

delivered the collection to Dr. Glenn Martin, Head of the Department of
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of Civil Engineering at Montana State University, who had been instru—
mental in ;rranging their transfer. ﬁr. Martin‘moved phé records to the
Montana State University Archives, where Ms. Minnie Paugh of Special
Collections performed a preliminary inventory.. |

On receipt of phe Society archives, Ms. Paugh inventoried the
collection. She ;rranged the materials chronologicélly,'as far as
_possible, since it had 6bviously been so.drastically rearraﬁged as to
destroy the qriginalnor&er. When an item was undated she left it in the
original position wi;h respect to other documents.

The Scﬁool of Engineering also_Conﬁributed financially to the
historical record of the Montana Societonf Engineers, by arranging a
reseafch assistantship for a graduate sﬁudent in history to study the
organizatioﬁ'and its impact on the development'of Montana. I was fortu-
nate enough to be that student, and in August of 1973 began to_work with
the documents. |

The collection has been roughly divided into corresponﬂence{
membership 1ists,vmembérship applications, minutes of meefings; and
papers of publications.i The correspéndence caﬁ'be classified as 1et£érs,'
financial tfansactiéns, proposals for action by the Society énd reporté
of meetings or committéeé. "I see noléeason to doubt their autheﬁticity
as originai records of the organizatiqn.

Information for the years frém 1887 to 1900 is obviously‘

incomplete. Some correspondence files consist only of transactions;
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two receipts cémpfise the file for 1893. 'Others include vaguely-worded
replies to missing letters. I have been able to add some. items to thé‘
coliection, but much of the information has been gathered froﬁ news-
papers, particularly the Helena IndeEendent; The Soéiéty headquartered
in Helena, and often submitted abstracts of meetings to the local '

papers.. Special speakers occasionally attracted news coverage.

‘Enginéering.journals, such as,EﬁgineefingﬁNews and the Engi-

neering and Mining Journal yield additional information on professional

developments in Montana. The Transactions and Proceédings_of the
national engineering societies contain'séme iﬂférmation. From 1888 to
1915 the Montaﬁa Society of Civil Engineers.was a member of the
Association of Engineering Societies, a nationwide group of city and
state engineering organizations. The Association published a monthly
Journal which carried abstracts of the gociety's meetings; The Journal
also printed selectedApapefs which had been read before the Méntana
Society. Copies of parts of the Journal relating to the Society have
been added to the collegtion.

Other'sources include contemporary corresppndence of soﬁe of
tﬁe members. The F. L. Sizer collec#ion and. the ﬁalter W. delacy
collection at the Moﬁtana Historical Society were particularly helpful.
Secondary sources include histories of Moqtané and histories of the .

" engineering profession.
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One of'the problems in working with the collection is that it
is an.institutional record. The amount and type of material éreserved
fluctuated with changes in officers. 1In periods when the Socigty had .
no permanent rooms the records were moved about with tﬁe officers, and
materiél no doubt‘wasnlost. After sgventy-five\years only fragments
of the original documents remain. |

The primary‘vglue of the correspondence lies in its originality.
The letters were written in response to- issues and events vital to the
Society during ‘the last decade of the nineteenth century. They reveal
that the Montana Society of Engineers was recognized by its fellow
institutions, to the extent that they requested répreSentation in
~ planning for the Columbia Exposition. This was an era of technical
organizations and of professional pride and ﬁarticipatién.,

A secretary's habit of noting on the back-ofja 1et;ef what
action had been taken,'e.g. "Read at meéting of NoQ 15/90 Ans'd Nov.
22/90 reporting aétiéﬁ of MSCE" gui&es.one to the minutes of that
particﬁlar meeting for a record of the:discussion. Letterheads yield
addresses and employﬁent’records,.tifles and positions.' The style of
penmanship and phraseology help one to “get into" the period, and aid
in deciphering unclear handwriting.

The letters were written by the central figures of the Society,

but not necessarily by central figures in Montana engineering. Often




5

the men who built the bridges, platted the veins, and surveyed the rail
lines were too busy and too mobile to assume the responsibilities_of
organizational leadership. Also, business letters do not refiect
conceptions of oneseif and one's role in society as personal letters
do. |

Some letters reveal more personality: Mr. Wiiliaﬁ A, Haven.
commented that "If airéhips were in éommon use, as an able ei—president
of the Am Soc C E‘hopes soon to be the case, I would gladlf take
passage & attend your meeting. . . ." Mr. Haven went on to remiﬁisce
about the roéts of the chiety, beginning with éolonel Dodge. He spoke
of its use of publicity in matters of publié works to uphold engineering
standar&s in the State, aﬁq to advertise the éxistende of expert
'engineers'within Montana. He thankea the meﬁbers for his election as
an ﬂonorary Mémber, apd added that he was now fresidenﬁ of the Engineers'®
Sociefy of‘Western‘New'York at Buffalo. Mr. Havén, in his nearlj
illegible writing, left the historian a'wealth of information. One is
taken back to a time in which air travel was still science fiction fo
the‘average citizen.' Two of the organiéiﬁg members of the Society, Mr.
Haven and Col. Dodge, are mentioned by name, and policies of the eariy '
soeiety are outlined briefly.

Letters aré not always so informative. Many referred vaguely
to "the matter to which you refer in your favor of the 19th" and one is

-totally lost as to the subject of the exchange. Elliott Wilson, in a
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letter to‘the'Soéietyvs'Secretary, endorsed the appoinfment of an
alternate delegate to tﬁe Committee on the Columbia Exposition, but
neglected to giﬁe the name of the new delegate. The‘info£ma£ion is
not irretrievable,; but a search of enginéering jéurnals and newsﬁapers
for the Committee proceedings is time consuming.
Financial transactions for the colleétion are- generally
. fragmentary, but the record for 1899 appears to Be quite complete, and
yields valuable iﬁformation on the income and exﬁenses of £hé Society.
On January 20, F.ﬂw, Blackford was reimbursed for the expense of type-
writing drafts of a proposed bill for State Engineer, indicating an
active intereét by the Society in legislation concerning their pro-
fession. A similar reference to House-Bills No, 28 and 29 -and to
reimbursemént of members traveling to Héiena Lo_address the legislature
confirms this iméression. One can go to1the Legislative record for
furéher iﬁformation.
' Bills for newspaper offices; such és that.of January 21, 1897

for fifteen copies of the Anaconda Standard, send one to the newspaper

files in search of a pertinent article. Assessments by the Association
of Enéineering Societies ‘lead the historian to the Journal of the
Association.

The correspondence also included reports of committees, such

as the,proppsed amendments to the Road.Law and Couﬁty Surveyor Law.
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A comparison of the proposals with the final legislation provides a
hint as to the influence of the Society on the Montana Legiélature.
Another category §f the correspondence, that of published

reports like the Proceedings of the General Committee on the Inter-.

national Engineering Congressf . . helps to establish.the position of
the Society within fhe engineering professibn, And gives additional
insight into the status of engineers in éociety. In a speech to the
Committee, C. C. Bonﬁey, President of tﬁe World's Congress Auxiliary
Exposition, emphasizgd‘his vision of a world-wide cooperation to
. benefit mankind, and engineers as the architects.of the physical
structure. |

In summary,.the Montana Society of Engineers,‘coliection frém
1890-1900, is only a vague and truncated reflection of the concerns
and activities of the men who composed the Society. The fragmentary
nature of the colleétion; the vagueness of Letfers and bills, the age
of the papers, éhe blurring of ink, the gfoupings with no record of
who étapled the papers or made the marginal ﬁotES, all present problems
for the historical researcher. Onfthe other hand;,these are original
records of the Society, written in response to current events. To my
knowiedge, they present tﬂe only existing internal records of the
affairs of thé group. No histories‘havg been‘ﬁritten on engineering

in Montana, so the 6n1y other records available are in the techmical

and engineering journals, local newspapers, biographies and
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.autobiographies, contemporary histories, or secondar& sources. A
careful study of the correspondence can provide a guide thyough these .
sources, and eventually yield the outline of a picture Qf the Montana
Society of Engineefs.

'The Montanaléociety of Engineers was unique'émong engineering
associatioﬁs, sinpe the 6rganizatioh.was formed in 1887, two years
before Mbntana gained étatehood. A.challénging physiéal~en§ironment
'yielded opportunity for technological developmgnts. . The newnesé gnd‘
isolation of the region and the engineering profession's prominence in
iés development géve the Society an . opportunity fo shape legislation.
Competition from unqualified and unscruﬁulous men calling themselﬁes
"engineer" required establishment qf'standards'of professionalismi The
goals throughout the early years, in addition to the development éf new,

technical products and processes, were compensatiqn and. reputation.
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CHAPTER 2

"CO-OPERATION AND ASSOCIATION:" THE NEED-FOR
A PROFESSIONAL SOCIETY 1867-1887
From Helena, Montana Territory, November 14, 1877, Walter W.
delacy wrote to his cousin Fannie,
Our new Surveyof General is a very particular man, and-
examines all papers himself, something that no other before
him ever did., He is not a surveyor, but has asked me to
teach him the business, so that he can understand it at
least theoretically., He is someone, I believe, a very
honest and conscientious man, who intends to try & live
on his salary and not rob his Deputies. He is not popular
here, because he is honest and don't drink whiskey, and
comes from Deer Lodge, but he will be a good one for us
I think, and I am heartily glad to see an honest adminis-
tration once more.
DeLacy's surprise at the honésty of the new Surveyor General,
Roswell H. Mason, stemmed from a decade's observation of that office.
DeLacy had come to Montana in 1859 with Lt. John Mullan, who was
building a wégon road from Ft. Benton to the Dalles. In 1861 he
returned to the Montana gold fields and spent several years pros-—
pectiﬁg around Bannack, Virginia City, and as far south as Jackson
Hole, Wyoming. In 1864-65 he laid out town sites for Ft. Bentonm,
Deer Lodge, and Argenta, and made the first map of the newly-created
Montana Territory. He was appointed Colonel of Engineers by Acting

Governor Thomas Meagher, and took charge of a supply train to Ft. C. F.

Smith during the "Indian War" of 1867.
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DeLacy was by this time a recogﬁized authoritf on the geography
of Montana Territory, and when Solomon Meredith was appointed first
Surveyor General of Montana in 1867, he made deLacy his official map-
maker. For three years deLacy held the position; he and Benjémin F.
Marsh, the field assistant, 1ocatéd the .initial pdint an& ran the basé 
line for Montana surveys. In 1871 he left the Helena office for
private practice, made surveys for the Union Pacific Railroad,-and
spent . two years as He%ena city engineer. Liké many.engineers and
survefors, he contracted with the surveyor general's office for pubiiq"
land surveys;.2

State and Territorial surveyors general were presiaential
appointees, and the spoils system was the order of the day. Each
administration replaced current officeholders With personal”friends
and party-faithfuls. In some cases, the appointees Were,good;,quaiifigd
men. Often, however, they took advantage of their 1imited‘tequ£e for
pergonal gain, awarding contracté to friends and extractiﬁg bribes fro@
the &epufy surveyors.

In 1871 Henry D. Washburn, Montana's second surveyor genera%,
died from exposure suffered in an exploration of the Yellowstone Park -
area. President Grant appointed John E. Blaine to replace him. ﬁlaine
charged delLacy and the éther deputy surveyors 20 percent of each
contracf he let. 1In 1873 Blaine was tried for extortion and férced to

resign, and Grant appointed Andrew J. Smith of New York.3
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A'ﬁew appointment presented.an additional threat, since Smith
might bring assiétants with him from the East. The deputy surveyor's
position was extremely insecure, based as it was on the whims of
Congressional appropriations, political patronage, and the graft of

greedy surveyors general. '"Federal Officers, who have the giving of

' complained delacy,

Contracts, can practice any amount of. extortion,'
1st because they can always find men to take Contracts, who
need them, and next because it is useless to complain to higher
authorities as every obstacle is thrown in the way of getting
a conviction, or having them removed, and 3rd if they are
removed the probabilities are that their successors may be
worse. Such is the civil service of the U. S. This Surveyor
General promises me a good Contract this year if he gets
sufficient appropriations, and as nearly all the profitable work
will be done then, I shall take nmo more Contracts, but endeavor
to get into some other way of life, where there will be less
risk, and perhaps as much profit, and where I will not .be under
the mortification of having to give up a portion of my earnings
to a set of scoundrels. I would not mind it so much if the men
sent out here, were not [sic] of ordinary respectability and
good habits, but they are not. Our former Surveyor Genl. Blaine,
was an awful drunkard, came near being convicted of extortion,
and had to resign, and in the course of a few months, was )
appointed Paymaster in the Army, with the rank of Major. Our
present Surveyor General is also a drunkard, and an utterly.idle
man--has no profession, and after being two years in his office
don't kmow anything about his office except to sign the papers .
that are presented to him, . . A

In 1877 President Hayes suspended Smith, and appointed Roswell.
H. Mason, whom déLécy characterized as "the first honest Surveyor |
General that we h;ve ever had." Mason was sensitive to the p;oblems
of the deputy surveyors and to the:defects in the system of public

land surveys which contributed to corrupt practices. While many of the
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charges ofvgreed were undoubtedly justified, part of the problem arose
from iegislation unfit to the rough, inhospitable 1aﬁd-peing surveyed.5
Montana presents a striking. contrast to the broad river valleys
of the East, or the gently rolling hills of the Great Plains. The
western river valleys are often narrow and winding, framed on either
side by steep, heavily-forested mountains. To the east, the Missouri
and Yellowstone Rivers and their tributaries boast rich agricultural -
lands, but the valleys are still narrow by eastern standards, and
flanked by 300°' embankments. The plains above the rivers are broken by
rough canyons a hundred feet deep. The winters are bitter, with
occasional 440'degree témperatures;-heavy snowfall, and piercing winds;
spring comes -late and wet, turning streams to torrents and low lands to
‘ bogs.6
Rough terrain and short, unpredictable seasons hindered the
surveyors. The barty of Rollin I. Reeves, surveying the boundary
between Wyoming and Montana, quit work in the fall of 1879 near Cooke
City, Montana Territory. Reeves wrote,
On the morning of October 6th a light snow was falling. . . .
On the morning of the 9th while it was still snowing, a part of
our number went out on line and brought in the instruments and
tools that had been left on line the evening of the 5th.
Althoug? this point was not two miles from camp, it was the
hardégt,day's work experienced by several members of the party
during” the survey. The surface is covered with fallen timber,
dense undergrowth, and vast quantities of boulders and broken
stones. : '

The snow was wet and heavy. As it fell from the trees it
drenched the men through and through. It required nearly all
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~ day to bring in the instruments. vAccordingly the camp Was‘j
.,disbanQed, some going to Yellowstoge Park, some to Bozeman,
. some to Qrow Agency, and others to Fort Washakie. ... .

‘In tﬁe spring the survey continued, and Reeves recofds the loss
éf a @An Whpu"must have fallen down one of thé pgmeroﬁs horrible canyons
which.are ﬁo;;rious in that region. - His horse and coatzﬁefe fouﬁd but
not himseif thoﬁgﬁ vigorous search ﬁas made -for him along the streams
and along the 1ower,1evels."7 |

Physical conditions were further complicated by the survey
system's administration. Each session of Congress appropriated a lump
sum for the survey of each state or territory, and specified the rates
to be paid for work done. The surveyor general.then let contracts to
bonded deputies who carried out the work. Oﬁ completion of the survey,
the deputy made up-his notes, which were examined ﬁy the surveyor
general's staff. If approved, maps and notes were seﬁt to the General
" Land Officé in Wasﬁingtén, D. C., aﬁd‘an examiner checked the work in
the field. If the survey was approved, the plats were sent to the_land
offices, the settlers could enter their claims, and the surveyor was
paid.

Meanwhile, the deputy was forced to borrbw money to cover his
operating expenses. He had to provide all equipment, horses, and board"
for his men, in addition to salaries. He competed for labor with the

farmer and miner, and was forced to pay $2 per day, including idle days.

The season gengraliy began late, due to delays in Congressional
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approval of appropriatiené and ended in October or November with the

_first heavy snows. During the winter the deputy surveyor épent his

time ih making up his hotes and maps, so was unable to work at other
johs, egcept perhaps on occasional mineral survey. He also had to pay
board for ten or fifteen horses, at $2 per head per month. Final
approval of the survey might take as 1ong as three years, during which
the surveyor was charged twelve percent interest on his 1oan 8
Regulatlons governing the surveys augmented the problem. The
appropriation bill specified the classes of 1ane which could be surveyed;
deputies surveying other lands would not be paid. Only nenhmineral
timber lands could be surveyed, and no pastoral 1ands The system put

the burden on the surveyor, who must dec1de how the land should be

classified. As deLacy pointed out, in a 1etter to Surveyor General

Mason, men unaccustomed to the arid sagebrush flats of the West were

often unable to judge the land's fertility.

In 1863, I was one of the first to ‘enter the Stinking Water
'Valley, on my way to the far famed Alder Gulch. I thought then
that I had never seen a more desolate or worthless looking valley.
It was covered with sage brush. Within two years this sage-
brush land proved to be excellent farming land, and to-day the
valley contains many thriving farms, well cultivated, has at
least two towns and a large number of herds of cattle, horses,
and sheep, besides mines on every side . of it.

I have seen the same thing in other places 1n this Terrltory,
in California, in Idaho, and in Washlngton Terrltory. My expe-—
rience has been a very varied one, yet withal I might survey land °
and declare that it was agricultural; it might be inspected by
some one who had no experience in this country and rejected ‘as
such; and I might lose my time, my money, and my employment.9
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_Masonﬂused deLacy's argument to plead for a'change in the
sysfeﬁ. He.pointed out that settlers often misrepresentédjiandAin
requeéF;ﬁg a survey, because they were unaware of the classifications
éndvalso because‘they-wére not sure where .the townshiﬁ lines ran. A
surveyor might take a contract for a given township, buy provisions,

hire a surveying crew,'and travel to the site, only to find that it was

" not agricultural land and thus not surveyable. In this case he was

supposed to survey those portions legally acceptable and then find
other townships to substitute. "The temptation is great," Mason
acknowledged,
to proceed with the subdivision of townships includéd in his
contract, irrespective of the character of the land, especially
. when, 'as had been the case for the last two years, the appro-
priation for surveys is made so late that the deputy cannot get
into the field until long after the fiscal year commences, has
to work in the late fall and winter, until the snow drives him
in,.and go out again to finish the work in the spring, when the
weather is, if possible, worseﬂlp
Mason recommended that the entire territory instead be surveyed
into townships, with comprehensive .descriptions of topography. More
complete surveys could be made as the country was settled.
The Surveyor.General also emphasized the iﬁportance of exami-~
nations in the field. All work was to be inspected by an official who .
would repeat a portion of the survey, checking for accuracy, construction
of corners, and description of topography. Except for examination of the

form of the notes, this was the only check on surveydré;, Unfortunately,

inadequate épbropriations limited the surveyor general's staff and
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delayed copying of notes and maps andlexamination of surveys in the
field. Many surveys were never examined, either because the survéyor
general lacked the time, skill, and funds, 6r because‘he considered the
position as a sinecure. When fraud Was_discovered, neither surﬁeyor nor
bondsman was prosecuted;

'Often'the sufﬁeys were poorly done, for many of thg surveyors
were unskilled. Some were railroad engineers who had no experience in
1gnd surveyé, were uﬁfamiliar with the ter¥itory, and did not know how
to write up the field notes. Others had no knowledge of surveying at
all, or lacked even "the slightest knowledge of mathematics."11

The men's morale was undermined by decreases in rates. In the
early 1870's rates were $15. per linear mile on standard lines, $12. fbrv
township, and $10. for section lines. In 1876 the.rates dropped dras—"
tically, to $10. for standard lines, $7. for township, and $6. for
section lines. Augmented rates were alloweé for "heavily timbered l;ndf'
but the maximum was $13. per mile, less than the'pfevious‘standard‘rate._
: Iﬁ 1877 regular rates were the same, but-éugmented rates rose to $16.
for standard lines, $14. for township, and $10. for section lines in
"heavily timbered ana mountainous" regions. In 1878 Mason comparéd the
2.8¢ per acfe.paid Montana surveyors with the 7¢ paid by the Province of
Ontario, and requested an increase in rates. Rates were increased in
1880 to $12., $10., and $8., but Mason's report effected no significant

changes in the system of public land surveys.12
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Mason remained in office throughout the Hayes administration,
but in 1881 President Chester Arthur appointed Henry M. féller as
Secretary of Interior.. John S. Harris, former Louisiana Senator‘and
director of the Texas & Pacific Railroad, became Surveyor Qeneral of
Montana Territory. The following year Congress again decreased s#rvey
rates, allowing $9. for standard 1inés, $7. for township, and SS. for
section lines. Augméntéd rates were $13., $11., and $7. In less than
a decade rates had droﬁped to sixty percent of the original level, but
the least aﬁcessible land remained to be surveyed. In 1883 Walter W.
deLacy wrote to Congressman Martin Maginnis, warning that at the
decreased rates many surveyors had losg money the prévious year. Unless
-rates were revised, none wouid be willing-to take contracts for the
next season.

There were, however, other ways to make money in the rapidly-
growing'western territories. As settlement extended westward home-
steaders demanded surveys describing the land so they could file claims.
An act of 1862 established the special deposit system; by which settlers
deménding'alsurvey deppsited its cost in a government depository. After
1871 the settlers were issued certificates of deposit which could be -
used to pay for homestead or preemption lands in the township being
surveyed. In 1879 another act allowed the cer;ificates, or "scrip," to

be applied to lands anywhere in the United States. This created a market
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for the certificates, bought by speculators at 93 and 94¢ on the
dollar. With time, the schemes became even more elaborate.14

In 1882 Frank L. Sizer, Chief Clerk in the Montana Surveyor
General's office, wrote to R. W. Burns of-Yankton,.Dakota Territory,

I wish to tell you confidentially that I know that a large
amount of scrip will be issued in this Territory this season,
and if you desire I can put you in communication with the
parties to whom it will be issued directly-~This will be
first hands you see and you ought to be able to make a very
good bargain with them, but please remember that I must make
something out of it--and govern yourself accordingly.
Sizer estimated that a man with $10,000. cash to invest could realize
a twenty~five percent profit within a year.15

In addition, Sizer attempted to guarantee the presence of scrip
by encouraging settlers to apply for special deposit‘surVeys. He wrote
to a friend, E. J. Hall of Denver, that he needed "a éharp business man
who can talk well and explain away the doﬁbts of the honest ranchman in
‘regard to signing the Application and the assignment of the scrip."

The business was evidently profitable, for he was willing to pay a
starting salary of $150. per month--equivalent td his own--plus

1 .
expenses.

Sizer's correspondence indicates that Surveyor General Harris
was aware of the scrip schemes, if not actively promoting them. When
E. E. Cunningham, ex-Surveyor General of Nebraska, wrote to Harris
attempting to get a share in the schemes, he was turned'down; but

Harris had given Sizer "full swing in the office."l'7




|

|

19
By 1885, when Grover Cleveland was inauguraped'President,
corruption in the special deposit system was Widespéead. The new,
Commissioner of the General Land Office, William A. J. Sparks, reported
£o Interior Secretary L. C. Q. Lamaf that ;gondoﬁement‘af i;regularities
had come to be regarded as a part of the official duty of the super; |
vising and accounting officers of the Gpvernment.

I found that augmented rates for surveys were allowed upon no
other evidence that the character of the survey warranted such
rates that the interest statement of the contractor; that it was
common to allow townships to be surveyed other than those

" originally embraced in the contracts upon which the liabilities
were estimated; that it was a frequent practice of deputies to
return a survey for part of a township under a deposit for the
whole, and omit the remainder as unsurveyable, when upon a new

-deposit being made another contract would be procured and the
land returned as surveyed, or, tpon receiving a contract for the
survey of a township, the deputy would execute the easier portion
and leave the more difficult to remain unsurveyed and to become

. subject to an extra charge to the government hereafter, and that
it has not been uncommon for deputies to be paid twice for doing
the same work, once for the original survey and again for ‘re-

- tracing' it under another contract.

While these conditions did not exist to the same degree in all

the western states and territories, . reform obwviously was needed in the’

'public land surveys. When Harris left office in 1885, delLacy's friends

recommended his appointment as Sﬁrvgyor General, but Interior Secretary’
Eamarlappointed an old school frignd, Benjamin H. Greené. Greene's
appointment; based on his acquaintance with Lamar, was not unusual. His
uniqueness derived from that fact éhat he was a practicing engineer,

with a substantial reputation.
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When Greene a;rived'in Helena, he and deLacy discovered that
they had worked together'és engineers on the New Orleans and‘J;ckson
.Railroad'in 1852. The two men had muchlin common; béth were\born in
- the South though deLacy, born in 1819, was ten'years older than Greene.
Both men were college graduates, and deLacy had been tutored at West
Point (though never admitted) and taught at Army and Navy schools.
Both begaﬁ their engiﬁeering careers in railroad construction, both .
were involved‘in surveys for road and canal séhemes-in the southern
states and in Central América. Greene served in the.Confederate Army,
deLacy volunteered for the Mexican War and the Yakima Indian War of
1855. Both had eqdured physical hardships-—Greene on Confederate
battlefields aﬁd Mississippi levee reconstruction, deLacy on South-
western dgsertS'and in building roads fo Canadian gold‘fieidsééand were.
viétims oé the cyclic financial crises and the political maneuvering.of
ninetgenth—cenfur& Ameri.ca.19
Delacy readily accepted Greehe'sAoffer of a position as Chief .
Mineral Clerk, coﬁfiding to Fannie that
It suits me very well, what with my knees, and my being s0
heavy, it is difficult for me to get along over the mountains,
and T shall be glad to have a rest. There are so many surveyors
in town, and everywhere, that it is difficult to make more than a
living--and there will be plenty more to come with these rail-
roads.20 ' '
Railroad location and construction brought many surveyors and

civil enginéérs to the West. 1In 1886 the Great Northern Railway was

~approaching Great Falls, and its subsidiary, the Montana Central, was
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building lines linkiﬁg cqmmunities albng the C@ntinental Divide. The
‘Northefn Pacific, unable to build branch 1ines,ﬁntil the road was
cpmpleted to Tacoma, organizéd the Northern Pacific & Montana Railway
Company to -begin adjunct work in Montana. Competition was keen,-J. JT
Donovan of theé Northern Pacific recalled, "crossing in the field,
fighting in the cdurts; yet with no bad blood betweennthe two corps of
engineers." And when the Montana Central reached Helena, rival
enginéers weléomed it with a sign, "IN, P. Péy‘your money. Take your,'
qhoicé. M. C.'" Location was not always so peaceable;lE. H. McHenry
fecalled an armed confrontation when the Northern Pacific "jﬁmpedﬁ
part.qf the Union Pacific's abandoned line between Dillon and -Helena.21

| Generally, tﬁoﬁgh, the enginéers were more concefné& with prob-
lems of climate and terrain. John Stevens, writing iﬁ 1926, recalled'
his discovery of the Marias Pass in 1889, -E. H, Beckle;, Chief
Engiﬁeer of the Puget Sound extension of the Great Northern, hired‘
Stevens to search for the legendary pass through the northern Rockies.
Stevens left Ft. Assiniboine, near Hé&re, in late November, with some
inacq@rate reconnaissance sketches, team and driver, a ‘saddle horse,
aﬁd an assistant from St. Paul "whose friendéﬁiﬁ for John'Barleycprn
made him worse-tﬁan ﬁseless to me." The pﬁrty traveled tﬁroﬁgh
blizzarﬁs all the wéy ;o‘the Blackfoot Agency, where the white man
balked. THe'Blackfo&t Indians, feariﬁg ghe evil spirit at the river's

head, refused to accompany Stevens. A Flathead murderer seeking
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refuge with the Blackfoét finally agreed to go, for the ﬁrice of some
'woolen underwear, a red blanket, and the éromise of a jug of whiskey
when they returned. The Indian "played out" near the félse summit, so
Stevens built him a fire and continued west. He found the pass and
satisfied h1mse1f that he had found the Pac1£1c watershed, but it was
too near dark to return.
It was practically impossible to build and . keep a fire going, so
I tramped a track about.a hundred <yards in length and walked it
back and forth until enough daylight broke to make it safe to
travel. . . .When I reached the Agency, I found that the mercury
had been at 36 deg. below at the Agency the night I spent on the
summit, some 1500 feet higher and what it was there, the good Lord
only knows but the mosquitos didn't bother me.
Locatién of the Great Northern Railway through Marias Pass shortened
thg line a hundred milésland saved in curvéture'an& grade line, making
the Hill rgad fhe most efficient and ecgnomical of the‘transcontinental ;
Lines. %2 | |
The problems of'curvature and grade plagued moun;ain railﬁéy
location. W. A. Haven, Northern Pacific & Montana Railwéy enginéer,'
came to Moﬁtana from thé‘Erie Railway where maximum grade was five-
FenthsApercent énd curvature four degrées. On the 1ine from Helena Eo
'Buﬁtg.his superior set the limits of;g four ﬁercent gfade and. a twenty"
degree curve. "I might say," Haven added, "that we did not exceed
these-limits excepting'én the railroad from Boulder to Elkhorn, wheré

we made a four percent grade and a twenty-two degree curve." He had

trouble, however, finding a locating engineer who could survey to a
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grade line until his leveler, E. H. McHenry, said he could do the
work. "'All right, go ahead; if youncan do it your pay will be $100

per month as a starter, instead of $40 as leveler,' 'So this was the‘

beginning of the upward growth of MeHenry."23

In 1889 McHenry, searching for an economical route for ‘the
Northern Pacific line east from Butte, reconnoitered Pipestone Pass and
discovered the pass he named the "Homestake."

On the western side of the [Homestake] pass, the slopes were
very precipitous, dropping 800 feet in three~quarters of a mile
to the upper "bench" of the Black Tail Valley; there was, however,
ample distance in which to make the descent before the crossing
of Silver Bow Creek was reached and accordingly there were no
location problems to be solved on this side of the mountain,
apart from the difficulties introduced by the excessive roughness
of the slopes which is a characteristic feature of the granite

- formation of this general region. This condition was very marked
in the Homestake Canyon on the eastern slope of the mountain
which later taxed both the physical and trigonometrical powers of

. the engineers to .their utmost in fixing and marking the line of
definite location, thru the wild and tangled mass of huge boulders,
timber and brush as then encountered.

Inc1dentally, ‘these conditions afforded good shelter for both
bears and mountain lions which were frequently and in some cases,
most humorously encountered by the engineers, until they. were
finally driven out by the heavy blasting, when the construction
of the roadbed was begun. 24

Bears and mountain lions, inclement weather, rugged mouneains
and swift snow-fed streams all presented physical and technical problems
for engineers trained on eastern railroeds. The.civil engineers recog-
nized the advantages of sharing new and innovative skille.

Montana's mineral wealth pfesented another challenge, as the'

mining engineers developed elaborate mechanical and chemical processes
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to deal with the stubborn ores. By 1886 placer mining héd given way
to quartz and silver operations, and investors recognlzed Butte's
copper potentlal. In 1885 Montana produced $21,954,150. worth of gold,
silver, copper, and lead, an increase of fifty percent over the previous
year. Of that total, silver contrlbuted $11 5 million, copper $6 78
million, and gold 3.4 million. By 1887 the respectlve values were
$17.8 million, $8.85 million, and $6 million, for a total over $33
millioh. Minés, smelters and millSvrequired knowledgeable management;
attracting engineers from the Comstock Lode, from eastern states, and
from other engineering pursuits.25

Montana's engineers were gaininé recognition for their

expertise, serving on special committees advising cities and counties
on engineering development. In June of -1886 Benjamin Greeﬁe, Walter W.
deLacy, and Col. J. T. bodge,‘Chief Engineer of the Montana Central’
Railroad, were appointed to a commission on a sewer systém for the city
of Helena. The commission was apparently an advisory body to City »
Engineer George K. Reeder, who had presented a detailed report to the
city council. 'The Independent commepded the report, but édded,

It shows consi&eration beyond his years, but.we must differ
with Alderman Duff's assertion, that he is competent, in con-
Junctlon with the sewerage committee,. to devise a system satis-
factory to the city. It is entirely too large a question to be

handled by any but experienced sanitary englneers and the amount
involved is too great. . . .26

The Helena paper's demand for an "experienced sanitary engineer"

illustrated the local engineers' lack of'statug. Thirty years later
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W. A. Haven recalled his humiliation when Helena "“sent to St. Paul to

get an Engineer to tell her how a city on a steep hillside could be

drained."27

Montana's engineers were becoming aware of themselves as a
profession, in the sense of a group of men whose occuﬁations required
specialized skill acquired through education an& experieﬁce. Greené's
arrival in late 1885 cbincided with qutana's development intb a state;
with fhe movement for reform in pubiic land surveys; with rapid
expansion‘of railways, mines, and smelters; and with a national trend
toward o;ganization bf.écientific and:technical professions. Contact
among deputy surveyors operating out of Greene's office and the railroad
and mining engineers headquartered in'Heleﬁé contributed to a sense of
unity. Territorial demands for statehood added a note of permanency,
and engineers began to think of themselves as citizens of Montana, with
professional reputations to protect.28

An immediate concern was to exclude incompetents, such as
inexperienced survéyors and speculators; from pragtice of engineering.
Protection was needed, too, against attempts to reform éhe publig land
sﬁrvéys, Cleveland? Lamar, and Sparks fhreatened both the surveyors'
reputations aﬁd their economic interests. Letters By individuals such
as deLacy and Mason hgd been relatiﬁely ineffective in raising rates,
setting standards.for deputy surve&ors, or amending the sur#ey systém,

but an organized group could exert more influence.
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On March 22, 1887 a group of‘Montana engineers‘aﬁd surveyors
met to take '"the preliminary steps toward the organization of a
Territorial Society of éivil Engrs. and Surveyors. . . ." which wéuld'
be known as tﬁe Montana Society of‘Civil Engiﬁeers. Si;teen men are
listed in the Society's records as Organizing Mémbers: Benjamin H.
Greene, Montana Surveyor Generalj Eldridgé Beckler, Chief Engineer of
the Montana Central Railway; Joseph Harper, Butte City Engineer; Henry
B. Davis, Deputy Mineral Surveyor; James Keerl, Chief Clerk;'Surveyof
"General's office; John Wade, Deputy Mineral Surveyor; Joseﬁh T. Dodge,
Chief Engineer in the conséruction of the Mullan Tunnel; Ellioft H,
Wilson, Deputy Mineral.Surveyor; Adeibert E.'Cumming, Deputy‘Surveyor;
Robert J. Walker, Deputy Surveyor; L. R. Lothrop, Division Engineer,
NP & Montana Railroad; Walter W. delacy, Chief Draftsman; Sﬁrveyor
' General's office; George Reeder, Helena City Engineer; Sigmund Deutsch,
Deputy Surveyor; George 0. Foss, Aésistant Engineer, NP & Montana
Railroad; and George Swallow, Montana Inspector of Minés. These
occupations were by no means exclusive. Some men gained experience
with the railroads, went on to survey public lands or mining claims,
then bought an interest in a promising.mine, or built and operated a
smelter. In the nineteenth centur& "eivil engineer" usually meant

"eivilian engineer,"

as distinguished from military engineers. As the
engineering profession expanded, requifing unique skills acquired

through specialized education or practice, mining, metallurgical,
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mechanical,_anq gle;trical engineers demanded the distinction of precise
ti;lé§, "Civil" Was'confined to cohstruction, transportatiog;:irrif
égtip#"andAci;y and count& engineeriné.. Biographical infofmaﬁion én the
ﬁen is incomplete, but of the sixteen, at least eight %e;e qsllege |
gfaduates.and six of those had studied :civil engineering. At least
‘fourteen had worked as réilroad engineers, four on ir:igation or flood
control, twelve were surveyors, six owned or managed mining properties, .
three had taught, and five were city engineers.29

In May Reeder, Wade, and Keerl issued a circular inviting the
Territory's engineers to a meeting in July. The invitation reviewed
the March meeting, explaining that "It was the sense of the meetiﬁg that
if other professions were benefitted by codpera;ion and association,
that similar advantages will accrue to our prospective soéiety."30

The desire for association was based on ‘a realistic assessment
of the'profession'é:status in Montana. Fraud and:incompetence in publ&c
land surveys.threatened its reputation; city and county-gqvefnments
refused to recognize local engineers' skill and responsibility; rail-
roads and mines required new techniques adapted to the physical envi—
ronment. In ad&ition, the region's raﬁid‘growth attracted engineers
frém the East, ﬁheré‘professional associations were well-established.
In Montana they found unique opportunities to influence 1egiSlati§n,

- to direct development, and to set precedents for professional standards.
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Organization of a professional society marked a chaﬁge in
attitudg_of ﬁontana engineers. They no longer regarded the Te;ritory
as a.témporary location to be exploited for quick profits. Instead she
presented vast opportunities for deﬁelopment, and the engineering pro-
fession would lead in that development. "Montana," boasted E.IH.
Wilson at the Sdciety'é first annual meeting, "affords the best of
fields for the exercise of professional skill.

Her granite barriers separate four valleys which demand union.
Her hills abound in metallic wealth and the experiences there
with our brothers, the mining engineers, have placed them in the
vanguard of progress. Munificent nature assures us that in
these valleys and on the flanks of these mountains a populous
empire will be supported--~demanding the best efforts of the
mechanical, mining and civil engineer. In the lustre which the
next decade will shed on Montana's developments, let the past
and present be fulfilled, and let us all, fellow members,
endeavor to make the name of Civil Engineers' Society of Montana
shine bright.3




CHAPTER 3

“"THE MAIDEN EFFORT:" LEGISLATION AND INFORMATION
1887-1889 - S
-By 1887, Montang'was no longer a wilderness. The frontier was
gone, Indians were.relegated to reservatiéng, placef mining had given
way to a sbphistidaféd mineral industry, and égriculture was spreading
throughout the fertile vélleys. Twenty years of development had
revealed the wealth of the Territory's resources; she anticipated her

status as the "Treasure State,"

and clamored for entrance into the
federal union. Butte's copper mines rapidly expanded, smelters were

built, and high-grade matte was shipped east for refining. In 1887

‘Marcus Daly's Lower Works Smelter processed 3000 tons of copper4ore per

day. That year Montana produced $5,978,536. worth of golq, $17,817,548.
ﬁorth of silver, and 78,700,000 pounds of copper.32

Whilé the primary source of Montana}s wealth was mineral; terri~
toriél entrepreneurs reqognized the potential of her forests and rich
agricﬁltural lands. The Territory boasted nearly half a million head of
cattle, valued at $9.5 million, and a million head of sheép worth ovéf
$2 million. Nor was the'region uncivilized. Montana's two hundred
school districts enrolled 12,000 pupils. Alfeady half a dogen towns
claimgd over 1000 inﬁabitants, and:agricultural communifies plannéd
flour mills aﬁd breweriés. The Utah & Northern Railroad_from.oéden to

Silver Bow had. been completed in 1881, and the Northern Pacific
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connected Helena with the East in 1883. The St. Paul, Minneapolis
and Manitoba, renamed the Great Northern, reached Great Falls in 1887.
The mood of the Territory was one of optimism, promotion, and expansion.
Engineers obviously would play a major part in Montana's growth.33

To assure and direct théir.role{ a group of enginéers met on
March 22, 1887, and appointed a commitree "to draft a Memorial to the
Engrs} and Svrs. of thehTerritory asking their cooperation in the
organization of a Territorial Society of Civil Engrs. and Surveyors."
The idea of a professional organization met with approval, and July 5,
1887 forty-six men gathered in Helena, in tﬁe office of Surveyor
General Greene, to organize the Montana Society of Civil Engineers.34

Colonel J. T. Dodge was elected president. He had been Chief
Engineer for the Northern Pacific's Mullan tunnel, and built the Helena
& Jefferson Railroad from Helena to Wickes. First Vice Presidént,was
Elliott H. Wilson, who had come to ﬁontana in 1871 to—surVey the
Northern Pacific route. 1In 1884, followingvconstruction work 6n the
Union Pacific, he settled in Butte as a U. S. Deputy Mineral Surveyori
George K. Reeder, Helena City Engineer was eleétéd Second Vice President.

Secretary and Lirrarian James K. Keerl had wérked on the
Louisiana Division of the Texas & Pacific Railroad under Benjamin
Greene:. When Greene was appointed Surveyor General of Montana Territory,
Keerl accompanied him as Chief Clerk. John W. Wade, Treasﬁrer, came to

Montana in 1880 to work on the Helena & Northern Pacific Railway, later
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was electe& Lewis and_Clarke County Surveyor, then Helena City
Engineer.

‘The Society elected three trustees: Eldridge H. Beckler
had been Engineér—in—Charge of the Bozeman Tunnel on the Northern
Pacific, and in 1887 feplaced Dodge as Chief Engiﬁeer of the Montana
Ceﬁtral Railway. <Joseph Harper came ‘to Montana from the Union Pacifié,
built the Glendale smelfer for the Hecla Consolidated Mining Combany,
and in 1884 was elected Silver Bow'County Surveyor. The third trustee
was Walter W. delacy, Montana's '"Pioneer Engineer."

At its first meeting the Society adopted a constitution and by-

" laws. - While the name specified “civil engineers," mining and mechanical

engineers and architects were also admitted. The stated goal of the

organization was the "'

advancement of the science of engineering and
the interests of ‘the profession.'" The Montana Society of Civil
Engineeré would accpmplish this goal by providing social interaction
and intellectual stimulation, by gxchanging'knbwledge of'processes-and
products; by publicizing accomplishments of the professién, and by
unifying the Montana engineers into a group cépable of exerting polit--
ical force in Territorial affairs.35 | |

The fifst ﬁonthly meeting of the Montan; Society of'Civil
Engineers was hé1d Aﬁguét 20, 1887,1When éome of the mémbefs met.iﬁ

.Dodge's rooms to discuss engineering subjects. “These meetings,"

commented -the Helena Independent,
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promise to be very interesting and profitable to the members of
the profession and in the mountain country where difficult
engineering problems are constantly arising, the discussion in
the socilety may prove highly valuable.36

A week later the Society held a special meeting to issue a
memorial on the death‘of-Colonél J. B. Clough, Engineer-in-Charge of
Northerﬁ Pacific work in Montana. dlough was not a membef of the
Society; the resolutions praising his engineering ability indicated a

desire to call the Territory's attention to the accomplishments of the

profession as a whole.‘37

Thrbughout'the fall of 1887 the Sociéfy-was rather inactive,
probably because the engineers were racing to finish ;heir surveys and
conétruction projects before winter. _In October Presiden£ ﬁodée.retired
and returned to the East. Apparently no one replaced him in office until

the annual meet%ng, in January 1888, When‘Geqrge Reeder was elected

President, and E. H. Beckler became Second Vice President.38

The first annual meeting was a gala affair; the business meeting
was followed by a three-hour banquet featuring

Blue Point Oysters with Celery.
' _ Consomme Imperial.
Brook Trout with Parisienne Potatoes,
Sauce Maitre d'Hotel.
. Sweet Breads with French Peas,

" Lardia Filia of Beef with Champignons,
Mashed Potatoes and Asparagus.
Chicken Salad with Mayonaise Dressing.

S Peach Ice Cream,
Fruit Cake, Lady Fingers, Macaroons.
Meringue Kisses, Confectionary.
. Oranges.
Roquefort Cheese, Stilton Cheese,
Water Crackers. . 39
French Coffee and Cognac.”
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Laudatory toasts followed the dinmer. "Let us congratulﬁte
ourselves," begén E. H. Wilson, "on memﬁership in a profession which
builds monuments for the comfort and happiness of humanity.

° ° . L) . . ° . . ° . . . . . . . * o LI . . . ° . . . . . °

We are asked what practical gdod is offered with membership
in our society? I would answer that as engineers it will credit
us with laudable ambition at least among our professional brothers.
It will invite a healthy emulation among ourselves. - It will publish -
in our own communities the fact that Montana has experts amply
equipped to conduct the system of 1mprovements that her development
demands.

‘ The opinion of our society should form an oracle whose adverse
criticism will be a bar to slovenly, venal or unprofessional
practice on the part of outsiders as well as members. It may, by
the insurance of good work on the part of its members, secure to
.us suitable reward for our exertioms. ’

These are the promised benefits to secure which we should
remember that upon each one of us individually, in whatever capacity
employed, devolves the duty of protecting the good name of the
society and the profession. . . 40

The Montana Society immediatel& fegan the programloutlined by
'Wilson—fdeveloping its reputation within the staté and among national .-
engineering societies; upgrading professional practice, ;hereby insuring
employment and financial rewards; and protectiﬁg the name of theé Society
and 6f the‘éréfession. One way of éaining publicity on a national scale
was by affiliation ﬁifh'the Association of Engineering Societies.' The
Association was a union of state and local'sociéties, exténding from
Boston to Kansas City, from Wisconsin to Sf. Louis. TheAmonthly
Journal provided reasonably inexpensive publiéatibn of papérs and
proceedings, acquainted Montana engineers with new technical processes,

and provided a forum for discussing common concerns. The most crucial
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.argument for joinipg the'Association of Engineering Societies was the
need for unity within the profession‘.41 |
" The civil engineers' alliance was directed against the domi-

" nation of army engineers in national public works. The chief complaint
was that army enginéers‘were put in charge of public Qorks; feiegating
civilian engineers to subordinate rénk and lower pay. Competent~civi1‘
engineers refused to wofk'under such cqndition;, and natidgal ﬁublic
improvements suffered:as a result. West Point graduétes acquired
abstruse theory, but lacked the pragmatism needed for successful engi-
.neering. While recognizing military engineers’ proficiency in their
field, the civil engineers resented‘"the'establishment of-a sort of
titled nobility in the profession,” and insisted that civil works were
the specialty of civilian eﬁgineer§.42

The Council of Engineering.Societieé on Nétionél Public Works,
.formed in 1386, had infréduced the éﬁilom—Breckenridge’bill fo créaté
a bureau of harbors an& waterways and a corps of piﬁilian erigineers to
plan and construct all public works. The Montana Society of Civil
Engineers joined the movement. In April 1888, it dr;fted a memoriai
to Congress, supporting the Council's activities and recommending the
proposed bill as a solution to the wasteful, underpaid, and poofly—
executed system then in existence.43 . |

Engineéring societies tried to'éain'statué as éxper;s not

only in construction, but also in regulation. In July 1888 the
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Montana Society reqéiVedta letter from the Western Society of Civil

Engineers at Chicago, concerning state appointment of engineers to

inspect highway bridges. 'The members responded favorably to the idea

of a state éngineer, and agreed to cooperate with the Western Society

in setting a scale -of minimum rates "for preparing working plans and

1

specifications for bridges." Ex~President Dodge wrote that "there-is

- no place where the public is more exposed to’danger than in crossing

a-bridge; there is no work where expert knowledge is more requisite. .

" Yet in many cases Highway bridges were constructed bj unskilled

laﬁorers, with no expert”supervision.44

The Society:dld not'égree, howévgr, that a state engiﬁeer
should exfend'his inépection to railrogd.br;dges. First of all, the
State mighf then be held responsible_in‘casé of ‘failure, and secondly,
a‘responsible cémpaﬁy would employ an engineér equally, if not moré
competent. The state engineer "would, to a 1arée extent, Ee remunerated
by the honor of the position, and the.intense satisfaction afforded
n

through the opportunity presented of serving the public, . . .

Montana engineers apparently doubted that an engineer's sense of public

responsibility would overcome the financial advantage offered by

corporate employment.45
The feluctance.tb regulate railroad bridges reflecfed, at least’
partially, the dominance of railroad men in the Society. 1In 1887 and

1888 the officers were all organizing members of the Society, and all
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civil engineers who had worked in railroad location and construction
or as deputy surveyors. Technical discussion emphasized such topics
as "Railway Location," "T;acklaying of the Montana Centrai Railway,” or
"whether a locomotive engine was capable of ﬁroducing as much
effective power while baéking as when pulling. . . ."46

In 1889 the Society, though still concerned with.railroads,
became involved in a §ariety of subjects. That January ﬁenjamin H."
Greene, Montana Surveyor General, was elected President.of the Society;
Elbridge Beckler Became First Vice President, and Hénry B. Davis |
Second Vice President. Davis had worked on the Northern Pacific,
surveyed pubiic lands, and in 1885 was elected Deer Lodge County
Surveyo?. Treasurer Charles W. Helmick was the partner of George
Reeder, and.Thomas T. Baker, who replaced Harper as Trustee, had been
the first Silver Bow County Surveyor. Baker was also a competent
miniﬁg engineer, the first to hold office in the Society.

The second annual meeting inélﬁded an excursion to Butte and
Anaconda. The Society held its business meeting on January 19, 1889
in Helena, then on the twenty-first took fhe Montana Central Railway
to Butte, observing détails of construction on the way. After lunch
the group boarded the Montana Union train for Anaconda, where they ﬁere
met by Marcus Daly and conducted through the "Swansea of the West."

Returning to Butte, they met for the annual reports of the Secretary

and Treasurer and an address by retiring President Reeder on "The
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Panama Canal." The banquet, with the usual toasts and speeches, lasted
from 10 p.m. to' 3 a.m.,'but the men were up the next ﬁprning for a tour
' 47
At the afternoon business meeting A; B. Knight, a Butte mining
engineer, proposed that the name of the Society be amended to "Thé
Montana Society of Engineers." He explained that the change would be
more consistent with the qualification for membership, and "that the
objects of the Society would probably be promoted by the change
indicated." Civil engineers held the balance of power, however, for
the amendment failed by a vote of fifteen affirmative to sixteen
negative.48
At the same meeting, George Foss presented a paper discussing
problems of defining mineral locations from county records.‘ The paper,
along with a letter from George H. Robinson on mineral location, led to
two bills which were presented to the Legislature in February 1889.49
On February 12, 1889 the Montana Society called a special
meeting to discuss a bill on the location and recording of mining
claims. After considerable debate and several émendments, James Keerl
suggested that the bill be examined by an attorney, to assure consis-
tency yith federal laws. Those in favor argued‘that
the bill affected materially the mining inferests of the ferritory .
and would doubtless receive severe criticism from those affected;
that this being the first appearance of the Society before the
Legislature it was very important that the legality of the pro-

visions of the bill should be inquired into in advance by those
. most competent to judge. :
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chers argued that legai advice was an unneégssary‘expense, since
several members of the committee which drafted the bili were U, S.."
'deputy mineral surveyors, and familiar with federallstatutes.50
The second argument won, and the bill was presented on February '
. 14 by W. H. Roberts of Butte. House Bill 34 was enéitled "an act'to
amend sections 1477, 1478, 1479, 1483, 1485 and 1486 of .the fifth
division, compiled statutes of Montana, relatiqg to the 16cation and
recording of ﬁinerai claims." It prévidéd for promﬁt,.précise rgcbrding
of mineral claims andfof immediate location work to establish ownership.
The act specifiéd'the details of boundary mérkers; and pfovided for
survey by a deputy mineral surveyor. Ensuiﬁg &ébate éentéred around'
the requirement that the locator must'sink a ten foot discovery shaft,
or an adit or tunnel ten féet long, within sixty days of posting notice
on the claim.51 | |

On March 6, before the committee of the whole, Swiggert of
Jefferson County movedlthat the sec¢tion on location be omitted, éinpe
it was already covered by federal laws and theATerfitory coul& not "add
anythiﬁg to the United States laws." Ha;keil assured.ﬁim that the
“proposal did not conflict with federalllaw, and Roberts'ad&ed that the
bill ﬁas patternedlafter‘Colorado law, ﬁhich had experienced no préblems. -

Speaker Lee Mantle of Butte urged retention of the section, as a deter-

rent to speculation. Swiggett withdrew his motion and the law, amended
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to extend the proof-of-labor clause to placer claims, pa;sed the.Hqﬁse
by a vote of twenty-one to one.52 A
In the Council;,the committee on mines and minerals reported the
bill without recommen&étion, but the committee of the Whole,:on motion
of Huffman of Custer County, recommended that it not pass. House bill
" 34 lost by a tie vote, five to five, with two members absent: Bickford
of Missoula announced thét he would move to reconsider the ydte, but né
action was taken.beforé the Legislatﬁre adjourned the following day.53
The Helena Independent deplored thé Council's failure to refo;m
abuses in mineral entriles. The paper had suppofted the bill, arguing
that
It is well knoﬁn thét hundreds 6f mining locations in this
territory are irregularly made and have no actual value; that
no work is done upon them during the time allowed for the first
year's representation work, -and that at the expiration of that

time the claims are relocated under other names in the interest
of the original locators, without any real development work being

done upon them. The result has been that the practical development -

of mineral claims has been retarded for speculative purposes to
the injury of bona fide miners and the territory at large. . . .Y%

The Society's other bill, which called for an accuraté survey of
ali fown and village sites and additioﬁs, and provided for filing apd
copying plats, fared better. On February 14 Wi;liam Thompéon of Deer:
Lodge intro&uced Council Bill 36, ha bill for am act to amend séctionsn
2031, 2032. 2033, 2034; 2037 and 2038, of the fifth divisién of the’
éompiled statu?es of Moﬁtané, relatiﬁg to téwn aﬁd village‘sites'and

plats." Council Bill 36 was reported out of committee on March 7, with
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amendments enlarging the monuments mafking'the intefsection of streets.
On the 12th the bill passed as amended, by a vote of nine to two,.one
member ébsent.55 |

The House committee on towns, couhties‘and highways rep6r£ed the
billvwithoﬁt recommendation and on March 14, on recommendation ofifhe
committee of the whole; the bill passed seventeen to five. The Council
concurred in the House amendment, and Governor P. H} Leslie signed the
bill on the fourteeﬁth.56
While Council Bill 36 was celebrated as “the Soéiety's maiden

" the results were not entirely

effort toward framing legislation,
satisfactory. At the Ma} 1889 meeting James Keer]l commented that the
amendment requiring approval by county commissioners before plats could
be filed delayed sale of the property. The Montana Society of Civil
Engineers was being blémed "for introducing‘so unreasonable a provision
in thé bill," while thé-fault actually lay with the Legislature. The |
‘Society also criticized legislative action on bdiler inspection, noting
that the method required by the new law was not only obsolete, but waé
liable to damage the boiler. They also objected to the horsg—poﬁef
qualification regulating licensing of engine operators, which bore little
relationship to the responsibility of the position;57

The Society's activism attracted the attention of Montana's

Congressional delegate T. H. Carter. 1In June of 1889 he met with the

Society, informed'them_that the Senate Committee on Irrigation would
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visit Montana in August, and asked the engineers to collect data on
thepoténtial of irrigation in the Territory. Carter was already
'convinced, for he assured the Society that |

the lands of Montana [were] one-fifth good agricultural, three- '

fifths grazing land and one-fifth mountainous, and that by judicious

husbanding of waters the three-fifths grazing land could be made

good agricultural land, and that a part of the one-fifth moun-

tainous could be raised to a high state of cultivation.
These bredic;ions were exceptionaliy optimistic, but the subjeét of,
irriga#ion was becoming critical. In the dry summer of 1889 armed men
were guarding theif ditches and crops ﬁere drying up; engineering tech-
nology promised to alleviate the problem.

The Montana Society appointed a committee which sent a question-

‘ naire throughout the Territory. It requested iﬁformation on existing
_canals and ditchés, potential sites for réservoirs?.average annual snow-
fall, soil type, production with and without irrigation, and a variety
of other details. Chairman Walter W. deLacy, complaining that "the'

others were not going to do anything,"

wrote the report with the help

of Secretary George Foss. It consisted'of a coungy—by;county breakdown,
fotals for the Térfitory, and an eléborate ﬁap. The report estimated -
that with irrigation 20,000,000 acres of arid land could be reclaimed,
an area twenty times the acreage thén updér cultivation and twenty-one
and four—tenths percent of Montana's total .area. - Land value ﬁould

increase from $1. to $10. per acre, livestock and personal property

would jump $100,000,000., and the population would grow to 1,500,000.
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"All this can be brought about by an expenditure, which compared with

the magnificent results to be accomplished, would be but a mere baga-

telle."59

On August 9,-at the Helena hearing, the Montana'Society pre-
sented the report'to'the Senate Committee;.“The carefully prepared
document confirmed the Committee's optimism, and‘leﬂt a scientific guise
to their oratory. Commit;ee Chairman Wiiliam Stewart Af‘Nevada addres-
.sed the Montana Constitutional Convention.that same day. He referred to

the recent testimonies 'as evidence that Montana soll, when irrigated,

would producé nearly twice as much per acre as eastern lands.60

The Society had already memorialized- the Convention 6n the
subject of irrigation; petitioning for the creation of an office of
_State Engineer Whoseiduties would include inspection'of'all_déms and
reservoirs. .Its statemeﬁt, presented in the state July 29 by Delégate
J. K. Toole of Lewis and Clarke, emphasized the need for trained
experts in gngineering works.

The '"Montana Society of Civil Engineers" would respectfully
represent to your honorable body that the subject of irrigation
is now assuming the greatest importance to all the people of
Montana-—that in the near future there will be constructed large
and extFnsive reservoirs, irrigating canals and other hydraulic
works of great magnitude, requiring a large amount of engineering

skill and experience, and that the lack of competent professional
advice may lead to great loss of capital and life, as has been
demonstrated in this Territory in the past and more recently in

the terrible disaster at Johnstown, Pa., and the requisite safety
"can only be obtained through the inspection of the plans for such
" works--and the works themselves—-by.a competent engineer.
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While the Convention's committee on irrigation reported the
petition adversely, as a 1egislative rather than constitutional matter,
the Montana Society had achieved one of its objectives. The public was
now aware of the organization's existence, and of its willingness to
intervene in the affairs of the new state ‘as they related to engineering
topics.62
At the third annual meeting, January 18, 1890, retiring Secre-
tary James ‘Keerl reviewed the past year's events, and added that
all the good work of a Society of this character is not neces- ,
sarily accomplished through preparing abstruse papers on engineering
subjects, for there was a great field open to it in influencing
legislation with a view of shaping and securing proper direction
of both private and public improvement of an engineering character;
that .the existence of a Society of this character would appear to
signify the acceptance of certain responsibilities to the State
and in conclusion hoped the Montana Society would not be found
wanting in their full discharge.63
Within two and one-half years of its organization, the Montana
Society of Civil Engineers had already attained part of its goal of

professional recognition. It had been accepted as an advisory and

information-gathering body for both state and federal legislation.




CHAPTER 4

"THE‘ADVANCEMENT OF OUR PROFESSION AND THE INTEREST
OF OUR SOCIETY:"“ INTERNAL REFORM 1890-1892

While the Montana Society of Civil Engineers was deeply involved
with 1ocai concerns in the late 1880's, it continued ﬁo‘agigate for
reform in federai legislation. In'the two decades before the Socie;y
organizgd, éeveral‘individuals had aftempted to'reforﬁ pub;ic land
surveys, among them Surveyor General Roswell H. Mason and U. S. Deputy
Surﬁeyor Walter W. deLacj. The first Cleveland administration made
some improvements, but general conditions were still highly unsatis-
factory. A chief complaint was insufficient appropriations. Standard
rates remained, despite répeated pleas by surveyors general, at the
1885 level of $9. per linear mile, $7. for toﬁnship, and $5. for section
lines. The inability of surveyors general to let éontracts at theée
prices indicates that they'were indeed too 1ow.64

In the spring of 1887 Montana's Suryeyér Genefal Bepjémin Greene
notified the Commissioner of the GenerallLand Office that he had "'not
received a single bid;" for survey of lands involving the timber
trespasses of the Montana Improvement Company and the Northern Pacific
Railroad. Hesitancy to take the contract was due, not to the politicél
and economic power of those companies, but to the adverse terrain--"with
the exception of a narrow strip of valley land from 300 yafds to a mile
wide along the Hell Gate river and Cla;ké's fork of the Columbia river

mainly mountainous and covered with timber,'" the "insufficient
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compensation, and inadequate clerical scaffs which delayed approval

of surveys for up to three years, forcing surveyors to pay excessive

interest on loans for operating expenses.65
In 1888 the F1ft1eth Congress added angmented rates of $13.,

$11., and $7., and in 1889 was forced to concede that "in cases of

"

exceptional difficulties," rates might be further increased to $18.

per'linear mile, $15. for township and $12. for section 1ines.66

Public land surveys were of vital interest to. the Montana
Society, since ac least half of the members had worked as deputy
surveyors or deputy.mineral surveyoré. In the early years surveyors
held most of the offices, and in 1889 Surveyor General Greene was .
elected President of the.Society. That February Robert J. Walker,ﬁ
a deputy surveyor, read a naper on "Manner of Conducting Public Land
Surveys in Montana.". He noted that thev"presenc system of iand surveys
only costs the4government about 2% cents an"acre. Better work would
" be accomplished by making the surveys By a corps of salaried men; and
conducted as railroad sufveys now are." In the fall, following a letter
from Charles Griffith suggesting a memocial to Congress, and a "history .
of public land surveys" by Walter W. delacy,-the Society drafted a
letter to Congressman Thomas Carter.67

The letter, dated December 2, 1889, recommended that all sur—

veyors and topographers undergo an examination in mathematics,

surveying techniques, writing of field notes, astronomy, and sufficient
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geology and mineralogy to make topographical descriptions. The variety
of topics would ensure a balance between theory and practice. Each year
thé surveyor general should send out parties to areas needing surveys.
They should be instructed to run standard and township lines, and in |
agricultural areas section lines. Topographic descriptions wo&ld aid
settlers in accurate filing of claims. Frequent reports maile&'to thé
surveyor generai from the'field wouid allow flexibility in orders, aﬁd
hasten transmission of the reports to Wéshinéton-for final'approval.
Examinations should be prompt, random, and thorough éo detect fraud, and
offenders must be proseéuted.

Thgse changes would, the Society acknowledged, probably cost
more than the pfesent éystem, but the advantages would Be subétantial.'
Qualified personnel would have the time and incentive toAdo av£horoqgh
job; their comprehensive records would be useful to séttlers, the
ﬁilitary, scientists and engineers, and entrepreneurs. The savings in
litigation and resurveys, and the income from prompt development of
1apd claims Wodldlmore.than compensate for the added'expens;a.68

The Society's report was reinforced by Montana's new Surveyor -
‘Geherél, George 0.'Eétdn. In 1890 he announced that increased rates‘
.and restriction of sﬁrvéys to settled and agricultural lands permitted
thg letting of contracts for the entire apportionment, but the rates
wére still low for the lands remaining to be surveyed. "It is féund by

experience that it is impossible to survey this'cquntry (with any
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profit to the surveyor) even at the highest augmented rates.allowed.
Under the most favorable circumstances the ground in any

specified section of the country is generally so broken, and the
quantity which can be surveyed so difficult to estimate, that
.even in large contracts it falls short, and the surveyor finds
that he has made a large outlay for.a comparatively small compen-
sation. Hence it is notorious that it is almost impossible to:
have surveys made in the distant and rough sections of the State
unless the settlers assist the surveyor with their own labor, .or
that of their teams, free of charge. They should not be put to
this expense; the compensation should be such as to justify the
surveyor in undertaklng the work without calling on the settlers
for aid.

‘The following year Eaton renewed his appeal, noting that all
Montana land remaining to be surveyed could classify for augmented
rates, if the qualifications were not applied rigidly to fractional
parts of each mile. He suggested that "a just and fair interpretation
of the law will permit a whole contract to be paid for at augmented
rates if it is in a broken, rough, or underbrush country." - Settlers
added their petitions, complaining that they were unable to file claims
or build fences and permanent structures until their claims were
surveyed.70

"By 1891 the appropriation bill allowed rates as high as $25.,
$23., and $20. for areas "heavily timbered, mountainous, or covered
with dense undergrowth," in the states of Washington and Oregon; in
1892 the rates were extended to Montana. An additional allocation for
Montana,,to'éxtend fhe seventh standard parallel north, permitted a

rate of $40. per linear mile.’t
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How much of the increase was due to the Montané'Society of
Civil Engineers is difficult to estimate, but legislators noticed its
efférts. In 1891 Senator T. C. Power sent a copy of his Senate Bill
663 to.the‘Society, with a request for its opinion. At the annual
meeting Januéry 9,-1892 the engineers endorsed the bill's provision for
.topographic description and precise elev#tions of all prominent:points.,'
not crossed by survey lines. Those details would facilitate 1ocat£on
of claims in the land offices, for as matters stood topographic details
were filled in by clerks in the surveyor'general's office,'and the |
plats boge little resemblance to the landscape. The Society's reﬁoft
addéd that the increased duties would necessitate an inérease in the

already inédequate rates, to a minimum of $8. per linear mile, and an
'additipnal $4. for mountainous or heavily-timbered land.72

At the February meeting the cqﬁﬁittee withdrew ité report in
'brdér to increase and classify the rates. The revised réport, adopted
April 9, warnéd'that parsimony resulted in hurried, careless surveys,
‘and that no competent Surveybr would téke a contract at present rates.
The additional requirements, demanding use of a transit rather than a
plain compass, increased expenses by one hundred percent; fees had been
reduced by forty percenf.'

After'diécussing details of interest rates and the rugged
cbuntr& rémaining.to be surveyed, the committee recomﬁen&ed ﬁinimpm

rates of "$14. for Base, Standard, Meridian and Meander tines; $10. for




49
Township lines and $8. for Section and Connection Lines;" augmented
rates of $22., $16., and $13. for "mountainous, or.heavily timbered,
or covered with dense undergrowth;" $25., $23., and $20. for any two
of those classifications; and $30., $28., and $24., in areas where all
three conditions existed. The report ended with the.remainder that

"work half paid for is never donme properly," and that until rates Wgré.

adequate to attract competent surveyofs additional réquirements Wouldy
be of little value.’>
The Montana'Society sent a copy of the report to T. H. Cartér,
now Commissioner of the General Land Office, who replied fhat he had -
alrgady reportéd favorably on the bill. Senate Bill 663 died in
committee, but the rates were raised in 1892 to $25., 523., and'$20.'i
for "lands heavily timbered, mountainous, or covered with dense uﬂdér="
'growth."74
Except for the recommendations on public 1aﬁd surveys, the
Montana Society of Civil.Engineers Wés.relatively inactive duriﬁg theﬂ.
years from 1890 to 1892. Frank Sizer ;ofresfonded briefly with T; H.
Carter on revision of.federal miniﬁg lays, and comﬁittees'were
appointed.to draft legislation on open shafts and prospect holes and'fg
petition "with regard to the absurdifies of running connecting iines o

of mineral surveys." Apparently these desultory efforts bore little

fruit. Instead, the Society's energies were directed toward ihcreasing
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its‘status through cooperation within the profession and‘througﬁlstrict
internal regulafion.75 |
In June of 1889 the American Society of Civil Engineers'corre- -

sponded with city and state societies on a plan to affiliate with local
engineering associations. The Montana Society of Civil Enéineers adopted
its committee's report on May 3, 1890, but left no record of tne report
itself. Another member of the Associétion of Engineering Societies,

the Western Society of Engineers, rejected the proposal. The Chicago
engineers complained that'the plans offered by the national organizatidn
were too limited. They preferred a combination of affiliation and
federation which would assure local societies' autonomy. The Montanans_
may have reacted similarly; the advantages of cooperation‘weré obvioﬁst
but independénce prevailed. The civil engineers never reached an ‘
agreement, for on March 4, 1890, fhe American Society of Civil Engineeré
rejected Article IX of the proposed constitution, which provided for
affiliation.76

Uni;y émong the engineering societies reappeafed as a-'theme of

the International Engineering Congress 5f ine Columbian Exposition, to
' be held in.Chiéago in 1893. The Western Society of Engineérs invited .
.tne American Society of-Civil Engineers, American Society of Mechaniéal
Engineers, American Institute of Mining Engineers, American Institute -

.

of Electrical Engineers, Canadian Society of Civil Engineérs, and
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several state and local societies to meet in Chicago October 1, 1890 to
organize a convention.

to not only consider the many great works which our profession

has performed for the use and convenience of man, but to learn

from each other much that will be of mutual benefit; to obtain

a consensus of opinion on many important principles and projects% 

now in process of development; and, finally, to hold that extended

social intercourse enjoyed by engineers only on such rare occasions.

While these reasons refer largely to the advantages of such a

Congress from an international point of view, we are deeply '

sensible of the necessity and importance of bringing together the

various, but almost distinct branches of engineering of our own

country, in order that we may come, for the time at least, into

more cordial sympathy and learn from each other much of importance

in those branches in which each is expert. 77

The Montana engineers did not meet in the summer, so they
received the invitation too late to attend the meeting. They .did,
however, appoint a delegate, Elliott H. Wilson, and alternate, F. A.
Ross. They also pledged financial supporf for the Congress. At the-
fourth annual meeting in January 1891 the Society agreed to contribute
generously, but by mid-1892 Ross was writing from Chicago that he "“did
not like to state that the M. S. C. E. had only $50.00 to- forward, S0
that I stated the entire assessment was ready to be remitted upon call."
Ross's evasion was prompted by reluctance to admit that the small Montana
organization was experiencing growing pains.78
Beginning with the annudl meeting of 1890, interest in .the

Society declined. Five papers were presented in 1889, but'only_one‘in

the three years from January 1890 to January 1893. The American Socigty

of Civil Engineers requested papers for the civil engineering section .of
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‘Internatiénal Congress, but none was presented by the Montana Societ&.
In spite of a membership of fifty-five to sixty-five, ﬁetween five.and
seven members attended the monthly meetings and.only three regular
meetings are recorded in the Association of Engineering Societies Journal
for 1892.7° |

The annual meetings in January attracted larger attendaqce than
the regular meetings, though the one of 1890 was subdued in comparison
to previous gatherings. Qn January 4, 1890 the Society's‘g;esiden£,
" Benjamin Greene, died of Bright's disease, and the engineeré cancelled
an excursion to Marysville and a banquet at the "Helena."” Instead, ten
members and two guests met to hear reports by the secretary, treasurer,
and several committees. Elbridge Beckler was elected President; John
Gillie, Butte mining engineer, First Vice President; and John Herron of
the Montana Central Railway, Second Vice President. Charles Griffith,
: Sécretary and Librarian, was a U. S. deputy surveyor. .Treasurer Albert
S. Hovey was a deputy mineral surveyor; his.partner, Adelbert Cumming,
was elected Trustee for three years;8p

The visit to Marysville, postponed until January 17, 1891, drew
a gfoup of twenty mémbers and eleven guests. R. T. BéyliSS'and George_'
H. Robinson, ﬁoth'charter members of the Sociéty,iconducted the group
through the mills'énd ﬁines. They viewed‘ah.electrically;@owered spiral
registry ;6 p?event cagé-collisions in the shafts aqd a mininé transit

designed by Robinsén.. At the evening meeting in Helena, E. H. Wilsomn,
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a Butte mining engineer, was elected President. First Vice President
John Herron and Second Vice President George H. Robinson ﬁere alsé'
mining engineers. James Keerl, who had replaced Griffith in mid-1890,
was reelected Secretary-Librarian; Hovey was reelected Treasurer, gnd
deLacy was returned to the office of-Trgstee for the next three years.
The membership had grown slightly, to fifty-seven actiﬁe and threé
associate members. Three members had been dropped for non—pa&ment of
dues.81

Eighteen members attended the 1892 meeting, which consisted of
a business meeting and banquet. Walter W. delLacy was elected President;
A, B. Kniéht éf Butte, First Vice President; James Keerl, Second Vice
Président;_ Francis D. Jones of the surveyor general's office was
elected Secretary and Librarian, A. S. Hovey continued as Treasurer,
and E. H. Wilson became Trustee.S?

The organization's finances showed a similar slump. In 1890
the Treasurer reported a balance of $69.50, with $232.00 worth of
uncollected dues; subtraction of outstanding bills left net assets of
$221.50. On motion of James Keerl dues were increased from $5. to $10.
a year for Helena members and $8. for "mon-residents" livingfwithin the
.state. In spite‘pf the increase, the Society's financial'conditiOQ
deteriorated. ‘In 1891 the balance was é62.53, with uncollected dues of

-$199. and net assets of $1.53. 1In 1892 the Treasury showed a balance

of $129.71, but the Society owed $120. pro rata share of the expenses
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of the Inte;national Engineering CongréSs. By January of 1893 fhe
Society's assets totaled $34.21, with an additional $302.00 due from
mémbers.83,“
Years later W. A. Haven, President in 1893-94, implied that
part of the financial problem was unprofessional members. In 1887 thé

Society had enrolled several "mechanics,"

who pefformed engineering
services but lacked the education and skill of the professinnal enginéer.
These mgmbers received the Associatipn of Engineering Societies qournél,
but refused to pay dues. When Haven _billed them nhey responded, '''We .
are patrons and not expected to pay dues.'" The Society susnended.tné,
delinquent members and removed their names from the Journai's mailinghl
list. At the same time, the engineers.began to demand‘more stringent
investigation'nf applicants.84 | |

The debate over éiection of members began in Mafch, 1890.
L. 0. Danse, a Helena architect, proposed that the section of the
Constitution requiring a three-fourths vote to elécf members be
replaced by a provision that "Five negative votes shall debar the

candidate from admission.'"

The motion provoked a heated debate over
fhe goals of the Society, the problems:of oligarcnic rule, nnd the
degree.of glitism necessary to maintain professional status. ‘James
.Keeri; nhn waslan»organizer of the Soniety and one of its‘most"antiné

members, protested that "the adoption of the amendment might prove

dangerous to the welfare and progress of the Society, giving an
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opportunity to those disposed of exerting a 'one man power' influence.

He requested that the members observe the full force of the object -
of the Society as expressed in the Constitution, "The advancement

of the science of engineering and the interests of the profession," -

for while he recognized that personally an applicant for membership
might be unpopular, yet he might possess qualifications of the
highest order, fitting him to assist materially, through his knowl-
edge and experience, the advancement of our profession and the
interest of our Society. . . . '
Keerl added that, in principle, the power to reject a candidate should
rest with a proportion rather than a fixed number of the Society. He
felt that the three-fourths necessary to elect a member should screen
the applicants adequately.85
Danse responded that at present the three men endofsing a
candidate exerted "one man power," since no applicant had been rejected.
Others added that in some cases they had felt it was useless to vote
against a candidate, even if considered undesirable. Such lax methods

of admission jeopardized the Society'é'repufationL86

In accordance with the Constitution, letter ballots were sent

to all members. At the April meeting Dénse's amendment,passed by a vote’

of fifteen to four, but the vote was declared unconstitutional. At the
May meeting, W. A. Haven.proposed thaF all applications be'refErred to
the'trustees for appfoval before the members voted. Further diépussion
led to the appointment of a committee to amend the Constitution and
By—Laws.87 - S =

Ten months later, at the March 1891 meeting, the committee
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presented a revised qusﬁitution and Bf—Laws. After discussion and
amendment,_the repdrt was referred back to the committee, and in May'
the fipal draft was accepted, to be voted on by letter ballot of the
entire Sociéty. On August 17, 1891 the ballots were canvasseé and
the new Cbhstitution was adopted. Of the sixty-three members only
ten had voted, all in the affirmative.88

The reyised version incorporated both proposed amendments,
requiring that applications must be approﬁed by the trustees; by members
fresent afnthe next monthly meeting, and finally by 1et£er ballot of
the‘Society. Five negétive votes disqualified the candidaté. The
‘Cbnstitution also stated the organizafion's pﬁrpose as "the'advancement

n

of Engineering and the interests of the profession," to be achieved by

the reading and discussion of scientific papers and matters-of
scientific and practical interest, and the cultivation of pro-
fessional and social intercourse among its members; the collection
of a library, and the publication of such parts of the transactions
as may be deemed expedient.89

The By-Laws also provided for suspension or expulsion of members
for "any infraction of its rules and regulations and for professional
misconduct calculated to ‘affect the good name of the Society, or inter—-
]

fere with ofder_dr hafmqny.' All disciplinary éctions must be édnfi—

dential, of course, to maintain the status and dignity of the organi- )
. - . 90 '
zation and the profession.

The Montana Society repeatedly emphasized the importance of

maintaining its reputation. In mid-February, 1891, the association
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concluded that it would be "iﬁexpedient" to petition the State Legisla-
ture fbr an office of State Engineer, since there appgared to be 1ittie
need, and |

it would tend to degrade the Monténa Society of Civil Engineers,
as a scientific body, in the estimation of the public for it to

ask the Legislature to create a new department to be filled
almost entirely by its members, or those who may become such; . . .

The Society would take advantage of the two years before the.next legis-

lative session to collect data on state engineers in the trans~Missis-
sippi West, to contact legislators individually, and to educate the
public concerning the need for a professional to oversee public works.
Then, when the people of Montana demanded a.State Engiﬁeer,‘the Society
would be ready to adviée the Legislature on details of the Act.gl
This report demonstrated the engineers' extreme sensitivit§ to

public criticism. In his annual addréss of January, 1892,‘retiring
President Elliott Wilson expressed a similar sentiment, warning that
engineers were often blamed for the failure of projecéé. Employers,
he observed, too often regard the enéineer as merély a data—gathering-
machine; their disregard for his judgment results in failure of the
enterprise, and the public blames the eﬁgineer. "I beseech you," he
concluded,

in all your practice, do not permit tﬁé selfishiwishes of ‘employers

to allow you to slight your own work. Do not do 'cheap" work.

Do not as you value your future reputations, permit yourself to

enter into competition for employment which.-involves slighting

your work or leaves a monument behind you which may be quoted as
an example of ignorance, incapacity, or rascality. Insist upon
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taking a stand above that of the old-time "county surveyor" and

- though you do his work, insist upon exercising your talents,

as engineers, rather than as laborers at so much per day. 1In
employment in positions of trust, as dealing with titles, clients
disposed to take unfair and fraudulent advantages of others,
should understand that they should look for men to do their

dirty work outside of the members of our society. Let us carry
into our professional relations with the public a full realization
of the dignity of our profession and refuse to debase it, to the
mere level of a bread-winning trade.




CHAPTER 5

E"A PUBLIC FORUM TO BE RESPECTED AND CONSULTED:"
IRRIGATION, ROADS, AND SURVEYS 1893-1895
The Montana Society of Civil Enginéers' desirg to be-recdgnized
as an advisory body ébové petty politics or selfish interests was
gratified in December of 1892 whén ﬁénald Bradford,-the'engineer—
entrepreneurlwho had Eonstructed the Dearborn canal, asked fhe Society:

to review his bill "to establish Irrigation Departments & to create a

State Irrigation Commission." The engineers met on the 30th to discuss

the bill, and transmitted their recommendations to B,radford.93

At the annual meeting of January 14, 1893, President Haven
ann&unced that Representative Huffman of Custer had introduced an
irrigation act éubstantially differen£ from ‘the Brgdford bill. When;.
the bill was read at the évening seséién, however, the members saw no
"material difference.” House Bill 24 ﬁrqvided

for a Board of four commissioners who are to control all_thé

water of the State for irrigation purposes, to.condemn existing’
works and water rights, to establish the rate of water rents and

levy taxes; also for an issue of bonds for the construction or .

purchase of irrigation works. All new works are to be constructed
and all monies expended by the commission.

The committee on the Bradford bill repeated their objections,

"particularly that the commission had too much power, and that at least

one member should be a civil engineer "with the title of state engineer."

H. B. Davis 'of Deer Lodge opposed the creation of a state engineer

"simply as a sinecure,” but Frank Sizer responded that a system like
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Colorado's would create an immediate demand for the office. The Society
had recommended the Colorado system to the Constltutional Conventlon in
1839. The system.prov1ded that the State Englneer would 1nspect and |
supervise .all irrigation works, supervise the water commissioners in
each district, and administer water rights on a'state-wide basis. In
1893 the Montana engineers also discussed the Wyoming system, which
further provided for the State Engineer's eppronal of any appropriations
of water.95
Composition of the State Water Commission intro&uced the

possibility of fraud and corruption. H. P. Rolfe objected that "the
office of Commissioner would be more sought after than the office of
U. S: Senator is at present." The powers granted the Commission would -
tempt a member

to become a jay Gould; that's the way it looks to ne. In other

words, there is a great chance there for fraud and stealing,

and unless there are such safeguards thrown around it as to

prevent this I dont [sic] think the State can afford to have

such a law as this.

The problem could be solved; in part, b§ the appointment of a

State Engineer as an ex-officio member of the‘Commission. The Huffman1
bill provided that the Commission "shall employ a State Engineer" to
plan and oversee construction projects, but the ambiguous term "employ"
raised the issue of whether the engineer was appointed bylthe governor

as a check on the Commissioners, or'by the Commission itself. In the

latter case he ran the risk of becoming "a creature of the Commission




61

and subject to removal by them." In addition, the two year term was
too short for effective action by either the Water Board or the
Engineer.97 |

Another issue was the constitutionality of state control of
irrigation.. George.Foss‘explained that under the Montana Constitution
all water belonged to the state, which could reassert its claim at any
time. The ether alternative, construction of projects‘by p?ivate com—
panies, he rejected with the comment, "I believe that we are too much _
in the habit of giving'away the rights that beiong to thelpeqple‘to
frivate parties.” Othereargued that it was better to attract out-of~-
state monies than to bankrupt Montana's'treasury in paying the interest
and principal on bonds for construction. In states such as Calife;nia,
districts were unable to sell bonds because the arid land on which they
were organized had no collateral value., On the other hand, the magni-
tude of projects necessary to irrigate the.northern ane eeste;n parts
of the state'demanded government infervenfion, either stete or fed'eral.g8

Some membefs objected to massive.irrigation projects on the
grounds of feesibility;,first, that there was insufficient water and
secondly, that'evaporatien precluded storage in huge reservoirs. A, G.-
Lombard pointed out that a compreheneive system wouid require destroying’
existing structuree, many of which served quite well. Furthermore,

condemnation of private property, i.e. existing structures, would fill

‘the courts with litigants and cost both State and individual time and
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money.. The engineers recognized this as a primary obstécle to public
acceptance of the act.

After a lengthy discussion, the Montana Society adopted a
resolution endorsing state ownership and consfruction of irrigation
works.' They objected to .the Huffman Bill because it did not brovide
"suitable safeguards" for property fiéhts and financial integrity. The
‘engineers also used phié-ppportunity to recbmmendlthe aﬁpointmgnt of a
99

state engineer to supervise all engineering work in the state.

The Helena Daily independent'followed the debate with interesf,

publishing not only the proceedings of the éociety, but also editorial
comment and 1éttersfrom individuals on the subject of the Huffman bill
and irrigation iﬁ-general. The argumenté tended to follow those df
thé engineers, with a strangé mixture of hafd—headed buéiﬁess, boosﬁer
6ptimism, ana political ideology. Iﬁ late January and early February,
the Independent cérried an exchange betwéen B. F. Shuart, a Bozem%n
stockgrower, And Will.Kennedy, Boulder journalist, leader of'Moﬁtana's
single~-tax aséociation, éﬁd Populist gubernatorial candidate iﬁ 1892.
Shuart opposed the bill as "class legislation of the rankest

sort, arguing that there was no security formthé bonds. Thus the

 state would be iiable, though only a féﬁ of its taxpayers would benefit.

He further argued that even if the i;rigation system were déveloped

settlement would be too slow to pay for the ditches.
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Free land, as in the humid states, and reclaimed land at a minimum
cost of $10 per'acre, as in the arid states, are startlingly
different propositions to the land seeker; to which is now added
the further discussion that agricultural production has reached
a development in these states.which has ?orced priﬁss down to very
slender and unattractive margins of profit. . . . . '
Keﬁnedy's énswer was prompt and ﬁointea; good citizens should
cofrect, rather than reject, the proposg& law. Corporations were
gobbling up water rights in the state, making action,imperative. Within
a few years water rents could repay state fgnds and heip to support the
government, giving tax relief to all citizens. Kennedy saﬁ irrigation
as a state enterﬁrise which would encourage settlement and briﬁg pros—-
perity to all Montanans.101 | |
Shuart's'rebuttal concentrated.oﬁ political and economic -
realities.” Water rents, he claimed, could not evénnmainféin ditches;-_‘
much less support thé State. 1In additiom, counties Wouldlnever consent
to compieting a é;oject in another 6¢unty without some cpnstruction'in
their own. The Commission would be férced to build elaborate ﬁrojects'
simultaneously. The work would demand additional bonds,‘exhaust the P-'
Commission's credit, and prevent complefion.of any part of the work.
Shuart suggested that the governor appoint a commitfee to invest;gate
and frame a bili for fhe next legislatureL102 '
The debate might have continued to the end;of_the legislativei
session, had not Montang's Irrigatigh Coﬁvention ﬁ;t oﬁ Féb;ua;y:9 and

10. The Hﬁffman bill was a primary issue; the Conventibn invited
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the House of Representatives to attend the evening session to hear

discussion of the bill. The debate went beyond the issues of boﬁds
and taxes, to iaeological arguments. "If the people of Moﬂtana,"
declared Z. T. Burton of Choteaﬁ,

wanted the state to go into the irrigation business, why not

follow the thing out to its logical conclusion and go into the

flour, clothing and sheep business. That would be one step

toward the Bellamy theory.
Helena delegate A._H. Nelson retorted that he "did not waﬁt to be under
the domination of a HaganAas.was the case in California, where that.man
controlled a vast section of country by reason of his irriggtion enter-
prises."103

The following morning the Convention, by a vote of twenty-five
to nine, petitioned the Legislature that House Bill 24 not. pass. The
result was not sufprising considering the furor over financing and
property rights, and the fact that several delégates to the Convention
were also members of the Montana Society of Civil Engineers, which had
opposed the bill earlier. On the fourteenth the House Committée-on
Irrigation reported the bill without reépﬁmendation. It was placed on
genefal orders.and'quietly forgotten. Even the-indegendent, staunch
supporter of the bill, seemed satisfied to let it die a natural deéth..
Interest in irrigation did not, of course, disappear with the.

Huffman bill. The dream, aptly stated by a Helena editorial; remained.

After berating Montana pioneers for their shortsightedness and pessimism,

the writer predicted that

104
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The bloom of the flower is reserved to perfume the existence of
those who waited in comfortable eastern homes for the allotted
time. These wise people will secure at almost nho cost the
.despised valley lands. They will put on them a supply of water
and proceed to raise crops the like of which no other country can
equal. Others in great numbers will follow, values of land will
increase with the demand, great cities will spring up, railroads
will gridiron the country, wealth rapidly multiply and the new
settlers become so engrossed in managing their easily acquired
fortune that they won't stop even to ask where the poor pioneer
is buried. . . .105 :

The dream remained, but the Panic of '93 thwarted its immediate -
realization. In July Frank Sizer wrote to F. H. Newell, "I find things
" rather dull in Helena, many of our lapgest silver mines shut down and
all lines, of business depressed in consequence thereof. -No large
irrigation enterprises are even talked, . . ." "Owing to the low pricé
of silver and the prospect of free wool," H. B. Davis.did not attend
the Society's annual meeting in 1894. By the fbllowing December James
MacFarlane was suggesting that the engineers act on "some practicél
matters, such as the free and unlimited coinage of silver; . . ."106

In January 1894 the Society responded to the depression by
cutting annual dues to $6. for non-resident members and $8. for those

living within thirty miles of Helena.

A second financial issue concerned the Journal of the Association

of Engineering Societies. Late in 1894 the Association entertained

suggestions to cut publication costs. It estimated the maximum p;ice ,
for 1895 at $3.00, but' the Western Society of Engineers was not satis-

fied. April 16, 1895 the Chicago organizafion circulated a letter
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claiming that the Journal would cost $5 that year, and solicited
support for 1im1t1ng the size and scope of the publlcation. The
Montana Society replied that the accusation was premature. Apparettly
the associated societies agreed, for in October the Western Society

withdrew from the Association.107

In spite of economic dislocations of the mid-nineties, the
‘Montana Society of Civil Engineers displayed more agtivity in legis~-
lation and publication than it had in the good years of 1890-92. Ex~
President W. A. Haven,’writing in 1902, recalled the annual meeting
of January 1893. '

. . .and was it 9 years ago that we held the remarkable meeting.
sitting all cramped up in the seats of the high school boys &
girls and had almost continuous sessions from 10 a.m. until

past midnight and not a drop to drink nor morsel to eat (at
expense of Soc) but plenty of cigars--that meéting was the
beginning of our assured success—for it called attention of the
State officials from Governor to Representatives that we engineers
dared to discuss freely--and publish our discussions--any matter
that in any way concerned engineers of any class, or surveyors.
In fact it made us a state society instead of merely a Helena. -
Club--. . . .It made very little difference whether or not we
carried through the Legislature the bills we requestéd--so long
as we got our Society recognized by the Legislature and the '108
people, as a publlc forum to be respected and consulted. . . .7

Haven referred to the debate on the Huffman 1rr1gat10n b111
but the 1893 meetlné cpvered numerous toplcs‘ranging‘from a’ paper on
plumbing a mine to Géorgé.Foss's coﬁpatison ofltransgontiﬁeﬁtai rail-
ways. In the evehing.séésion-A. M. Ryon discussed "Enginéering Edu-~

cation in Montana." The School of Mines at Deer Lodge was the only
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technical school in the state, and '"the youngest mining school in the
United States." In spite of Montana's inadequate high school system
.whiéh retafded preparatory work and the School's 1imited budget and
cramped 1§boratory quarters, Ryon felt that the well-rounded curriculum,
Igood equipment, and personal attention insured that “the quality ofhthé
work done will compare fa&orably with that of.aﬁy of the engineering
institutions of the United States."109

Ryon was followed by E. S. McNeill, who described technical
details of 1ining the Boulder Tunnel. :The timber liniﬁé ﬂad to be
replaced with brick and masonry, buf irregular geologic composition
caused frequent slides, which hindered the work and interrupted
scheduled trains. McNeill, who had been Assistant Enginéér in charge
of construction,mpreéentéd elaborate diagrams and detailg&‘statistics
- of thé prdject.l;o .

Next F. P. Gutelius detailed the "Construction of the Wooden
Pipe Line for.Butte City Water—Wbrks,": The nine mile:pipe was bﬁilt’

of 1%" redwood staves, held in position by %" rods. 'The.paper,‘

‘accompanied by photographs and profiles of the pipelihé, recounted
construction techniques.111

fhroughoqt the ne#t three years membefs of thé Montana Spciéty
wrote and presented a number of papers, deéling priﬁarily'wifh thé

topics of railroad construction and irrigation. In March of 1893

E. H. Beckler described location of the Great Northern Railway from
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Fort Assinniboine to Everett, Washington. In 1894 H. C. Relf discussed-
the "Masonry Lining at Mullan Tunnel," which had presented problems
similar to Boulder Tumnel. In February 1895 Beckler recounted the
construction of a narrow-gauge railway carrying ore from W. A. Clark's
United Verde mine at Jerome, Arizona to the Santa Fé, Prescott and
Phoenix'Railway.112
Elbridge Beckler's work on the Great Northern led to his
election as the Society's first honorary member. When completion of
the railraod was celebrated in June of 1893 Beckler's contribution to
the efficiency and'economy of the line was not mentioned. '"The energy -
that commands a great work to be done," John Herron asserted,
is entirely different from the energy that determines the best
manner of doing the work. The result depends on the united
energies; but in the glitter and pomp attached to the purpled
chariots in their triumphal march the populace see only the
energy that commands it.
In recognition of his engineering ability, and as a protest against
public disregard fof'technological skill, the Society elected Beckler
to honorary membership.113
In his letter of acceptance, read October 14, 1893, Beckler
reflected on the growth of Montana, and of the Montana Society of Civil’
Engineers.
The old expression that the progress of Engineering marks the
progress of the World, is especially true of Montana. . .
In 1886 you will remember that the N.P.R.R. went directly
through the territory, with only a branch to the-National Park,

and another to Wickes. The Union Pacific had a cqnnection to
Garrison with a narrow gauge.




69

Today the Railway mileage within Montana has been multiplied.

by three, with one-~half this increase due to the development of. -

mines of gold, silver, copper, lead and coal, properties all
requiring attention from your members.

Among the first instltutlons of learning for which there
was need in the State, was the School of Mines educating younger

men to help carry on the work of development. o

When your Society was organized I believe there was but one
irrigating ditch in the territory (Clarks at Billings) which
had required the services of an Engineer, or anyinstrument in its
construction, except a gun barrel.

Today you can see many canals completed, and many of your
members engaged in advancing such works. :

The greatest future work of the Engineer of Montana will be
the building. of such dams, reservoirs and canals,.as will cause
thousands of square miles to be brought under cultivation by a
bountiful water supply from the numerous rivers, until the whole
state shall become covered with farms, and shall take a leading
place among the agricultural states of the Union.

This great work of the future can only be brought forward )
under the careful direction of competent Engineers with whom the
capital for such enterprise can be safely entrusted. 114

Interest in massive engineering projects had been growing since

the '80"'s, but the Society's proceedings indicate a lack of technical
knowledge. On April 8, 1893, A. E. Cumﬁing presented a paper on the

West Gallatin Canal. He discussed the quéstions of~evaporétion,

seepage, and the‘amoﬁnt of water necessary to irrigate Montana 1ands;' :

In November the Secretary read a paper by Charles Tappan concerning

irrigation in the Livingston area. Tappan indicated a dissafisfégtiqn '
with current optimistié.predictions, He criticized newspaper articlesiz
which assﬁmédlfhat."where there is so much water and so ﬁucﬁ_lqnd, él;’
the wéter will-sqme day be placed upon the land and a countfy 6f gféat"

agricultural value will result." Tappan cited instances demonstrating
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the ehgineering problems of proposed irrigétion systems. Irrigation
along the Yellowstone was hindered by the high bluffs framing the
valley, requiring ditches up to 150 miles long to'reacﬂ the:fertile
plateaus. Below Custer Spation the fall was too slighf and the valley
too narrow ﬁtolattract would-be canal builders to invest large sun,ls._-'i
Tappan recomﬁended-utilization of mountain streams rather than the
river.i15 |

Followihg discussion of Tappan's paper, George Reeder introduced
some questions regaﬁding water measurement under Montana law. The
measuring box, as'defined by Montana statute, ﬁust have an dpening six
inches deep and a slidé to adjust the width. ' The flow of water in
miner's inches was equivalent to the product of the sides of the opening.-
Tﬁe watér above the box '"shall be brought to an' .eddy, and shall st;nd
three inches on the headgate and above the opening." Reeder's questions:
concerned the consistency of construction and measﬁfement of the stat-
utory box, the quantity of water necessary to produce'crofs, and "the’
duty of water in Moﬁtané." A questiohpéire on the subject was sent to
all mémbers of the Society.116

After doﬂsiderablé discussioﬁ at tﬁe annual meetiné January 14;
1894, the Montana éﬁgineers agreed that the law was ambiguous.énd corni—
tradictofy. Reeder noted that |

the ordinary coéfficient of discharge is abéut 627 of the

theoretical discharge, and it has been determined, by the
authorities, that by varying the shape of the orifice, and making
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it either straight, converging or diverging, that the coef-
ficient will vary from 40% to 1407 of the theoretical discharge.

117
In addition, it was impossible to maintain three inches of water
above the opening, gspecially with increasing width. Proportionate
allogati&ns in miner's inches did'not yield proportionate amounfs of
water. Wéstern sgateé used at least twenty-four diffefent miner's
inchés;-and the most obviéus solution was to alter water méaéurement to
cubic feet pér'second. A, M. Ryon, ﬁrofessor at the new land grant

college at Bozeman, was appointed a committee on water measurement.l].'8

Ryon's report, read November 14, cited experimental evidence of -

the legal standard's defects. For example, the appropriator of 180
miner's inches received 5.64 times the quantity of one claiming 36
inches. Variations in the shape and thickness of the ofifice yielded
even greatef diécrepancies, leading to litigation and pré%eﬁting
. collection of aééurate data on irrigation practices. in-conclusion,
- Ryon proposed an act making a cubic fgot, 7.48 gallons, the standard of
measurement. One hundre& miner's inches would equal 2.5 cubic feet,
or 18.7 gallons per second. 117

The Society éresented the bill to the Foﬁrtﬁ Montana Legislature
in 1895. It was introduced in the ﬂouse.by Alderson and in the Senate

by Hoffman, both of Gallatin County. The Hoffman Bill passed the

Senate on February 2, with little orrno opposition. On the seventH; _
Deer Lodge petitioned the House against any change in water measurement.

On the twelfth Ryon éﬁpeared before the House Committee on Irrigation,
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as he had done previously before the Senate Committee of the Whole,
to expléin prbvisions of the act. Three days later the committeé
recommended indefinite postponement, but a minority report emphasized
the need for a specific standard of meaSurement.lzo
Public opinion was strong, thopgh'divided. In response to the

Deer ﬁodge petition, "R.M of Bozeman wrote to the Indegendeﬁt,

In view of the constant bickering between neighbors taking water

from the same stream, to say nothing about the occasional shot-

gun patrol, it certainly sounds a little funny to hear the

expression, "general satisfaction," quoted in comnection with

our measuring boxes.
He pointed out the absdr&ities of mea;uring a claim of 6000.miner's
inches, requiring a box six inches deep and one thousand inches (33.3
feet)-long, with a three inch head over the entire opening. In con-
clusion, he assured his readers that "The Montana éociety of Civil
Engineers have no selﬁ-interest in this matter;-thgy désife to see
‘Montana keep a pace with the times, and utilize to the sest advantage
her .water SupplY.“lZl

A'fgw days later, another reader refqted'the'Helena Herald's

claim that "._. ;aé the courts have'alf§a4§ decidéd on a stand;rd of
measurement, any changé ﬁould result in muéh confusion and,&amage tﬁ
irrigaﬁion throughout Montana, . . ." He explained that an impossible
method of measufement does not constitute a standafd,'and used thé

example of the statutory box for 6000 miner's inches. Farming commu~-

nities in Prickly Pear and Gallatin Valley ignored the practical
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arguments and careful reassurances, and petitioned the House in

opposition to any change. On February 28, after more than an hour's

debate, the bills on water measurement were postponed indefinitely.lz1

In addition #o the act on water measurement, the Society
presented two other Eills to the 1895 Législature. One concerned the
duties and salaries of'cognty surveyors; the other amended Montana
statutes on coﬁstruction of roads and bridges and on~éollection of foad
taxes. As so often happened in the West, legislation had been modeled

after that of Eastern states where the environment was totally different.

"The present ‘road laws,'"

reported the MSCS Committee,

seem to have been made up from various statutes of some of the
Eastern States, where the counties were small in area, and it
was supposed that all of the Commissioners were personally
acquainted with all parts of the county, and these statutes

are not at all adapted to Montana, where all the conditions are
entirely different, and it is physically impossible for the
Commissioners to know anything about the wants of a district
distant from the county seat, but in these cases they are '
dependent upon reports made by the road supervisors, few of whom
have any “technical knowledge or experience in making good roads
or keeping them in repair. . . .

The Committee recommended putting all repairs and construction under the

supervision of the cohﬁty surveyors, abolishing the system of "working
out" taxes, and providing for detailed annual reports by the county
122 '
surveyors.
At the annual meeting January 12, 1895 members of the Society,

legislators, county commissioners, lawyers, judges, and surveyors

discussed the proposed bills at length. F. H. Ray, representative of
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the League of American Wheelmen, who had instigated the Good Roads
movement,_vigorously suppérted the committee. In a letter to the
Independent Januéry 31, 1895 he explained that fourteen states had
approved reform legislation. All agreed on two particulars, first
that road'taxes should bg paid in cash.to avoid inferior éonstrUCtion
by unskilled labor; secondly, that all work should be supervised by
either a state or count& engineer, At_tﬁis time Montanans paid over.‘
$300,000 a year to build and repair roads, but the results were
ext:emely unsatisfactory.123

A week later, to satisfy the skepticél; "H;" itemized expen—
ditures by counties and elaborated on the problem. .Roads were used as
ditches to carry off excess irrigating water; mountain roads %ere little
ﬁore than rough ungraded tracks; and.férmers weréltoo busy to "work out"
taxes in the early spring when the roads most needed attént_ion.lz4

The remedy as presented by'tﬁe Sociéty made the county surveyor
responsible for maintenance of ali roads aﬁd bridges in.the state, gave
him a salary based on the county's‘éssessed valué, and required cash
payment of all taxes. .The surveyor was to be elected for a two &ear
, ferm, and he wéé to post a $3000. bpnd. To avoid legal coﬁplicatioﬁs.
Vthé Society p;ésented two bills, oﬁe to amend the laws on county‘
' sufveyors, tﬁeﬁéther to revise the Chapfer of the Statutés.relatihg fo

roads. %3
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‘Shropshire introduced the bills in the House, Babcock in the 
Senate. Both acts were indefinitely postponed by the Senate. However,
an amended House Bill 356, which concerned road taxes, and a substitute
for House Bill 124 requiring competent supervision of construction and
repairs, paséed the Legis;ature. 'Road supervisors, appointed for one
year by the county coﬁmiséioners, administered county roads under tﬁe
direction of tﬁe coﬁnty surveyor. Taxes .could be paid in cash, but
worked out if necessary. The county surveyof Wés paid $5 pef day. half
the amount desired by the Committee, to survey and plat highways.126
While the result was less than satisfactory, Ray assured the

Montana Society that the bills were at 1éas£

a étep in the direction of securing good roads without addi-~

tional expense, and that by carrying on a "campaign of education"

we would in a few years be able to obtain the proper legislation

. to put the location and construction of our highways in the hands

of men ;rained to the work., ‘
Letters from ngiélatoré Babcock, Shropshire,” and Craven, thanking the
engineers for their éffofts, provided additiomal éonsolation.127
Two other issues particularly interested surveyors in these
+ years. The first was a decision of the Interior Department that
deputy mineral survéyors could practice in only one district. The
actioq severely curtailed those surveyors with commiésions in both

Montana and Idaho, and the Montana Society petitioned the General

Land Commissioner to reverse the decision. Commissioner Stone refused
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td.reconsi&er, but a year later Interior Sécretary Hoke Smith reversed
the ruling, allowing deputies to work in more than one state.128
The second issue concerned continuing reform of public land
surveys. In 1894, interior Secretary Smith advocated plécing all
surveys under the geological survey. This would save time and expense
and prevent fraud in making contracts with'deputies. It would siﬁplify

the transfer of reports and revised contracts among land offices, the

surveyors general's offices, and Washington. It would eliminate the

,ﬁeed for examinations in the field, apd abolish the office of surveyor

general. The area was already covered by the topographic parties of

the geological surve&; adding rectangular plattiﬁg to thelr duties °

would save the time and expense of repetitious surveys. The bill was

introduced by Representafive Dockery on January 14, 1895, and referred
. S 129

to a Joint Commission of Congress.

Early in January 1895 Frank Sizer wrote to several deputy

surveyors, alerting them to the proposed bill. Many of'the Society's

members were public land surveyors; the Dockery bill challenged their

reputations and threatened their livelihood. Sizer urged, as a solution,

the reelection of T. C. Power.

The Montana Senator sat on the Committee on Public Lands to

‘which the bill would be referred. "It would therefore seem to me,"

. Sizer wrote, "that if the Deputy Surveyors expect .to maintain their
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position before the Senate Committee, that they should make sure that
they have a strong friend and advocate on the committee."13o‘

The Montana Legislature sent Thomas Carter rather than Power to
the Senate, but it also sent a joint memorial opposing the Dockery bill.
Because of the surveyors' efforts, législative petitionms, or for other
political reasons, the bill was tabled. Surprisingly, the Montana
Society had no part in its _defeat., The omission of an official protest
was remarkable, because the organization had been deeply involved in
- local, state, and federal issues concerning enginéers since its incep-
tion.131

Traditionally,-the engineering profession had avoided public
controversy and political intervention, but the Montana Society of
Civil Engineers displayed little reticence. In January of 1894, W. A.
Haven addressed the Society on the status of the profession, pointing
out that engineers were not consulted (a common complaint) because
they refused to participate in public affairs. This was less.true, he
noted proudly, of the Montana Society.

The men who in thirty years have made this State what it is, men
who have developed these mines, built these smelters and mills

and reduction works, and who have made these beautiful cities
where twenty-five years ago there were but barren hillsides and
valleys and gulches, these men are not ignorant of what a civil
engineer is, but, on the contrary, when any question of public
interest arises, they look to the engineer, hoping to be informed
_about the engineering law. The Montana Society of Civil Engineers
is respected by the public, and only last winter, when an important
question was before the legislature, dozens of its members asked

me: "What does the Montana Society of Civil Engineers think of
this proposed law? .




CHAPTER 6

ﬁTHAT FITTiNG RECOGNITION OF THE CONDUCT OF PUBLIC AFFAIRS:"
COUNTY SURVEYORS AND A NEW ROAD LAW, MINERAL SURVEYORS
AND EXPERT TESTIMONY 1895-1899 '

In March of 1895 F. H. Ray had assured the Montana Socie;y thaf
a "caﬁpaign of education" would persuade the public to ébolish rdad .
supérvisors, require. cash payment of';oad taxes, and make county
surveyors résponsiblé for construction and maintenance of county roads.
' His prediction was partly fulfilled in 1897, when Representative Bruffy
introduced H. B. 266 to eliminate supervisors and put road work under
county surveyors. With minor amendments;.granting county commissioners
more power over the surveyor and limiting thellatter's‘wagé,,the bill
bé;ame law. The act directed the county surveyor to divide the county
" into districts; to define and map all public highw;ys in the county;
to piaﬁ, construct, and‘méintain all county roads and bridges; én& to
- supérvise énd exaﬁiné all contracted work. He had power to hire labor
costing less than $100. without consﬁiting ihe'county-commissioners,
but must keep caréful rédords and make'quartérly repbrtsltd.;he pommié—
sionérs;. The surveyor wﬁs paid a $5. per diem, 1imi£ed by a totél ba;ed
on the counfy's size.133 |
House Bill 230, passed By the same session, provided for but

did not require cash payment of road taxes. All able-bodied men between

the ages of twenty-one and forty-five must pay $3. cash or an eight-hour
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day's labor, on or before October 1 of each year. The'éounty assessor
was empowered to collect unpaid taxés from employers.134

At the regular meeting of March 13, the Montana Society commended
the Legislature for "having taken the initiative in the United States éf
placing the construction and maintenance of the roads and bridges of fhe
re;£eétive counties under the supervision of the county surveyor. . ."

It further recommended that Lewis & Clarké Cou&ty Surveyor Johﬁ W. Wade
call a'meeting of county surveyors to diséuss the beét means of imple-
meﬁting the law. Wade had been an organizing member of . the Society, and
most of the county surveyors were members; The mée;ing was called for_
March 30 in Helena, but ﬁeavy flooding the week before kept many sur-—
veyors at home repairing roads.l35'

The Montana Society met on the eve of the cénvention. It
accepted a paper by M. S. Parker on the new road law, and asked Repre-
"sentative Léwis Penwe¥1_to prepareanopinion on the law. At 10 o'clock
~on March 30 the couﬁty surveyors and commissioners met in Wade's office.
Wade addreséed the'sessiop, pointing out fhét "our greatest trouble,-;to-

.prove this law a wise 6ne,~-will be in these first years."

He saw the
greatest opportunities, and problems, in determining the permanent
location of roads. He recommended topics for consideration: road

oversight, apportionment of work, machinery, forms and records, road

machinery, road-tax workers, grades and drains, and county accounts.
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Represeptative Fred ﬁhiteside took the chair and appointed committees -
on the suggested tbpics.136

That "afternoon, after an informal discussioh, A, S. Hovey
reviewed the Society's gfforts for the neﬁ 1éw. In January 1893, éounty
surveyors who were not members of the orgaﬁization requested the
Society's help in increasing surveyors' compensafion. A cémmittee
prepared a bill increasing the per diem from $7. to $10., but it was
never presented to the Legislature. In October of 1894 another commit-
tee was appointed, which recommended that county surveyors supervise
county roads. The bills introduced in the 1895 ngislature.passed, but
were drastically amended.137

In 1897 the Society prepared H. B. 266 and 280, both of which
‘pgssed "substantiall& as . framed by the_Socigty,"-except for amendments
to H. B. 266 whiéh_deéreésed‘the suryeyé;s' ﬁages to 85. per day; with-
no provision,fof traveling expenses. In some cases, Hovey nofed,
travel costs would exceed the per diem.138

. The Society, recognizing the bills as the besf théy could hobe

" for, were determined to prove the need for specialized training to

supervise road work. M. S. Parker predicted that the engineers would

be hindered by the road tax law, which allowed unskilied labor one day

" a year. He added that "the perfection of road laws is not to be

éccomplished in a single 1egislétivé session. We must take the laws as

"we find thém, an& make the best use of the opportunifies afforded
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thereby." Parker discussed plans for Cascade County, of which he was
county surveyor, particularly in establishing grades for the main
roads leading out of Great Falls. Little-used roads would be gradually
improved, eventually assuring the county of good roads. Discussion |
centered around the road tax law and the importance of prqper_gradgs,A
" especially for freighters.139

That evening Representative feﬁ&ell, an, attorney, discussed the
act's legality. Undef the Montana Constitufion, compensatiﬁn of county
éurveyors could not be increased or decreased ﬁuring their term‘of
office,‘but duties could be added. Attorﬁey General Nolan interpreted
the law to mean that surveyors would be paid the $7; per day of the old
law, with no additional compensation.for'work on county roads. vThe
Séciety decided to bring the matter into court, if possible, but it
never reached thé Supreme Court.

Next the Committee on Surveyor's Accounts pepdrted,.recommending
that road construction be carried on like railroads. The county: | '
surveyor would supérvise an entire cbunty, and wouid'appbiﬁt managers
as "resident:eﬂgigeers" to take charge of short segments. The sﬁrveyorb.
office would have jurisdiction over all daté, plans, estimates‘énd
accéuﬁts.- The county would benefit from a unified systeﬁ of roads. The
éurveyor would bg directly accountaBle to the countyAcommissiﬁners, juét

as a rallroad's chief engineer reported to the board of direct;ors.140
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A cohesive system of roads was needed, not only within counties,

but throughout the state. Road location had been determined by county

commissioners and road supervisors, so intercounty connections were not .

' always efficient. Cooperation among counties might yield'an éfféctive
system of direct highways between important éointsl Lack of gradiné
also created a problem. H. B. Davis complained that in Deér Lodge
Coun;y "The plo%ing has been done so near tﬁe'wagon—tracks tﬁat the
roadbed has to be filled in even before the freshets come." The
Committee on Road Machinery recommended an Austin road machine, which
made a‘grade 2% feet above the bottom of the ditch.141

In its final session the convention discussed plats and recordé{
agreeing that they shoula be uniform thrqughout the State. The

committee requested more time for a final report, and after a discussion

of grades and drains the convention adjourned. "The meeting,” the

Society's minutes noted, "was a successful one, and will, it is believed,

. R 2
result in better roads for the state."14

Tﬁe fbllowing July Society members were éncoﬁraged to send the
secretary any articles concerning county sﬁrveyors;'roads, or any'othef
engineering matters Which.appeared in local newspapers. In January
',1898'F. H. Ray, representative of the League of American Wheelmen,
presented the Society with two books on count& roads. Flatﬁead County
1ARépresentative Whiteside spoke on centralized planning for a state

system of roads. Whiteside advocated use of convict labor, urged

|
|
|
H
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f: establishment of a staee_highway commission, and added that he hoped .
"the time would soon come when a wheelman can ride across Montana
witﬁout carrying his wheel.a large part of the distance." The subject
was referred to the committee on a state engineer, but nothing definite
was done. Frank Sizer, writing to F. W. Blackford the foliowing
October, advised that "we may as well let it alone, at least for the
present."143
When, in 1899, Senator Myers of Ra&alli intfoduced'a bi11 to
repeal the 1897 law, the Society made no protest, either officially or
in_ the minutes of its meetings. The Independeq£ commented -that
The necessity fof some such bili has been recognieed in all
"parts of the state. Every board of county commissioners in
the state condemns the present law as being altogether inef=-
ficient and the county surveyors themselves are not altogether
pleased with it.
The same'day, January 4, Representative Johnson gave notice of a bill
for election of road supervisors. Johnson, a physician who traveled
extensively, claiméd that the roa@s of Carbon County Had never been as
bad as in the past two years. A month 1eter Representative Sands
introduced another road bill, which provided for the election ef
sﬁpervisprs and defined their duties._llk,4
' Late"in Februaey kepresentative Jeequeth gaee no;;ce of a Billl
to ‘abolish Ehe effice of road supervisor, and J; ﬁ. Conrow introduced

H. B. 169 for the same purpose. The Conrow bill was indefinitely post-

poned as contradicting the bill already before the Legislature.
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Jacqueth apparently didnit introduce his bill. Velley County Senator
A. W. Mahon introduced a bill for the collection of a special road tax,
but it was‘drasticaily amended. Jacqueth and Mahon were members of the
Montana Society of Engineers, as weli as county surveyors. fhese may
have been the organizacion's attempts.to salvage part of the 1897 law,
but if so they were unofficial.l®’

The Myers and Sands bills were indefinitely postponed, but a
substitute for the Johnson bill passed on the next-to-lasc day'oflche ‘
-session. The new law placed the responsibility for roads with super-
visors elected for one year terms. The supervisor posted a $500. bond
_and was paid $3. for eacn eight~hour day'of actuel work. Tne new tax
law, a substitute for Mahon's bill, reduced the tax to two dollers. It '
iequired the assessor to seize and sell property to pey the tax if the »
individual refused to pay it or to work it_out.146

A few days after the Legislature adjourned Attorney Generai
Nolan issued an opinion claiming chat the new law was unconstitutional
" because it.decreased the compensation of county surve§or5‘elected in
1898. In 1897 House Bill 266 had been challenged because it 1ncreased
the county surveyors' wage, but Nolan had concluded that it instead
gave additional duties, with,specific compensation for those duties.‘
Since'the new:ducies were "“foreign to the office of county sunveyor it

was within the authority of the 1egislafive power to describe compen-

sation for duties thus pefforued." The 1897 law, however, redefined -
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the duties of county surveyors to include road work, so the 1899
Legislature did not have constitutional authorify to decrease tﬁosé
. . 147
duties and the attendant per diem.
- In July of 1899 Charles F. Donyes, county surveyor of Granite

County, challenged the new law. Donyes claimed that the county

commissioners' refusal. to allow him to perform duties pertaining to

county roads violated Section 31, Article V of the Constitution by

decreasing emoluments of a public oﬁficef. The Montana Supreﬁe Coﬁrt,
howeéer, decided that since the duties were coﬁpensated by a per diem,
rather than a éalary, the law transferring duties to rbéd supérvisors
was constitutional.148
Donyes was not a ﬁembér of the Montana éociefy, nor did‘thét
éroup indicate any awareness of the suit. On Maréh 11, 1899 Francis
W. Biackford'read 5 paﬁgf on.various types of foads and bavings; Hel
commented thaf foad consfruction and maiﬂtenénce should be éﬁpervised
by ; state official, but his recommendation'ﬁas nbt-applied to ﬁontana(

With the failure of the 1897 law, the Society éppears to have abandoned
' 149 '

.the good roads movement.

During thé late 1890's the Society's interest in public land

surveys also declined. Most of the accessible land had been surVeyed,

" and deputy surveyers found more profitable employment as county

surveyors, city engineers, irrigation advisors, mining engineers, or

mineral surveyors. In May of 1897 Charles Tappan, who héd'ﬁovéd from
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Livingston to Salt Lake City, sent the Society a paper on_"Survgying
Mineral Ciaimsﬂ" .Tappén discussed equipment, férmulas, and:sources
of error in sdrveyé.- He recommended careful éhecking 6f observations
by double chaining each line and by triangulation to verify long lines].'50
| John.Herron differed from Tappan.on some specifics, but he
praised the paper as an expression of improved standards, since it had
"long been customary to consider accuracy non-essential" in mineral
‘surveys. "There is no gainsaying," he added,
that the official survey of a mining'claim should be exact--not
an approximation. It is useless to lay down rules which give
results that are "close enough." Those of us whose work has
‘led into the projection of the boundary lines of claims to thg
lower levels of deep mines, know what a few feet may mean in
the prox1m1ty of an ore body. 151
As Montana's mineral interestsggrewiand mining operatiqn{became
'ﬁofe elaborate, mipe‘owners and ope;ators demandéd increasing accuracy
of mineral surveys. fhroughout the 1890's engineers and iﬁ&estors
recognized Butte's copper potential. Fluctuating silver pfices renewgd
interest in new gold deposits and in reﬁorking of abandoned claims.
More efficient chemical- treatments particularly the cyanide proceSs,‘
encouraged mechanical methods of gold mining sgch'as dredge mining in
Grasshopper dreek and hydraulic sluicing neaf Garnet_énd Drummond.lsz"
” Révived activity in placer mining, as si;ver pfices declined
gﬁd mines éloééd, probably accounted for much of the popular interest

in geology. On June 26, 1897 Professor L. S. Griswold, Helena geologist

and a new member of the Montana Society of Engineers, gave a public
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lecture on Helena geology. The presentation illustrated geologic
events with fémiliar landmarks linking ridges or outcroppings with
composition and geologic épochs. The Helena Indegéndent refrintgd
part of the lecture, with the comment that "It was a practical talk to
practical men, for the audience was composed of maﬂy of the leading
citizens of the city who are not members of the Society." "Practical,"
in this context, meant economically useful in the location and develop-
ment of mining properties.153

Economic justification extended to U. S. Geological Surveys.
Following Griswold's lecture R. H. Chapman summarized the Survey's work
in the state. Since 1882 the surveys had covered over one quarter of
Montana's tétal area, and several teams concentrated on the mining
districts., Throughout the late '90's Walter.Harvey Weed; U.S.G.S.
geologist whé.joined the Montana Society in 1897, lectured and published
extensively on minefal deposits of the Treasure State. In June of 1898
he spoke before the Society on the geology of Butte, but the lécture
differed in approach from Chapman's talk the previous year. Weed}s
discussion of Butte's complex mineral structure was highly technical,
directed toward the growing number of geologists hired by the mining
' companies to trace the rich, faulted veins underlying the "richeSﬁ hill
oﬁ earth.“154 _

The peculiarities of Western geology had 1éd}to numerous court

cases under the "apex law," which stated that a mine owner could claim
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the ore in all veins which surfaced on his property. Mineral deposits
in the Rocky Mountain districts seldom formed continuéus veins: they
were faulted or splintered into "horsetail" formations. The Drumlummon,
a rich gold and silver mine in the Méryéville'dist;iqt, was involved in
litigation for twenty-four years. Butte was the scene of a series of
court cases. At the turn.of the cent@ry F. Augustus Heinze severely
hampere& the‘Anaconda Comfany's‘operatidné through successive injunctions
and trials over ownership of pfofitafle mining properties. Members 6f
the Society were ‘actively involved as mine owners, managers,'geologists,
and expert witnesses. Mining engineers blamed the problem on the apex,
or éxtralateralfrights, provision. In 1897 the International Gold
Miniﬁg Convention appointed a committee on revision of United Stétes
mining 1aws.155 : _

In the fall of 1897 the committee, of whiéh‘W. A. Clarklwas a
meﬁber, recommended‘ébblition of extrgiaterél righté.. Claims would be
bounded by straight lines on the surfacé, and by‘Vertical planes
extended down‘frém these boundaries. The proposal ﬁet with the approval
of men 1ike R. W. Raymond, secretary.of the American Institute of Mining
Engineers; who had served as a witness in the apex cases. Mine owners
and managers who had lost considerable time and money when mines were
closed pending litigation also gndorsed the change.156

The Montana Society of Engineers eschewed the controversy over

mining law, but reacted promptly and vocally when fees for mineral
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. surveyors Qere threatened. On January 3, 1899 in the U. S; Senate,
Pettigrew introduced an amendment to the'Sundry Civil Expense Bill
limiting the compensation to $7. per day, or $30. per cleim. fhe
Society objeeted that the bill was dndonstitutiodal class legislation,
and economically unreasenable. Present fees ranged from $10. to $15.

a day, add seme-claims‘took three or four weeks to survey and plat.‘
.Aleo, the fee was not paid by the federal government, but,by the
claiﬁant; "If the bill could be enforced,'" contended Deputy Surveyor
Chase, "'it would not secure the object supposed, as it would result

in driving all respon31b1e deputies out of the bu31ness '"157

The subject of compensation was alweys a'sore point with the

englneers who felt that they were profe331onals comparable to doctors
or 1awyers. In January ‘of 1896 James Keerl p01nted out that both the
legal and medical ptofe331ons had attained "their well earned reeog-
nition and their. fitting emoluments." Engineer;'tng, whit-.h‘ did not depend
on illness or unhappdness but brought benefits\to mankind, shouid be
even more richly rewarded. Inetead because of their lack of aggres—

158
51veness, engineers were treated as subordlnates and paid accordlngly.

M. S. Parker, speaking at the annual meetlng in 1897, attributed

the lack of status to the practice of competltlve blddlng. '"How many
reputable attorneys or physicians would so lower their professional

stending as to enter .into any such competition?" he asked. Yet:
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engineers increasingly bid against one another, depressing and

demoralizing the profession, and degrading their status in the public's
estimation.159
In 1897 the Montana Society petitioned Governor Robert B. Smith,

expressing . the

hope that during his administration the engineering profession
may receive the fitting recognition in the conduct of public
affairs which its importance and usefulness to the proper
development of the resources of the state would appear to
-demand. ‘

The engineers particularly wanted appointment to state boards such as
the Arid Land Commission and the Capitol Building Commission, but their

requests were largely ignored by Montana politicans.160




CHAPTER 7

"0 MAKE AN INTEREST UPON CAPITAL:" HYDROELECTRIC POWER
AND THE NEED FOR A STATE ENGINEER 1895-1899 -
In the mid-90's a new challenge confronted the Montana engineers,
the building of dams and reservoirs to supply hydroelectric power to
cities, mines, and smelters. On April 13, 1895, J. H. Farmer read a

paper which compared the costs of stream and water power, and considered

the feasibility of a dam across the Missouri River from which power would

be transmitted to Helena. 1In June a paper ﬁy.M. S. Parker of Great Falls
énalyzed stream and water costs, claiming that there was "no reason why,
in.the near futufé; everiltown and mining camp in Montana should not have
its elect?ic power station supplying all power for_lights, stréet rail-

: wéys, and the running of machinery for a,lllpu;.poses."161
The farmer paﬁer was circulated among thelmembers, and discussed
" at the annual meeting of January 11, 1896. Although members disagreed '
with Farmer on certain items, claiming his estimates were too low, éll .
concluded that water power would soon replacé steam, particularly in |
mountainous regions. Additional objections concerned the economic
wisdom of building a 4500 horsepower plant, when current uéage for
Helena, East Helepa,-Marysville, and Winston totaled only 2000 horse-
power.” W. C. Sterling added, "I am a warm'friend and advocate of the ‘
Missouri_River bém, but'it must be carried out on é}strictly businéss

.basis.‘.‘162
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A year later the Missouri River Dam was a fact. Samuel Hauser,

returning from a trip to the East, assured the Helena Independent that

~ he had found investors to not only complete the dam, but also to.expand

the East Helena smelter to become a major user of the electricity
produced. Such confidence on the part of foreign investors was, he

added, proof of Montana's bright future.163

A
The bublic did not view the future so optimistically. Represent-
ative Penwell of Lewis & Clarke county introduced a bill in the Fifth
Legislative Assembly requiring that any company owning a dam or
reservoir whose failure would endanger lives or property must build
telephone or telegraph lines to every residence in the threafened area.
This would provide a warning system in case the dam should break. The
company also must pay $5000. to the survivors of any persons killed.
Five petitioners could require the county commissioners to appoint
inspectors to examine a suspect structure and to require Building of
164 ‘
communication lines.
Ten days later in an interview with the IndeEendent Hugh L.

Cooper, engineer in charge of the Missouri River dam at Canyon Ferry,
scoffed at the bill and predicted that

no legislature would pass such a.law. If they were aware of the

enormous fatigue involved in getting money for an enterprise of

this kind, they would not begin a systematic endeavor to maké the

investors sick. As to the stability of this work, the fact that

the plans were drawn by Mr. Fanning, of Minneapolis, the most

celebrated water power engineer in the country and a man of
international reputation, and that all the work is passed upon
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by him should be a warranty of the highest kind that there is
nothing to fear. Capitalists are not going to put up work of

this magnitude without knowing whether it is stable or not.l165

The paper's editors were not convinced by Cooper's arguments.

On March 3 they printed an article from the Denver Republican on

' with the subtitle, "Something Needed in

"Supervision of Reservoirs,'
Montana as Well as in Coiorado." The Denver author opined that engineers
were poor judges of a dam's stability. "It is well known," he said,
"that engineers seem to be unable to properly estimate the pressure of
a large body of water contained in a reservoir.” Thus, judging a
structure to be safe, the engineers were "the most surprised men of all"
if the dam failed. Investors were, of course, readily convinced that
additional and expensive reinforcement was unnecessary. The situation
demanded inspection by an honest, competent state engineer, with the
. . . 166
power to enforce his decision.
The Penwell bill did not pass, but the author's apprehension was
justified in April of 1898 when Montana Power Company's dam on the Big
Hole River near Divide partially failed. At the annual meeting in
January M. S. Parker had assured the Society's members that the dam was
perfectly safe.
Mr. Fanning, the consulting engineer, has a world-wide reputation
as an hydraulic engineer, and would not be associated with a
project that would subject the people to loss of life or property;
neither would the company spend half a million dollars in an umsafe

structure. Eveérything has been and is being done to insure perfect
construction. Mr. Fanning is also consulting engineer of the
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Missouri River dam [at Canyon Ferfy], of a similar pattern and

design; and both dams are being built in a perfectly safe

manner. :
Parker went on to explain that a timber.crib dam, built of an over-
lapping log framework filled with fine rock and gravei, was safer than
earthen or masonry dams which failed suddenly and completely. He
estimated a safety factor of six to one.16'7

The Big Hole dam, one of the.highest timbgr criB dams which had

been attempted, was 500 feet long and 60 feet high. The engiﬁee;s in
charge_éf the proiect expected high water in late Méy_or early June,
but it came six ﬁeeks eériy, before the dam was completed. The sudden
pressure setfléd fhe'éravel £filling in the cribs, and coﬁpfessea the
timber framework,.alléwihg the crest of the daﬁ to move outward thirteen

feet from the original faée.168

"It is always interesting to an engineer,"

remarked Parker, "to
investigate the causes of certain résults. . « .The structure Qas pro-
nounced safe by all. Still it failed in an unforeseen way, that expe-
riencé teaches can-be avoided." Siﬁce.the cribs had been filled during
" the winte; "puddlingf to compact the'gravel was impractical, and £he
timbers 1acked'adequate‘bearing suffage. Pa;ker recommended puddling

" the entire filling; laying masonry; or'uéiﬁg timbér\b1§éking t0~?ein¥
force'tﬂe framework and resist compreséioh. :Diagbnai bracing woﬁld

prevent the rolling of logs which allowed the structure to settle'over%69
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In the ensuing discussion Eugene Carroll, chief engineer of the
Butte Water Compaﬁy, noted that the spillway had been placed in the
center. The highwater literally cut the dam in two. E. H. Wilson added
that this alteration of Fanning's plan by the company would have been
prevented if Montana had a state engineer to inspect and supervise
reservoir construction.170

Two years later Joseph Harper, engineer in charge of recon-—
struction on the Big Hole dam, comﬁented on the causes of its failure.
He blamed the excessive settling on too fine a filling which wés
displaced by the water, allowing thg larger rocks to shift and settle.
Vertical sheeting on the lower face of the dam did not shrink with the
horizontal timbers in the cribs. nThis distorted the aprons' outer edges,
and made the failure apbéar worse ‘than it actualiy was. The steps of
the apron were too narrow, and would probably have been destroyed by
"hammering" of the water at maximum overflow. And finally, although the
concrete pier designed by Fanning had been omitted, Harper felt that it
would have saved the northern end of the dam anyway.171-

Harper & Macdonald, in rebuilding the dam, left much of the
original intact. They argued that it had already settled and compressed,
and was bearing a water-~level only five feet £elow the working head.

The engineering firm cut a spillway through solid rock at the north eﬁd

of the dam. They reinforced the upper wall with overhanging. cribs which

brought the crest within five feet of the original line. The aprons
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were bolted carefully into the existing steps, widened, and extended
downstream. This precaution was taken because in'lé99 the high water
was clearing fhe dam in two leaps, completely missing the intermediate
steps. At the maximum, the water méasured nine and a half feet over
the dam's cfest.- The flow was estimated at about 18,818 cubic feet
per second, three times'the maximum in 1898. Harper supposed that the
river reached such extreﬁely high levels at about ten fear intervals..

Harper's measurements illustraté& tpe lack éf data, particularly
for spring'runoff; on mountain streams. The danger of this deficiency
was fupther emphasized in June of 1898 when the Canyon Ferry dam also
partially failed; The dam was of timber crib construction, 485 feet -
long with a érest twenty-nine feet above mean low water. The apron
consisted of three steps to break tﬁe'fall of water over the dami The
first high Water, five feet over the crest struck.the'first stepy
. jumped the next two, and undermined the lower step. The timber criBs

{

settled over.into the depression, and the top of. the dam sprang a

. . 172 -

maximum of five feet out of line.
Fanning blamed the Canyon Ferry dam's failuré on deviations

from his design. The original plan called for flooring in the base .

cribs to keep the filliﬁg intact. Fanning had not supervised con-

‘struction, and the flooring was omitted, allowing filling to wash away,

In reconstruction thedamaged timbers werereplaced and the stepscovered by
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an inclined apron. In 1899 the reconstructed dam withstood excep-
tionally high water, seven and one-half feet above the crest.%73

| The engineers were cautious in assigning blamé, either ﬁo
designers or to the design itself. Part of the prbblem was that few
dams had.been built on mountain streams, so the profession had little
empirical knbwledge. Measurement of stream flow was in;dequate'to
gauge the pressure a dam would have to withstand, particularly during
the two or three months of high Water.each spring. Montana's unpre-
dictable weather further ﬁampered calculations. Locgl materials had
not been tested for strength, and, as the Society's membérs often
‘protested, companies altéred specifications in their desire for
economy.

The engineers were quick to learn from the experiéﬁce of others,

. as Eugene Carroll noted in his paper on a dam for tﬁe Butte City Water
Company. Carroll visited the Big Hole dam, and modified his plans to
prevent.a similar failure. He lapped, rather thaﬁ butted, the logs at
interséctiéns; and adde& fillers bétween timbers to add bearing surface
and ﬁreveﬁt rolling.' He also placéd an earthen fiil on the back éf fhe
dam, though he a&mitted that leakage might wash it away and cause
problems. The £ill would protect the timber cribs from fire, but his
principal reason had nothing to do with stability. Carroll added,

"to allay the fears of the people living below the structure I decided -
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to put it in partly for effect, as it makes the structure look much
stronger."174
Two failures Within two months did nothing to calm the public's
fears. 1In 1899 Léwis & Clarke Representative E. C. Day introduced a
" bill for warning sfstems below dams. The bi;l was similar to the Penwell
.proposél of 1897, and theAIndeBendent reacted in muchuthe same way,
declaring that "Dams of the character of those at Great Falls, Canyon
Ferry and Big Hole do not go out without ample warning, and thefe would
be.time'to fully protect those who would be in the track pf the flood;"
A telephone or telegraph system to eaéh reéidence within the flood line
would be an unwafranted hardship on the companies. |
The men who build a dam in this state, for the purpose either
of creating cheap power or to store water with which to make our
desert lands blossom as the rose, are in fact public benefactors,
and instead of adding to their burdens, it should be the pleasure
of the state authorities to lighten them, and to render. to such
enterprises every ‘encouragement possible in the good work so
undertaken.175- -
The editoriai drew a prompt and heated response from an N.
Hilger, detailing the partial failure og fhe Canyon Ferry dam and -
charging that the Big Hole dam was in worse condition., He claimed that
"hundreds" had petitioned the legislature for such a bill, and ended
with 'a plea to "giﬁg us at least a chance for our lives, . . ."176.
: Ironicaliy,‘in the same legislature the Montana Society of

Engineers sponsored a bill to create the office of state engineer,

‘believing that inspection and supervision of large projects such as
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’dams, irrigation ditches, highway bridges, and publiq buildings would
insure public safety. Repeatedly, ip.discussing dam failurés, massive
reservoirs for irrigation, or constrﬁc;ion of a statewide éystem of
highways, the engineers ésserted the need for a state official with -
special technical training.l77

The Society had first introduced theé sﬁbjéct in 1889 when they
petitioned the Coﬁstitutional Convention for creation of the office of
.state engineer. That effort failed because the delegat;s conSideréd \
it a legislative, rather than constitutiénal matter. In 1391 the
engineers discussed a second attempt, but decided it would be wiser to
collect iﬁformation and to inform the public on the need for such an
official. The demand should come from thé people, so it would not
appear as a self-serving plot of the engineering profession. The 1893
diséussion of Huffman's irrigation bill included the appointment of an
engineer to oversee large-scale projects. The Sociéty'included'thaﬁ
provision in their resolution to the iegislature, but the proposal &ied
Wifh the irrigation bill.

At the annual meeting in January 1898 Theroﬁ Ripley reported on
the Missouri River dam then under construction at Cényén Ferry. ‘ |
Discussion turned to the need for responsible supervision of such

structures by a state engineer. Hydroelectric plants, irrigation'

reservoirs, and municipal water works required inspection. Neighboring
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states had such an office, and the Society appointed a committee to
draft a bill for Montana's state engineer.]"78 |
The need for a state inspector was‘dramaticaliy illustrated by .

the failures of the Big Hole and Canydn Ferry dams in the spring of 1898.
But public opinion, rathef than endorsiﬁg the concept of technical
abi;ity and proﬁessidnél accountability? relied on legislative sanctions
toiguarantee responsible engineering.practiée. In November of 1898
Frank Sizer wrote to Elwood Mead, Wyoﬁing State Enginee?, for advice '
concerning the bill, and commented that hg felt "exceedingly'doubtful
about the success of the bill, in the coming legislature, -

but nevertheless it is our in;ention to push the ma£ter with ali

possible energy. We are naturally anxious to have the bill as

complete and perfect as possible before introducing it; but, on

the other hand, if it involves too many radical changes in the

present system of water rights, its chances of success are

materially lessened.l? '

The Society fresented the bill to Montana Attornevaeneral

Nolan for a legal opinion, and then diséussed it in the annual meeting,
Januarf 12, 1899. In response to Professor William's suggestion that
the state engineér be‘an ex—officio‘member.of the Arid L;nd Commission,
James Keerl recalled the irrigation bill of 1893. At thét time tﬁe~
-afpointment of an engineer to the Irrigation Commission was opposed on
the grounds that when an engineer employed another engineer, the two

were sure to disagree. The Society replied that conflicts had not

developed in the East, where engineers frequently sat on boafds, or
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between a railroad's chief engineer and his assistants. Eugene Carroll
disagreed, but éuggested that conflicts might'bé avoided‘if-the‘state
engineer were chief epginéer of the Arid Land CommisQion.‘ After further
discussibn‘the-Society amended the bill; allowing the Commission to call
on the state engineer for advice. E. H. ﬁilson, Silver Bow Represen-—
tative ana an organizing member of the Society, was given the final
draft fof introduction to the Legislature.180

The bill, House Bill 28, p;ovidéd for a state engineer appointed
by the governor for a four year term. He must have had five years'

experience in civil engineering, or enough theoretical knowledge and

actual practice to qualify him for the position. The engineer must file

' 4 $10,000 bond, and was. subject to removal by the governor. He was

responsible for collecting data, approving plans, and supervising con-

'struction or irrigation works. He could supervise and inspect any dam

or dyke over ten feet high, excavate to examine the'foundation, and order
repairs. He would report to the governbr biannually,'aﬁd would act as
advisor to the governor and the Arid Land Commission.181
A major obstacle to the bill was the engineer's salary §f $4000.
per year which was comparatively high, and his power to employ assis—
tants a£ $l$0.per month. State politics complicated the financial
issues, as copper magnatés W. A, Clark and Marcus Daly battled over

Montana's seat in the U. S. Senate. Clark aspired to the office, and

Daly determinediy obposed him, supporting W. G. Conrad instead. On
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January 20th the committee on irrigation and water rights reported théA
state engineer bill faVorably, and on the-27th the Independent responded_
with the accusation, "Another Soft Job." Tﬁe bill was, the Clark paper
charged, an attempt by the Daly machine "to get itself on the pay roli
of the state." If the state engineer appointed one assistant with a -
monthly salary of $150 for each of the tﬁenty—four counties, the cost
would total $47,200. While tﬁe paper conéeded that some of the.duties_
performed would be beneficial, they did not outweigh theprobability of
bankrupting the state for the Daly machine's fimancial gain.l82
The bill'had, of course, been dréfted by the.Montana Society of

Engineers, which could hardly be classified as a Daly organization since
its members included W. A. Clark and F. Augusfus Heinze, as wéll as
' Daly employees. Thé only apparent link with Daly was fhe bill's sponsor,
E. H. Wilson, whom the Independent labelled "Expert‘and génerai surveyor
of the Anaconda company.'" Wilson had consistently voted against Clark
in the senatorial race.183

| Wilson worked hard to keep the bill alive, speaking before the
House committee of the whole on its "advertisement for Montana's
resources" and'foliéwihg it to the Senate qumittee on irrigation. The
IndeEendeﬁt's political charges subsided‘oncé Clark was elected, but
the Helena paper.consistently oppose& the creation of a fsinecure," and

the Butte Miner rumored a veto if the bill passed. House Bill 28

narrowly passed the House on February 22, but was killed by the Senate
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on the twenty-third. Montana was not to have a state engineef until

1903, when the office was created in connection with the Carey Land

‘Act.184

The Society's second bill, also introduced by Wilson, was the
water measurement act drafted by Ryon, whi&h had failed in 1895.
" Farmers, fearing extensive litigation and loss of exisfing water rights,
opposed the aftempt to replace miner's inches Qith a cubic foot standard.

John Robinson, a Gallatin Valley farmer, expressed his suspicion.'

. . . - LI ) - " « - . . . - . - * o . . o e . . . . . . o e e

The statutory measurement of water as is defined in section
1893 has stood the test for a number of years and has given
excellent satisfaction to the farmers, litigants and attorneys, and
has stood the test in the courts. The simplicity of this method
for measuring water, its nearness to accuracy for all practical
purposes certainly commends it to everyone who is a user of water
requiring measurement.

Bill No. 29, in section 2, says: '"Where water rights expressed
in miners inches have been granted."” ["one hundred miners' inches
shall be considered equivalent to a flow of two and one-half cubic
feet (18.7 gallons) per second; . . .'"] That leaves a grave doubt
as to what it refers. Most of our water rights have been granted
under the statutory measurement. Before this law was enacted
(sec. 1893) water rights were granted as miners' inches under the
common law of usauges [sic]. A search of court records throughout
the state will reveal the fact that the so-called miners inch is
a very "Indefinite quantity, while the statutory inch is definite
enough for all practical purposes, ' ' _

. How do the friends of house bill no. 29 know that 2% feet (18.7
gal.) per second are equivalent to 10 inches of miner's or stat-
utory measurement? These doubts, combined with the difficulties
and inconveniences which arise in the measurement of water as
proposed by house bill No. 29 and the added fact that the farmers
and other users of water are satisfied with the law as it now
stands, are ample reasons for the defeat of the bill now pending.

Robinson's defense of the statutory inch demonstrated a basic

. misunderstanding of the problem. It ignored the objections raised by

185
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Ryon's experiments, which haa demonstrated fhat variations in the
sfafutor§ box yielded significant discrepancies in the amount of water
appropriated. - The engineers' primary objection Was.that-the_ambiguity
of both the Miner's and statutory inch led to disputes over water \
. rights which no exﬁert witness could segtle.
In spite of dpposition——the Independent refer;ed to thebill asan
"eﬁgineefing fraud"--House Bill 29, establishing measurement of water
in cubic feet per second, passed the House on February 21 by a vote of
39 to 22. The Senate amended the bill to provide that previous
measurements "shali be measured according to the law in force at the
time such decree was made and entergd,“ and passed it on February 24
by a véte of 16 to'6.186 |
The need for a uniform standard of water measurement was mag-
nified by é growing iﬁtergst in irrigation for fhevstate. Individuals
'and coﬁpaniés had been building ditches since early territorial déys,'
but the Nationél Irrigation Congresses éf the.lé90's and_passagevof the
Carey Act in 1894 drew public attention to the potential of massive.
federal~ and state—sﬁppbrted projects. Fantastic prophecies by irri-
gation “evangelists" encouraged prompters.lB7
Irrigation technology was étill in the early stages, and the
Society frequéntly discussed economic feasibility of pﬁmps versus

canals, or technical problems of ice and debris. Several members had

been involved in developments throughout the state--A. W. Cumming on
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the West Gallatin Canal, and Cumming and A. W. Mahon on the federal
project of fhe'Fort Belknap Reservation. Others were indirectly
involved in irrigation. In 1895 the Butte Water Company diverted Fish
Creek across the Continental Divide, cﬁtting off Water.tO'geveral
ranches. The Company bought the ranqhes and; under the direction of
Eugene'Carroll, built a ditch from the Jefferson River'to water the
land.188 | |

‘ In September.of 1898 Elwood Mead, Wyoming State Engineef, WhO
was studying irriggfion in Montana for the federal government, gave a
~ public lecture under the auspices of the Montana Society of Engineers.
Mead painted a glowing piéture of the agriéultufal potential éf Montana,
predicting that with the proper use of water Montana could have "as high
rank as an agricultural commonwealth as she now holds as a producef of
the precious metals.”" He also advocated a state éffice to recordlwater
claims and a state eﬁgineer to measuré rivers and streams and adjudicate
conflicts;189 | |

Although engineers were recognized as technical experts and

were consulted on irrigation projects, and seve?al members were appointed
to the Stafe Arid Land Commission, the Montana Society feit that the
state truly needed a state engineer. The desire for professional
status and recognition was still hindered by poli?ical realities. Imn

1899 James Reerl related an interview with Governor Rickards four years

earlier. Rickards admitted that specialized training qualified the
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engineers for position on state boards, but added that "he had concluded
i; was better to appoint business men upon these commissions inasmuch
as they would have to go forth and securé the money necéssary to fulfill
these objects,

I asked him whether I was to consider that he regarded engineers
as not being business men, and called his attention to the fact
that my understanding of the training of an engineer was.that
his essential quality was to make an interest upon capital. T
formed the Impression subsequently that our illustrious. Governor
never made any appointments but for one purpose, and that for
political ends, and I have since been sustained in that belief
by many members of his own party. Politicians will not appoint
engineers upon engineering commissions, or architects upon
commission [sic] dealing in architecture, until we force them to
it by exerting a political influence.1l90




CHAPTER 8

"COPPER IS THE PARAMOUNT FEATURE:" A NEW NAﬁE, A NEW
ADDRESS, AND A NEW STANDARD OF MEMBERSHIP 1895-1899

The Montana Society of Civil Eﬁgineers had been politically
active since 1887, but real prestige did not develop until.1893. After
an initial spurt of.activity in 1888 and 1889, internal problems sapped
the organizatioh;s stfength. The annual meetiﬁg of 1893, with its
variety of papers and the heated discussi6n of Hﬁffﬁan's irrigation
bill, marked what Haven called "the beginning of our assured success."
But in spite of ;he'burst of activity in papers and petitions, unstable
financial conditions persisted, magnified by the depression. Three
members resigned and nine were suspended, reducing thé membership to
thirty-eight. Attendance at-regular monthly meetings declined until
President W. A. Haven put hats on chairs as proxies to make up a quorum
of five.lg1

In October of 1894, probably to encourage the interest of the
Butte members, the Society planned a trip to the mining city. On the
first day, October 13, nine members and two guests toured the Meader;
ville mines and mills. The second day's excursion was not éo well
attended. Eugene Carroll, Chief Engineer and Superintendent of the
Butte Water Company, had invited the group to visit the Basin Creek dam

site.

I secured all the surreys in town for the occasion, and was
very much surprised to find the annual meeting was composed of
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Mr. Havens [sic], Mr.‘Keerl Pres't,‘and‘Mr; Baker of Baker
. & Harper. ' Next morning I secured a surrey and when the time

came to go we could not find the President. After considerable

search we found he had indulged too freely the previous night,’

and had landed in the cooler. We left him there & went on our

excursion.
This was, of course, an isolated incident. It must have been unusual,
for Cafroli recalled it thirty-three years later.192

'By 1895, in spité of poor attendance and financial préblems,
the Societ§ could boast of its profgssioﬁal standing. At the annual
meeting January‘12,‘retiring President Haven reported thét‘oné—fourth:
of the members Weré also members of the American Society_of Civil
Engineers and halflof the remainder wefe eligible. ‘This was no small
claim, fof the A. S. C. E. maiﬁtained high standards of age, experience,
and abili.ty.lg3
Haven could also announce fhat the Society was growing again,

both financially and in membership. Thirteen engineers joined in 1894,
twelve more in 1895, and a record thirty-seven in‘1897. By January of
1899,'the Society claimed one hundred twelve active members, eighteen
associate members, and four honorary members. ‘Financial conditions
improved more sloﬁly. Officers repeétedly complained ébout unpaid
dues, and in January 1898 the Secretary noted that indebtedness was
increasing. ﬁost members paid their dues, but delinquenfs who con-
tinued to receive the'Association of Engineering Societies' Journal

accounted for a past—due bill of $152.55. John Trautwine, Association

of Engineering Societies Secretary, moderated his reminder with the
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comment that "Your Society has of late shown such gratifying activity,
and has made sﬁch progress toward settlementlof its account, that I
regret to be compelled by the action of the Board to bring the matter
to your attention."194 |
Haven attributed the "gratifying activity" which begén in

1894 to

the fact that our Society has taken an active part in movements

for developing the resources of our State in a practical,

scientific and economical manner, and has thus acquainted the

people of the existence of our Society and of our ability and

readiness to grapple with the problems that must be solved by

our people.19§

A second factor in 'the Society's growth was its effort to

s;imulate interest b§ holding the annual meetings in cities other than
Helena. The 1897 meeting in Great Falls revealed the extent to which
changing technology had altered Montana's engineering profession. On
January 8 the engineers visited the Anaconda Company's coal mines at
Belt, and on the ninth toured the smelter, refinery, water and light
plants of Great Falls. Retiring President John'Herron, Helena mining
engineer, commented bn.the Society's nggleét of the mineral industry.
Despite a substantial representation of mining and‘metallﬁrgical‘
engineers "the éne industry which has been_carried to a most sﬁccessful
outcoﬁe,in this state has never beep noticed in the papers presented to
the soc:iety.".196

Although the Montana Society of Civil Engineers had never

discouraged discussion of mining technology, in the early years the
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organization was dominated by railroad men and pubiic land sSurveyors.
Topics naturally centered around those concerns. In the mid-nineties,
as railroads were completed and hasty construction remedied, civil
engineers returned to the East or turned their attention to différent
fields of engineering.. The public land surveys had been curtailed,
first by reform movements and then by a lack of appropriations.
Surveyors ‘turned to city and county offices, to irrigation and water
power, or to mining and metallurgy. Thg men who had begun as "civil
engineers.and surQeyors" became increasingly specialized.

The Society's officers reflected the changing composition of the
profession. iﬁ 1893 William A. Haven, a Helena réil?pad engineer and
charter member, was elected President. First Vice-President James
Keerl was a Helena surveyor. Bozeman engineering.professor Augustus
M. Ryon, who ﬂad joined the Society.in 1891, was elected Second Vice
President. Secretary'Géorge 0. Foss and Treasurer Albert S. Hovey,
both Helena civil engineers, were charter members. Trustees John
Herron and Finlay McRae were also from Helena; Elliott Wilson was a
Butte mining engineer. In 1894, Walter S. Kelley, another Butte mining
engineer, replaéed Herron as Trustee. .The others retained their
officés.

In 1895 Keerl advanced to the Presidency and Ryon to First Vice
President. Hovey and McRae were Treasurer and Trustee. Second Vice

President James M. Page of Twin Bridges and Secretary-Librarian Forrest
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J.:Smith of Helena were both surveyors. Charles Griffith, a Helena
Civil and mining ehgineer, and Charles W. Goodale, Great Falls mining
eﬁgiﬁeer; were the new Trustees. -

In 1896_John Herron, railroad and mining engineer; was elected
President. James M. Page became First Vice President and Adelbert E.
Cumming, Helena irrigation engineer, Second Vice President. Hovey,
Smith, Griffith, and Goodale retained their offices, and Haven replaced
McRae as Trustee.

In 1897 the Society elected Charles Goodale as President and
A, E. Cﬁmming as First Vice President. Maurice S. Parker, the Great

Falls engineer .who built Black Eagle Falls dam, was elected Second

Vice President. Hovey was still Secretary, Keerl Treasurer, and McRae

reaésumed the office of Trustee when Haven returned to New York.

Francis Blackford, Butte civil and mining engineer, was elected Trustee °

to replace Griffith. He and Parker had joiﬁed the Society in 1895.197

For the first five years all officers of the Society were
charter members. All but one had been employed on railroad location
and construction or as public land and mineral surveyors. John Gillie,
a Butte mining engipeer, was elected First Vice President in 1890.
Several other officers listed themselves as civil and mining engineers,
as employment patterns adapﬁed to changing technical-deménds.

In 1892 Frank D. Jones, a neﬁ member, Waslelected Secretar&.

Jones was a railway engineer and surveyor who had been in Helena since
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1887. The foliowing year Fiﬁlay McRae and Augustus Ryon, who had
joined the Society in 1890 and 1891, were elected officers.

In the five years between 1893 and 1898 the Society's offices
passed to newer-members and to men in fields other than railrpads and
surve&s, some of whom resided outside the Helena area. Ch;nges in
membership paraileled the changes in officeholders. From 1895 on the
number of mining engineers equalled or excéeded the number of civil
engineérs joining‘the Society each year. Other applicanés identified
fhemseives as mechanical engineers, electrical eﬁgineers, geologiéts,
chemists, assayers, and irrigation'spécialists. Herron recognized
this fact, and in his annual address urged that .the organization's
name be changed to the Montana Society of Engineers, to accomodate 511‘

branches of engineering.198

The suggestion was not new; eight years-earlier{Am B. Knight
had proposed'the same amendment, Whiéh ﬁas defeated by a vote of sixteen
to fifteen. The‘"old guard" of railroéd engineers had opposed the
change, objecting that they would be confused with locomotive engineers.,
But by 1897 theAciyil engineers no longer confrolled the Society;
Herron's proposai met with approval, and the secretary was instructed
to send out letter ballots. On February 13, 1897,.by:a vote of thirty-
three to four, the Society's name was amended to the Montana Society 6f

Engineers. The change was reasonable, since the Society had always

been composed of mining and mechanical engineers, surveyors, and .
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architects, in addition to civil engineers. The modification acknowl-
edged the organization's true composition, and encouraged. engineers in
specialized branches to join the Montana Society.lgg

Herron was careful to point out that the change did not indicate

a lowering of standards.

No matter what is a member's specialty--and all engineefs of
to-day, to be successful, must be specialists—-he should be
skillful. To make two blades of grass grow where but one grew
before; to increase manufactured power, while simplifying the
mechanism which produces power; to save time; to save labor—-
these are the province of the engineer, and in understanding
the natural and physical laws which govern the universe he differs
from the mere workman.

The Society could serve the profession by dissemination of scientific
information and exchange of practical knowledge. Herron felt that the
organization's success required "more interchange of opinion."200

Active participation was hampered by the size of the state and

the fact that Helena, the Society's headquarters, was no longer the
center of engineering actiﬁity in Montana. C. W. Goodale, a Butte
mining engineer, -accepted the Society's presidency in 1897 with the
comment that he had at first declined the nomination. He would be able
to attend few meetings, because the train schedules between Butte and
Helena required a two or three day trip for each monthly meeting.
Goodale was persuaded to accept the office by assurances that the vice
presidents would try to attend all meetings, and by the general feeling

that Butte "ought to have a representation in the presidency about this

time."
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Goodale's appraisal was substantiated by an immediate interest

from the Butte engineers, including such prominent mine owners as
William A. Clark and F. Aﬁgustus Heinze. The aﬁnual meeting of 1898
was held in Butte, where the‘Society's'members toured the mines and
smelters,_the School of Mines, and the Big Hole Dam near Divide.. At
the business meeting James Page of Twin Bridges was-elected President,
Maurice Parker first Vice Présidept, and Fofrest J. Smith Second Vice»
President. A. S. Hovey and James Keerl were reelected Secrefary and
Treasurer. Edward R. McNeill replaced Goodale as Trustee. “The minutes
of .February 12 commented on the "“interest and actiVit& of the Butte
members." That same day the Society received apfiications from seven
mine managers and superintendeﬁts, "4.minipg engineers, 2 civil and
mining-engineers, 2 civil engineers, 2 electrical engineers and 1
architect."202 | |

| The significance of the sudden influx was demonstrated in
January 1899 at the annual meeting in Helena. Eugene Carroll of the
Butte Water Company was elected President; Maurice Parker, civil
engineer who had built the Big Hole Dam, was elecfed First Vice
President; and Frank Sizér, ﬁow a mining engineer, was elecfed Second

Vice President. All were residents of Butte, as was Trustee Francis

" Blackford. Secretary A. S. Hovey, Treasurer F. J. Smith, and Trustee

Finlay McRae were from Helena. Trusfée Edward McNeill was engineer

in charge on the Montana Central Railway at Boulder. President Carroll
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noted that five or six years before Fhe Society had been dominated by
Helena residents, but now most of the members were from Butte. He
suggegted that every other meeting be held.in Butte. This would
encourage membership and increase attendance, papér presentatiohs, and
discussion.203

On motion of'Helena member Finlay McRae, the‘President gppointed
a committee to consider changing the Society's headquartérs. E. H.
Wilson of Butte, A. S. Hovey of Helena, and C. W. Goodale of Great Falls
recommended meetings in Butte every two months, to be conducted like
"any regular meeting." At the March mééting in Butte another committee
was abpointed to‘émend the constitution, making Butte the Society's '
headquarters. The Secrétary's absencé'delayed the sending of letter
ballots until June. The topic raised little conflict, for by July 8
less thén one—half.of the members had voted. When the ballots were
opened on September 9, 1899, of the sixfy—two mémbers voting onlf six
opposed the éhange. Fifty-six affirmafive votes, represenfing.about
half the membership, transferred the Montana Society of Engineers to

Butte.204

Lack of controversy implied that the engineers recognized the
increasing dominance of Butte within the profession. Aside from the
mining engineers, geologists, and metallurgists of the mineral

industry, the Society's membership was largely composed of county

sufveyors, city engineers, and hydraulic engineers building'irrigation
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_projects and hydroelectric dams. Those men were scattered throughout
the state or frequently moved from one site to another. The few rail-
road engineers who retained their active membership were usually
stationed in Tacoma or St. Paul. Butte was the logical location for the
Society, and few members were inclined to argue. The move was not. the
result of a power struggle, but rather an acknowledgment of changing
technological demands within the State.

By 1500 Montana had no market for the civil engineer of the
1880's. Engineers had bécome specialists in irrigation; in electrical
traﬁsmission, in water supply, or in mining and metallurgy;"The
Montana Society of.Ciyil Engineers had beén actively involved in
development of surveying,'irrigation,'county roads, hydréelectric
plants and in the movement for a state engineer. The organization
almosﬁ ignored developments in the mineral industry.

Monténa's mineral potential Was_reéognized eariy, és plécer
gold yielded $31,374,000. by 1868. Transient miners exhausted the ‘
placers and movea‘on, leaving the state to those with the foresight,
patience, and financial and technical resources to develop the quartz
and silver deposits. Quartz required milling to break up the ore, and
complex silvef compqunés required smelting. During thé 1886‘3 Montaﬁa

" was one of the primary silver producerg in the Unifed States. In 1887

it led the nation, with $17.8 million worth of silver. The areas
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around Helena and Philipsburg produced most, though Butte yieldéd a
share.205

Repeai of the Sherman Silver Purchase Act in 1893 depressed
prices and injuréd Montana's silver industry. A few minesncontinued to
operate, particularly those in which silver appeared élong with gold or
copper. But 1893 was the last year in which silver production exceeded
copper in value.206

Between 1893 and 1899, as silver decliﬁed, placer mining
enjoyed a brief resufgence. Improvements .in the c&anide-process for,
recovering gold made hydraulic and dredge mining profitable. Dredge
operations between 1897 and'1899 Wefe located on Grasshopper Creek,
near Bannack, and the hydraulic placers were scattered throughout the
western mountains. Heleﬁa was no longer the hub of mining operétions
in Montana.207
In the secénd hélf of the decade Butte becamé the mining center
" of the state. Butte had begun as a géld camp in the sixties, revived
in the silver boom of the seventfgsvand was a world-famous copper
producer by 1890." In 1900 the Montana Bureau of Agricuiture Labor and
Industry reborted, "Copper is the paramount feature of the mining
iﬁdus#ry in Montana. More than 80 per cent of the to£a1 values won in
the state during 1899 came from the mines at Butte in the shape oflgold,

silver and copper."208
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Copper was big business; the expensive equipment and procedures
required corporate financing and led to consolidation. The complex
ores of the "richest hill on earth" required a sophistiéated tech-
nology. Mining and metallurgical engineers, chemists, and assaYers'
responded to the challenge. Companies hired geologists to trace the
fragmented ore bodies;, and to testify in the apex cases‘Which‘clpgged
the Silver Bow County courts. Civil and electrical engineers built
dams to supply water to the concentratofs and power to the refineries.
Huge mining corporations demanded, and were able to hire, large numbers
of specialists. The engineers gathered in the Butte-~Anaconda area,
where most of the mines and smelters were located. By i899 Butte was
the geographical focus of-the profession.209

With the Society's move to Butte ofher éhanges in the organ-
ization appeéred. Mininé and metallurgical topics appeared more
frequently in the discussions. The annual addresses.devdted more time
to mining developments. Other specialized areas such as water purity,
fuel efficiency, municipal water supply, and electrical transmiésion
received more attention. Membership grew, and tﬁe.financial status
of the organization improved. While the concern for reputation and
- compensation remained, admission requirements changed.210
At the annual meeting of 1901 Frank L. Sizer, newly-elected

President, asked the Secretary to read the section of the constitution

on membership qualifications. Article II, Section 3 provided that
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Candidates for admission to the Society, as members, must
have been engaged for at least five years in some branch of
engineering or architecture, or have been graduated as engineer
or a manager of a railroad, canal or other public work; a
geologist, chemist or mathematician; a manager of a mine or
metallurgical work; or one who from his scientific acquirements

“or practical experience has obtained eminence in his special
pursuit, qualifying him to co-operate with engineers in the
advancement of professional knowledge, but may not himself.be
practicing as an engineer.

Charles Goodale suggested that the Society éfeate another
classification, associate member, to include "those who are thoroughly
in sympathy with the purposes of the organization, bﬁt who perhaps are
not fully qualified under the requirements of the by-laws, . . ."
Blackford reminded him that the constitution already defined as an-

associate member'"any member of the Society who removes from the State

and wishes to temporarily withdraw from active participation. . . ."212

Eugene Carroll warned that the organization's reputation must
be safeguarded.

I do not think a Society of this kind can be too careful with
its membership roll as to the living up of the intentions of the
Society. As I interpret the constitution, the intention is that
this Society shall be composed of engineers. At the same time,

‘' there are many people who are closely associated with engineers,
and whom we are glad to have associated with us and that would
become members of this Society and would be a benefit to the
Society. . . .

+ « I think it would be perfectly proper to call the new
class the associate members. This would include machinery men,
contractors, and men who have had no technical .education and
cannot come in under our requirements, men who are not engineers
in the broadest sense of the term. '
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Carroll also recommended that the amount of experience necéssary for

membership be reduced, to allow young men interested in engineering’

to become memberé.213

- After further discussion Sizer appointed Charles Goodale,
Charles D. Vail, and Robert McArthur as a comﬁittee to revise the
constitution. ~ On March 9 the committee presented its proposal. It
classified the Society's members és active, associate, corresponding,
juniér, and honorary members. Section 2 of the proposed amendment
read

An active member shall be a civil, mechanical, mining,
electrical or other professional engineer; an architect,
geologist, metallurgist or analytical chemist. He shall
have been in active practice of his professional work for at
least four years, and shall be qualified to design and direct
engineering work, or capable of carrying on the work of his
profession. Credits from a school of recognized reputation in
the above profession shall be considered as equivalent to: one-~
half the time they represent as active practice. The per-
formance of the duties of a teacher in schools of high grade
in the above professions shall be accepted as equivalent to an
equal number of years of responsible charge of professional
work.214 ‘

The committee 5d&éd the new élassification of corresponding
mémber, and redefined associate membership. The corresponding member
was roughly equivaleﬁt to the former associate member,.one living
- outside the staté who could not actively participate. The new
associate member

shall be a person who by scientific acquirements or practical

experience has attained a position in his special pursuit qual-

ifying him to co-operate with engineers in the advance of engi-
neering knowledge or practice.2l
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In April of 1897 the Society-had discussed protecting its
standards by changing the title of associate mémber to corresponding
member and creafing a néW category of associate member for those
"qualified by practical experience to co-operate with engineers. . ."
The change had been rejected in 1897, but in 1901 the Montana engineers
were more receptive to the idea.216

The éssociate'membership was similar to a classification of the
Americén Instifute of Mining and Metallurgical Engineers which admitted
mine owners and other entrepreneurs'aqsociated with the mineral iﬁdustry.
The A. I. M. E. had the lowest membership requirements of the national
engineering societies. The other organizations, particularly the
American Society of 6ivil Engineers, were critical of'Fhe-mining
engineers' admittance of non—professionals.217

Within the Montana Society of Engineers, however, the new
classification would actually strengthen the category of active member.
Prior‘to 1901 entrepreneurs could have been admitted as active membgrs
with full rights of voting and officehblding,:if the clause concerning
co-operation in "the advance of engineering knowledge or practice".was.
loosely interpreted. Creation of the neWAcl5ss of associate strengthened
the professional standards in that sense. The diséussion at the anﬁual
meeting of 1901 indicated’that‘the Society's members felt they were

relaxing membership requirements without jeopardizing the organization's

status.
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-How strictly the clause "qualifying him to co-operate with
engineers in the advance of engineering knowledge or practice" was
applied is difficult to judge after seventy-five years. But the. fact
that it was introduced at the same time that the Society was admitting
a large number of mining engineers, many of whom were members of the
American Institute of Mining and Metallurgical Engineers, indicated a -
change in the Sociefy's professional standards. The changé apparently
took place within‘the years between 1897 and 1901. Those &ears were
alsovsigniﬁicant for the amendment of the organization}s name to
Montana Society: of Engineers‘and the remo?al of the headﬁparters from

Helena to Butte.




CHAPTER 9

| "THOROUGHLY ABLE TO STAND ALONE:"
THE YEARS AFTER 1899

In the years between 1887 and 1899 Montana developed froﬁ an
isolated territory to the "Treasure State" produciﬁg a wealth of
agricultural and mineral products.  The Montana Society of Ehgineers
felt that it had an active role in the state's progress. The organ-
ization was formed Juiy 5, 1887 as thg Montana Society of Civil
Engineers.‘ Forty-six enginéers and surveyors met in Heleﬁa, Montana
Terriﬁory, to create an association for the "advancement of the science
of engineering and the interest of the prof‘ession.-"218

The engineers organized in response to the uniqﬂe physical and -
technical problems presented by a new environment, proglems which
required the sharing of information and experience. They organized as .
a defense against unqualified and unscrupulous men who claimed to bé
engineers, thus damaging the reputation of competent professionals.
They advertised the presence of qualified engineers within the Terri-~
tory and discouraged the importation of engineers from easterm cities.
They exercised a politipal influencé'oﬁ 1egislétion dealing with |
matters of enéinéering an& technology. o
Traditionally, enginéering sécieties were reluctaﬁt'to involve

themselves in politics, fearing that their elitist image would be

marred by sordid association. This was less true of local societies,

sl
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and applied hardly at all.to the Montana engineefs; Thé Montana
Society recognized its opportunity to shape legislation concerning
engiﬁeering préctices and to establiéh the precedént of a professional
advisory board to guide and advise the legislature, state officials,
and the general public. While they were careful to preserve appearances
"and to protect their statﬁs, members urged the Montana Sociéty of
Engineers' inter&ention in local, state, and federai éffairs.219

During its first dozen years the Montana Society framed
legislation on minerai iocation, town sites and plats, public land
and mineral sﬁrveys, county road constrﬁction,'water measurement,
irrigation law, énd the office of state engineer. The attempts met
with varying degress of success; some 1aws were amended.beyon& recog-
nition, others passed only after repeatgd attempts. The Society was
always careful, however, -to maintainuits‘professional standing. When
legislative action appeared inexpedient, or was interpreted By the
public as self-interest, the organization quickly abandoned it.

The paramount goals of the Montana Society of Civii Engineers
between 1887 and 1899 were reputation énd compensation. The asso-
ciation wishéd to appear'as an advisory body above selfish'interests
and petty politiés. The engineers complained that in spite of exacting

standards of education and experience their occupation was ignored,

distrustéd, and underpaid. They coveted the status attained by the
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"legal and medical professions, which they felt would ensure‘resfect,
employment, and financial security.

' In the early years the Montana Society was composed largely of
civil engineers and surveyors, and its activities centered around
topics of railroad location and construction, public land surveys,
mineral surveys, and municipal planning. The pfofession like the
Territory, was in a pioneering phase.. In the early nineties irrigation
enthusiasm swept the nation and the state. The Society was consulted
as a fact-finding énd advisory body, and several of its members became
irrigation specialists.

By the second half of the decade railroad constfuction was
declining, and many of the Society's early members left the state.
Public land surveys also decreased;,and surveyors sought employment
with cities and counties. Others turned to construction of hydro~
electric plants, or specialized in mining and metallurgy. The two were
often linked, as new smelting and refining techniques_reqﬁired electric
power, As the mineral industry consolidated it absorbed existing power
companies or created new ones.

In 1897 the Montana Society aékﬁowledged changes within the’
| profeséion by amending its name to the Montana Society of Engineers.
Civil enginee;S'nb longer controlled the organization; increasing

. specialization and the growth of the mineral industry invalidated the
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ofiginal'title. By 1899 the focus of the profession had shifted to
Butte. The Society again adjusted, this time moving the headquarters
to Butte.

The Montana Society of Civil Engineers had been essentially an
organization of Helena men, primarily railroad engineers, public land
surveyors, gold and silver mining experts, and later irrigation spe-
cialists. The name change, to Montana Society of Engineérs, followed
by transfer of the headquarters to Butte, signaled a new era in
Montana's engineering profession. The Society's members had become
specialists in electricity, geology, chemistry, irrigation, mining and
metallurgy. Increasing technological sophistication encouraged
stricter requirements for active membership, but industrialization led
to relaxed standards for associate members.

In 1901 Frank L. Sizer was elected President of the Montana
Society of Engineers. Sizer was a charter member of the Society, and
in his acceptance speech he recalled its early years and looked opti-
mistically to the future.

T have always taken great pride in this Society. While I have

done much less than many others to build it up and strengthen

it, I have yet tried to do my part in those years in the past,
.when, with our good President Haven-~the only one who ever had
the audacity to demand a "third term"--I assisted in putting hats
on chairs to represent a quorum at some of our monthly meetings.
But the Society has outgrown the age of tottling, and I feel it
is thoroughly able to stand alone.

I am very much gratified with the growth of the Society. In

four years we have just doubled our membership, and it seems to
me that although our grand young treasure State has developed
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wonderfully in this. same period, our Society can say truly that
it has more than justified the fondest hopes of its most
sanguine members. It is certainly a gratification to know that
in our membership is now contained nearly all of the most prom-
inent members of the professions which are eligible to election
in the Society throughout the State, and I feel that there is
great need of still further push for the increase of our member-
ship, and gathering in the younger men in the profession.' The
province of this Society is broad, the scope of it is large,

and yet the work to be done is still larger; the opportunities for
advancement of the members of this Society in every direction is
very much greater than most of us realize. . 220

In its first twelve years the Montana Society of Engineers set
a precedent of active involvement in the affairs of the state. But
in the four years to which Sizer referred, from 1897 to 1901, three
significant changes occurred. The Montana Socliety changed its name, -
its location, and its membership qualifications. The era of the

Montana Society of Civil Engineers had come to an end.
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4[Mlnutes] March 22, 1887, M. S. E. Collection. '"Meeting of
Civil Engineers," Independent, July 6, 1887, 4 reports forty-six
members. F. L. Sizer and G. E. Ingersoll were elected retroactively .
to charter membership ([Minutes], January 19, 1888, Box 3, File M. S. E.
Historical 1880's, M. S. E. Coll; "Proceedings," égg,g, VIII (1889), 56). .
W. A. Haven, recuperating at Cape Ann, Mass. from a fire, wrote to
James Keerl asking to be enrolled as a charter member (Haven, A
Confession," Qparterly Journal I (January 1916), 48).

.35

"Proceedings," AES J, IX (1890), 258. James Keerl quoted
from the constitution. Unfortunately, the original constitution was
not in ‘the collection. From scattered references, such as Keerl's
quote, a few of the initial concerns can be reconstructed.

. 36"Reportorial Notes," Independent, August .21, 1887, 5.

37IndeEendent, August 23, 1887, 4; "Special Meeting,"

Independent, August 24, 1887, 5.
38"Col. Dodge's Vacation," Independent, October 28, 1887, 2.

: 39"Ecstatic Engineers," Independent, January 22, 1888, 8.

Mayonaise was spelled with only one "n" in the original menu.

40rp14.

41"Banquet Oratory," Independent, January 24, 1888, 3.
4ZIbid.

43

"Rivers and Harbors," Independent, May 2, 1888, 3. Joseph
K. Toole acknowledged receipt of the memorial and assured the Society
of his support. ("Proceedings,” AES J, VII (1888), 386.

44"Proceedings," AES J VII (1888), 386, 427. '"Civil Engineers
Meet," Independent, October 23, 1888, 4. The Western Society of
Engineers was also a member of the Association of Engineering Societies. .

45"Proceedings," AES J VII (1888), 427.

46"Regular Monthly Meeting," Independent, May 22, 1888, 4;
"Civil Engineers," Independént, July 22, 1888, 4; "Engineers Meeting,"
Independent, April 29, 1888, 5, mention topics of- d1scuss1on at the
meetings.
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ATwproceedings," AES J, VIIT (1889), 239-43.

481bid., 243, 249.

491p1d., 249.

01pid., 246.

51Montana, House Journal of the Sixteenth Session of the
Legislative Assembly of the Territory of Montana (1889), 124. '"Pro-
ceedings,’ AES J, VIII (1889) 246-49 gives the text of H. B. 34.

52"The Legislature," Independent, March 7, 1889, 4. Montana,
House Journal of the Sixteenth Session (1889), 208 218. The bills
passed March 8.

53Montana Council Journal of the Sixteenth Session of the
Legislative Assembly of the Territory of Montana, (1889), 270, 288,
293. . "The Legislature,” Independent March 14, 1889, 4.

~54"Mining Locations," IndeBendent, March 8, 1889, 2;
Editorial, Independent, March 14, 1889, 2.

55Montana, Council Journal of the Slxteenth Session (1889),
149-50, 238-39, 275.

56Montana, House Journal of the Sixteenth Session (1889), 251,
269. Montana, Council Journal of the Sixteenth Session (1889), 304,
315.

57"Proceedlngs," AES J, IX (1890), 70. "An Interesting Meeting,'
Independent May 19, 1889 4. For dlscu381on of boiler inspection and
licensing see "Proceedings," AES J, VIII (1889), 363-64.

'58"Proceedings;" AES J, VIII (1889), 417.

59"Report on Irrigation in Montana," Box 3, File M. S. E.
Historical 1880's M. S. E. Collection, 4. ' Correspondence Walter W.
deLacy to Fanny deLacy, August 30, 1889, delLacy correspondence, com-—
plained that the rest of the committee would not help. - "Irrigation
Questionnaire from W. W. deLacy and G. O. Foss, 1889," Series 5, The

- Fort Belknap Indian Agency General Records, 1878-1952, Federal Record
Center, Seattle, Washington. A copy of the questionnaire may be.found
in Box 3, File M. S. E. Historical 1880's, M. S. E. Collection.
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60”Our Arid Lands," Independent, August 10, 1889, 1. Pro-
ceedings and Debates of the Constitutional Convention Held in the City
of Helena, Montana July 4th, 1889, August 17th, 1889 (Helena: State
Publlshlng Company, 1921), 803-05.

61"Proceedings," AES J, VIII (1889), 475-76. Proceedings and
Debates of the Constitutional Convention, 418 gives slightly different
~punctuation. The disaster referred to is the Johnstown flood.

62Proceedings and Debates of the Constitutional Convention, 488.
63

"Proceedings,” AES.Q) IX (1890), 71.

64U, S. Statutes at Large, XXIV (December 1885-March 1887), ch.
902, p. 240; ch. 362, p. 527.

65William A. J. Sparks, "Report of the Commissiomer of the
General Land Office," Report of the Secretary of the Interior for the
Fiscal Year Ending June 30, 1887 5 vols. (Washington: Government
Printing Office, 1887), I, 317.

66U. S., Statutes at Large, XXIiI (December 1883-March 1885),
ch. 360, 499. ZXXIV, ch. 902, p. 240; ch. 362, p. 527; XXV (December
_1887—March 1889), ch. 1069, p. 525; ch. 411, p. 959.

67"Civil‘Engineers," Independent, February 17, 1889, 4. For a
general history of military surveys, see William H. Goetzmann, Army
Explorations in the American West 1803-1963, (New Haven: Yale
University Press, 1959) and A. Hunter Dupree, Science in the Federal
Government (Cambridge: Belknap Press of Harvard University Press,
1957), Chapters 5 and 10, :

68

Letter Addressed to the Hon. Thomas H. Carter; 9-13.

69George 0. Eaton, "Report of the Surveyor General of Montana,"

Annual Report of ‘the Secretary of the Interior for the Fiscal Year
Ending June 30, 1890, 5 vols.. (Washington: Government Printing
Office, 1890) I, 424. “ .

70George 0. Eaton, "Report of the Surveyor Gemeral of Montana,"
Annual Report of the Secretary of the Interior for the Fiscal Year
Ending June 30, 1891, 5 vols. (Washington: Government Printing Office,
1891) I, 369. '
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71U. S. Statutes at Large, XXVI (Décember 1889~March.1891); ch.
542, p. 971. XXVII (December 1891-March 1893), ch. 380, p. 369.

72Correspondence T. C. Power to J. S. Keerl, December 12, 1891,
Box 1 File S. B. 663 1891-92, M. S. E. Collection. "Proceedlngs," AES J
XI (1892), 37. '"Report of Com. Senator Powers Senate Bill #663. Read
and adopted Jan. 9, 1892," Box 1, File S. B. 663'1891-92, M, S. E.
Collection.

73"Proceédings," AES J, XI (1892), 216. '"Report of Committee
. upon Senator Powers bill regarding Public Surveys,'" (April 9, 1892),
Box 1, File S. B. 663 1891-92, M. S. E. Collection, 4.

74Corl;espondence T. H. Carter to F. D. Jones, April 25, 1892,

. Box 1, File Correspondence 1892, M. S.  E. Collection. U. S. Congress,
Congressional Record, 52d Cong., lst Sess., XXIII, 41. U. S., Statutes
at Large, XXVII, ch. 380, p. 369-70.

Tonproceedings," AES J, XI (1892) 38, 116-17; IX (1890), 202,
375, 548. '"The Civil Engineers," Independent, February 16, 1890, 8.

76American Society of Civil Engineers, Proceedings of the
American Society of Civil Engineers, XVI (1890), 139-57; XVII (1891),
144, "Proceedings," AES J, VIII (1889), 579-82; IX (1890), 69, 375,
377. '

77Western Society of Engineers, '"Report of Committee on Inter-
national Engineering Congress,” (June 18, 1890), Box 1, File Corres-
pondence 1890, M. S. E. Collection.

78CorreSpondence F. A. Ross to F. D. Jones, May 10, 1892, Box 1,
File Columbian Expo 1891-1892, M. S. E. Collection.

79Correspondence American Soc1ety of Civil Englneers to J. S.
Keerl, n. d., Box 1, File Columbian Expo. 1891-1892, M. S. E. Col~
lection. : .

80"The Montana Engineers," IndeBendent January 15, 1890, 5
"Proceedings," AES J, ‘IX (1890), 68, 70 .
8luproceedings,” AES J, X (1891), 152-55.

821pid., XI (1892), 115-17.
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83Ibid., IX (1890), 69, 71; X (1891), 154; XI (1892), 115-16.
[Secretary's Report], January 14, 1893, Box 3, File Minutes of Annual .
Meetings, 1891-1899, M. S. E. Collection. |

4Haven, "A Confession," Quarterly Journal, 49-50.

85"Proceedlngs," AES J, IX (1890), 2

86:114.

871p14., 1X (1890), 375, 376.

881bid., X (1891), 377, 605.

89Montana Society of Civil Engineers, Constitution and By-Laws.
August 1891. Art. I, Sec. 3. Montana Historical Society Library.

Prbid., Art. 5, Sec. 1, &, 5.

91"Report of a Committee upon the establishment of the office
of State Engineer 1891," (February 21, 1891), Box 1, File Corres-
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92E H. Wilson, "Some Trials and Respon31b111t1es of the
Engineer," AES J, XI (1892), 100.

93Correspondenc'e J. S. Keerl to W. A. Haven, December 28, 1892,
Box 1, File Correspondence 1892, M. S. E. Collection. "Proceedings,"
AES J, XII (1893), 106. Donald Bradford joined the Society April 10,
1897 ("Proceedlngs," AES J, XVIII (1897), 53).

94"Proceedings," AES J, XTI (1893), 108. [Minutes], January 14,
1893, Box 3, File Minutes of Annual Meetings, 1891-1899, M. S. E.
Collection, 4.

95"Do Not Favor the Bill," Independent, Jahuary 15, 1893, 2.
[Minutes], January 14, 1893, M. S. E. Collection, 5. For a description
of the Colorado and Wyoming systems, see Robert G. Dunbar, "The Search
for a Stable Water Right in Montana," Agricultural History, XXVIII
(October 1954), 138-49.

96[Minutes], January 14, 1893, M. S. E. Collection; 6-7.
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97"A Bill for 'An Act' To Establish Departments and to Create
a State Water Commission and to Define the Powers of Each," Box 3, File
Minutes of Annual Meetings 1891-1899, M. S. E. Collection, Sec. 7.
[Minutes] , January 14, 1893, M. S. E. Collection, 8.

8[Minutes], January 14, 1893, M. S. E. Collection, 8. Anti-
corporate feeling was high at this time, probably because of the
Northern Pacific land grants, the decline of silver, and the beginnings
of the Populist movement. All discussion on Huffman's bill was taken
from the Minutes of January 14, 1893 and from "Do Not Favor the Bill,"
IndeBendent January 15, 1893, 2.

[Minutes], January 14, 1893, M. S. E. Collection, 9, 12-13.
100"The Water Commission," Indépendent, January 25, 1893, 2.

101"Answer to B. F. Shuart," Independent, January 31, 1893, 4.
"Waters of the State," Independent, February 1, 1893, 2.

vloz"Reply to Mr. Kennedy," Independent, February 9, 1893, 2.

103"Is Not Smooth Sailing," Independent, Febfuary 10, 1893.

_ 104"The Convention Says No," Independent, February 11, 1893, 5.
Montana, House Journal of the Third Session of the Legislative Assembly

of the State of Montana. (1893), 222.

;OSHMontanavS Opportunity," IndeEendent; January 17, 1893, 4.

106Correspondence, F, L. Sizer to F. H. Newell, July-3, 1893,
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1893. McFarlane's comment was discussed in "Proceedings," AES J, XIII
(1894), 114,

107nproceedings," AES J, XIV (1895), 82, 87-88; XV (1895), 21.
Correspondence Montana Society of Engineers to J. S. Keerl, January 2,
1895; Correspondence W. A. Haven to J. S. Keerl, June 8, 1895;
Correspondence Charles J. Roney to Forrest J. Smith, June 18, 1895,
Box 1, File Correspondence 1895, M. S. E. Collection.
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Correspondence W. A, Haven to Mr. Goodale, January 18, 1902
Box 1, File Correspondence 1902, M. S. E. Collection.

109A M. Ryon, "Engineering Education in Montana," AES J, XII
(1893), 185-89. : .

1105 R, McNeill, "Lining of Boulder (Wickes) Tunnel," AES J,
XIT- (1893), 331-50. : .

‘lllFred P. Gutelius, "Construction of the Wooden Pipe Line for
Butte City Water-Works," AES J, XII (1893), 209-20.

lle. H. Beckler, "Reconnaissance and Location of the Pacific
Extension of the Great Northern Railway," AES J, XIT (1893), 385-92.
H. C. Relf, "Masonry Lining at Mullen Tunnel," AES J, XIII (1894),
432-38. Elbridge H. Beckler, "The United Verde and Pacific Railway,"
AES J, XIV (1895), 131-47.

113"Proceedings," AES J, XIT (1893), 476.

11‘4E' H. Beckler, "To The Montana Society of Civil Engineers,"
(October 4, 1893), Box 3, File Minutes of Annual Meetings 1891 1899,
M. S. E. Collection.

l,150harles Tappan, "Irrigation from the Yellowstone River,"
AES J, XIII (1894), 69.- A. E. Cumming, "The West Gallatln Irrigation
Canal, Montana," AES J, XIIT (1894), 405-12.

_[Minutes], January 13, 1894, Box 3, File Minutes of Annual
Meetings 1891-1899, M. S. E. Collection, 6.

1171p14., 10.

- M8y144., 6fF.

119Ag M. Ryon, "Measurement of Water,” AES J, XIV (1895), 85.

120"They Must Be Read,'" Independent, January 19, 1895, 5.
"Ring Caucus Rules," Independent, February 1, 1895, 5. 'Passed the
Senate," Independent, February 3, 1895, 8. "All the Same Way,"
Independent, February 8, 1895, 5. "Proceedings," AES J, XIV (1895),
38. "It Will Be Close," Indegendent -February 16, 1895 5.
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121"To Measure Water," Independent, February 14, 1895, 2..
"Measurlng Water," Independent, February 17, 1895, 6. "Pomeroy
Defeated," Independént, February 17, 1895, 8. "All Fled But One,"

IndeBendent February 22, 1895, 5. "Is Moving Rapidly," Independent, -
March 1, 1895, 6. ' ' :

122mproceedings,” AES J, XIII (1894), 115-16; XIV (1895), 12-13.
[Minutes], January 12, 1895, Box 3, File Minutes of Anmnual Meetings
1891-1899, M. S. E. Collection, 13-14. Correspondence E. R. McNeill to
W. A. Haven, December 8, 1894, Box 1, File Correspondence 1894, M. S. E.
Collection.

’123"Good Roads Laws," Independent, January 31, 1895, 6.
124"Good County Roads,'" Independent, February 7, 1895, 3.

125[Minutes], January 14, 1895, Box 3, File Minutes of Annual
Meetings 1891-1899, M. S. E. Collection, 16.

126"All Done By Hand," Independent, January 31, 1895, 5. "King
Caucus Rules," Independent, February 1, 1895, 5. "Montana Road Laws,"
Independent, March 4, 1895, 5. Montana, Codes and Statutes, (1895)
Political Code, Sec. 2600-2849, Sec. 4470-4478.

127"Proceedings," AES J, XIV (1895), 65, 67~68.

128upoceedings," AES J, XITI (1894), 15; XIV (1895), 65.
Correspondence Commissioner of the General Land Office to W. A. Haven,
January 27, 1894, Box 1, File Correspondence 1894, M. S. E. Collection.

129Annua1 Report of the Secretary of the Interior for the
Fiscal Year Ending June 30, 1894 5 vols, (Washington: General Printing
Office, (1894), I, xvi—xvii, 103-07. Congressional Record, 53d Cong.,
3d Sess., XXVII, 961.

130Correspondence F. L. Sizer to H. B. Davis, January 2, 1895;
Correspondence Sizer to Charles Tappan, January 2, 1895; Sizer to A.
B. Knight, January 3, 1895; Sizer to Emma Sizer, January 17, 1895
Sizer letterpress.

131"It Was All Spent," Independent, February 14, 1895, 5.

132uproceedings," AES J, XIII (1894), 13.




140
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No. 266. '"Proceedings," AES J, XVIII (1897), 45-48. "They Joined
Hands," Independent, February 25, 1897.

134Montanas Laws, Resolutions and Memorials (1897), House Bill

280.

135"Proceedings," AES J, XVIII (1897), 49. '"Meeting of
Surveyors," Indepéndent, March 29, 1897. "To Organize To-Day,"
Independent, March 30, 1897. :

136"Proceedings," AES J, XIX (1897), 9. '"Good Roads Society,"
Independent, March 31, 1897, 5. . .

137[Minutes]January 14, 1893, Box 3, File Minutes of Annual
Meetings 1891-1899, M. S. E. Collection, 12. "Proceedings," AES J,
XII (1893), 169. ’

D38iproceedings,” AES J, XIX (1897, 9-15.
139M. S. Parker, "The New Road Law of Montana," AES J, XIX
(1897), 102. ’

140upyoceedings," AES J, XIX (1897), 9-15.
141

: Ibid., 14, "To Organize To-Day," Indegendent March 30
1897. : ' : )

142up o ceedings," AES J, XIX (1897), 15.
l431bid., 4, Proceedings of the Eleventh Annual Meeting of
the Montana Society of Engineers (1898), Box 4, M. S. E. Collection,
7. Correspondence F. L. Sizer to F. W. Blackford October 15, 1898,
Sizer letterpress.

144"Get Down to Work n Independent, January 5, 1899, 5.
"Specimen Road Law," Independent, January 14, 1899, 8. "Another_Road
Law," Independent, February 3, 1899, 2.

145"It Went a Kiting," Independent, February 22, 1899, 5.
"Had a Close Shave," Independent, February 23, 1899, 5.'"It Legalizes
Glove Contests," Independent, February 24, 1899 5.
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146Montana Laws, Resolutions and Memorials (1899), Sub. for
House Bill No. 5, House Substitute for Senate Bill No. 38. 'Where the
Bills Are," Indegendent March 2, 1899.

147"Road-LaW Non Est," Independent, March 9, 1899, 5. This
explanation differs from the opinion Penwell ascribed to Nolan in March
1897, Either Penwell misinterpreted Nolan or Nolan had since altered
his opinion on the 1897 road law. '
148State ex rel. Donyes v. Board of County Commissioners of
Granlte County, 23 Montana Reports 250 (1900). This distinction, per
diem versus salary, established the constitutionality of the 1897 law.

'149Francis W. Blackford, "The Development of Roads and Street
Pavements,' Montana Society of Engineers. Synopsis of Proceedings of
Meetings During the Year 1899 (1900), Box 4, M. S. E. Collection, 15.
In the second decade of the twentieth century the Montana Society was
active in the national Good Roads movement. ‘

150"Proceedings," AES £, XVIII (1897), 62. Charles Tappan,
"Surveying Mining Claims," AES J, XIX (1897), 33-37.

151John Herron quoted in discussion of Tappan, "Surveying
Mining Claims,” 36.

152For examples of mechanical mining techniques, see Fred D.
' .Smith, "The Bear Gulch Placers, Montana," Engineering and Mining
Journal (December 23, 1897), 757. Hereafter referred to as EMJ. Fred D.
Smith, "A Low-Grade Placer Proposition in Montana," EMJ, (November 11,
1899), 575-76. Walter Harvey Weed, "Mineral Resources of the Judith
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154"Proceedings," AES J, XIX (1897), 3; XX (1898), 74. "Address
of Walter Harvey Weed," Independent, June 12, 1898, 5. ‘
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For discussion of extralateral rights and the litigation at
Butte, see Clark C. Spence, Mining Engineers & The American West: The
Lace-Boot Brigade, 1849-1933 (New Haven and London: Yale University
Press, 1970), 195-230. C. B. Glasscock, The War of the Copper Kings:
Bullders of Butte  and Wolves of Wall Street (New York: Grosset & Dunlap
1935) 166ff. Joseph Kinsey Howard. Montana: High Wide and Handsome

(New Haven: Yale University Press, 1943), 66ff. K. Ross Toole, Montana:

An Uncommon Land (Norman: University of Oklahoma Press, 1959), 186ff.
Informdtion on the Drumlummon litigation from the manuscript-of a forth-
coming book by Michael P. Malone and Richard B. Roeder.

156Spence ‘Mining Engineers, 195-230. '"The Proposed Revision
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30, 1897) 512, [R. W. Raymond], "The Proposed Revision of the United
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l59M S. Parker, "Englneerlng Compensatlon," AESJ, XVIII

.(1897), 102.
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Collection, 17. .
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18-5"Another Soft Job," Independent, January 27, 1899, 8.
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1910: Professional Cultures in Conflict (Baltimore: The Johns Hopkins
Press, 1967), 203 ff. Edwin T. Layton, Jr., The Revolt of the Engineers:
Social Responsibility and the American Engineering Profession (Cleveland
and London: The Press of Case Western Reserve University, 1971), 33£ff.

194Correspondence John C. Trautwine to A. S. Hovey, September
23, 1897, (filed with Secretary's Report for 1898); [Secretary's
Report], January 13, 1894; [Secretary's Report], January 11, 1896; Box 3
File Minutes of Annual Meetings 1891-1899, M. S. E. Collectlon. "Pro—
ceedings," AES J, XIV (1895), 7-8. "Address by James M. Page, Retiring
President, Before Montana Soc1ety of Engineers, at Its 12th Annual
Meeting, in Helena, Montana, on January 14, 1899," Twelfth Annual

.Meeting (1899), 18.

195"Proceedings;" AES J, XIV (1895), 8.

196John Herron, "Address Before the Montana Society of Civil
Engineers," AES J, XVIII (1897), 146; "Proceedings," AES J, XVIII
(1897), 5-7. :

197"Past Officers," Latest List of the Officers and Members
Constitution and By~Laws of the Montana Society of Engineers (1910),
Box 1, File Membership Lists, M. S. E. Collection, 13-~19.
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199"Proceedings,"‘AES J, VII (1889), 243, 249. Correspondence
A, S. Hovey to Frank Scotten, August 31, 1932, Box 1, File 1932;
[Minutes], January 9, 1897, Box 3, File Mlnutes of Annual Meetings
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205Merrill G. Burlingame, "The Mining Frontier in Montana"
in Montana's Past, ed. Malone and Roeder, 82-117. Seventh Report of
the Bureau of Agriculture Labor and Industry of the State of Montana
for the Year Ending November 30, 1900 (Helena: Independent Publishing
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2065344,
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Matt W. Alderson, "The Cyanide Process in Montana," EMJ (February 7,
1903), 221. See also Note 152.
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Seventh Report of the Bureau of Agriculture (1900), 27-28.

209Toole, Montana An Uncommon Land, 167 210. In 1897 W. A. .
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210The papers appearing in the Journal of the Association of
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