MARYLAND
(rEOLOGICAL
SURVEY

voL. IX
1911

MARYLAND
GEOLOGICAL SURVEY
















1z e ‘e ‘-»‘/K_/

MGS LIBRARY



















MARYLAND GEOLOGICAL SURVEY

VOLUME NINE







MARYLAND

GEOLOGICAL SURVEY

VOLUME NINE

BALTIMORE
Tue Jouxs HoprkiNs PREss
1911







COMMISSION

AUSTIN L. CROTHERS, . " . . Presme~t.

GOYERNOR OF MARYLAND.

CHARLES H. STANLEY,

COMPTROLLER OF MARYLAND.,

IRA REMSEN, ; : . . Exrcurive OFFICER.

PRESIDENT OF THE JOHNS HOPKINS UNIVERSITY.

R. W. SILVESTER, ? . . L . SECRETARY.

PRESIDENT OF THE MARYLAND AGRICULTURAL COLLEGE.







SCIENTIFIC STAFF

War. Burrocx Crarxg, . : . StaTe GEOLOGIST.

SUPERINTENDENT OF TIE SURVEY.

Epwarp B. Mariuews, . ! AsststanT STATE GEOLOGIST,
Warrer Winsox Crosny, ' ! X Cuier ExcGINEER.
Epwarp F. Ruceres, ] . First AssisTant ENGINEER.
War. D. UuLer, ! . ; Secoxp AssisTanT ENGINEER.
C. K. Swarrz, . g . . / - . (GEOLOGIST.
E. W. Berry, . i . 3 ) " . GEOLOGIST.
J. T. Sin¢EwaLD, JR., . ) . AssisTant GEOLOGIST.
Miss Myra ALz, . ; A . ! ! SECRETARY.

Also with the cobperation of several members of the scientifie
bureaus of the National Government.







LETTER OF TRANSMITTAL.

To His Excellency Austin L. CrorHERs,
Governor of Maryland and President of the Geological
Survey Commission.
Sir: T have the honor to present herewith the ninth volume of
the general reports of the Maryland Geological Survey. The several

articles treat of subjects of interest to the people of the State. It is
hoped that the reports of the Highway Division detailing the progress

of highway construction and the report on iron describing the numer-
ous iron ore deposits of the State will still further arouse the interest
of the citizens in these important subjects.

Yours very respectfully,

Wy, Burrock Crarx,
State Geologist.
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Baltimore, December 30, 1911.
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PREFACE

The present volume is the ninth in the series of general reports
issued by the Survey. It consists of four parts dealing with the
highway work, the iron ores and the magnetie survey.

The Third Report on State Ilighway Construction, by Walter
Wilson Crosby, constitutes Pavt I of the volume. This is a discus-
sion in detail of the operations of the IHighway Division of the
Survey for the biennial period fromi January 1, 1908, to January
1, 1910. It chrounicles the continuance of work on the condition of
roads in the State, the progress in road surveys for the ultimate road
map, and the discontinnance of free testing of road materials for the
counties and municipalities because of curtailment of its appropria-
tions. The report is supplemented by detailed statemients showing
the work done and the cost for eonstruetion, supervision and mainte-
nance. [t is accompanied by a new map showing the miain roads of
the State, the roads improved by the Highway Division of the Survey
and by the State Roads Commission. (Issued Mar., 1910).

The Swummary Final Report of the IHighway Division, by Wm.
Bulloek Clark, accompanied by the Fourth and Final Report on
State Iighway Construction, by Walter Wilson Crosby, formed
Part 1L of the volume. The report on highway construetion 1s
similar to its predecessors and deals with the details of the work ac-
complished during the short period between January 1, 1910, and
June 1 of the same year, when the work and property of the Iligh-
way Division of the Survey were transferred to the more recently
organized State Roads Commission. This transferal and the con-
sequent cessation of roadwork by the Survey is the occasion for the
simmary on the work accomplished by the ITighway Division during
its period of activity. The report recalls the leading part taken by
the Survey in the gathering of information and the campaign of edu-
cation which aroused the interest in the subject of good roads and
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directed the policy which has been pursued to its logieal conclusion—
the construction of main thoroughfares under State authority and
the assistance of the counties in their construction of locally im-
portant roads. During the period from 1898 to 1910, the total road
expenditures under the auspices of the State Geologieal Survey
amonnted to $1,784,208.51. (Issued June, 1910).

The Report on the Iron Ores of Maryland, with an account of
the Iron Industry, by Joseph T. Singewald, Jr., constitutes Part IIT
of the volume and the fifth of the series of special economic reports
on individual mineral industries of the State. The history of the
Maryland iron industry has been traced from the early colonial
days when Maryland ranked foremost as an iron produeer, through
the prosperous period preceding the Civil War, to the subsequent
rapid decline in prominence due to extraordinary development else-
where. This movement of industry to more favorable locations has
occasioned, in part, the historical treatment. The localities where
iron has been worked or is now known to exist have been carefully

described, and in many instances the ores have been analyzed.
Nearly three hundred such deposits have been aceurately located on
the maps which accompany the report. It is hoped that the facts
given in this report will attract to the State those secking other de-
posits when the richer ones used at present become exhausted.

Many of the interesting, and hitherto inaccessible, facts regarding
the local industry are due to the hearty cobperation of people
throughout the State. It has been found impossible to give proper
aeknowledgment to all who have rendered the author assistanee
except by this general statement.

The report, in slightly modified form, served as a dissertation for
the author who presented the same for publication in May, 1909.
(Issued December, 1911).

The Report on the Lines of Equal Magnetic Declination in Mary-
land for 1910, by L. A. Bauer, is Part IV of the volume. The
magnetic lines have been remapped to incorporate all the latest in-
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formation and in conformity with their positions for January 1,
1910. With the excellent summary tables of magnetic declinations
at nearly two hundred stations and the known rate of annual change
it is possible to determine the magnetic variation quite accurately
without astronomical observations. This latest report should prove
as serviceable to the local surveyors as the earlier reports have been.
(Issued December, 1911).

The illustrations used in this volume have been secured from
various sources, most of them, however, being from photographs
taken by members of the State Geological Survey. Individual
photographs have been furnished by several persons who have
colperated with the author of the report on the iron ores.
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THIRD REPORT ON STATE HIGHWAY
CONSTRUCTION FOR PERIOD FROM
JANUARY |, 1908, TO JAN-
UARY 1, 1910

BY

WALTER WILSON CROSBY
Chief Engineer

INTRODUCTORY.

The Highway Division has continued, during 1908 and 1909, its
study of the conditions pertaining to the roads of the State and its
work on the road map of the State. The surveys of State properties
begun in 1904 have been discontinued owing to lack of means to
pursuc them, as have also, since April, 1909, the free testing of
road materials and the furnishing of advice concerning road and
street work, to the towns and counties of the State. The decision
of His Excellency, Governor Crothers, that only $5,000 of the
$10,000 appropriated for the use of the Highway Division in 1909
should be drawn from the Treasury, necessitated such a change in
the policy of the office. Heretofore, it has been the practice to
respond without charge to the request of public road authorities of
the State for assistance of a technical nature in the matter of im-
provements contemplated by them, by making surveys, furnishing
plans, testing cement, brick, stone and other materials, and even
by staking out and supervising the performance of the work in some
cases, the expense incidental to such work being met out of the bal-
ance of the $10,000 appropriation remaining after the regular deduc-
tion of from $2,000 to $3,000 for the purpose of making the topo-
graphical road map. The cutting off of $5,000 from this balance
left for 1909 only $2,000 for the general expenses of the Highway
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Division toward the various purposes stated and therefore, free tests
and assistance to the towns and counties had to be discontinued,
beginning May 1st, 1909. With the $2,000 available, the office has
continued its investigations and testing-laboratory work in a reduced
way, paying particular attention to the problem of meeting the new
demands of the automobile traffic necessitating changed methods of
construction in macadam work. This point is referred to in more
detail on a subsequent page. Under the circumstances, it was also
decided to abandon, for the present at least, the work of surveying
and mapping the properties owned by the State which was begun in
1904.

The State Road Map was published in January, 1909, and has
proved of great value. Owing to the fact that modern surveys of
a portion of the State (including Frederick and portions of Wash-
ington, Montgomery, Carroll and Howard counties) were not avail-
able, the map had to be made from such information as could be
secured as it seemed wiser not to delay the whole map until the sur-
veys on this portion were completed, but rather, in view of the
necessity for such a general map, to publish the best information
obtainable, and then, at the earliest possible date, to correct the map
in that portion needing it. It is believed that, in spite of many small
inaccuracies thus likely to be found in the north-central portion of
the map, the latter has been of much value, especially, perhaps, to
the State Roads Commission in its work of laying out a State Road
system.

The apparent demand for a map of the State on a relatively small
scale showing the progress of road improvement in Maryland has
led this office to issue one herewith on 2 scale of 8 miles to the inch.
The public roads are shown and most of the villages and towns. In
addition the system of State Roads, as laid down by the State Roads
Commission and the roads on which State Aid under the “Shoe-
maker Act” has been applied for or received, are indicated in color
so that a fair idea can be had of the progress in Maryland of the
movement for better roads. The map can readily be kept up to date
in this latter particular and it is hoped that it may be found most
helpful and useful in many ways.
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The work of the office under the so-called “Shoemaker” or State-
Aid Road Law has been constantly on the increase. In 1906, State
Aid to the amount of $78,036.15 was paid to the counties. In 1907,
the amount was $88,150.60; in 19083, it was $98,318.74; and in
1909, $172,776.63. The details of the work under this law are
recorded on a subsequent page.

The Legislature of 1908 again appropriated funds for continuing
the work on the Baltimore-Washington Road, known as “State Road,
No. 1.” Fifty thousand dollars was appropriated for each of the
fiscal years of 1908, 1909 and 1910, and in addition, $8,000 an-
nually for these years was appropriated for the improvement of that
portion of the road between the City limits (Gwynns Falls) and the
crossing of the Baltimore and Ohio R. R. at Putnam Strcet. The
work on this portion (known as Columbia Avenue) was delayed until
September, 1909, owing to a misunderstanding between the City and
the State as to which party should actually perform the work. A
contract for the work was executed by the State on September 10th,
1909, and the improvement will be completed early in 1910.

Vitrified bricks on a concrete base were laid outside the street
railway tracks and stone blocks on a gravel base in the space occu-
pied by them. Vitrified brick for the entire width of the roadway
would probably have been preferable, but the refusal of the Street
Railway Company to place at its own expense a concrete foundation
under its ties seemed to necessitate the omission of the brick and the
substitution of the stone block. The expenditures on this work are
shown in detail hereafter.

The work on the Baltimore-Washington Road in the counties has
gone forward as rapidly as the availability of yearly appropriations
permitted.

The Legislature of 1908 (Chapter 137, Acts of 1908) added to
the duties of the Chief Engineer of the Maryland Geological and
Economic Survey, who is also Chief Enginecr of the State Roads
Commission, by naming him as one member of a Commission cre-
ated to “investigate conditions and devise plans to safeguard the
public using the grade crossings over the railways of the Maryland
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Electric Railways Company and the Washington, Baltimore and
Annapolis Eleetric Railway Company, at or near Pumphreys Sta-
tion, in Anne Arundel County.” The work of this Commission has
been earried on as rapidly as practicable and plans have been formu-
lated by it for the abolishment of these grade erossings.

The Legislature of 1908 also passed what is known as the State
Roads Law (Chapter 141, Aets of 1908). The Commission created
by this Act eleeted as their Chief Engineer the Chief Engineer of
the Maryland Geological Survey, thus assuring the entire co-opera-
tion of the two Commissions in their engineering work as well as in
their general aims, which co-operation is provided in the latter casc
by the ties in membership, of similar aims and methods. It is also
believed that comsiderable economy of expenditure on the part of
the State for the necessary engineering work was thus effected.
Some slight reorganization of the old engineering forces was neees-
sary and, necessarily, a considerable cnlargement in the number of
subordinates and equipment, but the duplication of the higher
salaried and more expensive positions was thus avoided as well as
the confusion and friction and possible decreased efficiency likely
to exist where two separate forces are engaged in so nearly identical
work. "

The opportunity for a healthy rivalry given by the existenee of
the two Commissions is probably of much benefit to the State even
though the later Comimission involves some additional expense.

The importance and value of especially trained Engineers in con-
nection with road work is gradually being recognized everywhere by
the public and the success of such Engineers in some of the counties
has led other counties to provide for the employment of similarly
trained County Road Engineers. Sinee 1907, Anne Arundel, Somer-
set and Wieomico have followed the lead of Allegany, Baltimore and
Qaroline, and this offiee has supplied men for these positions, as well
as furnished a Highway Engineer for the State of Wisconsin and
a City Engineer for the City of Annapolis. Other requests for such
men have been received from various sources, but circumstanees have
anfortunately prevented response to them.
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FIG. 2.~~NEW BRIDGE ON CUMBERLAND-MT. SAVAGE ROAD, ALLEGANY COUNTY.
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The Chief Engineer wishes to express here his sineere appreciation
of the support and assistance accorded him by his subordinates.
Without such support, the work aetually aceomplished would have
been impossible.

GENERAL HIGHWAY INVESTIGATIONS, TESTS, SUR-
VEYS, ADVICE TO COUNTIES AND TOWNS.

(Aets of 1898, Chapter 434.)

The neeessity for responding to the requirements of the rapidly
inereasing automobile traffic in the State has impressed itself on this
office as rcferred to in the Second Report on State Highway Con-
struction, and every cffort has been made to meet this demand. Pre-
vious to the appearance of this mnecessity in Maryland, this office
realized tho probability of its beecoming a problem here and by eor-
respondence, and investigations in other places, prepared itself, as far
as possible. In 1908, the Chief Engineer requested, and was granted
by the Commission, leave of absenec to attend at his own expense
the International Road Congress at Paris, France, ealled by the
Frenely Government for the purpose of especially eonsidering this
question. The Chief Enginecer attended this Congress which was
attended by representatives from thirty different countries and over
9900 delegates in all, and returned feeling well repaid for the trip.

The American delegates (nearly 20 in number) seemed to return
with the unanimous opinion that the best American practice in con-
struction is in no way behind the foreign and that the solution of
the problems brought up by the ehange in traffie conditions is no
farther advanced abroad than with us. They were impressed by
the evident agreement of foreign authorities as to the ultimate
eeonomy of laying only good pavements and that in all foreign work,
the chief object in view is the improvement of quality, with a redue-
tion in first eost as an ineidental eonsideration. All returned with
renewed and strengthened eonfidence in Ameriean methods and En-
gineers, in itself no small faetor toward sueeess.
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The general agreement of road authorities as to the necessity for
the introduction of sufficient cementing material, or “binder,” into
ordinary macadam for the purpose of making it equal to resisting
the disintegrating effects of motor traffic, and also incidentally for
giving a better road surface, and one more economical of maintenance
under even ordinary conditions, has led this office to investigate
thoroughly the character of the “binders” now on the market and to
attempt to secure such information as would enable it to prescribe
with certainty such characteristics for a binding material as would
be most suitable for the conditions that exist, or are likely to exist,
in Maryland. In order to avoid the expensc incidental to the estab-
lishment of a proper chemical laboratory for this work, arrangements
were made with Penniman & Browne, Analytical and Consulting
Chemists of Baltimore, for the performance of this portion of the
work under the direction of the Chief Engineer. The latter desires
to express here his sincere appreciation of the intercst and care
manifested by both Messrs. Penniman and Browne in this investiga-
tion and of the value of their work to this office. Over 150 samples
of materials have been tested and analyzed in various ways and more
than 2200 determinations of their various properties have been
secured.

In connection with this laboratory work, the opportunity to
make some trials of materials on roads under construction was
gladly seized in order to either confirm or disprove the laboratory
conclusions. Accordingly, in the treatment of about six miles of
Park Heights Avenue in Baltimore County, under the State Aid
Law, a number of different materials were used. From the labor-
atory investigations, it was evident that certain materials would be
unlikely to give satisfactory results and such materials were rigor-
ously excluded from the work. Only such materials as seemed from
their analysis to promise successful rcsults were used. Owing to
the lateness of the season, when it was decided by the county author-
ities to start this work, as well as to the time required to securc
the necessary machinery, tools and materials, not as much road was
actually treated as was hoped by this office. About four miles was
completed, however, and eleven different materials were used. Two
sections of the road received the same treatment—one adjacent to
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Baltimore City, and the other near Eccleston Station, where the
character of the traffic was very different from that over the City
end.

At this time, it is too soon to report intelligently on the results
further than to say that they give promise of being satisfactory to
the public, and in conjunction with the laboratory work most val-
uable for reference in connection with the large amount of similar
work to be expected henceforth by both this office and the State Roads
Commission.

Up to May 1st, 1909, 640 tests of road and street materials were
made for the public authorities. Since that date, 107 have been
made, mainly for Baltimore City. The details concerning these
tests are shown in the following table:

Requested by Brick Stone | Concrete , Cement | Sand Gravel

Baltimore City:

City Engineer.......... 209 I || 300 0oy M4 Edob AB o0 a0 oha £ Ao bt .
Commissioners for Open- A o
Ing Streets...........| 3 orreeees|oeeeieen LB T s S
Water Department..... 1 (RS oo Yo AT T | L e e
Sewerage Commission.......... 2 | | L | i, © O P
Annapolisin .| Lt LS A A A AR TR NPT s
Allegany County................. R | 1 2l P
Baltimore County........ 3 121 || BedosoEaE B |3t SGae s [oban A
Frederick County........ O S i ot (S I (o | SR I il TR
Montgomery County.............. ol [, S SO N I N (ESS S (I
Wicomico County.......... . . ... ... ......... 2 2! IPMevrey.
At by S R (SN PR I B I
State Roads Commission..|... .... 43 1 36 39 6
Miscellaneous ........... 38 40 16 5 | 1
Total Number of Tests..| 203 1; 19 98 71 10

Grand Total........... 640
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STATE AID TO COUNTIES.
(Acts of 1904, Chapter 225.)

Under the State Aid Highway Act or “Shoemaker Law,” the de-
mands on this office have exceeded those of any previous year. Dur-
ing the period as high as 106 miles of road, aggregating in cost over
$853,370, have been under construction. Of these 62 miles have
been finished, making a total of 114 miles completed under the Act
to date, and there are now outstanding 26 contracts for 4515 miles
aggregating about $382,000, most of which will probably be fin-
ished by June 1st, 1910.

It is to be regretted that the frequent lateness of the county au-
thorities generally in making their decision concerning the work to
be done in any season prevents in so many cases the completion of
the contemplated work before the close of the working season and
requires the leaving of a portion of the work unfinished during the
ensuing winter to the great discomfort and inconvenience of the
travelling public. Such delay also frequently increases the cost of
the work. And further, the county may again suffer, in some in-
stances, an actual loss of cash from the State. For instance, if a
county desired in 1909 more than its allotment for that year, it
was impossible for it to get it, unless the work was completed and the
payment therefor made by the State Treasurer before October 1st.
If, however, the check of the State Treasurer was not dated until
October 1st or later, the amount of such check was charged by him
to the 1910 allotment of the county, and the chances of such county
getting this much, or anything more than its allotment in 1910
became dependent on the requirements of all the counties for their
1910 allotments. The fiscal year of the State closes September 30th,
and balances of the appropriation under the State Aid Aect are not
carried over to the credit of the counties each year but lapse into
the general Treasury of the State. It is, therefore, most important
to each county that its work, as far as possible, be completed in sea-
son to have the State’s share paid it not later than September 80th,
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FIG. 2.—BLOOMERY ROAD, CAROLINE COUNTY, AWFER IMPROVEMENT (OYSTER SHELL
MACADAM,)







MaryLAXD GEOLOGICAL SURVEY 41

if more than its regular annual allotment is desired. This will con-
tinue to be the case until it is an assured fact that there will not be
in any year an unused balance from the allotment of any county to
be divided among the other counties.

MAINTENANCE.

The people seecm to be thoroughly awakened to the value of mod-
ern roads. The construction of model roads under the State Aid
Law in Maryland has shown to those whose facilities for observation
wero limited to their own or nearby localities, and has impressed
again on those who were familiar with road improvements in other
places, the desirability from many standpoints of greater expend-
itures in road construction than had been customary for a long
period, and of the use of modern methods in making these cxpendi-
tures. This fact is proved beyond question by the constantly in-
creasing demands for State Aid and by the popular support accorded
in the last Legislature to the proposition for a bond issue by the
State for the purpose of improving, in a modern manner, a system
of main roads throughout the State—a proposition which five years
ago would scarcely have been made.

Criticism of the first cost of the modern roads is gradually dying
out. At first, five thousand dollars per mile scemed to many an
utterly unreasonable figure to expect to reach in construction. After
a few pieces had been finished, however, even seven or eight thousand
dollars per mile no longer seemed frightful, except possibly to those
localities which had not been given a section of road. Today the
demand frequently reaches this office for wider surfacing, for more
grading, and for greater expense generally per mile than the plans
made by this office call for. In numerous instances, the abutting
property owners contribute largely to the cost of the work. Already
also one may note an increasing appreciation on the part of the peo-
plo and the officials of the most progressive counties of the value of
proper appearance in the more permanent features of the road, such,
for instance, as the bridges. In several cases the countics have re-
quested some additional expense, to be shared by both State and
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county, for the sole purpose of providing an improvement in the
appearance of the structures.

There remains, however, one important feature in connection with
road work to be ineradicably impressed on the people of the State
and their road officials, and that feature is, the maintenance after
construetion.

Perhaps “maintenance” may be said to be the heart of all good
road work. The design of a road in nearly all of its details is based
on the question of the possibility and probability of economically
maintaining the form of construction that is used, under the strains
likely to come on it. The grade to be given to a hill depends as much,
in many cases, on the possibility of economically maintaining the
surface to be placed on it as it does on the load to be hauled over it.
The shape and size of a culvert may be greatly affected by the degree
of maintenance that can be expected to be aceorded it—i. e. whether
or not it can be expected to be kept free from obstructions or whether
1t will be necessary to so build it as to ensure its obstruction im-
probable, even in ease of neglect. The kind, width and many other
details of the surfacing itself must be decided with direct reference
to the subsequent maintenance. Investment in a high first eost may
be entirely justified by the subsequent reduction in annual main-
tenance charges.

This question of maintenance receives far more attention abroad
than in this eountry and the opinion so generally formed by visitors
as to the excellence of foreign roads is due more to the superiority
of their maintenance than to the quality of the foreign construction.
Indeed, it is to be seriously questioned whether the expenses for
their maintenance could not be reduced by better construction. In
this country some of those States most experienced in modern road
work have awakened to the necessities of the maintenance problem
and are taking steps accordingly. Massachusetts originally expected
the annual maintenanee of her modern roads to be about $100 per
mile and for years did keep it at about that figure. Of late years
the demands have steadily risen and now the estimate for the main-
tenance of the roads built before the influx of automobile traffie
reaches $300 per mile according to the last figures of Chairman
Parker. Tt is easy, therefore, to see how, if the maintenance ean be
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reduced to the original figures by so doing, considerable increase in
first cost may be justified.

The reports show that the expenditures on the English roads run
to about $400 per mile per annum. None of the above figures
include any allowance for a general resurfacing of the road, such
as is usually demanded at periods of from three to twenty years
according to local conditions. They cover only the regular patching
and cleaning of the macadam, cleaning of the ditches and waterways,
mowing grass and weeds and the other minor work so necessary for
both the preservation of the road and the comfort of its users. If
other enlightened communities have found it worth while to add to
their other enormous expenditures the cost of such maintenance as
this, is it unreasonable to suppose that there must be good reasons
for so doing? The fact is that therc arec many, and the people of
this State should make up their minds to face this matter as courage-
ously and as successfully as they have faced so many others. It is
absolutely useless to go to the expense of constructing modern roads
unless it is expected to maintain them in as good (or better) condi-
tion as on the day they are finished. It is silly to expect this main-
tenance to perform itself or to be performed without cost. “It is
wisdom,” as the saying goes, “to learn from the cxpericnce of
others—any fool can lecarn from his own.” The people and the
road authorities of many of the counties have yet to be convinced of
the desirability of proper maintenance. Accustomed as they may
be in many localities to a total fund for both repairs and construc-
tion, averaging from twenty to fifty dollars per mile of road, the
expectation of a demand of four or five times those figures solely
for the maintenance of a modern road whose first cost is from five
to ten thousand dollars per mile is staggering. Yet the facts must
be faced, and it is far better to look at them squarely and searchingly
than to avoid meeting them. Omne great drawback today is that
neither the people nor the road officials themselves know exactly
what the maintenance of any particular stretch of road is costing
them annually under the old methods and it is consequently diffi-
cult to draw fair comparisons. In many sections, a small road fund
is so woefully inadequate for all the demands on it that but little is
spent on the minor roads and the bulk of it goes on a few main




44 Tuirp Rerorr ox State Hicirway CoxsTRUCTION

roads; yet the accounts do not show how or where the money is spent.
The report shows only that the section in question “averages,” say,
fifty dollars per mile annual expense on its roads.

Where even approximate figures are available, however, it is almost
always to be found that the annual cost of maintaining a modern
road is enough less than the annual expense now incurred on the old
road to justify its improvement according to modern and apparently
expensive methods—especially if the comfort and convenience of
the users are counted for anything at all.

The “Road Problem” is a large one, but as others have solved it,
Maryland can. The solution does not lie in the direction of building
modern roads and neglecting their after maintenance but rather in
more and more efficient maintenance of all roads with such economy
in the maintenance as may be secured by increasing the investment
from time to time.

One source of criticism and opposition to the existing State Aid
Law probably lics in the clause of the law providing for the main-
tenance of the roads built under it. The responsibility of seeing that
proper maintenance is accorded is placed by law on this officc and
the duty of performing such maintenance on the counties. It is
specifically provided in the Act that, in the event of failure on the
part of a county to perform promptly and properly the neccssary
repairs, this Commission “shall” refuse further aid from the State
to such county until such repairs have been made. Some friction
has arisen in one or two cases on account of this clause and it seems
in some other cases as though the demands of the State-aided roads
for attention had been the cause of some irritation on the part of
the county officials, and the result has been opposition to, or at least
indifferent co-operation under the law. It is to be regretted that
these county officials do not see more clearly the advantages to all
to be derived from the full performance by both themselves and this
office of the duties imposed on cach. A serious matter in this con-
nection is the promptness—or lack of it—with which the necessary
repairs are performed. Few road officials seem to realize the im-
portance of prompt action in attending to even apparently small
matters of maintenance, and frequently repairs are so postponed
that the final expense is doubled or multiplied many times. A glar-




MARYLAND GEOLOGICAL SURVEY 45

ing instance of the increase in cost of maintenance by temporizing
or postponing the work is shown on a road subjected to heavy travel
of all kinds, where in 1908 the estimate of the cost of the necessary
repairs to it was $14,000, and in 1909—nothing having been done
in the meantime—the revised estimato was $34,980. Of this dif-
ference of nearly $21,000 fully $10,000 could have been saved by
performing the work promptly in 1908.

Another road in the same loeality could have been properly
repaired in 1908 at a cost of $150. In 1909 $348 were spent on
it and there is every reason to believe that the expenditure required
in 1910 will be not less than $450. Had the work been properly
done in 1908, at least $600 could have been saved.

A table showing the amounts expended for the maintenance of
some of the State-aided roads is submitted herewith.

TABLE SHHOWING EXPENDITURES FOR REPAIRS ON STATE-AIDED ROADS.

Repairs Made in Estimated
Length ; Repalrs
Conuty Road Mil%s Buiit in s
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This table is lamentably incomplete in the information furnished
because of the inability of this office to secure the desired informa-
tion from the counties. This is mainly because of the lack of a
proper system for the recording of such figures in the county offices.
It might be said here that in the opinion of this office no greater
step for efficiency, economy and for “good roads” can be taken than
by the installation of proper systems for recording and publishing
regularly in detail the road expenditures in each county.

The table, insufficient as it is, will give an idea as to what is
required for the proper maintenance of modern roads under condi-
tions here. It also conclusively shows the value in dollars and cents
of promptness in the performance of the necessary repairs.

Undoubtedly the best system for the maintenance of roads once
properly built would be very similar to that adopted universally by
the steam railroads. This practice of employing road repairers who
are responsible for the up-keep of specified sections of a road is the
foreign system and has been applied in a limited way in this country
where the connected mileage of modern roads admits of its efficiency.

STATE ROAD, NO. 1.
(Acts 1908, Chapier 304.)

There are now improved on the Raltimore-Washington Road in
a modern manner 19 miles and 11 miles of it remain unfinished.
Of this latter figure, onc mile (between Halethorpe and Baltimore)
has been left because of some change contemplated by the Baltimore
and Ohio R. R. in their tracks which would necessitate at the same
time a change in the location of the highway itself. Between Contec
and Beltsville, for about four miles, the present road lies easterly
of the Baltimore and Ohio R. R., crossing the latter at grade at
the points named. In view of the possibility of avoiding both these
dangerous grade crossings by a relocation of the through road, it has
been thought unwise to attempt any improvement of the present road
between these points until this matter of relocation is settled. At
the bridge over “Paint Branch” near College Park, in order to make
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any improvement a relatively large sum would have to be expended,
and it has consequently been thought best to defer this work until
those portions of the road needing attention to perhaps a greater
degreec have been improved. Consequently, a scetion % mile in
length at this point and a similar section of 14 mile in the village of
Bladensburg still remain untouched.

Secveral sections of this road have been relatively expensive to
improve because of the demands of unusual local conditions. This
was the case through the towns of Hyattsville and Laurel and on the
Baltimore County end of the road next to Baltimore City. In the
latter place, practically a city street had to be built with curbing
on each side.

The use of convicts from the Maryland House of Correction, in
connection with some of the work on this road has been fairly suec-
eessful, but undoubtedly could have been made more so under dif-
ferent conditions. The authority of this office over the men was
limited and their efficiency was less than might be expected. The
expense of using them under the existing conditions was probably
greatcr than it might have been, had other arrangements been pos-

sible. In the opinion of this office, however, enough success with
the use of convicts for producing road material was secured to
justify the belief that with proper organization and management the
gencral use by the State of its petty criminals in the production of
crushed stone for public road improvement would be of the greatest
advantage to the State from both economical and humanitarian stand-
points.

Below is a statement of expense paid by this office in connection
with the use of the convicts on State Road, No. 1, during the years
1907, 1908 and 1909.

Paid Maryland House of Correction:
Guards $2,073 50
Board of same 293123
Board of convicts 561 90
Transportation of convicts 682 50
Miscellaneous items (shoes, tobacco, etc.)....... 326199
$4,037 12
Paid other parties for transportation, etc 410 75

$4,447 87

Number of man-hours worked by convicts—74,224.
Cost per hour per man—§.06.
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It may be safely estimated that on the average eaeh conviet did
at least two-thirds of the amount of work that would be done by hired
labor at the prevailing rate of $1.50 per day, and it is safe also to
say that the present efficiency of the conviets could readily be raised
from 25 to 50 per cent. by proper management, to say nothing of the
advantages to be derived from a constant force of labor on which
to draw and to plan the prosecution of work.

The following tables show the work done on this road and the
work remaining to be done to complete the improvement of the same:

COMPLETED BY JANUARY 1, 1910.

Length

County Cost Remarks
Feet | Miles

Baltimore - .. ...ooovveenen. ’ ........................ Cost figures given do not
ToWar@ «. fieeeeeeeiteenn. | 52,900 10.02 $119,422 77include expenses for ma-
Prince George’s............ 46,671 8.84 98,881 78chinery, surveys, plans

land supervision of work.
Total. M. .0 F e 5l 99,571 18.86 $218,304 55|

REMAINING TO BE IMPROVED.

Length .
County Estérg;ted Remarks
Feet Miles
Balghnore . it 51 ol i vk 25,854‘ 4.89  $65,454 8214 miles now under con-
15 (@, g0 000 HPE Hob RS 4,690 .89 45,159 32tract to be finished in
Y, CiEnEGAHS oo oon b o As 29,139 5.52 83,350 001910.

s
17y s S S 59,683 11.30 $193,964 14

No provision has yet been made for the proper maintenance of
this road after the construction or improvement shall have been
completed. Being the main highway between two such important
cities as Baltimore and Washington, even in its uncompleted state,
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FIG. 1.=—~REINFORCED CONCRETE BRIDGE OVER ROCK CREEK, KENSINGTON ROAD, MONT-
GOMERY COUNTY. ERECTED UNDER STATE AID LAw, 1909,
BY LUTEN BRIDGE COMPANY,

FIG. 2.—REINFORCED CONCRETE BRIDGE OVER ROCK CREEK, KENSINGTON ROAD, MONT-
GOMERY COUNTY. ERECTED UNDER STATE AID TAw, 1909,
BY LUTEN BRIDGE COMPANY,

*
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it already receives considerable automobile traffic of the scvere char-
acter which is to be expected from the preponderance of high pow-
ered hcavy cars and on the completion of the improvement of the
through route, will undoubtedly be taxed in this way to the limits
of its resistance. It will be probably possible to satisfaetorily main-
tain the ordinary macadam already laid by surface applications of
bituminous materials. It probably would be more‘economical, how-
cver, if, hereafter, such macadam as is to be laid on this road werc
impregnated with this bituminous cement at the time of its eon-
struction. The cost of incorporating the cement with the stone at
the time of placing the latter, while it materially increascs the cost
of the surfacing, is not much greater than the cost of properly apply-
ing the cement to a finished water-bound macadam, and yet the
results are conceded to be much better .and more economical in the
long run under traffie conditions such as exist here. The cost of
incorporating a proper bituminous cement with the macadam at the
time of the construction of the latter may be estimated as within
25 ccuts per square yard ($2,000 per mile) additional to the cost
of ordinary maeadam and the expense of thereafter maintaining
the road for an indefinite period at $100 per mile per annum. If
the bituminous cement is omitted from the construction, the main-
tenance of the road will probably require an expenditure of at least
$500 per mile per annum.

In the “Estimated Cost” of the road “Remaining to be Improved”
no allowance for bituminous material is included. The annual
amount therefore estimated as necessary for the proper maintenance
of the portions alrcady completed (19 miles) will be $9,500.00, and
for the portions yet to be improved (11 miles) either $1,100 or
$5,500 according to the amount appropriated for construction and
whether or not the construction appropriation is sufficient to provide
for the larger first cost in this work.

DETAILED INFORMATTION.

The following tables give detailed information regarding the work
of this office and some general information of value in this con-
nection:
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ROAD MILEAGE OF THE STATE OF MARYLAND AND ALLOT-
MENT OF STATE AID APPROPRIATION BY COUNTIES.
—:_County_

Roads

Tgtal

County Mileage

Turnpikes Apportionment

Allegany . ( g $ 7,835 43
Anne Arundel 5,890 71
Baltimore 12,324 11
Calvert : 335 3,787 70
Caroline §,163 31
8,366 83
7,218 57
5,257 54
9,158 29
10,865 57
10,628 14
9,208 197
4,126 89
4,918 35
8,954 77
10,085 43
9,486 18
St. Mary’s 6,806 54

Somerset £ 5,822 86
Talbot 5,087 94
Washington 7,190 96
Wicomico 82 ¢ 9,327 88
Worcester 831 9,407 03

$180,000 00




MARYLAND GEOLOGICAL SURVEY 51

SUMMARY OF WORK COMPLETED UNDER STATE AID TO HIGHWAYS
LAW TO JANUARY 1, 1910.

Surveys made OIl. .. .oovvvrvenonnncnns 262 sections, aggregating 312.04 miles
Plans compieted on................... 215 & 4 241.59 «
Estimates made on............cc.vuu.. 215 ‘ 2 24159 “
Estimated costh & . 5.0 .. ol L X . St IR . e S $1,720,595.39
Contracts let or arrangements for con-
struction completed on............. 148 sections, aggregating 155.48 miles
WORK DONE UNDER SAME,
Bridges) bl ..o - 5 mah Fe i ol T | e 33
CRIVORERT 1o A il i TG A O P S 340
HXCAVATION . .o cpersne oo e ool o cnglons el PP O o omeere Rrogeas) + RS 392,013.00 cu. yds.
Plain concrete masonry........covveiiiiiiiiiiitiieieanas 2,435.80 ¢«
Reinforced concrete Mmasonry.........coveeitirnneeensonss IR QIR 1B e
Cement rubble MASONIY . ..t vttt e s ittt tneeeneennennnn M 137 B =
DY RUDDIETMABOTILY . i« o oo ele opartiorime o Foforoe o0 e orfebgel s aie ofe s o 4 237.08 «“ ¢
Brioki RIBBORPY . .. ..........00ivueivnnneennoeossoslhioesoes 63.10 ¢
Pointing old®walls k. ! B0 N . Ty ek b 65.90 sq. yds.
AP RAD o e T ) - e e o et e T e el 200817 "= ¢t
GUATA IR BT o e o olele oo BT ook e okel o ool o PN o ol (85 wmoker o s B A% 3,5690.40 lin. ft.
Stone intV-draing. = . .. .. AT od . L T e R e 1,345.58 cu. yds.
= ‘s [SubtERade; . . 9 5.k - Kdedob il . o opene TN iener e oo o 688.32 « g
Gravei * el P MR S I s 1 R I BT o2 2055857 45 8 <
Pipe, WNdeRATATIETL: . o <o o ole oo & 0 e oo o cHoiFere s oTs o ole orofaPore 20,567.30 lin, ft.
Clay pipe laid less than 12 in...............iiiiiiiininne. 114.00 ¢« ¢
o &Y IR ¥ S U 1) 6 1A %% 360 Sob B 6 5P 8 o o - 12,00 « ¢
Clay Dipetlaid HI2H M .. oxtteus ol chent il tone s o) Svonatioia o Bk k. levoitl 562.50 ¢ ¢
= o S AR T R SR S B © B a0 oG o 5 455,00 « ¢
¥ % i U I = i A B o oldod s o000 0dMqo0 ob 23345.80] & WL ¢
= o $ ll5 " Rralaid g, ot ol R T . e L 210.00 ¢
% F i L TR St 5 0% Ol olo b do % o oo o AN o B 3.00 « ¢
Y " il 1 TR o1 1o L e 0 o Do B o Y B INO (R
- < R TS A TS ko5 5 6 ofEitBitie o o[l o A Ma o AOAD 0o & 1,830.70 « ¢
= ] = 18 U Relaidl. ke o T R g 243.50 ¢«
S o (1) Sl 50 0 8B b d oo Bt 3 S loI0E SO T ob 166.20 *« «
Y o 20 neiaid). PR L Y L O e . e A 104.50 «  «
(i i 2 e T R IS B P T 1,466.70 “« ¢
4 ¥ 2 Srelaid. e Pl Tee T L 0 Yo 181418319 1% - ¢
- % LT TGRS A S I B T o o oSt e B 90:00r <«
Cast iron pipe faid 10 in..........ciivit ittt i, 24,00 ¢«
“ # “ o TSI, o0 PReg Wl i Wil | L. SN s 2,373.60 “« ¢
- o 3 £ - 12 rellQ Aty = 5 Y Raer B TS 0=SS ¢
e % s a4l SN R Y. . e e . 1,649.40 ¢« ¢
© St T 29 14 Serelaid Ty ok fR o ol oA et 2410011%¢ ., *
£ ‘ 1 i S OB B0 SAI SRR T 5 i DR e ey 324.00 « ¢
L % z SE 16 " InelATA: - M T L e e e e 36.00 « ¢
% ;! & R el B B0 oo M B o o B oo o o oo I A 15240054 " ¢
SURFACING.
Broken stone macadaml. ... v.veueneeeeeenrneerrnrennnnnss 665,870.00 sq. yds.
2 “ and gravel macadam....................... 26,442,000 « ¢
Grayvel SURFACIIEN 5 Soreren o ol otk L e e Bl . Foreke T 29,357.00 « ¢
Shell ppe i B PRS- ¥ oo = 4 5800 o0 0 0 ol IR A o n 67,668.00 “«“ «
SEICEELR ARSI BRI & & o' 00 0.0 o 0 S a0 0 8 0 Batoo SR 0 o 21,287.00 * ¢
Marl e Jem e o i e g - A 5,946.00 « ¢
PiCh¥on macadami. . . ... ... .. . T e ade o B, 22,957.00 gallons.
Telford| 1CONSTRUCLION. . civirt e FeR it & oo oo Merelole ohaiollivls T & 177.67 cu. yds.
Pavedugittend] Moy 1L ool o8 0 e I e e 67.82 sq. yds.

Certification to the State Comptroiler has been made on 124 sec-
tions of 112.99 miles, amounting to..... AR o B, $890,534.35



52 Tumep Rerorr ox State Hicaway CONSTRUCTION

SUMMARY OF WORK COMPLETED ON STATE ROAD No. 1 (BALTI-
MORE-WASHINGTON ROAD) TO JANUARY 1, 1910.

Surveys made on 21 sections, aggregating 30.16 miles
Plans completed on - - PR R
Estimates made on 23755 B 5
Estimated cost F $277,808.93
Contracts let or arrangements made for

construction completed on 14 sections, aggregating 20.04 miles

‘WoRK DONE UNDER SAME.

Bridges built

Culverts

Excavation 91,981.00 cu. yds.
Plain concrete masonry @
Reinforced concrete masonry

Brick masonry

Pipe underdrain

Stone in V-drain

Guard rail

10

12

12

15

15

18

18

20

24

24

Cast iron pipe laid 10 i

L] X1 [ L] 12
" 6 [y 14
i’ 16

Broken stone 134,370 sq. yds.

Thirteen sections aggregating 18.86 miles have been completed and

payments made therefor amounting to $218,304.55
About 1% miles are approaching completion, amounting approxi-

mately to 23,000.00
About 10 miles remain as yet untouched.
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66 Tuigp Report on StarE Hicuway CoONSTRUCTION

RESULTS OF TESTS OF ROAD MATERIAL

OBTAINED BY THE HIGHWAY DIvisioON, MAKYLAND GEOLOGICAL SURVEY, FROM
JANUARY 1, 1908, 10 JANUARY 1, 1910.

ALLEGANY COUNTY.

Cemen-
Coef. of tation
Material. Quarry. Location. wear. coef.

Limestone Moses Wiison Along Nat. Pike nr.
Cumberland 8.69

5 Along Barreiiviile Rd.
Green Briar
Limestone Along Barrellviiie Rd.
Sectlon 5

Ilmestone ml. east of Cumber-
land along Nat. Pike

mi, east of Cumber-
land along Nat. Pike

ml. east of Cumber-
iand along Nat. Pike

mi. east of Cumber-
land along Nat. Plke

Quarry No. 1 Along Nat. Plke nr.
Cumberiand

o No. 2 Along Nat. Plke nr.
Cumberiand

2 mi. east of Western-
port on W. M. R. R.

Mt. Lake Park

Along Nat. Pike nr.
Cumberland

From Corrigansviiie

Along Nat. Pike nr.
Cumberland

Calcerous
Sandstone G. G. Townsend Rawllngs

Llmestone IIootman Bros. Along Nat. Pike

BALTIMORE COUNTY

Limestone Ridgley's Dulaney’s Valiey
Trap Wm. Longiey Belalr Road
Granite II. Campbell's ITarford Road
Cllnkers Ma. Steel Wks. Sparrows Point
Limestone Falls Road, Sec. 3
Trap Bay View
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BALTIMORE COUNTY-—Continued.

Cemen-
Coef. of tation

Material. Quarry. Location. wear.  coef.

Trap
[
Gnelss
£

Granite

Limestone

Trap

Limestone

Granite

W. Limestone
Biue “

Red ¢

Granite
[

Trap
Metorhyiite

Gnelss
Trap

[
Granite
Trap

“

Granite

Trap

I.imestone

Gatch’s
Longiey’s
Leonard’s
Conway
Leonard’s
Ridgley’s

Baito. Co. Marble &
Trading Co.

Baito. Co. Marble &
Trading Co.

Pimniico Road

Blue Mount Stone
Co.

Befair Road

Baito. St. Extended

Loch Raven

DBalto. St. Extended

No. 5 Shaft, Joppa RA.

Falls RA. nr. Cockey’s
Tavern

Loch Raven

“ €

Cut along Falls RAd.
No. 3

Quarry No. 2

Biue Mount

CARROLIL COUNTY.

Hatfleld’s
Wm. Thomas

M. Bennett
W, Warfieid

Westminster
[

Syvkesville

Along W. Iriendship
Sykesvilie Road

CECIL COUNTY.

J. B. Russeil
D. C. Kalback
C. A. Benjamin
Geo. A. Afkens

8. McDoweli

Rising Sun

3 mi. north of Perry-
ille

Lesiie

Along rd. bet. Porter's
Br. and Oakwood

Leslie

IFfrom DPleasant IXllf
Road

Rising Sun
Lesiie
Liberty Grove

17.70
20.00
7.70
6.45
7.70
10.53
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No. of
Test.

381

446
447

454

412

466

433
432
420

Timrp Rerort on StaTE Hicuway CoNSTRUCTION

Material.

Flint and
Sandstone

Limestone
[

Sandstone

Llmestone

Gabbro

Trap

Trap

Serpentine

Ieridotlte

Llmestone
Trap
Serpentlne
Trap

Serpentine

Trap

Limestone

Trap

Occoquan

FREDERICK COUNTY.

Quarry. Location.
Outerbridge Horsey

Company Knoxville
Chas. D. Walker New London

“« “ &« “« i

GARRETT COUNTY.

..... o Along Oakland-Thay-
erville Road

J. O. Thayer Oakland

HARFORD COUNTY.

...... West side of B. & O.
br. over Susque-
hanna River

...... West slde of B. & O.
br. over Susque-
hanna River

E. M. Good Tlavre de Grace
HOWARD COUNTY.

Mannlng's Near Guiiford

MONTGOMERY COUNTY.

Mobley's Derwood
Pylesville
Forest Glen Land
Company

Mr. ITull Rockvlile
II. C. Iutton Clopper
Mobley's Chestnut Hill

« “ «
W. W. Mobley Derwood

PRINCE GEORGE’S COUNTY.

Manning's Near Laurel
MISCELLANEQOUS.
Potomac Llme &

Stone Company. Engel, W. Va.
Benj. Stoner Heilam, Pa.
Sent by Sewerage

Commission

Sent by Balto. Fer-

Cemen-
Cocf. of tation
wear. coef.
8.33 8
10.00
$9.32
6.35
7.84 45
11.90 33
15.90 18
14.30
16.60
5.26
3.20 14
8.70 36
9.75
12.10
6.46
10.00
5.50 32
18.18
9.10 34
10.26 44
10.00 g2
10.90 57

tilizer Company.




Materiai,
Trap
i

W. Limestone
Biue @
Trap

Limestone

Serpentine

MARYLAND GEOLOGICAL SURVEY

MISCELLANEOUS—Continued.

Quarry.

Sent by Gen. Crush-
ing Company

Blue Ridge Summit

Potomac Lime Co.

“ “ “

Sent by the Schuyl-
kiin Stone Co.

Bittinger's
Hootman Bros.
J. T. Dyer
J. T. Dyer
J. T. Dyer

Chas. Warner
& [

Standard  Lime &
Stone Company

Standard Lime &
Stone Company

Kellar Lime & Stone
Company

J. E. Baker

Standard Lime &
Stone Company

L. M. Good
J. E. Baker

Standard Lime &
Stone Company

High C. Lime &
Stone Company
(L, L. Heisel)

Chas. Warner Co.
Biuemount Stone Co.

Cemen-

Coef. of tation

Location.

Martinsburg, W. Va,

Bittinger, Pa.

Washington, Pa.

Howelisviile, Pa.

Birdsboro, DIa.

Gien Miiis, Del. Co.,
Pa

Wilmington
Cedar Hollow, Pa.

Kearneysviile, W. Va.
" [

Engel, W. Va.
York, Pa.

Kearneysvilie, W. Va.
Reems, Pa,
York, Pa.

Kearneysviiie, W. Va.
Reems, Pa.

Cedar Hollow, Pa.
White Haii

wear.

19.20
19.04
9.43
9.70
11.68

15.10
8.88
7.85
9.90

10.00

12.50
12.10
11.40

7.90
9.52

10.20
10.00

11.10
8.80
10.50

10.80
6.46

12.10
9.75

coef.
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