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Eneiveer’s. Orrice, C. P. R. R. or CAL,,
] SacraMENTO, OCTOBER 8th, 1864. :
To the .President and Directors of the .
o Central Pacific Railroad Company of California :
GENTLEMEN—I .present herewith. a report upon the progress
of the surveys, work of construction, and equipment of your
Road to the present date; and also an estimate of the business
and Revenue of the Road when completed to Stout’s Crossing
of Truckee River—a distance of one hundred and_fifty-five
miles from Sacramento. _ . A
As the Report of 1your Chief Engineer, the late T. D. Judabh,
- Esq., made in July, 1863, contained a detailed description of the
soveral lines surveyed up to that time, I have deemed it unne-
cessary to embody a-similar description in this Report.
. I append, however, a few notes of the general topographical
features of the country over which the line passes, and aleo notes
of such surveys as have been made since the date referred to.
The practicability of a railroad route across the Sierras, was
for many years a. question of gerious doubt, even among the
warmest advocates of a Pacific Railroad ; and previous ‘ta the
surveys made by Mr. Judah, in 1861, under the auspices of your
Compapny, but little reliable information on the subject had geen
placed before the public. .
The result of this survey was the development of a feasible
line for a railroad, with maximum grades of one hundred and
five (105) feet per mile. o
Before commencing the survey, careful and extended ezem-
inations were made of five of the mpst prominent routes across
the mountains, distances measured, and the altitudes.of the dif
ferent “ Passes” ascertained by barometrical observations. The
conclusions based npon these examinations were. fully confirmed
by f&el,subeqqu:ent instrumental survey, made, as before stated,
© in 1861. . - R
. Before the final adoption of thisroute for the location.of your
road, still farther explorations and exsminations were made,
but without satisfactory results, save the evidence afforded that
the route selected for the experimental ,surve{ was heyond ques-
tion the best, if not indeed the only practicable route for a rail-
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road across the mountaiuns; and it is gratifying to be able to
state, that as far as the location survey has been extended, its
entire practicability has been fully proven.

The Pass selected is believed to be the lowest of any across
the Sierras, which are attainable by a practicable railroad line.
In fact, I think that upon no other route (with perhaps one ex-
ception,) has a continuous line of levels been carried from tide
watér to the Sunjinit, and I am not aware of the result of that
survey having been placed before the public.

The route selected for your Road:is the most direct in its gen-
eral course of any proposed across the mountains—the distance
from the city of Sacramento to the foot of the maximum grade
upon the Hastern Slope being but 118 miles, which is mnch
less than a corresponding' point ‘can be reached by any other
route. : . ‘ '

A careful examination of the-map of Central California, will
tonvince any one of the many impartant advantages of location
which your Road possesses. ‘Following one of the main spurs of
the Sierras, which forms the Divide between the waters of Bear
river and the Yubas on the north, and the American river on
the south, the crossing of the deep cafions formed by those
streams is entirely avoided, and you are enabled to make the
ascent of the Western Slope of the mountains, attaining an alti-
tude of 7,000 feet without any loss of grade, beyond the first eight-
een miles. : )

Another important feature of your route is, that the Second
Bummit of the Sierras is avoided. As can be seen by reference
to the map, that portion of the Sierras lying between latitude
88° 80’ and 41° north, consists of two parallel ranges of nearly
equal altitude, enclosing an immense basin from ten to thirty
miles in width. Lake ﬁ‘ahbe, which is the great reservoir for
the waters of the upper or southern end of this basin, finds its
outlet through the E')uckee river, to which Mr. Judah, in his Re-
port of 1862, refers as follows: ' - '

“Running at first northeasterly about eight miles, thence
northerly about tem, and thence northeasterly about twelve
miles, the Trackee passes down' between these two summits,
with a nearly uniform fall of about thirty-five feet per mile;
thence sweeping round to the eastward, it passes through the
second range or summit at a depression where it seems to be
entirely ‘worn away down to the level of the river; thence pur-
suing its way through an extensjve plain, known as the Truckee
Meadows; thence through ‘the %Vas%oe mountains to the Big

Bend; thence northerly about twenty miles, finds its way into

Pyramid Lake. -

“ At the Donner Lake Pass, sometimes called the ‘Truckee
Pass,’ where our line crosses the first Summit of the Sierra
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Nevads, the altitude of the Line is about 1,200 faet above the-

Truckee river. - - . . S
“ Donner Lake liess immediately beneath at.a depth of 1,100,
feet. Two long ranges or spurs enclose the lake and its valley,.
declining in hight gradually to the Truckee river, about eight
miles befow. ur line is carried down along the side-hill of the
spur or range immediately above the lake and upon its south
side, to the Truckee river, which point it reaches.in & distance
of eleven and a half miles of line, with a unitormly descending
de of 105 feet per mile from the Summit. :

“The Truckee thus reached, all further difficulty of location’

ceases, a8 it pierces its way through all obstructions, with a uni-
form descent of not over forty feet per mile, to the Humboldt
Desert, which forms the Sink of the Humboldt and Carson
rivers. . ‘

“ Thus the Second Summit of the Sierras, and the crossing of the
Washoe mountains, are entirely avoided, and from the western,
base to the Summit of the Sierra Nevada, the grade is uniformly
ascending or level (there being no descending grade going east-
ward) ; while from the Summit to the Big Bend of Truckee, or
Humboldt Desert, a continuous descending gradeis maintained.”

These important advantages of location will not be under-
rated by those who are oonversant with the difficuities attend-
in%the construction and working of mountain roads.

" By avoiding the Second Summit of the Sierras and Washoe
mountains, you are not only enabled to save the grades required

to overcome those ranges, but also encounter a much narrower

snow-belt—the eastern limit of deep snow upon this line being
the Truckee river, at a distance of but twelve miles from the
Sammit. :

GRADIBNTS.

The objection which has been so -often urged against the-sue-
cessful operation of & railroad aexoss the Sierras, viz: the heavy
gradients to be avercome, has been 8o fully answered in the pre--
vious, reports of your Chief Engineer, that it is unnecessary to
discuss the matter at length here.

. With the practical examples farnished by the Baltimore and
Ohio, the Virginia Central, and other importans roads in -tho
Eastern States and Euro?e which might be eited, the question of:
the successful working of a railroad with gradients of 105 foet:
per mile, is neither doubtful or problematical: Upon: that
tion of your Road which is already completed, there occur four
and one-half consecutive miles of maximum grade.of 106 feet
per mile, over whioh for mare than four months, six trains have
passed daily without accident or detention—the passenger trains
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‘fhaking a speed fhlly equal to the average spéed of exprees trains

on Eagstern ropds. The operating of a road of this character is
of courde more expensive than where lighter gradients can be
o onie erior class of machinery, 1
- Besides requiring a superior class of machinery, an additiona
item of ‘e reqse wﬁl be and in the in‘m-em;e:;ry consumption of
fuel ; yet the abundant supply of this article in the immiediate
Vicinity of your Road, and the low price at which the same can
be'-delivereg, wiz: from 82 50 to $8 00 per cord, renders this a
less important item than would otherwise appear. :

The maximum grade, which according to the Act of Congress,
passed July 1st, lg!;, you sre'allowed to use in the construction
of your road, is one hundred and sixteen (116) feet per mile;
the adopted maximum is, however, one hundred and five (105)
feet, and at no point will it be necessar{ to exceed this grade.
The location of the oaly portion of the line upon which the pre-
liminary survezs indicated the necessity of using a higher grade
than 105 feet, has already been acComplished with a grade of
less than eighty feet per mile, and as the levels have been care-
Jully tested from tide water to the Summit, the practicability of
constructing your road upon the adopted maximum, is-tully de-
monstrated. . : C : ’

- A table of frades from Sacramento to the end of the located
line, is appended, by which it will be seen that the location thus
far'has been made with a l¢ss distance of maximum grade than

was contemplated by the original survey.
- ALIGNMBNT.

Although by the Act of Congress already referred to, you are
allowed to use the maximum curves used on the Baltimore and
Ohio Railroad, the adopted maximum is 10°, or a radius of 573
feet. But two curves of this radius, (with the exception of the
curves uséd on te tracks in' the City of Sacramento,)
oeour on the first division, and at those points the grade is com-
paratively light. It has been necessary in but few instances to
introduce maximum curves upon maximum grades, and the align-
ltlile'nt zx‘}l be found to be more favorable than was originally an-

cipated. ' - '

. By reference to the appended tabular statement of the akign-
ment, it will be seen that more than sixty per cent. of the first
dévisien {s sangent or straight line, while of the eight succeeding'
miles, in'the very ¢ heart of the mountains,” more than-twenty
per cent. is tangent line. ' po ' ‘

- This will, I think, bear a favorable eomparison with the
alignment of other roads eonstruetéd throngh mountsinous re-
m.‘, et . . S e e . L .
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+ © FIRST PIVIBION "OF: FIFTY - MILES

For a general description of the located line of this division I
‘would respectfully refer you to the report of your- Chief Engi-
neer, made July, 1863.- .

No changes were made in the ling between Saeramento and
Neowaoastle, but from the thirty-first to the fortr—eighth seécéion,
almost an entire relocution has been made, resuiting in a mate-
rial reduction in the cost of the work, and. several important
improvements in the alignment on Sections 35 and 43 ; the
changes being made (with the exception of a single instance)
without.gny increase of grade. . ‘

The most important changes were upon the line thro
Dutchi Ravine. (Sections 82—8—4~>b), from,. Lime Point to the
head of Rock Creek (Sections 38 ta 40, inclusive), throughi
Clipper Ravine to Wild Cat (Sections 44 and 45), and at Baney’s
Ranch, by. which the contemplated tunmel at that point .is
:;8i‘<)10ed, reducing the cost of a single section ((47) more than

,000. e ,

By the present location no-tunnéling will be required .on the

first division. B . . ‘

‘WORK OF CONSTRUCTION,

As no portion of your Road was.fully comploted at the date -
of the last report of your Chief Engineer,it may not be inap-
propriate to refer here to,the progress and manner of construc-
tion of the first division. ' o
. That portion of your Road ﬁymg between the foot of K street,
in the City of Sacramento, and the California Central Railroad,
¢onaprising Sections 1 to 18, inclusive, was placed under contract
to Charles Crocker & Co., December 27, 1862, but active opers- .
tions were not commenced until the month of February follow-
ing, from which time the worlt steadily and fapidly progressed,
and on the 29th day of February, 1864, their contract was fully
eompleted, and the road ready for business from Sacramento to
the junction with the California Central Bailroad. - :

" The second subdivision of the firét' division, comprising Sec-
tions 19 to 81, inclusive, was let in July, 1863, as follows : :
" Beotions 19 and 20 to Cyrus'Collins & Bro.; Sections 21, 22,
23 and 24 to Messrs. Turton, Knox & Ryan; Sections ‘25, 26
and 27 to Charles D. Bates & Co.; Segtions 28 and 29 to 8. D.
Smith ; and Sections 80;and 81 to Charles Crocker. The work
on this portion of the line was fully completed,the track lajd
and the Road opened to Nowcastle on the 6th day of June last.

- The Road has been constructed in‘the most permanent and
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durable manher, and the gomeral charméte? of the work will
gompare favorably with first-class railroad work in the Eastern
tates.

The bridge across the American river is the largest and most
substantial structure of the kind in the State, comprising two
spans of Howe’s truss, of 192 feet each in the clear, with ap-
Proaches' of trestling, resting on pile foundations, of 2,400 feet
in length on the south, and' 600 feet on the north side of the
river, making a total length of bridging of 8,400 foeet.

The foundations of the piers are of piles, which are temoned
and eapped with timbers twelve inches square, wpon which are
laid longitudinal timbers of the same dimensions as the caps,
one foot apart and secured by bolts.

On these timbers & solid flooring of ten by twelve inches is
laid, projecting one foot beyond the footing course of the in-
tended masonry. . .

One hundred and twenty-three piles, from 25 to 85 feet in
length, were used in the foundstion-of each pier.

As asecurity against the action offloods, several hundred yards
of cobbles were placed around the foundations of each pier, filling
the space between and around the piles, inside the coffer dam,
n{g to low water mark. In addition to this, about sixty car loads
of granite have recently been placed around the piors, in such a
manner as is helieved will ren
action of high water. :

The trestling at Arcade creek, is 200 feet in length, and simi-
lar in plan to that at the American river.

i

er them pertectly secure from all

THE BRIDGE AT DRY CREEK

Consists of four spans of Burr’s truss, of 543 feet each, restin
on stone piers, and connected with the embankment at each en
by shore bents of trestling.

THE ANTELOPE OREEK BRIDGE

Consists of one span of Burr's truss, resting upon substantial
granite piers. ‘ .

The gbove are all the wooden structures that occur upon the
first thirty-one miles of your road, and for full details respecting
them, reference is made to the above mentioned Report of your

Chief Engineer for 1863. . . .

THE CULVERTS

On Sections 1.to 18, inclnsive; thii‘ty-six in number, are built in '

a thorough and substantial mapner, of hard-burned brick, laid in
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hydraulic cement, with ‘parapet walls, coped with granite six
‘ ig;hes in thickness, securely fastened to the walls ‘with iron
‘anchors. . g ‘
On Sections 19 to 31 inclusive, the culverts are built exclusive-
ly of granite, with paving of the same material. - ’

THE TIES

Furnished by the contractors are of the best quality of Coast
or black redwood, and there are now delivered, in addition to
those already used, a sufficient number to lay twenty-two miles
- of track. S

THE TRACK

Has been laid in a thorough and workmanlike manner, and is
ballasted with such material as could be obtained in the vicinity
of the Road. The material composing the road bed on Sections
19 to 31, forms of itself an excellent ballast, being for the most
part a decomposed . granite, which, while forming an excellent
support for the superstructure, is’ sufficiently porous to prevent
the collection of water on the road bed. .
Portions of the track, especially through the cement and clay
cuts on the plains, will probably require a better quality of bal-
last than has yet been provided. Exeellent material for this
purpose can be obtained near the confluence of S8ecret and Miner’s
" ravines, and within one-half mile of the road.
- The cost of grading a track to the point named will be but -
trifling, and I would recommend its construction at an early day.
Good ballasting is found at various J)oints on the line, and be-
sides the inexhaustible quantities of- decomposed granite already
alluded to, extensive deposits of gravel, and various kinds of
disintegrated rock are met with at convenient intervals, 8o, that
an adequate supply of ballasting can always be obtained.

BUIL’DINGS.

Commodious freight and gassen er depots have béen erected
at Sacramento and Newecastle, and at the former place an tin-
gine house, with stalls for five engines has also been built. )

Turn-tables have been built at both named places,and a Y
track constructed at the Junction. Suitable watering places
have also been provided at Sacramento, Junction and Pino.

A Fairbank’s track scale of a capacity of sixty tons, has
been landed from the ship, and will soon be erected at the Junc- .
‘tion. - ' :
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A TELEGRAPH LINE

Has also been constructed along the line of your Road, from
Sacramento to Newcastle, and offices established at both named
places.

P It may not be improper to state in this connection, that the
Commissioners apgomted by the President of the United States
in accordance with the provisiens of Section 4, of the Pacific
Railroad Act, have made a careful and thorough examination of
your Road and the Telegraph Line connected therewith, and
their favorable report has already been transmitted to the prop-
er authorities at Washington. : -

ROLLING STOCK.

There have been purchased for use upon the first division, and
are:now in daily use upon the Road, 5 Locomotives; 6 First-
Class Passenger cars; 2 Baggage cars; 25 Box Freight cars;
and 25 Platform cars. .

In addition to which there have been received one heavy
Freight Locomotive, and 20 Freight oars not ert ut together.
" There have been purchased and shigfed——‘l@ irst-Class Passen-
ger cars ; 2 Mail and Express cars; 24 Freight cars; 20 Dump
%or Gravel) cars. . , ‘ ‘
" Two more heavy Freight Locomotives have been contracted
for with Messrs. Danforth, Cook & Co., of Patterson, N. J., and
are now in course of construction. Extra axles, car wheels, lo-
comotive tires, etc., have been purchased and shipped.

.The following table shows the size, weight, etc., of the engines
now in use upon the road : )

. FEIEICER .
aAxns ;‘32 ;%S 7?% . NaMB8
N RiEe 2 or REMARES.
" xNanfes. | i%a : g L g : BUILDERS.
s : K ?‘ - L

Gov. Stanford.| 46 | 4| 44| 15/22{Nerris & Son....... RN

Pacific...e eoens 47}| 4| 8°[ 16(24[Wm. Mason & Co........

Atlantic...c.oceee 47 | 4] 5 | 156/22/Wm. Mason & Co........

John Conness...| 50| 6{ 4 |-17|25/Wm. Mason & Co........|Just received.

T..D. Judah....| 18 | 2| 4}| 11]/15{Danforth; Cook & Co...|Tank Engine.

‘C.P.Huntington| 18 | 2| 44 11|156|Danforth, Cook & Co...Tank Engine.

= — | 6| 4 ~{Danforth, Cook & Co...| | Now being
| — 16| ¢ Danforth, Cook & Co...| § constructad.

The rolling stock is all of the best class used on eastern roads.
The locomotives, with one exception, were built to order, and
Jhave thus far given perfect eatisfaction. Those now under con-
struction are designed-particularly for service on heavy grades.
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© . CONSTRUOTION OF THIRD SUB-DIYISION.. - -

o LTy
-.The work of geading above Neweastle was commenced in
April last, and hag been steadily progressing singe that time.
‘The cat through Bloomer Divide, which is the heaviest cut on
the Firet Divisien, bping 63 feet in depth,-and 800 feet in length,
through a bard indurated grayel, is now fully completed, and
the grading on other portions of the line is in & favorable state
TOgress. , R :
' ’Fhe‘é!;llverts are .built- of the' very best quality of granite,
which ig found in great aburidance in convenient proximity to
the work. . ont mow AR

. All of the unfinished work between Newcastle and Clip'péf Gap,

a distance of twelve miles, is of such a character as to admit of
its rapid prosecution, and the work upon this portion of the line
can easily be completed within four months. - B

~ TRESTLING. o '
- As much of the heavy work on your Road (as has been noticed
in former reports), oocurs’in crossing the depressions or. in

the Divide along which the line runs, it has been deeméd:-expe.
dient in some instances to substitute trestling for embankments:
- Trestling, properly constructed of Puget Sound pine and reds
wood, will last from eight to ten years, and can then be replaced
with embarkménts, by transporting the material on the cars, at
much less than the present cost.. ' - :

. At Newecastle Gap, Lovell’s Gap, and at two points near Ctip-
per Gap; trestling has been designed, and timber for the struo-
ture at the former plaee,.is now. arriving. ‘ )

SECOND DIVISION.

. The work .of location on’ this Diwision was commenced. in July,
1863, but'owing to: the extreshely rugged charaater of the coun-
try, the ﬁrogress of the survey was necessarily slow, and but
about eighteen nnd a half miles f permanent location 'were made.
New oxﬁgmental lines were run some eight miles further, and
the preliminary lodation had been commented, when owing to
: zh?dhte?eu of ‘the season, the party.was withdrawn from the
eld. ' -~ o . A :
- The greatest difficulty encountered in the work of location, is
that of mhintaining a continuous asceriding grade, which, were
it possible to .aocomplish, the maximum :grade from the.foot hills
to the Summit of the Sierras, could bé reduced below 80 feet per
mile; but as the frequent depressions.or gaps in the Divide, aleng
which the line passes, render & continugus grade impragticable,

bt e 1. i i
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:hey nesesmrily become commanding poists in the problem of
ocation.

" Thus, in order to the Illinoistown and Long Ravine
Gaps, we are compelled to maintain, for nearly eight miles, a
very light average, and in many l)l&oes a level grade, making in
that distance an altitude of but 115 feet, while immediately fol-
lowing is a section of three and a half miles of maximum grade. -

From the commencement of the second division, the line pass-
es along near, and frequently upon, the summit of the Divide,
about two miles, to the Lower Illinoistown Gap; thence along
the American River slope for about one-half mile, when it re-
crosses the Divide through Bear River Gap, (where a tunnel
500 feet in lel}gﬂl will be required,) and thence follows the Bear
River slope of the Divide three and a half miles to Long Ravine.
Some heavy work occurs on this portion of the line, but with
the exception of the tunnel referred to, will not exceed the aver-
age of the work on the Iast five miles of the flrst division.
The succeeding nine miles from Long Ravine to Gold Run, com;

rises some of the most formidable work encountered upon the

estern slope of thé mountains, Crossing’ Long Ravine at a

- hight of one hundred and fifteen foet, ‘the line curves sharply to
the right, and passes with a maximum grade along the
steep, and in many places precipitous side hill of Rice’s Ravine,
crossing a sucession of short, steep side ravines and gulohes,
and intervening spurs, te Cape Horn ; which is a precipitous,
rocky bluff, about twelve hundred foet in hight above the Amer-
ican river.
* The constrnction of the Road around this point will involve.
muoh heavy work, though the material encountered is not of a
very formidable character, being a soft friable slate, which
yields readily to the pick or bar.

The dip of the ledge is abaut seventy-five degrees, or nearly
perpendicular ; but as our line at this point crosses the line of
stratification nearly at right angles, the cuttings will admit of
. & much steeper slope than can be generally adopted for that
class of material. . A
. 'The road around this bluff will necessarily be.mostly in exca-
vation, a8 the oconstranction of an embankment, even with a
heavy retaining wall, would in many places be uneafe if not im-
practicable. Fassing around the face ef this\blnff, with an ag-
gregate curvature, in one direction, of one hundred and eighty-
gix degroes, the line enters Robbers’ Ravine, the western slope
of which it follows for about one and a half miles to Oak. Sum-
mit, at the point where the old pack trail crosses the same.

Passing thence via Trail Summit, and along the side-hill above
the North. Fork of the American river, encountering s number
of abrupt, deep ravines.(some of which it will probably he ne.
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esssary to Cmods tenPomrily on trestling), the lin.anters Seerot-
Ravine, which it follows for about ‘three-fourths of a ngile, and
thence follows a tributary of the same to its sonrce, near the
Illinoistown and Dutch Flat stage road, about ona and a -half
miles east of Madden's toll. house. Thence. the line runs near
the stage road to Secret:town Gap, which it erosses. at the hight
-of fifty-five feet. The arest.of the ridge; or divide (between the,
American and Bear rivers), is here so narrow as to barely admit
of the construction of trestle work; and the sinuous course of
the line. precludes the possibility of using any.other kind of
wooden structure. ) : '

‘Trestling, strongly and substantially built of the best moun-
tain timber, red fir, sugar pine, or tamarack, can safely be de-
med apon for five or six years, and in the meantime, with tha

ilities for transportation of material which your rosd will
- afford, such structures can be replaced either with embankmenta
or stone viaducts, as may be deemed most advisable.

From Becret-town Gap to Gold Run, a distance of two and a
half miles, the line passes around the northern or Bear river
slope of Cold Spring mountain, encountering a succession of
deep, abrupt ravines, where some of the heaviest work on this
division occurs. ’

- One tunnel of abont three hundred feet in length will be re-
quired on this portion of the line. . . . A .

At Gold Run the line attains and thence follows the summit
of the divide, which presents a very uniform surface for nearly
two miles, and the work will be comparatively light.

Leaving the summit of the ridge near Bradley’s reservoir,
the lirie bears tothe left, and, following the Bear river slope of
the hill, passes one half mile south of, and three hundred feet
above, the town of Dutch Flat, to Toll’s Mills, a distance of 67
miles from Sacramento, at which point the location survey was

. suspended. As before stated, the experimental and prelimina :
Iocation surveys were extended several miles further, and 4
would suggest the propriety of resuming the surveys at an early \
day, as'the labor required to prepare this division for the con- £
tractors will necessarﬂ{ occupy several months,

As the line beyond this point cannot deviate material}y from
the line of Mr. Judah’s preliminary sirvey, I would refer you
for & general description of the same to his report, made Octo-
ber, 1862, pages 18 to' 22. o ' o

The location surveys so far-made have demonstrated the ac-
curacy of the preliminary survey made by Mr. Judah, and from
my own knoerdge of the ¢country east of the point to which
the location has been completed, I am' satisfied that there will
not be any material deviation from thé line established by him.

The peculiar location of your Road, passing as it necessarily 1.
does near the Summit of the Divide, and consequently crossing i

Sl e e ]
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the ravines and calons noar their mources; preciudes the  neces-
sity: for large and expensive culverts, or other structures for the
ago of water, but fow places ocourring where more than
my or fifty feet area of water-way will be required.-
It will, however, probably be found advisable, as before sug-
ested, to adopt,as a matter of expediency, trestle or other
idging, for many of the deeper ravines or gulches. -
_ Rook for culverts, foundations, etc., ean be obtained within a
reasonable distance, and frequently in the inmediate vicinity of
. the work, and timber sunitable for bridging, etc., is everywhere
abundant.
- The eonstruction of over -ome hundred ‘miles of mountain
-road, and that, teo, across one of the most formidable ranges on
the eontinent, where so few important streams are crossed, and
80 small an amount of expensive bridging actually required, will
certainly present an anomaly in the history of railroad emter-

GBRADES.:

The following table shows the distance (in miles) of the dif-
forent g:ades used upon the First Division, and eighteen miles
of the Second Division: .

3

TABLE OF GRADES.

N LOCATED LINE OF OENTRAL PACIFIC RAILROAD OF CALIFORNIA,
FROM BACRAMENTO,

FIRST DIVISION. . #IRAT DIVISION. SROOND DIVIAION.
GR. PR. MILE.[NO. OF MILS. |GR. PB. MILE, [NO. OF MIL'S.||GB, PR. MILE.|N0. OF MILES -

Level.........| 9.33 43 ft. 53 |[Level..ceerss| 4.32
3 ft. 8.32 45 .38 5 fu. 95
) ’ .38 4T .38 - 13 - .70
11 1.32 63 3.65 19 B } 3
18 7 87 - b8 140 36 . 26
14 ST ..81 .32 40 - .38
16 1.48 ' 63 .51 43 19
1 C 4718 T4 19 . 61 07
26 3.28 5 .24 65 40
" 28 ' N3 S A £ 134 66 | 23
-80° . 21 . 83 . . B8 " 8%
83 - .87 |- 90 116 . 95 38
1 . |..8 | e ] 3 100 | 38
40 19 105 o] 12.99 106 1 9.33

1 60.00 | 18.3Y
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TABLE OF ALIGNMENT,

SHOWING THY AGGREGATE LENGTH OF TANGENTS AXD CURVES OF DIFFERENT RADY
IN LOCATED LINES OF 0. P. R. R. FROM SACRAMENTO TO 8TATION 3,610.

FIRST DIVISION. FIRST DIVISION. SECOND DIVISION,
RADIIIN |DISTANCE IN|| RADIIIN |DISTANCE IN| RADIIIN |DISTANCE IN'
FEDT. MILES. PERY. MILES. FEBT. MILES.
15,000 .10 1,042 .09 5.730 .23
5,730 .62 955 4.75 2,865 .33
3,820 44 883 -1 1,910 .21
2,865 1.39 819 ‘.48 1,433 .85
2,292 .55 800 17 1,146 ‘1.67
1,910 . .B5 . 764 . J4 955 1.98
1,631 |. .46 T 4.25 819 1.74
1,482 .08 714 .03 7y 2.19
1,433 2.79 637 .36 6317 1.94
©.1,338 .04 573 21 573 - 32.19
1,146 1.28 Tangent.....| 30.68 Tangent ..... 5.05
" 50.00 ’ 18.37.
REVENUE.

In estimating the probable business of your Road, when com-
pleted across the mountains, the ealculations are based upon ac-
tual statistics of the freight and passenger business between this
city and Nevada Territory, during the last three years. Though
during the present season there%:as been a marked depression
of business in that direction, as compared with the two preced-
ing ones, it is not considered that any apprehensions of a per-
manent decrease of the former business with that region need
be entertained. On the contrary, those best acquainted with
the resources of Nevada Territory, and the Great Basin towards
Salt Lake, are confident in the opinion that another season will
witness an animated revival of gusiness'inﬁ that direction, and
that within two, or three years at the farthest, it will largely
exceed the business of 186v3. v :

The extent and character of the resources of the Territory oc-
cupying the Eastern slope of the Sierra Nevada and the Great
Basin, are too well known to require an extended notice here.
The evidence afforded by the daily shipments of bullion, is sufil-
cient to convince the most skeptical of the richness and perma-
nent value of the mineral deposits of that region.

Hardlﬁsaecond in importance to the famous Washoe district,
are the Kemeralda, Silver Mountain, Humboldt and Reese River'*

2
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districts, many portions of which are’ already yielding rich re-
turns for the capital and labor expended in the development of
thieir mines. Co '

As the” Eastern slope of the Sierrasis but sparsely timbered,
and together with the Great Basin is almost wholly unsuitable
for agricultural purposes, it is evident that the principal supplies
of lumber and fuel, as well as general merchandise and bread-
stuffs, must be farnished by -California.. As illustrative of the
immense consumption of lumber and fuel in the mining districts,
the following extract from the Report of John F. Kidder, Eaq.,
Chief Engineer of the Virginia and Truckee River Railroad
Company, made in April, 1863, furnishes some valuable inform-
ation. ‘ : . ‘ '

Stating that the average \Price of fuel in Virginia City, is “ $15
per cord,” he says, “At Virginia, Gold Hill and Silver City,
there are at present two thousand houses, consuming daily forty
cords of wood ; forty-six steam quartzmills consuming daily two
hundred and thirty cords; and nine hoisting engines with a
daily consumption of twenty-seven cords, making an aggregate
eonsumption of two hundred and ninety-seven cords.

There are daily used for mining_and building purposes, one
hundred and twenty-five thousand feet, BM., of lumber and
square timber, the cost of transporting which costs twenty dol-
lars per thousand, making an annua) consumption of one hundred

% wood, and forty million feet of lumber,”
which is more than three times the amount estimated by Mr.

Judah, in his report of 1862, 88 a legitimate item of Washoe
freight.. Upon the .above estimato of Mr. Kidder, the Territorial
Enterprise makes the following remarks:

, ¥In the report of Mr. Kidder, the Engineer of the Washoe
Valley and Virginia-City Railroad, that- gentleman makes an es-
timate, which is altogether tgo low, of the consumption of fire-
wood in this city, Gold Hill and Silves City, but which foots up
ane hundred and eight thonsand cords. We think the guantity
approaches much nearer two hundred thousand gords.

. “Now where can this enormous quantity of firewood be ob-
tained in a year or two . from  this time? At its present value
here, which at a very low figure may be set down at $16 to $20
per cord, it makes a sum approaching $360,000 for firewood ac-
tually, paid qut in cash, by but three towns, in & Territory but
three years old. There is no.denying the proposition that we
will have to look beyond the limits of this "Teyritory before many
years shall have elapsed. for fuel with; which to keep in motion
the countless number of mills that will eventuglly be in opera-
tion within eur border, S S

. “The importance of whers our fusl js to come from cannot be
overrated.” : , . . . . . . 1. .

Cgtee Lakl .
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* That this vast trade nust be supplied from the inexhaustible
forests of California, and pass over your Road, is too evident to
require any argument for its demonstration. The road upon
whish Mr. Kidder .reports, is.designed to connect with your
Road at the most eligible point.on the Truckee, and will form a
most important auxiliary to the business acerning thereto.

. THROUGH FREIGHT FROM CALIFORNIA. -

. The statement made by Mr. Judah, in his report.for 1862, of
the amount paid for freight over one route alone, to Nevada Ter-
ritory, viz: $5,256,000, was received with incredality by many
who were unacquainted with the immense demands of the
‘Washoe trade., S ..

Yet reliablo statistics show that the freight paid on shipments
from California, across the mountains in the, year 1863, amount-
ed to fully two and a half times that sum,or $13,000,000 ; which
is twice. the amount paid for freight received at San Francisco
from domestic and foreign ports during the same year.. . .

Estimating the avergfe _gr'ce of freight from California to Ne-
vada, during the year (1863), at five cents per pound, we have
130,000 tons of freight transported by teams across the moun.
taing, in one year, exclusive of westward baund freight, such as
minerals, lumber, ete. . . o -

Full statistics of the business of 1864, to date, have not been
obtained, but from the data at hand, it is fair to. assume.that
freights for the years 18628 and 4, will average 72,500 tons.

It is also safe to assume that within three years this average
will be more than doubled, which amount, it will be seen, will
but'sl'?ht exceed the busipess of 1863, and that your road will,
when dompleted, command fully four-fifths of the Nevada freight
and travel, as competition by teams and stages will be entirely
out.of the question. ‘

This . gives as a pei-fectly safe basis for an estimate, 116,000

tons of. freight per annum. -

PASSENGERS.

. The following extracts from_ published statisties are given to
ghow the data upon which the estimates of revenue from this
~ source are based : .

“ During the months of Angust, Beptember, and October, 1862,
the average number of passengers over one route across the
nountains was— b ' ’

' Stage passengers............. verreriecnesasssessesaisansnsssconasgess BT
In carriages and on foot.......covtueirienrenrennnnne serevenerenesss. 88
- Total per dieM....ccveee cives seri sensees vreernetaseenstenssn 105
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“In the months of February, March, and April, 1883, the
number of persons who crossed the mountains on one route, is
estimated as follows:

Footmen .......... ceeessataeeeesens ceerereeesaseeenssrnras cerennene 6,607
Horsemen......... eeesessrstteisente seseriisansanstiesssaosasesaran 833.
Stage passengers.......ccccecercernnennens o oneenesnanne crerenees 8,154
Total.,.c..eee... cerepessesaseseens cevsereenes eressessseeserssasenns 10,594

Or an average amount of 119 per diem.

“For the six months ending January 1, 1864, the stages on
one route alone carried 10,600 ugh passengers,” or an aver-
age of 58 per dag'.

Allowing one-half this number for other routes, and we have
87 through passengers per day. Add for those traveling by pri-
vate conveyances, 87, and we have a total of 174 passengers per
day This is believed to be a low estimate, and not exceeding
the average for the last three years.

" 1t is a well established fact that travel is everywhere propor-
tionate to the facilities afforded for its accommodation, and were
a railroad completed across the mountains to-day, the travel be-
tween California and Nevada Territory would (with the present
amount of business) be increased at least fifty per cent. It is,
then; safe to assume that with the prospective increase of busi-
ness, there will, at the end of three years, be fully double the
present amount of travel, or 850 passengers per day.

- Allowing one-fourth of this number to go by other routes,
there still remains an average of 263 passengers per day, or a
total of 95,995 per annum.

ESTIMATED ANNUAL RECEIPTS IN GOLD COIN FROM
PASSENGERS IN CALIFORNIA. '

Junction and other way passengers per, day, both ways........ 40
Aubur:dpassenger&-—includjng those from the lower portion of
Nevada county, per day, both ways.......ccceeereeeee cssare B
Illinoistown passengers, including those from Nevada Grass
Valley and Sierra county, per day.....c..ccccermememrennnresnsennead 40
Dutch Flat, including upper portion of Placer and Nevada
counties, Per day.....cc.cceervrirerernnirenerisseeioneens cecossranesees 30

SUMMARY.

14,600 Junction and way passengers ave 81 50,..$21,900 00
9,125 Auburn Y pals T80 P8 oL, 81987 50

14,600 Illinoistown “ 5 60... 80,300 00
10,950 Dutch Flat . _ 6 75... 73,912 50
Total, in gold 00ID...ccvveerninririeeisserrsrenensesansenss s $208,050- 00
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'ESTIMATED ANNUAL RECEIPTS FOR FREIGHT IN

CALIFORNIA—IN GOLD COIN.

10,000 Tons Auburn and way average $4 00... 840,000 00
. including Neva-
da, Grass Valley, .
27,000 « Ill’town Sierra Co,, Iowa {-$8..... 216,000 00
Hill, Forest Hill, 4
oto., eto., Co
10,000 « Dutch Fiat and vwlmty «eeeel0 00., 100,000 00
20, 000 « Return freight, including

stone....... ..l 50... * 80,000 00

20,000 Cords wood...... ve2 50,.. 50,000 00

10, 000 000 Feet B.M. lnmber sessene socecnsassend 6 00... 60,000 00
Total receg)ts for freightu.ceseseecrssasrensencenes . $496,000 00
Add passengers........ceceseererrnecersisiiersssasennne 208,050 00

Total annual receipts from Cal. business $704,050 00

ESTIMATED ANNUAL RECEIPTS FROM THROUGH
BUSINESS TO AND FROM NEVADA TERRITORY.

116,000 Tons merchandise..............$22 50... $2,610,000 00

100 000 Cords of wood........... vee sens 5 00... 500,000 00
80, 000000 Feet B. M. lumber.........coeec 10 00... . 800,000 00
16000 Tons return frexght... ........ . 10 00... 160,000 00

96 000 Passengers both ways......... 12 00... 1,152,000 00
Express and mails............. roresecesesseassaan cesseenes. 30,000 00
Total.....co cereernnenies oenerrennnnen venssssasesersnserasnases $4,752,000, 00
Add for business in CALLOTNia.......... sesossesascrnsess 104,050 00
Total annual receipts in gold coin...e.ceeerrcurersesses $5,4566,050 00
Deduct for expenses for operating, ete.......... R ¥ 636 800 00
Leaves net revenue of........ccceereness eersessansnssseses $8,819,250 00

Or 26 per cent per annum on & capital of..........$15,200,000 00

ESTIMATED RECEIPTS TO DUTCH FLAT.

Your road will, when completed to Dutch Fiat, command all
the local busmesa of Placer, Nevada, Sierra, and a portion of
Kl Dorado counties,as well as the greater portion of the Neva-
da iroxghﬁ mdgusengar business, which is estimated s follows :

~

AS
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Anmpal receipts frorti passenger business in Califor-
nia (15ee foregoing @BtIMALe). ..ceecruivecsernccnesce. $208,050 00
Annual receipts from freight in California (see fore-.

" going estimate).....cceceaeeernn. ereeeeireereereaaee o 496,000 00
77,500 tons Nevada freight, $10.. ....... «ececevveeeeeee 775,000 00
48,000 Nevada passengers (both ways), 6 75...... 324,000 00
‘Express and mails..... ..iveevivnereeeerneenseeiiicsnesionns 20,000 00

Total annual receipts in gold coin....................$1,823,050 00
‘Dedtict expenses of operating, etc......... wiverneenees 546,000 00

Yeaves net reveriuélper ARDUM..ciciiisaisinnnnnenn...§1,277,050 00
'Or 25 per cent. upon: & eapital of......cuclieee. ..2.$5,100,000 00

........ 7. COUNTIES

The development of the mineral resources of Placer and the
adjoining counties, which embrace the richest mining district of
the State, will add largely to.the lpcal business of yonr Road.

" Besides the placer diggings of the ‘foothills, and the heavier
gravel «deposits through: the c¢entral and apper portions of the
counties referred to,.-which have heretofore occupied almost-ex-
clusively the attentian of the gold miner, the large and valuable
veins of quartz’ which traversé the whole western slope of the
mountains, are being prospected and worked with spceess. . Re-
cent discoveries of quartz of unusual richness have been made
in the vicinity of INinoisown, and also on Diamond Creek, Ne-
vada county, withilr five miles 6f Béar Valley. Mills-have been
erected and extensive preparations made for the reduction of
the rock. The development of the vein at the latter places indi-
cates that it will prove one of the richest yet discovered in that
county. At numerous other points.in the vicinity of the line,
important apd promislhg veins of quartz have been diseovered,
and ‘with the ‘fing watér privileges in the vicinity of these
ledges, it only needs capital and enterprise to develop a source
of immerse’ wealth to'the cointry.” The opening of your road

1,OCAL RESOURCES OF PLACER AND ADJOINING

is'alregdy ealling public atterrtion to these facts.’ )
At Gold Run, and Dutch Flat, the railroad line crosses the rich
vein of auriferous gravel which stretches from Quincy and Pilot
Peak on .the north, throu bn])lognieville‘,, Eorest, City, Moore’s
Flat, Alpha, Dutch Flat, lgbxira ill, Forest Hill, Georgetown,
alid baon to the southerh’ mines, and ‘in :which. the richest de-
Yosits of gold are found: At those-places, and at Red Dog, Wa-
ompa, Little York, You Bet, Yankee Jim’s, Michigan Bluffy, and
ather important mining towns in the vicinity of the railroad, the
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mines are worked by the hiydraulic process,and are yielding rich
returns. ) .
Copper ore is also found in the immediate vicinity of Auburn,
and Between that place and Grass Valley. Some of these mines
afford evidenca of great richness, and will undoubtedly, in time,
be a source of revenue to the Road. o ‘
Soapstone of an excellent quality, and in inexhaustible quan-
tities, is also found near Rattlesnake Bar, but a fow miles from
Newecastle. This rock is an excellent substitute for fire-brick.
‘Limestone of a superior quality is also found at numerous
goinf/s in'the vicinity of the Road. - A large portion of the lime
rought to this market is from-the kilns at Alabaster Cave, Lime
Point (two miles' from Auburn) and the American river quar-
ries, about one mile from Neilsburg. '

. . " IRON. C

Extensive beds of iron ore are found in the vicinity of Neils-
burg, and about one mile from the line of your Road. This ore
is of a superor quality, and will yield from seventy to ninety
per cent. of metal.’ ‘

The high price of labor in this State, has hithert6 precluded
the working of these ores with économy, and as yet no efforts
have been made to develop these mines, or even to bring them
into public notice. : . a - »
* With the facilities afforded for the reduction of this ore, viz.}
the cheap production of charcoal in the forests of the Sier-
ras, and of stone coal from the Truckee river mines, and cheap
and abundant water power, it is believed that within a fow
years, capitalists will find this a profitable field for investment,
and that the trangportation of this ore and its products will form
an ‘important item in the business of your Road.

- Therecent discovery and working of the coal mines at Crys-
tal Peak, near the Truckee river, and in the immediate vicinity
of your Road, is an important fact for congideration in conneg-
tion with your future business. From accounts.received, it 1s.
believed that coal of a superior quality, and in inexhaustible
quantity, has been discovered at the eastern base of the moun-
tains at the point named.

The lack of fuel between the Sierras and Salt Lake, has al-
ways been considered one of the greatest difficulties attending

the working of that division of the Pacific Railroad. These.

discoveries will remove that obstacle, and will also furnish a
lg.x]'ge amount of return freight to California. |
> ‘nak..b. - aad i « Py . e L8 - s L N V{
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‘GRANITE:.

I wish to invite your particular attention to the extemsive
granite quarries in the immediate vicinity of your road. These
uarries are found at numerous points between Rocklin and
uburn, a distance of thirteen miles, and for quality of rock are
unsurpassed by any in the State. _

All varieties of color are found, from the darkest to the light-
est, and of every degree of hardness desirable for different
classes of work.

The most li::f)ortant quarries yet opened are at Rocklin, within
twenty-two miles of Sacramento, which is a less distance than
similar quarries can be reached by any other road. The
unusual cheapness with which this rock can be quarried—the
ledges being everywhere accessible by spur tracks—thus avoid-
ing the cost of intermediate transportation—will, with the low
rates of freight at which it can be delivered here, place it in
market at a figure that will defy competition.

The quality of the stone alone, would give it pre-eminence in
the market at even the present ruling rates. It is of a close,
even texture, of a light bluish color, and entirely free from the
hard knots and discolorations, which render so much of the
granite heretofore brought to this market, unfit for the best
class of work. ,

It has received the unqualified approbation of the State Capi-
tol Commissioners, and they have already contracted for the Xe-
livery of all the granite required for the completion of the capi-
tol building, from these quarries. The following is an extract
from the report of Reuben Clark, Esq., the able and experienced.
architect of the building, to the Board of Capitol Commissions
érs: . o

“On the Pacific Railroad line there has been discovered a
most excellent quality of granite. I visited the quarries, and
found it in quantity inexhaustable, and in gnality free from all
black knots and stains, and of excellent rift.”

These and other quarries upon the, line of the.road are now
being opened on an extensive scale, and preparations are made
for ﬁringing large quantities of the stone into market at an
early day, and it is believed that within a few months you will
be able to secure, and thenceforth command the entire granite
trade of the State.

" WATER POWER.

. The value of the unlimited motive power afforded by the wa-
ters of the Truckee, Yuba and Bear rivers, and the facility and’
cheapness with which it can be applied to manufacturing pur-
poses, are facts worthy the attention of capitalists. The rapid
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declination of these streams remders them availsble at almost
any point ; and the dense forests of pine, fir and tamarack grow.
ing upon their slopes, suggest & ready mesns of securing the
advantages which they offer. Abundant power can also be ob-.
tained by using the water of the mining ditches, which, until
transit by rail is supplied, are in some localities more convenient
of access than the natural streams.

This water can be used without wastage, and consequently
at but trifling cost, as it will in no case be necessary to divert
it from its present channel, except for the short distance required
to gain the desired elevation. , . ‘

- Thus the Bear River ditch, which in the Winter season car-
ries 3,500 inches of water, (miner’s measure) and at its lowest
Summer stage never has less than 500 inches, can at numerous
points be used for the purposes mentioned. ’

- Near Clipper Gap thé water of this ditch runs for about three-
fourths of a mile in the natural bed of a ravine, fulling in that
distamce nearly three hundred feet. At the head of Auburn Ra-
vine, and within three miles of the town of'Auburn, it has'id’
about a mile, a fall of 200 feet, and again about one mile above
Newecastle, it crosses the line of the road and runs into Dutch
Ravine, falling 200 feet in one-fourth of a mile. '

- There are other poihts also convenient to the line of your
Road, where the same water can be used, with a fall of from 20
to 40 feet. ] ‘

Other ditches in the vicinity of Gold Run arid Dutch Flat, with’
a larger supgly of water, also present similar advantages.

The abundant power thus afforded may be considered perma-
nent, as the mining and sagricultural interests will always de-
mand s supply of water ‘equal to the present capacity of
these ditches. ‘ ' -

WooD, LUMBER, ETC.

The importance of the wood and lumber trade that muss
eve;tdnally accrue to your Company, can hardly be over-esti-
mated. - - . L,

The completion of the first fifty miles.of your Road, will ren-
der available a large amount of the timber lands adjacent to the
line, which are now comparatively valueless; and besides the
importance of the carrying trade already alluded to, an import-
ant item in the construction of the road will be saved by pro- -
cgrillxg the timber and ties needed, in the immediate vicinity of
the line. ' . .

For general use, the red fir is probably the best timber that

_can be obtained until the Road reaches the Yubsa, where tama- .
rackis found in abundance. The latter is, in my opinion, the’
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best timber produesad-in this State for tiee and other railroad
purposes. It will resist decay as well as redwood, and in point
of strength and elasticity, iz probably equal to the Puaget Sound
pine. 9. completion of the Road to Newecastle has placed
within reach of the Sacramento market, large quantitics of the
live oak, white oak, etc., growing upon the foot hills, which, for
lack of facilities for transportation, has hitherto borne but &
nominal value.’ :

" LANDS. -

. The lands granted.to your Company by the National Govern-
ment, viz. twenty sections, or 12,800 acres for each mile of
road, is an important source of revenue for its construction.
You are now entitled to these lands for thirty-one miles, or a
total of 396,800 acres, which, st the minimum Government price,
may be estimated as worth $496,000, L .
Many of theselands boydering-an the Sacramento, Amgrican
and Bear rivers are among the most fertile in the State. The
value of the timber products of the foothill, lands, has already
been alluded to. Many of the latter are also susceptible of &
high state of cultivation. From their peculiarity of soil, they
are particularly acapted to the cultivation of fruit, and in ordi-
nary seasons, the cerealsare grown with sucoess. With a pro
system of irrigation, these lands may be made highly produgy
tive.. For the produstion of the vine, they are considered as
far superior to the low lands of, the valley, and this fact is al-
ready attested by the successful cultivatipn of numerous and
extensive vineyards. That the wine-producing districts of this
ast will in future be conﬁnpd.a.lmqsb,qxelusiv,e% ,to the foothills,
there can be no doubt. I

FACILITIES FOR TRAY,EL

The present facilities afforded by your Road, and the connect-
ing Stage Lines for the accommodation of travel across the
mountaing, are unequaled upon any other route. ‘

- = “raveling via the Central Pacific Railroad, and the

and Donner Laké Wagon Road, reach Virginia City
' to six hours less time than by any other line. Since
ia Stage Company placed their coaches upon this .
last, the average time for the trips from Sacramento
has been but seventeen hours, o

- - - -, which was cothmenced in 1863,'and completed in’
June last, is by -far the best road yet constructed across the
mountains. It accorhplishes the ascent of the Western slope of
- the Bierras with a much lighter maximum grade than has here-’
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tofore been deemied possible to- ditain ' within'the lnits- of ex-
pense which-such an enterprise would justify. A
- The maximum ascerding grade, (eastward) is ‘but ten inches
to the rod, or less than one-half the maximum grade on the othet
most important roads crossing the mountains.

It is constructed in the best possible manner, and is every.
where wide enough for teams:to pass each other withdut diff.
culty. : . v o

Cgm'modions hotels have been:ereeted along the route, and
&x;eparations are being made to keep the road open during the
Winker. . . y

No difficulty is apﬁrehended in doing this, as the snow-fall i§
believed to ‘be mmuchlighter: upon this, than upon thé other
routes, via the Henness and Johnson Passes. S e
- Thi# comparative immunity frem heavy: snows, which fre-
quently form a serious obstruction to ‘travel aeross the moun.
tains during the Winter months, is chiefly due to-the differénce
in dititude between this and tho other routes named, there being
several hilndred feet in favor of this route. « i
* The question of the obstruction' of a railroad by snow,; and
the pratticability of -leeping the line open for business during
the Winter months, is a very interesting and important onej
and canmnot be better answered than has'already been done by
Mr. Judah in his report for 1862, from which the following ex:
tract is taken: - - : e SRS LR
. +% The argument of obstruction- from snow -beltig fréquently
urged against the Central route for the Paeific Railroad; I have
taken 1huch ‘pains to- arrive' at correct conclusions upon thig
subject, and feel warranted in the statement that a ?ailroad line
upon this route can be kept openduring the entire year ‘for the trans-
action of ils business. =~ . . e de L “

It is true that snow falls to a greater depth upon the elevated

ions of this line.tham mpon the lines of railronds in ‘the At.

ie States.. o . o Lo e T

. The deﬂ? a% which snow lies-upon this route is plainly dis’

tinguishable at any season. . - Co e

he trees are generally covered with moss down to the level

of the snew, and thousands of ‘them van be:seen’ entirely: fee

from moss up to a certain hight, and almost entirvely covered
with moss from that hight. '« - = o i

Frequent marks have also been made by pérsons who: have

traversed the route en snowishoes duriig the Winter, by ixe-

marks chopped in the trees at the level of the snow. -

. The.. limbs " of the: sinall :trees ‘also’ afford indications of the
hight of snow ; those lilbs lying béneath the snow maintaining
their natural or-original position, while those above the snow-’
ling are almost. unmiversally ‘bent: downward, and not unfre-
quently broken by the weight of snow. B
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‘| . These observations lead tothe comclusion’ that the
g depth of undisturbed snow is thirteen feet at the summit.
places where drifts occur, the depth is of course greater
and at corresponding points, less than the average level. ,
This may, at first, seem to be & serious obstacle to the pmage
of 1~n1.il.romfv trains. But this depth of thirteen feet is not the
result of a single storm, but the accumulation of a number of suc-
cesstve storms, occurring during the Winter.
WSnow does not mielt very rapidly at this elevation during the
inter. , : :
, S A storm will occur, and snow fall to the depth, perhaps, of
i L three or four feet. ' . :
"— R . .Another storm will, perhaps, add two or three, or four feet to

this depth. :
o .. Sugoessive storms add to its-depth; bus it is believed that its
1 . highest leyel is-not over thirteen fest.

The town of Dutch Flat, 67 miles from Sacramento, and 85
miles from the summit, may be considered the foot of snow-line
) on western sidle—snow seldom falling more than two feet there,

¥ and melting off in & day or two.

oo ‘ The average depth of snow at lower end of Donner Lake is
i about six feet. . . .
| - At Neil’s Ranch, on the Truckee River, 28 miles easterly from
the summit, 1 am assured by Mr. Neil, that the greatest depth of
snow last Winter was eighteen inches, and that during the five
years he has lived there, it has not exceeded three feet in depth.

F It may be safely concluded that the line of deep snows termi:
‘\ o nates where our line strikes the Truckee River, or say 12 miles

from the summit, making 47 miles of snow line. |
It will also be remembered that our line is almost exolusively
4 & side-hill line, from which the snow can be mere easily removed
' than from a level surface. - :
! . It is on]y necessary, then, to start an engine with snow-plows,
‘ from the summit each way, at the commencement of & storm,
- ' clegring the snow as-itfblls. A similar course of procedure at
\ : $h succlessive storm, willkeep the track open during the entire
o inter. ! .o
| W Itis also stated that a crust soon forms upon the smow, which
' prevents its drifting badly. : : : T
The only point where we shall encounter & level surface of
snow is in Summit Valley,forabout two miles. - -
By elgvat.ing the track at this point, no trouble need be an-
ticipated. , ' S S
e great dread, and real danger of a storm in the mountains
does nat arise from the depth of snow, but from the entire ab-
sence of shelter and relief in the mountains, there being no
houses or accommedations, excepting upon the wagon roads
across to Washoe.” o L o
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The “deep snow-line ” does not extend more than twenty
miles westerly from the summit, so that the distance will not
exceed thirty-two miles where any greater difficulties need be
apprehended than are ordinarily encountered upon Eastern roads
during the winter months. In' further illustration of this sub-
ject, reference is made to the above mentioned report, pages 25
- to 27, )

A\

A ASURVEYS IN NEVADA TERRITORY.

" An experimental syrvey was made in November s

ber last, from the terminus of Mr. Judah’s line, near 1

boundary of California; to a point five miles east o

Bend of the Truckee, a distance of fifty-three miles.

of this survey ' was "highly satisfactory, developing :

easy grades and curves, and for the greater portion
tance, with very light work. At three points on the e:

al line, grades of séventy-nine feet per mile were i..... __,
for short distances, but a careful location will reduce the maxi-
mum to fifty feet per mile. The maximum curves will probably
not exceed six degrees, or a radius of 955 feet. The only heavy
work occurring on the line, will be through the Cafion below the
Big Meadows; and for & distance of about' five miles, and even
there a large portion of .the heavy cutting shown upon the pro-
file, may be avoided by crossing the river two or three times at-
its narrowest points. From the lower end of this cafion to the
Big Bend, the slightly -undulating surface of the country, will
admit of a rapid and easy construction of the road. -
At the Big Bend the line leaves the river, and bears eastward

. across what is known as the Truckee Desert, towards the Sink
of the Humboldt. Beyond the terminal point of the line, no .
explorations were made, as from the well known character of
the country to the eastward, no doubts exist as to the practica-
bility of the route to the Sink of the Humboldt, and from that
point to Salt Lake, the choice of routes must be hereafter de-
termined by proper explorations and surveys. ’

-The present Enginecr force in the field consists of one part
on construction of First Division, in charge of Mr. Chas. Cad-
walader, and one aﬁy employed on location of Second Division,
in charge of Mr, 1.. M. Clement.
S Respectfully submitted,

- SAM. 8. MONTAGUE,

" Acting Chief Engineer C. P. R. R. of Cal.



' SECRETARY'S REPORT.

OrricE or THE CENTRAL Pacrric R. R. Co.,
vy . . . December 15t,1864. :

| The tqtal amount of the capital stock of the Company issued

" "and subscribed, is 14,987 shares.....$1,498,700 00

The total indebtedness of the Company is as fol- .
" lows, vig? | : Lo L -
First mortgage bonds issued................0 . ... o000 1,394,000 00

Individual accounts.......cc.eereennns veeeeeseseieresnennnee 159,226 14
Unadjusted accounts, and November pay-rolls...... ~ 20,000 00
Bills payable........cccoeenuninnans erivesessanasennsiososnare 20,859 79

S o o 81,594,085 93
The assets of the Company are: =~ o
Amount due from stockholders.....ccoecereensensepsnce.. $188,596. 68
Placer county bondsa...e,e-veiverresieeecianseinncssnionnes . 75,000 60
Sacramento County bonds.....coccesnseseersisneseoerens - 163,500 00
Amount, 'due. from ‘the City and County of San .

" Francisco.jn 7 per cent. bonds, principal gnd in- .

. terest payable in ﬁold.m,.....,....‘......,,..,..,_........, 400,000 00
Amotnt due from the Government, of the United 5

; States, in 30 year 6 per cent. bonds, (on the 30 |

., miles of road completed and accepted by the Gov-

- Every alternate se(@tibn'.of public lgni.f, (exgept mineral land,)
for twenty miles on each side of the road, granted to the Com-
pa_ay by the United States. .~

~ Un

der alilgx()rity of an Act of the Legislature of the State of -
e

California, the Company has executed and holds one million and
8 half of bonds, on which the State pays interest at 7 per cent.
in gold coin, for twenty years, from the 1st of July, 18&. o
’fhix_'ty,-qn.'e miles of railrqad and telegraph line completed, with
all necessary depot buildings, ete. . = X
Grading beyond N evgch_st%eha}s been
ceeding-pne hundred thousand dollars.
Eight locomotives, ten passenger cars, four mail and express
cars, one hundred and twenty-four freight cars, five hand cars
and three construction cars, extra axles, wheels, tires, etc.
Six thousand tons of iron, about three thousand tons of which
are laid, the greater part of the balance has arrived; there is

I TR PN TR PU TN
done to an amount ex-

ernment.)..iceceencenses tee seneen srsesernengsancshiassenas 1,264,000 00,
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also purchased, but- not -yet shlpped, two thousand tons addi-
tional.

Chairs and spxkes suﬂiclent to lay all the-iron, and ties enough
ﬁor twenty two miles of road beyond Newoastle, are on hand.

BUSIN ESS OF THE BOAD
On the 26th " of AEnl 1864, the track was com leted from

Sacramento to Junction, a dxstance of 18% miles,and trains were

run daily over the Toad to that point. Little freight, however,
assed over the toad until the 10th of the following June, when

1t was openéd to Newcastle, 81 miles from Sacramento, and regy

ular’ frelght and pa,z_-;genger tramn commenced running 10 'that
oint.

P The following is a statement of the nnmber of passengers

transported each month, and the amount received therefor :
.. PASSENGERS. .AM'T REC'D.

A ]‘ll 26 to 30 ...... 2000001000 0000000000 s 298r..-..‘ v 0o s 854 25

DY seesncasassessicisne cavneas ressssensanee. 8,9080me0ceieenen 4,291 25
Jnne. sqeccesisenssesengrppprepe nun‘unuuu 7 829..-..‘ sesece . 9364 80
July.......... erenanns errrennnninieenns T88T vrrverrs .11 047 856
August.....coeeuneeee U S, 6508..... ....... 10 107 14
September....... : 8,801 22
OCtODOr...cveye.ciernaeryerieessscecnssnsnsnssss, 7,615u..._~““ ..10,089 90
Novemmr"""""'"Hﬂnnnnnnnou.u 6 870.;.0--....-. 9,847}7&-
Total.vevuresersreesenne vressosunsesennenne on 48,941, - . 868408 15

. The following statement shows the amount received for trans-
pomtlon -of freight each month :

April 26th to 30:1;...,................, vetve e e 8 1882
AY cooascceye sneee Sersastasperirgigenatessinpiqesttrsttsniteteaies
Tuton i ‘ ..... rreeeeee §
Jlll ........... ..o-'.--u-' ------ asveseserpeagecage o.-- LTERS TXTY YR Y TN E
August eopereassaseseritansaresiettetaparsanesesariomissagparaees €
September U |
'October.......L....... eeestniang; ........‘...,....... £
November...coiueiiiiersscssisrnesenneaniorasgensinaeens erginnans

TOtAL1.c. wvvvesepesesssesemsssssosssessossasny msessrensoes $38,666 89
There has. been. rece:ved for transportation of Ex— .
- . press matter and Messengora.....u.isiimectersiees § 1 487 50

The expenses of operating the Road ﬁ'om Apml 25th to De-
cember 1st bave baen.as follows, vig.:

For repairs of Locomotives............... seeernnennnniion. § 8,089 95
For repairs of Corli.cicivisminiiennuiiieicceniicnanne 3234 47
For repairs of Track... ..c.ccccevieriiannnans testiniienias 9,520 41

For repairs of Buildings.....cceceevviiiiienreereiiancsnsnees, 251 95
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For repairs of Bridges......cceseeevesssccsnsssancsorccinnee 1,848 84

For Locomotive BerviCe...cc. cicecececessctonsnscansesoseses 3,666 78
For Train service...c..c.ceeeeeee sesseessessnseansnasnsessonases 8,634 49
For Station service....ccccecees. cesescas resecsssaeseraaniise 6,953 54
For Fuel and Water.....cceceureeceeceecees sensenronancas . 5,746 12
For Oil, Waste, etc.....ceeueees crens scncanses cresacsace oone 842 38
For Stationery and Printing.....ccceeeteannnees creeenne w565 00
For Advertising......ccoeeueevernncreccairecionanncnes toecons 836 75
For Office 6XPenses......ccecceeverecrnccarerenctancrrecennes . 75 95
For Damaq: t0 freight . .c.cceuieiennnnnieisenrinnneneniannse . 141 67
For Miscellaneous ZOeeseencrnsnornnonine teneesccenes . 137 00
JPOP TAXOB....coreerurcerrenssacresrassrsrasancrsasesarsnssassees 10,051 61
Por United States Revenue Tax........ccceceeceeuericnnes 1,060 14
For Incidentals (fixtures for trains, depots, ete.)...... 449 18
For Telegraph ExXpenses...........cc.ccoceeenseee coerraerenee 8 00
Total..v.eeeeererrereonseenes SR ereereresareneenens $51,608 98
November Pay Rolls not yet distributed............... 4,680 19
Total OPErating GXPENBes....crssrsisisssursiesrassnssre $56,289 17
: ' RECAPITULATION. )

Passengers...ceceee sweeereee U $ 63,408 15
Freight......... rovveversossrasanrraren evrereeranesne creisenenenns 38,666 89
lxpre“ ------- covesresnte seseim sisnebebesetbbebbbeseeencens ‘veee 1,487 50

/GTOB8 TOCOIPHS.cerecrr ervevesosarsnssareessarasnsesivnsss $108,657 54
Operating expenses............ boons ....$56,289 17
Net earnings in gold 0ifl...eeseecerssaassercraees esecevees.. 847,268 87

Miles run by passenger trains, 14,016; miles run by freight
trains, 19,468. S e '

Average rate of speed of passenger trains, including stop-
ﬁges, ‘has been-22 miles an E:nr. Average rate of speed of

ﬁht trains, including stoppages, has been 154 miles an hour. .

. There has been but one accident to persons on the road dur-
ing seven months running. Frank Brady, an employee of the
Company, in attempting to get on & construction - train in mo-
tion, was injured so as to cause his death in a foew days.

The earnings will be increased fully 50 per cent. by the
further extension of the road,soon to be completed to Rock
Creek or Neilsburg station, 42 miles from Sacramento, while the
expenses for operating the road to that point will not be mate-

ially inoreased.

- N
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Enginerr’s Bfice, €. P. 8. B. of Californiz, )

SAcraMENTO, November 25th, 1865. )

To the President and Directors of the Central Pacific Railroad of
California :

GENTLEMEN :—The location surveys for the Second Division
of your road, which, at the date of my last Report, (October,
1864,) had been extended to Dutch Flat, were subsequently
revised, and changes made, wherever any improvements were
found practicable.

From Lower Illinoistown Gap a survey was made, following
the American River slope of the divide, avoiding the tunnel at
Bear River Gap, and connecting with the original line at Long
Ravine, developing & very favorable line, but involving a loss
of altitude of twenty-six feet in reaching the latter point. This
loss, however, did not affect the maximum grades above that
point, and the compensating advantages of better alignment
and reduced cost of construction were largely in favor of the
new line. After a careful location between the points named—
giving the following results—this line was adopted :

Distance by o0ld line....cc.cee vovreiirienieiienncineniannnnn. 22,800 feet.
“ “ new line.....coieeeereens  cereiniennn s SRTTIPTITS 20,600 ¢
Difference in favor of new line.. ....c..ovcevienierincinene. 2,200 «
Difference in aggregate curvature in favor of new line....... 420°
Difference in cost in favor of new line........ vemsssrserean $50,000 00
Difference in’total rise of grade in favor of old line........ 26 feet.

Bétween Long Ravine and Dutch Flat, the original location
has been generally adhered to. Some modifications of the line
were made, improving the alignment, without materially in-
creasing the cost of construction.

From Secrettown Gap a line was surveyed, following the
American River slope of Coldspring Mountain to Gold Run,
but without satisfactory results, and the original location upon
the northern slope of the mountain was adhered to.

At Tunnel Hill the line was so changed as to admit of an open
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cut instead of a tunnel, as at first proposed. This change was
made without any increase of grade or curvature, but at an ad-
ditional cost of construction, as it was believed that the differ-
ence in the time required for the completion of the work, would,
by permitting-an earlier use of the road, more than compensate
for the increased cost.

Other changes will be referred to hereafter under the head
of construction.

During the Winter of 1864-5, but one small locating party
was employed, and the field operations were confined to the line
below Dutch Flat. Above that point, but one survey, extend-
ing to the summit of the Sierras, had yet been made—viz: Mr.
Judah’s Survey of 1861. His line, as described in his reports,
followed the Bear River slope of the divide to the source of
that stream, and thence, the valley of the South Yuba to the
Summit.

A re-survey of the Bear River route, for a distance of nine
miles above Dutch Flat, in the Fall of 1863, had developed a
very heavy line, and a re-cxamination of the route, made in the
spring of the present year, together with a careful study of the
maps and profiles of the original experimental survey, led to
the conclusion, that by the best location that could be made,
the line would be extremely sinuous, involving ruling curves of
the minimum radius allowed hy Act of Congress, and would also
be 80 much shortened that grades of one hundred and sixteen
feet per mile, for a distance of nearly twenty miles, would be
required, in order to attain the necessary altitude at the head
of Bear Valley. The character of the work required to con-
struct a road upon this line, though by no means impracticable,
nor indeed, heavier than was originally anticipated, was cer-
tainly formidable, and rendered it desirable, if possible, to find
& more available route. With this view, examipations of the
American River slope were commenced early in the Spring of
the present year.

From my own observations of the general topography of the
country forming the southern water-shed of the South Yuba
and Bear rivers, and the northern water-shed of the main North
Fork of the American, and from such informatiqn as I could
gather from others, I had been led to believe, that by following
the latter stream and its tributarie , the Summit might be
reached with a lighter grade, and with the additional advantage
of a southern cxposurc for nearly the whole distance, and,
possibly, a reduction in the cost of construction.

The results of these examinations and surveys, though not
fully confirming my preconceived opinions respecting the prac-
ticability of the American River route, have nevertheless, been
very satisfactory, leading to the discovery of a new route from
Dutch Flat to Emigrant Gap, near the head of Bear River,
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avoiding the heavy work on the Bear River line, and entering
the valley ot the South Yuba at an elevation that enables us to
carry our line to the Summit with comparatively light grades,
and avoid much expensive work which a lower line would have
encountered.

I am indebted to the Report of Mr. L. M. Clement, Enginecer
in charge of location of Second Division, for the facts embodied
in the following account of explorations and surveys that were
made before the route for a location above Dutch Flat was
determined upon :

“ The examinations, commenced April 17th, 1865, were first -
directed to Camon Creek, with the view of following up that
stream for a distance of seven or eight miles, and regaining the
Bear River slope by crossing the divide at or near %utehman’s
Gap. Two lines were surveyed, one crossing the divide at the
above named point, and the other following a tributary of Cafion
Creek, and crossing the divide about one-half mile farther west.
Both were found impracticable, requiring respectively, tunnels
of two and a half, and two miles in length.

“ Returning to Towle’s mill, near Dutch Flat, and using a
grade of one hundred and five feet per mile, we followed our
former line to a point about one-half mile below Herbert's
ranch, where we crossed Cafion Creek, and with a very good
line, were enabled to reach a low depression in the divide
between Caifion Creek and the North Fork of the American
River, known as the Hog's Back. The line here passes near
Bradley & Co.’s large reservoir, and turning sharply to the left,
attains a comparatively uniform bench upon the American River
slope. Continuing our line with the grade above stated, no
serious obstacles were encountered until we reached Prospect
Hill, a sharp spur forming the eastern slope of Little Blue
Cafion, aud distant about eight miles from Dutch Flat.

¢« The summit of this spur was two hundred and fourteen feot
above our grade, and required a tunnel of over one-half mile in
length. Carrying our line forward to Blue Cafion, about four
miles farther, we found the grade at that point was too low to
admit of a practicable crossing, the cafion being so narrow that
we were unable to make the necessary curvature to gain the
opposite slope.

“ A reconnoissance of the country for a few miles beyond Blue
Cafion gave very satisfactory results, and with an additional
altitude at that point of about one hundred feet, the most seri-
ous obstacles could be overcome. Being unable to make a suffi-
cient increase of distance to gain the desired altitude, a new
survey, based upon a grade of one hundred and sixteen feet per
mile, was commenced near Towle’s mill and carried along the
%eneral route above described, attaining a sufficient altitude at

rospect Hill to enable us to pierce that spur with a tunnel of
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four hundred feet in length, and giving a very satisfactory
crossing of Blue Cafion.

“Subsequent surveys enabled us to reduce the grade for a por-
tion of this distance, and still raintain a desirable location at
Blue Cafion.

“ Running down the left bank of this cafion for nearly a
mile, our line turns abruptly to the left, and cutting Lost
Camp spur, strikes the slope of one of the main tributa-
ries of the North Fork of the American, known as Wil-
son’s Ravine. Following the same, and crossing its tributaries,
viz: Sailors’ Ravine, Owl Cafion and Heath’s Ravine, we reach
the summit of the divide between Wilson’s Ravine and Bear
River, at a point called Emigrant Gap, distant about seventeen
miles frora Dutch Flat. For about four miles below this point
we have been able to maintain an average grade of eighty-five,
with a maximum of ninety feet per mile.

% There being no further question re ardinﬁ the practicability
of regaining the Yuba Valley via the lé orth Fork of the Amer-
ican and Wilson’s Ravine, it was thought best to continue the
examination of the American River route towards the Summit.
Diverging from the Bmigrant Gaﬁ line about four miles below
that point, we crossed Wilson’s Ravine and made instrumental
examinations of Six Mile Canon and Lake Valley, following the
latter to its head, and crossing the divide to the Yuba through
Lake Valley Pass.

“The country passed over between Wilson’s Ravine and the
head of Lake Valley was very rugged in its character, being
mostly a granitic formation, much broken, and presenting many
formidable obstacles to the construction of a road. b

“Though ascending this valley with a grade of one hundred and
sixteen feet per mile, we found it impossiblo to reach the main
North Fork of the American River b{’ crossing the crest of the
ridge, as we had hoped, and could only reach the Yuba by tun-
neling thirty-five hundred feet. This line was accordingly
abandoned. Still desiring to test the practicability of the main
North Fork route, we returned to the foot of Lake Valley, and
thence made a reconnoissance along the southern slope of Bear
Mountain for a distance of six miles, to Monumental Cafion,
which we crossed and continued our line in a southerly direction
until we reached the (so called) East Fork. The country over
which we had passed, after leaving Lake Valley, as well as that
before us at this point, was of the most ru%ged and formidable
character, and as our line for nearly ten miles had been carrying
us from instead of towards the Summit, and that too without
enabling us to avail ourselves of the increase of distance by re-
- ducing the grades, it was determined to abandon this route
above Wilson’s Ravine, and return to the Yuba River line.”

Subsequent examinations of the American River slope in the
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vicinity of the Devil’s Peak proved still more conclusively the
impracticability of reaching the Summit by following that stream.
Fos had the slope of the main North Fork, above Monumental
Cafion been gained, it would only have been to reach, about
midway of its hight, a sheer perpendicular wall of rock, rising
three thousand feet above the bed of the stream, along which
the construction of a road would have been impracticable, within
the limits of cost which such an enterprise will warrant. Above
this cliff, which extends for two miles or more, the country in
the vicinity of the Devil’s Teak is scarcely less forbidding in its
character, being deeply furrowed by narrow rocky cafions, and
presenting otherwise many serious obstacles to a favorable lo-
cation.

“ Returning to Emigrant Gap, we ran an experimental line up
Wilson’s Valley to Bear Trap Summit, but though using a grade
of one hundred and sixteen feet per mile, the grade line was two
hundred and forty-seven feet below the surface of the ground at
the above named summit, which could only be passed %y a tun-
nel, thirty-five hundred feet in length.”

Having thus become fully satisfied that our best route for
location above Emigrant Gap lay through the South Yuba Val-
ley, we entered upon a careful survey of that route. Not feeling
confident of the practicability of maintaining an uniform grade
from this point to the Summit, or even of making the distance
indicated by the experimental surveys, our first surveys were
based upon a grade of one hundred and five feet per mile; but
encountering a very rugged country above Crystal Lake and
finding that the maintainance of so high a grade was unneces-
sary to attain the desired elevation at the Summit, we dropped
our line at a point opposite the New Hampshire Rocks, a dis-
tance of two hundred and fifty-four feet, vertical, and thence to
the Summit, continued the survey upon a grade of eighty-five feet
per mile. This lower line was subsequently extended back from
the offset point to Emigrant Gap, upon the same grade, which
by the later location has been in many places still further re-
duced.

“So much time had already been consumed in the experi-
mental surveys, thus briefly alluded to, it was found that the
location of the line to the Summit, now a matter of urgent ne-
cessity, in consequence of the rapid advance of the work of con-
struction, could not be accomplished by one party before the
commencement of winter. Accordingly on the 18th of July
another party was organized and placed in the field to assist in
the location of this portion of the line.”

Mr. Robert L. Harris, to whom was assigned the work of
location upon the eastern slope of the mountains, entered the
field with a full party, July 12th. A fourth party, in charge of
Mr. W. F. Boardman, placed in the field to assist in making

2
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necessary experimental surveys between the Summit and tho
Truckee River, was disbanded after a service of sixty days.
Before commencing the location from the Summit eastward, the
following experimental lines wero run:

First—From mouth of Donner Creek (continuation of Judah’s
Line) via Truckee River to Hunter’s Crossing. Second—From
Summit to Truckee River via Coomb’s Ravine and north side of
Donner Lake, joining first line about one and a half miles below
Coburn’s. Third—From Summit to mouth of Donner Creck
(initial point of first line) following the general course of Ju-
dah’s Line, via Strong’s Caiion south side of Donner Lake and
Coldstream, but increasing the distance sufficiently, by running
farther up the valley of Coldstream, to permit the use of a
maximum grade of ninety feet per mile, instead of one hundred
and five as at first contemplated

Examinations were made of a route from Donner Lake to
Crystal Peak, via Prosser Creek, Russell's Valley, Little
Truckee and Dog Valley, and also via Prosser Creek, west side
of Little Dog Mountain and the Little Truckee to its mouth,
connecting at that point with the first line via Truckee river.

These examinations demonstrated conclusively the superior-
ity of the Truckee River line in every respect, and it only re-
mained to decide upon the most eligible route from the Summit
to the valley of the Truckee. The choice lay between the two
lines already mentioned. The one bearing to the left from the
Summit Pass, and running north of Donner Lake, the other
bearing to the right, and running south of Donner Lake. They
are designated respectively as the North and South Lines.

The principal difficulties to be encountered in the work of
construction upon either of these lines, occur within a distance
of two and a half miles from the Summit; the descent for the
remaining portion of the distance being accomplished with uni-
form grades, good alignment and easy work.

After a thorough survey of all the approaches to the Sum-
mit Pass, a careful location and estimate of the most difficult
portions of the North and South lines, resulted in the choice of
the latter. The reasons governing this choice were, first, lighter
maximum grades, and secondly, less cost of construction on the
adopted line. .

The survey of the North line was based upon a grade of one
hundred and five feet, and the South line upon a grade of ninety
feet per mile. These grades can be reduced respectively to
ninety-eight and eighty-five feet. Besides the consideration of
grades, alignment, and cost of construction, the question of pos-
sible obstruction by snow, formed an important element in the
comparison of the merits of the two lines. In this respect, the
North line doubtless possesses some advantages, though upon a
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careful consideration they are of much less importance than
would at first appear.

The heavy snowfall in the immediate vicinity of the Summit,
amounting in the aggregate to ten, and sometimes even twelve
feet in depth, and a much heavier accumulation at some points
by drifting, will render it necessary to provide a substantial pro-
tection, either of timber or masonry, to ensure the successful
and uninterrupted operation of the road during the winter
months.

The principal points requiring such protection occur upon
the eastern slope, and within two miles of the Summit; and
though the liability to a heavy accumulation of snow is appar-
ently much greater on the South, than on the North line, thare
is but little difference in the cost of an adequate protection for
either.

In consequence of the North line having a southern expo-
sure for a portion of its length, the snows will melt more rapidly
than upon the shaded hillside of the corresponding portion of
the South Line. Yet during the prevalence of the storms, when
the real difficulty of operating occurs, the necessity of a protec-
tion against snow, or the labor of removing it from the track,
will be as great in the one case as the other

The objection at first urged against the South line, from the
apprehension of danger from ‘snow slides’ along the northern
face of Donner Mountain has been entirely obviated by the lo-
cation surveys. At the only point where any real danger of
obstruction from this cause existed, the line has been thrown so
far into the hill that the entire road-bed will be cut in the solid
granite, and so protected by masonry and timber work, that any
“glides’ that may occur will pass harmlessly over the track with-
out interfering in the least with the passage of trains.

That portion of the line requiring this rather unusual pro-
tection, does not exceed one hundred yards, and with the road

roperly constructed, I do not entertain the slightest appre-
gension of any stoppage or disturbance of trains from the causes
allnded to.

The engineering difficulties here encountered are far less than
have been met upon many portions of your road already con-
structed, and I allude to this particular point thus in detail,
only for the reason that much doubt has been expressed regard-
ing the practicability of operating a road along this mountain
side during the winter months.

Before leaving this subject, I will remark, that our location
has developed a line much more favorable for overcoming the
difficulties incident to the snow-belt than was formerly antici-
pated. Lighter grades and better alignment are secured, as we
approach the Summit, and for the greater portion of the dis-
tance through the snow-belt, the road-bed will te formed by
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light side-cutting or embankments, thus greatly facilitating the
removal of snow from the track.

The most important features of the North line having been
noticed in a former Report (dated September 30th, 1865), a
repetition here is unnecessary. The South line will be more
fuﬁy described in its proper place, under the head of Location
Surveys.

Mr.yHarris commenced the work of final location of the Third
Division early in October, and at the present date has carried
his line as far as the Truckee Cafion, and by the 20th proximo
will have reached Crystal Peak, Nevada, about six miles from
the point of crossing the State line.

LOCATION OF SECOND DIVISION.

The limits of the first and second divisions (heretofore alluded
to as comprising fifty miles each) have been changed as follows :
The first division to extend from Sacramento to Colfax, fifty-
four miles; the second division, from Colfax to the Summit,
fifty-one and one-half miles; and the third division, from the
Summit to the State line, thirty-two and a half miles.

A detailed description of the located line below Dutch Flat
has been given in a former Report, and the late changes in the
line have already been referred to in the preceding pages.

The terminal point of the location survey of 1863, was at
Station 3610, nearly opposite Dutch Flat. In consequence of
the change of line, already noted, from the Bear River to the
American River slope, a slight modification of about one mile
of the old line became necessary. From Dutch Flat to Emigrant
Gap the route of the new location, as already briefly noticed in
the account of preliminary surveys, lies via Reservoir Gap and
Cafion Creek, to the Hog’s Back—thence along the slope of the
North Fork of the American River via Blue Bluffs, Little Blue
Cafion, China Ranch, Horse Ravine, Blue Cafion and Lost Camp
Spur to Wilson’s Ravine, and following the latter and crossin
Sailors’ Ravine, Owl Cafion and Heath’s Ravine, reaches Emi-
grant Gap, in a distance of seventeen miles from Dutch Flat.
Crossing the divide at Emigrant Gap, with a cut but ten feet in
depth, and passing along its northern slope, which for about
two miles forms the southern water-shed of Bear River, the
line enters the valley of the South Yuba, which it follows to
the Summit, a distance of twenty miles.

The general character of the work between Dutch Flat and
Owl Gap, a distance of thirteen miles, does not differ materially
from, and will not exceed in cost of construction, the work for
an equal distance below Dutch Flat, the construction of which,
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commenced in August last, will be nearly or quite completed
during the present year

Five tunnels, of an aggregate length of eighteen hundred
feet (the longest being six hundred feet), occur on this portion
of the line. The material through which they will be exca-
vated, is soft slate, cement, and conglomerate. These tunnels,
with perbaps one exception, will require a lining of masonry.

The water courses, which with the exception of Cafion creek
and Blue Cafion, are all small, will be provided with substantial
stone culverts, and no trestling or other bridging will be required
between Dutch Flat and Crystal Lake.

From Owl Gap to the Summit, a distance of twenty-four and
one-half miles, the work is of a much less expensive character,
and a good location has been made upon a grade of eighty-five
feet per mile. From Owl Gap to Emigrant Gap, a distance of
three miles, and thence for four miles along the northern slope
of the divide to the Yuba Pass, the work will be light. From
the Yuba Pass to Holt’s Ravine, the cuttings, though generally
light, are mostly in granite or gneiss, and for a short distance in
the vicinity of Butte Cafion, in trap. For nearly three fourths
of the distance between the Yuba Pass and Holt’s Ravine, the
work will consist of light side cutting and embankment, and
between Holt's Ravine and the Summit, almost wholly of the
latter. Two tunnels opposite Coolbroth’s and Jones’ of three
hundred, and two hundred feet, respectively, will be required.
Trestling will probably be required at Butte Cafion and Holt’s
Ravine. Both those crossin§s will be at a hight of seventy
feet, and five hundred feet in length. These, with truss bridges
in single spans of one hundred and fifty, and two hundred feet,
at the upper and lower outlets of Kidd’s Lakes, and a single
span of one hundred feet across the South Yuba at the foot of
Summit Valley, are the only wooden structures required on
this division.

The line through the valley of the Yuba is in every respect
much more favorable than was originally anticipated. Light
grades, good alignment, and work admitting of rapid and eco-
nomical construction constitute its most salient features.

THIRD DIVISION.

Before commencing the location of this division the determi-
nation of the line at the Summit was a question of the utmost
importance. Although the grades upon either slope admitted
of a location with a very light cutting at the Summit Pass, the
surveys eastward, pointed to a lower summit grade, as calculated
to greatly reduce the cost of construction, and afford better
alignment over the most rugged portion of the line. After a



careful consideration of the matter, a tunnel of seventeen hun-
dred feet in length was determined upon.

I will here state, that in addition to the lines heretofore noted
in this connection, a line was run cutting the crest of the moun-
tain one-third of a mile south of the Pass, and joining the present
line about one mile from the Summit. This line requiring a
tunnel of four thousand two hundred feet in length, and afford-
in%no advantages in regard to grade, was abandoned.

y the final location, the summit of the grade is made at the
western end of the tunnel, and thence descends uniformly at
the rate of ninety feet per mile for a distance of six and a
quarter miles. Leaving the tunnel, the line bears to the right,
and skirting the terraced slope of Donner Mountain and its
main spur, for a distance of two and a half miles, enters Strong’s
Cafion. This portion of the line, heretofore alluded to, com-
prises all the formidable work on the eastern slope; two tun-
nels, through cement and granite, of four hundred and two hun-
dred feet in length, vespectively, occur within this distance.
Running up the west sido of Strong’s Cafion, crossing the same,
and thence along its eastern slope, the work for a distance of
three miles will %)e extremely light, and the material of the most
favorable character. Emerging from Strong’s Cafion, the line
passes along the hill-side south of, and about four hundred feet
above Donner Lake, for two and a half miles, when curving
sharply to the right, it pierces the hill with a tunnel nine hun-
dred feet in length and enters Coldstream Valley. Thence to
the valley of the Truckee, a distance of seven and three-quarter
miles, with the single exception of Donner Creek crossing, the
work is very light, and will compare favorably with the same
length of line in the Sacramento Valley. The crossing of Don-
ner Creek will be at a hight of eighty feet above the bed of the
stream, and a length of seven hundred feet at grade. The gen-
eral characteristics of the line from Donner Creek to Hunter’s
Crossing are succinctly stated in the following items from the
Report of Mr. Harris :

“The line follows the Truckee River at an elevation varying
from thirty to one hundred and fifty feet above its bed—and
the surveys have demonstrated the fact, indicated by a previous
reconnoissance, that a line, very favorable for the construction
of a railroad, can be obtained; the grades averaging less than
" - nd none exceeding eighty feet per mile, with but three

f heavy work, twelve miles of ordinary railroad work,
16teen miles of very light construction.”

line, in this distance, crosses the river five times, requir-
ss bridges at three points of single spans of two hundred
th, and at each of the other points, probably, two spans
hundred and fifty feet.

the above river crossings, there is but one place where
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the work will be expensive, which is at Devil’s Grip—cor-
responding to the Easterly Summit of some other routes, as here
the river cuts through the easterly chain of mountains.”

The increased expense at the latter point wijll be incurred in
the extra strength required for abutments and protection walls,
to guard the embankments from the encroachments of the river,
which is here confined to a narrow channel, and when swollen
by rains or melting snows, acquires a velocity, which nothing
short of the most substantial masonry will withstand.

The difficulties of the Truckee Cafion, heretofore so much
dreaded, because so little known, have dwindled to three miles
of heavy work, which can be built at less cost than the three
miles next below Gold Run—on the Second Division—upon
which, ninety days since, not a day’s work had been done, and
which half as many more working days will fully complete.

For full details, respecting the lines and work thus briefly
alluded to, reference is made to the accompanying maps and
profiles :

\

LIST OF TUNNELS ON SECOND AND THIRD

DIVISIONS.
Pr le tim.
LOCALITY. Length|  praterial, r:qb:il;:dtf: REMARKS.
in feet. construction
Boulder Hill............| 200| { Cement and
{ Ccnglomerate| 60 days. .
Prospect Hill............ 400| { Clay, :late &
{Cement ......... 100 days .|Will require lining.
Fort Point..... .| 300 0 ieeeeeee.| TB days..| “ “
Grizzly Hill.............| 600/Conglomerate....[150 days..|A portion ¢
Lost Camp Spur....... 300! f Slate & Sand- .
stone.. «eeeeens 100 days..
Red Hill, above Crys-
tal Lake....ccouuernnns 300/Schist ............ 120 days..
Opp. Jones’ Station...| 200/Granite............ 100 days..
Summit of Sierras.....[1,700| ¢ 18 month: [Will be constructed
Cement Hill. ...........] 400/Cement............[120 days..| for double track.
Mouth Strong’s Cafion| 180|Granite..... wee.| 90 days..| & “ “ "
Coldstream......cceeueees 900|Cement............|1 year...... “ u“ “ «
Devil’s Grip. .ccevuenees] 178 & reenniannn 80 days...
Total feet.......... 5,655 /

Being less than one-third the aggregate length of tunneling
contemplated by the original surveys.

The above tunnels can all be worked from both ends, and
with the exception of the Summit Tunuel, will require no
.shafting.
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GRADIENTS AND ALIGNMENT.

In a former Report & table was given presenting the des
upon the located line from Sacramento to Dutch F%at. 0 ma-
terial changes in grades upon that portion of the line have since
been made. Above Dutch Flat, as before stated, the maximum
grade of one hundred and sixteen feet per mile, for an aggregate
distance of ten and a half miles, has been resorted to; the long-
est plane being 3 18-100 miles. The ruling curves upon this
grade do not exceed eight degrees, or a radius of 716 feet, and
upon all the long curves of this radius, the grade has been re-
duced from ten to twenty feet below the maximum.

But five curves of a less radius than seven hundred and six-
teen feet occur between Dutch Flat and Emigrant Gap, viz: one
at the Hogsback having a radius of six bundred and eighty-
eight feet ; one at Little Blue Cafion with radius of six hundred
and thirty-seven feel; one at Stony Gulch, and one at crossing
of Blue Cafion of the same radius, :nd one at Lost Camp Spur,
having a radius of six hundred and seventy-five feet.

From Owl Gap to the Summit, a distance of twenty-four and
one-half miles, the average grade i eighty-one, and the maxi-
mum eighty-five feet permile. Fro.:the Summit to the Truckee
River, the average grade is eighty-four,and the maximum ninety
feet per mile, and down the Truckee, as before stated, the grades
average less than forty and at no point exceed eighty feet per
mile. The location upon the higher slopes of the Sierras has
generally admitted of a very favorable alignment. Curves of
578 feet radius have in but a few instances been resorted to, and
only at points where the grade could be sufficiently reduced to
compensate for the increased curvature ; and as before stated, the
curves are generally lighter, and the per centage of tangent line
much greater than ugon the lower portion of the Second
Division.

WORK OF CONSTRUCTION.

The most satisfactory progress has been made in this depart-
ment during the past year. Up to the first of January last, but
little work had been completed above Newcastle, with the ex-
ception of the heavy cut at Bloomer Divide. The force em-

loyed, which in December, 1864, had been raised to about three
Eundred men, was still further increased in January and Feb-
ruary, and the work prosecuted as rapidly as the inclemency of
the season would permit. Steady additions were made to the
working force as the season advanced, until in April it num-
bered about twelve hundred, in June two thousand, and the
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latter part of July four thousand men. It became apparent
early in the season, that the amount of labor likely to be re-
quired during the summer could only be supplied by the em-
ployment of the Chinese element of our population. Some dis-
trust was at first felt regarding the capacity of this class for
the service required, but the experiment has proved eminently
successful. They are faithful and industrious, and under proper
supervision, soon become skillful in the performance of their
duties. Many of them are becoming very expert in drilling,
blasting, and other departments of rock work.

The road was completed from Newecastle to Auburn—five miles
—and the cars commenced running to the latter place May 13th,
and on the 10th of June to Clipper Gap, seven miles further.
Eighty days later, September 1st, the road was completed and
trains ran to Colfa:: (near Illinoistown), distant eleven miles
from Clipper Gap, and fifty-four from Sacramento.

August first, the wvork of grading above Colfax was com-
menced, but the full torce employed below that point was not
removed to the new work until Septeinber first. Considerable
loss of time necessarily occurred in the removal of so large a
force, and its proper distribution upon the line, yet the heaviest
portions of the work were all well under way early in Sep-
tember, and at the present date, the grading upon the thirteen
miles between Colfax and Dutch Flat—comprising some of the
most expensive work on the linc—is two-thirds compteted, and
with ordinazily favorable weath«.c will be ready for the track in
the month of January, 1866. The work at Cape Horn has
proved less difficult and expensive than was first anticipated.

The line was thrown into the hill sufficiently to form the
road-bed in solid cutting, with the exception of two points,
where for a distance of one hundred and two hundred teet re-
spectively, heavy retaining walls have been built, and the road
made as secure as if upon the solid ledge.

The work of construction between Dutch Flat and Blue Cafion
has already been commenced with a force of six hundred men,
which number will be increased as the work below is com-
pleted. ‘ '

Camps have been established at all the tunnels and heavy
oints on the section named, and it is confidently expected that
y the opening of spring the grading will be so far advanced

as to admit of its completion to Emigrant Gap early in July,
and to Crystal Lake in the month of August. Work has been
commenced on both ends of the Summit Tunnel, and will be
prosecuted vigorously during the winter, and the heavy work
upon the eastern slope will be opened as early as the season will
ermit.
P I will here remark, that although a portion of the line on the
Second and Third Divisions will require a longer time for its

2
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he cost of grading the thirteen miles next above
8 fully equal to the cost of the same number of
iles upon any portion of the line. The rapid ac-
of this heavy work can only be attained through
that class of labor heretofore alluded to. Indeed
1 for this element, it would have been impossible
ated your road to Clipper Gap at this date.
rce at your command, and with the assurance of
entation the coming year, the work of construc-
some has been deemed the labor of years, will be
>nths, and judging from what has been accom-
the past season, I confidently predict that within
your trains will run to the summit of the Sierras,
arth of July, 1867, to Hunter’s Crossing of the
'n miles beyond the eastern boundary of the

v, Esq. (late Chiet Engineer of the N. Y. Central
) examined the line of your road from Sacramento
k (Nevadazl, in July last, expresses the following
ling the character of the work upon the com-

on of the Railroad constructed and in operation
»f Sacramento to Clipf)er Gap, a distance of forty-
d which attains an elevation of 1,785 feet above
ompare most favorably in every respect with any
> United States. The road bed and mechanical
well constructed, ample provision being made for
rross ties are of redwood, and the whole laid with
weight per yard, and set in wrought iron chairs.
es, cars and machinery, are all of the first quality
t material, and are maintained in good order.”
apon the Eastern slope, he says :
; surveys down the Truckee River, from the mouth
ek, through the cafion where the river pierces the
of the Sierra Nevadas, have developed an excel-
light grades, all descending eastwardly, and com-
y of construction.
7ith which this eastern range is passed by your
its most important features. In addition to its
zes, it enables you to pass rapidly out of the snow
a shorter snow line than could otherwise be at-
portion of the line along the Truckee River will
sly free from snow, and by properly constructing
* the mountains the snow will not form any insu-
ty in operating it.”
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‘/%RIDGIN G.

But few timber structures have been found necessary. Those
originally designed for crossing the deeper ravines and gaps, be-
tween Newcastle and Colfax, have mostly been discarded, and
embankments built instead. The Newcastle trestling, sixty
feet in hight and five hundred feet long, one similar structure
near Auburn, thirty-eight feet in hight and four hundred feet in
length ; two of the same hight at Lovell’s Gap ; onge near Clipper
Gap station fifty feet high and four hundred feet in length ; two
in Clipper Ravine fifty and ninety-three fcet in hight and three
hundred and fifty, and five hundred feet in length, respectively,
and one trestling of four bents at Lower Illinoistown Gap (in-
troduced for the conveniencoe of a road crossing), are the only
wooden structures between Newcastle and Colfax.

Long Ravine bridge, consisting of five hundred feet of
trestling in spans of sixteen feet, and extreme hight of sixty
feet, and three spans of Howe truss, two of one hundred and
fifty feet each, and one of one hundred and twenty feet, crossing
the main ravine at a hight of one hundred and fifteen feet ; and
the Secrettown trestling, one thousand feet in length, nine hun-
dred feet of which is fifty, and the remainder ninety feet in
hight, are the only wooden structures between Colfax and
Dutch Flat. Beyond the latter place the structures required
upon the second and third divisions have already been noticed.

The American River bridge has recently been covered and
painted, and a similar protection will be provided for all truss
bridges hereafter constructed.

ROLLING STOCK.

The rolling stock upon the road consists of six locomotives,
pix first-class passenger cars, two caboose, one baggage and ex-
press, thirty-nine box-freight, and sixty-five platform cars. The
materials for twenty dump cars have arrived and they are now
being put together. A new locomotive, 16 by 24 inch cylinders
and§ eot drivers, built by Booth & Co., San Francisco, is ex-
pected to arrive in a few days.

Seven heavy freight locomotives, cylinders 18 by 22 inches,
with six drivers each, four feet diameter, and one passenger lo-
c(;lmot(iive, 15 by 22 inch cylinders, 5 feet drivers, have been pur-
chased.

Advices have been received of the shipment of four of the
abovol,land the others were to bo shipped during the present
month.

Orders have been given for four others of a similar class, eyl-
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inders to be 18 by 24 inches, six drivers, four feet diameter
Materials for one hundred freight cars have been purchased and
were to have been shipped the present month ; and orders have
been given for as many more, all of which are expected to arrive
in season for next spring’s business.

GENERAL REMARKS.

The prospect of the speedy completion of your road to the
eastern boundary of the State is most flattering. The financial
difficulties incident to the initiation of all public enterprises of
;éreat magnitude, have been successfully overcome, and, as will

e seen by the report of the Secretary, the future prospects of
the company are highly encouraging.

The character of the line developed by the recemnt location
surveys is remarkably favorable for rapid construction, and the
comparatively low grades attained through the snow belt, divest
it of its objectionable features.

The success attending the running of freight trains on the

" high grades upon the completed portion of your road is very

gratifying, and fully sustains the opinions heretofore expressed
that no apprehension of serious difficulties need be entertained
in regard to the practicability of working a road constructed
upon these grades.

The completion of the road to Dutch Flat will enable you to
command the freight and passenger traffic with Nevada, Utah
and Idaho, and its further advance into the mountains will add
materially to the dispatch of business with those localities. The
business of the past season as shown by the Secretary’s Report,
has been very satisfactory, and the discovery of the new mines
in the Excelsior District, Nevada County, will tend to largely
increase the business over your road the coming season.

These mines are situated within tén miles of the road at Crys-
tal Lake, and though at present but partially developed, they
bid fair to rival in extent and richness the famous Comstock\
mines in Nevada. Other developments of mineral wealth in
various portions of Placer and Nevada counties are constantly
being made, creating an active demand for labor and capital.

I omitted to mention in connection with the subject of exper-
imental surveys, that a reconnoissance was made of the Henness
Pass route from Bear Valley to the Little Truckee. The observ-
ations taken fully confirmed the opinion expressed by Mr. Judah
in his report of 1863, in which he says:

“ This line we found impracticable on account of the crossing
of the South Yuba, and objectionable from the absolute necessity
of making a long detour either to the north or south, in order
to avoid Dog Mountain and reach the valley of the Truckee ;
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also from its moderately descending grade eastward and conse-
quent high elevation through the snow region.”

The altitudo of this pass was ascertained by level and found
to be 7,081 feet, or sixty feet lower than the Donner Pass. A
railroad line carried through this pass would, from the negessity
of constructing sufficiently above the natural surface to avoid
obstruction by snow, attain a greater altitude than the summit

de of your road. These and other measurements were taken
or the purpose of correcting the false impressions that have
obtained, relative to the comparative altitudes of the most
prominent passes across the Sierras. I will here state that these
altitudes all date from low tide at San Francisco.

The altitude at Sacramento is taken from the barometri-
cal calculations of Major Williamsen and Thos. Logan, M. D.,
bg' which the new grade of Front street, Sacramento, (28 feet
above low water mark), is made 56 35-100 fect above low tide

at San Francisco.

The apparent discrepancy between the altitudes here given
and those given by Mr. Judah, are due to the different bases from
which the levels were taken—the latter being run from the old
Front street levee as a base, and our present lines from tide
water, R . o

The following altitudes of prominent points upon the line of your road,
also of Lake Tahoe and the Summit Passes of other routes, may be of interest :

Sacramento (Front street grade).......cccceeeueceuneaivunen 56 feet.
JUnetion. .o.icviiiiiiiiiiiin e 189 «
Auburn (Railroad station)......cccceeveeeeniincenienivenanees 1,185 «
Clipper Gap..ccoerurieureireiiienenannnnnns eeeeeeans crnneianens 1,785 «
(01035 £ 5 S PN 2,448 «
Jones’ Mill, near Dutch Flat....c.ccccvvvevevenanninen vueens 3,416 «
Emigrant Gap.. ...ccccoveeiiiiiieiernenniiienennes treeeinnreneens 5,286 «
Grade opposite Crystal Lake............ cerstaerntrentaens 5,776 «
Surface of Water in Crystal Lake....c....c.ceviverenniannns 5907 «
Summit of Grade, west end of Summit Tunnel...... eeed 7,042 «
Donner LiaKe...c.cociiiiiiiiiiiiiiiereee covveieceseeieesrosnnens 5,964 «
Lake Tahoe. cccceareere seorerenrereneerrncnnns ceeesesrsenecanans 6,247 «
Webber Lake, near Henness Pass...cccovveerneneecnennnns 6,904 «
Summit at Henness Pass......cccveeeiecearere coeneere eennnn 7,081 «
Summit at Donner Pass....ccccceeieieiiiiirneneieciicncnnens 7,001 «
Summit at Georgetown Pass (levels run from Summit

to Liake Tahoe in 1863)......cc0uveimrencnriniannanes 7,154 «
Summit at Johnson’s Pass (Bishop’s Report)............ 7,374 «

But one location party will be kept in the field during the
winter. The location now completed to Crystal Peak, will be
extended to the Big Bend of the Truckee, a distance of fifty
miles, beyond which point the route of your road is not yet de-



22

termined upon, and in the absence of reliable data, any discus-
sion of the relative merits of the various proposed routes thence
to Salt Liake, must be entirely speculative and unsatisfactory.

I need not, however, urge the importance of commencing the
explorations and surveys necessary to an intelligent choice of
route, at the earliest practicable moment.

The labor of several well organized engineer parties, will be
required to make the necessary surveys during the coming year,
and I would recommend that a force, adequate to eunsure the
early completion of the work, be placed in the field as soon as
the season will permit.

I wish here to express my obligations to Messrs. L. M. Clem-
ent and Robt. L. Harris, and to those employed under their di-
rection, for the faithful and efficient manner in which they have
discharged the duties assigned them. My acknowledgments
are also due to Messrs. Chas. Cadwalader and S. M. Buck, assist-
ants in charge of construction, for valuable assistance in their
department.

. Very respectfully,

SAM. 8. MONTAGUE.









