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Enginesr’s Offtee, €. B. B. X, of &aﬁtnrnin,}

. BacramexTto, November 25th, 1866,

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

GEXTLEMEN :—The location surveys for the Second Division
of your road, which, at the date of my last Report, (Ootober,
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 rade, following
the American River slope of the divide, avoiding the tunnel at
Bear River Gap, and connecting with the original Jine at Long
Ravine, developing a 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
pow line. After a careful location between the points named
giving the following results—this line was ndopted : i

Distance by 0ld lineuc...ece s-nrerseessasstansasssernasensss 32,800 foot.
A R SR NG v laannsassing, . sevsasrenvy soion KinsebAIIDOU 5.

Difference in favor of DOW 1D« vvveeeermrscnnsaraneeness 2,200

Difference in aggregate curvature in favor of new line.......420°
Difference in cost in favor of new line....uwivieenssen.. . 850,000 00
Difference in total rise of grade in favor of old line........26 feet.

Between Long Ravine and Datch Flat, the original location
has been generally adhered to. Some modifieations 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 Tunne] Hill the line waas so changed as to admit of an open
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cut instead of n tunnel, as at first proposed. This change wha
made without any increaso of grado or carvature, but at an ad-
ditional cost of construction, uas it wwas helieved that the differ-
ence in thoe time reqaired for the completion of tho work, would,
by permicting an carlier use of the road, moroe than eompensato
for the incrcased cosl.

Cthor changes will ba referred to hercafior under ihe head
. of construction.

During the Winter of 1864-5, bui one small locating pavty
was employed, and the ficld operatious were confined to the line
below Dateh Piat.  Above that point, bat one survey, extond-
ing to tho suinmit of the Sierras, had yot heon made—viz: Mr,
Judah's Survey of 1861,  Ilis line, as deseribed in his roports,
followed the Hear River slope of the divido to-the source of
that stream, and thenee, tho valloy of the South Yuba io tho
Summit. .

A re-survey of tho Bear River route, for u distaneo of nine
miles above Duteli Fiat, in the Fall of 1863, had develo n
very heavy line, and a re-examination of the voute, made in tho
spring of thoe present year, together with a careful study of the
maps and profiles of the original experimential rurvey, led to
the conclusion, thut by the best location that could b made,
‘tho line would be oxtremely sinuous, involving ruling curves of

_the minimum radive alfowed by Act of Congress, and would also
be so muach shortened that grades of one houdred and sixteen
feet per mile, for a distance of nearly tweuty wiies, would be
required, in order to atfain the necessary altitude at the Lond
of Bear Valley. The character of the worlk roquired to cou-
struet & road npow this fine, though by nomeuns impracticable,
nor indeed, Lowvier ihan was originaliy andicipated, was cor-
tainly formidable, and rendered it desivable, if possible, to find
‘& more available ronle. Mith this view, examinations of the
American River sloje were commenced carly in the Spring of
the present year,

From my own observations of the general topography of the
country forming the sonthern water-shed of the South Yuba

_und Bear rivers, and the novthern water-shed of the main North
Fork of the American, and from such information as 1 could
gather from others, I had been Jed to beliove, that by following
the latter siream and its tributavie , tho Sumwmit -might be
reached with a lighlor grade, and with the additional advautage
of a southern exposure for nearly the whole distance, and,
possibly, a reduction in the cost of consiruction.

The results of theso examinations and surveys, though ot
fully confirming my preconceived opinions rvespeeting the prace
ticability of the Amcrican River route, have nevertlolers, bees

very satisfactory, leading to the discovery of anew ruste frcn

Duteh Flat to Emigrant Gap, near the head of Dear River
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avoiding the heavy work on the Bear River line, and entering
the valley of the South Yuba at an clevation that enablos na to
carry our line to the Summit with comparatively light grades,
and avoid mueh expensive work which o lower line would have

encountored. i

I am indebted to thoe Report of Mr. T.. M. Cloment, Enginecer
in charce of location of Second Division, for the facts embodicd
in Lho {ollowing account of explorations and surveys that were
made hefore the ronfo for a location above Duteh Flat was
deiermined upou :

“The oxaminations, commeonced April 17, 1865, wore first
directed to Canon Creel, with the view of foliowing up that

- sbream for a distanco of soven or eight miles, aud reguining the

Bear River wlope by erossing the divide at or near Dutchman's
Gap. Two lines were surveyed, one crossing tho divido at tho
abuve named poinl, and the other following o tributary of Caton
Creok, and erossing tho divide about one-half’ mile fariher weast.
Both were fouud ilpracticable, requiring respeclivoly, tunnels
of two and a half, and two miles in lepgth.

# Retnrning to Towle's mill, near Duteh Fiat, and using a
grade of ong hundred and five feet per mile, we foliowed our
furmer lino Lo o Joint avoul ono-hulf mile below Herbert's
ranch, wlhere wo crossed Canon Creek, and with a very good
line, were onablod to reach s low depression in the divide
betweon -Canon Creck and tho North Pork of the American
River, known as ibo lng's Back. The lino hero passes near
Bradiey & Co.’s largo vesorvoir, and Loening shavply to tho lefr,
attaing a comparatively aniform bench upon tho American River
slope. Continning our lino with tho grado above stated, no
serions obstacles were encountered until wo reached Prospect
Hitl, o wharp spur forming 1be eastern slope -of Little Bluo
Cuinion, and distant abouat cight miles frog Drich Flat,

“The summit of this spur was two hundrod and fhurteen feet
above our grade, and required a tunnel of over one-half” mile in
lengih.  Carrying oar line forwand to Blue Cafion, abont four
miles furthicr, we found the grade at that peint was too low to
wlmit of u praeticable erossing, the caiion being so narrow that
we were wnabio to make tho necessary curvaturo to gain tho
opaosite slope,

A reconnoissance of the counlry for a few miles beyond Blue
Canon gave very satisfaciory results, and with an additional
dititwde ut that point of abunt one hundred feet, the most seri-
ous aiiucles could be overcome.  Being unable to malo a sufli-
ciwat increade o distanes 1o _-_,fnin tho desired allitude, & new
aur¥ey, based upon a grmle of one hundred s sixteen feed poer
mile wia commenceed near Towles will amd earvicd afony the
Leaeral rosite aleave deseribed, nisining s saiBeicnt altitude st
F‘-’c-s.!,“'-:f.‘t‘ el 29 enalde negn pieree thas spar witlh a tnnnel of
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fowr lundred feet in length, and giving a very satisfetory
erossing o1 Blue Canon. i

“ Subsiequent surveys enabled us to reduce the grrade fora por.
tion of this distance, and still maintain a desirable Joeation ai
Blue Canon. :

“Running down the left bank of this eaiion for nearly a
mile, our line turns abraptly to tho left, and cutting T.ost
Camp spur, strikes the slope of one of ihe main tributa-
ries of tho North TFork of the American, known as Wil-
son’s Ravine. Following the same, and crossing its tributaries,
viz: Sailors’ Ravine, Owl Caiion and Heath’s Ravine, we reach
tho sammit of the divide beiwcen Wilson's Havine and Bear
River, at a point called Hmigrant Gap, distant about seventeon
miles from Duteh Flag. For about four milos below this point
we have been ablo to maintain an average grade of eighty-five,
with a maximum of ninecty toet per mile.

“ There being no further gquestion regarding the practicability
of regaining the Yuba Valloy via the North Fork of the Amor-
ican and Wilson’s Ravine, it was thought best 1o continue the
examination of the American River routo towards the Summit.
Diverging from the Bmigraut Gap lino about four miles below
that point, we crossed Wilson’s Iiavine and made imstrumental
examinations of Six Mile Canon and Tiake Valley, following the
lakter to ils head, and crossing tho divido to tho Yoba through
Lalke Valley Pass. :

“The country passed over between Wilson’s Ravine and the
head of Lake Valley was very mgmed in ita characier, being
mostly a granitic formation, much broken, and presenting many
formidalo obstacles to the construction of a roard.

“ Though ascending Lhis valley with a gradeof one hundred and
gixteen feet per. mile, wao found it impossiblo to reaeh the main
North Fork of the American River Ly crossing the crest of the
ridge, a8 we had hoped, and coald oniy reneh the Yuba by tan-
poling thirty-five hundred feet. This lino was accordingly
abandoned.  Still desiring Lo test the practicability of the main
North Fork route, we returned to the foot of Lake Valley, and
thenco made a reconnoissance aloug the southern slope of Bear
Mountain for a distance of six miles, to Monumenial Caiion,
which wo erossed and continned our line in a southerly direction
until we reached tho (so called) Fast 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 rugged ind formidable
character, and as our line for ncarty ten miles had been carrying
us from instcad of towards the Summit, and that teo without
enabling us to avail oarselves of the increass of distanco 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 tho Amecrican River slopo in the
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vicinity of the Devil's Peak proved still more conclusively the
impracticability of reaching the Sommii by following that stream.
For had tho slope of the main North Ferk, above Monumental
Cason boen gained, it would only have been to reach, about
midway of its hizht, a sheor perpendicular wall of rock, risin
three thousand feot above tho bed of thoe stream, along whic
the construction of a road wonld have heen impracticable, within
the limits of cost which such ap entorprise will wazrant. Above
this cliff, which extends for two niiles or more, the eountry in
the vicinity of the Devil’s Peak in searcely Jess forbidding in its
character, heing deoply furrowed by narrow roeky cations, and
preseuting othorwise many scrious obstacles to a favorablo lo-
cation. : :

“ Returning to Emigrant Gap, we ran an experimontal line up
Wilson's Valloy to Bear Trap Summit, but thongh using a grade
of one hundved nud sixteen fect per milo, the grade line was two
bundrod and forty-seven feet below the surface of the ground at
the above named summit, which eould only bo paased by a tan-
nel, thirty-five hnndred feet in lenglh.”

Having thos become fully satisfied that our best ronte for
Jocation above Emixrant Gap [ay through the South Yuba Val-
“ley, wo enterad upon a carelal survey of Lhat routo. Notfecling
confldent of tho practicability of maintaiving an uniform grado
from this point to the Snmmit, or even of making the distanco
indicated by Ltho experimental surveys, our first surveys wero
based npon a grade of ove hundred and five feet per mile; but
enconnlering a very rngged country above Crystal Liako and
finding thai. tho maintainauce of so high 2 grade was unncecs-
gary to atiain tho desived elovation at the Sammit, wo dropped
our line at a point opposite the Now [Hampshire Rocks, a dis-
tance of two hundred and fifty-fonr feat, vertieal, and thence to
the Sammit, continued tho survey upon a grade of eighty-five foct
per mile.  ‘Llis fower line was subsequently extended back from
tho offset peint to Fanigrant Gip, apon the same grade, which
by the later Joc:tion has heen in many places etill further re-
duced.

“ S0 much time had already been consumed in the experi-
mental surveys, thus briclly alleded to, it was found that ihe
location of tho line to the Summit, now a maticr of urgent, ne-
ceasity, in consequence of the rapid advance of the work of con-
striction, could nnt bo accomplished by one party before the
commeneement of winder. Aeccordingly on the 18th of July
another party yas organized and placed in the field to assist in
the location of this portion of the line.” /

My. Robert I. Harris, to whom was assigned the work of
location upon the eastérn slope of tho r:ountains, entered iheo
field with a full party, July 12th. A fourth party, in charge of
Mr. W, F. Boardmaa, placed in the field to assist in making

2
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necessary experimental surveys botween the Summii and tho
. Truckee River, was disbanded after a sorvico of sixty days.
Betore commencing the loeation from the Saummit eastward, the
following experimental lines wero ran :

First—From mouth of Donner Creek (continuation of Judah’s
Lino) vin "I'ruckec River o 1lunter's Crossing. Sccond—From
Sammit to Truckeo River via Coomb’s Ravine dud north side of
Donner Lake, joining first line aboul one and u half miles below -
Coburn's. Third—From Summit to mouth of Donner Creek
(initial point of first lino) followiug the geneoral comvso of Ju-
dah's Ling, via Streng's Cafion sooth side ot Donner Take and
Coldstream, but increasing the distance sufficiently, by running
farther up the valiey of Coldstream, to permit the use of o
maximum grade of nincty feet per mile, instead of one hundred
and five as at first contemplated.

Examinations were made of 4 route from Donnor Lako to
Crystal "Peak, vin Prosser Creek, Russcll's Valley, Little
Trackee and Doy Valley, and also vin Prosser Creek, wost side
of Little Doy Aountain and the Little Truckee to its mouth,
connceling at that point with tho firsl line via Truckeo river.

These examinations demounstraie] conclusively he snperior-
ity of the Truckee River jiue in every respeet, and ik only re-
mained to decide upon the most cligible route from the Summit
to the valley of the Truckee. 'I'ho choice lay betwoen the 1wo
linos alveady mentioned. TLe ono beaving to the lefy from the
Summit Pass, and rvooning novth of Doimer Luke, thoe other
bearing to the right, aud running south of Donner Lake. They
are designated respeetively as the North and South Lines.

The principal difiicolties t0 be encountercd in tho work of
construction upon ¢ither of thesa lines, oceur wilhin a distance
of two and a hulf miles from the Sninmit; the doscent for the
reumining portiou of the distanee being accomplished with uni-
form gradex, gooi aliznment and casy work.

After a-thorough survey of all the approaches to the Snm-
mit Pass, a cavelul Joeation and estimate of the most didicult

ortions of the North aud South lines, ressited in the choice of
the lattor. ‘['he reasons governing this cloice were, first, lighter
maximam grades, and secondly, loss cost of constraetion on the
adopted line,

The survey of the North line was based upon a grade of one
huandred and five foet, and the South line upon a grade of ninety
foet per mile. These grades can be reduced respectively to
ninety-eight and cighty-five feet. Desides the consideration of
grades, alignment, and cost of construction, tho question of pos-
siblo obstraction by suwow, formed an important elemené in iho
comparison of the merits of the two lines. In ibis rospect, the
North line doubtless possosses some advantages, thouglh upoo s
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carcful consideration they are of much less importance than
wonld at first appear. :

The heavy snowlail in the immediato vicinity of the Sumamit,
- amounting in the aggregato to ten, and somotimes even tweive
feet in dopth, and a2 wuch beavier nceamulation at some points
by drifting, will render it necessary to provido a substantial pro-
tection, either of timber or masonry, to ensure the sacccssful
and muninterrupted operation of tho road during the winter
months. S L) I L

The prineipal points rogairing such protection occur npon
the eastern slope, and within two miles of the Summit; and .
thongh the liability to a heavy aceumulation of snow is appar-
ently much preater on the South, than on the North line, ihere
js but licele diffurenco in the cost of an adequate protection for
either. :

In conseqmonce of the North lino having a southern expo-
sure for a portion of its length, tho snows will melt move rapidly
than upon the shaded hillside off the covresponding portion of
tho South Jine. Yet during the prevalenee of tho storms, when
the reat diflicalty of operating ocenis, the nucessity of a protec-
1ion amainst Anow, or the labor of removing it from the track,
will be as great in the onoe case as the other

The ohjeetion at first ueged agninst the Soath line, from the
apprehension of dangor from ‘suow slides’ along the northern
faco of Donner Mountnin has been entirely obviated by the lo-
cation survevs. At the ouly point wlere any real danger of
ohstruetion from this cause existed, the line has been thrown so
far into ¢he hill that the cotire road-bed will be cat in the solid
granite, and 50 proteeted by masonry and timber work, that any
“alices” that may occur will pass hnrmlessly over the track with-
out interlvoring in the Jeast with tho passago of trains.

"That portion of the lino requiring this rather nousaal pro-
tection, does noet excecd one huadeed yards, and with the road
]:ropm-iy conytrueied, I do not entertain tho slightest appre-

cusion of any stoppage or disturbanee of traing from ihe causes
aifuded to. |

The cngincering Giffienlties hero encountered ave far loss than
have been mot npon many portions of your road alrcady com-
strucied, and L allude to this particular point thus in detail,
only for the reason that much doubt Lius been expressad regard-
ing the practieability of operating a road along this mountain
side during the winter months.

Before leaving this subject, I will remark, that oar loeation
las developed a line muel more favorable for overcoming the
diflienlties incident to tho snow-belt than was formerly antici-
pated.  Jsigater grades und betber alignment are secured, as wo
approach the Summit, apd jor tho greater portion of the dis-
taneo through the snow-belt, the road-bed will be formed by
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light side-catting or embankments, thus greatly facilitating tho
removal of snow from the track.

The most imporiant features of the North lino having been
noticed in a former Report (dated Septembor 80th, 1865), a
ropetition here is unneceseary. The South line will be more
fally described i ita proper place, under the head of Location

Mr. Harris 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 Truekee Caiion, and by the 20th proximo
will have reached Crystal Pealt, Nevada, about six miles from
the point of croseing tho State line.

LOCATION OF SECOND DIVISION.

The limits of the first and sccond divisions (heretofore alluded
10 as eomprising fifty miles each) have been changed as follows :
The first division to extend from Saeramento to Colfax, fifty-
four miles; the second division, from Colfax to the Summit,
fifty-ono 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 Duteh Flat
has been given in a former Report, and the lato changes in the
linc have already been relesred to in the preceding pages.

The terminal point of the location survoy of 1863, was at
Station 8610, nearly oppositc Dutch Flat. In eonsequence of
the change of line, already noted, from the Bear River to the
American River slope, & glight . modification of about ono mile
of the old Jino became necessary. -From Dutch Flat o Emigrant
Gap the route of tho new location, as already briefiy noticed in
the account of preliminary surveys, lies via Reservoir Gap and
Caiion Creck, to the Hog's Baelc—thence along the slope of tho
North Fork of the Amecrican River via Blue Bloffs, Liitle Biue
Cagion, China Ranch, Jorse Ravine, Blue Canion and Lost Camp
Spur to Wilsow’s Ravine, and following tho latter and crossin
Bailore’ Havine, Owl Canon and Heath's Ravine, reaches Emi-

nt Gap, in a distance of sevenicen miles from Dutch Flat.

ssing the divide at Emigrant Gap, with a cut but ton feet in
depth, and passing along its northern slope, which for aboug
two miles forms the southern water-shed of Bear River, the
line enicrs the valley of tho South Yuba, which it follows to
the Swnmit, a distance of twenty miles.

The general eharacter of the work beiween Duteh Flat and
Owl Gap, s distance of thitteen miles, does not differ materially
from, and will not exceed in cost of construction, the work for
an equal distance below Dateh Fiat, the construction of which,

!
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commenced in August last, will be nearly or quito completed
during the present year :

Fivo tunvels, of an aggi:egata length of cightcen hundred
foot: {the longest being six hundred feet?, ascur on this portion
of the line. The material through whiek they will bo éxea-
wvated, is soft slate, coment, and conglomerate. These tunnels,
with perbaps one exeeption, will rani]._.uimalining of masonry.

The water courses, which with the exesption of Caiion creck
- and Biue Caiion, are all small, will be provided with substantial
. stome calverts, and no trestling or other bridging will be required

beiween Duich Flat and Crystal Lako. -

From Owl Gap to the Summit, a distanze of twenty-foar and
one-half miles, tgo worl is of a much los expensive eharacter,
and & good location has been made upon ¢ yrude of eighty-five
feet por mile. From Owl Gap to Emigrart Gap, a distance of
threo miles, and thence for four miles alorg the novthern slope
of the divide to the Yuba Pass, the work will be light. From
the Yuba Pass to Holt's Ravine, the cattings, thoug?n generally
light, ave mostly in granite or gneiss, and or a abort distavce in
tho vicinity of Butto Callon, in trap. Fear noarly three fonrths
of the distanco botween the Yuba Pass and Holt’s Ravine, the
worlk will consist of light side culting ind embankment, and
hetween Ilolt's Ravine and the Summit, almost wholly of the
latter., Two tannols opposite Coolbrotk’s and Jones' of three
handred, and two hundred foet, respectively, will be required.
Trestling will probably be required at Bette Caiion and Holt’s
Ravine. Both those crossings will be 1t a hight of scventy
feot, and five bundred feet in length. Theso, with truss bridges
in single spans of one hundred and fifty, and two handred feet,
at the wpper and lower ocutlets of Xidd's Lales, and a single
span of one hundred feet across the Sowh Yubu at the foot of
Summit Valley, are the only wooden siractures required on
this division.

The line through the valley of the Yuba is in every respect
much more favorable than was originaly anticipated. Iaght
grades, rrood alignment, and work admiiting of rapid and eco-
nomieal construction constitute ite most wlient features.

THIRD DIVISIOR.

Before commencing the location of this division the determi-
nation of the line at the Summit was agaestion of the utmost
importanco. Although the grades upon cither slope admitted
of o location with o very light cutting at the Summit Pass, the
survays eastward, pointed to a lower surrmit grade, as calealated
to greatly reduce the cost of conatruetion, and afford lotier
alignment over the most rugged portion of the line. After a
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carefnl consideration of the matter, a tonnel of soventicen hun-
dred feot in length was determined upon.

I will hero state, that in addition Lo the lines heretofore noted
in this conneetion, o linc was run caiting tho crest of the moun-
tain one-third of o mile south of the Pass, and joining the present
line abont one milo from the Swmmit. This line requiring a
tennel of four thousand two bundred feef in lengih, and aflord-
ing no advantagos in rogard to grade, was abandoned.

By the final location, the summit of the grade is made at the
western end of the tunncl, and thence descends uniformly at
the riate of ninety feet per mile for a distance of six and a
quaricr miles. Leaving the tunnel, the line bears to the right,
and skirting tho terraced slope of Donner Mountain and its
main spur, for a distance of two and a half miles, enters Strong’s
Caiion. This poriion of the line, herelofore alluded to, com-
prises all the formidable work on the caslern slope; two tun-
" nels, through cement and granite,.of four hundred and two hun-
dred feet 1o length, vespectively, occur within ihis dislance.
Runring up the west side of Strong’s Caiion, crossing the same, .
and thence along its eastern slope, tho wozk for a distanco of
three miles will be exiremely light, and the materia! of the most
favorable character. Xmerging from Strong’s Cubon, the line
passes along the hill-siGe south of, and about four hundred feet
above Donuner Lake, for two and a half miles, whon curving
sharply to the righi, it pierces the hill with & tunnel nine hun-
dred feet in length and canters Coldstrenn Valiey. Thence to
tho valiey of the Truekeo, 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 fine in the Sacramento Valley. Tho crossing of Don-
ner Creele will be at & hight of eighty feet above the bed of the
stream, and a length of seven hundred feot ai grade. The gen-
cral chavacteristics of the line froin Donner Creek to Hunter's
Crossing arc succincily stated in ibe following items from tho
Report of M. Ifarris:

# The line follows the Truckeo River at an elevalion varyin
from thirty to one hundred and fifty feet abovo its bed—an
the surveys bave demonstrated the fact, indieatod by a previous
reconnoissance, that a lifie, very favorable for the construction
of o railroad, can bo obtained ; the grades averaging less than
forty, and none exceeding eighty fect por mile, with but three
miles of heavy work, twelve miles of ordinary railroad work,
and ninctecn miles of very light constraction.”

Tho line, in this distance, crosses the river five iimes, requir-
ing truss bridges at three points of single spans of two hundred
feet each, and at each of the other points, probably, two spana
of one hundred and fifty foet. ,

# Of the above river crossings, thore is bui one place where






