APPENDIX JJ.

ANNUAL REPORT OF LIEUTENANT-COLONEL (. SEAFORTH
STEWART, CORPS OF ENGIN EERS, FOR THE FISCAL YEAR
ENDING JUNE 30, 1879.

UNITED STATES ENGINEER OFrFICE,
San Erancisco, Cal., July 1, 1879,
Sir: I havethe honor to transmit herewith annual reports for the
fiscal year ending June 30, 1879, of the river and harbor works in my
charge. §
Very respectfully, your obedient servant,
C. SEAFORTH STEWART,
Lieut. Col. of Engineers.
The CHIEF oF ENGINEERS, U. S. A.

I =

IMPROVEMENT OF THE HARBOR AT SAN DIEGO, CALIFORNTA,

The San Diego River formerly emptied into False Ray. Many years
since, its course, during a great freshet, was changed into San Diego
Harbor. Inrainy winters large quantities of soil and sand have at times
been carried by this torrent into the harbor, and it has been feared the
result might finally be to diminish its capacity and increase the bar at
its entrance.

Hence, by act of Congress approved March 3,1875, the sum of $80,000
was appropriated for the purpose of turning the river back into False

Bay.

As soon thereafter as practicable, Lieut. John H. Weeden, Corps of
Engineers, was directed to make a survey of so much of the ground be-
tween the harbor and bay and Presidio ill and Point Loma as might
be necessary. He with his party began the field-work on May 26, 1875,
finishing on the 9th of June. The works adopted for this improvement
consisted essentially of a curved artificial channel-way across the plain,
from high gronnd at the Presidio Hill to a slough from False Bay close
to the end of Point Loma peninsula, the convexity being turned to the
northward, or towards False Bay. On the south side of the new water-
way, between it and San Diego Harbor, a berm of 100 feet was left, and
beyond this an embankment, with a dry cobble-stone facing, from 2 to
3 feet thick, was built to prevent the waters of floods from working into
San Diego Harbor. The levee and berm being concentrie with the arti-
ficial channel-way, extend from Presidio Hill to high ground of Poing
Loma,

The site for the works could not be procured by purchase. Therefore,
under the laws of the State of California, early in 1876 the necessary
Suit was instituted in the 18th district court, and the required land con-
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have to be used as cheaper. :
The mountains of the Coast range contain much rock, usually, so far
as has been seen, a variety of sandstone, limestone, or conglomerate;
with, in the vicinity of San Luis Obispo. some syenite. The high hills
3 e ! PO, ) 1
at the northern end of this bay, from outeroppings, appear to be chietly
of sandstone and serpentine with other minerals, some of them VEry
hard. There having been no demand here for stone, in large quantities,
for building purposes, no quarries have been fairly opened so as to show
whether blocks of suitable quality, size, and shape for resisting. the
action of heavy seas can be had, in quantity, at moderate cost. From
the general appearance of the rocks it might be difficult to get out such.
m » . . o) ' i 2
Therefore, any estimate of the cost of stone per ton in place can only be
approximate. It is likely to be greater here than in similar \\'0_1‘!:5 at
the Bast, labor being higher, the seas heavier, and vequiring in the
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structure more of the large blocks, which are the most eostly to quarry
and handle. With such information as is at hand, it is likely that, on
an average, ab least 3 per ton would have to be paid for the mass of
stone in place.

The general plan and sections of one desi

the beact 2n for a breakwater are shown
on 16 1':[(‘]1],’_"'. :

Along the line CA, the gaps in the reef, which are from 3 to 4 fathoms

deep, are to be filled in with stone, and together with the low portions
of the ledge raised to a level 6 feet below that of the plane of mean
low-water. This mass will probably wholly break up the southwest
swell. From the end of the reef, at A, the line of work is run east for
a length of 500 yards to D to cover a larger area from the same swell.
At a distance of 250 yards north from D, another line from E to F is run
to the northward and eastward for 1,350 yards, to cut off heavy seas
from the southward. This will also protect the space to its northward
and westward from any southeasterly seas. These protecting masses
are to be of stone of various sizes dropped in place. In arranging the
form of cross-section, it is assumed that to a point 18 feet below lowest
low-water of spring-tides, a slope £ faced with blocks of from 1 to 2 tons
in weignt will not be disturbed. From that depth to the level of highest
water of spring-tides a slope of & is given which is to be faced with stones
of 8 to 10 tons and upward. The thickness at its crest is 25 feet. For
an additional height of 10 feet and width at top of 20 feet, the structure
is capped by large blocks, The inner slope of the main mass is +. Te
diminish or prevent the injurious action of currents upon the'bed, at
the ends of the breakwater, an apron of small stones extends beyond
them for a hundred yards.

In estimating the quantities of material, three-fourths of the volume
given by calculation are taken and each cubie yard is supposed to
weigh 2 tons, and each ton in place, exclusive of apron, to cost $3.
With this understanding there will be required to fill gaps—

887,518 17
. $1,737,230 38

For apron atend.. 19, 443 90 A
——— 1,756,674 28
For line EF . 1,795,924, 672 tons, at $3 9,387,774 02
Forapron atends. 25,007, 013 tous, at $1.50 37,510 52
RN — 5,425,284 54
Total ...... 2,442, 143,800 tons, cOStING.-.---:.ccmeneracasannaan 7,269,476 99

Upon an average there is required along the line AC, 83.83 tons per
ranning vard, at a cost of $251.49; along AD, 1,184.08 tons, at a cost
of $3,513.35, and along EF, 1,348.84 tons, costing $4,018.73.

From an examination of the records of vessels wrecked during the
past four years and five months, on the coast of California south of San
Francisco and north of San Diego, a shore-line of about 600 statute miles,
it is found 12 vessels in all were stranded. One of these got off with
trifling damage ; eleven were total wrecks, with a loss of twelve lives
and 4,907.83 tons, at an estimated value for vessels andl cargoes of
$477,725. Out of this number, five schooners, giving a loss of 419.04 15-0113
and $40,025, went ashore during calms, or when there was very little
wind—two having drifted into breakers, with a loss from one of two
lives; the remaining three broke from their moorings owing to a heavy
swell, ,

Three brigs, of 597.41 tons in all, parted their moorings or dragged
ashore d :_u"in,u heavy westerly gales accompanied h_\-'l a hea.vy sea, with a
loss of one life and $21,700. Omne bark struck ab night during a heavy
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3.31 tons; estimated loss, £13,500. One

oy reall a0 83 4 i
galeand sea breaking, tonnage ! in a dense fog, owing to mis-

ship of 1,864 tons was run ashore at night in 2 R0
G&]Sula-ti(;n of her position, with a loss of £145,000 'f‘;“l} :111“['(1]1]‘“‘:‘1“::
steamer of 724.63 tons was stranded during a tlincl\ IU{ja\ l(tJ] .ti ammer
bearing the blame as “ faulty ?; estimated loss, $180,000. *’1“_“ ‘“‘t‘“‘l" t‘) &
of 469.44 tons was at a wharf; a heavy sea came 1h, dlﬂt = N.Th‘rn‘md
her lines, through carelessness her sternv]m.e I'U‘l'llled t t}t- t}I}JIL)ll];udI %
though able to reach the moorings, she dragged on to il

was a loss of $77,500. . ; L

Of these disas:ters, all but one took p}f‘lcl't‘ previous tU\ ]:G:Jf‘ll“l’;‘lﬂ‘%‘
18763 two of them in 1875, and nine in 15:b. Since ]Ji;’(it..;]li‘ jlux .' n' tl(i
Jatter year, including two winters, of which the past Ol S BANA UU
for the severity and number of its southerly gales and for its heavy seas,
1o vessel has been wreeked from stress of weather on ﬂl{:-ﬁl‘;t)c"lst of Cali-
fornia south of San Francisco. On the 24th of March, 1877, a schooner
of 43.93 tons did get ashore, and was wrecked, at a loss of 84,000, but
it was because there was no wind and the current drifted her into
bmj&ali%ion who has for years kept an account of disasters of all l{lpds‘:
which happen to vessels, tells me losses are not NOW near 0 NuMErous as
in former years. This is natural, for each year the masters of coasters
are becomihg‘ acquainted more thoroughly m‘th_ t]mipeculmrmes. of fogs,
winds, currents, and the swell at various points of the eoast as well as
with the other dangers to navigation, and ean better avoid them.

Trom'the foregoing record, it seems the time has not yet come when
the necessities of navigation can fairly compel the construction of a har-
bor of refuge along this coast. ? |

A breakwater at the harbor of San Luis could not have saved a life of
those lost, nor have prevented the destruction of one of the vessels re-
ferred to. Such a construction here would probably tend to hasten the
shoaling of the inclosed area, and in connection with some shoal spots
of limited extent in the approaches, would, during the thick fogs which
prevail in the summer months, render entrance and exit from the harbor
more difficult.

This harbor is the chief port for the exports and imports of the town
of San Luis Obispo and portions of the surrounding country. A narrow-
gauge railway now connects the town with the landing, and it is intended
to extend a branch to the Santa Maria Valley, to aid in the movement
of its produce and return merchandise. :

From statistics kindly given me by Messrs. Goodall, Perkins & Co.,
general agents of the Pacific Coast Steamship Company, it appears that
for the year ending October 31, 1878, there were received at the Port
Harford landing as follows:

IMPORTS.

General merchandise, in tons of 2,000 pounds . .oooo. oo caaaan ool LolL 2,814. 26
General merchandise, in tons, measurement .o cooeevneevocr ceeevane vaaeas 4,903.00

AN T L i s Aea A e i P s BN A el e el ey e per e dr i 1 )
Lumber, feet, Doard-meaSuTe - - ... coeet comonbomacme somenibomassonnnna. 3,133,206
e iharrela.ece. it oo ca s 7

EXPORTS.

Hides, tons of 2,000 pounds ... ceee veeecuan annnn b 60.73
Pelts, tons of 2,000 pounds. .cceee ivaenn vaaennann. 22.35
dallosdans ot 2000 ponnds o s nh oL S T i 6.99
Asphaltum, tons of 2,000 pounds ......ccveeeeeaens 23,25
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Iron ore, tons of 2,000 ponnds ... ... ... i
Grain, Inluﬂ»l".f‘lilﬁll;m]iillrl.-i DN T P 2 TE, B o P Sl :‘2.,%.}3_7?
Wool, tons of 2,000 pounds..... . 2 . 3, 301, 5_][;
Butter, tons of 2,000 pounds .. s vemescranana SRR QJ
Cheese, tons of 2,000 pounds . 64
General merchandise,

Total tons
Stock (head) 1,932
y o
San Luis Obispo is in the collection-district of & X i San I i i
L f - ¢t of San Franeisco. San Francis
S escpmmiied 8 san Francisco is the

The amount of revenue collected at that port durine + : T
- 2 é at port during the past fiscal yvear is given a
$6.336.314.07. T g the past fiscal year is given as

The nearest light-house is at Piedras Blancos,

Q Y : The nearest fort is at Fort Point
San Francisco. t Point,

As the result of my examination of the locality and of such records
and statistics as have been procured, 1 do not think the construction of
a breakwater for the harbor of San Luis Obispo an improvement proper
to be made at present.

Respecttully submitted.
C. SEAFORTH STEWART,
Lieutenant-Colonel of Engineers.

II.—EXAMINATION OF HARBOR OF SANTA BARBARA, CALIFORNIA. ,

The roadstead of Santa Barbara following the general direction of the
coast, is some 100 miles to the southeast of the harbor of San Luis Obispo,
25 to the northward and westward of San Buenaventura, and nearly 100
in the same direction from that of Wilmington. It is exposed, more or
less, to wind and sea from south of east round by the south to nearly
west. In general, there is no difficulty in landing at this place, where
there is a good wharf, reaching to deep water, alongside of which vessels
are made fast.

During the winter season now and then severe southerly storms, usu-
ally of short duration, do oceur, which may make it impossible to land.
This, however, it is said, rarely happens.

The islands, parallel to the coast and some 23 miles to the southward,
aid in sheltering the roadstead somewhat from heavy swells from the
southward and southwest, and during southerly gales vessels can seek
shelter under the lee of the natural breakwater thus formed. Owing to
the fine climate and agreeable surroundings Santa Barbara is already
quite a place of resort for those not in robust health or who desire a
pleasant residence. In addition, the hot sulphur baths in the vicinity,
sea-bathing, and other advantages will probably combine to make it a
favorite watering-place.

The population may be about 5,000.

The mountains to the northward, running east and west, isolate it, ren-
dering access, except by water, somewhat tedious, and limit the area of
whose products it may be said to be the outlet; so that there is but lit-
tle back country available to make it of much importance as a commer-
eial port, The coast-steamers which touch here every two or three days
with a few sailing-vessels easily supply all wants so far as imports and
exports are concerned. It has been reported that sailing-vessels and
steamers to the number of 2,760, exclusive of regular passenger and
freight vessels touching here, have passed through the Santa Barbara
channel, in both directions, during the past three years. It so, records
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of disasters kept for the last four years and :ﬂ?ﬂ(?r_ﬂ a lilll(]“‘: »-.%:i"\ \(‘.ln::hl:]
count of any vessel having gone ashore on the (:”:Ehr,i,lf,n.l,l.b:, it
nearer Santa Barbara than the harbor of San l,u\m.“\ ¢ |\l1]”‘ {i:{:;n‘-i‘;&-
miles on the one side, and Point Sal Landing, upward c{i h H 1’ l:‘r:.in(‘i\'(“';
Tt is nearly two years since any vessel has been lost S()lll}!..l:‘_li :].] ! :""]1.(;1"11
on the coast. This would seem to sl_mw that 1111_'. ]I[’('(.\\.l.l.l .\.;3 F‘uu‘ j}q
navigation do not require at this point any H]ll.‘(.'lill tl'm11-?1({{"!"1:”-2-1-u:ni.'
protection, so far as Stress of weather 18 (:('nlslth’l('(!h.l’ !,l. ‘.l.I ) Il'!!‘.lhlllll'l\"(;
of the lives, 68 per cent. of the money value, and -}‘, per I{ «“1 '1‘ lon ‘:'{:-
lost during the past four years and h\'e'm(mths by the .-an.mnlllfzf of :1
sels between San Francisco and San Diego has hf'l"lll 111,1‘0 T(;lltl_?‘h,;’]‘{ nlljl::l
perhaps to insufficient caution on the part of 13'.&\'1_{::1_101_5: , ._.;.i},ml‘r oo
directed to examine as to the practicability ot building a breakwats .1).
Santa Barbara, the result of the examination madeis the f-mnv-]urqm’x {‘ll.lf,
mayv be built if it is deemed worth while to make a large (‘\1)('[1‘(11“1]::
The mountains in the vicinity contain sandstone and probably othul
rocks which may be durable enough and may perhaps be had of ]n-opfq
sizes. To find out with certainty, quarries would have to be opened at
rarious points. . : s
On the tracing forwarded herewith are given a plan and section of a
breakwater. It has been placed in as shoal water and is of as ]nt‘th-; ex-
tent, 1,320 yards, as is thought would answer for a harbor of refuge of
the smallest size. The same cross-section as given 1 the case of San
Luis Obispo will probably do here. The bed beyond cu‘(‘h end n]} the
work to be protected by an apron of small stones to a distance of 100
yards. The quantity of material is taken at three-fourths of the calcu-
lated volume, and one cubic yard as weighing 2 tons. ‘_\s‘th!»rv might
be greater expense here in moving the material than at San Luis ( )bispo,
the cost per ton of mass, in place, is called $3.29. There will then be
required—
he hody of the work.. 1,087,019.08 tons, at §3.2 &3 532,812 9.1
Apron at ends ... .... 95, 613.42 tons, at $1.50 . 38,420 13

—_—

TPatalie e 1,112, 632.50 tons, costing 3,571,232 14

This gives about 842.9 tons per running yard, at 82,705.48.

Statistics of imports and exports have failed, as yet, to reach me. It
is thought, however, the amounts cannot be very large.

Santa Barhara is in the collection-district of San Diego, which is the nearest port of
entry.

The amount of revenue collected there (San Diego) during the past fiscal year is
given as $5,102,35.

Santa Barbara light is the nearest light-house.

The nearest fort is that begun some years ago at San Diego.

As the result of examination and investigation made, it does not ap-
pear to me that a breakwater is required at Santa Barbara for the needs
of general navigation.

Respecttully submitted.

C. SEAFORTH STEWART,
Lieutenant-Colonel of Engineers.

IIL.—EXAMINATION OF HARBOR OF SAN BUENAVENTURA, CALIFORNIA.

The town of San Buenaventura lies at the foot of a spur of the coast
range between the San Buenaventura and , Santa Clara Rivers, on the
north side of the outlet to the Santa Clara Valley, It isabout 25 miles
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to the southward and eastward of Santa Barbara and some 75 to the

]191'111\\';1111 ’:II‘II(} \\'vsl'\\':n.'d n_t llu-.lluu-l_mr of Wilmington. The climate is

pleasant. The population is estimated at about 2,000.

_ The harbor is an open roadstead, formed by a slight indent of the coast-
line, and is exposed to \\'l_nci and sea from. the southward of east by the
south to the northward of west. The bottom is of sand, and understood
to be not particularly good holding-ground. The seas in southerly and
westerly blows are said to be heavy. There is a wharf, at which some
of the coast-steamers and sailing-vessels touch. EFrom this a portion of

-the produce of the Santa Clara Valley is shipped, but the great bulk of
the grain is sent from Hueneme, about 10 miles farther to the south-
ward and east ward, from which it is expected 14,000 tons will be exported
this season. As yet, San Buenaventura is not a port of great commer-
cial importance.

Upon examination, nothing was seen to make the building of a break-
water more impracticable here than elsewhere, nor to recommend this,
in particular, as the site for such a work.

It does not appear that any stone-quarries have been opencd near the
town, and, on inquiry, I heard of none. In the mountains, between this
place and Santa Barbara, are large quantities of sandstone. Much of
it near the surface is seamy and shattered, and unfit for use.  Perhaps
if quarries were opened on a large scale, a better quality might be found
which could be got out in large blocks, The prospects are that the ma-
terial would have to be hauled quite a distance, or procured from some
of the adjacent islands, or other points along the coast, thus increasing
1ts cost.

A plan and section of a breakwater are shown on the tracing of this
harbor. The least dinensions that would probably answer are given.
Two positions for the westerly branch are indicated; the more northerly,
or broken line, would afford a better shelter from westerly seas, but
might interfere in a greater degree with along-shore currents. Anapron
of small stones is to be laid for a hundred yards beyond the ends of the
work, to prevent the formation there of deep holes and the deposition
elsewhere of the material that otherwise would be moved. The eross-
section from the bottom to lowest water of spring-tides is similar to that
proposed for the one at San Luis Obispo, but as this is a more cxposed
situation, the slope between that level and highest water is made %,
and thence to the top 4, the thickness there being increased by 5 feet.
The stones are to be put in place by some of the methods used in
such eonstructions. The amount of stone is estimated by taking three-
fourths of the volume of the solid given by calculation. Each cubic
yard is supposed to weigh two tons. It is believed the cost per ton in
place here will not be less than $3.25. Then
The line AB will require 1,767, 046. 41 tons, at §

545, 742,900 83
Apron at ends will Tequire ..ooeevoccve-une 37,898, 72 tons, at 1.5 58

3, 34R 08
Total 805, 945, 13 tons, costing... 5,801,248 91

This gives an average of about 1,368.14 per running yard, at a cost of
$4,394.881.

During the year 1876, three vessels were lost at San Buenaventura.
On the 25th February of that year, the steamer Kalorama, of 469.44 tons,
was at the wharf. A heavy sea came in, the lines were let go, and the
stern line fouled the propeller, The vessel got to the moorings, dragged
ashore, and was finally wholly wrecked, with a loss of 877,500, Und’she
been able to work the propelier this would not have happened. Very
often along the coast of California, with no wind and a smooth sea, the
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heaviest waves will come in, due to a far-off storm, or “‘)1?'{‘1?““‘3 < g"“d'f'
tant earthquakes, and do much damage. On the ?-’“.1.“1 o ”t (e
ing, the brig Crimea, of 223 tons, was beached during 1‘1‘)“" ‘{'.'“_ '%1}‘-“
gale and sea—loss, $9,200. The Ist of the Sm:m:m““lg,. .if’(.l.].] e . “l
brig Luey Ann, of 199.61 tons, in a ‘l)(}l'l'.ll“'l,‘.‘it- L’.il{l' ~rllld 1eavy :‘“]-;:;.1‘“1}“ ‘.
her moorings and was wrecked, with a loss of $6,500 and fllllt_‘.lll-.. s I'M'
the last two years, though the last winter was noted :1!tillil t_llk £ ‘1”“1 ; ‘_’11
the number, length, and severity of its storms and seas, no vessels have
been lost between San Francisco and San Diego.

. 3 EA v _ P Y ATYATTE o~ v . Y
The following statistics of trade for San Buenav entura during the.

years 1876-1877 are given by Messrs. Goodall, Perkins & Co., of the
Pagcific Steamship Company:

Jird-seed
Beans . ...
Flaxseed
Potatoes .

Peltge. ool

Honey (extracted). ..

Honey (combs)

Rock soap -
SupdriegE NI S Lo W TN S e A A T S do

Refined petrolenm. ..
Hogs

Sheep ..

Lambs. ...

Dry hides

Tallow

General merchandise tons. .| ; 4,713
Lumber el ..| 2,017,208 2, 801, 605

S{m Buenaventura is in the collection-district of San Diego, which is the nearcst
port of entry. The amount of revenue collected at San Diego during past fiseal year
15 given as 55,102.35. The nearest light-honse is Hueneme light,

The nearest fort is that begun at San Diego.

From the examination made and from such other information as has
been obtained, it does not appear that the wants of general navigation
require, as yet, the construction of a breakwater at San Buenaventura.

Respectfully submitted,

C. SEAFORTH STEWART,
Lieutenant-Colonel of Engineers.
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EXAMINATION .‘\NT)‘ .‘41']?\"]-1‘{ OF THE COLORADO OF THE WEST FROM
FORT YUMA TO EL DORADO CANON.

SAN FRANCISCO, CAL.,
April 22, 1879.

Stk : Instructions from- your office, dated Washington, D. €., July 8,
1878, charged me with the examination or survey, or both, of the Colo-
rado of the West, from Yuma to Ll Dorado, provided for by act of Con-
gress approved June 18, 1878, :

Such a personal examination of that river as was practicable was
made between the 12th and 28th days of August. It was supposed
this would be the last trip of any steamer to E1 Dorado for the season.
The stage of water in the river was higher than was expected, so the
information wished as to its condition in the low stage could not be ob-
tained then. Enough was seen to show that an examination and such
instrumental surveys of portions of the river, at its lowest stage, as the
funds available should allow must be made to get any reliable data on
which to base any plan of improvement for the fixed obstacles to its
navigation.

There was but little freight taken up or brought down the river on
this trip throughout the 344 or more miles of its length traversed, and
but 4 or 5 passengers.

The country, at that time, excepting the low river bottoms, covered
with young willows and cottonwood, presented a most barren and des-
olate appearance. It was as hot, uninviting, God-forsaken looking a
region as one would care to see. With some exaggeration it might be
said the river was going where it listed through the light loose soil or
the valleys, which material seemed to offer hardly more resistance to
its course than would drifts of newly fallen snow.

After my return, when Lieutenant Pagson, Corps of Engineers, became
available for the duty, he was directed on the 2d of December to proceed
by rail some 700 miles to Yuma and thence by steamer 285 to Camp
Mojave, so that, if practicable, he might examine the upper part of the
river for 57 miles above that post at the lowest stage, which usually
oceurs between the middle of December and that of January.

He with his party left San Francisco on December 4, and reached
his first camping-ground near Hardyville, 12 miles by water above
Camp Mojave, on the 18th. e

Having made the ascent of the river to or beyond El Dorado in skiffs,
the party desceaded in'them some 344 miles to Yuma, examinmg all
important obstructions, and arriving there January 13, 1879. :

Since his return to this city, Mr. Payson has been occupied in having
the results of his examination and surveys, together with plans of sug-
gested improvements mapped ; also in procuring statistics and in making
his report and its appendix transmitted herewith; to which you are re-
spectfully referred for the plans and details of his gl;el-atlolls, _aml for
the descriptions, characteristics, statistics, &e., rellatmg to the river.

The improvements suggested above Camp Mojave are estimated to
cost $85,000. These estimates seem to me too low, considering the out-
of-the-world region in which the work is to be done. At present, prac-
tically, this expenditure would be mainly for the benefit of the small
quartz-mill at El Dorado, which is apparently in a feeble Gﬂlldlth‘n.
The firewood for this mill is obtained from Cottonwood Island, spme 26




