1756 REPORT OF THE CHIEF OF ENGINEERS.
THE OPERATIONS OF THE PRESENT SEASON.
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" o i o Q- as hee ‘ avallable 2
harbor act of Mareh 3, 1879, has been made ay
Temoving snges, e e Al B
A call by Z‘L&\'ertisement has been made for bids,to 1]{.. nllulm;l 1'1.:-”3“;:3
and it is Supposed that the work pr()jcc‘refl will be ;}n_‘.liunnu under ¢
tract during the months of August and f:opteml.u r. s b
For the yeqp ending June 30, 1831, the workl which has .)(_.{] 5 :riqti[i
in the preceding pagés ought to he prm'ule.l\ .1,“1‘5 :1.11‘.1 ']m. ll} ’}"1?1“]. alon
of $60,000 is agked for the Sacramento and &o,“l_"'_ for t 1e i‘-l ; !‘ -
This sum will be sufficient to make all the construutz'ml? that are no
considered adyisable to build a snaghboat and to remov u't 1€ :;1?(1&.. :
"The miversiara in the cnstoms.distriel of San 1?,-;1-;"-3]5(-(:),4:1t which port there was
collected for duties in the fiscal year the sum of56,147,840.24. ek L e
The nearest forts and light-houses are thoseIn the waters of San Francisco Bay.
Reference is made to the appendix for such statistics of trade on
the river as it has been possible to obtain. :

Money statement.

July 1, 1878, amonnt available ............ Sttty o8
Amount appropriated by act approved March Sk e

July 1, 1879, amount expended during fiscal year

Sy 8O i T v laBIe e e B s e e i 11,176 66

Amount that can be profitably expended in fiscal year ending June 30, 1831. 63, 00

COMMERCIAL STATISTICS,

8AN FraNcIsco, CAL., July 7, 1879,
CoLONEL: T have the honor to submit the following statement of the general fraffic
on the Sacramento River during the year 1878, as furnished by the respecilive compa-
nies: :
Tons.
At I OAC R R e e e . 28, 800
Ca-l}fornia Transportation Company* 959, ”[_")
California Steam Navigation Company 80,250
San Franciseo Transportation Company g0
San Joaguin Wooq Company (estimated)........o. ... .. .. sreen-as 285,000
-
Total

R b S o R R BRI
Respectfully submitted,
L. J. L CoxTE,
Assistant Engineer.
Col. G. H. MeNDELL, E 4
Corps of Lingineers, U. 8. 4.

—_—

Abstrac

't of bids received and opencd August 1, 1878, for the removal of snags.

No. | Priée per
| snag.

2l | Albert Foster
2 | Sheldon & Gr.

* Business on this ]_‘u;; W,
districts,

a3 very small for 1878, on

account of the general overflow of the farming

APPEXDIX IT,

Abstract of contracts made between June 30, 1878, and June 30, 1879.

Price per
snag.

REPORT OF MR, L, J, LE CONTE, ASSISTANT ENGINEER.

SAN Francisco, Car., April 12, 1879,

CoroNrL: In eompliance with your written instructions dated March 6, 1879, “to
proceed by the first opportunity to Courtland op Kercheval’s, on the Sacramento River,
and sound a selected space above or below Kercheval’s repeatedly during the fall of
the year, &ec., and study to some extent the level and movement of the bottem of the
river under changing slopes, velocities, and heights of floods,” &c., I have now the
honor to submit the following report : &

On Mareh 7, by your permission, T engaged the services of tw
o’clock p. m., proceeded up the Sacramento River to Courtland.
the 8th I left Courtland and arrived at Kercheval's about noon of the same day.

Sounding operations were commenced on Monday, March 10, and consumed the
greater portion of the day; the remainder was spent in obtaining samples of the sedi-
Ientary waters in the channelway of Old River, opposite Kercheval’s, the samples
being taken simultaneously at five equidistant points alone the depth from the sur-
face to the bottom, The apparatus used in taking these samples was an impromptu
invention which, however, I found to answer the purposes admiralbly.

The plan of operations, roughly, was about as follows :

o boatmen, and af 4
On the morning of
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2 s of the sediment bottles,

Figure 1 in the adjoining sketch represents the details of f;:}; g{):'}:iln?:;‘r and preserv-
together with the necessary valves and other a.t.t.-w.hmml]twmmv o m]r‘-'h B B tightly
iufx; the samples when f:ﬂf(r_u. A_::L stout rubber pm}dtpl:-tiwﬁ-'t L of the o
down upon its seat, the joint being made snug and “‘ % = e it bringing the proper
leather washer ¢. The boftle can be opened and close d 1 L e
strain upon the connecting line, and ean be closed bi: -].[;]‘\1—' e e il the

Tig. £ represents the boat ﬂounnu;x down stream free o il ihe Bt of e
coxswain in the stern in the act of taking ﬂmnplc.s. }ﬂ {'11\' e o el s
ples, firstly the leadsman allows his line to run out .-th):\r s toatint ox
out the sample line with bottles attached, so as to ]1:111“_l i-a u-tunpfn L il by simply
until the lead strikes bottom. The coxswain then t."i!:Il‘B] : :.*-T]\'v . Dameuits
hauling taught on the sample line, which strain ri]w,uﬁtthlﬂ“; o ey ")
of each boftle, thus cansing the same to be filled adits i T
Relaxing the strain on the sample Im_ﬁ causes the valves o hér?tlc'? i
ot the rubber bands, thus safely securing the smnples“ 1%; ?‘mc-ms D e
thus rapidly hauled to the surface and into ﬂm. boat by mes
sample line being allowed to haul loosely in a bight.

‘tion
1€5 are
line, the

The sounding operations were going on when I had oceasion to notice certain irregn-
larities in the surface of the sandy bottom of the river which npon careful examina-
tion proved to be interesting.

The surface sand was found to be composed of an irregular system of ridges and
hollows, the flat slopes heing on the up-stream side of the ridges, while the steep or
unstable slopes lay on the down-stream side,

APPENDIX IT.

The following sketeh represents the relative form and dimensions of these fluvial
“sand dunes,” so to speak:

These same features were observed on a grand scale throughout the entire channel-
way of Feather River between Marysville and the mouth, where the exceedingly shal-
low and scattered water afforded rare opportunities for examina- =
tion

The observations for velocity of current were taken by means of
single and double can floats of large dimensions, the results of which
showed the surface velocity to be=5.50 feet per second, at the
depth of 18 feet below the surface velovity =4.48 feet per second,
the depth of water along the path passed over by the floats being
from 20 to 25 feet,

The stage of the river, while the above observations were bein
made, was =11 feet above low-water adopted.

On March 11, T took the opportunity of examining into the expe-
rience of old settlers who had tried the warping system of reclaim-
ing lands before the construction of the existing system of levees.
In order to obtain this desired information 1 went to Mr. Sulli-
van's ranch. on Sutter Island, which forms the westerly bank of
Steamboat Slough, and there saw the fresh results of the warping
system as still carried on,

I had instruetive discussions with many old settlers in regard to
these matters, the result of which is about asfollows: Iascertained,
in regard to the quantity of sediment that can generally be ob-
tained in one season by any ditch of given dimensions, that expe-
rience so far has proved the results to be very uncertain, both as
to quality and quantity, This uncertainty is brought abont prin-
cipally by the continual variations in the relative quantity of sedi-
ment held in suspension by the river waters coming down. For
example, when the Upper Sacramento River is swollen and dis-
charging large quantities of comparatively clear water, while $he
Feather and American Rivers are at low stages, the river waters
passing this locality are comparatively clear and barren of sedi-
ment. On the contrary, when the American and Feather Rivers
are either one or both swollen, while the Upper Sacramento is com-
paratively lowin its banks, the waters passing this locality become
densely charged with 2ood rieh sediment. This must, however, be
caught on and during the first of the rise, and before the slow-trav-
eling sandy sediment has had time to work down from the channel
above. As the river reaches higher stages the percentage of sand
becomes too great, and the sedimentary deposit is barren and ob-
jectionable for farming purposes.

Warping has also been tried on the banks of Georgiana Slongh,
near Winter’s ranch on Tyler Island, where some 207) acres of ad-
joining tule lands have been su sfully reclaimed in one season,
The sedimentary deposit in these instances, as in others, not only
raises the general level of the land, but also kills out the trouble-
some tule completely. The greatest depth of deposit was 3.5 feet,
a short distance back from the bank of the slongh, from which
point the thickness gradually diminished as the distance from the
banls inereased, until a point was reached about % mile back, where
the deposit was barely 3 inches in depth. Beyond this there was
more or less filling, which;, however, has been left out of considera-
tion, being spread out in & manner such as to render fair estimate
Very uncertain,

From the data, such as were furnished by the neighboring ranches
on the river, I think T am justified in expressing the opinion that
by opening a single diteh 3feet wide and 8 feet deep (at the bank),
extending, say, 200 feet back from the margin of the river, a farmér
] "low land to an average

o
(=]

FuSLINY

can in a single season fill in 30 to 35 acres of
depth of 2.5 feet, which corresponds to a deposit of 102,900 cubie
feet per acre. This presupposes that the rise in the river is on an
average such as to canse the ditch to flow for an average period of
3.5 months.
All farmers thronghont this section of the country, who have
given the warping system any trial, agree in their convictions that,
when conducted with jndgment and eareful consideration of the
sedimentary character of the waters to he used, thereis not the least reasonable donbt
but that a laree per cent. of the sediment transported by the first rise in the Sacra-
mento River could be usefully disposed of by the riparian Proprie’ ors,
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ti f harren § o entirely too great, where-
As heretofore practiced the percentage of barren sand was UL,:UI_ bt

o o e QYT
by the warped lands were useless for agricultural 1?11113f‘=t54'5£f°1: aﬁ‘q‘;‘bﬁ};f to allow the
after the deposit was made; moreover, the practice Iule b Sm; ‘5'1-\" 9.5 months, Te-
ditehes to remain open thronghout the entire high-w a%uk_sc[:lrh e () L »
cardless of the physical conditions of the river water during i _Irl) ek i the Jevis
= While in this neighborhood I also had occasion to e,‘.\.il-l?ll;e ‘l.]'d.‘ln?(‘ba,l‘ﬂ';.- he
skirting the banks of Stedmboat Slough, \.\'hlch llatl_car}nitl ﬂ‘l"“?.;' 501;10 beine bene-
ity to be covered with sedimentary deposit of considerable d ('}j. i-’t 1:][{5 I)ﬁ: fines
ficial and others detrimental in their character to faquu-lg-'”iﬁ;m;iféll Tt extondnd
emrred in February, 1878, and was the site of an old warp Sl ‘well as the char-
along the bank for a distance of about 150 feet, :a,_nd t}lq quan 3,-1 (‘1{1’:&1{1{@ Ii'omult-iuu
acter of the materials deposited throughout this vieinity, 10 deltda 7
was truly astonishing. ) et

The number of am%:s appreciably raised by the barren S.'L]fvl(]‘. ?i!(mfa ‘tﬂfl T:ti:gq\(;}({?
be certainly over 60, while the area covered by fine muddy h:?( .1-1?@1'{ (( ﬁqhﬁcd A
estimated at 30 to 40 acres more, making in all some 100 acres of reclal
bottom. : it

The depth of deposit was greatest about 200 yards bacl_\ frc?n{ P}e’e]flair:kb“t.%lli-u;ﬂ?
depth of sand was fully 8 feet; thence out westerly, as “1311 1;“ ‘tdttll:;a iddle ot
the depth of deposit gradunally diminished until it reached ):111011! i e
¥sland, where the deposit was only a couple of inches in dept i’a e 1; : al{i\‘lé Ly ey
sediment or “slickens,” such as is seen 1n the ehanuel ef Feather larg
guantities. . o
: The following sketch represents the main features of this breal:

Specimens of the different varieties of sediment are herewith transmitted. I was

somewhat surprised to find a very large quantity of coarse rounded cravel lying on’

top of the sandy deposit, varying in size from that of ordinary domestic beans to tha®
of ounce musket-balls, I cannot conceive how gravel of such dimensions cumlq pos-
sibly be transported by the comparatively slow currents along this lower section ol

the river other than by simply rolling along the inclined plane formed by the bed of -

the channel-way ; moreover, I am of the opinion that the fact of the existence of such
coarse gravel discharged from a crevasse in this portion of the river goes to prove
conclusively that there must have been an extensive depesiband corresponding rise
in the bed of the adjacent channel-way simultaneous with the crev: and further-
more that this channel deposib extended up to and on a level with the bottom of the
crevasse, thus forming a more or less continuous inclined plane fellowing the river
bed and out througly the erevasse, along which the heavy gravel in question was
transported by simply relling motion. 3

After careful study of all the data on this subject, furnished by warping operations
as well as crevasses in the levees, I am now decidedly of the opinion that a large por-
tion of the low tule lands adjoining the Sacramento River and its tributaries can be
rapidly and successfully reclaimed by a properly regulated system of warping sluices.

These sluices should be deep-seated at the bank, so as to catch the sediment of the
first rise, and should be made in the form of wooden boxes, or, hetter sill, wrought-
iron pipe supplied with suitable cut-off valves, by which any waters containing ob-
jectionable sedimentary matter may be cut off at will. The water after passing
through the sluices can be then led to different portions of the area to be filled ac-
cording as the deposition of the material may dictate,

APPENDIX IL 1761

All the lower islands in the Sacramento delta, such as Sherman, Bannan, Twitchell
&e., the reclamation of which has been attended with disastrous failures, ean by this
system of operation have their general level so raised as to render subsequent
reclamation a comparatively easy matter.

On March 12 I made a second series of soundings along Old River and Steamboat
Slough, and took observations for velocity above and below their junetion, as well as
in said slough. Above the junction I fonnd the surface velotity to be = 6.54 feet per
second, while at the depth of 16 feet the velocity by means of double cans was found
to be =6 feet per second, the depth of water along the path of the floats varying from
18 to 23 feet. ' =

Below the junction and opposite Mr. Kercheval's the surface velocity = 6 feet: per
second, while the subvelocity at a depth of 16 feet was found to be 5.90 feet per sec-
ond, the depth of water along the path of the floats varying from 18 fo 25 feet.

Observations for velocity were also taken 'in Steamboat Slough, but subsequent
criticism led me to question the results, the conditions of flow being unsatisfactory in
many respects.

While the above observations were being taken the water at the gauge stood aft
11.40 feet above low-water adopted.

The cross-sections made at the head of Steamboat Slough donot exactly coincide
with those taken in November, 1878; consequently I am unable to show as reliable
comparative results as were obtained along the Old River channel.

On March 13 I thought it wounld be advisable to examine an additional reach of the
river above Kercheval's, and thus obtain corroborative evidence with regard fo the
rise of the river bed, and then take channel soundings on my return down-stream.

Accordingly T proceeded to Courtland, and there sounded over a porfion of the
channel-way surveyed last November. The results showed a very perceptible increase
in the relative rise of the sandy bottom as compared with that shown by soundings
made ab and near Mr. Kercheval’s house. On my return I took chaunel soundings;
these results are plotted on Sheet No. (—), showing comparative longitudinal sections
of the channel for a distance of 2.25 miles, wherein it will be seen that the rise in the
Jevel of the bottom was about 3 feet, and quite uniform.

Observations for velocity were taken abreasbof Courtland wharf, which was found
0 be—6 feet per second in mid-channel, the water on the gauge standing at 11.20 above
low-water adopted. .

On March 14 the party took passage on the steamer Reform, and started down river
for San Francisco. While on the way I caused channel sonndings to be taken from
the lower deck of the steamer at and near the Ironhouse Shoal in Old River.

The restults of these soundings ¢an be compared with those taken in December, 1878,
when the latter shall have been plotted.

* # # * * *

Respectfully submitted.

L. J. L CONTE,

Asgistant Engineer,
Col, G. H. MENDELL,
Corps of Engineers, U. 8. 4.
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