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SURVEY OF THE BRAZOS RIVER IN TEXAS PROM EI("}HTVMILES_.-\]E{JYE‘I
ITS MOUTH DOWN THROUGH ITS MOUTH, TO THE OUTER EDGE OF
THE BAR IN THE GULF OF MEXICO,

This work was commenced on the 30th of September, 1878, under, the
following instructions sent by telegraph because of quarantine against
New Orleans

NEW Onrreaxs, dugust 10, 1878

Send Mr. Ripley, with Mr. , and with saitable instrnments and
party, to make a survey of the Brazos River from its month to a point 16 miles above,

The survey ordered is to form basis for a report upon the Brazos River as a harbor
of refuge and naval station. :

To make it for either purpose; our present knowledge of the river suggests three
things :

1st. Deepening of the chanuel across the har in the gulf at the mouth of the river.

2. Enlargement of cross-section of the river both by widening and deepening,

3d. The exeavation of basins, connecting with the river, without interposition of
locks, and snrrounding these with embankments having their crest above the level of
storm tide, and so built and protected as to resist the waves of the gnif during the
oSt severe storms,

The survey is to furnish aceurate data for plans and estimates as above indicated.

Ist. The survey of the bar is of the least importance, and should not be allowed to
delay completion of the work, Days may be selected for it and if not enough favora-
ble offer before the other work is completed, then it may be left incomplete.  One rea-
son for this is that the allotment is very small, another is that I do not wish to keep
Mr. Ripley and party very long away from Galveston.

_ 2. The16 miles'of the river should be carefully and closely sounded, the shore-
ine accurately ran, and its height above the plane of reference noted on either side of
the river at intervals of 100 feet. This will give data for deepening and widening of
the river-bed, Character of bottom should be noted frequently—same of banks,
3d. The survey should include g 8trip of land on either side of the river about half

i m:l‘e n width, giving levels, character of surface, soil, and topographical features
generally, 50 as to guide in selection of locations for basins and in making estimates
for exeavation and embankment, 7 :

: 4'}1 A permanent monument should be erected at Velasco and another at the npper
].]3;-1’7., _O_f Sllr;'](‘r? on which the’s‘:-amon plane of survey should be marked for future
iruil:t u;fl their riri?fo?s 1;;}':;11;10“] d be properly connected with one or the other of

5th. Velocities of cnrrents may be noted if the Iabor does n
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APPENDIX K.

On receipt of the chart and report, I found that the survey had been
commenced at the upper end of the section to be surveyed and that
suspension had left about 13 miles of the section near the Gulf—the
most important part—incomplete as to hydrographic work.

Under date of March 1, 1879, T directed return of the party to com-
plete the survey. This latter work was completed on March 12, and
plotted on the chart. _

But few soundings were taken over the ba ", Which is of sand, very
shoal, and only at rare intervals smooth enough for such work. I could
not afford to keep the party longer in the field to wait for a suitable
time to sound the bar all over, and I could not go to the expense of
boring to ascertain depth below the sand of the underlying blue clay.
The chart, of which a tracing will be forwarded when completed, gives
all information that may be necessary for the purpose of report on the
Brazos River as a harbor of refuge.

The following is Assistant H. C. Ripley’s report of the sSurvey :

REPORT OF MR. H. C. RIPLEY, ASSISTANT ENGINEER.

Borivar PoiNt, TEXAS, February 15, 1879,
CapraIN: I have the honor to snbmit the following report of the survey of Brazos
River, Texas:
FIELD-WORK.

Preliminary arrangements having been made, the t'icld‘-wm-}c‘}ms (:omnmncle(} on the
30th of September and suspended on the 14th of November, 1878, The (!etfu?a Qf ti;e
survey having already been given in my wec‘k]:." reports at t_ha tl!l;(.’;, 1t seems m_llya
necessary in this report to give a general description of the method m_qconf'lucli-lng the
work, with just enongh of detail to s.lm‘w the degree of aceuracy attained and to con-
tribute to a thorough understanding of the charts.

TRIANGULATION.

A careful triangulation, commencing with a base-line of 4.37:3-.:*“ ‘fees;- from_f}: A to
A B, was carried from the Gulf to A XV. The measurement of ,lllﬁf'f'lllﬂll"ﬁ'i “xalbl(‘mlk
tinued from this point to the upper limit of the survey by a carefully chaine« ) 1}11(:.
The base-line was measured with a 100-foot Chesterman steel-tape and the C-]la-l_l{h]g
was done with a 100-foot steel chain. Angles were measured with a ‘.‘,a‘t'ackpule\ijmln-h
sit reading to half minntes. By repetifions of the angle to about 360 degrees the
triangles closed to within 5 to 15 seconds.

OBSERVATIONS.

Observations for true meridian were taken at the base-line, near the upper hrmi_t 0%
the survey, and at numerous intermediate points. No ex@m!ml *5(’1‘]("8 ot‘t)\;s.cr.\]:_lt‘mus
for magnetic meridian was taken. But the mean of a number of ;ea(l:f;gs.t-a m;laaf
different times of the day and at different places gives the magnetic variation 80 21
east.

TOPOGRAPHY.

An azimuth and stadia line was carried along the 1'5}'&1'-‘.):11;‘]-:. connecting whenever
practicable with the triangniation orchannel-line stations. From this line the topog-
raphy was taken either by stadia readings or by intersections.

Independent level-lines were run on either bank of the river, determining the eleva-
“tions of points along the banks at intervals of :llleL. lUt.ljif_:c-r.. : .0 et

Distances were determined by pacing, t\hc li‘l!f_",'fii‘ of a ;nnveﬂhmng fr:-u}n-( 1)\ :t;\-.:
number of paces between known points of the stadia ]mv._ : “ ue.r_eullrmf )g;n.\r' lIl‘i
bluff (caving banks) and level on top, the elevations show a‘]w.f’u::g]j_[_o ‘_1”' an \i
But where the bank is sloping the line was run sometimes on the side of the slope and
at other times on the top or crest.
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: 5 : spmined by sections normal

Titie poneral dltsgir of W Hlane e cnf{{'lwm‘ “"?Eeﬁ“;?ﬁfll:':;(mﬂgrred the line was
to the Tiver at intervals along the main line. Mo LT £ the high bank taken
oenerally run on the batture to avoid timber, and elevations o g

Lo v, a 1 3 [ v
13\-3?;“’;{])1}?3&“11 of the river, where the land @s more ul]&‘;\"{ﬂ:{l} 1)11‘11;101.((:111:,111;11&?] ]\} l’]ﬁﬁ:: Lli::
to determine contours and ascertain the height ?f the rid %b llfil)élnetﬁx:o R
upon which Velasco and Quintana are siiiuatbed. With regarc H‘)t 7 tlx foe filmn etnel
of the levels, it affords me much satisfaction to be able to stai o !Mt O
(where the c’ont.inuous timber begins) fo the upper hﬂl‘lt of sury (].3,\(),100‘1\5 AR ].mint t-hc
tions of the two lines the greatest difference was tig Of :%t.(.mt.“ “;hmt of: ey
connections were not so good, and some level.g had to Ln, 1;1.1111 101 : 1t : fuoi‘ \\'.]Ii(']'l 1
But even in this portion the greatess error will not exceed 1 or Itui 0 ‘-} S
elovations of the bank is of little importance. In addition to the r&.- .e-\a‘ | ] o b
bank, the elevation of the water-surface at 120 places as ‘the lulxe W “j’ :-{111\::;11 ! ]tl\:uif
river was taken. A comparison of these With the records of 'gr‘;}lﬁeﬂ‘l“\'l'ttl—]in!:'*
close agreement, gives an additional assurance of the accuracy of the leve

HYDROGRAPHY.

The soundings were talen with a lead-line n:mrked to feet, soundings being called
to the nearest £ foot. g : <

Loeations were made by means of two transits sighting to the lead-line at 1 nters .1115
of about 1 minute, which gives an accurate location of every fourth som}r‘lvn‘xg. : n
rupning thelines of soundings an effort was made to have each line crossed by another
Tine to serve as a check. This wasaccomplished by runninglines diagonally from side to
side of the river, and trying them all by one long line running up an d down t]u_: river.
This proved very satisfactory, as giving a visible verification of all the hydrographic
work hoth as regards location and soundings. Any line which would not stand the
test thus imposed was discarded. e : :

The imperative importance of a rigid check in work of this kind will be appreciated
~vhen it is remembered that in taking sights for locations as often as once a minute
there is time to read but one vernier, and in the haste necessary to accomplish this
when the observer keeps time and records for himself there is great liability to mis-
takes, and the most careful observer is not infallible in this respect. In the absence
of a check, therefore, there would be a greater or less danger of uncertainty about any
part of the work, and any peculiarity not anticipated or unexplained would be looked
on with suspicion.

In taking cross-sections each sounding was located.

TIDE-GAUGES.

A record of the tide at the mouth of the river was kept for a period of 45 days,
gauge readings being taken every hour during daylight.

In addition to this, wherever the schoener happened fo be moored a gauge was
put down and readings recorded, so that a nearly confinuous record was kept by means
of these supplementary gauges. These gauges being connected with the level line,
served as a check upon that line during progress of the work, also as a check upon
the gange readings at the mouth of the river and for the purpose of reducing the
soundings, and, as we shall see hereafter, served an admirable purpose for determining
slopes. In order to determine the mean low-tide, the gauge at the mouth of the river
has been connected with the gange at Bolivar Point, a distance of 40 miles. The re-
sult of this conneetion is so satisfactory that I have thought it would be interesting
to give somewhat in detfail the method by which it was accomplished. Then, too, the
d_emﬂ% being given, the accuracy of a connection at so great a distance cannot be ques-
tioned.

_ The gauge at Boliver Point is a self-recording float-gauge of which the mean low
is known, and which gives the stage of tide accurately to iy of a foof.

The gange at the mouth of Brazos River was an ordinary staff-gange graduated to
tenths of feet and read to the nearest half-tenth. The comparison is made by means
of the maximum and minimum tides.

APPENDIX K.
The following table shows the comparison :

:Tubh- uj' maximum and mintmum 1 {.‘rgﬁ‘ rw:-fiuya« al H#'d;‘w" f.’

September and October......... A ws wians e At

Maxir 1 DI = Ll oo s
Jrazos River
Bolivar Point

RO e e S L S LT

Ootober. ceeveecasse

(1741 1] 1) = R

Maximum or minimum..eeeee-oeee-n--|
Brazos River cee] &
olisar Point: sl et el

Difference.......-cia--

Oetober..——-—2doo.

Maximum or minimum
Brazos River
Solivar Point

Difference.... .
October

Maximum or minimum.......
drazos Ri 2
3olivar Point

Difference

November....-ccueeeoammn- AR AN L, A

Maximum or minimom
Brazos River .- . ..odiL. s
Bolivar Point

Difference. ......

November

Maximum or minimam
7 Riv
ar Point

Difference

spD IN THE TABLE.—x indicates minimum tide; @ indicates maximum tide

below mean low-tide.

iver and Bolivar

5| 435 |2
.40 | 1.66?

‘:.(;"'J 2.0

12,40 | 2.70
.00 | 00

2.70

; — indicates
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1t will be seen from this table that there are 40 minimum and 18 n

comparisons.

The mean of the MiniMUME 18 ..o oo-wacoee o
The mean of the MAXIMUIS 18 con-e -ooo- S
The total MEAN 8 < axx snasimmmzssemssomaznonte zos
Whic 8 & \ mean low-tide reads on the Brazo ! ‘
B ,]ll‘llfélﬁ;ﬁzigﬁ,&h&fjltl‘fx:\]ir\:l:{inmm and milli!lilllll]:ﬁf)iiil[!(!1‘]-;1}]]&. n‘l]’ml\l'.'ﬁl‘;hl:ii _H:‘]}:Igh
e e | , low-tideslower at Brazos tiver than at Bolivar Point by an
?&;t{x:rtti? Illli‘iﬂilg] T“:l:\tﬂlxtrln(:::‘ L!'11‘11|11:ie_~' as we should expect t'rcmE jhu positions u{ljlu\
:""mwos : ,{Lt‘ ]50]&?{11' Point the gaugeis 6 miles from the bar, while the Iiruzc.m lu‘\-er
T':lel.:;i; {s but 1 mile, and hence wonld feel :1'.-5511:11‘1 t;rl_u thu!-‘wnu!d nntvslmw 1M-1§ at
']130117';’:11' Point. This eircumstance is seen in the rj::_n]t-. where on several m'.['. sions
maximnm and minimom tides oceurred at Brazos ]_\1\1:].‘ which did nnT 7:l|‘\]Ji_‘lli '.i.l"‘.lu
at Bolivar Point. A further inspection of thl:_f‘:ﬂ_rlu shows _T‘h:zt. the {-xtuztm:{ :11119;-.
ences differ from the mean difference by q_:mul'mes; ; great (in one case) as ' of a
foot. These can reasonably be ac ounted for by local disturbances or errors of gauge
readings, due to swell or other causes. The mean I ult 11:.1,-9 1‘1“{’.”- "-“1_”:_'?}"‘1 t“u ‘rlu:_-j
third place of decimals. Of course 10 smﬂ‘-h aceuracy can [J‘l‘ obtained .l:-m TaANges
oraduated to tenths with a possible error of 1 or more twqt:ss in reading. Il,ur Er must
Te evident from an inspection of the table that*a connection close enc for all prae-
tical purposes can be made in this way, especially in view of the fact that more
than ¥ of the comparisons d from the mean by less than oy of a foot.

On previous occasions I have connected ganges w ith Bolivar Point and Sabine Pass,
a distance of 60 miles, and with Pass Cavallo, a distance of 110 miles, with approx-
imately if not equally good results.

In the same manner have the supplement LT
ot the mouth of the river. This became pe s on account of the low s
river, so that during flood-tide there was aly & curre om the Gulf.
nections, giving the sameresult as the levels
in that portion of the river embraced in this sury
tide.

rauge 2.544 feet.

CURRENTS.

No measurements for the veloeity of the eurrent in the ri aken; but from
the gauge records we are able to get the slope of the water-surface, from which an
approximate idea of the force of the current may be obtained. The following table
gives the greatest difference in elevation of water-surface observed at the mouth of
the river and at points above, whose distances are given from the gauge at the mouth
and the-slope per mile as observed from simultaneouns g readings :

Slope. | Slope per mile.
Distance. = iz
Flood. | Ebb. | Flood. | Ebb.

3 miles | :
9.5 miles .. Ze { 5 5 - 053 ?}i]
136 miles ... | ] | g " om o4
T A R s SR e T T T [E | loze .045

-F:rom-x\'hwh it-will be -seen -that the greatest observed slope is 1 foot in 13.6 miles
which corresp(.)nds to a slope of .073 of a foot per mile. This oceurred when ﬂwré
Was & 1ange of fmde gqua-l t0.2.6 feef, which is nearly 2} times the ranee of the mean
daily tide. Tt is evident, therefore, that little scouring effect can be expected from
the current during a low stage of the river. e e taral

x 4 We had no means of determini o
slope, which does not exist at high river. means of determining the

PERMANENT MARKS,

At stations A and B (the extremities of :

: E S extremities of the base-line), I, II. TII 1124 (1l

T ZoisifNos y 1L, III, and 124 (the upper
].“1(1}It of fﬂ‘;? survey ), boiler-tubes about 4 feet in I l"h are driven to within Ilf{ i
inches s surfa Ei b o i ; i 1 a fe
__th hes of the ?1_111 ice of the ground. These tubes serye to marls the nositions ot eaeh
station, and also serve the purpose of hench-marks D
: f’I;]fe. tide-gange at the month of the river is referred to a bench made e e
gm.m‘sa_ﬂ.”bf}n}s‘.mtuljc::s to within 4 inch of the surface of the ground at the ,m”\i'l“.‘.'_qt‘_
gorner ol chimuey o Captain Lyon’s house, elevation of the top of the tube i
3.052 feet above the plane of W L the top of the tube is

1other beneh t

n r tide., 4 i :
low tide. A to which the same gauge’

APPENDIX K, 943

is immediately referred is ou a forked tree, 15 feet west of the same house. The bench-
mark is a nail driven in the top of east branch, and its elevation is 4.657 feet above the
plane of mean low-tide. In addition to these there ave numerous other benches es-
tablished on trees along the river's banks, whose positions and elevations are shown
on the charts, and which may veadily be found and made available for future reference.

PLOTTINGS.

The triangulation and principal topographical stations have been plotted by means
of co-ordinates. Minor topographical stations have been plotted by bearings and dis-
tances, or by intersections. Where connections were made with the triangulation sta-
tions by the stadia line, the error found was distributed proportionately amongst all
the stations of the stadia line back to the previous conunection, and thus the acecnmu-
lated error corrected at each connection. The work is plotted on three sheets. Sheets
No. 1 and No. 2 show the river plotted in sections, to economize space, ab a scale of

gzpo.  Upon them the original plotfing was done. No effort at embellishment has

been attempted. They are intended as the worki o-charts in case of contemplated
improvement and for making estimates.

Outlines only of topographiy are shown and topographical features; characier of the
soil, &c., are only i ‘ated, By careful inspection, however, most of the information
obtained by the survey and presentable in this manner will be found upon ther,

The hydrographic work near rer and on the bar being incom-
plete, the charts have been left so that co-ordin an be reproduced and that
work plotted whenever it may be completed. It Y srefore, that the
charts should be returned after the estimates ar 1
of them have been retained.
itk

10,000.
the triangnlation and principal topographical stations have been plotted by co
nates, but the topography, shore-lines, &e., have been transferred from the othe
by reducing squares. This sheet gives a comprehens € )
topography distant from the river which could not be shown upon the other charts
for want of space.

Upon sheet No. 3 the river is shown at a scale of As with the other sh

GENERAL DESCRIPTION.

The survey embraces that portion of the river extending from its mouth to Buffalo
Bayon, a distance by river of 16} miles. Along the Gulf beach thereis a series of sand-
hills sloping abruptly towards the beach, but merging on the back side into a more
uniform ridge, covered with grass, and sloping gently back into a marshy region which
borders the canal on the north side and West Union Bayou on the south side. Along
this ridge south of the river can be traced the line of drift accumulated by the storm
of 1875, and below this line another accumulation which was left by the storm of 1877
An intellisent citizen assures me that the drift did not eross this ridge during the high-
est water of either storm. But of the ridge on the north side the same cannot be frue,
as is evident from the accumulation immediately around A I, where it is higher by 3
feot than the general height of the ridge. Assoon as the beach is left the banks of
the river become nearly level, Tising gently as you ascend the river and sloping baclk
from the banks into a marsh or wet prairie region at a distance therefrom of 4 to 1}
miles.

This feature holds true until we reach the timber, when a sudden elevation of about
3 fuet oceurs, and the slope instead of being from the river is towards if, and for a lim-
ited distance the eleyation is increased by leaving the bank of the river, althoughitis
generally quite level. Where fhe timber begins, about 3} miles from the mouth, the
Danlks have an elevation of 8 feet. From this point ascending the river the increase
in elevation is quite uniform and at the rate of about }; of a foot per mile. The banks
are covered by a dense growth of timber (where not removed arfificially), principally
of live-oak, but interspersed with elm, ash, hackberry, pin-oak, Spanish oak, and
willow, the latter being principally confined to battures along the river bank. The
character of the soil is bub little varied. It consists of a rich surface-soil of a reddish
sand and clay or dark loam, with a substratum of tenacious reddish or bluish clay.

The bed of the river is generally  soff,” but a careful probing of the botfom gener-
ally revealed the fact that underneath the softmud carpes there is a floor of hard clay.

There are caving banks and battures to be met all along the river, but from the du-
rable appearance of the banks generally great or rapid changes should not be expected.
In this connection, it is worthy of remark that the dredging from the Galveston and
Brazos Canal Company’s canal was deposited close to the edge of the canal, the sides
of which have a very steep slope (as great, I think, as 2 vertical to 1 horizontal), yet

there seems to have been no slipping or caving of its banks,




