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SURVEY OF BARS AT ENTRANCE TO ANNAPOLIS HARBOR, MARYLAND.

UNITED STATES ENGINEER OFFICE,
Baltimore, Md., January 8, 1879,

GENERAL: The'law of June 18, 1878, required a “survey of the bars
at the entrance of Annapolis Harbor, Maryland, with a view to the ac-
commodation of deep-draught vessels at low-tide.” The survey was
made in September, 1878, by Mr. Seager, an assistant from.this office.
He also prepared the mayp, a copy of which is herewith,

A ezlreﬁ;lv study of this locality has, at my request, been made by
Capt. J. W. Cuyler, Corps of Engineers, who, with Mr. Seager’s aid.
has pl:(‘,-]_)ﬂl‘(id an estimate of the cost of connectin g the deep water of the
bay with the deep water of the Severn River, and thus permitting “ves-
sels of deep draught” to pass over “the bars at the entrance” and come
into the “harbor of Annapolis.” ' :

Captain Cuyler has submitted a report, dated January 4, 1879, a copy
of which is herewith. The estimate is based upon the 11’11.(-1(',]‘%}‘rllli.ll'll:"
that “deep-draught vessels? would find a channel 24 feet dvo-p at mwl;
low-tide sufficient for their accommodation, The average '111'\;(: of 1iw
tide is about 1 foot, which would make the channel about 25 feet «hw];
at mean high-water. It is supposed the channel would be usodfmh‘ by
.ste-a;mers or by sailing-vessels towed by tu gs. The e¢hannel eétiumrall for
;in}h)(?e .feet- n width, which may be considered the minimum that would

The average depth of dredging suckh ;
described w;uld b%a abgflt-dii%ét]:nzntg tllllléL ]({:?)s;u(ih i Ci}e ,]-md- as has been

38 > cost about $55,000,

It is probable the channel would not remain permanently open unless
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a system of jetties or other works were constructed to increase the vol-
ume of flow through it, or to infercept matter in motion which would
otherwise fall into the dredged channel and reproduce the bars which it
is proposed now to remove in part. :

A determination of the best location and method of construction for
such auxiliary works requires a longer time and more money in observa-
tions of the directions, force, and transporting power of the various cur-
rents of the locality than it has been possible up to this time to give.
Such works would be quite expensive. A first step in the direction in-
dicated would probably be a work for shore protection at Greenberry
Point. Captain Cuyler submits an approximate estimate of $17,000 for
beginning work of this character.

If reliance be placed altogether upon dredging to keep open the exca-
vated channel, observation of the rapidity of its'filling can alone deter-
mine with accuracy the annual cost of redredging. It is supposed the
expenditure of $10,000 per annum would suffice.

Efforts have been made to procure information as to the importance
of the improvement of the entrance to Annapolis Harbor, as is asual. I
can learn but little on the subject. In this connection reference may be
made to the following papers herewith :

Extract from a letter to me from Rear-Admiral Rodgers, Superintendent of the Naval
Academy, dated October 7, 1876.

Letter of the city counselor of Annapolis to the admiral, dated March 19, 1876.

Reply of the admiral, dated March 21, 1376.

Extract from report of Capt. C. B. Phillips, Corps of Engineers, dated October 30,
1876.

Very respectfully, your obdt. servt.,
Wu. P. CRAIGHILL,
Major of Engineers.
Brig. Gen. A. A. HUMPHREYS,
Chief of Engineers, U. 8. A.

REPORT OF CAPT. JAMES W. CUYLER, CORPS OF ENGINEERS.

* BALTIMORE, Mb., January 4, 1879.

CoLoNEL: Pursnant to yonr verbal directions, I have respectfully to submit the fol-
lowing report, based upon that clause in the act of Congress approved June 18, 1878 —
the last river and harbor act—directing examination and survey of ‘‘the bars at the
entrance of Anapolis Harbor, Maryland, with a view to the accommodation of deep-
dranght vessels at low tide.”

The field-work of the survey was put in charge of Assistant John L. Seager, of your
office, by you, and was successfully executed by Mr. Seager, with a small party, be-
tween September 9 to 26, inclusive, 1878. To Mr. Seager, who also worked up all the
field-notes, &c., I am entirely indebted for valuable and skillful co-operation in the
preparation of this report.

The accompanying map covers the entire area necessary for the object had in view,
and exhibits, in detail, the present condition between the 24-foot curve outside in

* Chesapeake Bay, which depth is taken as the appropriate one forthe ‘“accommodation

of deep-draught vessels at low-tide,” and the deep water—ranging from 24 feet to 36
feet—inside in the Severn River just below and abreast of the United States Naval
Academy. The plane of reference of the surveyis that of mean low-water, as deduced
from observations made during its progress, there not being found at Annapolis any
authenticated bench or mark for the determination of this or any other plane of refer-
ence. Comparison and inquiry, however, demonstrate that the plane, as taken, is
practically that of mean low-water, the mean tidal range being found to be 0.92 feet,
or .02 feet greater than that given by the Coast Survey charts, whose observations
for this purpose extended continuously over a-period of thirteen months in 1844 and
1845.

Between the outside and inside limits above described—a distance of 15,300 feet (2.94
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miles) measured, as vessels now uomejll, on a line nvzu-l)' .~:11-ﬁig_hi",‘he:‘fl]n;;;lli_n:l t \;‘t"sll‘t:}]l
deflection-angles in it—the entire water-area is embraced between t 16 15-foot curves
next either shore. From the 24-foot curve outside, the bottom of this present channe]-
area shoals up very gradually to the 20-foot curve in 3,000 feef. :

From this latter curve the channel-area extends in 5,090 feet, with a mean depth upon
it of 184 feet, with bottom very uniform ; passing i}!lSlH\'.il'(i.Ej, another area 15 attained,
embraced between the 24-foot and 20-foot curves, and reaching up some 5,270 feet, to
well inside of Greenberry Point, the northerly headland of harbor entrance .'i]xd abreast
of Horn Point, the southerly headland. Passing farther in, another area of compara-
tive shoalness is met with, having an average dc’pt_h of 184 feet, '.-mrl. at a nlssl!znu..v of
2,100 feet, passing into the deep natural channel of the Severn with a depth of 22 feet,
thence deepening in 3,000 feet farther up—to abreast of the Naval _—\t‘ftrivm}'—[:{ 24
feet and greater depths. From this it will be seen that the two areas of comparative

ss—depth, 18] feet—above deseribed constitute the *“bars at l!u_- entrance to
s Harbor,” 5,000 feet (outer) and 2,100 feet (inner) wide, respectively.

Both these so-called “hars” are drift and wave hars, formed by the littoral currents
and the action of the waves in those storms fo which their respective exposures lay
them open. From the position of each, relative to its adjacent point of the harbor en-
trance proper, the method of formation becomes evident. The outer “bar” stretches
south-southeasterly, with its crest, or line of least depths, but a little to the ontside of
the prolongation of Greenberry Point, the northerly point of the harhborentrance. The
general direction of the main shore-line of the bay, from Tally’s Point down, stretches
similarly, but falling away more to the westward. There is thus left a wide expanse
of water entirely exposed to the south and southeast storms—from the position of An-
napolis, high up the bay—the most violent and disturbing of the storms; north and
northeast storms striking full against Greenberry Point, and even the shore north
of it, wash out the soff and light 1 composing the land here and carry it in suspen-
sion until a certain proportion of it is brought back and deposited on the “har” by the
opposing and predominating southerly storms. Inquiry and examination show Green-
berry Point itself—a headland about 18 feet in height, composed of light clay soil,
with bluff face—to be washing away quite markedly, the lighi-house keeper here re-
porting that during his residence in charge, of nine years, the point has washed away
about 100 feet, Data are lacking to show the exact amount of abr on, or its rate of
progress, but that there is considerable, inspection indicates unmistakably, The hot-
tom, too, over this ‘““bar,” soft (e cepting of course, detached oyster-beds) and of
claye sand, with rare 1 eds of hard sand, goes to further confirm this fact.

By a similar process is formed the inner shoal area, situated relative to the south-
westerly harbor entrance point—Horn's Point—as is the outer to Greenherr Point;
only, as this area stretches east-northeasterly from “Horn’s' L is open to gales from
this guarter which from the extent of bay swept over cannot have the force or dis-
turbing effect of storms to the sonthward, what might be termed the width of this
area—=2,100 feet—isless than that of the outer shoal—5,090 feet. On thisside, too of the
water the shore is o ully low. Horn’s Point being the mere end of a low inland
1‘1,(1.%(?,‘10‘:?‘&".1' and ot less extent than Greenb 1y Point, there is not the same qnw-r‘- ity
;}]t‘ D;?i;lll‘il.lm{)ﬂl[::l‘.esl I-OI_ brasion. '{_‘h::rc are, 0o, probably more “flats” on this side,
£ 1€ 19-1001 curve being farther out than on the northerly side by reason of the shore
from Horu'’s to Tally’s Point, where is taken up the general trend of Chesa ake Bay
shore-line on west side, lying in a curve normal to the north and e: ‘f".lu". ol
ga't‘her_iug the storm deposits in its hollow. G Sstdlorn g el

The (:hmme-; into the Severn is of that class maintaine
sesses the typical flat seaward slope, with the quick dij
of course, in this particular case) on the inside belongi
ebb-tide, Passing out hetween Greenberry and Horn Po
of 4,900 feet, is at once dispersed over the open expanse of the bayv. and has e
i]ar]sg efiect }\‘%m-tex;tcr. Tlﬁa Severn, though with an unusunally flevin'c’h:1nlu'vlld:gl‘{lirl :‘l:?l[ll(i;

navigable waters at Round Bav. a dee diwide ihterion Las pi o rcauy endg
above the mouth proper, so t'hﬂli lz‘r’si:}11(1:111.Ltjq:;f‘1$:,ilil]”(I,Tum]i }}‘;13111 o3 miles. (about)
supposed ; the diselmrgin:q waters, emptyine at (”l(:(;i'lnlfl;)b(']_ lb_. ?? than what |m--'.1u be
scouring action, finding their way into the e “[3‘ € open area, exercise no
directly as the interposition of the shoal areas for '1'= 1 ].1?(.1].% . e e bay as nearly
will allow of. Neither does the river dischagos - po. Je storms, as above desecribed,

% = 1 the river discharge any freshet water S
15 too limited, and its channel of soft mud edeod by banke - -ors; 1ts drainage area
with little water on them. showing 1o chanve. o oy J:‘ﬂ]lhs and points of hard sand
running back to 1846, These s (,']!Eu"[‘; 'Sijlf’}’\\"t:"llln‘(ll)\]ed )\] 1‘lu- Coast Survey maps,
Ing changes on the outside of the harbor 13["(1 ey ;ubslight and slowly-progress-
point of fact. Tf the analysis of existine <-m!u1.it:i<l m;ﬁ A condition of permanence, in
considering the present demands of commerce on T'Jf]f\."] m_;“‘ as above given, be correct,
fo attain the ohject held in view would seem to 1|§1:’ 111; 0L, the method ‘o be pursued
lle\'gd the character of this would be fa vorahle 'mrLl 2:. o T_h:}t of dredging, It is be-
small periodical repairs would he required for a channel . CASONS above quoted hut
- oriiredior a channel once so made: 94 feet wonld of

1ed by the flood-tide. It PO8-
) Into deep water (comparafive,

o1nts a distance straight between

g to this class of channels: the -
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course be the depth throughout, and for all present needs 150 feet in width at hottom
with side slopes of 13 or 1 would sufiice. On the map such a channel has lll;!l,‘r]‘(ll‘.ﬂ]'llt‘(l
by Assistant Seager, the principles governing its laying down having been, firstly, to
i direct an outlet as possible to the waters of the Severn into the deep water of
; secondly, to take advantage of all deep “pockets” in this general line for
y's sake; and, thirdly, to so locate the outer end of the channel on the 24-foof;
curve, outside, as to admit of an easy and convenient entrance into it by vessels, both
going up or down Chesapeake Bay ; it thus differs somewhat from the course now fol-
lowed by vessels using this harbor, though the length of artificial channel measured
on mid-line is practically lengthened thereby to 16,560 fect (linear) of dredging. But
four defiection-angles are made in this channel, all easy (the outer 229, the next inner
189, the third 049, the fourth 25°), with widths of from 260 feet to 300 feet to give free
room for changing direction. The mean depth of cutting, age gating the several sec-
tions, it is estimated would be 3.94 feet, allowing 0.50 foof for the filling in behind
bucket (a liberal allownece in so slight a cutting). ;
Cubie yards.
Total estimated excavation : 406, 000
Cost, at 13 cents per yard

e )

With the dredging of the proposed channel shotld go on works for the protection
from further abrasion of Greenberry Point, to stop the filling in, across from it, of the
made channel, and, later on, of Horn Point. Further and more detailed examination
would be requisite to determine whether these works should be in the nature of a solid
pile and square timber revetment, encircling Greenberry Poinf, after the manner of a
sea-wall, or in that of a series of light shore groins, or deflectors, running out to abont
6 feet of water, and inclined to the shore-line, down the bay, with a view of inter
cepting the littoral currents, close in, and causing them to drop their suspended mat-
ter and make beach. Such groins should extend up the bay shore at least 1,500 feet
above the point. The cost of the first class of structure, in this position, would be
about, $28 per foot (running); that of the second, about $8.50; more running feet,
though, considerably, of the second class would have to be built than of the first; an
approximate estimate—all that ean now be given—is then given to begin such work
with, of 516,800, an equivalent of 600 feet linear of protection of the first class.

It is not considered advisable to recommend the adoption of any other system of
improyement, such, for example, as jefties, to confine the volume of the in and out-
ward flow to produce scour, certainly at least to begin with. Jetties, to be effective
here, would require a location involying great extent, and, from the exposure, much
solidity in construction, so giving a large first cost. It is questionable, also, whether,
if properly placed, jetties might not s iously interfere with the facilities now enjoyed
by, and which would be required to a greater extent still, in case of an improvement
being made here by, navigation.

I haye the honor, sir, to remain, very respectfully, your obedient servant,
Javns W. CuyLEr,
Corps of Engineers.
Col. W. P. CRAIGHILL,
United States Corps of Engincers.

EXTRACT FROM LETTER OF REAR-ADMIRAL G RL e RODGERS, UNITED STATES NAVY.

UNITED STATES NAVAL ACADEMY,
Annapolis, Md., October 7, 1876.
MY DEaRr StR: * * * 7 gend you herewith a copy of the correspondence
between the city authorities of Annapolis and myself in regard to the proposed deep-
ening of the chanmel. At present we have no serious difficulty in bringing our prac-
tice-ships into the harbor at high-water, but it would be a convenience to us were the
channel deepened. i
#* * * * * #* *
I am, very respectfully, yonr obedient servant,
C. R. P. RoDGERS,
S Rear-Admiral, Superintendent.
Maj. W, P. CRAIGHILL,
United States Corps of Engineers,

ST &
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LETTER OF THE CITY COUNSELOR OF ANNAPOLIS TO REAR-ADMIRAL C. R. P. RODGIRS,
UNITED STATES NAVY.
ANNAPOLIS, March 19, 1876,
S1r: The authorities of this city, and our citizens genera-]ly, are very much inter.
ested in a movement recently started to deepen the ]1:1.'(.1)01‘ nt.Ammpnhs and improve
the access to it, by cutting through the bars interfering with the approach of the
heavier class of shipping. 'We hope and think that such an improvement would,
besides assisting Annapolis, prove an incidental advantage to the great nterests of
the government located here. If you be of this opinion also, and would not object to
expressing it as briefly or as fully as you desire, that we may put in possession of it
our present Representative in Congress from this district, Hon. Eli J. Henkle, for the
information of the House Committee on Appropriations, you will oblige the authorities
of the city.
Requesting an answer, .
I am, sir, with great respect, your obedient servant,
Wit T. IGLEHART,
City Counselor,
Rear-Admiral C. R. P. Roparrs, U. 8. N,
Superintendent Naval Academy.

LETTER FROM REAR-ADMIRAL C. R. P. RODGERS, UNITED STATES NAVY, TO CITY COUN-
SELOR OF ANNAPOLIS.

UNITED STATES NAVAL ACADEMY,
‘ Annapolis, Md., March 21, 1878,

SIR: I have the honor to acknowledge the receipt of your letter of the 19th instant,
and I beg to say in reply that I should esteem it not only advantageous to Anmnapolis,
but, inder certain circumstances, advantageous to the general government, if the ehan-
nel to our inmer harbor could be deepened. There are neither rocks nor wrecks to
interfere with dredging. At present the usual depth of water on the baris 19 foet at
low-water; the average rise of the tide is about 1 foot; the maximum rise about 2%
feet. From the Dbest information T possess, the Coast Survey chart, made several
years since, is still correct in all essential points, though some of the flats have gTOWIL
in extent. Our larger ships must wait for a very favorable tide to cross the bar; the
largest cannot now enter at all, :

At all times Annapolis has been the most easy and favorable point at which large .

ships could repair to be near Washington,

o f R ’ T 5 i ! Ly 3
Ships of war of various powers have often sought anchorage here for that purpose,

as it is abundantly set forth in our historical records; and in the late civil war its
strategic value to the capital of the United States was conspicuously apparent.

I have not stndied the cost or the methods of deepening the channel nor its com-
mercial value, but I shall be sincerely glad if the project shall be proved feasible and
carried into effect.

I am, sir, very respectfully, your obedient servant,
; C. R. P. Ropargs,
tear-Adnviral, Superintendent.

Hon. WiLiiaym T. IGLEHART, R €
City Counselor, Anuapolis, M.

EXTRACT FROM REPORT OF CAPT. CHARLES B, PHILLIPS, CORPS OF ENGINEERS.
UXNITED STATES ENGINEER OFFICE,
Baltimore, Md., October 30, 1876.
accordance with instructions recéived
polis, Md., on the 25th instant, for the

MasoRr: T have the honor to report that, in
from you, I visited the harhor and city of Anna
purpose of collecting data to assist in reporting upon ‘the necessity and co 5t of an ex-
ﬂfl‘.lll"i:iﬁif)li a‘m}_ survey of the harhor at Ann&pglis, Md., and nn.\éstl‘l)'n(m-fo c:f’Sth(:z (;ost of
1 fi eu;l:‘uva.l of the ]mrs at the entrance thereto,” and in statine % whether the general
mI,( ;\OS: cxﬁ commerce will be subsor\:ed by such examination or survey.” %
of tho Baltimoro and Anayets shepmmians. oo LAZ10T by Captain Koryan, maste

s = - < £ W o { & UL, V. i X vl (3
tain E‘.mgn, president of the Maryvland (t'jt}eu-z1;8(;;§s(}lg(1i?3;(\1- fmTthe th Vfu h'? La}p-
tlemen I am much indebted for their co-operation T e

# # * # =

* * ®
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Upon inquiry, I find three classes of shipping interested in the navization of the
water approaches to Annapolis: 1st. Vessels (mainly of light draught) running regii-
larly to and from the port, and carrying on the local commerce of the city. 2d.
Coasting and oyster vessels, which use the harbor solely as a point of refuge from ice
and inclement weather. 3d. Deep-draught United States Navy vessels.

It is not likely, in the event of an improvement of this harbor, that any plan
would be adopted by the government which would he of the slihtest benefit to the
vessels of the class first mentioned ; that is to say, this class of shipping has already
an ample depth of water for its needs, and it could only be henefited by giving the
channel greater width by cutting off a few points of shoals which now interfere
somewhat with sailing-vessels. The latter plan would hardly be adopted in a chan-
nel which, though not wide, is by no means circuitous.

For the same reasons, vessels of the second class mentioned would derive no bene-
{it from any probable plan of improvement, if we except deep-draught coasters, which
might oceasionally seck refuge at this port in case a greater depth of water existed.

The party most interested in the improvement of the harbor appears to me, then, to
be the United States Government, in behalf of its deep-dranght Navy vessels.
Admiral Rodgers, Superintendent of the United States Nayal Academy, in his letter
of March 21 last, to the authorities and citizens generally of Annapolis, sets forth the
advantages likely to acerue to the government in the event of an increased depth at
the entrance to the harbor.

From this letter, and from a conversation which I had with the admiral on the sub-
Jject, I ascertain as follows: The practice-ships at this station are unable to enter the
harbor at low-water, but experience no great difficulty in passing in and out at high-
water. TItis seldom, however, that they are required to leave the harbor. Ourlargest
Navy vessels cannot enter the harbor under any eircumstances,

.On account of its proximity to Washington, it is believed that the port would be
largely used by the Navy if a sufficient depth of water existed to accommodate the
largest vessels. Theadmiral also cites the late civil war as demonstrating the strategic
value of the port of Annapolis,

In view of all of the above, T cannot say that the general interests of commerce
would be subserved to any considerable extent by an examination or survey of the
harbor in question.

The interests of the United States Government in behalf of its Navy, however, are
such, in connection with this port, that I shonld deem it a very judicious measure on
its part to cause such a survey to be made.

. I am, major, very respectfully, your obedient servant,
CHAs. B. Painrrrs,
Captain of Engineers.
Maj. W. P. CRAIGHILL,
Corps of Engineers, U. S, A.

F 16.

EXAMINATION OF WEST BRANCH OF PATAPSCO RIVER, FROM LIGHT
STREET BRIDGE TO THE HEAD OF TIDE-WATER.

UNITED STATES ENGINEER OFFICE,
Baltimore, Md., January 20, 1879.

GENERAL: In the act of June 18, 1878, directions were given for the
making of an examination or survey of the “ West Branch of the Pa-
tapseo River, from Light street bridge to the head of tide-water, and an
estimate of the cost of making the same navigable for canal-boats.”

Only a small sum could be allotted for this examination, which (under
the general supervision of Captain Cuyler) was made in November, 1878,
by Mr. John L. Seager, an assistant engineer from this office, who also
prepared the map and has aided with the estimates and report.

The subject of the improvement has, at my request, been carefully
studied by Capt. J. W. Cuyler, Corps of Engineers. A copy of his re-
port, dated January 18, 1879, is forwarded herewith. He has given a
detailed deseription of the portion of the river surveyed, which need
not be repeated.
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Tt was supposed that this survey was ordered in the interest of the
Chesapeake and Ohio Canal, with a view toa change of terminus to Bal.
timore, and the estimates therefore assume a depth (6 feet) for the jm.
proved river such as would suffice for boats to be probably used on that
canal if extended to Baltimore. By resorting to the simple process of
dredging, a suitable channel could be very soonmade, bubit would soon
disappear by the deposition in it of the large quantity of sediment car.
ried by the stream. It is to be expected that greater stability of chan.
nel would be obtained by contraction of the water-way and confinement
of the water to a channel of a width less than the natural width, and vary.
ing according to the circumstances, which should be carefully taken info
account if a definite determination should be uttemptled. An approxi-
mate location of this channel is indicated on the map. Captain Cuy-
ler’s estimate for dredging, diking, embanking, &e., amounts fo
£173,000, which, by adopting a cheaper method, might, he thinks, be
reduced to $100,000. I douﬁ the availability of the cheaper method,
and think his larger estimate should be increased by not less than 20
per cent., which would bring it to $207,600.

The characteristics- of this stream are such, that it is even doubtful
whether the channel thus made, at an expense of more than $200,000,
would be permanent. Before undertaking such a work the whole sub-
ject should be thoroughly studied. To do .this has not been possible
with the means provided by Congress up to this time. Itis véry prob-
able that, apon full investigation, it may be found to be better to make
an independent canal, to be fed by water from the Patapsco above the
upper limits of this survey, rather than attempt to render the stream
navigable.

No attempt has been made to estimate the compensation which would
be demanded by riparian owners or others who have been understood to
have claims, under patents from the State, to certain portions of the
flats now under water, the value of which would probably be affected
by any proper improvement of the Western Branch.

As one indication of the importance attached by the legislature of the
State of Maryland to the improvement of this portion of the Patapseo
River, a copy is Inclosed of an act approved April 11, 1874, the objeet
of which was to incorporate the “ Maryland Canal Company.”

IIt 18 stated in the law that, in order to secure to Baltimore a portion
of the large and increasing trade of the Chesapeake and Ohio Canal, a
bra?}_ch thereof is necessary, and the importance is pointed out of a con-
nection by canal from the head of navigation on the Eastern Branch of
the Potomac River to the head of navigation on the Patapsco River,
The company is authorized “to use such portions of the Patapsco River
as the company shall deem best.”

'Ih_e growth of the commerce of the city of B
consideration a possible extension of the Chesapeake and Ohio Canal,

l_ja.'s been suph in the past few years as to increase the importance of
the occupation of those portions of the Western Branch near the eity.
This state of affairs will doubtless continue, g

A Daper is also appended, dated January 20, 1879, prepared by M.
W. E. Hutton, the engineer of the Chesaneske « 7 ’-'1 %

! ) ngmeer of the Chesapeake and Ohio Canal.
Very respectfully, your obedient servant,
W, P. CRAIGHILL,
Major of Engineers.

altimore, leaving out of

Brig. Gen. A. A. HuMPHREYS,
Clief of Engineers, U. 8. A,

APPENDIX F.

REPORT OF CAPT. JAMES W. CUYLER, CORPS OF ENGINEERS.

URITED STATES ENGINEER OFFICE,
Baltimore, Md., Januwery 18, 1579,

Major: Pursuant to your verbal directions, I have respectfully to submit the follow-
ing report, based upon that elause in the last river and harbor bill, act of Congress
approved June 18, 1878, directing an examination and survey of the *West Branch of
Patapsco River, from Light street bridge to head of tide-water, and an estimate of
the cost of making the same navigable for canal-hoats.”

The field-work of the survey was successfully executed by Assistant.J. L. Seager, of
vour office, with a small party, between November 4 and 30, inclusive. The late sea-
son, with attendant cold and inclement weather and continued westerly winds, driving
the water out of the river and rendering boat navigation nigh impraeticable, com-
hined to make the work severe and tedious to all engaged in it.

The plane of reference of the survey is that of mean low-water, as deduced from

half-hourly readings of a tide-gauge established at Light street bridge (where this

branch may be said to pass into the main Patapsco channel) during the 18] days of its
actual duration. Lack of time and means prevented the establishment of a second
tide-gauge at the other end of the line of survey (Bead of tide-water), to be read with
synchronous readings to the one at Light streef bridge, as also the running of a line
of levels to head of tide-water, to determine the surface-slope of the stream and ifs
approximate discharge, both field operations highly needful, if not essential, to the cor-
rect determination of the questions involved. ;

The survey-observations work out a mean tidal range of 1.10 feet (13} inches), as
against a mean range of 1.16 feet given by Coast Survey map made in 1876-77, for
advisory board on harbor-lines of Baltimore harbor, a map based upon extended and
nice field-work ; but the determining tide-gaunge for this latter survey was kept, as
is recorded, at Henderson’s wharf, Fell’s Point, a point quite remote and otherwise
sitnated where it is believed certain local conditions affected the difference now found.
Similarly, a departure from this same Coast Survey map is now found in that portion
of this survey just at the mouth of the West Branch, a short distance around and
above Light street bridge, where, over this area and that more to the sonthwestward
along the bridge, there is now found less water by 0.7 foot (about) than the Coast Sur-
vey map shows,

This difference in the direction of shoaling not having a direet practical bearing, so
far as the objects of the present survey are concerned, however, for these objects the
deduced plane of reference may be talken as practically correct.

The length of line of present survey is 6.97 miles, measured form Light street bridge
along midline of meanderings of river, following its main direet channel, and ending
just above crossing of Washington Turnpike Bridge about the head of tide-water; for,
though the swell of the tide can be observed as far as the foot of the dam, some 150
feet above the viaduet of the Baltimore and Ohio Railroad, or about 1,500 feet above
the end of the survey, extreme shoalness of the water and lack of time prevented the
extension hereto of the line of survey. Not even, indeed, though, as far up as.the end
of the survey line is the inflowing wave of flood tide, observable: the point where
this is perceptible will be noted further on in this report, and the tidal swell observed
as far up as it is, is due, it is submitted, to the damming-up of the waters here by the
inflow of the flood-tide wave below.

The data afforded by the survey point to the existence of a water-slope of about 0.3
foot in its line, nearly if not all of which would be found in the upper one-fourth of
the line, a perceptible downward current being noted for some distance below even the
terminus of the line. As, moreover, canal-boats would have to enter the river from
canal no higher than the mouth of Deep Run, 1,115 feet below actual end of survey,
and, as inquiry shows, this mouth is the proposed eanal outlet, the requirements as to
carrying the survey up to the head of tide-water are practically complied with, 1t is
believed. :

The map of survey, also made by Assistant Seager, to whom I have again to express
indebtedness for essential and skillful co-operation in the preparation of this report,
accompanies this. It is as full as the circumstances would allow of making it. To
better describe the stretch of river it covers, I have divided it into six sections, dis-
tinguished by mean widths, depths, and general natural features, as summarized
below.

Section No. 1.—Extends from above Washington Turnpike Bridge to mouth of Deep
Run, 3,575 feet; mean width, 97 feet; no depth to exceed 2 feet; average 1 foot
(seant), with many places where but 0.4, 0.3, 0.2 foot show ; bed well defined, banis,
b to 10 feet above water-surface, present most unfavorable features for improvement.
As the location of the canal outlet is at Deep Run mouth, this section, for all the
practical purpeses of this examination, may be here dismissed from any further con-
gidsration.

Section. No. 2.—Extends down from section 1 (lower end) 2,220 feet, to Baltimore and
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Potomac Railroad bridge, crossing stream about 50 feeb above “'H-f(?I_"» ﬁli"z‘ﬂ“‘fl‘f“ o
1,910 feet, a total length of 4,165 feet; mean width, 132 feet; stretches, or }mt,j‘fll >
of seme length embraced by the 3-foot curve first appear in this section. e
reaches run in width from 40 to 60 feet; lie now in mid-stream, now close Tn. ranks,
and have 3 to 4 feet water in them. They are separated, though, by longer stretches of
shoals or sand bars, with but from 1 foot to 0.6 foot water on them; the bed is much
broken in on by bare bars or spits of sand. On northerly side. several sloughs or
bayous interyvene between main channel and real north shore. This bank is low, sub-
Ject to overflow, while on southerly bank more clearly-defined high lands border the
stream, a current moving ever down-stream perceptible throughont; does not present
favorable features for improving ; occupies a sharp bend in course of river. e

Section No. 3.—Extends down from section 2, 8380 feet; mean width, 205 feet. The
stream in this section passes into what may be termed more a tidal river, with corre-
sponding attributes; generally it occupies the are of & circular curve, with large
radius of curvatnre—not under 3,000 fect—connected with section No. 2 by a short
sharp reverse curve. The area embraced between the 3-foot and 6-foot CUTVes runs
nearly continuously the length of the section, excepting the upper 2,000 feet, where
“pockets” only of this depth are metf, as in section No. 2. The bars intervening
between the deep-water reaches @@ feet and over) are short, having 1.5 to 2.5 feef
water on them. The widths embraced by 3-foot curve run from 60 to 100 feet; at
lower end of section this deep avea occupies nearly entire bed, while above it there
are found, as might have heen expected, lying in next to northerly or concave bank,
short stretehes, embraced bebween 6-foot and 9-foot eurve.  Two thousand feet below
end of seetion 2 is the point where, as noticed before in this report, the up-low of the
Aood-tide seems to end, and what may be termed the limit of present navigation, an oar-
Darge being “poled” up on high water to a dock here, below which no eurrent down
stream could be noted; 500 feet above lower end of this section is another dock, to
which a small steamer periodically ascends: ridges, entirely defined, skirt both shores
a short distance back from river edge; banks well defined, and no large tracts exposed
to overflow. /

Section 4.—Extends down from section 3 6,920 feet to Jjust below Switzer’s Bridge ;
mean width, 280 feet, The river marks itself more as such in this section, Its
course still occupies the other branch of the cireular enrve described for section 3.
The deep water (3 to 6 feet) occupies nearly the whole bed, save where stream widens
10 400 feet, when interspersed shoals have 2.5 feet on them. The banks slope regu-
larly to the 3-foot curve. About Switzer's Bridge the 6, 9, and 12 foot (_‘ll]'\‘c:-‘-..’lp]u“-z‘ll'
the two former for reaches of some extent. For lower half section, a large swamp or
low land, cut by slc_:ughs‘and drainage courses, linesthe southerly sh:mr, and on north
shore a wider expanse of low ground appears, the banks being not so well defined

nd the stream widening to the 400 feet width above noted.
_ Section 5.—Extends down from section 4 8,400 feet; wean width, 345 feet ; course
ies in a sharp reverse curve below Switzer’s, commecting with a long, straighf reach:
i:)‘abgl)]\f]:}f:OI(T]‘LR}ESI:;:,(;I :110;1[:3]10:; Ji;]:i‘:j]se‘t‘-tmn‘: Io“: la u(_l ‘ffl‘ swamp lh‘u-s the south bank
e ! 2 N nortl lepdo, in the lower straisht reach noted above,
}ﬂ]ﬁu-{aﬂ]zl-sr g e ST\'llmP 01.‘ Si?-slgr{, ?,f‘UD I:fui"- across at widest, intersected by small
i guts”; on northern (,l[_gu of this sw amp is another channel of the river (or,
better, an indent from the main Patapsco) from 180 to 400 feet across to the main
vorthern shore, with from 2 feet to 0.4 foot of water spread i[';'c‘:a‘;1]-111-l- U'> -]‘l’r 1.1‘-11}1

‘eted by a ““gut” with upper end of section : g 4-foot channel 160 1;. .f\ (r)‘\It.l e 2

;,-holo}]r:ugfh on concave bank or parallel to 551,101‘6 : ol
rom this depth up ¢ ge of bank above water 2
e m)d(&fi’)otl)lt :\:-1:111‘":((3}5 oj;lr;;:]t 1‘111:(1!\ 0.;1;0;‘;‘13;{1‘(? q{l%nfa 10:1(:}_1(-5, (‘Jlll.ll'fli‘i_-tjd between
water in it 2 ; ach of 800 feet, with 12 feet and over of
Section f’:_}l‘xf"j’-‘ds from end of section 5 to Light-street Bridge, 5350 feet: the
Lvor I this ceases to be a river, heing an indent or arm from the main Patanses. {1y
distance between actual north and sonth sheres heine 3,400 fE.tr. l;].h,un{l- Fatapsco, 11!113_
section 5 passing out into this wide open area is s],gffdjf.; ook o 1“ = 00t chanuel of
shoal with from 1 to 2 feet water on it save at northe 51 ,n_x-thn. D e unaig
“draw” of the bridge—situate diagonally to the end of Q\r.]:- ST uoter around the
foot, and 9-foot and 12-foot r:urve-s;\'-'huwuESu«miTr}rnH\* fr';'(-(r?‘q‘" ')_-1"-1501'{-‘.1'I1"'\ 3-foot, 6-
feet, 760 feet, and 460 feet from bridge at its ‘ﬂ()]‘f];‘pl-‘l\,- (.]11,1' istances of 1,800 teet, 1,200

Passing from the above particular description to » o .
follmﬁng?fentm‘e-s m:s,l_rifcs]t t-hvmseh'@;?b PHon o a general study of the river, the

Whenever the river widens, whether with def R el
overflowed by freshets, there invariably n.}_apt-l;i“;ﬁg l_)]ﬂ]'lfs‘ Or Wi 2d
up as the lower end of section No. 2. The limits hgl‘.i‘ioa';”_ g“:‘ld‘fl' 3-f00t curves) as far
ing shoaling, vary, of course, with position in the 101\1‘1 ly of this Widening, induc-
contracted within these limifs, invariably seour tak \l.\f']l" “'1}““3"‘;"' the waterway is
Switzer’s Bridge is a casein point, where not 63,]\-({1}\,:15_‘ f‘; ‘%‘:e’.“f points markedly, At
but the piers and auxiliary pile-work of the hiide ;hf e o] water-way contract,

*8¢ further diminish the sectional

81n straight reach; a regular slope

th edgings oflow land
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area, Asaresult the 9.foot and 12-foot curves show at once and abruptly. The upper
end of straight reach, lower half of section 5, is another example, Indeed, so marked
is this tendency that a study of the map shows deep “pockets” wherever points of
land or tongues of sand-spits project ouf, or even where old pile-work or artificial
works take up space in the normal section. Also, when slonghs or “guts” divert
water from main channel, shoals appear. This is aps most notable in section 2,
though here all the natural features are so diminished that analogies from the lower
sections scarce apply. For this reason, then, it would seem to me best, so far as the
improvement of the river is concerned, to bring in the canal 1,500 feet below lower
end of section 2, if it were possible to do so. From the map, such a location for inlet
of canal would seem practicable. ]

The soundings, water-marks on banks, and all other indications, point to j']u‘ mate-
rial of this valley as being of a very unstable character. The bare bars are of fine brown
sand ; the bottom is of this sand and of soft mud. Both readily transported, and in
all likelihood a survey another year, or even another time of year, would show notable
changesin the extent, in some cases, of the location of the 3-foot curves the natural mean
depth of theriver. The downward current noticed at upper end can be seen to be abrad-
ing the holder south shore. Thismaterial is carried down but a little way and dropped,
thus the local loss being compensated for in small Hmits as to distance. Data are not
available to determine the height, duration, reenrrénce, or effects upon the regimen of
floods or freshets. It is only known generally that the usual spring freshets rise about
4 feet at narrow upper end, and are not of long duration, Toward the mouth the rise
is probably under 4 feet, as considerable ground can be overflowed hereabout. Rises
of from 0.5 foot to 1.5 feet are apt to oceur, as due to loeal rains, at any time,

With these conditions existing, the method of improvement to be adopted, whereon
to base the required estimate, presentsitself. Canal-boat” navigation is specified, as
this river would be the outlet of the Chesapeake and Ohio Canal ; the dimensions, &e.,
of that work would fix generally those of this contemplated improvement, a width of
60 feet at top, side slopes 2 base to 1 perpendicular, and 6 feet depth on miter-sills are
the limits (exterior) of this canal.

To merely dredge out a channel in the river of the requisite dimensions, while the .
worlk wounld be simple and easy, would not meet the case. From the foregoing analy-
sis, such a made deep channel could not be relied on to maintain itself for any series of
years consecufively ; it would be, at best, shifting and uncertain, and might be en-
tirely destroyed at once.

The tidal range is too small, and the length of river to e influenced by this Tange
too great relatively, to rely on this as an agent to maintain a stable channel, even if
once made.

The plan then clearly suggested, from the statements given above, of narrowing the
natural water-way to within such limits as to scour out and keep a 6-foot: deep chan-
nel remains,

To effect this, spur-dikes, whether run out normal to shore lines or inclined upor down
stream, wounld not, in my judgment, here apply. Even with rivers whose entire Tegi-
men is on a greater scale, such jetties, to be effective, must be located close to ether ;
otherwise, if wide basins are not made between adjacent jetties, where sediment is
dropped and shoals or “lumps” formed thereby, with muech of a current, there is a
“swirl” between jetties, the effect of which is to cut out deeply along face near end,
and, at end, of the lower jetty, undermining this, and also to make a counter-current
runming obliquely across stream from lower jetty end, which checks the main-current
and makes aceretion on the other side of bed and on that bank. In this case, with
slope, volume of discharge, velocity, tidalrange, all small, jetties, to prolong their ben-
eficial effects for continuous ““ reaches,” would have to be inconveniently close together.

The plan of canalization by lateral close dikes does not seem open, in this case, to
the objections that can be urged against it in streams whose hydraulic factors are all
larger. The ordinary difference between high and low stages is such that in leeping
the top of the dikes 15 inches (or 18 inches) above mean low-water, the freshet waters
can readily find escapein the overflowing of the bordering bottom-lands, and the river
subside naturally into its made low-stage channel. The present velocity is such that,
with the contraction required, no undue or irrecular erosion of the bed by it can ensue.
The natural widths afford ample margin to make the contraction within, with no ex-
cavation above water, save at upper end, where some dry bars and tongues of sand
would have to be dredged out to give the requisite lines. The course of the stream
allows the dikes to follow easy curves, passing imperceptibly from one to another
without sharp reversals or direct impinging upon the banks by the waters. Four sharp
curves, with radii of curvature from 405 feet to 185 feet, are necessitated at the upper
end (section 2), below canal inlet as now located, because of th sharp curvature here
of the natural water-way. Below these, the radii are from ,000 feet to 3,000 feet—
amply easy for all canal-boat navigation, especially as it is intended to use steam to
tow these hoats on the improved river, No great strength, involving cost, is demanded
for the dikes. Wattle-work, in some cases, could be used, though sheet-piling should




