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Aimul is, 1872.—Kefc-iTod to tlio Cominittoc on CoiMinorcc niul ordered to be printed.

Tkea.suii V' Hepart^iext
T- ^ ' ' ' o s h i u g t o n , i : > . C . . . A i i r i l H , [

lives " « < ) ' > o i ’ t b e H o u s e o f E e . p r e s e n t a -1, ^ ’’poll motion of Hon. S. Y'. E'Ilo<.--v Hi.,,-,! m,,.
onor to tran.smit areport of the Light-House Board re Uive t'hepedieney of removing the li<>-ht-lionse nr aTou- it ^A^ ●

cut, from ns present position to Soutlnvest Led op tivmthn- witirtt''P-vered b̂ and xS^̂ Jd\o'i"fs2j

1872.

e x -

I a m ^'C^y respectfully,
GEO. S. BOUTWELL.

Secretary.Hon. J. G. Blaine,
Sjpeaker House of Representatives.

TeeA.SUEY HErART7IENT,Ofeige op the LiGirr-Hor.sE Bo apd
Sir: In answer to your letter of tbetion of the House of EAimviuuatives LhTi ve*̂ ^̂ ^̂  tnubsimttiiig rcsolii-

Commodore J. H. Strom? insneefor bnt >Vengineer, andY-hich the iudo.sed are emuies “i ''‘® P^Eiect, olaletter from Clenm- dWr,tn t 1 ‘ e r e w i t l i , a c o p y o l '
improvement, under the YUn-Depnitmein”̂ l''t̂ t°̂ ^̂ *''̂ '''' ̂-’'frge of the
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these paper.s that Sontinvest Ledge lies in tlie middle of the main ship-
channel into New Haven Harbor, and forms agreat danger to naviga¬
tion ;that there are bnt seven leet six inches of water on the roclc at mean
low water; tliat the question is between aI’emoval of the roeic by the
War D(;partment and the erection by the board of alight and fog-signal
to kee}) vessels from running upon it and other dangerous rocks in
the vicinity. The main light at the entrance is now at Five-Mile
Point, on the mainland on the cast side of the harbor, and distant one
mile from and inside of iSouthwest Ledge. It was established in 1805,
and last refitted in 1855. There is no doubt but that alight in the
channel on this ledge would serve the interests of navigation better than
the ])resent light, and that it and afog-signal also ])laced on tlie rock
would be of more benefit to commerce tlian the removal of the ledge,
since vessels could always run for the light and keep clear of all the
many dangers to navigation which, it will be observed, exist at the
e n t r a n c e t o N e w H a v e n H a r b o r .

Alight-house at Southwest Ledge would involve avery large expense
on account of its submarine foundation, and the streugtii which would
be required to resist the large fields of ice by which it would be assailed.
The expen.se is estimated at $117,800.

The resolution of tlie House of Eeprcsentatives is herewith returned,
with the ])ai)crs, of which the following is alist, and which it is hoped
w i l l f u r n i s h t h e i n f o r m a t i o n d e s i r e d :

^1st. Letter from the light-house engineer of the third district, marked
2cf. Letter from the light-house inspector of the third district, marked

(if wliich .niCComp.'uiies your loHor of instructions, Ibog leave to .snlmiit the following
repo r t :

nnineroiis ledges ami i.sola.ted rneka at t.lio entrance of tliis lia.rbor render tlio ap-
]iro.'M'li tlicreto lia/.ardon.s, and no .system of range-liglits could lie devi.sed to serve tlie
pni’iiose of marking encli ledge or the eli.annel-way.s between them. The removal of the
ledge, akso alluded to in yonr letter of in.stvnctions a.s an alternal ive, would he al-teml-
ed with exce.ssive.cost, an c.stiniato for which would he, vague at the best, ami the re¬
m o v a l o f o t h e r l e d

The on l y e l f ec t i i
Iges and rocks would he equally necessary,
ai and economical remedy won id.seem to he to erect a. light on .Sonlh-

we.sb Ledge, the most prominent ledge in the channol-w,ay,and to diseemtinne the pre.s-
ent light.

The fog-hell at the iire.sent station does not fnllill its purposes ns areliahle guide for
entering, owing to its feeblene.ss and its distance from the dangers. If it were jdaced
on the Sontinvest Ledge, vessel.s could shape their course toward the signal and tlie
harbor be made with certainty.

Genera.1 G. K. Warren, Corps of En gineors, rvlio h.as made, under the order of the
Cliief of Engineor.s, ininnto surveys at tlie entrance of tlie harbor witli the, view to
its improvement, has kindly, on my application fortlieni, fnniislied tracings of the en¬
trance, showing the location of the ledges and contour of the Soiitliwest Ledge, ;the
latter is indispensahlo, a.s, without the infoniiation supplied thereby, it wmild Im im-
po.ssihlo to submit so jiromptly an acenrato e.stimat-i! of the eo.st of asnitahle strneture
upon the, ledge calleil for in yonr letter of instrnetion.s.

Ibeg leave to acknowledge herein the valiiahle assistaneo rendered me by General
Warren by this cmitrihntion of the results of his surveys.

After astudy of this sulijeet, Iam of tim opinion tliat it is praetieablo to erect oi
Sontinvest Ledge asolid piece of granite, ilfty feet in diameter, in an average, deptli of
ten feet at mean low water. The entire lieight of the [lier is proposed to be twenty-nine
feet; snrmonnting tlie iiicr, adwelling for keeper and assistant keeper, tliree stories in

tower ami lantern over dweliing. Tlie focal plane of tlie liglit may be fixed
ty - two fee t a l i ove mean low wa te r.

Tile lens of Ibnrtli order now in use at New Ha,von light is rpiite adequate for the
locality, as tlie adjacent liglits on Faulkner’s Island and Stratford Points are distant
aliont twelve miles on eitlior side. Afog-signal of proper power slioiihl lie adopted.
Tlic estimated cost of astructure of tlie kind described is, taking tlie bids for Race
Rook liglit-Im.u.se as abasis, .iidlTiSOO.

Itransmit liorewilh copies of tlie tracings of tlie entrance of tlie liarlior, and nl' the
contour ol' Southwest Ledge, wliieh were fnniislied by General Wirreii, and atracing
of tile projiosed liglit-hoiiso on the ledge in elevation only.

Very respeeti'nlly, your obedient servant,

*
n

l i e i
5 « ;a t s

A .

B .

3d. Loiter from General Warren, Corjis of Eiigiueer.s, wdio is cliarged,
under tlie War Department, with the improvement of the harbors on
Long- Island Sonnd, marked 0.

4th. Letter from the Secretary of War, in answer to <a resolution of
the House relative to the improvement of New Haven Harbor and
Housatonio Eiver, Connecticut, dated the I2tli of February, 1872, being
Executive Document No. 137, House of Eeprcsentatives, Forty-seconil
'Congress, 2d session, marked D.

5th. Letter from the Secretary of War, in answer to aresolution of the
.’House of March 20, relative to removing the liglit-lionse at New Ilav
Harbor, Connectient, to Southwest Ledge, dated Ajiril 2, 1872, being
Executive Document No. 237, House of Eepresentatives, Forty-second
'Congress, 2d session, marked B.

6th. Chart of Now Haven Harbor, marked F.
Very respectfulljq

I . C . W O O L R U F I ' k
Licuicnanl Colonel of Engineent, Engines' Third Ughl-IIoiwc Dinlricl.

Prof. Joseph Hicxnv, LL. D.,
Chairman Light-lloitsc Board.

e n

B .

O f fi c e o f L i g i i t - H o u . s e I n s p e c t o r Tr i i R n D f s t k i c t ,
No. 16 ISroadwag, Neio York, April 8, 1872.

Sip.: In compli.anco with instrnetion.s of tlio lio.Ird,dutod 25tli ultimo, directing me
to investigate and report as to the advisability of transferring the New Haven IJarhor
light to the sontinvest lodge, so called, near tlie entrance to said liarbor, Ivisiteil, on
the 2(1 instant, the present light-honse and tlie Snmliwest Ledge, or site of tlie propo.sed
transfer: and from personal ohserv.ation, embracing, as Ithink, all the cirenin.staiices
all'eeting the c.ise, Ihave re.ac.hed the,so conclusions—

1. At tlie liivst cstablislimeiit of ,a light to guide into New Haven Harbor tlie Sonth-
●west Ledge would have been apreferralile location to the site of the present light¬

h o u s e .

2. The transfer of the liglit would involve the necessity of hnihliiig anew light-
honse, and all the noce.ssary adjuncts; in awonj, to transfer means tlie erection of a
now st.ation, and the oxl-inction of tlie old one.

S. The estimated cost of building aliglit-stalion for the o.xhibitioii of .a foiirtli-order
light on the so-called Sontliwcst Ledge, wliere the liottom is of rock, 8feet of wat(w at
low tide, and arise .and fall of from 4to 5feet, is §117,800.

Tlie question of proha.hle cost being one lor tho cmisiflerntion iif tlie engineer of the
district;, Isubmitted it to General Woodrnlf, who fnrnjslied me witli tin; llgures given,
hi.s estimate being as follows, viz, .'§117,800.

JOSEPH I IENEY,
C h a i r m a n .

Hon. George S. Boutwel l ,
Secretary of the, Treanury.

A .

Office, of Ligiit-Hou.se Engineer Tiiiiid Hi.strict,
romplcbm-iUe, Slale.n Island, N. .F., April <), 1872.

■Sir; In ohedienco to yonr instrnotions of llio 2,')tli ultimo, relative to tlie propo.sed
tr.ansfm- of the'New Haven Hariior liglit from its present im.sition to Son III west Ledge,
near the entrance of the Inirhor, aresolntion of inquiry liaving lioeii introduced into
lie IIoii.se of'Representatives by tlie Hon. Mr. Kellogg a.s to its advi.saliility, acopy

U
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Slight, on tlie Southwest Le<lgo would bo abettor guide for ve.ssels in the sound, and
for entering the harbor, for small craft, irsing at night the passagc.s oast of the lodge,
.and would extend the range of the fog-signal.

Against these advantages is the heavy expense of the nndcrt.aking, which is amatter
for the consideration of tlie hoard, to whom Irespectfully submit it.

Ihave the honor to be, sir, your obedient serv.ant,

consider alow estini.ato. Icannot estimate the cost of the light-house, hcc.anse Ido
not know wh.at kind of alight this should be, to bo in harmony with the .system tilre.ady
establi.shed. The water around the ledge is about 22 to 2(i feet deep at mean low water, the
bottom being hard s.and. The ledge has over it at mean low Witter 7.5 feet. Tlie areii.s
of the horizontal curves, atdilferent depths down to 17 feet, are given on page 1) of the
printed report, in the columns nearest tiie bottom. The rock is granite.

Erom these data and the contour map you can re.adily estimate the cost of building
such alight as the place reipiires. Iwish, however, to be clearly understood ns saying
that the greater certainty and .security in entering the harbor which would result from
the changing of the light from Five-Mile Point to Southwest Ledge would justify the
entire expenditure of doing it, independent of what might be saved in the removal of
the ledges. These advantages .are fully stated in iny report to the Chief of Engineers,
of which amamisoript copy is inclosed.

Yours respectfully,

,J. H. STRONG,
Commodore U. S. N., L’ujht-JIouse Ins^tcclor '6d District.

Professor .losEi’ii IIe.xky, LL.H.,
Chairman LUjlit-lIonse Board, IVashimjion, D. C.

c .
G . K . W A R R E N ,

Major of Engineers, Brercl Major General U. S. Armg.Engineei! Oeeice, United ,St.\ti.;,s Aii.aiy,
Men-jiort, Rhode Island, March 27, 1872.

StKi Ihave the honor to submit the following re[iort in regard to the ex])cdiency of
removing the light-house at the entrance to New Haven Harbor, Connecticut from' its
present position to Southwest Ledge.

Iwould recoininend that the change be made for the following reasons;
1. In approaching the harbor from the eastward the light is not visible until nearly

abreast of it, being shut out by woods. In coming from the westw.-ird the light is so
hitdated .as to render its position very deceptive, making it appear nearer than it really
is ;many vessels ground on the we.st shore flats from this cause.

2. If the light-house was on the ledge, vessels could run for it until it was close
aboard, then haul to the northward, pass to the westward of the light, and head up the
harbor directly for the bred red light on long wharf, thus follownig the lino of best
water up the harbor, avoiding all rocks and shoals. The light-house would also servo
as ad exL&ellont channel-mark, by day as well as by night. In consccpience of the
jn'esent position of the light, it is ncoessary to run by lieariugs and estimated distances,
thus rendering dangerous the entrance to the harbor.

8. The Woods in the vicinity of the present light-house so deaden the sound of the
fog-bell that in those fogs accompanied by asoutherly breeze it is impossible to hear
the bell more than 600 or 700 feet, except when directly abreast—to the westward of
the light. This would be obviated by placing the light-hou.se upon the ledge, besides
thus greatly improving the entrance to the harbor itself; the position of the light
Southwest Ledge would bo about one mile farther out in the sound, and would fnrni.sb
an excellent object for vessels passing along the sound to steer by and correct their
position ill thick weather. New Haven Harbor is much used as aharbor of ro/nge, and
should the light-house be placed on Southwest Ledge, vessels whoso captains were not
acquainted with the harbor could readily find refuge.

The neariast lights are Falkland Islaiui light, 12 miles to the e.astward, and Stratford
light, about 12 miles to westward. Every re.ason that occurs to me justilies the re¬
moval of the light-house to Southwest Ledge. Five-Mile Point shonld'be reserved as a
●site for afort. Southwest Ledge has now over it at mean low water 7.5 feet, .and is
com))o.scd of granitic rock. The contours of the rock ou ascale of 10 feet to one inch
are shown on atracing Isent you with my report of December 28, 1871. (11. Ex. Doc.
No. 137.) Ireturn herewith the copy of the resolution sent me.

Yours, respectfully.

Major GEORr.E IT. Erxiorr, United States Engineers,
Engineer Secretarg Light-IJouse Board, IVashingtan, D. C.

D .

N E W H A V E N H A R B O R A N D H O U S A T O N I C R I V E R .

Ltitor from Ike Secretarg of War, in answer to aresolution of the Ilonse relatire, to the im¬
provement of New Haven Ilarhor and Mousalonic River, Connectient.—Februarg 14, 1872,
referred to the Committee on Commerce andordered to hegirinted.

W.ui DEr.iRT.AiENT, Felrnarg 12, 1872.
The Secretary of War has the honor to transmit to the House of Representatives, in

response to aresolution calling for them, reports of Major 6. K. Warren, United States
Engineers, ou the improvements of New Haven Hariiorand Hoiisatonic River, Connec¬
ticut, and accompanying papers, made since the last .annual report of the Secretary of
War, aud dated, respectively, December 28, 1871, and J.anuary 20, 1872.

WiM. IV. BELKNAP,
Secretarg of IFar.

o n

O f fi c e o f t h e C h i e f o f E n g i n e e r s ,
IVashington, D. C., Fchrnarg 8, 1872.

Sir.; In compliance with the following resolution of the House of Representatives,
viz: “That the Socret.ary of War bo requested to transmit to this House acopy of the
reports of Geueral G. K. Warren, the engineer in ciiarge of the improvements of New
Haven Harbor and Housatonic River, Connecticut, with the accomp.anying papers,
that hav'O been ma.de to or lilcd in the Department since the lo.st published report of
the Socret.ary of War,” Ibeg leave to transmit copies of the reports of General Wiirren
on the improvements referred to, dated, respectively, December 28, 1871, and .lannary
20, 1872.

The re .so ln t inu i s herew i th re tu rned .
Very respectfully, your obedient servant.

, G . K . W A R R E N ,
Major Engineers, and Brerct Major General, U. S. -■).

Brigadier General A. A. Humphreys,
Chief of Engineers, U. S. J., Washington, D. C. A. A. HUMPHREYS,

Brigadier Genrnul and Chief of Engineers.
Hon. W. W. Bei.knaf,

Secretarg of War.

Engineer Ofitce, Unfi'eh S'I'atks Army,
Kenport, Rhode Island, March 28, 1872.

Ma.ior: Ihave received your communication of the 26th in relation to the light¬house a t New Haven Harbo r.

Iinclose you acopy of my report concerning it, made to the Chief of Enginoer.s
yesterday.

All the maps are in the Chief Engineer’s office at Washington.
Ialso inclose you aprinted copy of my report on New Haven Iharbor, giving the cost

(if removing the Southwest Ledoe, and those ledges contignoiis to it called B.and C.and
Middle Rock. This estimate is given on page 8, and fhe .ainonnt is $88,700. This I

Eng inee r O ffice Un i ted S ta t k . s A rmy ' ,
Newport, Rhode Island, December 28, 1871.

General; Ih.avm the honor to snhniit areport on the operations of improving the
harbor of New Haven, Coniioetieiit, during the season just closed.

The condition of thoso works at the date of my annual report, A.ngiist 81, is given
in yonr printed annual report of this yo.ar, pp. 85 and 768, 7(ii), 770, 771. At that time
alarge p.art of the necessary surveys had been made and contracts entered into for
removing the rocky lodges at the entrance and for dredging from Black Buoy No. 5up4̂
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I’lie ixmoiint, of rode to oomo away before tliero rvill bo
MiiUl lo Rock, 818 c\ i -ciircfiilly .surveyed them all

17 fe.et at mean low' water ou all these lodges just relerred to is
hie yards; Rock B, 141 cubic yards; Rock C, OH cubic yards; Southwe.st LedRĉ  LJG4cubic yards; all to™thor :i,.h48 cubic yar.ls, which, at ]icr yard, wouhl cost .'t.88,/00.
Till) distance from the Southwest Lcdf^e to Middle Rock is 1,U20 feet. It rs thought by
miHiy that the cutrauce to the liarixir would bo bene.litcd by erecting alight-housc on
theSouthwestLedgo, which h;is7i feet of water on it at mean low water. Li that
case it is thought that Middle Rock, and the intermediate shoal pomts hami C, need
n o t b o r e m o v e d .

The principal entrance to New'Haven - . , ● i t < ●
(east side) ou which Middle Rock stamls, but on the west sale, and in the midst o
this west channel stands Luddington Rock, with adepth on it at mean low water ol
about 10 feet. Vessels beating out and in the harbor pass ou both sides ol it, and it is
very much in the w'ay. 1therefore directed work to bo begun upon it.

In the channel east of the Southwest Ledge there is, however, adaugcrou.s rook,
first located by our survey, but known by the fishermen as the Big Boil. 1his rock
has but 7feot'on it at luoa.ii low water, and should bo removed. Ihe amount ol rock
above the 17-foot curve is about 587 cubic yard-s, which, at per yard, would cost

-̂Tii'finish the W'ork in the harbor, which Ithink it advisable to do at the present time
(besides the light-hou.so for Southwest Ledge,) will require as lollows:

As then stated, tlie contractors w'cro at their w'ork and makingto the city wliarvcs.
sa t i s fac to ry p rog ress

Morris &Cummings, the contractors for the dredging, commenced work on the
101 hof .July, and omiipleted their contract on the iJl.st of October. During tliis time
they dredged from the channel and removed outside of the harbor 1515,718 cubic yards
of material, mostly aclayey mud. In my ]ircvious report Istated there W'cre but 74
feet in the chaniiei at mean low water, blit this was amistake ;there were about 9feet
at mean low' w.atcr. The new' channel was excavated so as to make 111 feet depth at
mean low water, which is the depth on the bar opposite Eort Hale, and thus vessels
of any draught that could cross this bar can proceed directly to the walls without
l ighter ing.
'The dredged channel is 200 feet wide from the 15-foot curve up to Long Wharf, adis¬

tance of 3,125 feet. There the cliaiiiiel makes abend, .and was widened to 1550 feet up
to the canal dock, adistance of 750 feet; thereto the steamboat dock, adistance of
2,125 feet, the channel was made 100 feet wide. The wharf-owners have since begun
to dredge uround their piers, thus still further adding facilities to commerce.

Ill my previous report Istated that Iconsidered no nmro dredging was iiecos.sary,
and Iw'ould now qualify it by saying no more in this part of the harbor. But there
is agreat demand for au increase of deptli over the bar at Fort Hale, so tliat vessels ol
heavy draugiit arriving tliere may not liave to wait for tlie tide in order to pass at
once'in to tlie inner liarbor. Once inside of this liar there i,s deep water and excellent
anchorage, whicli latter feature is wnantiiig outside of the liar. Many ]iersoiis tliiiik
that simple dredging i.s all that is required to secure this ineroased deptli on the bar,

liich is composed of fine sand ami has remained nuohaiiged since tlie earliest surveys
were made. Icannot agree witli tlioso w'lio tliink so, as Iheliovo tliere is au almost
constant iiiovcnient of tins sand westward, across the inoiitli of tlie liarbor, and tliat
the present dejitli is merely tlie result of an equilibrium of the action of the waives
011 tile one liand in moving tlie sand toward the shore, ami the action of tlie tidal cni'-
reiit on the. other, sweeping it out again. If this equilibrium is disturbed by dredging

channel, the cut will be filled again in the same way as tlie drifting snows fill up a
railroad cut. Bat tliere is tliis dili'ereiice, tli.at in excavating the clianiiel wo may
inercasc the force of tlic tidal currents .so that the cut will be kept open, aqd tlii.s, it

claimed, will be tlie case liy Ihose advoealiiig tlie dredging.
Tliere. is eiiongli rea.soii in this to give dredging atrial, aiid it is tlio morn jnstifialde

as there does not .seem to he any otlier more promising method to i<nrsne. Tlie dis¬
tance lietween tlie curves of 10 feet deiitli at mean low water on the outside and inside
of tliis barer slioal is about 5,000 feet, and it will require an average cut 2feet in
de]ith to give adraught of 10 feet over it. It is estimated that achannel 200 feet
wide would require the removal of about 75,000 cubic yards, at acost of 35 cents per
cubic yard, amoiintiiig to !Si26,250. IJiavo limited tlie deptli to IG feet at mean low'
water,'as tliat will afford nearly all the heiiefit now wanted, and to get agreater
depth would require avery largo amount of work,

it may be that jettecs along tlie sliore to arrest the motion of tlie sand may lie of
service in keeping open tlie dredged cliaiinel, and tliis will be considered in tlie future
prosecution ol tlie work. The cliaiiiiel already dredged lietwccn Black Buoy No. 5and
the wharves is in no danger of silling up again.

Mr. Sullivan, the contractor for removing the sulimerged ledges of rock, liegan work
on the 1st of August on Luddington Rock, and contimied at work until September 30,
when he ceased, on account of the increasing incleiiiency of tlie season, lii tlie two
months ho removed 126.8 cubic yards. He will resume ivork at tliis rock as early next
sea.son as tlie w'eatlier will permit

The eoni|ilete survey of tlie rocks at tlie entrance, wliieli wo in.ade the ]>ast sea.son,
enables ns now to pre-sent adefinite project for t.licir removal; and tliis dill'ors consid-
erahly from anything heretofore reported on this suliject.

The work was originally begun in 1.8.52 and 1853 liy JIi'. Mnillefert ou Middle Rock,
liecanse it was tlionglit tli.at it furnished afavorable case for trying his metliod of sur¬
face-blasts. This iiietliod, however, failed, and under the contract'the experiniciiter
received no pay. Tlie appropriation of .$(>,000 remained nearly all unexpended until
1867, when Mr. Townsend was ciiqdoyed by the day to operate with his drill and or¬
dinary blasts upon it. From sonic cause, Mr. Townsend reported much success, and
he claimed to have removed .so much of tlie rock as to m.ako 14 feet of water upon it,
while before there were bat 10 feet. Misled hj' tliis account, I, in 1870, employed him
to W'ork again upon Middle Rock. 1soon bccanio dissatisfied with the progress lie was
nialcing, and began to distrust tlie accuracy of tlie statoment of the succe.ss ho had
liol'ore rejiorted. Asurvey of the roclr revealed tlie fact tliat tliere were still only 10
feet of water on the rock, the same as it was at first. Tliis disagree.ahlo result was
confirmed by atliorongli and careful survey made again this sumnior. Idid not re¬

sume work upon it.
Hiias liecM ii'cnniincnded to remove not only "Middle Rock, lint the Ronthw'est Ledge

also, and tlie tw

is not on the side of tlie Smdkwost Ledge

u .

To complete tiio removal of Luddington Rock, 695 cubic yard.s, at >25 per
JTi^reniove Big’lVo'ii Rock, 587 ciibie yards, at 125 - U,075 00

To dredge a. clianiiol 200 feet wide to adepth of 16 leet across tlie shoal
near l^irt Hale, 75,000 cubic yards, at ;55 cents

For supei'intciulcnee

A V

26,250 00
3,700 00

. 6 2 , 0 0 0 0 0T o t a la

During the past yc.ar tlie expenditures h.avo been as follows
For surveys, making maps, and siiperinteiidenee
To IMorris &Cummings, for dredging
To Eugene Sullivan, for w'ork on Luddington Roclr

Total

.... $7,218 43
.... 26,150 33

3, 107 36

1 . S

I

36,476 12

..$40, 000 00
9, 093 04Tile .ainonnt appropri.atod by the act aiqiroved Maridi 3, 1871, was

On liand at tlie beginning of tiie year ol former appropriation
49,093 04Total

I,caving the halauco of the last .appropriation still unexponded, $12,616.9-2.
lb therefore appears tliat the additional appropriatinn required ""'>1 I'*;,'’7 -
In my .annual report Irecommended an additional approiiriation ol |'20,0U0 loi the en¬

suing year, Imt tliis rvas made witlmut taking into consideration the improvement ol
the deiitli on the siioal near Fort Halo.

Acconipaiiying tliis report is atracing from tlie nnfinislied map of tlie new siu\ey,
showing tlie dredging done during tlie past sea.son ;also atracing allowing tlie correctlocations of tlie rocky ledges at the entraiieo to tlie liarbor ;also six traeings sliowing
tlie contours of these rocks, and one sheet of sections of Lmldington Rock ;also a
report of Mr. Mann, wlio lias liad cliarge of tlie survey and superintendence ol the im-
nrovement, w'hicli contains mncli information not given in my report, and is ayaliiame.
record for future refefence. Tlie map of the liarlior is being prepared, and is man

AlnMairn'lnfs been assisted all the time iiy Mr. C. R. Mather, and part of tlie time,
hv Mr. H. N. Babcock. Tlie energy, tliorongliness, and conipleteiic.ss ol tins \wrk coni-
nioud tlie.RO young men to all interested in tlicir professional pursuits, and who dcsiic
to SCO afaithful exeeiition of apiihlio trust.

Very respectfully, your obedient servant,

Tliere remain 695 cubic yards to ho removed

G. K. AVARREN,
irnjnr of Engineer/! and Brevet Major General, U. S. A

Brigadier General A. A. Hpm mini’.v.s.
Chief of Engineer/!, United Btates Annj/, iraelnngton, C.

.i,rock.s l>efc\veoii llicin, cjillcd J5 :ui(l Cby Captain Duttuii, aiidwn have
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Enginkkk Oi'-kice, Uxi’J'ed Sta'I'jcs Army,
Xcwpoii, Rhode luluoid, Deeemhnr 2',i, 1871.

Gun’KRAi. :Iliavc tlio honor t,o submit; report, of 0]>(“ra.tioiis .at Now Haven Harbor,
Connecticut, (luring tbo pre.sent jnuar. In accordaiuM'. with yonr instructions, I)(;ft
Newport on March 1(5, accomiuinied l>y Jlr. Cliarlos R. Matlier, civil engineer. Opora-
tion.s were commenced on March 17 by the locating of tido-gangc.s at r.ong Wharf and
Chapel Street Bridge, the gauge at Chapel Street Bridge being placcal on the east side
of the guard-piling of the draw-jiier of tins bridge ;the gauge at Long AVharf being
])laced in acorner between the frcight hon.se at the end of the dock and the east end of
the dock. Sinmltaneons tide oh.scrvations were commenced at those points on March
18, being taken every ten minutes between high and low water, and every live minutes
for thirty minutes before and after high and low water. These gauges weia; observed
until March 31, when simultaneous observations were commenced at Chapel Street
Bridge, Long AVharf, Fort Hale, and Five-Mile Point. Tables of tlieso observations are
annexed to this report. At Long Wharf, Fort Hale, and Five-Mile Point, box-gauges
of the form sln.wa in the annexed diagram were put tip, this being rendered necessary
by the preva'eacc of sonthwe.'-t winds, which make the rvatirr too rough for accurate
reading upon astafl’-gange. The tide-gauge at Fort Hale w.as placed on the east .side
of the Chcmic.al Works dock, and that at Five-Mile Point on the north side of adock
belonging to W. H. Clark, esr|. Observations were taken at all four gauges until April
15. On tile 14th, 15th, .and 17th, levels were run to connect the planes of reference as
marked on the dillerent g.a.iigc.s, and bencii-niarks put in as follows.

Rench-marh 1consists of acopper bolt (1 inches long, Jinch diameter, .and Hinches
across, the he.id leaded into alarge circular stone on the southeast corner of apassage¬
way through the we.st end of Long Wharf, about 60 feet east of P. P. Avery's storey
The stone is level with the ro.adway, the bench-mark being in the .south side of the
upper face. The head of the bolt is 10.233 feet above the plane of mean low water as
determined at the tide station at Long Wharf.

JIci?c/i-?»nrfc 2consists of acopper bolt leaded in the northwest corner of the upper
face of the nor thwest s tone in the second course f rom the ton of the east abutment of
the draw-span of the Chapel Street Bridge; the stone forms aprojecting corner, the
bench-mark being inserted about 5inches from its northwest corner on aline rniining
.southeast. 'J'hc bench-mark is 9.1)31 feet above iilaiio of mean low water as determined
at the tide station at Chapel Street Bridge.

R(.>»c/i-iJin)’7i 3is acopper holt leaded in the u])per face, at the southwest corner, of
,the west stone' of the north side of the sluice-way at the southwest corner of Fort Halo,
and on aliiie runuihg northeast from corner of said stone. The bench-mark is 11.91!)
feet above the ))lane of mean low water as determined at the tidal station at Fort Hale,
(at Chemical Works dock.)

Bench-mark 4is acopjior holt leaded into the .second stone from the north edge
of the southwest face of the water-table of the New Haven light-house; the bolt '
about 4inches from the upper edge of the stone, the head being flush with its lace
and notched thus ©. The horizontal notch is 20.8(56 feet above the plane of mean low
w.ater, .as determined at the tidal station ou dock belonging to W. II. Clark, esq. At
the two last stations, .as the oh.scrvations extended over only half alunation, mean low
water was determined by subtracting one-half of the, moan ri.se and fall of the tide,
(spring, the observations extending over aperiod of high tides,) taken from United
.States Coast Survey records from the height of the mean sea-level
tions the mean of the. low waters for alunation determined the plane of mean low
w.ater. Ialso found that the tide-gauge, used during the survey of Middle Rock in 1870
was ))iit up by Mr. R. M. Bacho, of the United States Coast Survey, and ob.served for a.
month, and that his mean low water, as used by mo in 1870, differed but 0.05 foot from
that of 1871. On April 19 Iexamine(l the channel below Long Wharf, with the dredge
.shown in the diagram, for the purpose of determining the cha’raeter of the bottom aiid
the depth at mean low water. 1found that the bottom con.sisted of soft mud, mixed
occa.sionally with broken shells, hut in no place was anything struck approadhing the
consistency of hard mud. .Soundings comnmiencing at Long Wharf and extending to
13-foot curve, near Black Buoy No. 5, gave amean depth of'9 feet at mean low water.
No oy.ster-beds were stnick, nor any considerable accnmulation of shells, and the state¬
ment of pilots in regard to the existence of any well-defined bar between Long 'Wharf
and Black Buoy No. 5were conclusively shown to bo erroneous. On the 17th, 18th,
19lh, and 20th of April, primary triangnlatiou station.s, consisting of pole's 25 feet long
and 2by 3inches, having largo red flags at top, and .sniiporting'tripochs, wore erected
at the, following prominent points in the harbor below the bridge,: A, near east end of
Tomlinson’s Bridge; A, on Bello Lock; B, opposite I.ong Wharf on east shore; B, on
end of Long Wharf; C, .at Fort Halo; C, on Oyster Foint; 1), at light-honso; D, on
Sandy Foint; E, on Brister’s hill, on west side of harbor, hack of Savin Rock. The
base line ABwas also measured and found to be 2,39(>.0 feet in length. On the 21st,
22(1, and 24tli, the anghxs of the primary triangulation were measured by the Trough-
ton &Simms theodolite, leading to lU", each angle being taken three times. The

.variation of the sum of the angles of any triangle from 180° in no case exceeded
/2.5". Tho.se angle,s have been corrected by ordinary method, founded on method of

fleast sijiiares, and the sides of the triangles cominited. The traversing of the shore¬
line was eommenced on April 25, at nortli end of base, and was completed on May 6,
being run to the light-house on the cast .shore, and to apoint just below' .Savin Rock,
on the west shore, and connected at every ]irincipal station with the primary triangn-
hitioii. Alimited topographical survey was made in conneetion with the traversing
by Mr. Charles R. Mather, civil engineer. The total distance traveled was 52,000 feet:
the stations were marked as follows: 1A, 2A, &c., running smith from north end
of base 1B, 2B, &.c., from some point north and west. Oil May 8asurvey of the
0|)enings of the sea-wall at Fort Halo was made to determine the amount of repair.s
reij Hired. ' '
it was begu

(

f
■i

f

/ On May 9preparations were made to (●ommenco sounding, and on the ICtli
in at Tomlinson’s Bridge, and concluded on May 20, extending to apoint

opposite the middle of Morris’s Cove. About 2,(100 soundings were located by two tran¬
sits, the lines being run zigzag and taken so as to determine clyinges of level, the jiole
used in less (lian 20 feet of w'ater being kept on the bottom most of the time. Asys¬
tem of signaling by rod and while flags was .adopted, and the iinmbers of soundings
checked at the end of each line; in case of soundings being lost by instrnmeiit, which

is very rarely, the line was rc-rnn. While sounding, the gauge at Long Wharf was
read every 15 minutes, and the sonndings
reduced to mean low water by tlio.se ob¬
servations, the time being taken in the
boat every 5minutes. .Several l ines of
.soundings were located, radiating from
Long Wharf, so as to determine the axis
of the channel, which was found to coin¬
cide very nearly with alino from Long '■
Wharf to Black Buoy No. 5. The sonnd¬
ings w'ero completed to the entrance of the
h a r b o r i n t h e f a l l . T h i s w ' i l l b e r e f e r r e d
to in its proper chronological order. On
May 22, 23, 24, and 25, buoys, ropes, &c.,
for the surveys of the rocks at the entrance. ^
to the harbor w'ore prepared and takei»out
to Jliddlo Rock and placed in jiosition for
the survey of that rock. On the 27th a
com|)letesiii veyof Middle Rock was made,
including those p.arts neccs.sarily omitteil
in 1870, in the follow'ing manner :Four
kcro.soiie-oil b.arrels were strapiied, as
shown in the diagram, and provided w'ith
two 100-foot anchor warps each. These
buoys were arranged in the form of a. sijiiare, as in the diagram, (see next jiage,) and were
cniinected by rope 150 feet long, pas.sing through and fastened to an eye formed of the
bight of tho rope on the barrel inclosing an iron thimble. These ropes were marked at
every 5feet by strijis of red bunting inserted between the strands. The angles of the
square were laid olf with asextant and tho buoys hold in place by anchors, and also
by being strung n]) to tho span-buoys left after operations in 1870, so that any displace¬
ment was impossible. The survey was made about the time of slack water, as nothing
could be done at tho .strength of the tide. The survey was commenced at tho northe.ast
end of tho rock, tho north side of the s(piare being taken as the base from which all the
line.s were run, the he.aring of tho h.aso being south 80° east, (mag.) Soundings were
taken, at evasry 5feet along the lines running north and soulh, the sections being 10
feet apart. Hnring the survey tho gauge at Five-Mile Point was read, tho sonndings,
370 in nnmher, being reduced to mean low water by these observations. The soundings
were taken with apolo 31 feet long, having feet and half-feet branded upon it, as I
have found that a])aintod pole is of little use in s.alt-water. The lower end of the
polo comsiated of an iron r o d 6 f e e t l o n g a n d fi n c h
diameter, fastened thus: B y k e e p i n g t h i s c o n s t a n t l y
on (he hotl.om no proud t m a e m n e n t i n c ( | u a l i t y c a n e s c . a p e
notice. Ialso sounded t h o r o u g h l y a r o u n d t h e
rock, to ascertain if Ihad b e e n m i s t a k e n i n s t a t i n g
that there was no broken rock left there in 1867 by Mr. G. W. Townsend, but found
that my former statement wa.s entirely correct. Amap of Middle Rock has been
made on a.scale of 5feet to the inch, tho contours being drawn at every foot, 12
and 18 foot contours heavy, and the line of proposed excavation (17 feet below
mean low w.ater) in blue. The ma]i is different in .some minor I'espects from those
made from (ho survey of 1870, hn(, is more'correct, as in 1.870 the waler wa.s very'
rough, while in 1871 it was almost ad.'ad calm during ihe. entire survey. Ifind
the least deiith of waler on (he. roel: In he 10.1 feet at mean low waler in 1871,

/
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■aiul ]0.0 ni 1870. TIii.s diflorciico Is iiruloubtfidly iluo to Hie dimcnlty of tiikino- o\aot
soundings m1870. The survey of 1871 inelnded that imrtion of tlio rock lyinv't.o the
sontli, which was omitted in 1870. Igive ueoininirison of the area.s of' the ciirve.s
(below plane of iiieaii low water) from the two surveys, these areas being completed

the introduction of the sontli part of tlie rook, which is i]nite Hat, and which did not
appear in the survey of 1870, but is entirely included iii that of 1871.

A r e a .

1 8 7 1 .C u r v e . 1 8 7 0 .

F e d . Square feet,
A'lfi. 88

1,28a. 60
, 2 , 2 ' i r "

:i, lii.T .h
:i, 647. 5
4, S'J l. 0
6, 036. 89

Siinnre feet.
573.'64

1 , 1 6 8 . 11
2,408. 062
3, 82(i. 827
4,930. 900
5,851 .5 .32
6,804. 9125

1 1
1 2A 1 3 . .« 5
1 4
1 5
1 6
1 7

The volume has been computed by two methods: 1st. From horizontal sections at
every foot of vertical heiglit, (tlie areas heing given .above,) by tlie ]irismoidal formula.
For instance, assuming 11 and 13 footeurve.s as upper and lower ba.ses, and 12 foot as
middle base, there re.snUs the volumes between the 11 and 13. foot curves, thus:

V o l .

and in like manner for the other eurve.s, by this melhod. Ifind for the volume above
the 17-lbot curve. 809.32. 2d. By vertical sections whose areas are determined directly
from the reduced soundings, by the aiiplieation of .Simpson’s rule, thus: subtract
each reduced sounding from 17 feet, then the area of each vertical section will bo
a s f o l l o w s :

. I)i.st.am:n botweon sonn(liiis:.s .. ., . ,.« . .
Area = ” ( 1 s t h e i g h t & . 4 X

+ l a s t h e i g h t . )
In this way Ifind for the areas at the following distance from east end of base :

A r e a .

Sq. ft.

;

e>
=j|(ll)&4 (12)-I- (13) I\ t < y

♦

even he ights +2Xodd he ights

S
S e c t i o n .
F e e l .

, t r o a .
S q . f t .

3 1 6 . 8 ●
3 1 9 . 3
2 0 4 . 6
1 1 . 5 . 2

S c c l i o n .
F e e t .

1 5 0 . 7 0
2 0 76. 6

2 2 5 . 2
2 4 1 . 3
3 6 4 . 2
3 7 1 . 6

6 0
3 0 9 0
4 0 1 0 0

1 2 . 85 0 n o
0 .6 0 1 1 51

T — r T TT
The volume was tlien computed from tliosc areas hy ttio prismoidal formula, aud

found to bo 82G.G cubic yards. The most probable volume of Ibo rock is then the mean
of these results, or M7.i)G cubic; yards above the 17-foot curve, (below mean low water.)
Comparing this with tlio result of tiie .survey in 1871, and with that computed from

Captain Diittoifs areas from his survey" in 185G, Ihave the following volumes:

1 5 0 '

e — -

Cubic y.nnlg.
... 708. .36
. . . 7 2 8 . 3 8
... 817.96

1 8 5 3
1 8 7 0
l.-^71

Tlio discrepancy' mayr seem largo, hnt Iho greater accuracy of this year’s survey, and
tlio more favorable conditions under which it was made, AMinld le.ud mo to ado]it the
volume deduced from it iu any subsecjiicnt estimates, more especially as the volume
given ill Ca])tain Dutton’s report as deduced from his areas was really'double the amount
actually' corresponding to the urea, whicli, of course, docs not tend to strengthen faith
in the correctness of tlie areas tliomselves. Tljc deptli of wafer on the sand about
Middle Eock is 22.5 loot at mean low water on the north side, and 23.6 feet on the south
side. 3'ho survey in 1870 gave 22.3 and 23.3, this heing additiomil jiroof of the general
accuracy of the depths takeii Uieii, and further proof, if any be needed, that Mr. Town-
scml’.s plane of low water wl'ieii 15 feet was found by him on tlie slioalest point of the
lock must liiive liiid its origin in liis imugimitioii. ,\11 1ho rocks at the ciitraiico lo the
haihor appear to have deeper wulcr on Hie .south tliuii on the north side, probably duo

; i

by reducing the curves to equivalent triaiigh's and ineasiiring their l)n.ses and alti-
tiulos. The dill'ereiice of the areas of tlio lower correspoudu'ig curves results from

●■U
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ei'ii cli.aiiiiel of tlio liarbor, ami is avery fonnidalilo ob.stniction ;B.and Cliave over
tlioni at 11101111 low water about El and 11.5 foot losjioctively. Luddinglon’s Rock i.s a
lai'fre rock, at least 150 by 100 feet, instead of asniiill [leaked rock, a.s .1 was informed
la.st year by the liarbor [lilohs. Ialso sounded on Old Head Reef, about half-way be-
tweoii Quixe’s Lodge and Adaui’.s Fall, iiiiding on it about 9feet at low water; a.s
the Coast Survey map gives G, Iprosiime 1did not strike the highest [loint. A.s it is
not ill the channel, Idid not S[)e.ud any more time on it, the only object being to know
rvlioro it was. The following ranges wore noted for Luddington’s Rock: Quixo’.sLedgo
spindle, is on range with the south edge of the only large white hon.se on the “South
End the north edge of two brown cottages on the beaidi, just north of Savin Rock,
is on range with tlie .spire of the .sonthernniost of the two churches in West Haven ;
these cottages being at tlie high water are readily distinguished, as they are the only
ones so situated. The Big Boil i.s on range of Qnixe’s Ledge spindle with blnlf at
month of Morris Creek, and on the range of the end of the woods on Jlorgaii’s Point,
with the west edge of white house behind them to the north.

On .June IG Tsurveyed Liiddington’s Rock by checker-board metliod, the base-line
being 225 feet long, and bearing north ;the side lines were 200 feet long, and were
inclined to the base at an angle of Gt° 30', this angle being taken with the sextant.
The side-lines were as nearly as [lossible in the direction of tidal current, so that the
soniiding-boat could dro[> down with it. The sections were 10 feet u[iart, sonnding.s
being taken every 5feet along thi'in, beginning at the northwest corner of the par¬
allelogram, the sections running from northwest to sonlheast, while the axis of the
rock was fi'oin norl.heast 1.0 southwest. 'The ba.se was [ireveiited from sagging by a
boat anchored at its miildle. Three hnndred soundings were taken, being reduced to
incaiilow water by observations at Five-Mile Point. Amap has been made of Lndding-
T,oil’s Rock, on ascale of 5feet to 1inch, contours 1foot apart ;12-foot contour heavy ;
IG-foot con tour, lino of proposed excavation. The rock is about 150 by 100 feet, the longer
axis noi theast and southwest. The rock is very Jagged, rising in some places i[uite
abni[)tly, and affords excellent opportunities for face or surface blasts. 'There is on the
highest [mint 9..S feet at mean low -water, and on the .surrounding s.and IG to 17 feet at
mean low water. 'The rock consists of two [lortions, connected by anarrniv ridge ;
this ridge is not shown on the map, as its existence was lirst discovered by the diver ;
Iafterward examined it myself, and found it to bo ([iiite small.

Lnddington’s Rock is amuch better locality to work in than Middle Rock, a.s the
velocity of the tide is less, thus making it smoother in the .southwest winds. 'The vol-
nnie of the rock has been computed by horizontal and vertical sections, as follows ;

1. By horizontal .sections :

to their chocking the silt, itc., brought down by the strong ebb tide. During the
week ending .June 3several attempts werem.ade to survey Sonthwest'Ijedgc, but with¬
out siiceo.ss, as southwest winds made it too rough for work. Aheavy fog each da.y
prevented other oiit-door work. On .1 line 5Isurveyed Southwest Ledge by the checker¬
board method, the barrels being arranged a.s follows: 'The base, 3G5 feet long, and bear¬
ing north 33*^ east, made an .angle with the side of the p.arallelograni of 85'^, the side
being 200 feet in length. 'The angles were measured with asextant. 'The base and the
side parallel were marked at the 10-foot points by red bunting tags, and aline marked
.at every 10 feet was stretched from one to the other, and moved along 10 leet .at atime,
so that sonndiiigs -n-erc taken at the corners of parallolograrns 10 feet by 10 feet. The
buoys were placed at slack water, and so arranged that the ebb tide ran in the direc¬
tion of the lines of soundings. Each buoy ivas held by two anchors wdth long -w.arps
hauled taut, .so that swaying wa,s possible during the ebb. Aboat was .anchored at
the middle of.the base to prevent swaying and sagging. 'The sonndiiigs were taken by
allowing the boat to drop down with the tide along the line stretched from the base to
the side p.arallel with it. After crossing it, (the parallel side,) the lino was secured to it
and soundings taken as before. During the survey the gauge at Five-Mile Point ivas
read, and the sounding reduced to mean low water from the observations. About 150
soundings ivere taken. When the survey w.as nearly completed it commenced to blow
from the south-southeast, so that the last two lines of soundings were taken 20 feet
apart. During the survey the spindle-socket -ndiich formerly held alarge spindle was
struck and located ;it is about 1foot across, and has over it at extreme low water not
more tli.an 3feet of water; it should be removed, or the spindle replaced, as it is very
dangerous to liglit-dranght ve.ssels. Amap of Southwest Ledge has been made to a
scale of 10 feet to the inch, contours drawn at every foot of vertical height, the same
colors being adopted for tbc curves as in tbc map of Middle Rock. 'The le.ast water
over tbo ledge at mean low water is 7„5 feet. 'This i.s {●„ font more water than is shown
on tho^ Uniteil States Coast Survey chart. 'The ledge is about 3U) by 250 feet, the longer
direction being northwest and soiithca.st; it is very jagged, being full of crevices. I
havccompnted the volume by vertical and horizontal seotioms, as in Middle Rock. By
vertical sections Ihave taken sections at noted distances from north end of base. By
Simpson’s rule :
S o r t i o n
Fee t .

A r e a ,

flq. Feet
.Po r t i on .
F e e t .
1 9 0 . . . .
2 0 0 . . . .

A r e . a .

Sq. Feet.
. 5 9 2 . G
. 5 0 2 . G
. t 8 5 . G
. 3 0 4 . 7
. 2 7 7 . 0
. 2 1 9 . 4
. 1 4 3 . 5
. 5 8 . 3
. 2 9 . ( )

9 7 . 0
1 0 0 2 . 0
1 1 0 3 7 . 9 2 1 0
1 2 0 9 2 . 8 2 2 0
1 3 0 1G5. 0

33G. 8
4 7 3 . 6
5 1 4 . 0
5 1 8 . 9
G35. 9

2 3 0 A r e a o f . s m a l l
part, sq. feet.

Area, of larger
[lart, s:j. feet.

A r e a o f . s m a l l

[lart, sq. feet.
Area of larger
part,sq. feet.

C u r v e s .C u r v e s .1 4 0 2 4 0
ISO 2 5 0

2 G 0
2 7 0
2 8 0

Then by prismoidal foriiinla for the vohitno .above the 17-foot curve (below mean low
water) is 1,997.30 cubic yards. By horizontal sections the following results are given
for areas of curves behnv mean low water :

1 6 0
1 7 0

.5 ,113.10
G, 842. 7G
8 , 1 4 7 . 7 2

1 8 2 .
5 5 1 . 4 9

1 , 2 6 0 . 3 2

1 0 1 4 . 3 0
5 2 7 . 5 ( i

1 , 4 2 4 . 8 0
2, 944. 80

141 8 0 1 . 0 1 51 1
161 2

S. 0.211 3

C u r v e .
F e e t

A r e a .
Sq. Feet.

149. G4
585.90

1,19.5.20
2,848.25
4.3C4.53

C u r v e .
F e e t

A r e n .
Sq. Feet.

G, 110.88
7, 845. 45
9,843. 92

12, 08G. 87
15. 0G2.14

Then by pri.snioidal foriniila the volume =1,931.44 cubic yards, or, talijng the mean of
the two results, 1,9G4.40 cubic yanks, for the volnnie of the ledge above the 17-foot curve,
(below me.an low water.) Until .June 14 the time was occiqiied in dragging for therock
known as Lnddington’s Rock, the pivsition of which was not marked by any bnojq and,
as I.afterward found, was incorrectl.v located on the United States Coast Survey map.
On the 14th Ifound Lnddington’s Rock, also two rocks between Southwest Ledge and
Middle Rock, known as '.Tortoi.se and Ragged Rocks, Band Cin Captain Dutton’s
report, and arock not marked on any chart, known as the Big Boil, (named from .the
tide-rip over it at certain stage.s of the tide,) lying about one-fonrth mile sonth-soiith-
we.st of Qiiixe’s Ledge spindle, and having over it .about seven feet at mean low w.ater.
Ifound ranges for all these rock.s, .so that Icould drop alead on them without any pre¬
vious soundings, and marked the Big Boil with asmall barrel-biioy, as the tide ran so
swiftl.v there tliat it was somewhat ditlicnlt tn strike the .sho.alest water on it. Iwas
somewhat .siii’iiriaed to find less than 10 feet at low water on .Lnddington’s Rock,instead
of 12.5, a.s siiown on the eliarts. Big Boil Rock lies directly in the entrance to the e.ast-

l i Y n i i l . S J I O I D A L F O l : M U I . . r .
8 cubic yards.. 7 C 0 . 6 0 9

4 7 . 5 8 9
1 3 Volume of, (1)

Volume of, (2)

Total volume

2. By vertical sections from nortli end of base :

9 d o1 4
10 1 5
1 1 . d o 8 0 8 . 1 9 81 6
1 2 1 7 r>.

I

! l

S e c t i o n . A r e a s . S e c t i o n . Areas. 1 S e c t i o n . A r e a s .

Stf./cef. 1|
125.3 'I
16.8.9 !
2 2 3 . 0 :
2 5 . 5 . 8 :
255.1 4155
3,05. 5

I F e e t . Sq.feet. F e e l . F e e t .
115

Sq.feet.
0 1 1 . 2 5 5 3 0 5 . 8

2 1 4 . 9
2 3 0 . 1
1 3 8 . 6

1 2 55 1 . 2 6 5
1 3 5i n 1 1 . 0 7 5
1 4 51 5 1 7 . 9

43. 5
7 1 . 7

1 2 1 , 1

8 5
2 5 !)5 .

1 0 5 .
6 4 . 7

1 G 535 2 1 . 7
4 5
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i' ,■ ■Tlie areas being found by Sim)).soii’.s rule., t,ho distaneo between tlio .sections t.akeu
])erpendic.nlarto tliein being 10 Xsin bl°30'; tiien, \isiiig pri.sinoidal foniinla, volmne'=
835.S14 cubic yards tlie mean of tlie two results being 82ii.0()'.l cubic yards. Tbere lias
also been made amap on ascale of 5feet to llio ineb, slmwing vertical sections along
lines of soundings of Luddington’s Rock at di.stances of 7b, 85, 95, 105, 115, Vib feet
from north end of liasC; In this ma)) the bine lino represents jdaiio of mean low
■water; heavy red line, plane of proposed e.Keavation ;black ligures show amount
(depth) to bo removeil at given points; and red figures show reduced soundings
at those points. In this map the sitnd galley in the rock is shown. On .June 19,
Ragged Rock, or C, rvas surveyed by checker-board method. The base, bearing
south 42° west, was 190 feet long. Tim sections were 10 feet apart and made an angle
with the base of 118° 33', soundings being taken at every 5feet along these sect ions for
adistance of 220 feet. The roek is very Jagged, there being several ridges upon it not
more than afoot acro.ss and rising 5or Gfeet above the surrounding rock, and having
over them from 11.5 to 13.5 feet at mean low water. The sounding-pole was kept upon
the bottom between all the soundings, and the position and extent of any marked in¬
equality thus determined. Ca|itaiu Hutton could not have struck these ridges, as ho
gives tlie least depth on the roek at 13 feet. Soundings were taken on the southwest
side only to the depth of 20 feet, on account of the approach of darkne.ss. There have
been made two maps of Ragged Rock, one on ascale of 5feet to the inch ;in this the
contours are at every foot 12 and ISfoot curves, heavy; 17-foot cnrve.s, (line of |iroposed
excavation.) in blue. The shoalcst point on the rock is 11.4 feet below mean low
■water, at Five-Mile Point, to which plane of reference were reduced the GIO sonndings
taken on the rock. The rock is about 210 by IGO feet, the axis being from northwest
to southeast, (at 20-foot curve.) From appearances it is much cracked and tissnrod.
Another mail has also been made on a.scale of 2feet to the inch; from tliis it will bo
seen that there ar.) four ridges having over them at mean low water 12.0,13.2, 12.5, and
13.5 feet, and that to remove, them to 17 feet helow mean low water (bine, line) would
require the removal of but little rock, while the main portion of the rock is quite
extensive. The volume of the roek has been compnted by both methods. By hori¬
zontal sections the following results have bee.n ojitainod :
C n r v f j s .

F e e t .

617 cubic yards, tlie mean of tliotwo results <;iviug for most probnblc volume of the
rock above 17-foot curve, (below iiK'.an low water,) 024.42 cubic yards. Ou Juno 20,
Kock B, or Tortoise llo(dv, was surveyed. The base was 80 feet long, bearing nortli 20^
east, the lines of sounding bein*; included to it at an an<^le of 01^ 54', and beinu^b feet
apart, miming southeast to northwest, soundings 5feet apart coiuuicucing at southeast
end . T lu^ sou th s i de o f t he rock be low the 17 - foo t cu rve was no t ob ta ined i n conse -
({11 once of wind. As this is, how(‘/Ver, f{uite uniform, tlie other contours were introduced
witiiout any diilicnlty. Tlic rock is very smooth-and rounded on tli(.i toji. Three hun¬
dred and iiiiietv soundings were taken and reduced to mean low water at Five-Mile
Point. Ania{» has been made of this rock on ascale of 5feet to the inch, curves asiii
other rocks. The higluist {joint on the rock is 12.9 feet below moan low water. The
rock is about lUO by 60 feet axis northwest and southeast. TJie computations for areas
and volniiies give by the two methods tiio following results:

By liorizontal sections—

C u r v e s .
F e e t .
IJ

K

A r o i i s .

jSq. feet.
2. G32

1 9 9 . 4 7
7 8 7 . 6 9 5

C i i r v c . s .
F e e t .

A r n a s ,
Itq. feet.

l , . 5 4 l . U 3 2
2, 706. 595

16
J 4 17
1 5

i

Then, by pri.smoidal fonnnhi, volnnm =13.8.99 enbic yimls.
By vei-(-ionl seetion.s, the nrens being fnnml by the npplicntion of .Simp.son’.s rule, .sec-

t i ious at noted distance f rom .south end of base:

S a o t i o n . s .
F e e t .

Scn l i onn .
F e e t .
35

A r o a . s .

Sq. feet.
1 . 3

b 7 . 7
1 1 4 . 2
1 4 3 . 4
i : r 7 . 3
1 9 7 . 0
1 0 1 . 6

A r o a - s .

ftq. feet.
6 3 . 7
4 1 . 3
42. 5
3 4 . 0
3 0 . 4

0
5 4 0

1 0 4 5
I f ) 50
2 0 5 5
2 5A r e a s .

Square feet.
1 3 8 . 5 5

1 . 2 0
2 . . 5 0

726.565
1.98

3 . 2 6
1 0 . 7 0

1 . 1 0
.... 1,928. 56

1 2 . 7 5
8 . 1 0

1 7 . 8 0
3 . 5 0

.... 4,372.32
2 9 . 2 6
1 7 . 6 4
2 6 . 4 5

5 . 5 0
.... 5,86.5.1.55

2 7 . 4 5
.... 8 . 7 5
. . . . 8 , 5 5 3 . 2 6 1

0 .5 9
I 3 0

1 2 ,
(Second ridge... .
■Third ridge
(Main curve
'First ridge
Second ridge

.Third ridge
Fourth ridge
Jlain curve

(First ridge
ISecond ridge

15,.T)iird ridge
l''onrth ridge

.Main curve
'First ridge
Second ridge

16Third rhige :
Fonrih ridge

.Main curve
(Second ridge

17< Fourth ridge
(Main curve

Tlien, Iiy ))rismoidal formula, volume =142.3 cubic yards, tim mean volume above 17-
foot curve (helow mean low water) being 140.645 eul'iie yards. In order to iirescrve
the connection, Iwill mention next the sni-vey of tlio liig Boil, altliongli it was not
made until October 30, 1871. On tlie survey Iwas assisted by Jlr. Cluirics R. Mather,
civil engineer, and Mr. H. N. Baheock, civil engineer. The siirvoy was made as sliown
in tlio diagram.

Boats were anchored at Aand B, and
tiioir positions located by sexiant .angles
between t l ie fol lowing prominent ob¬
jects :Liglit-Iiouse and Qnixe’s Lodge
sii indle; l igl i t-houso and West Ha,ven
spire ;these jioints being located on tlio
Iirincipal survey as hereafter mentioned,
tlio distances being calenla,ted as well as
the .angles. From tliese data tlie lengtli
and lieiiring of tlio base leave been caieii-
lated as follows; L6ngth of base, 482.2
feet, bearing soutli 22° 2' 8" east, (true.)
Tw o b a r r e l s w e r e a n c h o r e d b e t w e e n t l i o
base and tlie rock, ami connected by a
line, to wliicli was attaelied anotlier line
to hold the sounding-hoat in place wliilo
the sonndings wore being taken, t l i is
being noee.s.sary owing to tlie velocity of
the tide. The soundings were then lo¬
cated from tlio ends of tlie base by sex¬
tant angles between sounding-boat and
b a s e . A b o u t 8 0 w o r e t a k e n a n d r e d u c e d
t o m e a n l o w w a t e r a t F i v e - M i l e P o i n t .
Amap of tins rook has been made on a
scale of 5feet to the inch, tlio sonndings
boing platted from coni[mted distances
from till) end of the base. Tlio rock lia.s 7feet ou it at mean low water, tiic dimensions
at the 17-foot curve being abont 110 bv 80, the axis norllicast and Rontlica.str. Tlie
areas and volume of tiio roeic by liorizontal sections iiave been eouipnted and arc given.
Curves he low mean low wate r. 17 fee t .

1 3

1 4

X iThen, by tlio prisnioidal formula, volume of tliat iiortion of tlie rock se.jiarate from
the ridges =623 cubic yards ;voliune of ridges =8.81 eiiliic yards, or total volume of
roek above 17-foot ciirve'(hi:lo\v menu low-water) =631.84 cubic yards.

By vertical sections, at noted distances from end of base, tlio following results have
b e e n o b t a i n e d :
S e c t i o n s .

F e e t

I

A r e a s .
Sq./cet.

Sec t i ons .
F e e t .
120

A r o a . s .
Sq. feet.

. 3 4 0 . 7

. 2 5 7 . 7
9 6 . 5

. 64.0

. 5.4

5 0 2 . 0
6 0 25. 3 1 3 0
7 0 . 7 9 . 9

. 1 1 9 . 2

. 2 5 2 . 4

. 3 0 0 . 9

. 3 2 0 . 0

1 4 0
8 0 1.50
9 0 . . 1 6 0

1 0 0 . . 1 0 9 0 .
1 1 0

I

Areas by Simpson’s rnio; tlien by prisnioidal formnla. 5' 'o lnmo .above 17-foot enrvo

I
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iiliout; 185 soundings being tiilion, and rednced to moan low water at Five-iMile Point.
November 3, the place bo.yoml tlie rocks, at the entrance to the harbor, was .surveyed
in the manner de.scrihed under the head of dredging, it liaving been nsed as adninp-
iiig-gronnd. On November 4the .survey of 1871 was connecled with the United .States
Coast Survey, by observatioms with the theodolite, .stations 11 and Cof tlie |irimary
triangnlation lie'ing nsed, and siglits taken to ligjit-honse, West Haven spire, and
southwest spire of Episcopal Chnrcdi at corner of Olive and Cliapel streets, New

On Novemhei- 8commenced sonnding Mill and Qninniiiiac Rivers, loc.ating
soundings by two transits. This work was com]ilote,d on Notnnnher l(i, 1,250 sonml-
ing.s having been taken, and rednced to mean low water at Chapel-street bridge. The
liannel dredged in 1871 was surveyed on November 17 and November 18. On Novem¬

ber 27, operations being conclnded for the year, Messrs, llabcoek and Jlatber .and
myself retnrned to Newport. In addition to the maps already mentioned, there are
))reparcd, or being prepared, the following: Map on ascale of vti'iiu. showing channel
before and after dredging in 1871, (described under bead of “Dredging ;”) map of the
whole harbor, now preparing, on ascale of sketch showing monthly progress of
dredging. The following are to bo made: Map of Mill and Qninnipiac Rivers, scale
nndetonnined ;maip of dnniping-gronnd, and comparison with United States Coast
Survey map. The large map has the triangnlation and traversing completed, the
rocks located, and most of the sonmlings platted, so that the sonndings yet I’cinain to
be completed, the shore-line and topognipby put in, and contonrs drawn. This will
probably be done by .I.annary 2(1; until tliis time complete ]dans of tlie improvement
of the bar below Fort Hale will have to be deferred, as there are so many cirenm-
stances atfecting the deposition of .sand in the sonnd harboi’s that .any improvement
of sand-bars in them can only be proposed after acareful investigation of the causes
leading to their formation.

Carved piano of proposed excavation—
C u r v e .

F e e t .

j!

iAre.a, I
Sg. feet.

.... 47.73
2 3 1 . 5 8

. . . . 4 6 0 . 1 1

. . . . 7 1 4 . 1 2
---. 971.35 I

C u r v e .
F e e t .

A r o . s .
Sq: feel .

. . . . 1 , 3 1 3 . 1 3

. . . . 2 , 1 7 1 . 5 9
. . . 3 , 0 0 4 . 4 2
. . . 4 , 1 7 5 . 8 8
. . . 5 , 5 3 9 . 0 ; !

\
13
14 /■

V
9

10 1 5
11
12

1 0
1 7 H a v e n

Then, by prismoid.al formula, volume above 17-foot carve, 580.71 cnbic y.ards. On
June 22, tlio rock at t.lic entrance to the harkor, and the buoys in the harbor, were
loc.ated by tlio theodolite. Tlie sboalcst j)oint of each rock was located, tiic observers’
stations bein^ at the light-house station, (D,) and at the station on Ihister’s Hill, (E.)
from this date until the dredging coniinenced, on July 10, the party was occupied
mshipping Government jiroperty from Fort Halo, in im^asuring dredge-scows, and
preparing for tlie dredging. JMr. Mather, as amean of six observatioms, found the
leaving of the base of the survey to be south 13° bo'' west, (mag.,) and, assisted
by lum, Iascertained, from amean of seven observations, that the magnetic variation
was 70^ 22 west. From July 10 until October 1(>, we wore occupied by the drcd‘»-in'>-
and removal of Liiddington’s Kock, Mr. Charles R. Matlier, civil engineer, snpcriim
tending the dredging. ̂ Mr. II. N. Babcock, civil engineer, joined us on July 20, and
has been engaged ])iiiicipally in working up notes, mapping, etc. In accordance witli
your instructions, Icommenced, on July 26, aseries of simultaneous observations at
Fong Wharf and Fort Halo, for the ])urposc of ascertaining ●whether the discreiiaucies
shown in the following table were due to the irregularitie.s of the tide, or to defects in
the gauges employed. These ob.scrvafions were continued until August 0, and estab¬
lished the fact that the former peculiarities wore due to the tide, not to the gauges.
(I ive-Mile Point agrees very well with Long Wliarf.) °

(

K A -
I I

I

I
D H K D f a x r . ,

From an examination of the cbannel mailc in tl^c, .sprinp; I(letormined, with yoi\r
approval, to commence tlie dredging at the 13-foot curve, below mean low water, aljont
200 feet north of Black Bnoy No. 5, a.ml to make the wc.st edge of the cbannel coincide
witli alino drawn from Black Bnoy No. 5to the end ot I.ong ’Wharf. Morri.s &Cum¬
mings’s dredge No. 2arrived on .Inly 3, and commenced making preparations for the
work. At tliis time two scows, marked Ocul ©, were with the dredge. These were
measured and found to contain 197.2 and 197.1 cubic yards rcspeciively, and to draw
about six feet wlien loaded. On .Inly 10 tlie dredging was commenced .at the ]ioint
before determined, and as hnt little was to be taken oil', tlio digging was done only at
every other eatob, the dredge makiiig acut fifty feet wide, and the bneket nsed bolding
three yards wlien flnsli with the top, and live yards wlicn loaded np to tlie npening-
wheeb For tlie first few days the ]irogress was slow on account of tlie small number
of scows, blit on .Inly 12 tlie'tiig Stephen Decatur arrived witli two more scows, marked
1and 2, and bolding 202.5 ami 199.4 eiibio yanks. Jlr. Cliarles R. Matlier, civil engi¬
neer, bad previously been placed as superintendent of the dredging, in accordance witli
yniir instructions. The ]ilan of dredging iido])tcd was to run up on one out until the
back hawser, 700 feet in lengtli, bad been payed out; the dredge then dropped down to
the point of beginning, and began another cut alongside of tlie former one, tlie average
amonnt removed per day being about l,(i00 yards, 2,400 yards being taken out on one
day. The mud was dumped beyond .Sontliwcst Ledge, in 20 feet of water at low water,
the locality being slnnvii on the large map of the harbor. When apoint about 1.000
feet from Blade Bnoy No. 5was reaelicd, it became necessary to dig at every catch, and
sometimes to send the bneket down twice in the same place, tlie deptli being regulated
by tin figures placed upon the guide-poles of the buckets, and by board lide-gaiiges O"
at mean low water placed along at intervals as the rvork progressed. During .Inly
tliere were removed 28,097 cubic yards, about 2,100 feet of the first cut liaving been
dim to 13 feet at mean low w.ater, and about 1,400 of the second, and the .same of the
third to a, corresponding deptli. This iirogrcss is slinwn in red on the .sketch showing
jirogrcss of excavation. Before conmieiiciiig work on .Inly 10 Isent the following notice
to the New Haven papers: “The engineer in diiirge of the liarbor improvoments wishes
to have the steamers ‘slow np’ when they pass the aiicbor-lincs at the dredge, as the
motion of the waves is iiijiirions to the iiiacbinery, and tlio wheels of the steamers are
apt to cut the lines
from Black Bnoy No. 5to Long Wharf
in regard to the matter, and was soniowliat surprised when informed by Mr. Mather,
that no attention was paid to this request. Ithen went twice to the oliioe of the com¬
pany, and imido verbal requests that the steamers “slow up,” but without effect. Wo
were put to considerable inconvenience, as somotimes liiilf an iioiir was lost by the
steamer passing at full speed, as the speed bad to be raised and tlie anobor-lincs slacked,
while the swell caused almost invariably washed into tlie fresb-water tank. Ithen
wrote to the captains of the stoanicrs requesting them to “slow np,” officially inform-

fthe inconvenience they were putting us (o, but wiibont any siiccccss. On

I

Height of liigli water O

o
3

D a t e ,
F i v e - M i l e

P o i n t .F o r t H a l e . «fc!

R

F e d .
5. 29
5 . 4 9
7 . 1 4
0. 54
0. 04
5. 84
G. 14
G. 74
G. 04
G . 7 4
5. 79
5. 84
(i. 01
G. 14

F e d .
5. 79
5. 94
7 . 4 9
7 . 1 9

F e d .
M a r c h 3 1 . .
A p r i l 1 . . .
A p r i l 3 . . .
A p r i l 4 . . .
A p r i l G . . .
A p r i l 7 . . .
A p r i l 8 . . .
A p r i l 9 . . .
A p r i l 1 0 . . .
Apr i l 11 . . .
Apr i l 12. . . ,
Apr i l 13. - . .
Apr i l 14 . . . .
.■Vpril 15....

0 5
0 5
0 3
0 5

7. 00 9G
G . S O
G . 3 9
G . 5 9
G. 24
6. C!)
G. 09
(i. Hi)
G. 29
G. 49

. 9 0
2 5
1 5
3 0

. 0 5
3 0
2 5
2 5
3 5

' O

accordanco uitii your instrucUons, 1oonimenced a8iirv(>y of the
Mill and^ Quinnijiiac Rivers, above Tonilinson’.s !)iidge, and extendito 1he Grand-
●street bridge on the Mill River and to tlio Fair ITavcui britlgc on the Quinnipiac River,
the limits of navigation on both rivers. Primary triangnlation stations were located
on the ICtli, and the base-line taken on Cliapel-streot hridg(*, its length being 914.5 feet,
and bearing soutli 84° 50' 02" east, (mag.,) or north 87° 41' 58" east, (true.) On Oeto-

J/ angles of the primary triangulafion were measured, eacli being read
to U> three times on adillbrent part of the plate. These angles have been correoted
and the triangles computed. On October 19, anumber of stations between Fort Hale
and the Jight-honso were replaced for use on the completion of the soundings to the
entrance ot tlie harbor. On October 21, about KJO soundings were located below
the ending of the work in the siudiig; the gauge at Five-Mile Point was read, and
the soundings reduced to mean low water at that point. .Prom October 23 to 31, ran
the shore-hue ol the Mill and Quinnipiac Rivor.s for adistance of 21.000 feet, alimited
topographical survey being made in connection with the traversing by Mr. Charles
Jt. Mai her, civil engineer. On October 30 the Big Boil was surveyed, a.s before
de.scnbed. November 2, tlie soundings at eiitr̂ im-e to the harbor were completed,

^ a

1

Acbannel is being dug 2U0 feet, wide and 13 feet deep at low water
Iexpected 1slioiild Inive no further tvonlile

I i

ing t,belli o
II. Ex'. 267 2
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the niglit of Aiisii.st 4tlie steamer Continciit.al, Captain Bowns, ran into the drcflge,
iortnnatoly .striking her in tlie nudillc of the stern, for, a.s tlio hull is composed of two
Boats, if e.itlior had been struck slio would have instantly sunk, or the boiler Innng struck
■would hare been ruptured or exploded. Knowing that there was abundance of room for
the steamer to j)ass on either side, that the dredge had aliglit up at the time, and that
the general disposition of .steamer captains was not to avoid ve.ssels lying at anchor,
Iwas led to think that the steamboat-men were reckless, and disregarded the public
■^vork, besides endangering the lives of the passengers and ()f those on the dredge. I
therefore addre.ssed acommunication to the newspape
attention to what a])peared to me to bo reprehensible
delayed several hours by the collision and repairs, and Ipresume that quite exten.sive
repairs will have to be made when the dredge is laid up,as she was much weakened by
the .shock, the how of the steamer going into the stern of the dredge about seven feet,
and breaking like apipe-stem aI'Aiuch by 12-inch l)eani. During August the three
cuts were completed to the north end of Long Wharf, 47,1)08 cubic yards being removed,
niaking the channel 150 feet wide and 111 feet deep ;it mean low water; this is sliown
in green on the sketch. In Septemher, as the appropriation warranted, afourth cut
was commeneed at Black Buoy 5, at the )ioint of commcnciiig of tin; former cut, .and con¬
tinued to north end of Long Wliarf, niaking theehannel 200 feet wide; thodrodge then
commenced to widen the channel between Long Wharf and Canal Dock, making it 1150
feet wide. This was rendered necessary by the curve in the clia.nnel, and fi'om tin;
that umnerdns vessels use it as an anchorage ground while waiting for bertlis at Long
AVluirl and Canal Dock. This opening np was completed in Sc|)tember, with the e.xce])-
tion ol asmall jiortion above the Month end of Canal Dock. The work for this month
amounted to 42,895 cnbic yards, shown in orange on the sketcli. In October the chan¬
nel to Ihe steamboat dock, 13 feet deep at mean low water, .and 100 feet wide, was dug
thus: the east edge w.as run on range of Fair Haven church spire and end of peaked
roof of Ireight-honse on Old Beele Doc'
the l i r s t . AATien r
running downward from aline from west edge of channel to end of dock, so as to cut
oil the corner between the wide and the narrow channel.

struck sever.al times by vessels, which were badly injured, while JlidddleRock has never
been struck. Mr. Eugene Sullivan’s blasting sloop .arrived at New Haven on .July 29,
and, .after placing dualinc and powder in (he magazine, at mouth ol Alorris Creek, on
1he31.st the mooring-stones were taken aboard from Long Wharf, and on August 1
the sloop went out to Luddington’s Rock. Upon sounding Ifound that the II. S.
Imoy placed on the rock hv the tender rutnam, l)clonging to the Liglit-IIonse
Board, was on the higliest po'int of the rock. On the, 1st and 2d the mooring-stones
and hnovs were put down so that tlie vos.scl could be moored witli the tide west-
northwe,st and e.ast-southeast. The divers re.]iorted tlie rock to he covered with rock-

eed and the water to he very thick, the limit of vision being about afoot. Opera-
of surface and face blasts of diialino and j iow-

ra of New Haven, calling public
i n t h e e x t r e m e . T h e w o r k w a s

tions commenced on August 3, by tlie
der, about eight tons of rock being taken np. First deck-load of stone, anionnting io
forty-six and one-half tons, was dischargml on August S, having been removed entirelyby lace and surface blasts ;the work conimencing on tlie west side of the sand-gnlley
aiid Iirogrossiiig westward. To remove this aninniit of rock (21.21 cubic yards) were
required 100 ])Oiinds of dnaline and 205 pounds of jiowder, tills being at the ral.-e of
two pounds ol dnaline and four pounds of )iowder for every ton of rock. As there
were four and one-half working-days, the amount removed jior diiy was ten toms. This
lare-o, increase over tlic rate last year from the same kind of blasting is duo to the supe¬
rior eonvcnience of Mr, Sullivan’s vessel, and more es])eciall.\’ to the. conipeteney of him-

Imade three dcteriiiinatioiis of the s]ieeifie gravity of the

n . s G

--ij

f a c t self and a.ssislaiit diver. .. . _
rock, and found it (o be 2.599 ;weight of aeiiliic yard, 4,385.01 iionmls. 1he nietliod
of weigliing will he alluded to hereafter. The next deck-load of stone was dischargc(lon August 17, and consisted of 44| toms, and was removed by face and surface blasts of
140 pounds of dnaline and 400 ))unnds of powder, being three and one-fifth pounds of
dnaline and nine ponnds of powder per ton. During tliis time tliere were live and
onc-hair workiiig-d.ays—rock being removed at tlie rate, of ciglit tons per day. F’lnding
lliat surface and face Idasts removed the rock too slowly, Mr. Sullivan jmt in order ins
Biirleigli drill, worked bv steam from tlie hoisting-engine on deck. 'J'liis drill was
mounted on an iron tripod 23 feet long, weigliing over a(on, and having adjustable
legs to adapt it to tlio inequalities in the roelc—the drill being seenred in a, joint which
alTowed it to drill at any angle within tlie triangle lormed by tlie tripod legs. Mr.
>Snlliviui was well supplied witli drills, (liaviiig forty in all, of various loiigtlns,) tlie
edm'S being x-sliapcd. Ho al.so had .a, portable forgo and an experienced man to.
sluTrpen tlie drills, so tliat no time w.as lost in reidaciiig adull drill. Tlie Burleigh
drill worked as well as could ho expected, when rinining nmler water, and having a.
drill-sliaft 20 feet long tolil't; frequently drilling 7feed; an lioiir,']unning time. AVlien
it is stated tliat in tlie oiicrations at Middle Rock last year, tlie best progre.ss made by
Townsend’.s drill was 8inclies in an lionr, Init little fnrtlier comment will bo necessary

tlio relative riqiidity of removing rock in 1870 and 1871. On Anj;ust 31, a. deck¬
load of stone was disdiarged of 27^ tons. Five lidles—total dcpili, In loot—had been,
drilled and 60 ponnds of dnaline and 212 pounds of powder ex]ilodcd, or 2} pounds
of dnaline and 8pounds of powder per ton. 'I'licre were seven workiiig-day.s during,
this time, slone being removed at the rate of 4(ons per day ;mneh time being lost
owim^ to wind. Mneh dilliculty was experienced in working tlie drill, as tlie boilcF-
was not large enongli to keep np steam, the drill requiring 80 poninhs at least,jm
account of tliclieavv sliaft. During Siqitemlier four deck-loads of stone ol 49 tons 1,749>

ds 36 tons 1,890 ponnds, 51 tons 955 ])onnds, and 20 tons 1,820 ponnds, re.Spcctively,.
’ ‘ iglit being determined as follows; liy tlie courtesy of the

iven and Nortliainiiton Railroad, Mr. Yeomans, Iwas enabled:
Tlio vessel had (irovionsly

k, the .second cut being |)arallol to and west of
about 300 feet nort l i of north end of Canal Dock cuts were eoinmencod

Tile dredge tlien hauled back
to the channel, ami completed the dredging to tlie steainhoat dock on Octolier 31, liav-
ing taken out in uinety-ciglit days 772 scow-loads, 153,817 cnbic yards; liaving been
laid np hut two wliolo days on account of break-downs—one wlicn (lie .spud broke
froin tlio effects of alieavygale, .and the otlier spent in re|iUicing frietioii-cliitclies—so that
in uinety-si.x,working days 15:1,817 enhio yards were rcmovetl, or 1,600 enhie yards per
day, wliich rate has, 1helieve, never been exceeded for so extended aporioil of time,
althongli for ii single day Morris &Cnniniings liavo with one dredge taken out 3,600
cubic yards. .Tlie contractors are deserving of favorable meiitiou for tlie manner in
which tlicy performed the work, and tlicir strict adliercnco to the directions of the
superintendent, Mr. Mather, from wliose careful attention has resulted tlio succe.ssfiil
prosecution ol the '"●ork. On November 17 and 18 a. survey was made of the channel
dredged in the following manner :Buoys were ancliored on tlie edge of the cliannel for
convenience in sounding, and lines of sonnding.s laiii acro.ss tin; channel, liotli edgc.s
being located liy two transits, intermediate sonndings being taken at equal interval.s
acroiss the cliannel. Otlier lines wore al.so run down tlio cliannel to ascertain if any
slioal spots existed. 'I’he .soundings were rodiiecd to iiicaii low water at Long AVhari'.
Amap has been made of the channel on ascale of Ijefore and after dredging,
this tile green line represents 6-foot curve, broken black lines 9-foot curves, fiili
lino 12-foot curve, before dredging; hrolceii line (red) tin; cliannel as dredged; Idack
ligiirc.s, sonndings before dredging ;red lignres, soniidings after dredging. It will lie
seen that in no case is there le.ss tlian 12.5 feet in tlie dredged cliannel, and tlicn only
on lumps so small that the sonmliiig lead would scarcely re.st upon them, and wliicii
would he knocked over by anything striking tliem. FYoiii this survey, tlien, the follow¬
ing conclusions may be drawn ;achannel 200 feet wide niid 13 feet deep at mean low
water has been dredged from Black Buoy No. 5to Long Wliarf, acliannel of same dcptli
350 feet wide from Long AVharf to Canal Dock, and one 100 feet 'wide from Canal Dock
ti) Steamboat Dock. A.s ai('snlt of this several ve.ssels drawing from 13 to 19 feet have
gone np to the dock witliont previous lightering, and nnmerous otliers, drawing from
9to 13 feet, have been towed np witliont waiting for tin; tide as lioretol'ore. Asurvey
of the dnmping-gronnd was made November 3, (be soundings being located by two
stTxtauts, and reduced to mean low waiter at Five-Mile Point ;eiglity .soundings were
taken, and showed no perceptible diminution of dcptli. Amap of this will ho made,
.and acomparison of tlie depths with those in tlie United States Coast Survey, for the
imrpose of ascertaining to wliat extent the dumping li.as affected the bottom.

JIICMOV.IL OF .LUDDINGTON’iS KOCIC.

Work was commenced on Lnddington’s Rock first, for (lie reason tliat it was a
nioro formidable olistriiction tlnin Middle Rock, lying as it docs directly in the west
channel of file luirhor, liaving only 9.8 feet over it at mean low water, and liaving been

o n

I n
p o i i n
were discliarged, tlio we:
superiiitendent of New Ha
to wcii'li Hie second load upon the .seales of the company,
been marked before leaving Boston, and before and after unloading the marks were
taken At tliis lime tin; marks siiowod 34^ tons; then for other loads, actual weight

3 7 i

1 r e d

=weiglit by marks X M it l
Tlie total amount removed during September was 1.59 tons 405 ponnd.s, or 72.77

cnbic yards; nninbor of working-days twenty-one, or 7J-tons per day ;02.8 pounds of
powder and 217 ponnds of dnaline being used, or 4pounds of [lowdcr and 11 ponnd.sjji
dnaline per ton. Five holes were drilled to atotal deiitU of 21.3 feet, at the rate of 7.1
feet iier lionr, running time. Operations for the year were closed on Septemher 30;,
tliere liaving been removed from tlie rock in thirty-eight working-days 267 tons 1,405'
pounds of rock, or 126.85 cnliic yards, or at the rate of 7tons per ilay, by the expendi-
tnro of 1426 ponnds of powder and 549 ponnds of dnaline, or 2ponnds of dnaliue and oj;ponnds powder per ton. AVith alarger boiler file work would proceed faster;- and as-
Mr. Sullivan proposes liaving one in the spring, there is no reason why the work should
not progrc.ss witli asatisfactory degree of rapidity.

F G T U I i H I M P n O V K M E N T .

ig into consideration the relative position.s of the rocks at the entrance to thefwoiild suggest that uofiirtlier work i;e done at Middle thick, lor tlic iollowing
T a k i n

h a r b o r ,
I' .



2 12 0 L I G H T - H O U S E A T N E W H A V E N H A R B O R . LIGHT-HOUSE AT NEW HAVEN HARBOR.

Nkw Haven Haubou.—Tiric ohsa-vatioiis at Chajiel-slrml 'briHge.
Mean soa-levol, 4.032.

I

:1st.. That tlio removal of Middle Rook would bo of no adv.ant.a."e, except inr e a s o n s

connection with the removal of B, C, and Soiitiiwest Ledge, a.s the distance between
them is so small that unless all were removed the channel would not be materially
widened. 2d. Middle Rock is not in either channel, but on one .side of East Channel,
___ whicli there is more water than would bo obtained by its removal, while the Big
Boil lies <lirectly in the channel, and has been .strnek several times by ve.s.sols, as it is
not laid down upon .any chart. Iwould therefore recommend the removal of the Big
Boil and the continuance of the opiwations for the removal of Luddington’s Rock. I
submit the following cstiiiiate for the removal of Big Boil to 17 feet below mean low

and for the completion of the removal of Luddington’s Rock to 16 feet below

i n ^ 3 q2a2 aa a2 a
a r te J

r t c 5< nd r tD a t e . c i a ooooo o
oo C Oo r t G iO nr t

l -i -r -o< oo
t o t o t oi nl O

w a t e r

m e a n l o w w a t e r :

To remove Dig Boilj 58fi.71 cubic yards, at 
To remove Luddingtoids Rock, 095.02 cubic yards, at $25

j

March 18
March 19
March 20
March 21
March 22
March 23
March 24
March 25
March 26
March 27
March 28
March 2S)
March 30
Marcli3l

April 1
April 2
April 3
April 4
April 5
April 0
April 7
April 8
April 9
April 10
April 11
April 12
April 13
April 14
April 15

.$14,667 7.5

. 17,375 50 . 2 32 . 0. 8 2. 0 7 7. 0 3 . 6 26 51. 75
. 8. 7.45 .5 . 61. 35 . 4

. 0 732,043 25To r e m o v e b o t h r o c k s . 1 81 . 3 2 . 2 2
. 1 2 . 1 0

. 7 5 . 6 51. 85

The removal of these rocks with the same degree of rapidity as that taken out by
?rlr. Sullivan this year will require three hundred and eiglity-livo working-days, but
with increased boiler-room, so that the drill can be properly worked, tbore is no reason
why this rate should not be doubled, especially as the Dig Doil is avcII adapted for
blaking. Iwould also suggest the dredging of the sand-bar between Fort Hale and
the I'igbt-bouse, but consider it is asubject requiring rellection, for unless the improve¬
ment is to be in some degree permanent, it will be Averse than useless to prosecute it.
If the sand in Noav Haven Harbor moves as in some of the sound harbors, achannel
through the bar Avould not stay open asingle season, and it is too expensive an under¬
taking to be commenced Avitliout afuller knowledge of the tidal currents than avc
have at present. If the direction of the currents is nearly identical with that of the
proposed clmnnel, it would, Ithink, remain open, as the seonv Avonld bo suflicient to
prevent deposit, especially us Five-Mile Point forms anatural breakwater, protecting
the inner harbor from the"swell of asoutlieast .storm, the only cause in addition to the
tidal currents that would make an acenmulatioii of sand. 1would tlierefovo suggest
that sufficient current observations bo made to determine velocity and direction of
llto tidal eniTonts in the stratum of water next to the l)ottom, and that after having
obtained the general direction of the ebb and Hood (uirfents, perforated boxes be so
placed as to collect the sand, if any is in motion over the bar. That there is no deiio.sit
going on at present is evident froju acompanson of the reduced soundings made in
1871 AAuth tlioseof the United States Coast Survey, so that the sand movement can only
bo detected by placing an obstacle in its path. In case tliese observations prove fa¬
vorable, Isubmit the following estimate of the cost of dredging achannel 200 feet
Avide and 16 feet deep at mean low Avater through the b:ir. The average depth of
dredging is about 2feet, and distance to be dredged 5,000 fbet, therefore amount to be

2 0 0 X 5 0 0 0 X

o . 3. 3 5. 47 . 4 . 4 8 . 4 8
. 5 57. 47

9. 4 2 . 6 5o1 . 0 20 0. 950 71 . 2 5 1 8
0 . 9 1. 01 . 1 8 . i

. 2 1
1 8, 1 5. 9 8 8 . 0 9. 7 5 . 8 97. 49 . 5 9 . 2 0. 2 0

7 . 9

SB BpSs HB p p
r t r tr t r tr t s r tr t r tD a t e . Br tr t

o oooo o sso C OC IC3 r tC O
I 0 0 C 3 oc ioC l0 0 0 00 0 0 3I - 0 0

. 2 6. 2 2. 1 3 . 2 08 . 1
March 18
March 19
March 20
March 21
March 22
March 23
March 24
March 25
March 26

-March 27
March 28
March 29
March 30
March 31

Aiiril 1
April 2
Ayu-il 3
April 4..
April 5
April 6
April 7
April 8
April 9..
April 10
April U
April 12
April 13
April 14
April 15

cubic yards =74,747.4 cubic yards, Avbicli, at 35 cents, is

$26,161.60.' Tlie material, being comparatiA^ely soft sand, could be dredged at this
rate, especially as the damping-ground is over tAvo and onc-bulf miles from the bar.
The iron spindle-socket on Soutlnvcst Ledge should be removed, ns it is adangerous
obstacle in the path of small vessels. This would require the expenditure of not over
$100. The total ainouut required to prosecute the improA^emeiit would be as folloAvs ;
For removal of rocks
For dredging bar
For removing spindleJ.. .
F o r c u r r e n t o b s e i w a t i o u s . .

e x c a v a t e d =
2 7

. 0 5 5 . 1 56 834 . 0. 7 5
. 2 0

3 . 1 3. 6 0
. 9 5
. 2 0

. 9l O
. 54. 25.40 .67 . 9 73 . 0 5. 8 5

. 2 8
. 4 . 62 . 1

. 6 5 8 :. 2 5 . 4 2. 12 . 0. 5. 2 0. 1 7
. 4 5

. 1 5

. 3 5 . 7 6 . 9 3. 6 6. 6. 4 5 . 5 2. 2 5 . 3 2. 2 5. . 5 5
. 0 9 8 . 3. 1 7. 1 . 1. 0 5. 2 M1. 25 . 2 2 . 0. 0

. 9 . 9 5. 0 4 . 9. 15 . 1 . 1
.... $32,043 25

26,IGl 60
1 0 0 0 0
2 5 0 0 0

. 4 35 . 9 . 6 8. 1 2. 3 . 2 2 . 2 j. 4. 6. 1 5 . 0 6 . 9 . 7 5
. 7 5 6. 97. 1 8 . 7. 33 8. 6 2 . 6 . 5. 6 5

. 7 2 . 7 2
58,554 85 . 5 7 . 4 5

9. 28
T o t a l . 6 2. 5 5 . 6 58 . 4 . 4 7

. 4 6. 4 6. 3 6

The importance of the harbor Avill Avarrant this expenditure, as the city is the tcr-
iniims of railroads supplying alarge section of the interior, as.Avill be seen by the an¬
nexed statistics of the commerce of Ncaa* HaA'cn. Numerous a'CSSoIs, draAA’ing from 14
to 19 feet, axe delayed by Avaiting for the tide to cross the bar, Avhilo, if tlie bar Avas
dredged and the channel buoyed, tlie Iiarbor Avould become ihe refuge harbor on the
s o u n d .

5 . 1 7. 9. 3 3 . 6 7. 4 0. 3 7
2 . 1

. 5 5

. 7 9

. 6 5. 8 0 3 . 0 1. 4 3 . 6 22. 08 . 2 6
3. 05 . 3. 8 2. 3 2 . 5 7 5 i ). 9. 4 . 5 . 71 . 0 . 2. 9 3

. 4 5. 9 8 2 . 2. 6 1 . 8 . I. 4 9 . 5 3
1 . 0 9

1. 38 .42
. 7 8 . 8 5. 6 9. 6 6. 6 5 . 6 22 . 0
. 7 1 . 6 82. 833 . 2 . 0

Iam,.general, yours, very respectfully,
5 . 9 8G E O R G E H . M A N N ,

Civil Engineer.
. 1 5
. 3 5

7 2 . 4. 0 0. 85
7. 89

. 2 1. 4 8
. 2 9

. 3 5. 8 . 6 8. 0 8 7 . 9 6
. 2 2. 5 0. 6 8. 0 5. 2 7 . 2 3o . 2 88 . 0 . 1

Brevet jrajor Goimral G. K. Warken,
*Major Engineers, Uni icd Slates Ar ini / .
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cut. orimliictcd in accord,'inoo witli section Iof the approiiriation act for rivens and
liiirbora, a|iproved Marcli ii, 1871. Tins aniomit of tlie appropriation was .$1.'>,()00.

The navifi-alde portion of tlio Honsatonic River (Inirotoforo only .so at high water) is
nliont thin,eon mile.s in lengih, from the sound to Omby, at whi(di |)oint Ihmat are two
othe.r thriving towns, Hnnlington and Ansonia.; the latte.r about amile noilh, and
situated on the N.-uigatnck River, which llow.s into the Honsatonic River at Derby,

'■on a la rge , f re igh t ing bn .s i -
ay and e.xpense, as tiiey are

Ti t l e o h s e n a l i o t i s a l F i v e - M i l e To h d — C o n t i n n e d .

●oO

53 3 33 S' gSG

■ss
c i 4 ,

D a t e .
s c . c . G . c .p . G , G .

o g s These, towns are of growing importance, and alre.ady carry
ne-ss by the river. Thi.s is attended by aconsiderable del;
often compelled to lighten their liarges at Bridgeport, Imving to make two trijis from
that ]d;ice, where, if the river was improved, but one would be necessary. Heretofore
much of tlie m.aterial used in the manniactnring at Ihe.se id;iees has been e;irried by
railro;ids, which would Imve come by river had not the imvig.-itimi been so didir.ult.

Drew’s Ihir was the linst point where the. improvement commenced, and w;is tlmt of
dredging, which was begun .Inly 18, 1871, by P. W. Jlyers, contractor lor the above, as
also all othei- svork done ;it the two other points on the river, (Sow and Pigs Reef and
Mill B;ir )The dredging was done wilh an O.sgood dredge.

The object at this iKiint (Drew’s Bar) was to connect the deeii waters of the two
sciiarate clninnels above and below the bar. 'When the improvement w;is commenced,
the design was to remove, Drew’s Rock, as it is loc;ited in the channel nsnally mivig;ited.
Enrlher surveys, however, showed that the cost of removing it would be far more than
t h e u o s t o f : i n e m b a n k m e n t f r o m i t t o t h e s h o r e . E s l i i m i t e s f o r t h e r e m o v ; i l o f t h i s
rock, and ibi- an embankment, will be fonnd further on. It was first proposed to make
a, eluinnel 1,,S40 feet long, 100 feet wide, and 7feet dceii at mean low watei'. Thi.s was
done, with exceidion of the width of the channel, which was left ;it 80 feet, in order to
make the necessary improvement at Mill Bar thi.s season. Bidow Di-ew’s Rock it was
deemed necess;iry to make one, cut of 20 feet wide, so as to enable vessels to keep more
to the. laistward coming up to the rock. This nnikes an addition to the above distance
o f 4 1 0 f e e t .

Total amount excavated during the season at the above points, 28,922.41 ei'ibic yards.
Ido not think that it rvill bo nece.ssary to do ;i,ny more dredging ;it this iioint the com¬
ing season. Work at this point was linished tiio2:!d ot October, 1871.

While tlie work was going on at Drew’s Bar, according to your oi'ilcr, Imade ,a sur¬
vey and soundings at Sow and Pigs Reef, and laid out the work for the wing-dam.
wliich was also built during the time that the contractor was at work at Di'ew's Bar.

The total length of the. dam from the initial point on Sow and Pigs Reef to high-
water mark on east shore is 1(111 feet; width on toji 10 feet, and aslojie on belli, up and
down stream, sides of one to one. ’riie iiji-stream slope has alayer of ipiarry waste ex¬
ceeding Ginches in depth over its entire surface, so as to render it im[iervioiis to both
s.aiid and gravel.

Total nnmbcr of cubic yards of stone in dam is 77S.:il. The obj
'iviate varioiis difliciiltie.s to navigation at this |ioiiit. Its desij

increase the depth oiipositc (or the ri^'cr’s
vessels going down stream. Heretofore when vessels would near that ]iortioii of the
river, they ex|ierienced great dilliciilty in ovoreoming that iioint from the danger of
being drawn on or against the rock iiy the force of the body of the current at that
point passing between the rock and the, east bank, whicli opening was not practicable

o 5 S s
s

d ,
i fi i d «● t o t o

M i n . h . m . h . m . F e e t . F e e t .
March 31
April 1
April 2
April 3
April 4
April 5
April (i
April 7
April 8
April 9
April 10
April 11
April 12
April 13
April U
April 15

(*) 10 n 4. 90
2(1 2 0 0 0 0 4. 05
3 0 4 0 0 1 5 5. 01)
2 0 2 0 0 4 0 (). 00

010 0 1 5 7 . 4 0
2 0 . 3 0
50 '. 40

40 GO 70 9 0 1 . 1 0 0 0 C 3 0 7. .50
2 0 0 0 2 5 3 5 2 0 0 0 0 0 7. 80

2 0 2 0 G 0 0
5 5 5
G 2 0
G 0 5
G 2 0
( i 1 5
0 1 5

7 . 7 0
0 1 0 7. 40
0 0 7 . 2 0
0 1 0 G. 50

1 0 0 G. 00
9 0 . 9 0
2 0 . 3 0

9 0 8 5 7 5 2 0 0 5. 0585'.'so4 0 GO 7 0 80 . 9 0 . 9 0 9 0 2 0 ' 3 0 .5. 70
20 0 5 4 0 5. 75
20 3 0 5 5 5 5. 90

* N u t < l e t c r m i n o d .

Exginef.i! Ofi’ice. UNriETi S'l'A'rE.s AntiY,
Keuimti, lihotk Island, Janiicni/ 20,18: 2.

Gexkr.u. :Iliavc, till'honor to make tlie following report of the oper.af ions of im¬
proving the Ilomsatonic River. Connecticut, during the past sea.son.

Tlic condition of this work ,a.t tlie date of my last annual report, Anvust 31, is inven
III your printed ainnial report for 1871, jip. 777, 778, 779. ”

The work continued in jirogre.ss till llio autnnm weatlicr compened nstodesist. Tlic,
improvement, comsistnig of ariprap embankment at Sow and Rigs Rock.s, was com¬
pleted. Ack.ainiel 80 lee.t wide and 7feet deep was dredged thrmigli Drew’s Bar, and
achannel 42 feet wide and 7feet deep was excavated tlirongli Mill Bar. Tliese deptlis
are at mean low water. Surveys were also made in addition to tiieprevioiis ones. The
expenditures hnvc been as Ibllows :

I
I

lect of thi.s dam is to
i»n is not .so miudi to

(●ros.s-.se(ttioii) as to ren<lcr the sahi i)assa^eof
Fornpr.ap embankment at Sow .and PigsRocks, 778.34 cubic yards, at .$1.90 .«;l 478 84
For dredging at Drew’s Bar, 28,922.41 cubic yards, at 18 cents
For dredging at Jlill Bar, 9,447.85 cubic yards, at 18cents

.For engineering and ineidental expemscs
Balance on hand Dccemlier 31

I
. . . . . 5 , 2 0 6 0 3
- - - . 1 , 7 0 0 6 1
. . . . 3 , 4 4 6 3 1

3 , 1 6 8 2 1 f o r v e s s e l s .
Altlioiigli hilt limited observations liavo been made since the eimstriictiim of Mie

dam, Itliiiik it safe to say that tliis one seriiiii.s ini|iedimeiit is already overeome.
position of the. dam is not at riglit angles witli Hie tliread of the stream, or, in other
words, is not exactly in tlie line of tlie fraiisver.se section. This location was cimsid-
ered advisahlc on account of the solid roekon the east hank for the dam to bed against,
tliercfore obviating any danger of wasliiiig around the sliorc-eml. This ]iositioii was
selected by General Ellis and ajiproved by yon.

Mill Bar was tlie next and last ]iniiit of imjiiovoment on tlie river, and was hut ]iar-
tially completed. This work was eommeneed the 23d of Oetoher, 1871. The nature of
the work was dredging in sand, so as to give a7-foot olmiiiiel at mean low water,
otlierwise opening the old ehiniiiel to awidtli of 150 feet, and to connect the north and
sontli deo|i-water channels. This is done at present to a. widlli of only 42 feet, and in
lengtli -a distance of 750 feet. The amount dredged at tliis )ioiiit is 9,'l-i7.85 ciddeyards.
Tlii.s doe.s not seem to he the river’s mitiiriil eliaiiiiel, iiiasmiieh as it is out of direction
of tlic main body of water in coming down stream, altliougli it lias been tlie main
saiiiiig-traek since 1864, and is doulitless the most t'easUde as regards expense.

Tile old clianncl navigated jirevioiis to 1864 lias a-serioiis obstriietion opposite the
moiitli of tile stream leading out of tlie Mill I’oiid, consisting of arock 3feet under
w a t e r a t m e a n l o w w a t e r .

Iwould here suggest tliat, in fnrflier prosecution of Hie work at this jioiiit, tlic
in the npiier portion of Hie channel slioiild be done mi the east side of where

Iready been done, but in tlie south portion coniiiine from Hic sand island

15,000 00 ' J ’ h c

An additional apjiropriation of $15,000 lias hoen a.sked for.
Along with this report Itransmit the re|iort of Henry Harding, civil emrinecr, wlio

superintended the execution of the work, wliicli gives iil'l Hiedetiiils deemed desirable
Mr. Harding sreport is accompanied by four maps, one being of the work at Sow and
Rigs Rocks, anotlier of the dredging at Drew’s Bar, aimtlier of the. detailed survey of
Drew’s Rock, and the otlier of the dredging done at Mill Bar. Tliese maps of tlic bars
where dredging was done arc colored, .so as to sliow the moiitlilv iinurress of the work

The original survey was made by Captain W. S. Edwards, civil enoineer but tlio lo¬
cations oi the improvement.s were made by General T. G. Ellis, civil emrinoer.

Yours, respectfully, ”

I k

G. K. WARREN,
Major Eiit/iiiecrs and Brent Major General, V. S. A.

Brigadier General A. A. lIuJimiiiKYS,
Chief of Engineers United Slates Af mg, Washington, V. C.

NEwrORT, R. I., Jannarg 1, 1872.
Ihave Hie honor to submit the following fitml reimrt of operations for Hie

eeasou emliiig Aovumber 1871, lor llio inipiovcuicut of iloui^ntonic liivor, Coimecti-

dred i r iny :
t h e w o r k 'G e n e r a l : l i a s a

down, as ati ))icvsent laid out.
II. Kx. 207 3



3 4 LIGHT-HOUSE AT NEW HAVEN HARBOR. 35L I G H T - H O U S E A T N E W H A V E N H A R B O R .

IfiiKl from obsnrriitioii tliiit tliero is across-cnm'iit, wliioli cim.ses tlie .sand, so tliat
M? ‘’"t 1"\ ""r (tlior..f<.rocMilinf;intotIu,i.slan<l as thisi, ?,« ● ^ ” s o o n i i l l i i i K u p ; t l u M o f o r o t l i osii,_{,estioii of moving cnstwaiil, so as toovorcomo llio abovo dinicnlty. The, oiittiiio- is

^ilodiJ^lmKrfbmmenoHr^"' "" «‘-M>oHiou wldcb bogi.is at Uio
of Mill Bar, Imade a. survey aud soundings atJim' aecoidmg to your directions. Ihave made an apiiroxiiiuite estiiiiafo iii

reference to isreuioyal. Ibe niiuiber of cubic yards to be removed, to give 7feet atmean low uatei, is about 41<J; at .$15 per cubic yard, would aiiioiiiit to ,$ii aH5
folloivhfJ' r’ estimate for awing-dam at tbe same point, of thefol on mg li iiensioiis: lAi tcet long, 10 leet wide on top, with aslope of 1to 1on both
Heup and down stream side.s, and to extend to ineaii high water the entire leiurtb
fpiiciimid fir sfwould not far exceed TIO cubic yards, and cost, at $190,same kind of work tins season,) would aniouiit to SG27.
enoM.'m'i !' ‘".i"" ^''T >■(' '>?; ff' in tbe shore at apoint farenough below the rock so as to make an angle of 70° with the bank and stream.

liecajnluJatioii of u-ork done on Eousatonio River during the season.
Dredging :!8,570.2G cubic yards, at 18 cents
Wmg-dam, 778.34 cubic yards, at §1.90

Coiinectioiit, from its present iiositioii to .Southwest Ledge, .so called, near the entrance
of said luirbor, and mako report to this IIous(3,” Ibe;; leave to transmit lierewith a
copy of aletter on the subject, dated Jlarcli 27, 1872, from Major G. K. Warren, Corps
of Engineers, the officer in charge of the im])rovemeiit of New Havcii Harbor, to
whom the question was referred. Major Warren’s letter, it is believed, will allbrd the
information coiitcnqilated by the resolution.

T h e r e s o l u t i o n i s h e r e w i t h r e t u r n e d .
Very rcsxieclfully, your obedient servant,

A. A. HUMI'HREYS,
J’rigadicr Genera! and Chief of Engineers.

Hon. W. W. Bklicnap,
Secretary of ll'ar.

Engineer Oeeice, United States Araiv,
Xcwi>orl, Rhode Island, March 27, 1872.

Ihave the honor to submit the following rciiort in regard to tbe expediency of re¬
moving the liglit-bousc at the ciitranco to New Haven Harbor, Conneeticut, from its
present ]iosition to Southwest Ledge.

Iwould recommend that the change be made for the following
1st. In approa.cliing the harbor from tbe eastward the light is not risible until nearly

abreast ol it, being shut out by woods. In coming from the westward the light is so
.situated as to render its position very deceptive, inaking it appear nearer than it
actually is; many vessels ground on tbe west-shore II,its from this cause.
^2d. If tbe light-lionse was on the ledge, vessels could run for it until it rvas close

abo.ard, then haul to Uie northward, pass to the westward of the light, and bead up tbe
h.arbor directly for the lixcd red light on Long Wharf, thus following the line of best
water up the harbor, avoiding all rocks and shoals. The liglit-lionse would also serve
as .an excellent cliannel-inark by day .as well as by night. In consequence of the
present position of the light, it is necess.ary to run by'bcarings and estimated distances,
thus rendering dangerous the entrance to the harbor.

3d. The woods in the vicinity of the present light-house so deaden the sound of the
fog-bell that in fogs accompanied by a.southerly breeze it is im|io.ssihlo to hear the
bell more than six hundred or .seven liniidreil feet, except when directly abreast to the
westward of Ihe light. This would he obviated liy jdaeing Ihe light-iionse upon the
ledge. Besides thus greatly improving the entrance to the harbor itself, the position
of ihe light on Southwest Ledge would lie about one mile farther out in tbe soniul,
and would fiirnisli an excellent object for ves.sels pa.ssing along the sound to steer by
and correct their positions from in thick weather. New Haven Harbor is inncli used

aharbor of reinge, and slionhl the light-hoii.se be idaced on Southwest Ledge,
vessels whose caprains are not acquainted with the harbor could readily tiiid refuge.
The iieare.st lights are the Falkland Island light, twelve miles to the eastward, and
Stratford light, twelve miles to the westward,
the removal of the light to Southwest Ledge,
asite for atort. Southwest Ledge has now over it, at mean low water, 7.5 feet, and is
compo.sed of granitic rock. The contours of the rock on ascale of 10 feet to the inch
are shown on atracing Isent you with my report of December 23, 1871, (H. Ex. Doc.
No. 137.)

Ireturn herewith the copy of the resolntion sent me.
Yours, respectfully.

§G, 90G 64
1. 478 84 r e a s o n s :

8, 385 48
3,44G 31Engineering and incidental expenses

Total amount expended

Amount of appropriation for improvement
Total amount expended

Bal.ance remaining

11,831 79

- . . . 15 ,000 00
11 , 8 3 1 7 9

3,1G8 21

Poth?f '■o l ' o w s : M a p o f S o w a n d P i o sLo Ls, (or Reel )containing the survey of the abovo point, plan, and position of dain
Dilw’s ilar’and Section of saiiic; scale of map, 30 feet to 1inch. Maps ofm‘u« show I* ^ r" '"‘"i'" !’ t o 1 i n c h . ' I f fi e s e
rol ir M1, fs i^ ; i n d i c a t e d a s s h o w n b yoolm. M.ip ot bin vey of Drew’s Rock, (1871,) scale 10 feet to 1inch.

Very respecttnlly.
a s

H E N RY H A R D I N G .Brevet Major General G. K. Warren,
Major of Engineers, U. S. A., Newport, Rhode Island.

Kv(;ry rcnsoii tliat occurs to mo justilics
F i v e - M i l e p o i n t s l i o n l d b e r e s e r v e d a s

E .

utter from the Secretary of War in answer to aresolution of the TTonse of March 20, relative
to ‘><'movu,g the hght-honse at Rew Haven Harbor, Connecticut, to Southwest Udye.—April5, lSi2, icfcrred to ihe CojnmiUee on Commerce and ordered to he printed.

War Department, .●Ipril 2, 1872.
«o.Tr ?● t f * i ' " ' i t « t he a t t en t i on o f t he Ho i i . se o f Rep re -
th si V i-ci»>i tof tlie Chief of Engineers and its inelosiiro, onJemh! tiG ranioviiig the light-house at New Haven Harhor, (jou-smi! Simthwest Ledge, winch are bused on tbe resolution of the Hoiiso of the2Utii ultimo asking for lulormation on that subject.

WM. W. BELKNAP,
Secret ary of liar.

G . K . W A R R l ' l N ,
Major Engineers, Brevet Major General U. S. A.

Brig. Gmi. A, A. Humi'IIreys,
Chief of Engineers U. S. A., Washinglon, D. C.

o

Ol'FlCE OP THE ClIIEP OF Eng I N E E R . S ,
Washington, D. C., April 1, 1872.

iJon" resolut ion of t l io Mouse of Representat ives ofMaiidi 20, that the becretary id War and llie .Secretary of tbe Treasury lie requestedto iiiquiro into tbe expediency of removing the ligbl-lmiiso at New llaven Harbor,


