BRIDGEPORT HARBOR, CONN.

LETTER FROM

THE ACTING SECRETARY OF WAR,

TRANSMITTING,

WITH A LETTER FROM THE CHIEF OF ENGINEERS, REPORT ON PRELIMINARY EXAMINATION OF BRIDGEPORT HARBOR, CONN., WITH A VIEW TO PROTECTING THE CHANNELS FROM THE EROSION OF LONG BEACH.

July 8, 1911.—Referred to the Committee on Rivers and Harbors and ordered to be printed with illustration.

War Department,                                                                      Washington, July 7,1911.
Sir: I have the honor to transmit herewith a letter from the Chief of Engineers, United States Army, dated 6th instant, together with copy of report from Lieut. Col. Harry Taylor, Corps of Engineers, dated January 6, 1911, with map, on preliminary examination of Bridgeport Harbor, Conn., made by him in compliance with the provisions of the river and harbor act of June 25, 1910. Very respectfully,

Robert Shaw Oliver, Acting Secretary of War. 
The Speaker  Of The House Of Representatives. War Department,  Office Of The Chief Of Engineers 
War Department, Office Of The Chief Of Engineers
Washington, July 6, 1911.
Sir: I have the honor to submit herewith for transmission to Congress a report dated January 6, 1911, with map, by Lieut. Col. Harry Taylor, Corps of Engineers, on preliminary examination of Bridgeport Harbor, Conn., with a view to protecting the channels from the erosion of Long Beach, called for by the river and harbor act of June 25, 1910.
Long Beach is a narrow sand spit extending about 2 miles southeast from the inner end of the east jetty at the entrance to Bridgeport Harbor. It is used largely as a summer resort and the owners of cottages on the beach desire its protection from erosion, which some claim has been accelerated by recent jetty extension. It is claimed that not only are their properties endangered, but that the narrow beach may be broken through and the inner harbor be injured. It appears, however, from examination of maps that the rate of erosion is much less in recent years than formerly, and that there is no immediate danger of a break, but should this occur navigation would not be seriously affected. To protect the beach now would require extensive and expensive work covering a mile or more of the shore, not justified in the interest of general commerce and navigation.

For the reasons stated, I concur with the district officer, the division engineer, and the Board of Engineers for Rivers and Harbors, that the protection of Long Beach is a work not worthy of being undertaken by the General Government at the present time. Very respectfully,

W. H. Bixby, Chief of Engineers, U. S. Army.             The Secretary Of War.

PRELIMINARY EXAMINATION OF BRIDGEPORT HARBOR, CONN.

United States Engineer Office,          New London, Conn., January 6, 1911. 
Sir: I have the honor to submit the following report of a preliminary examination of Bridgeport Harbor, with a view to protecting the channels from the erosion of Long Beach, as required by the act of Congress approved June 25, 1910.

Bridgeport Harbor forms part of the inner portion of a large bay of Long Island Sound, lying between the eastern part of Stratford Point and Fail-field Reef. The harbor proper consists of a bay about 1 mile wide at the mouth and 1 i miles deep. The Poquonock River, a small tidal stream navigable for about 1 mile, empties into the northwest corner of the bay, and another small stream, about three fourths of a mile long, known as Johnsons River, empties into the northeast corner. Midway between these two streams is a tidal basin, about 1 mile in length, known as the Yellow Mill Pond.

Congress appropriated $10,000 in 1836 and an equal amount in 1852 for improving the main harbor at Bridgeport. These sums were expended in dredging near the mouth of the harbor, making channels 60 to 100 feet wide and 8 feet or more deep at low tide. The depth did not prove permanent. The original project has been modified from time to time until at the present time the project provides for Bridgeport Harbor (exclusive of Black Rock Harbor and Cedar Creek, which are now included in the improvement).
First. Main channel, 22 feet deep and 300 feet wide, from the 22 foot contour in Long Island Sound to the inner beacon, thence 18 feet deep and 200 feet wide to the lower or Stratford Avenue Bridge across the Poquonock River.
Second. Five anchorage basins: One 22 feet deep, 800 feet wide, and with an average length of about 1,700 feet, on the east side of the main 22-foot channel at its inner end; one 18 feet deep, 500 feet wide, and 2,000 feet long, adjoining the main channel on the west above the inner beacon; one 12 feet deep, 300 feet wide, with an average length of about 2,000 feet, adjoining the main channel on the northeast, just inside of the 22-foot basin; one 12 feet deep, 500 feet wide, and 900 feet long, adjoining the main channel northwest of the 18-foot anchorage basin; and one 12 feet deep at the east side of the channel immediately below the Stratford Avenue Bridge.
Third. Poquonock River Channel from the lower or Stratford Avenue Bridge to the head of navigation, about 1 mile, with a width of from 100 feet to 200 feet, and 18 feet deep to within 1,500 feet of the head of the improved channel, and thence 12 feet deep.

Fourth. Yellow Mill Channel, from the main channel to the head of Yellow Mill Pond, about 1 mile, 12 feet deep and 100 feet wide.

Fifth. Johnsons River Channel, from the main channel to the head of navigation, about 1J miles, 9 feet deep and 100 feet wide.

Sixth. Two breakwaters at the entrance to the harbor, one on the west of the main channel and one on the east of the main channel, for the protection of the main channel and the 22-foot anchorage basin.

The channels, anchorage basins, and breakwaters authorized by the present project have all been completed, except a part of the channel in the Poquonock River, included in the 18-foot part of the project that has been dredged to a depth of 12 feet only. Dredging in this section of the river is now in progress and will be completed within a short time.

The breakwater on the west side of the entrance to the harbor was entirely constructed under authority of the act of March 2, 1907. The inner portion of the breakwater on the east side of the entrance, 1,380 feet in length, was constructed with money appropriated by the acts of March 3, 1871, and June 10, 1872; a section 380 feet in length was added in 1900 and another section, 2,063 feet in length, in 1908, making the total length of this breakwater 3,823 feet.

The breakwater on the east side of the entrance starts from a long, narrow sand spit known as Long Beach. The northwest end of this sand spit is about 500 feet from the Johnsons River Channel and 1,500 feet from the 22-foot anchorage basin. It extends in a southeasterly direction a little over 2 miles to Point No Point. Inside of the sand spit is a salt marsh in which the usual conditions found in such marshes exist, namely, a number of small, irregular channels running throughout the marsh, with the general level of the marsh at about extreme high-tide level. The principal channel in this marsh is one immediately inside of Long Beach, known as Lewis Gut. This channel extends from its mouth in Johnsons River, near the end of the sand spit, for a distance of approximately 1.5 miles, and carries a depth of 4 feet or more for a distance of about 1 mile. The width of the beach between the high-water lines on the Long Island Sound side and the Lewis Gut side at the base of the breakwater is about 1,000 feet.

From this point the width gradually diminishes until at a point one-half mile from the breakwater the width between high-water lines is 100 feet. It than extends with a general width of from 80 to 100 feet between high-water lines for a distance of 1 i miles to Point-No-Point. The least width between low-water lines, about 300 feet, occurs at a point a little over 1 mile from the breakwater. The location of the various channels and anchorage basins of Long Beach is shown on the accompanying map.

The beach, which is used to a considerable extent as a summer resort—a number of small, inexpensive cottages being scattered along the entire length—has been gradually wearing away for many years until, at the present time, many of the cottages are in danger of being washed away. The occupants of the cottages on the beach are the ones who have expressed solicitude as to the liability of the harbor channels to deterioration from the wearing away of the beach, none of the navigation interests having shown any particular concern in the matter.

Those interested in the protection of Long Beach attribute the recent wearing away of the beach to the extension of the east jetty which has been made since 1907, and believe that on account of the extension of the jetty the beach should be protected by the United States. As the general movement of the material which travels along the beach is from the east to the west, it is not very evident how the construction of the breakwater at the extreme western end of the beach could exercise a detrimental effect upon the beach to the east of it. On the contrary, the natural tendency of the breakwater is to catch the material which drifts along the beach from the east toward the west and bank it up, causing the beach to grow. The recent extension of the breakwater was mainly with a view to the protection of the 22-foot anchorage basin from southeasterly storms, but the original portion of the breakwater was constructed with a view to catching the littoral drift of sand and preventing it from reaching the main entrance channel.

In the report of the Chief of Engineers for 1879, page 357, in a history of the improvement of Bridgeport Harbor up to that year, appears the following:

In July, 1870, the charge of the work was transferred to Maj. G. K. Warren. Corps of Engineers, and in January, 1871, he submitted to the Chief of Engineers estimates for the improvement of the harbor as follows:

A channel 200 feet wide and 14 feet deep at mean low water, from the 14-foot curve in the sound to the lower bridge, would require the removal of 460,000 cubic yards of material, at an estimated cost of $138,000. A breakwater from Long Beach to arrest the littoral movement of sand and drift from the eastward would cost, according to the length adopted, from $360,888 to $566,992; or, in lieu of the breakwater, a jetty built from extreme high-water mark to extreme low-water mark, followed by a line of dolphins placed 8 feet apart to the 6-toot curve, to check the motion of the tide and cause the sand to be deposited near them, would cost, including superintendence, $58,000.

By act of Congress of March 3, 1871, $20,000 was appropriated for the improvement of the harbor. It was decided to expend a portion of this sum in building a riprap sea wall from the east shore, to test its effect for arresting the movement of drift along the beach, and the remainder to be expended in dredging on the bars.

During the season of 1871 the jetty was extended 521 feet from the high-water line on Long Beach, and with part of the appropriation of June 10, 1872, 859 feet additional was built, making the total length of the breakwater built in 1871-72, 1,380 feet. The breakwater remained without any extension until 1900.

General Warren's report of January; 1871, just referred to can not be found in the files of this office, but in the report of the Chief of Engineers for 1872, pages 896 to 898, may be found a discussion by Gen. Warren of the movement of the sand along the Connecticut shore of Long Island Sound, in the course of which he states as follows:

These headlands are being continually abraded (as there is evidence that the shores are gradually sinking) by the waves. The clay mingles with the water and is borne away to great distances, and deposited often at the greatest depths.

The sand, at ordinary times, is kept in motion by the rise and fall of the waves, and their general motion being westward in Long Island Sound, the resultant is with occasional intermissions, a progress of the sand westward. This action takes place between the high-water line and the line of depth which limits the action of the wave.

Examinations at all points of Long Island shores show the movement to be to the westward, and it must be everywhere, even if there seems to be no perceptible change in t In entrance to any particular harbor, and it must therefore be going on across the harbor of Bridgeport.

Thus, then, a jetty begun from the shore and pushed beyond the low-water line begins to arrest the coarser material at once, so that the finer material only passes on to the entrance of the channel, and upon this the action of the ebb tide is more powerful than on the coarser deposits, and will maintain a greater depth. The farther out the jetty is pushed the more it intercepts the material, and thus reduces the obstruction to the tide; and the more it contracts the entrance the more it increases the action of the tide upon it. I have as yet estimated only for a jetty on the east side of the harbor; but one on the west side may-also be necessary to intercept the occasional eastward movement of the sands, and more particularly to further confine the action of the ebb-tide scour. The effect of the jetties will, I think, be to prevent the formation of the inner bar after they are completed. These bars, as they at present exist, seem to be due to the opposing effects of the scour of the ebb and flood tides, causing two principal points in the entrance at which the littoral sands make their transit across the harbor.

Now, if we go back to Bridgeport, remembering that the waves and tides of the sound are the same and the power on the shore not materially less, we can see what immense force is exerted in transporting material across its entrance, and though the supply of material is different, we see how very probable it is that our dredged channel will be filled up by the shore material which will drift across it. The importance, then, of taking some action to arrest the sand and increase the scour of the tide is obvious.

These quotations show that the movement of the sand along the Long Beach is not anything of recent development, and that it was seriously considered as endangering the channel into Bridgeport Harbor nearly 40 years ago, and that the east jetty was originally proposed for the purpose of arresting the movement of the sand and preventing it from reaching the channel. An examination of the beach in the vicinity of the base of the jetty indicates that the theory was a correct one and that the jetty has to a very large extent accomplished the purpose for which it was built. A comparison of the old maps with those of recent date shows that the high-water line at the base of the jetty has advanced more than 600 feet. Detached stones show back for about 400 feet from the present high-water line, but beyond that they are entirely buried in the sand. Buildings are now built on areas which were formerly outside the low-water line. Not only is the high-water line adjacent to the jetty advancing, but a large area extending from the end of the jetty eastward is gradually filling up. Recent examinations show that the distance from the low-water line to the 4-foot curve at the base of the jetty is nearly 1,200 feet; at a point 1 mile from the jetty the distance from the low-water line to the 4-foot curve is 800 feet; at a point half a mile farther on the distance is 600 feet. From this point the hue of 4-foot depth turns in quite rapidly toward the beach, as it is apparently beyond the influence of the jetty. It therefore seems to be only a question of time when the entire area will be filled to above the low-water line and probably up to the high-water line.
A comparison, however, with the oldest maps available indicates that both the high and low water lines of the beach on the sound side have gradually receded, but a comparison of the maps of 20 years ago with the maps of the present day indicates that there has been comparatively little change in the width of the sand spit within that time. A map which was made in 1887 (copy of which was obtained from Messrs. Scofield & Ford, civil engineers, Bridgeport, Conn.) shows that at that time there was a point in the beach a half mile from the jetty where the width between the high-water lines on the sound side and on the Lewis Gut side was only 50 feet. At the same point the width between high-water lines is now about 100 feet. From this point to the eastward there is very little difference between the general width of the beach as shown by the map of 1887 and the present width.

Should the sea break through the beach the sand would drift into the channel on the inside of the beach and might eventually find its way into Bridgeport Harbor, depending upon the point where the break occurred. But as there is very little difference in the width or condition of the beach for a distance of 1.5 miles it is difficult to predict at what point the break may occur, if at all and there is no apparent reason why it should be protected at one point rather than at another; in other words, either the whole beach should be protected or nothing.

The amount of sand which might reach the channels of Bridgeport Harbor and the time required for it to reach them should a break occur would depend entirely upon where the break occurred. On account of the width of the sand spit it is quite evident that there is no danger of any break occurring within a half a mile of the inner end of the jetty. If it occurred near the eastern end of the beach, there would be little danger of any sand reaching the channels, and unless a very wide and large break occurred, which the conditions do not indicate as probable, the effect on the tidal flow of the main channel would not be sufficient to have any material effect. And if a break should occur it would be relatively easy to close it off either directly or by closing the channel on the inside of the beach at a point between the break and the main part of Bridgeport Harbor.

In my opinion, the protection of Long Beach with a view to the preservation of the channels in Bridgeport Harbor is not worthy of being undertaken by the General Government at the present time.

There are no questions of terminal facilities, water-power development, or other matters involved in the consideration of this matter. Very respectfully, your obedient servant,

Harry Taylor, 
Lieut. Col., Corps of Engineers.   The Chief Of Engineers, U. S. Army 
(Through the Division Engineer). 

[First Indorsement.)    Northeast Division Engineer Office,
New York, January 11. 1911.
Respectfully forwarded to the Chief of Engineers, United States Army, concurring in the opinion of the district engineer officer that the protection of Long Beach with a view to the preservation of the channels in Bridgeport Harbor is not worthy of being undertaken by thw General Government at the present time.

W. M. Black, Colonel, Corps of Engineers, Division Engineer.

[Third indorsement.]      The Board Of Engineers For Rivers And Harbors,
Washington, March 6, 1911.
Respectfully returned to the Chief of Engineers, United States Army.

This examination of Bridgeport Harbor is called for with a view to protecting the channels from the erosion of Long Beach. The district officer describes fully the harbor, existing projects, and the various works of improvement that have been accomplished.

Long Beach is a narrow sand spit just east of the entrance to Bridgeport Harbor. The base of the eastern jetty is located on the western end of the spit. There are a number of summer cottages on the beach and it appears that the owners of these cottages are the principal advocates of the improvement now desired. The beach has been eroding slowly for a number of years on the Sound side, and some of the cottages are in danger of being washed away.

The improvement desired appears to be some form of protection which will prevent further erosion. Those interested in the improvement claim that the sand washed from the beach drifts into the channels of the harbor and that this condition will be augmented if the beach is breached, which they claim may occur at any time. At the present slow rate of erosion there appears to be no immediate danger of a break, but should this occur, navigation would not be seriously affected. There would be some influx of sand, but this would be at a point some distance to the eastward from the main harbor, the effect upon which would probably be slight. If a break occurs and it is found to result unfavorably, the work of protecting the harbor can then be done probably as cheaply as at present. To protect the beach now would require extensive and expensive work, covering a mile or more of the shore, as it is impossible within this limit to determine where a break may occur.

The district officer and the division engineer are of opinion that the improvement contemplated is not worthy of being undertaken by the General Government at the present time. Interested parties were notified of the unfavorable report of the district officer and were given an opportunity of presenting their views to the board. On February 13 a hearing was given in the offices of the board, which was attended by Hon. E. J. Hill; Hon. Stiles Judson, State senator; and Mr. Morris, a resident of the locality, who appeared in behalf of the improvement and presented two affidavits, each signed by several persons, bearing upon the condition of the beach and the need for improvement.
After full consideration of the questions involved, the board has arrived at the conclusion that the protection of Long Beach is not justified in the interests of general commerce and navigation, and, concurring in the views of the district officer and the division engineer, it reports that in its opinion it is not advisable for the United States to undertake the work.

In compliance with law, the board reports that there are no questions of terminal facilities, water power, or other subjects so related to the project proposed as to reader the improvement advisable in the interests of navigation.

For the board:

Wm. T. Rossell, 
Colonel, Corps of Engineers, 
Senior Member of the Board. 
