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CONDITION OF IMPROVEMENT, 30 SEPTEMBER 1985 

AUTHORIZATION: The p r o j e c t i s a u n i t of t h e c o m p r e h e n s i v e f lood c o n t r o l p l a n f o r 
the p r o t e c t i o n of cominuni t i e s i n s o u t h e r n New York and e a s t e r n P e n n s y l v a n i a 
a u t h o r i z e d by t h e Flood C o n t r o l Act of 22 June 1936, a s amended by t h e Flood 
C o n t r o l Act of 28 June 1938 , and i s d e s c r i b e d i n House Document 702 , 7 7 t h 
C o n g r e s s , s econd s e s s i o n . 

PROJECT: P r o t e c t i v e works a t Oxford c o n s i s t of a b o u t 2 ,100 f e e t of e a r t h l e v e e 
on t h e l e f t bank of t h e Chenango R i v e r ; r emova l of an i s l a n d , c h a n n e l c l e a r i n g , 
a p p u r t e n a n t d r a i n a g e s t r u c t u r e s a l o n g t h e Chenango R i v e r ; and r a i s i n g of t h e 
E r i e -Lackawanna R a i l r o a d o v e r t h e l e v e e . The improvements p r o v i d e s u b s t a n t i a l 
p r o t e c t i o n f o r t h e v i l l a g e of Oxford on t h e l e f t bank a g a i n s t f l o o d s l a r g e r t h a n 
t h e maximum of r e c o r d which o c c u r r e d i n J u l y 1 9 3 5 . F e d e r a l m a i n t e n a n c e i s 
p rov ided f o r the c h a n n e l improvements on t h e Chenango River downst ream from Main 
S t r e e t Br idge and d r a i n a g e s t r u c t u r e s i n t h e l e v e e as shown i n r e d on t h e p r o j e c t 
map. 

LOCAL COOPERATION: Loca l c o o p e r a t i o n has been p r o v i d e d a s p r e s c r i b e d by t h e 
Flood C o n t r o l Act of 22 June 1936, as amended by t h e Flood C o n t r o l Act of 
28 June 1938 . Excep t fo r t h e f e d e r a l l y m a i n t a i n e d p o r t i o n , the p r o j e c t i s 
m a i n t a i n e d and o p e r a t e d by t h e New York S t a t e Depar tmen t of E n v i r o n m e n t a l 
C o n s e r v a t i o n . ^ 

PROGRESS: The p r o j e c t was o p e r a t i o n a l l y c o m p l e t e i n 1938 . 

COST: The F e d e r a l c o s t of new work was $ 1 3 1 , 0 0 0 , of which $96 ,944 was f o r 
c o n s t r u c t i o n and $34 ,056 was f o r l a n d s and d a m a g e s . The r e p o r t e d l o c a l c o s t of 
l a n d s and damages was $ 1 1 , 0 0 0 . 
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. / LISLE, NEW YORK 

/ CONDITION OF IMRPVOVEMENT, 30 SEPTEMBER 1985 

AUTHORIZATION: The p r o j e c t i s a u n i t of t h e c o m p r e h e n s i v e f lood c o n t r o l p l a n f o r 
the p r o t e c t i o n of communi t i e s i n s o u t h e r n New York and e a s t e r n P e n n s y l v a n i a 
a u t h o r i z e d by t h e Flood C o n t r o l Act of 22 June 1936, a s amended by t h e F lood 
C o n t r o l Act of 28 June 1938 , and i s d e s c r i b e d i n House Document 702 , 7 7 t h 
C o n g r e s s , s econd s e s s i o n , 

PROJECT: P r o t e c t i v e works a t L i s l e c o n s i s t of 4 , 1 5 0 f e e t of e a r t h l e v e e ; 970 
f e e t of c o n c r e t e f l o o d w a l l ; 5 , 7 0 0 f e e t of c h a n n e l r e l o c a t i o n and r e a l i n e r a e n t 
a l o n g t h e T i o u g h n i o g a R i v e r ; r e l o c a t i o n of a b o u t 3 ,000 f e e t of t h e Dudley C r e e k 
c h a n n e l ; r a i s i n g of a b o u t 1,860 f e e t of t h e E r i e - L a c k a w a n n a S i n g l e t r a c k r a i l r o a d 
ove r t h e l e v e e ; r e l o c a t i o n of abou t 1,600 f e e t of C o r t l a n d S t r e e t ; a new b r i d g e 
ove r r e l o c a t e d Dudley C r e e k ; and c o n s t r u c t i o n of a p p u r t e n a n t d r a i n a g e 
s t r u c t u r e s . The improvements p r o v i d e p r o t e c t i o n f o r L i s l e a g a i n s t f l o o d 
d i s c h a r g e s of t h e maximum f lood of r e c o r d , wh ich o c c u r r e d i n J u l y 1 9 3 5 . F e d e r a l 
m a i n t e n a n c e i s p r o v i d e d f o r the c h a n n e l improvements a l o n g T i o u g h n i o g a R i v e r and 
Dudley Creek as shown i n r e d on t h e p r o j e c t map . 

LOCAL COOPERATION: Loca l c o o p e r a t i o n has been p r o v i d e d a s p r e s c r i b e d by t h e 
Flood C o n t r o l Act of 22 June 1936, as amended by t h e Flood C o n t r o l Act of 
28 June 1938 . Excep t f o r the f e d e r a l l y m a i n t a i n e d p o r t i o n , the p r o j e c t i s 
m a i n t a i n e d and o p e r a t e d by t h e New York S t a t e Depa r tmen t of E n v i r o n m e n t a l 
C o n s e r v a t i o n . 

PROGRESS: The p r o j e c t was o p e r a t i o n a l l y c o m p l e t e i n 1948 . 

COST: The F e d e r a l c o s t of new work , c o m p l e t e d i n 1954, was $ 6 6 1 , 1 9 9 , of which 
$605 ,000 was f o r c o n s t r u c t i o n and $56 ,199 was f o r l a n d s and damages . The 
r e p o r t e d c o s t t o l o c a l i n t e r e s t s was $ 6 8 , 0 0 0 f o r l a n d s and damages . 
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y WHITNEY POINT VILLAGE, NEW YORK 

/ 

CONDITION OF IMPROVEMENT, 30 SEPTEMBER 1985 

AUTHORIZATION: The p r o j e c t i s a u n i t of t h e c o m p r e h e n s i v e f lood c o n t r o l p l a n f o r 
the p r o t e c t i o n of c o m m u n i t i e s i n s o u t h e r n New York and e a s t e r n P e n n s y l v a n i a 
a u t h o r i z e d by t h e F lood C o n t r o l Act of 22 June 1936, a s amended by t h e F lood 
C o n t r o l Act of 28 June 1938 , and i s d e s c r i b e d i n House Document 702 , 7 7 t h 
C o n g r e s s , s e c o n d s e s s i o n . 

PROJECT: P r o t e c t i v e works a t Whi tney P o i n t V i l l a g e c o n s i s t of 7 ,100 f e e t of 
e a r t h l e v e e ; 1 ,800 f e e t of c h a n n e l r e a l i n e m e n t ; a t w i n - b a r r e l r e i n f o r c e d c o n c r e t e 
c u l v e r t ; and o t h e r a p p u r t e n a n t d r a i n a g e s t r u c t u r e s a l o n g t h e T i o u g h n i o g a R i v e r . 
The i m p r o v e m e n t s , s u p p l e m e n t e d by Whitney P o i n t Dam u p s t r e a m from t h e a r e a , 
p r o v i d e p r o t e c t i o n f o r Whi tney Po in t V i l l a g e a g a i n s t f l o o d d i s c h a r g e s 
a p p r o x i m a t e l y 20 p e r c e n t g r e a t e r t h a n t h e maximum of r e c o r d , which o c c u r r e d i n 
J u l y 1935. F e d e r a l m a i n t e n a n c e i s p r o v i d e d f o r t h e c h a n n e l improvement of 
T i o u g h n i o g a R i v e r a s shown i n r e d on t h e p r o j e c t map . 

LOCAL COOPERATION: Loca l c o o p e r a t i o n has been p r o v i d e d a s p r e s c r i b e d by t h e 
Flood C o n t r o l Act of 22 June 1936, as amended by t h e Flood C o n t r o l Act of 
28 June 1938 . Excep t f o r t h e f e d e r a l l y m a i n t a i n e d p o r t i o n , the p r o j e c t i s 
m a i n t a i n e d and o p e r a t e d by t h e New York S t a t e Depar tmen t of E n v i r o n m e n t a l 
C o n s e r v a t i o n . 

PROGRESS: The p r o j e c t was o p e r a t i o n a l l y c o m p l e t e i n 1948. 

COST: The F e d e r a l c o s t of new work , c o m p l e t e d i n 1952 , was $ 4 2 4 , 0 9 6 , of w h i c h 
$411 ,653 was f o r c o n s t r u c t i o n and $12 ,443 was f o r l a n d s and damages . The c o s t t o 
l o c a l i n t e r e s t s was $ 6 2 , 5 0 0 f o r l a n d s , r i g h t s - o f - w a y , and u t i l i t y c h a n g e s . 
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DEPARTMENT OF THE ARMY 
BALTIMORE DISTRICT. CORPS OF CNOINEERS 

P.O. BOX 171S 
BALTIMORE. MARYLAND 21203-1719 

REPLY TO ATTENTION OF: 

CENAB-EN-RD (340d) 1 November 1989 

MEMORANDUM FOR Commander, North Atlantic Division, ATTN: CENAD-EM 

SUBJECT: Lisle, Whitney Point Village and Oxford, New York, Local Flood 
Protection Projects, Operation and Maintenance Manual 

1. Enclosed for your files are three copies of the revised Operation and 
Maintenance Manual for Lisle, Whitney Point Village and Oxford, New York, Local 
Flood Protection Projects. 

2. No significant revisions have been made to the manual since the last 
printing in November 1964, 

FOR THE COMMANDER: 

End (trip) L. THAYNE C. COFFIN, P.E. 
' Chief, Engineering Division 
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SUSQUEHANNA RIVER BASIN 

LISLE, WHITNEY POINT VILLAGE, 

AND 

OXFORD, NEW YORK 

LOCAL FLOOD-PROTECTION PROJECTS 

OPERATION AND MAINTENANCE MANUAL 

DEPARTMENT OF THE ARMY 
Baltimore District, Corps of Engineers 

P.O. Box 1715 
Baltimore, Maryland 21203 



PREFACE 

This manual, prepared in compliance with section three of the Flood Contro 

Act approved 22 June 1936 (Public Law No. 738, 74th Congress), will familiarize 

operating personnel with the general features of the project and will provide 

detailed instructions for its maintenance. The manual will also provide 

assistance to local interests in carrying out their obligations and 

responsibilities under the regulations contained in exhibit A of this manual. 

The Manual enumerates the responsibilities of the project superintendent 

during flood periods and periods of low water. It also establishes an 

inspection and maintenance routine to be followed to detect and correct minor 

defects before they become major failures. 

From time to time there will be changes in the manual as improved 

maintenance practices are developed. Most of these changes will probably come 

from the personnel at the project. Each member of the maintenance force is 

requested to think carefully about ways whereby maintenance can be made more 

efficient or more economical. New ideas in this field should be prepared in 

written form and submitted to the District Engineer, U.S. Army Engineer 

District, Baltimore, P.O. Box 1915, Baltimore, Maryland 21203. 
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OPERATION AND MAINTENANCE MANUAL 

LISLE, WHITNEY POINT VILLAGE, AND OXFORD. NEW YORK 
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DEPARTMENT OF THE ARMY 
Corps of Engineers 

Office of the District Engineer 
Baltimore. Maryland 21203 

OPERATION AND MAINTENANCE MANUAL 

LISLE, WHITNEY POINT VILLAGE, AND OXFORD, NEW YORK 

LOCAL FLOOD-PROTECTION PROJECTS 

CHAPTER 1 - MANUAL 

1.1 Purpose. This manual has been prepared to familiarize the operating 
personnel with the above-named protection projects, to organize proper operation 
and care of the projects, to establish adequate inspection routines as aids in 
maintaining the equipment and grounds in a satisfactory condition, and to aid in 
detecting and correcting Incipient failures before they develop into major 
defects. 

1.2 Authority. This manual was prepared in accordance with the "Flood Control 
Regulations," chapter II, part 208, published under Title 33, Code of Federal 
Regulations (see exhibit A). 

1.3 Scope of manual. This manual will cover essential operation and 
maintenance instructions for the three local flood-protection projects given in 
the title. 
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CHAPTER 2 - PROJECT DESCRIPTION 

2.1 Authorization. By enactment of the Flood control Act approved 22 June 1936 
(Public Law No. 738, 74th Congress), Congress authorized "Construction of 
detention reservoirs and related flood-control works for protection of 
Binghamton, Hornell, Corning, and other towns in New York and Pennsylvania in 
accordance with plans approved by the Chief of Engineers . , . ." The 
flood-protection works at Lisle, Whitney Point Village, and Oxford, New York, 
constructed under that authority, as amended by the Flood Control Act approved 
28 June 1938 (Public Law. No. 761, 75th Congress, 3d session), are a part of the 
comprehensive plan for flood control in the upper Susquehanna River watershed in 
southern New York and eastern Pennsylvania. The general scope of this project 
is described in House Document No. 702, 77th Congress, 2d session. 

2.2 Location. 

a. Lisle, The village of Lisle, Broome County, New York, is located on 
the right bank of the Tioughnioga River, 11 miles above its confluence with the 
Chenango River in the upper Susquehanna River Basin. 

b. Whitney Point. The village of Whitney Point, Broome County, New York, 
is located at the confluence of the Tioughnioga and Otselic Rivers, 9 miles 
above the confluence of the Tioughnioga and Chenango Rivers in the upper 
Susquehanna River Basin. 

c. Oxford. The village of Oxford, Chenango County, New York, is situated 
on both banks of the Chenango River, 40 miles above its confluence with t̂ p 
Susquehanna River at Binghamton, New York. 

2.3 Project descriptions, 

a. Lisle. The improvement consists of relocation of about 3,000 feet of 
the Dudley Creek channel, extending from 1,200 feet west of the intersection of 
Cortland and Main Streets to the confluence with the Tioughnioga River: 
realinement of 5,700 feet of the Tioughnioga River channel east of the village; 
construction of about 4,150 feet of earth levee and 970 feet of concrete wall on 
the right bank of Dudley Creek and the Tioughnioga River extending from Main 
Street on the west end of the village to the railroad crossing on River Street; 
stoplog structure for the railroad through the levee; relocation of about 1,600 
feet of Cortland Street; construction of railroad and highway bridges over the 
relocated Dudley Creek; and construction of appurtenant drainage structures. 

b. Whitney Point Village. The improvement consists of realinement of 
about 1,800 feet of the Tioughnioga River channel above the confluence of the 
Otselic River; construction of about 7,100 feet of earth levee along the right 
bank of the Tioughnioga River, extending from Interstate 81 above the village to 
Collins Street just below the village; and construction of appurtenant 
structures. 
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c, Oxford, The improvement consists of the construction of about. 2,100 
feel, of earth levee on the left bank of the Chenango River extending from high 
j;roun(i ne;ir M.i i n Sl.r(M-t and running mostly along the railroad to high ground 
near Cemetery Drive; removal of the dam and island below Main Street; raising of 
the railroad over the levee and a sandbag closure across the tracks; and 
construction of appurtenant structures. 

2.4 Protection provided. 

a. Lisle. The improvement provides protection for the village of Lisle 
against flood discharges 20 percent greater on the Tioughnioga River and about 
100 percent greater on Dudley Creek than the maximum flood of record, which 
occurred in July 1935. 

b. Whitney Point Village. The improvement, supplemented by the Whitney 
Point Lake above the area, provides protection for the village of Whitney Point 
against a flood discharge approximately 20 percent greater than the flood of 
July 1935. 

c. Oxford. The improvement provides protection for the village of Oxford 
on the left bank of the Chenango River against a flood approximately double the 
maximum flood of record, which occurred in July 1935. 

2.5 Construction history and contracts. 

a. Lisle. The protective works include the realinement of the Tioughnioga 
River channel, east of the village, which was constructed in 1938 by Government 
hired labor. Coincident with the Tioughnioga River channel improvement in 1938, 
the State of New York constructed a new highway bridge carrying State Highway 
Route No. 79 (Main Street) over the relocated Tioughnioga River channel. The 
main project of earth levees and concrete walls along the right bank of Dudley 
Creek and the Tioughnioga, relocation of Dudley Creek, and appurtenant drainage 
structures was constructed during the period from July 1946 to June 1948 by 
Harrison & Burrowes, Inc., 507 Summit Avenue, Jersey City, New Jersey. The 
project included construction of two stoplog structures crossing the railroad 
tracks; also a new railroad bridge and a new highway bridge crossing the 
relocated Dudley Creek channel. 

b. Whitney Point. The protective works include the realinement of the 
Tioughnioga River above the confluence with the Otselic River, earth levee along 
the right- bank of the Tioughnioga River, and appurtenant drainage structures. A 
stoplog sl.ruc'l.ure and a 4a-in(-li r.'inforced concrete pipe culvorl: wore Installed 
across the railroad tracks. The project was constructed during the period from 
August 1946 to June 1948 by D. W. Winkelman Company, Inc., 205 Harrison Street, 
Syracuse, New York. Coincident with the Tioughnioga River channel improvement, 
the State of New York constructed a new highway bridge carrying U.S. Highway 
Route No. 11 over the relocated Tioughnioga River channel near the downstream 
end of the project. The Interstate 81 bridge crossing the river near the 
.upstream end of the project was constructed in 1969. 

c. Oxford, New York. The protective works include an earth levee on the 
left bank of the Chenango River, clearing of Chenango River, removal of dam and 
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island below Main Street, appurtenant structures, and raising of the railroad 
tracks where they intersect -the levee. The project was constructed during the 
period from April 1937 to July 1938 by Government hired labor; track raising was 
performed by the railroad. 

2-3 



CHAPTER 3 - LOCAL COOPERATION REQUIREMENTS 

3 1 Flood Control Act. The Flood Control Act of 1936, under which these three 
projects were authorized, requires cooperation by local interests as follows: 

"Sec. 3. That hereafter no money appropriated under authority of this Act 
shall be expended on the construction of any project until States, political 
subdivisions thereof, or other responsible local agencies have given assurances 
satisfactory to the Secretary of War^ that they will: 

(a) Provide without cost to the United States, all lands, easements, and 
rights-of-way necessary for the construction of the project, except as otherwise 
provided herein; 

(b) Hold and save the United States free from damages due to the 

construction works; 

(c) Maintain and operate all the works after completion in accordance with 
regulations prescribed by the Secretary of War-- . . . . " 

The Flood Control Act approved 28 June 1938 modified Section 3 of the Flood 
Control Act of 1936 as follows: 

"Sec. 2, That Section 3 of the Act of June 22, 1936 (Public. Numbered 738, 
Seventy-fourth Congress), as heretofore amended and as herein further modified, 
shall apply to all flood control projects, except as otherwise specifically 
provided by law. 

"That in case of any dam and reservoir project, or channel rectification 
project for flood control, herein authorized or heretofore authorized by the Act 
of June 22, 1936 (Public, Numbered 738, Seventy-fourth Congress), as amended, 
and by the Act of May 15. 1928 (Public, Numbered 391. Seventieth Congress) as 
amended by the Act of June 15, 1936 (Public, Numbered 678, Seventy-fourth 
Congress), as amended title to all lands, easements, and rights-of-way for such 
project shall be acquired by the United States or by States, political 
subdivisions thereof or other responsible local agencies, and conveyed to the 
United States, and provisions (a), (b), and (c) of Section 3 of said Act of 
June 22, 1936, shall not apply thereto . . . ." 

In accordance with the above, a decision was rendered by the Office, Chief of 
Engineers, to the effect that the provisions of Section 2 of the 1938 Flood 
Control Act apply to the following: Dudley Creek and Tioughnioga River channels 
at Lisle, New York; Tioughnioga River channel at Whitney Point. New York; and 
Chenango River channel at Oxford, New York. 

3 2 Local cooperation. Chapter 862. New York State Laws of 1936. and 
amendments thereto, authorize State participation in the Federal program of 
flood protection. By virtue of this law and its amendments, the State of New 
York assumed responsibility for local cooperation and authorized and directed 
the State Superintendent of Public Works** to carry out the State's 
participation in a Federal program of flood control. Assurances of local 
cooperation for the Lisle and Oxford projects were executed by ihe 
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Superintendent of Public Works on beh 
1936 and approved and accepted by the 
SIt t i l lar ly, assurances for the Whitney 
5 June 1940, approved and accepted on 

- 'Respons ib i l i t i e s of the Secretary of 
Secre tary of the Army. 
**This au tho r i t y was l a t e r t ransferrer 
of Environmental Conservation. 

ilf of the State of New York on 9 September 
Secretary of War* on 15 December 1936, 
Point Vil lage project were executed on 
20 June 1940, 
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CHAPTER 4 - PERSONNEL AND REPORTS 

4.1 General rules and procedures. Excavation within 200 feet of the levee toe 
may result in boils or blowouts from seepage or underground flow during periods 
of high river stages, and could result in levee failure. Consequently, such 
excavation should be controlled even on land not acquired for the project. The 
danger increases with the height of levee, proximity of the excavation to the 
levee, and depth of the excavation. The responsible local official should 
review the plans and the subsurface conditions for the particular area before 
issuing a permit to build or excavate in these zones so that it may be assured 
that the proposed excavation will not endanger the levee and that adequate 
protection from flooding by seepage has been provided. General rules for the 
maintenance and operation of facilities of a local protection project are stated 
in items 1 through 10 under paragraph (a) of the regulations (exhibit A). 
Further details and suggestions for complying with these requirements are given 
in this chapter. 

4.2 Project-operating personnel. The operating and maintaining agency is 
required by the regulations (paragraph 208.10(a) (2). exhibit A) to appoint a 
permanent committee consisting of or headed by an official, called the 
"superintendent." who shall be responsible for the development and maintenance 
of, and directly in charge of, an organization which can efficiently carry out 
the operation and maintenance of all structures and facilities during flood 
periods and the inspection and maintenance of the project works at all other 
t ime s. 

4.3 Duties of the superintendent. 

a. Labor and materials. It is not contemplated that the maintenance and 
operation of these flood-protection works will require extensive labor forces 
except that an adequate standby or reserve should be available for emergency 
repairs or maintenance in the event that failure of any facility is imminent 
during period of flood. A reserve supply of materials needed during a flood 
emergency should also be available at all times. Competent and responsible men 
for staffing of key positions to handle all contingencies in an expeditious 
manner is essential. Such key personnel should include an assistant to act In 
the absence of the superintendent and a sufficient number of supervisors or 
sector foremen to patrol the entire system of levees and walls continuously 
during flood periods and to direct the erection of closure structures. These 
men should be thoroughly acquainted with the physical features of those portions 
of the protection works under their charge and applicable portions of the 
Regulations and this manual. They should be fully trained by periodic drills in 
the necessary steps of operation of these facilities during high water and also 
in the emergency precautions and methods of repair outlined in chapter 11. 

b. Plans for improvements or alterations. The regulations (exhibit A) 
require that drawings or prints of proposed improvements or alterations to the 
levee or appurtenant structures be submitted in triplicate to the District 
Engineer, Corps of Engineers, P.O, Box 1715, Baltimore, Maryland 21203, 
sufficiently in advance of proposed initiation of construction to permit 
adequate study and consideration of the work. Drawings, in duplicate, or 
reproducible prints showing any improvement or alterat ions as finally 
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constructed, should be furnished the District Engineer, Corps of Engineers, 
after completion of the work. 

c, Securing weather and river stage reports. It is necessary that the 
superintendent make permanent arrangements to secure streamflow data and 
forecasts of river stages and weather conditions in the tributary drainage area. 
It cannot be too greatly emphasized that he should never depend upon rumor or 
hearsay for guidance relative to the operation of the levees and appurtenant 
facilities. The official Federal forecasting agency in New York is the National 
Weather Service. both weather and river-stage forecasts are issued by the 
Binghamton office of the Weather Service by the: 

National Weather Service 
Broome County Airport 
Phone: (607) 729-2160 

The superintendent should check the address and phone number periodically and 
make any necessary revisions. 

4.4 Periodic inspections. Periodic inspections as required by the Regulations 
(exhibit A) should be made at the foilowing t imes: 

a. Immediately prior to the beginning of a major flood season (generally 
considered to include the months of March and April). 

b. Immediately following each major high water period. 

c. Otherwise at periods not exceeding 90 days. 

d. At such other times as may be necessary. 

4.5 Checksheets. To facilitate inspection, either routine or emergency, there 
are suggested forms of checksheets shown in exhibi ts E through I. These, or 
similar forms, should be used at each inspection to insure that no feature of 
the protective system is overlooked. Any item requiring repairs should be noted 
thereon; satisfactory items should be Indicated by a check. Appropriate, 
notations regarding the condition of drainage structures should be made at the 
t ime the various drainage gates are inspected. 

4.6 Operating records. Records of operations should be kept for the stoplog 
and sandbag structures each time they are erected during flood periods and also 
at trial or seasonal closures made by the operating personnel. A suggested form 
of record for reporting these operations is given in exhibit J. 

4.7 Semiannual report. The semiannual report required by paragraph (a) (6) of 
the Regulations (exhibit A) is to be submitted by the superintendent to the 
District Engineer, BaItimore District, Corps of Engineers. Such reports should 
cover inspeclMon, ma i nt rnanc.e, and oporarion of the protecrive works and should 
Include dated and signed copies of inspection checklists or report sheets made 
during the period covered by each report. In case repairs have been made, 
either temporary or permanent, the nature and dates of construction are 
pertinent and should be included. Prints of any photographs showing the 
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rotective works in operation during floods are desired whenever available. The 

preceding six months. 

4.8 Agreements. 

a. Successful operation of the Lisle, Whitney Point Village, and Oxford 
projects during high water will require that the State of New York develop a 
working agreement with the railroad providing for closure of the levee gaps over 
its tracks. 

b. Similarly, agreements must also be developed and maintained with the 
villages of Lisle and Whitney Point providing for coordinated operation of their 
flood protection and sanitary facilities during high water. It will be of 
particular importance that the superintendent assure himself that the villages 
facilities are maintained in serviceable condition and do not jeopardize the 
entire system of protection. 
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CHAPTER 5 - LEVEES 

5.1 Location, 

a. Lisle. The total length of the levee in this project is 4,150 feet, 
which is divided into two. sections. A section approximately 500 feet in length 
from Main Street just above Collier Street extends in a northeasterly direction 
until it intersects the floodwall which runs parallel to the right bank of 
Dudley Creek channel. The remaining section of levee extends from the other end 
of the floodwall near Cortland Street in a easterly direction until it reaches 
Hubbard Street where it turns to the south and runs parallel to the right bank 
of Tioughnioga River, The length of this section is approximately 3,650 feet. 
There are two stoplog structures in this section at intersections of the levee 
and the railroad. 

b. Whitney Point, The total length of the levee in this project is 7,100 
feet, and extends along the right bank of the Tioughnioga River from high ground 
at Interstate 81 and Main Street, above the village, to Collins Street just 
below the village. The section of levee below Main Street Bridge, exclusive of 
a short stretch adjoining drainage structure No. 7, which was completed in 
September 1941, was constructed of spoil materials from Whitney Point Lake 
operations, and forms part of the fill for U.S. Highway Route No. 11, which was 
relocated by the State of New York. 

c. Oxford. The total length of levee in this project is approximately 
2,100 feet, beginning at high ground about 150 feet east of Main Street and 
extending 250 feet southeasterly toward the railroad. From there it runs 
parallel to the railroad for a distance of 1,480 feet and then angles from the 
railroad embankment and continues 100 feet. Another section of the levee begins 
on the south side of the railroad embankment opposite the angle point of the 
levee on the north side of the embankment and extends 270 feet in a southerly 
direction and perpendicular to the railroad and terminates at an old stone 
retaining wall. The opening at the railroad tracks must be closed by sand 
bagging during extreme high river stages, 

5.2 Description. 

a. Lisle. In general, the crown width of the levees is eight feet and 
side slopes are one vertical to 2.5 horizontal. The average height of both 
sections of the levee is about 10 feet. Levee freeboard of two feet above the 
adopted flow line was provided, except at the upper end of the levee, where the 
possibility of disposition and shifting of the channel makes future channel 
conditions uncertain. Here freeboard was increased to 4 feet. Rock paving 
protection is provided on the riverside slope of the levee at each end of the 
floodwalI, extending a short distance along the levee. The remainder of the 
levee slopes are covered with topsoi1 and grass. Foundation conditions 
indicated that there is a possibility that underseepage could cause sand boils 
to occur along the landside toe of the levee during high river stages. 
Therefore, it is important that close observations be maintained around the 
clock when the river reaches stages above elevation 971.0, Paragraph 11.11 
describes emergency procedures to be followed in the event any boiIs should 
appear. 
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b. Whitney Point Village. In general, the crown width of the levee is 
eight feet and side slopes are one vertical on 2.5 horizontal. The average 
height of levee is approximately 13 feet. A minimum freeboard of two feet above 
the adopted flow line has been provided. The embankment slopes will be stable 
under all probable conditions. There will be negligible settlement due to 
foundation consolidation or embankment shrinkage. The levees are constructed of 
impervious material and have negligible seepage. Rock paving is provided on the 
side slope of the new Tioughnioga River channel for distance of about 850 feet 
to protect the levee toe, and levee slopes are covered with topsoil and grass. 

c. Oxford. The levee has a crown width of eight feet and side slopes of 
one vertical on 2.5 horizontal, except where they merge into railroad 
embankment. The average height of levee is eight feet. The fill for the levee 
is impervious material, but in the event that seepage occurs under the levee it 
will be intercepted by seepage drains. Riprap protection consisting of a 
six-inch gravel base and one foot of handlaid set-on-edge riprap stone, is 
provided on the riverside slope of the levee. The landside slopes of the levee 
are covered with topsoil and are seeded. Riprap is provided below the Main 
Street Bridge to protect the right abutment from undercutting. Since the 
developed area along the left bank below Main Street Bridge will be inundated 
during flows of 30.000 c.f.s., the freeboard of the levee along the railroad was 
limited to six inches. The cross levee at the upper end was made six inches 
lower (that is, with zero freeboard) to insure its being overtopped before the 
main levee and to insure against scouring of the railroad roadbed. 

5.3 Foundation. 

a. Lisle. Foundation material underlying the levees consists of an 
impervious blanket of sandy silt, two to six feet thick, underlain by pervious 
sandy gravel to a depth of about 18 feet. Relatively impervious silty sand 
extends from 18 to 25 feet, the maximum depth explored. Prior to placing the 
levee embankment, the area under the levee was stripped to a minimum depth of 
six inches; and, where considered necessary, an inspection trench was excavated 
to remove unsuitable material and backfilled with impervious fill. 

b. Whitney Point. Foundation material underlying the levees consists of a 
layer of impervious clayey sandy silt, two to five feet thick, overlying 
pervious sandy gravel. The natural impervious blanket was retained, except 
where the contractor was directed to strip or excavate inspect ion trenches to 
remove unsuitable material. Due to the pervious sandy gravel underlying this 
area, underseepage will occur. Flooding of cellars and low spots may be 
expected, and there is some danger of piping. On the landside of the levee, 
where the natural impervious cover was thin, a seepage trench was constructed. 

c. Oxford. The material underlying the levee consists of a blanket of 
clayey silt and soil to a depth of 12 feet, overlying silty gravel. The 
material furnishes ample support for the levee and limits underseepage to a 
minimum. 

5.4 Maintenance. The pertinent requirements for maintenance of levees are 
stated in paragraph (b) (1) of the Regulations (exhibit A), and are generally 
self-explanatory. Should inspections, either periodic or otherwise, disclose 
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conditions that are potentially dangerous, immediate corrective measures should 
be taken. A suggested form of checksheet for reporting conditions found during 
inspecitons is presented in exhibit E. Excavation in the vicinity of the levee, 
as well as dumping rubbish adjacent to the levee, tends to interfere with the 
effectiveness of the flood control works increases maintenance costs, and should 
be prohibited. Excavation near the levee toe, in particular, endangers the 
safety of the levee and may be inducive to formation of sand boils behind the 
levee. The maintenance of sod is particularly important, and activities 
detrimental to its growth should be discouraged. These include excessive 
grazing, burning of brush or other material, burrowing of rodents, unauthorized 
traffic, and digging for worms by fisherman. As sod is the first line of 
defense against erosion, all barren spots should be reseeded as soon as 
practicable. Routine mowing of grass to a minimum height of four inches and 
cutting of weeds before they go to seed are beneficial to sod growth and will 
prevent development of serious infestations that can be corrected only by 
extensive renovation and reseeding. Burrowing animals have been known to cut 
holes either through or under a levee, these holes being a source of danger 
during high water periods. Rodent colonies should be exterminated as soon as 
practicable and their burrows filled with earth tamped in place. Regular 
maintenance and repair measures should be scheduled and accomplished by the 
superintendent to insure that the levees will be kept in the best possible 
condition. Levels should be run periodically. Should settlement be observed, 
levees must be raised to restore the designed degree of protection. See exhibit 
D for list of bench marks. 

5.5 Operation, Among the requirements for operation of levees given in 
paragraph (b) (2) of the Regulations (exhibit A), the provision for continuous 
patrol during periods of flood is of prime importance. Notwithstanding the fact 
that the periods of high stages are of relatively short duration, and that the 
levees are designed to be stable under all conditions, unforeseen contingencies 
may arise. The patrol men should be alert and observant during their rounds to 
locate possible sand boils or unusual wetness in the landside slope, indications 
of slides or sloughs developing, wave wash or scouring action, or low reaches of 
levee which may be overtopped. Appropriate measures should be taken to insure 
the availability of adequate labor and materials to meet all contingencies, and 
immediate steps should be taken to repair any damaged section in order to 
control any conditions which may endanger the levee. Suggested methods for 
control and handling of emergency repairs on damaged levees are given in chapter 
11 of this manual. 
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CHAPTER 6 - FLOODWALLS. 

6.1 Location. A floodwall is provided for the Lisle project where clearance is 
restricted for levee construction. The wall parallels the right bank of Dudley 
Creek channel, extends approximately 1,000 feet between the two sections of 
levee, and joins them into one complete barrier. Floodwalls were not provided 
at the Whitney Point Village and Oxford projects. 

6.2 Description. There are two types of floodwalls in the projects—one an I 
type, and the other a T type, with respective total lengths of 700 feet and 300 
feet. A minimum freeboard of one foot above design flow was provided for both 
type walls. For exact location of the walls see plate 1-A, General Plan of the 
Lisle Project. 

a. The I type wall is a composite structure of interlocking steel sheet 
piling and reinforced concrete, designed as a cantilever, and is prevented from 
sliding or overturning by the penetration of the piling below ground surface. 
The reinforced concrete wall cap extends 3.5 feet below ground surface and 
extends above it to a maximum height of 10 feet. 

b. The T type wall is reinforced concrete designed as a cantilever with a 
wide footing to prevent sliding or overturning. The average height of the T 
type wall above ground is 10 feet. 

6.3 Foundation. Foundation material underlying the floodwalls is similar to 
that described in paragraph 5.3(a) for levees. Unsatisfactory foundation 
material was removed and replaced with a suitable compacted earth fill. 

6.4 Maintenance. The requirements for maintenance of floodwalls are stated in 
the Regulations (exhibit A) in paragraph (c) (I), and are generally 
self-explanatory. Inspections of walls at the intervals indicated in the 
Regulations are necessary to insure that they will be kept in the best possible 
condition and that no circumstances arise which endanger the stability of the 
walls. A suggested form of checksheet for reporting conditions found during 
inspections is presented in exhibit E. With regard to the structural stability 
of walls, it is important that the inspector be informed on the structural 
details concerning the various types of walls and have an appreciation of the 
factors which influence their stability. Immediate steps should be taken to 
eliminate encroachments, to prevent accumulation of trash and debris, to insure 
that no fires are being built, near the walls, and to effect repairs found 
necessary by the above inspections. All repairs shall be accomplished by 
methods acceptable in standard engineering practice and consistent with the 
design of the constructed project. 

6.5 Operations. The requirements of the Regulations on operation are given in 
paragraph (c) (2). exhibit A. It is important that a continuous patrol of waIU 
be maintained during flood periods to locate possible leakage of construction 
joints or seepage underneath the walls. The Regulations require that, 
"Immediate steps shall be taken to correct any condition which endangers the 
stability of the walls." 
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CHAPTER 7 - DRAINAGE STRUCTURES 

7.1 General description. During normal periods when the river is below flood 
stage, interior surface drainage and domestic sewage are discharged by means of 
gravity outlets. These outlets are provided with automatic gates which will 
close during flood periods and prevent backflow from the river. In some 
instances the automatic gates are supplemented with manually operated sluice 
gates. Consequently, in time of flood-emergency the protective works will form 
a barrier between the communities and the rivers. It is, therefore, necessary 
to allow water from interior drainage to pond in low areas during high river 
stages. However, the whole system of protective works has been arranged so 
that, in the event of a local flood such as may result from a summer storm of 
the "cloudburst" type, the flow may pass to the river with no greater damage to 
property than would have occurred before the protective works were constructed. 

a. Lisle, Local runoff and coincidental high river stages at Lisle will 
result from a single storm or from closely related storms. For any storm 
producing high stages in the river, there will be an initial period of at least 
six hours and usually 12 hours or more during which free discharge through the 
culverts will take place. For storms lasting longer than 12 hours the amount of 
ponding will depend directly on storm duration and distribution of runoff. Full 
culvert capacities with non-damaging pond stages will be available for a high 
Tioughnioga River stage which may occur on an average of once annually. Higher 
river stages and protracted durations of runoff occurring on an average of once 
in ten years can be discharged by the culverts against a Tioughnioga River peak 
stage of the same frequency without serious damage. The entire volume of loca). 
runoff of the one-year frequency can be stored under elevation 970.0 with only 
some flooding of cellars and barns. Drawdown of ponding will be rapid, being 
affected first, as the river falls, by culvert No. 2 at station 29+85.5, but 
principally by the twin culvert No, one at station 10+50 (see General Plan 1-A). 
The effect of seepage is not significant. If the structures had been in 
operation during the July 1935 and April 1940 floods, no damage would have 
resulted, while only flooding of a few cellars would have resulted during the 
March 1936 flood. Damage from ponding will not occur. See General Plan 1-A for 
location of drainage structures, and for other pertinent data see exhibit B-1. 

b. Whitney Point. 

(1) Approximately 85 percent of the total drainage area at Whitney 
Point consists of hilly pasture land and 5 percent is farm wood lot located back 
of the flood plain. The remaining area consists of relatively flat flood plain, 
with suburban to rural development. A ditch roughly parallel to the railroad on 
the landside of the levee intercepts the major part of the interior drainage. 
That portion of the.ditch which was outside of the upstream end of the levee has 
been diverted to the river through drainage structure No. one, which is under 
the railroad. See General Plan, plate 1-B for location. Drainage structure Np, 
7 is located where this ditch was relocated and crosses the alinement of U.S. 11 
and the levee near the downstream end. Several small drains with catch basins 
which discharged into the old channel of Tioughnioga River and served the area 
along West Main Street are now handled by drainage structures No. four and No. 5 
and discharge into the relocated channel. Local runoff which formerly drained 
directly into the river in the vicinity of the creamery at the upstream end of 
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the protection is now served by drainage structure No. 2, Drainage structure 
No. 3 is an extension of an existing creamery waste pipe. Drainage structure 
No. 6 was constructed as an outlet for an interceptor sewer constructed by the 
State which.services a limited number of sanitary outlets from buildings to the 
north of West Main Street. The drainage structures are indicated on the General 
Plan, plate 1-b, and other pertinent details of these facilities are shown on 
exhibit B-2. 

(2) The facilities described above have been provided to permit 
drainage from each location where local runoff would otherwise pond against the 
project levee. In order to avoid damage which might be attributable to 
existence of the levee, culverts within the protection have been made of 
cnpac.ity adequate to discharge runoff which may occur on an average of once in 
10 years under moderate tailwatcr conditions, including all flow from existing 
structures. A study of coincidental rainfall has been made, and it has been 
determined, on the basis of records from 1930 to 1944 and from flood 
ro.p rod uc:t ions, that t:he chance of damag ing pond ing with the river up is remote. 
The village of Whitney Point is located close enough to the upper reaches of the 
Tioughnioga River basin that coincidental local runoff would be generated by the 
same, rainfall disturbance which would cause high stage on the river. 
Reconstitution of storms over the basins indicate a lag of over 12 hours between 
highlocal runoff and peak stages on the river. Records from 1930 to 1943 
indicated that rainfall, coincidental with discharges in the river greater than 
14,000 cubic feet per second (highest stage at which maximum culvert discharge 
is available at non-damaging ponding), was of low intensity and occurred only 
during the greatest floods of record. At drainage structure No. 7 there is 
available, with non-damaging ponding, 1.0 inch of storage for 586 acres of 
drainage area, and a maximum culvert discharge of 720 c.f.s. This outflow is 
equivalent to 1.23 inches of rainfall per hour. The outlet could easily have 
accommodated the worst flood of record (1935) without damaging ponding. During 
the next greatest flood of record (1936), the local runoff, including snowmelt, 
is far below the discharge capacity of the culvert. 

(3) To further illustrate the tendency of intense local rainfall to 
run off rior to high river stages, floods occurring on an average of once in 100 
years were reconstructed for the whole basin, with highest intensity at the 
beginning and at the end for worst conditions. It was found that the local 
runoff would have emptied into the river before the tailwater would have 
affected the culvert discharge. Under the worst conditions only 10 acre feet of 
ponding would remain during high river stage and this would not reach damaging 
stage. At drainage st ructure Nos. 2, A, and 5, drainage areas arc smal1. For 
the low runoff which may be expected coincidental with high river stages, 
ponding will be restricted to the locality near the levee north of West Main 
Street, 

c. Oxford. Drainage of the area behind the levee at Oxford is provided 
for by. a 36-inch corrugated iron pipe which passes under the levee at station 
4+00. This culvert is designated drainage structure "A" and is equipped with an 
automatic floodgate to prevent backflow from the river. A 36-inch corrugated 
iron pipe has also been provided at the upstream end of the levee. This culvert 
is designated drainage structure "B", and passes under the levee and the 
railroad. It is not equipped with a floodgate. An ungated 
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24-lnch corrugated n,etal pipe, designated drainage structu e "C" has been 
installed under the ramp at the downstream end o£ the levee. For l°"t on ot 
these structures see plate 1-C, and for other pertinent data see exhibit B-3. 

7 2 Maintenance. Provisions for maintenance of drainage structures are 
;ntalnertn paragraph (d) (1) of the Regulations, exhibit *• J^e jnspec ions 

at the intervals Indicated In the Regulations are to insure that inlet and . 
outlet channels and pipes or culverts are free of trash and debr s that 
drainage gates are unobstructed, In proper alinement, and operating f^^l^' ^^at 
pipes, riprap, and headwaUs are in good condition; that no erosion which will 
enSanier the structure Is occurring and that no fires are being buiU in pipes 
or aSjacent%o structures. Necessary repairs should receive prompt atten ion 
Prevention of vandalism is Important. The Regulations ^'^'^'^'l^^y'lJ^'ll if 
valves on drainage structures shall be examined, oiled, and trial °P"ated at 
least once every 90 days." Frequently well meaning, but uninformed residents 
will Drop open the flap of an automatic floodgate to facilitate local runoff 
: L u con deri^g the serious consequences in event of flood. Likewise gates 
of relief culverts are sometimes secured in a closed position to prevent leakage 
during high river stages without consideration of potential damage resulting 
from precipitation within the leveed area. Though such obstructions are placed 
with no Intent to sabotage the flood-protection works, the result is no less 
:trious; necessary steps'should be taken to prevent such acts. Another cause of 
failure is the.collecting of drift, silt, debris, and ice at out ets, which may 
block automatic gates in an open or closed position. The removal of such 
deposits and of ^rash and materials from adjacent areas likely to contribute to 
such deposits should be a part of regular maintenance. Paragraph (h) (i) of the 
Regulations requires that ". . . facilities which function as a P"' °f' °^ 
affect the efficient functioning of the protective works, shall be periodically 
inspected by the Superintendent and appropriate maintenance measures taken. A 
suggested form of checksheet for reporting conditions during inspections is 
oivL in exhibit F. Local residents should be cautioned against filling in or 
developing low-lying areas in the vicinity of relief culverts, since ponding of 
local runoff from the landside of levees and walls is relied upon to prevent 
inundation of more valuable adjoining areas. (See chapter 10.) 

7 3 Operation. Paragraph (d) (2) of the Regulations (exhibit A) states: 
••Whenever high water lonSitlons impend, all gates will be inspected a short time 
before water'reaches the invert of the pipe and any object which -ght prevent 
closure of the gate should be removed. Automatic gates sha I be closely 
observed until it has been ascertained that they are securely closed. . . . All 
drainage structures in levees shall be inspected frequently during floods to 
a ce«!In whether seepage is taking place along the lines of their contact ^ith 
the embankment. Immediate steps shall be taken to "rrect any adverse 
conditions. . . ." Some of the gated outlets are submerged with only moderate 
rise in river stages. Therefore, it will be necessary, prior to undertaking 
other duties Incidental to the emergency, to Inspect the gates and perform any 
necessary servicing to assure that they will open and close properly. The 
pond ng of water a^ the intake structure does not necessarily indicate serious 
Uakage since some ponding may be due to local runo f. Leakage "^ ^e gat c n 
be established from close observation of the direction of flow at the landside 
end of the pipe. In regard to manually operated gates the Regulations state: 
"Manually-operated gates and valves shall be closed as necessary to prevent 

7-3 



inflow of flood water." In drainage structures where discharge takes place 
through sluice gates and then through automatic gates, the sluice gate need not 
be closed unless the automatic gates leak significantly. 
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CHAPTER 8 - CLOSURE STRUCTURES 

8.1 General description. Where railroad tracks cross the levee at a lower 
elevation than the top of levee, thus creating openings in the protective works, 
such openings shall be closed during periods of extremely high river stages by 
the methods outlined below. (See exhibit C for list of closure structures and 
pertinent data.) 

a. Lisle.. Two stoplog structures have been provided in the Lisle project, 
one for closing the opening where the railroad crosses the levee near Northrop 
Road, and the other at the downstream end of the levee. The respective sizes of 
the openings are 3.5 feet high by 20 feet wide and 4.5 feet high by 20 feet 
wide. Each stoplog structure consists of reinforced concrete abutments with 
slots to receive the stoplogs; a bituminous cap on a concrete sill which is 2.5 
feet thick approximately 7 feet in depth and extends throughout the full width 
of the opening; and a steel sheet pile cutoff wall which extends between the 
abutments on each side of the concrete sill. The piling was cut off 6 inches 
below the bottom of sill. A reinforced concrete storage vault, which has been 
constructed as an integral part of the concrete abutment, is equipped with 
storage racks for storing the stoplogs and other removable parts of the 
structure when they are not in use. A sandbag closure will be required at the 
right abutment of Main Street Bridge to the top of the concrete wingwalls. This 
opening is 40 feet wide and 30 inches high. 

b. Whitney Point. A stoplog structure has been provided in the Whitney 
Point project where the railroad crosses the upstream end of the levee. The gap 
height is 6.3 feet, and the width is 33 feet, 5 inches. This stoplog structure 
consists of reinforced concrete abutments slotted to receive the stoplogs; a 
steel sheet piling cutoff wall capped with concrete and a bituminous sill; a 
concrete pier located midway between abutments and provided with two steel 
framed recesses, one to receive a 10-inch H-section steel post, which is the 
center support for the stoplogs, and the other to receive a 6-inch H-section • 
steel strut, which supports the center post. Each recess is provided with a 
removable steel cover plate attached to the recess frame by four brass cap 
screws. A lead gasket is provided between cover and frame. A reinforced 
concrete storage vault, equipped with storage racks, is provided at the barrier 
structure for storing stoplogs, post, strut, and all other removable parts of 
the structure. 

c. Oxford. The only closure which is required to be made in the Oxford 
project is a sandbag closure at the opening in the levee at the crossing of the 
railroad at the upstream end of the levee. The gap height is 
1 foot and the width of the opening is 20 feet. 

8.2 Maintenance. The.general requirements for maintenance of closure 
structures are stated in paragraph (e) (i) of the Regulations (exhibit A). 
During inspections it is important to ascertain whether structures show signs of 
settlement; whether concrete abutments are in good condition; that all parts of 
the structure assembly are on hand and in usable condition; that slots for 
stoplogs are free from sand, silt, and debris; and that shovels and sandbags are 
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readily available. Remedial measures found necessary shall be undertaken 
immediately. The Regulations require the superintendent to make inspections 
Ê >̂ ty 90 days to be certain that ", . . Sufficient materials are on hand for the 
erection of the sandbag closure and that location of such materials will be 
readily accessible in times of emergency." A sample checksheet for use in 
making the regular 90-day inspection of stoplog structures is given in exhibit 
G. The stoplogs should be plainly marked, and the numbering system should be 
explained to all employees who might be assigned to erect the stoplogs during an 
emergency. A record of operation (exhibit J) should be kept for each seasonal 
operation of each stoplog structure, as well as for any emergency erections. It 
is very important that the records indicate the time and number of men involved 
since these data will be useful as the basis for establishing an organization 
for future flood emergencies. The number of man-hours required to make the 
closure should be compared with the tentative figures given in exhibit C and 
necessary corrections made. Railroad officials must be given advance notice of 
intent to effect a closure as stipulated in agreements negotiated by the State 
of New York and the railroad. 

8.3 Operat ion. 

a. The Regulations (exhibit A) give the fol lowing instruct ions for the 
operation of closure structures: 

"Erection of each movable closure shall be started in sufficient time to 
permit completion before floodwaters reach the top of the structure sill . . . 
Closure structures will be inspected frequently during flood periods to 
ascertain that no undue leakage is occurring," 

In preparation for closing stoplog structures, all recesses should be thoroughly 
cleaned of sand, silt, and other materials. It is suggested that each structure 
be completed to its full height before water reaches the sill so that 
inefficiencies consequent to erection with part of the work area covered with 
water may be avoided. It will be necessary to have close contact with railroad 
officials, so that traffic will be stopped or rerouted prior to erection of 
stoplog structures. After the stoplogs are placed in position, they should be 
wedged tight to prevent floating. Leakage through the stoplogs can be largely 
overcome by applying caulking material or by fastening a tarpaulin or roofing 
paper over the riverside face after the logs have been placed. An adequate 
supply of such items--wedges, nails, caulking material, canvas, or roofing paper 
and lath—should be kept on hand at all times, and the practice of borrowing 
these materials for other purposes should be avoided. As soon as the water 
roaches the closure structure, an inspector should be assigned to make frequent 
checks on the amount of leakage. Necessary measures should be promptly applied 
whenever excessive leakage is found. Normal seepage should be conducted into 
storm inlets, or other means of runoff provided. 

b. After the water has receded, but only after official forecast 
information relative to the continued recession of the water surface has been 
obtained from the National Weather Service, all materials used in the closure 
should be carefully removed, cleaned, and replaced in storage. Any timbers. 
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wedges, canvas, roofing paper, caulking, or other material that may have been 
damaged should be replaced immediately for future use since two or more high 
stages In succession may of occur as in the 1936 flood on the Susquehanna River, 
The post and strut recesses at stoplog structures should be filled with 
oil-saturated cotton waste, and the lead gaskets put in place prior to fastening 
the cover plates. After the plates are fastened, a bituminous seal should be 
poured around the edge of the plates to exclude water which would freeze and 
greatly delay erection of posts or struts. Erection.of the railroad closure 
structures should be in accordance with a working agreement between the State of 
New York and the railroad with regard to time for closure and advance notice to 
the railroad company. Actual decision as to when closures are to be made during 
an emergency, must be made by the superintendent on the basis of prevailing river 
stage and the latest forecast from the National Weather Service. 
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CHAPTER 9 - OPEN CHANNNELS 

9.1 General description. The channel improvements at Lisle, Whitney Point 
Village, and Oxford consist of channel realinement and clearing. The capacities 
of the streams have thus been increased permitting larger flows without the 
accompanying damages. The Tioughnioga and Chenango Rivers, in general, have 
relatively steep slopes, and channels will not be difficult to maintain since 
the tendency is.for them to be self clearing. 

a. Lisle. Protection against flood flows in Tioughnioga River and Dudley 
Creek is provided. The channel improvement consists of realining and deepening 
approximately 5,700 feet of Tioughnioga River channel at the village thereby 
increasing its capacity from about 8,000 to 12,000 cubic feet per second. 
Materials excavated from the channel were placed along the right bank of the 
river to provide a base for the Tioughnioga River levee. Along Dudley Creek 
8,000 feet of channel was relocated along the bottom of the hillside at the 
northern limits of the village, extending from 1,200 feet west of the 
intersection of Cortland and Main Streets to the confluence with the Tioughnioga 
River, 

b. Whitney Point Village. The Tioughnioga and Otselic Rivers meet at the 
village of Whitney Point. Completion of Whitney Point Dam on the Otselic River 
about one mile upstream from the village has eliminated that stream as a . 
potential source of damage. Above the confluence of the two streams, 1,800 feet 
of the Tioughnioga River channel was realined, the relocated portion having a 
final bottom width of 230 feet. All of the suitable material removed in the 
channel excavation was used as levee embankment. 

c. Oxford. The Chenango River is the major stream passing through the 
village of Oxford. Improvement.of the river channel provided for the removal of 
a mill dam and island and clearing and grading the channel commencing just 
downstream from the Main Street Bridge and extending downstream about 870 feet. 
The excavated materials derived from channel excavation and dam demolition were 
used to fill the scoured section of the channel below the dam. The right bank 
of the channel was riprapped for 100 feet below the Main Street Bridge. The 
improvement increases the channel capacity through the village from about 6,000 
to 10,000 cubic feet per second. The levee will protect the portion of the 
village along the left bank from direct flows up to 30,000 c.f.s.. but it will 
not prevent inundation by backwater from below the levee, which begins at 
discharges in excess of 20,000 c.f.s. for the area above Main Street. No 
protection is provided from floods on Clark Brook, a small stream which empties 
into the Chenango River from the right, just upstream from the Main Street 
Bridge. 

9.2 Maintenance. Paragraph (g) of the Regulations (exhibit A) provides for 
periodic inspections of improved channels to assure that the channel Is clear of 
debris, wild growth, shoals, or encroachments. A checklist (exhibit I) should 
be used for recording the inspections. Whenever it becomes necessary to clear 
the river banks and channels of regrowth of trees and brush that were removed as 
part of the local protection project, such subsequent clearing Is part of 
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maintenance required by the Regulations. In addition to the examination of 
port ions of the channel and drainage ditches improved by the Corps of Engineers 
the Inspections should be extended to other portions of the river, creeks, and 
drainage ditches, as serious flooding could result from obstructions elsewhere 
in these channels. Paragraph (g) (ii) of the Regulations (exhibit A) provides 
for inspections to assure that the channel is not being restricted by the 
deposition of waste materials, building of unauthorized structures, or other 
encroachments. No deposits should be made or structures built channelward of 
walls or levees, or otherwise placed in the channel, without prior authority of 
the Corps of Engineers, and in no event will any deposition or building be 
authorized that may restrict- the channel. 

9,3 Operation. Paragraph (g) (2) of the Regulations (exhibit A) provides for 
patrolling the channels during periods of high water. Particular attention 
should be given to the collection of drift material at bridges and culverts. 
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CHAPTER 10 - MISCELLANEOUS FACILITIES 

10.1 Maintenance. Miscellaneous structures and facilities constructed as a 
part of the protective works and other structures and facilities which function 
as a part of, or affect the efficient functioning of the protective works, 
regardless of whether provided by the Federal flood protection project or 
otherwise, shall be periodically inspected by the superintendent and appropriate 
measures taken. Paragraph (h) (1) of the Regulations provides that damaged or 
unserviceable parts shall be repaired or replaced without delay. It also 
provides that areas used for ponding in connection with temporary storage of 
interior runoff during flood periods shall not be allowed to become filled with 
silt, debris, or dumped material, or otherwise obstructed or occupied in a 
manner that would reduce their capacity and effectiveness. Ponding areas are, 
in part, outside the project right-of-way. These areas and their functions are 
indicated in chapter 7. The potential damages consequent to a reduction of 
ponding capacity should be brought to the attention of all concerned, and 
adequate measures should be taken to preserve their full effectiveness. The 
superintendent shall take proper steps to prevent restriction of bridge openings 
to maintain channel capacities during high river flows. 

10.2 Operation. Miscellaneous facilities shall be operated to prevent or 
reduce flooding during periods of high water. Those facilities constructed as 
part of the protective works shall not be used for purposes other than flood 
protection without approval of the District Engineer. Corps of Engineers, 
Baltimore District. 
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CHAPTER U - HIGH WATER MAINTENANCE AND OPERATION 

11.1 Scope. This section of the manual is supplementary in nature and intended 
as an outline of standard practices that have been developed during years of 
experience with the various problems that arise during periods of flood stages. 
The remarks are primarily concerned with the levee portions of the 
flood-protection system. Reference is made to the applicable sections of the 
manual for details concerning high-water operations of other features of the 
protection. 

11.2 General. While the streams of this region are characterized by a 
comparatively quick rise and a peak flow of short duration, which mitigates the 
dangers from seepage and sand boils, a rapid rise leaves little time to make 
emergency repairs. Effective flood fighting under these circumstances can be 
carried on only if there is a well organized and trained crew together with an 
ample supply of suitable materials immediately available. Confidence .of the 
protected persons and firms is a valuable asset that should not be carelessly 
lost through inefficient operation of the protection system in time of 
emergency. It is possible that dangerous conditions may arise which are not 
covered by these instructions. It is not the intent to restrict the 
superintendent, or others concerned, to a rigid set of rules. Difficult 
conditions can be met by the methods suggested here, together with independent 
initiative and action using sound engineering principles. In cases where the 
superintendent is in doubt as to the procedure to be taken, he will be expected 
to consult the District Engineer, Baltimore District, Corps of Engineers, P.O.­
Box 1715, Baltimore, Maryland 21203 (Telephone: 301-962-4545). In connection 
with flood fighting, attention is invited to the manual titled: "Baltimore 
District Natural Disaster Assistance, Supplements A and B," which is prepared by 
the Baltimore District, Corps of Engineers. This manual outlines the function 
to be performed by the Corps of Engineers during floods. The functions of 
organizations other than the Corps of Engineers, such as the National Weather 
Service, Coast Guard, Red Cross, military organizations and local agencies 
concerned with activities during floods, are also described and channels of 
liaison between the Corps and these agencies defined. 

11.3 Earthwork. Well constructed levees of proper cross section should, if 
properly maintained and not overtopped, hold throughout any major flood. A 
break may result in serious damage if not actual loss of life. Unfavorable 
foundation conditions may result in sand boils or settlement of a levee. Wave 
wash. Inherent to a wide stretch of open water, is not expected to be a major 
problem in this area; however, it may be serious if it should occur, 
particularly if permitted to continue over an extended period. For methods of 
combating wave'wash refer to plates 7, 8, and 9. High velocity in a stream may 
cause erosion of embankments tending to promote slides or cave-in of banks. 
Such threatened failures can be successfully met with prompt action and proper 
methods of treatment, such as are suggested in the following paragraphs. 

11.4 Preliminary work. Upon receipt of information that high water is 
imminent, the superintendent should immediately mobilize the skeleton force of 
key personnel which has previously been formed as outlined in paragraph 4.3. 
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Following this, reserve labor forces should be alerted for call on emergency 
work. As his initial activity, each sector foreman should make an immediate 
inspection of his assigned section to ascertain the following: 

a. Condition of all drainage gates. 

b. Condition of levees and floodwalls including recent repairs. 

c. Location of any encroachment on right-of-way interfering with access 
and efficient operation. 

d. Transportation facilities, including trucks available, and possible 
detours, 

e. Material supply: Items necessary for closure and emergency repairs; 
quantity,locations,and conditions. 

f. Communications: Convenient telephones available at any hour; also 
police and radio systems. 

g. Location of relief organizations. 

11.5 Operation of drainage structures. After the, initial inspection, or in 
connection therewith, each sector foreman should be assigned sufficient laborers 
to repair and see that all gates are properly seated before they are covered 
with flood waters. The importance of this step cannot be overemphasized. Once 
the gates are submerged, proper servicing becomes difficult, if not imposs ible. 
Sector foremen should be furnished copies of checksheets, so that no gates are 
overlooked. 

11.6 Precautionary measures. After determination that all gates are either 
securely closed or known to be operating in a satisfactory manner, or 
concurrently with making such determination, attention should be given to the 
following additional items wherever applicable and the necessary work performed 
without delay: 

a. Fill with compacted material any holes or washes found in the leyee. 

b. Repair gaps where road crossings have worn down the levee crown or 
where the"levee is below grade for any other reason. The use of sandbags is 
preferable to loose material during an emergency. 

c. Obta i n necessary tools and materials (sand, sandbags, brush, lumber, 
lights, etc.) and distribute and store the same at points where active 
maintenance is anticipated. 

d. Investigate all drainage ditches and storm sewer inlets on the landside 
of the levee and open these drains when obstructions exist. 

11.7 Patrol. After preliminary work is completed, continuous patrol should be 
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established, if not previously done, and maintained during the flood period to 

locate: 

a. Possible sand boils or unusual wetness of the landward slope of levees. 

b. Indications of embankment slides or sloughs. 

c. Possible wave wash or scouring. 

d. Low reaches of levees that may be overtopped and that: were not detected 
and repaired as described in paragraph 11.6 above. 

e. Leakage through or at drainage gates or along culvert and sewer pipes. 

f. Any condition or encroachment that might endanger levees, walls, or 

drainage structures. 

11 8 Drainage of slopes. Should seepage through the levee embankment occur, 
its effects can be minimized by cutting seep drains at locations where the 
seepage appears. The drains should be V-shaped, as shallow as possible, and 
never more than 6 inches deep. Care must be taken not to cut the sod 
unnecessarily. Drains should be cut straight down, and not lengthwise along the 
levee slope. Seepage should be diverted from landside toe of the levee by 
ditching to the main drainage ditch or nearest storm drainage facility. 
Locations where it has been necessary to cut these drains should be kept under-
observation for this seepage may be indicative of an incipient slide or slough. 
If the seepage increases and is carrying particles of earth with it. and it 
longitudinal cracks form in the slopes a settlement or slide may be imminent, 
When such conditions appear, the treatment in paragraph 11.9 should be applied. 

11.9 Sloughs. Should any slough develop in the levees, all soft areas should 
be thoroughly drained as described in paragraph 11.8 after which a single layer 
of willow brush, or any small trees or limbs, should be laid on the slope with 
the butts up and tops down, and weighted with sacks. In lieu of brush, a layer 
of picket snow fence topped with a mat of sandbags may be used. Care should be 
taken not to obstruct the small drainage ditches. This type of treatment is 
indicated on plate 6. If the slope begins to slough down, a buttress of sacks 
should be built on the toe extending part way up the slope. No sacks or weight 
other than that necessary to hold the brush in place should be placed higher 
than two-thirds of the way from the toe of the slope to the place where the 
sloughing has occurred. 

11 10 Scours. A careful observation should be made of the riverside of the 
levee at all localities where a current of more than two feet per second is 
observed. Trouble may be expected at road-crossing ramps and places where 
pipes, sewers, and other structures penetrate the levee. If any sign of scour 
is observed, soundings should be taken to observe the extent and progress of the 
scour. The approved method of checking scour is to construct deflection dikes, 
using brush, trectops. or lumber, driving stakes and wiring together, and 
filling in between with brush and filled sacks of stone. Plate 10 shows the 
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danger of t h e l evee f a i l i n g by u n d e r m i n i n g , and sucli b o i l s do not ne<-d t o be 
r i n g e d . P l a t o 5 shows sugges ted t r e a t m e n t ul sand b o i l s . 
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1000 2000 3000 4 000 50O0 6000 
NO. OF SANDBAGS REQUIRED PER 100 FT. OF CLOSURE 

7000 

Boos sha//be opproximat^/oyarul/ of sorted, ACCW-^/U ^ied and 
wa7/ mou/ed or booted into ptoce. Sot/mou be Substituted ft^r 
Sana if trie bags are c/ose/u woyen. 
All courses sttof/ be interlock-ed and Joints stagoered. A/ternofs 
cour-ses sha// be /o/d fronsver-^^ to tt^c a/fonm&nt of t-he 
c/osuf~e. 
In /i9u of tuin^^ ba^s m c y / w ^ J^// andunP/Z/ec^por-Z/on 
/<^pp&d cjndcr' n^xfsack ats 9^>o¥^n ^ "Mof^^d orl^pptrTo 

TYPICAL SANDBAG CLOSURE AT 
STREET OR ROADWAY CROSSINGS 

CORPS 0 F E N 6 I N E E M 
BALTIMORE. MD. 

FILE NO. OO-eS- l 

PLATE 2 



CORPS OF EWGIWCERS. U.S.ARMV 

Ba/iast 

PLAN 

Top of Levee. 

-Exist ino 
Levee —. 

PROFILE 

RIVERSIDE 

Sandbags \?^ 

LANDSIDE 

m "^ M 

Ties and bo//ost to be 
removed. Qoi/s to 
remain in p/ace.. 

1-XX\ ^Ba//pst_ 
^ 7 

SECTION 
METHOD OF LAPPING 

SACKS 

Note: 

3O00 4 0 0 0 SOOO 6 0 0 0 7000 

NQOF SANOeAGS REQUIRED PER 100 FT. OF CLOSURE 
8000 

Bags sho//he opprgx./mate/» % fu// of sond,^ secLur^/u t/<^d 
and > w / / mouMd on hoo/ed info p/o^^^ - ^ e / / / * M y £>e suhsfituZmd 
fan sand/f the ^ao^ <»/-<• c/<sss/y ^o^mn. 
A// courses sho//i>d in/en/oc/c^d ond joints stoaqer^^ Affmr^ 
no^0 courses shall he hid tron^verKs» f^ / / , « Qff&Hmmrii of 
the Q/osc/ne. ' '" '^ . 
In /ieu of tying, bags moi^ ^ « •'^ f^/^ (^d unfi//edportion 
Zapped under next saok as sho^r, /n "Method of lopping ^,^/ts'' 

TYPICAL SANDBAG CLOSURE AT 
RAILROAD TRACKS WITHOUT SILL 

CORPS OF ENGINEERS 

B A L T I M O R E , MD. 
FILE NO. 0 0 - 8 5 - 2 

PLATi: a 



CORPS OF ENGINEERS, U.S.ARMY 

RIVERSIDE / Minim..m LANDSIDE 
Top of l^yoll'7 _ K — 

=^T^^S^ii=^ 

One fie each side 
of concrete S/'ll 
to be renioved Qails 
fa remo/n in place. 

z rx 
^ 

Ballast 

-Canczrete silt 

SANDBAG CLOSURE 

RlVEF^StDE 
,'- 2''^ "l / % "Spreader LANDSIDE 

4"'3" 5 tads" ! 

•^a ^ Bolfs wifh/ 

Washers 

Ballast^ X / 

Tics, bollost and one 
section oP rails f'o £>c 
removed as requlrGd 

<f"<6" Studs 
"I © 3'-0" c .c . 

Z" < 4'«f t'-O'y. Cleat 

I" daffen^-
j^ 5tud to Brace 

s<S>J'0"c.c. 

'r/S Sheathing 

^ Concrete sill 

6" Decuman 

1000 2000 

TIMBER BULKHEAD CLOSURE 

MATERIAL REQUIRED FOR TIMBER BULKHEAD PER 100FT. OF CLOSURE 

ITEM 

d"'a-*5tuds 
2" 5heath)ing 
2" *4'5precders 
B'^B" Deadmen 
4"* 4' Brocos 
2"* 4" Cleats 
I" »I?" Battens 
WBolts, 32"Ig 
20d A/aits 
iGd Nails 

UNIT 

L.f. 
S.F. 
L.r. 
L.F. 
L.F 
L.F. 
L.F 

Soch 
Lbs. 
Lbs. 

HEIGHT IN FEET 

ZOO 
2Z0 

40 

34 
a 
8 

210 
320 

40 
I CO 

no 

34 
18 
to 

340 
420 

40 
too 
240 

3B 
too 
Ge 
22 
14 

4IO 
&20 

40 
lOO 
2 70 

as 
lOO 

G6 
2Q 
14 

480 
G20 

40 
/CO 
2eo 

3S 
/OQ 

QB 
30 
14 

S40 
720 

40 
too 
230 

35 

too 
34 
14 

3000 4000 5000 6000 
,, , NO.OF SANDBAGS REQUIRED PER 100 FT. OF CLOSURE 
/vote; 

Bacps ^Aio// r>c: <ypp>r^ox/it >.jt<!=E-/g 2/^ Pu// of s^^jhr/^ 
S^cur-G/g ti^d e^nd )^e// rr7cfcj/<^a/ or £>ootsd /nta 
p/iyc-f* . -5?o / / f>}ct(j / ' ^ f^fjh^tf/tjfr/ Par s^o/nd if fhi:> 
hags <7r^ c/o s&7g M /o i /eA ' . 
Ai. Cour^f^.-^ sha// bG intsr-/c?c/c<sd <7/^d /a/fifj: 
srj^ger<cd, / J / / t ? ^ - / ? . ^ / c c o < - / / " ^ e .s ^ A t x / / ^ e /crJd 
/ . " i J / ^ -SKeA\?e fa tZ-'e: (S^/ig^n-y^nt of /fi(^ c/^OSorG. 
In /ieu of tyingj bo_^^^ -f-yae/ /x= ^/2 fu// and an -
Ff//edpOf-r/ c?f> /r/^jp&a/ a/'>dGr~ next sac/c <y^ 
ShoiVt-> in "/He t/ic^d of Lcrpp'f/ )t-^ .5"o^-4js-." 

7000 6000 

METHOD OF LAPPING 
SACKS 

TYPICAL CLOSURES AT 
RAILROAD TRACKS WITH SILL 

CORPS OF ENGINEERS 
BALTIMORE .MD. 

FILE NO. 0 0 - 8 5 - 3 

PLATE -4 



CORPS OF CNatNCCR5,U-S.AIVMY 

RIVERSIDE LANDSIDE 

Sand hag F^in^ 

Grov0d Surface y /" 
7 

X 
Pe fy^/cus St."a to t 

TYPICAL SECTION 
P/ace on firm 
founc/ation 

A 

5pi//t^ag 

Outside rotv of 
ba^s on eerc/y s///r 
fo^e one tier higlter-
than center rot^j. 

PLAN 

3pt JiiV<:7g 

Ground S*^rthree 

L 

A^ 
A/ofe: 

Do nof sack hoi/ *^/»ic/r does not discharge solids 
/te/^/ft at berg ring to be onlt/ suff/c/'ent to sfafi d/scharffe of <ro//t^s. 
Do /rot attempt to comp/e/e/u sta^ yrater f/otv tAro**^h hot/. 
Pr^fefaJ^fi^ use c/ose/if j v o r ^ / r t>a^s fi/Zed r^ith c/ay or loofn. 
If avai/ah/s, a rrf^^a/ ring such as 
a ci^/t^ert p/pe or hottom/ess tan/^^ 
6 to 0 ft. m dfjfnteter- rrjcri^ he usee/ 
/n stead of a sand hag r'm^ . 

SANDBAG RING 
FOR SAND BOILS 

CORPS OF E N G I N E E R S 

B A L T I M O R E , M O . 

f I LE NO. 0 0 - 8 4 - 1 

PLATE 5 



CORPS OF ENGINEERS .U.S.ARMY 

PLAN 
RIVERSIDE 

Butts to lop drg slope 2 ft 

PVoten Surface^ 

LANDSIDE 
/ lager of sondboos 

2 lauers of sandbags 
or more • /ogeri 
of sandbars Line of saturation 

Bottom of Drains 

Brush ^ 

SECTION 

Not-e: 
PicMef" snov\f fence ccr. be sobsti-^uted 
fon brush. 

TYPICAL TREATMENT OF 
EMBANKMENT SLOUGHS 

CORPS OF ENGINEERS 
BALTIMORE, MO 

FILE NO. 00 -84 -7 

PLATE 6 



CORPS OF ENGINEERS, U.S. ARMY 

Qiversk/e edge of feree crown 

^•Pi/led sandbags sf>oced 

Water 

i: ,11 u Tuju L3 \j-c:!3-^'x::s u c j 

Qpprotimatetu O 'apart 

i"t2"xlB'^ Stakes 
'r.T3" ezTO" 

I—CD—c:^—CD~CZ>—C3tC3-cr) -<:=:̂ ' 
__ ; Surrpce-^ 

M ^ < ^ e of 42" cotton ba^g'ng^ I 

- icti/erside 'oe o / " s l o p e . 

PLAN 

RIVERSIDE LANDSIDE 

SECTION 

BILL OF MATERIAL TO CONSTRUCT 100 FT. 

One roll regular fjote) cotton bogqing 42"^IOC* 

SO - Filled sandbags 

3S' Stakes / ' ^ ^ ' x /S* 

A/ote- Lag 42"wide cotton bagging /ongifuC/inal/g along rivers de 
slope of levee with opproximote/g ^/3 width of bagging logmg 
above water surface . Weight edges and top of bagging along 
v^ater surface with filledsar)dbaas spaced approt/mote/g s/x feet 
apart. Drive stakes altemoteig Oerween filled sandboys locoted along 
each edge oP t?og9i'^g• /''̂  regu/or 42-'w/dth cotton Dogg'ng isndf 
sufficient tn width fo provide desired protection, fv^a or Fnore 
widths of bo^^ing mag be laced together and loged as desired 

\N^VE WASH PROTECTION 

COTTON BAGGING 

CORPS OF ENGINEERS 
BALTIMORE, MD. 

PLATE 7 



CORPS OF ENGINEERS, U.S.ARMY 

1 I 

PORTABLE BULKHEAD 

/''t4'*8''0*-

Soddle two filled sandbags 
across top board of each 
bulkhead of ter driving to 
tielp hokd in place ^ Sing/e row of sandbags 

benind bu/ktread 

SECTION 

BILL OF MATERIAL TO CONSTRUCT lOQ FT 
Lumber 

SO pieces-l"' IO''>^/0'-or 
20 pieces-2''-' 4'p S'-o" 
20 pieces-/"^ 4'* S'-O" 
20 pieces-1"'^.7" « I'-G" 

£/bs.- 10d Nails 

/20 - Filled Sondbogs 

WAVE WASH PROTECTION 
TIMBER BULKHEAD 

CORPS OF ENGINEERS 
BALTIMORE. MD. 

PLATE 8 



CORPS OF ENGINEERS. U.S.ARMY 

l2'-0-

y 

'/"Sheathing 
Sough Boards .51 

\i'» 3'-0^ 

^ 

PLAN 

RIVERSIDE 

SECTION 

LANDSIDE 

haling yvire 

Stone filled bogs-

Z'% 4"^ 2'-0"Stakes 

txistinq Levee.<:\<S:^ 

TYPICAL SECTION 

BILL OF MATERIAL TO CONSTRUCT 100 FT. 

Lumber 
SG pieces - I"*/2"K/2'-0" 
32 pieces - 2"* 4't 3'-0' 
32 pieces- /'*4'>' 2'-G' 
32 pieces ' Z'1^ 4" * 2'-0'' 

G lbs.' 8a Noils 
S /bs.- 10 d Nails 
12 Stone filled bogs 

WAVE WASH PROTECTION 
MOVABLE TIMBER BULKHEAD 

CORPS OF ENOINEERS 
BALTIMORE, MDL 

PLATE 9 



COaPb OF ENGINEERS. U S ARMV 

6'Il6" Ol tied*, poles ~ 
2 J12 -. (Sharpened) 

n 1 V n i W.fe 

Ri.-t:»SIDE 

END ELEVATION 

ji'L _ i : J L . 
9441 | « « « f • « • • • ' ! • • 

t i l l * • # • ' < • ' M * * ' ) f ^ 

^ f ^ M 

LANDSIDE 

PLAN 

S^rnr.J K'avel o* fificip iionc 
2 - i l? ' 

J- Wire stfsrxJ -> 

f : ^ Brush ^ . ^ : 

iji(;.j^^'>i.7>rr 

'-Fnst Ofiven with hand ngged dnvef 

SIDE ELEVATION 

HIGH WATER MAINTENANCE 

DEFLECTfON DIKE 

CORPS OF ENGINEERS 

BALTIMORE, MARYLAND 

FILE NO. oo-au-e 



COBPS OF ENGINEERS. U S AWMY 

3M 

RIVFRSIOE 

, ' , Strip sod belore laying bonom l«yei 

/ / 

— Bonding trench 1 sach deep. 2 sacks Mde 

C<i 

SECTION 

LANDSIDE 

n 

PLAN OF BOTTOM LAYER 

Note: 
Alternate direction ot sacks with bonom 
layer lengthwise of levee, neit layer 

crosswise, etc 
Lap unfilled portion urtder next sach. 
Tying or sewing sachs not necessary. 
Tamp thoroughly in place. 

Bags should be approiimatety ) lull of 

clay, silt or sand. 

METHOD OF LAPPING SACKS 

BAGS REQUIRCD TOR I W 

LINEAR F£ET OF LEVEE 

HEIGHT ABOVF I BAGS 

LEVEE REQUIRED 

1 R. ] 800 
2 FT. ! 2.000 
3 R 3.400 

1 

HI6H WATER NAIMTENANCE 

SACK TOPPING 

CORPS OF ENGINEERS 

BALTIMORE, MARYLAND 

FILE RO. 00-811-9 

PLATE II 



CORPS Of ENGINEERS. U.S. AWMY 

/"Sheathh 

RIVERSIDE 

PLAN 

o 
- t 

LANDSIDE 

2'K4'ft S'-o" 

BILL OF MATERIAL TO CONSTRUCT 100 FT 

Lumber 
300 Sc^.Ft - I" Sheathing 
n Pieces - 2'%4''»9'-o"* 
/I Pieces - 2''4"' G'-O" 
n Pieces- 2'''-4'M 3'-0' 

IS/bs.-^ 12 Gage Wire 
4 ibs' lOd Nails 
4 lbs- IGd Nails 
13O0 Sandbags 

3 FT TIMBER AND 
SANDBAG LEVEE 

CORPS OF E N O I N E E R S 
BALTIMORE. MD. 

PLATE 12 



CORPS OF ENGINEERS.U.S.ARMY 

o 

-f-̂ *̂  

o 
- i 

— l"3hGofhln '3 

RIVERSIDE 

PLAN 

e'-o" 
Double Tie yvire^ 
twisted 

Sondbaq Top 

J2^^^.-^a.: Z * £ _ A L ^ SSSe^ 

LAMDSlDE 

•̂ '•' ^051* driven about 3 

Sheothino 

• ^ Double Tie Wire, \ 
twisted 

SECTION 

I 1 Existing 
'•i^^ Levee -

BILL OF MATERIAL TO 

ITEM 

4"'4-'.G'to8'Posts 
1" Sheathing 
'* 12 Gage Wire 
/Od Nails 
Sondbogs 
Barth 

UMIT 

Bach 
S.F 
Lb. 

. Lb. 
Bach 
C.Y. 

CONSTRUCT 100 FT 
HEIGHT 1 IN 

3 

M 
GOO 

Z5 
& 

400 
70 

4 

34 
800 

ZS 
& 

400 
90 

FEET 
5 

34 
lOOO 

zs 
10 

400 

no 

Note : 
Width may be varied but 
Should not be less than the 
anticipated heigtit. 3 TO 5-FT MUD-BOX LEVEE 

CORPS OF E N G I N E ERS 

B A L T l k - O r t e . U r ' . 

FILE N0.0p-P4-6 

PLATE !3 
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EXHIBITS 



TItU tt-HAVICATION AKO 
NAVIGABLI WATIM 

Chap. II-CorpB of E n g i n e e r s , 
Departinent of the Army 

MIT 30t—HOOD CONTIOl 
liOUUTIONS 

I tOt.10 U«»» flow" p»««rtloii work.1 

turc« and facilitiM. 
(a) Generol. (1) Ttie atnicUiret ind 

fftcUlUM conatructed b» the UnUefl 
Btates for locil Hood protecUon shaU 
be eonUnuouBljr malntalDOd In men A 
manner end operated tt luch Umei uid 
for luch periods w may be neceawry to 
obtain the maximum benenti. 

(3) -nw Bute, poUUcal •ubdlTWon 
thereof or other reeponilble local 
Bseney. which fumlahed assurance thai 
It will maintain and operate Hood con-
trol worhj In accordance with reB'i'a-
ttons prescribed by the Secretary of ijie 
Amy. aa required by law. shall appoint a 
permanent committee conslsOng of or 
headed by an official hfrelnafler called 
the "Superintendent." who shall be re­
sponsible for the development and maln-
t^ancc of. and directly In charge ol, an 
organlxaUon responsible for the eOj'eni 
operation and maintenance of ell ot the 
atructurea and faellitles durinc flood 
Derlods and for conUnuous inspection 
Ind malntenancea^f the project works 
durtns periods of low water, all without 
cost U> the united BUtea. 

(3) A reaerre supply of materials 
needed during a flood emergency shau 
be kept on hand at all times. 

<4) No encroachment or treapasi 
which will adveraely affect the efBclent 
operaUon or maintenance of the project 
works BhaU be permitted upon the rlghU-
of-war for the protectl»e faelllUea. 

(6) No Improvement shall be passea 
over under, or through the walU. levees. 
Improved channels or floodways, nor 
ahall any excavation or tonstroctlun ot 
permitted within the limits of the proj­
ect right-of-way. nor shall any change 
be made In ony feature of the works 
without prior determination by the Dis­
trict Engineer of the Department of the 
Army or his authorlxed represenUllve 
that such improvement, excavation, con­
struction, or alteration will not adversely 
tlTfct the functioning of the protective 
facllltlM. Such improvemenis or ollcr-
atlona as may be found to be desirable 
and permissible under the above de-
teiminaUon shall be constructed in ac­
cordance with standard engineering 
Practice. Advice regarding the effect of 
proposed improvements or alteratlona 
on the functioning of the project and In-
lomialion concerning methods of con­
struction acceptable under standard en-
ilneerinE practice ahnll be obtained from 
the Olatrtct Engineer or. U otherwise 
obtained, shall be submitted for hisap-
nroval. Drawlna or prlnta showing 
iuch tmprovementa or altaratloni aa 
nnally constructed shall be furnished the 
District Sntineer after completion of tlw 
work. 

(8) It shall be the duty ot the super­
intendent to submit a semiannual r«POrt 
to the District Engineer coverlni ln«P«-
Hon. raalntanance. and operation of ina 
protective works. 

(7) The ISlstrtct Engineer or Ws au-
thorlied rcpreacntativea shall have ac­
cess at all thnes to all porUons of :he pro­
tective works. 

(81 Maintenance measures or repairs 
which the DisUlct toaineer deema nec­
essary shall bo ptcmptly taken oi made. 

(A) Apprtjprtata measures »ball bf 
uken by local autftorttles to Insure that 
tbt acUvlUea of all local organixatlons 
operating public or prtvate facilities con-
oected with the pnrtacttw works are co­
ordinated with those of the SupeTlntcnd-
tnt-s organlxatlon during flood perio*^. 

(10) The Department ol the Army win 
fumlsh local Intertsta with an Operation 
and Maintenance Manual for each com­
pleted project, or separate uieful part 
Thereof, to asslft them in carryto* out 
their obligations under this part. 

( b ) (b) t e w e s - ( l ) ''a'"**"""" „ ,iiL" ^ Superintendent shaU provide at aU times 
luch maintenance aa may be reoulred to 
insure serviceabiUty of the stnicture« to (c 
ome of flood. Measures shall be takpn 
10 promote the growth of sod. Mtarml-
nata burrowing animals, and to prnvtrta 
for routine mowing of the «'»» «v^ 
weeds, removal of wUd growth and drUt 
depostw. and repair of damage caused by 
erosion or other forces. Where prac-
Ucable. measures ahall be taken to rttard 
bank erosion by planting of willows or 
other suitable growth on area-t riverwarrt 
of the levees. Periodic inspections shall 
be made by the Superintendent to Insure 
that the above maintenance measures 
are being effectively carried out and. 
further, to be certain that: 

U) No unusual •atUement. alougmng. 
or material lose of grade or levee cros* 
•eeUoD has taken tfaee; 

(11) No caving has occurred on either 
the land side or the rtver side of the levee 
Sfich might affect the stability of the 
levee section: . ^ „ 

(lU) Ho seepage, saturated areas, or 
sand boils are occurring; 

(Iv) Toe drainage systtms and pree-
sure relief welU are in good working con­
dition, and that such faeUlUes are not 
becoming clogged; ^ . __ »^ 

(V) Drains througn the leveea and 
gates on said drains are In good worktnf 
condition; _, . 

(vi) No revetment work or riprap has 
been displaced, washed out, or removed; 

(vll) Ho action is being taken, such 
as burning grass and weeds during in­
appropriate seasons, which will retard 
or destroy the growth of sod; 

(vlli) Access roads to and on tne levee 
are being properly maintained; 

(IX) Cattle guards and gates are In 
good condition; 

(xl Crown of levee is shaped w ai to 
drain readily, and roadway thereon, U 
any. la well shaped ancJ maintained; 

(jd) There ta no unauihorUed iraatni 
or vehicular traffio on the levees; 

(xll) Encroachments are not being 
made on the levee right-of-way wWch 
might endanger the structure or hinder 
Ita proper and efficient luncUonlng dur­
ing limes of emergency. 

Such Inspections shall be made im­
mediately prior to the begtnnmg of the 
flood season: immediately toUowlng each 
major high water period, and otherwise 
at tatervals not exceeding BO days, and 
such interraedlata limes aa may be neces-
ury to insuiw the best possible care of 
thelovee. immediate Steps will be taken 
to correct dantfircus conditions disclosed 
by such InspeeUons- Regular malnte-
oaiwe repair MMsures shall be aeeom-
pllshed during the appropriate season 
as scheduled by the euperintendenl. 

(2) OperoflOT. During flood periods 

the levee shall be patrolled continuously 
to locate poielUe eaiid boUs or ununial 
wctncM ot the ludvard Hope and to ba 
ecrtaiD that: 

(11 Thete att no indlcatlnns tf illdes 
or Blougta developing; 

(i>> Wave wuh or seouilng action ts 
not oecuntog; 

<tll> No low reachee of levee exist 
which Bar be overtepoed: 

vir) Me other ooodltlens exist which 
might endaafer the stmnture. 

Appropriate advance meaeures will be 
taken to inenn the ftvaiUbUlty of ade-
ovBto labor, aad mr**•«•'• to meet all 
eoiitlngSMlee Tmwedlafe steps «tU be 
taken to eontrol any condition whicn 
•Bdangen the levee and to repair the 
damaged eecUon. 

) (CTFIOO* «0lle-<I> MaintenancB. 
Periodic inepeeUo&s shall be uiiie by tho 
Buperlnlendent to be certain that; 

ti) No seepage, saturated areas, or 
sand bolU are occurring: 

ill) No undue eeltlement has Dccuiicu 
which aSecta the stability of the wall or 
Its wuter Ughtnese; . », ». 

(1U> No trees exist, the loota of wWvh 
might extend under the wall and offer 
accelerated seepage paths; 

(iv) The concrete has imt undergone 
cracking, chipping, or breaking to an 
extent which might effect the stahUlty 
of the well or Ita water tmhtneis; 

(V) There are no encroschmcnu upon 
the right-of-way which might endanger 
the structure or binder lU funcUonlng 
In time of Itood: 

(vl) Care is being exercised to pre­
vent aceumulatlOD of trash and debris 
adjacent to walls, and to insure that no 
tires are being buUl near them; 

(vU) No bank caving condition* exist 
riverward of the wall which might en­
danger ita stability: 

(vill) Toe drainage systems and pres-
0ure relief wells are in good working con­
dition, and that euch facilities ere not 
becooilng dogged. 

Such inspections shall be made Imme­
diately prior to the beginning ol the ffooo 
season, tmmedtately foaowlng ffHtri ma­
jor high water period, and otlierwtfi'̂  at 
Intervals not exceeding 90 days. Meas­
ures to eliminate encroachments anrt ef­
fect repairs found necessary by such In­
speeUons shall be undertaken immftll-
ately All repairs shall be accomplished 
by methods accrptable In .standard en­
gineering practice. 

(3) Operotton. ContinuciiS patrol ol 
the wall shall be maintained during flood 
periods to locate possible leakage at mon-
ollth Jolnte or eeepaae underneath the 
wall. PloBtlng plant or boots will not be 
allowed to lie against or tie up to the 
wall. Should il become necrssaiy during 
a flood emergency to pass anchr'i cables 
over the wall, adcouate mtasiirirs shall 
be taken to protect the concrete and con­
struction JolnU. Immediate fltrp? shall 
be taken to correct any condition whlcn 
endangere the stability of the wall. 

( d ) <d) prolnace ifruefures—(1) Mainte­
nance. Adequate measures shall be taken 
to Insure that inlet and qutlet chAnneU 
Sire kept open and that trash, drift, er, 
debris U not alhwed to arcumulate near 
drainage strueturea. Flap gal« snd 
manually operated gates and valves fin 
drainage structures shall be uxamlned. 
oUed, ind trial operated at least once 
every »0 days. Where drainage struc­
tures are provided with stop log or other 

EXHibn A-1 
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emP'Rsncy clo.-aree. the condition of the 
equi :ent ar-l ite housing shall be n-
spcrveU regulu-ly and a tria^ '"=•'»*'*"«" 
(,* the emeri ncy closure shall be made 
at least once. ..h year. Periodic inspec­
tions shall b. made by the Buperintend-
tnt to be certain that; 

(11 Pipes, gates, operating mechanism, 
riprap, and headwalls are In good con­
dition; ' *• 

iti 1 Inlf t and outlet channels arc op«n. 
(ill) Care is being exercised to prevent 
.c accumulation of trash and debris 

:i-ivr the structures and that no fires are 
being built near bituminous coated pipes. 

(Iv) Erosion is not occurring adjacent 
to the structure which might endanger 
Its water tightness or stability. 

Immi'dlaie steps will be taken to re­
pair damage, replace missing or broken 
pari*, or remedy adverse conditions dis­
closed by such inspections. 

"21 Op<Tfl(ion. Whenever high water 
ronditions impend, all gates will be in-
Bpc^irrt ft short time before water reRches 
the invert nl the pipe and »"y "'̂ Jf;:; 
whUh midht prevent closure of.thc cow 
shall be removed. Automatic gates shall 
be rlosclv obsn vod until It has been av-
ceri:iinert that they are securely closed. 
MaiMialiy operated (tales and valveN ^hali 
br "loMrt as necessary to prevent Inflow 
of (lo..d water. All dratnap.e structures 
in lrv.-.!s .-.hall be Inspected frt-nuenHy 
dunni: flnods to asrerialn whether -eep-
nde 1- lakintt place along the hnes of 
the'r contact with the embankment. 
Immediate steps shaU be taken to cor­
rect any adverse condlUon „ . , . 

r t ' l *e» Clojurc afructurej—)1) Malnie-
tianr.' Closure structures for trafflc 
op-iimir* shall be Inspected by the supcr-
inicndeni every 00 days to be c.;rtam 
that: 

ill' No parts arc-missing; 
Mil Metal parts ere adequately cov-

cri'd with paint; 
MID All movable parts are in salis-

farlory working order; 
(ivl Proper closure can be maoe 

promptly when necessary: 
.VI Sufllrleiit mat.-nals are on hanfl 

for ihe erection of sand bog closures and 
that the location of such materials «ui 
be ruadily accessible in times of emer­
gency. . 

Tools and parts shall not be removea 
Inr other u.se. Trial erections of one or 
m -̂re rlosure strurtures shall be made 
onrr .-K li yrnr. alternating the .struc-
Iiirc* rhos^n so that each gate will be 
eroird at least once In each 3-year pe­
riod. Trial erection of all closure atruc-
tui es .shall be made whenever a chanee is 
m.ide Ul key operating personnel. Where 
railroad orerotlon makes trial erection of 
a rlnsurr structure infea<lble. rigorous 
inip^etton and drill of operating per­
sonnel may be substituted therefor. 
Trial erection of sand t>ag closures Is not 
rcaiilred. Closure materials will be care­
fully checked nrlor to and following 
flood periods, and damaged or missing 
parts shall be repaired or replaced im­
mediately. ^ . 

(2) Opemlinn. Erection of each mov-
able rlnsurc shall be .started In sufficient 
time in permit completion before flood 
waters reach the top of the structure 
AllI Information regarding the proper 
method of erecting each individual clo.̂ -
ure .structure, together with an estimate 
of the timo required by an experienced 
crew to complete Its erection will be Riven 
In the Operation and Maintenance Man­
ual which will be furnished local lntere.sta 

npon completion ol the project. Oosure 
•tructures win be Inspected frequently 
during flood periods to ascertain that no 
undue leakage ts occurring and that 
drains provided to care for ordinary leak­
age are functioning properiy. Boata or 
floating plant shall not b* allowed to tie 
up to closure structures or to discharge, 
paitsengers or cargo over them. 

) (f) Piimrifa pfanM—(1) Ma'.ntf-
nnncr. purr-pme plants shall be mspe--ted 
by the Supprlnlenrient al Inlervol^ not 
to eiteeert 30 days during flood sea^prs 
and 00 days during off-flood seasons lo 
insure that all equipment is In order lor 
Insisnt u-se. At regular intervals, proper 
mca.surC5 shall be taken to provide for 
cleaning plant, buildings, and equipment. 
repalntlnK as necessary, and lubricating 
all machinery Adequate supplies of 
lubricanta for all types of machines, fuel 
for gasoline or dlesel powered equipment, 
and flash lUhts or lanterns for emereency 
lighting shall, be kept on hand at all 
times Telephone service shall be main­
tained at pumping planto. All equip­
ment, including switeh gear, transform­
ers, motors, pumpa, valves, and gates 
shall be trial operated and checked et 
leait once every 90 days. Meager tests 
of all insulation shall be made whenever 
wlrinc has been subjected to urdii<? riamn-
ne*s and otherwise at Intervals not to 
exceed one year. A record shall be kept 
^howlnc the results of such tests. Wir­
ing disclosed lo be in an unsatisfactory 
condition by such tests shall be brought 
to Q satlsfaclory condition or shall be 
promptly replaced Diesel and gasoline 
coBlnes shall be started at such Inter­
vals and allowed to run for such length 
of time a.s may he neccviary lo Insure 
their .serviceability in times of emer­
gency. Only skilled electricians and me­
chanics shsll be employed on tests and 
repalrit Operating personnel for the 
plant fhall be pre.icnt during tests. Any 
equipment rrmnved from the station for 
repair or replaeement shall be returned 
or replaced â  M>on as practicable .ind 
shall be trial operated after reln.stal-
latlon. Fepalrs requiring removal or 
cquipmni! from the plant shall be marie 
durmn nl!.flood seasons lnsof:\r i:- I'.ac-

tlrablc. 
(2) Oprratlnn. Competent operators 

shall he on duly at pumping plants when­
ever it appears that necessity for ptsmp 
operation Is Itnmliient. The operator 
dhall thorniiBhIy Inspect, trial operate, 
and place In readiness all plant equip-
ment. The operator shall be familiar 
with Ihe equipment manufacturers* in­
structions and drawlnics and with the 
•OperatlnK Tnstnictlons" for each sto-
tlon. The equipment shall be operated 
in accordance with the above-mentioned 
"Operalina Instructions" and care shall 
be exercised that proper lubrication is 
being supplied all equipment, and that no 
overheating, undue vtbraUon or noi.se is 
occurrlnK. Immediately upon flnal re­
cession of flood waters, the pumping sta­
tion shall be thomuchly cleaned, pump 
house sumps flushed, and equipment 
thormiphly Inspected. oUed and greased. 
A record cr log of pumping plant opera­
tion shall be kept for each station, a copy 
of which shall be furnished the District 
Engineer following each flood. 

(a) igt Channel! and floodwayi — n> 
Uatntenanee. Periodic inspections of 
Improved channels and floodways shall 
ba made by the Superintendent to be 
certain that: 

(|t The nhannel or floodway Is clear e l 
debris, weeds, and wfld growth; 

(ID The channel or floodway U not 
being restricted by the deposltlM of 
waste materials. buUdJng of unautbor-
iMd structures or other encroaehmenta; 

(Ul) Tbe capadty of the ohanoel OT 
floodway Is not being reduced by the 
formation of shoals: 

(Iv) Banks are not betog damaged by 
raio or wave **ah. and that DO slough-
ins ol bank.? hot occurred; , ^ .. 

IV) Rlprhp sections and deflection 
dikes and walls are In good condition, 

ivl) Approach and egress channels 
adjacent to the Improved channel or 
floodway are sufficiently clear of obstruc-
Uons and debris to permit proper func­
tioning of the project works. 

Such in.spectlons shall be made prior to 
the beginning of the flood season and 
otherwise at intervals not to exceed M 
days. Immediate steps will be taken to 
remedy any adverse conditions disclosed 
by such inspections. Measures will be 
thken by the Superintendent to promote 
the growth of grass on bank slopes and 
earth deflection dikes. The Buperln-
te.ident shall provide for periodic repair 
and cleaning of debris basins, check 
dams, and related structures as may be 
necessary. ^ ^ ,. 

r2> OpcroHon. Both b a n k s of the 
channel shall be patrolled during periods 
of high water, and measures shall be 
taken to protect those reaches being at­
tacked by the current or by wave wash. 
Appropriate measures shall be taken to 
prevent the formation of Jams of Ice or 
debris. Large objectt which become 
Iodised against the bank shall be re­
moved. The improved channel or flood-
way shall be thoroughly Inspected Imme­
diately following each major high water 
period. As soon as practicable there­
after, all snags and other debris shall be 
removed and all damage to banks, rlprgp. 
deflection dikes and walls, drainage out­
lets, or other flood control structures 
repaired, 

( h ) (h) Miiceltaneous /adhliej —»!», 
tfalRtenance. Miscellaneous structurei 
and facilities constructed as a part of 
the protective works and other structures 
and facilliies which function as a part 
of, or aft?ci the efDcleni fuPCi:onln? of 
thL- protective works, shall be periodically 
Inspected by the Superlntendrni a!id ap­
propriate maintenance mca-urcs tukcn 
Damaged or unservlcta&lc imrts sh;i;i h" 
repaired or replaced without deiay 
Areas used for ponding in connection 
with pumping plants or for lemporary 
storage of interior run-off durinc Ho-'d 
periods shall not be allowed to become 
flUed with sill, debris, or dumped ma­
terial. The Superintendent shall take 
proper steps to prevent restriction of 
bridge openings and. where practicable, 
ahall provide for temporary raising dur­
ing floods of bridges which restrict chan­
nel capacities during high flows. 

(3) Operotton. Miscellaneous facili­
ties shall be operated to P ' e « " * o'. " ' 
duce flood ine during periods of hiBh 
water Those facilities constructed as 
a part of the protective works shall not 
be used for purposes other than flood pro­
tection without approval of ihe District 
Engineer unless designed therefor. 
(BKS. S, M Btfct. 1S71, OS »ni«nae<l: SS OBO. 
7010) IB F.R. 09e0. Aug. 1'). !«<; » P « ' 
(loaoa.Aug.aa, iB44i 
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DRAIN 
STRUCT. 

NO. 

1 

2 

A 

B 

C 

D 

£ 

F 

STA. 
(LfiVEfi) 

10+50 

29+85.5 

6+20 

7+60 

16+35 

18+50 

iK'̂  
(Highway) 
212+43 

GENERAL DESCRIPTION 

TTPE 

Twin 60'» Corr-
Iron Pipe 

48» Corr. 
Iron Pipe 

12" Corr. 
Iron Pipe 

36" Corr. 
Iron Pipe 

18" Corr. 
Iron Pipe 

30" Corr, 
Iron Pipe 

)Twin 30- Corr. 
Iton Pipe 

)24" Corr. 
Iron Pipe 

LENOTH 

4 3 ' 

65' 

18' 

95* 

67' 

65-

36» 

52' 

GENERAL TREATMENT 

New P i p 5 , I n l e t Sc 
Outlet S truc t . 

New Pipe, I n l e t & 
Outlet S truc t . 

New Pipe, I n l e t & 
Outlet S t ruc t . 

Old Structure 
No Change 

Replace e x i s t i n g 
V .CP. and manhole 
with new pipe and 
manhole. 

Old Structure 
No Change 

New Pipe, I n l e t & 
Outlet S truct . 

New Pipe, In le t &. 
Outlet Struct . 

I I 1 

LISLEy N. Y. 

DRAIMAOE STRUCTURES 

INLET STRUCT. 
TTPE 

In R. C. 
Headwall 

In R. C. 
Headwall 

In R. C. 
Headwall 

In R. C. 
HeadwaU 

Ext. of 
Old Drain 

In R. C. 
Headwall 

In R. C. 
Headwall 

In R. C. 
HeadwaU 

INV. EL. 

958.5 

964.0 

966.45 

957.8 

961.2 
i t ^ of 
Levee 

963.1 

968.0 

969.0 

OUTLET STRUCT. 

TYPE 

In R. C. 
Headwall 

In R. C. 
Headwall 

In R. C. 
Headwall 

In R. C. 
Headwall 

In Manhole 

INV. EL. 

In R. C. 
Headwall 

In R. C. 
Headwall 

In R. C. 
fieadwall 

958.0 

963.0 

966.35 

956.8 

961.0 

967.7 

968.5 

DRAIN GATES 

NO. 

None 

1 

None 

None 

SIZE 

60« 

48" 

jm 

36' 

18" 

30' 

Aiito 

Auto 

Auto 

Auto 

Auto 

DITCH 

Outle t 

Outlet 

I n l e t 

Outlet 

None 

Outlet 

I n l e t 

R£»ARKf 

I n l e t 

Outlet 

Outlet d i t c h 22* wide 
250' long . 

Ditch shaped to foiiLJW 
Old Dudley Creek Channel 

I n l e t d i t ch 2 ' wido 
150' long. 
Outlet d i tch 2• wido 
50» long . 

Outlet d i t ch 3 ' wide 
180' long . 

Old I n l e t d i tch 5' wide 
400* long 

Structure located in 
Old Dudley Creek Channel 
Bed. 

In le t d i t c h 2 ' wide 
850' l ong . 
Outlet d i t c h 2» wide 
370' l o n g . 
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ffHITNEr PODfT VHXAQE. M. Y. 

ORAINAGB STRUCTURES 

DRAIN. 
STRUCT 

NO. 

STA. 
LEVoI 

Opp. 
7+50 

21+30 

22+30 

31+11 

GENERAL DESCRIPTION 

TYPE 

36+34 

H4U-*>60 

H426+65 

43" Reinf. Cone. 
Pipe, Extra 
Strength 

30" Corr. 
Iron Pipe 

12" Cone. Pipe, 
Std. Strength 

12" V. C. Pipe 

30" Corr. 
Iron Pipe 

15** Cone. Sewer 
Pipe 

24" Corr. 
Iron Pipe 

18" Cast Iron 
Pipe Under U v 0 « i 

13" V.C. Pipe 
Extra Strength 

Twin 6'x6» 
Reinf. Cone. 
Culvert 

LENGTH 

58 

65 

73 ' 
(Under 
Levee) 

356* 

76' 

190* 

78' 

GENERAL TREATMENT 

74' 

1 1 7 ' 

72' 

New P i p e , I n l e t St 
Outlet Structure 

New Pipe, Inlet ,& 
Oi t l e t Sc Control 
Manhole Structure 

New Pipe, Outlet 
Structure & Manhole 

iew Pipe, I n l e t , 
)u t l e t & Control 
fanhole Structures 

New I n l e t , Outlet & 
Control Manhole 
Structures 

lew Pipe, Outlet 
Structure k Manhole 

iew Culvert, I n l e t , 
> i t la t & Control 
lanhole S t n i c t u n s 

MISCELLANEOUS DATA 

INLET STRUCT. 
TYPE 

In R. C. 
HeadwaU 

In R. C. 
HeadwaU 

Connects U 
Exist ing 
Manhole 

In R. C. 
WaU of 
New In le t 
Stinicturs 

In R. C. 
f a l l of 
(few Inle t 
Structure 

In WaU of 
Existing 
Brlek 
Manhole 

ID R . C . 
HeadwaU 

INV. EL. 

948.0 

94S.7 

949.1 

946.4 

945.95 

9a.ot 

940.7 

OUTLET STRUCT. 
TTPE 

In R. C. 
HeadwaU 

In R* C. 
Headwall 

In Rock 
Paved 
Outlet 

In R. C. 
HeadwaU 

In R. C. 
Headwall 

In Rock 
Paved 
Outlet 

In R. C. 
Headwall 

INV. EL. 

947.7 

947.0 

946.0 

945.0 

944.5 

939.6± 

940.5 

DRAIN, GATES 
NO. SIZE 

48' 

30" 
30" 

12" 

TYPE 
DITCH 

30" 
30" 

24" 
24" 

18" 

2 

2 

Inlet 
& 

Outlet 

Outlet 

None 

72"x72* 

72^72" 

Auto 

Auto 
Sluioe 
( in 
M.H.) 

Auto 
(In 
U.H.) 

Auto Outlet 
Sluice 
( in 
H.H.) 

Huto 
Sluice 
( in 
U.H.) 

Auto 
( in 
M.H.] 

?J^kcS-3 

Outlet 

None 

Sluicd I n l e t 
( in 
M.H. 

Auto I Outlet 

I n l e t di:.oh 3* vide 
525' iony . 
Outlet d i tch 3' v»ido 
400' lone-
C n i t ; e t Ci'. --r. •• 
288' long 3' vi.,''>.' 

Rock Paving & Duit^iei 
Riprap Toe at Outlet 

Outlet d i t ch 3 ' wide 
220' l ong . 

Outlet d i tch 3* wide 
196' l ong . 

Rock Paving & Dumped 
Riprap Toe at Outlet 

I n l e t d i t c h 6' wide 
350' l o n g . 

Outlet d i t ch 10* wide 
200' l o n g . 
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OXFORD, MOT TDig 

ORAIMAQB OTRPCrUHBS 

DRAIM. 
STSUCT 

MO. 

B 

C 

STA. 
LEVSE 

4+00 

19+00 

2+50 

aSMERAI. DB3C&IPTI0M 

TYPE 

36" Corr. 
Iron Pipe 

36" Corr. 
Iron Pipe 

24" Corr. 
Iron Pipe 

LnCffH 

52± 

105± 

20± 

OBNERAI TREAnan 

New Pipe, IiOet & 
Outlet VaU Struct 

New Pipe, l U e t & 
Outlet S truct . 

New Pipe 

MISCELLANEOUS DATA 

ODS 

urn. 
In Headwall 

Riprap 

STRUCT. 

IRV« gL 

963.0 

961.2 

960.0 

0UTI£T STRUCT. 

JUSSL 

In Headwai: 9 6 2 . 3 3 

Riprap 

JS^LSL 

963.2 

960 

DRAIN, GATES 

ssu 

lone 

lone 

.^I2& 

36" 

m&. 
Auto 

DITCH RQCARKS 

Graded to drain at 
Outlet 

Inlet & Outlet 
Riprapped 

Under Riverside 
Access Road 
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^ 

LIST OF CLOSURE STRUCTURES AND PERTINENT DATA 

No. Facility and location 

Work to 
. close 

(man-hours) 

:Gap height : 
Average :to 1 ' above:Total no. 

gap width :design flow:of logs or 
(feet) : ( feet) :sandbags 

Nominal s ize 
of logs 

Elev of s i l l 
or 

base of r a i l 

Stage a t 
which water 

wi l l reach s i l l 
( feet) 

zero of s taf f gage - 956.212 

Stoplog closure 
E-L Railroad 
Sta. 3+67.86 

Stoplog closure 
E-L Railroad 
Sta. 334-08.2 

Sandbag closure 
Main St. Bridge 
abutment 
Sta. lfr+10 

zero of s taff gage - 934. 

Stoplog closure 
E-L Railroad 
Sta. 7+00 

zero of s taf f gage - 956 

Sandbag closure 
E-L Railroad 
Sta. 18+40 

150 

49 

80 

60 

LISLE. NEW YORK 

20 

20 

40 

4.7 

3.6 

at design 
flow -
2.5 

800 

8"x8"x20'-9" 

8"x8"x20*-9" 

WHITNEY POINT VILLAGE, NEW YORK 

34 6.3 22 8"x8"xl6'-
11" 

OXFORD, NEW YORK 

20 1.0 316 

970.3 

978.3 

973.9 

959.2 

975.25 

14.8 

18.6 

17,7 

14.8 

13.3 

i 



Note: 

LIST OF BENCH MARKS 

Elevations of bench marks are in 
reference to mean sea l e v e l . 

I d e n t i f i c a t i o n 

U.S.C. & G.S. 
t a b l e t stamped 
M109-1935 

L i s l e , New York 

Descript ion 

77 yards north of the north edge of the 
Erie-Lackawanna Railroad Stat ion in park 
61.5 f ee t northeast of c en ter l lne track; 
33.6 f ee t west of west r a i l of main l ine 
track; 30 f ee t southeast of center l lne 
of Hubbard Stree t ; 21 f ee t north of a 
s igna l tower post . Tablet s e t in top of 
concrete post 1" below surface of ground. 

Elevation 

972.170 

U.S.C. & G.S, 
t ab le t stamped 
L109-1935 

U.S.E.D. 
W 1 

Whitney Point V i l l a g e , New York 

Tablet se t in top of concrete post two 
Inches high; located 75.5 fee t north 
of the northeast comer of the Er ie -
Lackawanna Railroad Stat ion at Whitney 
Po in t , New York. Seventy-two f e e t 
northeast of northeast main l i n e track; 
65 f e e t south of c e n t e r l l n e of Main 
Street at point of cross ing of track; 
and 818 f e e t northeast of southwest edge 
of park. 

Chiseled square, painted whi te , east 
abutment on south s ide of the Main 
Stree t Bridge over the Tioughnioga 
River at Whitney Po in t , New York. 

954.805 

967.060 

U.S.C. & G.S. 
ZZ305-1942 

r 

Oxford, New York 

About 0.8 mile eas t along State High­
way 220 from the National Bank at 
Oxford, Chenango County at Rlverview 
Cemetery, In the stone masonry re ta in ­
ing w a l l , 28 f ee t north of the 
center l lne of the highway, 10.8 feet 
west of the east end of the w a l l , and 
about 2.1 f ee t higher than the sidewalk. 
A standard d isc se t v e r t i c a l l y . 

1,048.810 
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Form No. 

NEff YORK STATE 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

REGION NO, 7 

CHECK SHEET FOR LEVEES AND FLOOD WALLS 

Flood-Protection Project at - * New York 

( ^Routine ( )Levee ( )right 
Inspection of ^River on bank, 

( ^Emergency . ( ]Wall ( )left 

From _^ ; "to __.^ „ ^ . 
Station or Street Station or Street 

Inspected by ̂  ^ „ _ ̂ **® ?-̂-

ITEW • LOCATION CONDITION RECOMMENDATIONS 

1. Settlement, loss of grade 

2. Sloughing or caving (either 
side of wall or levee) 

3* Seepage or sand bolls 

4. Possible seepage from tree 
roots or animal burrows 

5. Riprap and slope protection 

6. Sod 

7. Weeds or undesirable 
vegetation 

8. Evidence of fijres 

9. Access roads and ramps 

10. Drainage of levee crown 

11. Concrete (cracking, 
breaking, or spaUlng ) 

EXHIBIT B-1 



CHECK SHE ST FOR LEVEES AND FLOOD 'iTALLS 
(Continued) 

ITSM _'_ _ LOCATION CONDITION REGCfcagaNDATIONS 

12. Unauthorized encroachiTients 
on right-of-way 

13* Unauthorized excavation or 
removal of sod 

14* Unauthorized grazing or 
vehicular traffic 

15. Accumulation of drii't., 
trashj, and-debris 

16. Ponding Areas 

REMARKSj 
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WM YORK STATE 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

KEGION NO, 7 

USLE, WHITNSY POINT VILLACffi AND OXFORD FIOOD-PROTECTIOH WORKS 
CHECI SHBET FOR INSPtOTIOH OF DRAINAGE GkTSS 

Inspection by Date _ 19 

Gate 
No, Stat ion Size Description 

"Lubri Condition & 
cated Recommendatlcrtg 

LlSIfiy HEl.y YORK - TIQUGHNIOOA RIVER - RIGHT BANK 
Ttevee] Tffin " " 

Surface Drain 1 io+;^o 

2 29*85.5 
(Opp.) 

A 6+20 

B 16+2? 

C 207-t-35 

D 212+h3 

60" 

L8" 

12" 

18" 
Twin 

30" 

18" 

Siirface Drain 

Surface Drain 

Surface Drain (Manhole) 

Surface Drain 

Surface Drain 

WHITNEY POINT,, NÊY YORK - TIOUOHNIOQA RIVER - RIGHT BANK 

Surface Drain 

Surface Drain (Manhole) 

Surface Drain (Manhole) 

Surface Drain (Manhole) 

Surface Drain (Manhole) 

Combined Sewer (Manhole) 
Twin 

7 HU26+65 6 'X6» Surface Drain (Manhole) 

(Levee) 
1 7+50 

2 21+30 

3 22+80 

li 31+11 

5 36+3U 
(Hwy.) 

6 H!4U*+60 

US" 

30" 

12" 

30" 

2I4" 

18» 

OXFORD. NCT/ YORK - CHENANGO RIVER - RIGHT BANK 

A 11*00 36" Surface Drain 

EXHIBIT F 



Fonn No. 

NEiT YORK STATE 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

REGION NO. 7 

CHECKSHEET FCSl INSPECTION OF STOPLOG STRUCTURES 

Flood-ftotection Project at New York 

( ;aoutine ( ) right 
Inspection of stoplog s t ructure No. on bank 

( ;aaergency ( ) l e f t 

O f _ ' ; a t 

RiVer or Creek S t ree t or Railroad 

Date l a s t t r i a l closure was made 

Was t r i a l closure made during t h i s inspection? " 

Tiae required to complete closure 
Man-hours required to make closure^ 

Inspected by Date 19 . 

1. Number of stoplogs avai lable 
for this structure 

2. Condition of stoplogs 

3« Were wedges and roofing paper or 
canvas available 

4* Does structure show signs of 
settlement 

5* (3ondition of concrete 

6. Are metal channels properly pro­
tected with paint-

Remarks t 

EXHIBIT. G 



NE'^ YORK STATE 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

REGION NO. 7 

CHECK SHEET FOR INSPECTION ON SANDBAGS 

F l o o d - P r o t e c t i o n P ro j ec t a t New York 

( ) Routine 
Inspec t ion of Sandbags 

( ) Emergency 

T o t a l number of sandbags r equ i r ed for a l l c losu res fonning a p a r t of 
t h i s p r o j e c t •̂ 

I n spec ted by Date 19. 

P r i n c i p a l source of bagst 
Bui ld ing or establ ishment^ 
S t r e e t Address 
Ci ty ] 
No. of bags on hand 
Condi t ion 

A l t e r n a t e source of bagsi 
Bui ld ing o r e s t a b l i s h n e n t 
S t r e e t Address 
C i t y 
No. of bags on hand 
Condi t ion 

P r i n c i p a l l o c a t i o n s where m a t e r i a l i s a v a i l a b l e for f i lUx ig bags J 

Location of twine or wire 

REIURKSi 

EXHIBIT H 



NEVr YORK STATE 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

REGION NO, 7 

CHECK LIST FOR INSPECTION OF CHANNELS 

Flood-Protection Project at New York 

Name of Channel 

From ^ , To 

Inspected.by Date 

Station or 
Item Location Conditions Recommendations 

1. iVeeds 4 wild growth in 
channel 

2 . Trash, ashes, e t c . dumped 
in channel 

3« Structures or other un­
authorized encroachment 
within channel r ight -of-
way 

4> Shoals forming in channel 

5 . Erosion of banks 

6 . Riprap 

RHSiARKSt 



FCHOI KG. 

HOT YORK STATS 
DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

REGION NO. 7 

RECORD OF OPERATIONS FOR CLDSURE STRUCTURES 

Flood-Protection Project a t „ _ . > ̂ ®* ̂ ° ^ ^ 

( ) Routine ^ ^, . ( ) Stop-log Structure ( ) r i g h t 
^ ' Operation of No. on bank 
( ) Emergency ( ) Sandbag Closure ( ) l e f t 

of • ] , at ^ . 
(River or Creek) (Street or Railroad) 

1. Railroad notified of intent to close, 
a. Time of notification 
b. Means of notification i.e. telephone, telegraph etc, 
c. Name of R.R. official notified • 

2. Date and hour closure initiated ___ 

3. Water elevation when closure began 

ii. Date and hour closure conqpleted __ 

5. No. of logs or sandbags placed in position 

6. Number of men «aployed to make closure 

7. Number of man-hours to make closure 

8. Maxlimim elevation of water, date and hour 

9, Date and hour removal of closure initiated 

10. Date and hour removal completed 

11. Man-hours required for removal ̂  

Remarks and Recommendationst 

Signed • J^^^^j^ ^9 

EXHIBIT J 


