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DISTRICT . -

26 FEDERAL PLAZA

NtW yORK. t4EW YORK 10007

DCI 1978

NANEN~F

Honorable hug h L. Carey
Governor of New York
Albany, New York 12224

Dear Governor Care y :

The purpose of this letter is to inform you of a clarification of the guide-
lines used by this office in assessing dams under the National Program of
Inspect ion of Dams. -

Office of the Chief of Engineers has recently prov ided a clarification that
dams with seriously inadequa te spillways are to be assessed as unsaf e, ron—
energency, until ztore detailed studies prove otherw ise or corrective n~ asures
are completed.

The following dams in your state have previously been assessed as . havirq
seriously inadequate spiliways, with capability to pass safely only the per-
centage of the probable max imum flood as noted in each report . They are now
to be assessed as unsafe:

I • D. NO. NAME OF DAM

N.Y. 59 Lower Warwick Reservoir Dam
LI. 4 Salisbury Mills Dam
LI. 45 Amawalk Darn
N.Y. 418 Jamesv ille Dam
N.Y. 685 (blliersvi lle Darn
N.Y. 6 Delta Dam
N.Y. 421 One ida City Dam
N.Y. 39 Croton Falls Dam
N.Y. 509 

- 

S Chadwick Dam (Plattenkil l)
N.Y. 66 Boyds (brner Darn
N.Y. 397 Cranberry Lake Darn
N.Y. 708 Seneca Falls Darn
N.Y. 332 Lake Sebago Dam
N.Y. 338 Indian Brook Dam
LI. 33 Lower(S) Wiccopee Dam ( Lower

0 

Hudson u.S. for Peekskill)

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
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I.D. NO. NAME OF DAM

N Y .  49 Ik cantico Darn
N.Y. 445 Attica Darn
N.Y. 658 Cork Center Darn

S NY. 153 Jackson Creek Dam
N.Y. 172 Lake Algonquin Dam
N.Y. 318 Sixth Lake Dam
N .Y . 13 Iuitlet Stor age Dam S
N.Y. 90 Putnam Lake (Bog Brook Darn )
N.Y. 166 Pecks Lake Dam
N.Y. 674 Bradford Dam
N.Y. 75 Stu~qeon Pool Darn
N.Y. 414 Skaneateles Dam
N.Y. l~5 Indian Lake Dam 

S
S N.Y. 672 Newton Falls Dam

N.Y. 362 &~ckhorn Lake Dam

The classification of “unsafe” applied to a dam because of a seriously in-
adequate spiliway is not ireant to connote the same degree of emergency as
would be associated with an “unsafe ” classification applied for a structural
deficiency. It does n~an, lowever, that based on an initial, screening, and
preliminary computations, there appears to be a serious deficiency in spill—
way capacity so that if a severe storm were to occur , ~~ertoppirq and failure
of the darn would take place, significantly increasing the hazard to loss of
life downstream from the dam.

Consequently, it is advisable to implement the recommendations previously
furnished in the reports for the above—mentioned dams as soon as practicable.

It is requested that owners of these darns be furnished a copy of this letter
and that copies be perma nently appended to all. rep orts previously furnished

H
Sincerely yours,

CI/~RK H. BENN
Colonel, Corps of Eng ineers
District Eng ineer

2
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I PHASE I REPORT

NATIONAL DAM SAFETY PROGRAM S

BRIEF ASSESSMENT OF GENERAL COND IT ION

_ _ _  
LRECOMME NDED ACTIONr

Name of Dam: Lake Algonquin Dam
S .

Owner: Town of Wells S

S State Located: New York

County Located : Hamilton

• Stream: Sacandaga River 
S

Date of Inspection : 19 July 1978

Inspection Team: Converse Ward Davis Dixon
• 91 Roseland Avenue , P .  0. Box 91 5 

S
S Caldwell , New Jersey 07006

I Based on our visual inspection, a review of
the available engineering data , and calculations performed

S as part of this study , the Algonquin Lake Dam is j udged
to be in generally good structural condition and function-
ing satisfactorily at this time . Our hydrologic and hy-S draulic computations , however , indicate that the overflow

• 
I 

spiliway cannot pass the Probable Maximum Flood (PMF )
without the dam being overtopped . Therefore , based on

S the screening guidelines established by the Department

I of Army , Office of the Chief of Engineers (OCE) , the spill- S

S way capacity is rated as inadequate . In addition , the
spillway is considered seriously inadequate since all• the conditions established by the OCE guidelines for de—

I termining seriously inadequate spillway capacity are sat-
isfied . Since this assessment was based on OCE screening
criteria and approximate computational techniques , a de-

I tailed hydrologic and hydraulic evaluation of the water-
shed and gravity/spiliway-gate/sluiceway structure should
be performed by the use of more precise and sophisticatedS methods and procedures . Following such an investigation ,

1 ii H
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I
the need for , and type of , mitigating measures should be
Jeterxtuned. Unt~.l such a study is completed and the spill-
way adequacy established, around—the-clock surveillance
of the dam should be provided dur i ng periods of unusuall y
heavy precipitat ion.  S

1 Our assessment of the general physical  condi-
I t~.on of the Lake Algonquin Dam has led us to make the

fo1low~ ng recommendat .ions :

J 1. The e f f i cien cy  of the upstream clay blanket , heel cut-
I o f f  walls,  and foundation drainage blanket  to reduce

u p l i f t  pressures should be determined. This would
require f ie ld  measurement of u p l i f t  pressure , by pie-

I zometers , for example, for  specif ic  elevations of the
headwater. This study should be performed as soon as S
practicable, p re fe rab ly  wi th in  one calendar year .

2. Appropriate  steps should be taken to stop or control
S seepage through the earthen f i l l  at the l e f t  abutment.

1 3. All cracked , spalled and deteriorated concrete on the 
S

l e f t  abutment re ta ining wa l l s ,  and elsewhere on the
S gravity spillway and gate .~sluiceway structure and r ight1 abutment should be repaired.

4. Repairs to the inoperative gate should be completed as
I soon as poss ible , certainly before the end of this

year.

1 5. An emergency warning system should be formulated and
off icially presen ted to local police authori t ies  as
soon as possible, p r e f e r ab ly  wi th in  one calendar year .

6.  A specific program for normal operation of the dam S
should be formulated and followed .

I ‘
. A specific program for periodic maintenance of the

darn and its operating equipment should be established

I and implemented .

Unless otherwise noted , all recommendations
should be implemented as soon as practicable, creferablv

I within the next three years .

I
I 

H
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Lkespectfu lly submitted ,

CONVERSE WARD DAVIS DIXON

Edward A. Nowatzki , h . D . ,  P . E .  
S

C 1:I Date: 19 September 1978 •
‘

. . 
S

f Approved by 

Colonel[ New York Distr ct Engineer
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SECTION 1

P ROJ ECT IN FORMATION

1.1 General

a. Author i ty

•1 The authority to conduct this Phase I inspec-
t~ on and evaluation comes from the National  Dam Inspection 

S

Act (P .L .  9 2 — 3 6 7 )  o~ 1972 in which the Secretary of the
Army was authorized to initiate , through the Corps of Engi-
neers , a program of safety inspections of non-federal dams S

throughout the United States. Management and execution S

of the program within the State of New York has been under-
taken by the New York State Department of Environmental
Conservation (NYSDE C)

b. Purpose

The primary purpose of the inspection is to S
evaluate available data and to give an opinion as to whether
the subject dam constitutes a hazard to human life or prop- S

erty.

1.2 Description of Dam and Appurtenances

The Lake Algonquin Dam was built in 1958-1959 ,
replac ing a darn buil t in 1924 and par tially reconstructed
in 1949. It is a concrete gravity/spil].way structure ap-
proximately 239 feet long from abutment to abutment, in-
cluding a 66-foot long gate and sluiceway structure near
its center . The dam is 13 feet high from spiliway crest
to bottom of base slab ; it is approximately 17 feet high S

from spillway crest to the top of the clay blanket upstream .
S The right spillway section is 88 feet in length, and the

S lef t spiliway section is 85 fee t in length.

The gate and slu iceway structure cons ists
S of three vertical lift roller gates, 12 feet high by 19

feet long ; a reinforced concrete sluiceway whose crest
is 11 feet lower than the crest of the spillway sections ;
and four piers spanned by an operating platform that con-
tains the gate life controls. The platform is approximately
19 feet above the crest of the darn. Access to the operating
pla t form is obtained only from the right abutment via a S
steel truss walkway that extends to pier #1 (the piers are
numbered consecutively from 1 to 4 , starting from the right
p i e r ) .

H
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There ~~ a 1½-f oot t h ick , 9 — f o ot .~:de con-
cret e aprcn downst ream , that  extends f or  the ent ~ re Ler .c th
of  tne dam . The apron is fo l lowed do~ n s t ream ~y a 3~~-fo o t
wide concrete end sill that also extends for the e nt ir e

en~~th of the darn. The sill supports 3-foo t  by 4 — f o o t  by S

L~~- f o ot h igh  tr~ angular  b a f f l e s  spaced or. 10-foot centers .
Downstream f r c~ the end S~~i , there are app r ox i rnat e ly  30
feet  of heavy ~~p rap followed by 20 feet  cf boul der p a v i n g .

S The 1958 design drawings indicate that the
re inforced concre te base slab o f the dam is underlain by
a 6—in ch  thick “ select gravel”  drainage blanket .  In add~-tion , at approximately 13½ fee t  from the upstream face
of the dam , there is a gravel f il t e r  drain running the

ength of the darn . Pressure release in t h i s  system is
provided through -inch diameter pipe weeps located over
the drain at 6 - foo t  centers along the length of the darn .
A similar drainage system exists beneath the apron and
end si l l ,  except tha t  the drainage b lanket  ~s 1 foot thick.
The f i lt e r  dra in and weeps are located approximately  12½
feet fa r ther  downstream from those ~ f the main  dam section .

4 The dam is anchored by 1-inch diameter steel
dowels on 1-foot centers along i ts  length at the upstream
end , to a concrete cu tof f  wall that  had been b ui l t  as part
oz the cr ig~ nal dam in 1924 . The cu to ff  wall  extends about
5 feet  below the bottom of the base slab , and is approxi-  S

nately  1-3/ 4 feet th~.ck . At the time of the construction
of the present structure, steel sheet p i l ing  was driven
ad:acent to and upstream of the existing cu tof f  wall to
a depth of 25 fee t  below the bottom of the base slab or
to the top of rock , whichever was shallower. S

The r ight and l e f t  abutments  are reinforced
concrete re taining walls that had been bui l t  as part of
the original dam in 1 9 2 4 .  The present structure is appar-
ently  not structurally keyed into these walls ~Refer  to
Plate VIII) . The joint at each abutment ~s a standard
cork-type expansion joint with a rubber waterstop.

Each g rav i ty  spi liway section consists of 
S

two monolithic concrete sections , approximately equal in
size , keyed to each other and to the reinforced concrete
base slab horizontal ly;  adjacent sections are keyed to S
each other vert ical ly.  There are two longitudinal con-
struction jo in t s  wi th  keys in each of the mono lithic sec-
tions , one between the two parts of each monolith , and
one at the base. The base slab sections are keyed to each
other transversely (direction perpendicular to the axis
of the dam) . The apron and sill sections are keyed to
each other longitudinally, and to themselves , transversely.

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ ~~~S~~~~
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I
The apron is keyed to the base slab longitudinally . The
ri ght and lef t  gravity sections are doubly keyed vertically
to piers 1 and 4, respectively. S

b. Location

The darn is located on the Sacandaga River
just south of the Town of Wells , in Hamilton County , New
York . The location of the dam is shown on Plate I , which
was reproduced from the USGS 1.5-minute Quadrangle Sheet
of Lake Pleasant, N . Y . ,  N 43°15’00” , W74 015 ’OO ” .

c. Size Classification

The darn is classified as “intermediate ”
(storage = 1200 acre—feet; height = 17 feet).

d. Hazard Classification
S Because there is a New York State summer

campsite about 2 miles downstream of the darn, and because
-, there are a number of homes close to the banks of the

Sacandaga River between the campsite and the darn , the
• hazard classification for the subject structure is con—

• 

. sidered “high” .

e. Ownership

Town of Wells 
S

• Wells , New York

f. Purpose

The primary purpose of the dam is to create
a lake for recreational use. According to the Application
for the Construction of a Darn, filed in 1958 (Refer to
Appendix E), a secondary purpose of the darn is to provide

J an auxiliary water supply for the Town of Wells.

g. Design and Construction History

The dam was designed for the Town of Wells
in 1958 by the firm of Erdxnan , Anthony and Hosley,
Rochester, New York , to replace a wooden crib structure
that had been built in 1924. The original darn had been
repaired and partially reconstructed in 1949 following
a breach of the right abutment on 31 December 1948 (Refer
to Morrell iroornan Engineers Report of August 1949 - Ap-
pendix E). The 1958 design drawings and drawings by tXie
fi.rrn of Morrell Vrooman Engineers , Gloversville, N.Y., S

— 3 —
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relating to the 1949 repairs and reconstruction, are on
file with the New York State Department of Environmental S

Conservation ~NYSDEC). Some of these drawings are pre-
sented as Plates III through VIII in this report. There 

S

was no other formal design and/or construction history
available. S

h. ~crmal Operational Procedure

There are apparently no formal operational
procedures. We were informed by Mr. John Orr , Town of
Well-s Supervisor, that the lake level was maintained ade-
quately by the overflow spillway, and that the gates were
infrequently opened , usually only to drain the lake for
emergency or unusual situations (e.g., last year , the S
lake was drained to search for  the body of a man suspected
to have drowned) . 

S

S The gates are electrically driven, and were
manufactured by ARMCO Drainage and Metal Products, Inc.,
Denver, Colorado , model number L042 -3456C. The control
panel for the right and center gates is located on shore
at the right abutment (Fig. 1, Appendix D ) .  The electri-
cal supply to the gate platform is also controlled from
this panel. The right and center gates are raised or
lowered at a rate of approximately 6 inches per hour .
A portable electric motor is used to raise or lower the
left gate at a rate of approximately 5 feet per hour (Fig. 

S

2, Appendix D). The left gate cannot be operated unless
the other gate controls are shut o f f ;  however, there is
an on—off  switch on the gate control p la t form near the
lef t  gate stand .

It appears from correspondence on f i le  wi th
S NYSDEC that operating procedures are haphazard , and could
• result in damage downstream if not regulated carefully
S (Refer to Appendix E for correspondence between citizens
S of the Town of Hope and NYSDEC between 8 January and 30

January 1978).

1.3 Pertinent Data 
S

S 
a. Drainage Area

S The drcinage area is approximately 261 square
miles according to the Application for the Con—
struction of a Darn, State of New York Department
of Public Works , dated 31 July 1958.

— 4 —
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b. Discharge at Damsite
S Maximum known flood at damsite: 20 ,000 cfs  (es-

timated based on flow data from gaging station
on Sacandaga River near Mope , N. Y . ) .

• • Design discharge: 17 , 300 cfs (with gates fu l ly
S open , and 3½ feet of water over spiliway) .

Total spiliway capacity at maximum pool elevation S
S with gates shut: 9,400 cfs (approximate; assumes

gate section acts like sharp crested weir).

Total spiliway capacity at maximum pool elevation
S 

with gates open: 24,000 cfs (approximate; assumes
S gates are fully open).

c. Elevations (feet above MSL)

Top of dam: 986.84.

Maximum pooi (top of abutments): 992.0.

Normal pool (spiliway crest): 986.84.

• Gate sills: 975.84.

Top of gates (when fully closed): 987.84.

Top of piers: 1004.84.

Top of gate platform grating: 1005.97.

[ Top of downstream apron: 970.84.

S Streambed downstream of end sill: 971±.

Top of end sill and rip rap: 971.34.

Bottom of base slab: 968.84.
S d. Reservoir

1 Length of maximum pool: unknown.

S Length of normal (recreational) pool: 1¼ miles

I (approximate). S

e. Storage (acre—feet)

I Normal (recreational) pool (spillway crest): 
S

1200.

1 ..5_
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1
Maximum pool (top of abutments): 2700 (approxi-
mate).

f. Reservoir Surface (acres)

Normal (recreational) pool (spiliway crest):
275.

S Maximum pool (top of abutments) : 300 (approxi- 
S

mate).

g • 2~ a

S Type: Concrete gravity ; two ogee-type spiliway S

S sections separated by a 66—foot long ga te struc— 
•

S ture. Left spifl.way, 85 feet long; right spill-
way , 88 feet long.

Length: 239 feet (including gate structure).

S Height: 17 feet. 
S

Top width : Spiliway section ogee-type rounded
crest, nominally 6 feet from base of upstream
slope at crest to downstream face.

Side slopes: Vertical upstream; curved down-
stream, slope approximately 5—7/8 horizontal

S to 12 vertical. 
S

S Apron: 9 feet wide downstream of main dam sec-
tion.

End sill: 3½ feet wide downstream of apron. 
S

Cutoff: Concrete cutoff wall approximately 1-3/4
feet thick extending to a depth of about 5 feet

S below bottom of base slab at upstream end of dam.

Steel sheet piling adjacent to and up-
stream of concrete cutoff wall to maximum depth
of 25 feet below bottom of base slab.

Baffles : 4 feet long x 3 feet wide x 1½ feet
high triangular concrete ba f f l e s  spaced at 13-foot S
centers on end sill.

Drainage : 6—inch thick “ select gravel” blanket j
under main dam section; 1-foot thick “select
gravel” blanket under downstream apron and end
gill.

—6—
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1 Two f i l te r  drains w i t h  weep pipes ,

one row each under main section and apron .

h. Diversion and Regulating Tunnel
:1
H None .

i. ~pil1way S~ S

Type: Concrete gravity , ogee.

I Length of weir: right spiliway section, 88 feet.

left spiliway section, 85 feet.

Crest elevation: 986.84.

• Gates : None .

S Piers : None . The right and left spiU.way sec-
tions are keyed into piers 1. and 4 , respectively, I

S S

S of the central gate structure .

j .  Regulating Outlets

Type: Three vertical lift roller gates.

Dimensions: 12 feet high by 19 feet long .

Closure : Electrically from control panel at right Sj abutment or from gate platform on piers above
gates. Th. gates can also be operated manually.

t Access: To gates, from downstream.

S Access : To controls, at right abutment, or via
steel truss walkway from right abutment to plat-

S form on piers above gates.

k. Other Features

1 Inunediately downstream of end sill, there are S

30 feet of large stone rip rap and 20 feet of
I boulder paving. There is a natural rock outcrop

in the center of the River just downstream of
the boulder paving .

~ I
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SECTION 2

ENGINEERING DATA

2.1 Design

There was a moderate amount of structural
design data available for  the subject dam and its appur-
tenant structures;  there were very l i t t le hydraulic/  S

hydrolog ic da ta a~iailable. The sources of the available S

data are :

a. Application for the Construction of a Dam, f i led S

with State of New York Department of Public Works , on 31
July 1958 (Refe r  to Appendix E). This document , the 1924
application for  construction of the original  structure,
and the 1949 application for  i ts repair ,  are all on f i le  

S

with NYSDEC . S

S b. Three drawings dated August,  1949 by Morrell
Vrooman Engineers , Gloversville , N . Y . ,  regarding the re- S

pair and reconstruction of the original  structure. These
drawings also relate to the present structure since the S
right and l e f t  abutments , and the concrete cutoff wall S

of the original structure, were incorporated into its
design . Plate II is a portion of one of these drawings , 

S

showing in plan the location and extent of the right and
le f t  ab utment walls.

c. A brief report dated August 1949 by Morrell Vrooman
Engineers entitled Report on Repair and Remodelling of Darn
No. 544 , Town of Welrs, Hamilton County, New York.  This
report contains a general history of the original structure,
some information and comments concerning flood flows , and
a proposal for  repair of the structure.

S 
d. A set of eight design drawings for  the present

S structure by Erdxnan , Anthony and Hosley, Consulting Engi-
neers , Rochester , N . Y .  The set is dated 19 Jun e 1958 and

S contains the following drawings:

1) General Plan (1 drawing - Plate III )

2) Spillway Cross-Section (1 drawing - Plate IV)

3) Stability Diagrams ~l drawing - Plate V)

4) Pier Details (2 drawings - Plates VI and VII )  S

5) Walkway Details (1 drawing ’

— 8 —
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1
1 6) Miscellaneous Details (2  drawing s — Plate

- 
P VIII)

S r This set of drawings is on file with NYSDEC and with the
Supervisor , Town of Wells. Only those drawings that con-
tain useful information for the purpose of this report
are reproduced herein.

There were no structural design or hydraulic/
hydrologic computations available for the present structure.

:~ There were some computations for the design of the counter-
- 1 fort retaining walls along the right abutment of the origi-

nal dam. Since a portion of that structure was used as
the right abutment of the present structure, those computa-

4 tions were checked and found to be satisfactory . They are
included in Appendix E of this report.

S 2.2  Construction

S There were no forma l construction records
available for either the original construction in 1924 ,

• the repairs done in 1947 , or the construction of the
present structure in 1958/ 1959.

2 .3  Operation

SI 
There were no formal records available of

operation of the subject dam or of flow discharges at the S

damsite . There is a USGS gaging station near Hope , N . Y . ,  S

about 3½ miles downstream of the damsite on the Sacandaga S

River . Records dating at least as far back as 1913 are
available for that location , but measurements there include S

flows from both the east (Lake Algonquin) and west branches S

of the Sacandaga River. The west branch confluence with
A the Sacandaga River lies downstream of the subject darn.

(Refer to Morrell Vrooman Report of August , 1949 - Appendix
j E . )

4
In the recollect~.on of Mr. Orr , the Town of

$ Wells Supervisor , the maximum height of water over the S
spiliway since construction of the dam in 1958 was about
2½ feet above spil].way crest (about half the way up the S

left and right abutment walls). He did riot recall whether
or not the gates were opened at that time. This would
correspond to a flow of approximately 3200 cfs if the gates
were shut , and a flow of 15,400 cfs if the gates were ful ly

• J opened . 
S

.4 -9-
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2 . 4  Evaluation

H a. Availability

Engineering data were provided by the New
York Sta te Department of Environmental Conservation (NYS-
DEC ) and by the Town of Wells Supervisor , Mr. John Orr .

S The data provided by Mr. Orr had already been obtained
from the NYSDEC , and consisted of the eight design draw-

S ings of 1958. Mr. Orr did arrange to have a gate tender
S at the site to open and close the gates (Fig . 2, Appendix

S D) on the day of the inspection , and attempted to have
S the Town Engineer, Mr. Paul Clairmont , present to answer

any technical questions; Mr. Clairmont was not able to
S come.

b . Adeguacy

The nature and amount of available engineer-
ing data are adequate to make a satisfactory assessment
of the structural stability of the subject dam.

S The available hydraulic/hydrologic data are
not adequate to perform a detailed analysis of the dam ’s
abil i ty  to pass the recommended Spi llway Design Flood (SDF )
as contained in Recommended Guidelines for Safety Inspec-
tion of Dams, Departznen~ of t~ e Army , O f f i c e  of the Chief
~T Eng f~eers. Consequently, the assessment presented in
this report is fo unded on approximate solutions based on
data contained in Upper Hudson and Mohawk River Basins
Hydro1o~ ic Flood Routing Models (October 1976) ,  a report

S 

prepared for the Department oUthe Army , New York District,
Corps of Eng ineers , by Resource Analysis , Inc .

c. Validity

In general , there is no reason to question S

the validity of any of the data obtained from the sources
listed in Section 2.1. Because of an apparent discrepancy
between the size of the drainage area as reported on the
1958 application for construction and in the Corps of Engi-
neers hydrologic model study , the drainage area was identi-
fied on a composite of USGS quads and determined by planirn-
eter to be 224 square miles. This corresponds closely to
the value (261 sq. m i . )  given in the application for con-
struction and represents approximately 60% of the area
of Subbasiri 46 (377 sq. mi.) of the Upper Hudson River
3as~.n given in the Corps of Engineers report. The value
of 261 square miles was used in the hydrologic computations . S
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The only other questionable items of informna-
• tion are the value of the sliding coefficient ~f friction 

S

between the concrete base slab and the gravel underdrain
contained on Plate V. The value as given seems unrealis-  S

ti cally high , and could lead to higher factors  of safety
with regard to sliding than probably exist. This was con-
s..dered in the computations ~nd evaluation performed forthis study. S

2 .5  Geo logy (performed for  this study ) S

a. General Geology S

The lake and damsite are located in Ham ilton
County , N . Y. The damsite is in the general v ic in i ty  of
the contact between the Beekinantown and Saratoga Springs
Group , Theresa and Hoyt formations (dolomites, limestones
and sandstones); and the Trenton and Black River Group S
(limestones). The bedrock ranges in age from upper Cambrian
to lower Ordovician .

There are normal faul ts  within one mile of S

the dam on both the east and west sides , wi th  the lake
S in the downthrown position. With this f a u l t  pattern , there S

is a potential for  f au l t  block movement. There is also S

a reported linement running north-south very near the dam.

The region has su f fe red  glacia t ion during
the Wisconsin stage, arid a thin veneer of glacial deposits

S mantles the bedrock . The region is part of the glaciated
Adirondacks.

b. Site Geology (Interpreted from stereo-pai.r air
photos)

The soil cover immediately adjacent to the
• lake appears to be thick (> 10 feet) ; however , rock rises

a. sharply to the east , south , and west.  The rocks are meta-
S sediments, possibly folded. There is a rather large normal

faul t traceable the full  length of the photos about 9 , 5 0 0
feet east of the dam. The lake is on the downthrown side .

The lake slopes are quite f la t  for  a short
S • distance and then rise rapidly due to high rock. There

is a delta being built up on the west shore of the lake
inlet with indications of siltation about 800 feet down— S
stream of the delta. S

Downstream of the darn , there may be boulders ,
or siltation, at the fold axis of the first downstream
meander; there are boulders on the downstream slope of

—I l— 
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the second meander downstream of the dam . The upstream
channel ~s currently forming an oxbow ~n the wider flood

There were no geologic features ~stratifica-
tion, faults , cavities , etc.) detected or suspected that
could be expected to affect the dam or its appurtenant
structures adversely .

1 
1~~

Ii S

q
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SECTION 3

VISUAL OBSERVAT IONS S

3.1 Findings

a. General

The general appearance of the dam and its S

appurtenant structures suggests that the structure was
formally engineered and that it ha~ been maintained sat- S

isfactorily since its construction in 1958/1959. The Town 5

of Wells built the darn out of its own funds , and currently S

maintains and operates it. In an interview with Mr. Nelson ,
a seasonal resident whose mobile home is near the left
abutment, we discovered that there may be some question
about ownership of property which provides the most ready
access to the left abutment. Subsequent discussions with

S Mr. Orr revealed that he had no knowledge of such an owner- S

ship problem and that he doubted that such a problem exist- I

ed. This is a matter which may require clarification . 
S

At the start of the inspection , water was
flowing over the spiliway at a depth of 3½ to 4 inches .
With the opening of the two operable gates , the water
level dropped below spillway crest elevation , so the down-
stream face of the spillway could be inspected and joints

S checked for leaks. Before the end of the inspection, the
gates were closed and water began to flow over the spill-
way section again.

b. Dam S

The gravity/spillway sections of the dam ap-
peared to be in generally good condition , with only minor

S erosion on the crest and downstream faces (Figs. 3, 4 and S

5, Appendix D). Some moderate structural , cracking was S

noticed on the downstream face of the right monolith of
S 

the left gravity/spiliway section near its junction with
pier 4 (Figs. 4 and 5, Appendix D). No leakage was ob- S

served coming through the cracks. A large spall was ob-
S 

• served on the crest of the right gravity/spiliway section
at its junction with the pier 1 key (Fig. 6, Appendix D).

S 

The monolithic and construction joints appeared
to be in generally good condition; the monolith joint of
the left gravity/spiliway seemed to be slightly open . The
para-plastic caps on the cork-sealed expansion joints be-
tween the gravity/spiliway sections and the left and right
abutments appear to have been eroded away . The same is j

L 
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true for the joints between the gravity/spiliway sections
and piers 1 and 4. The joints , however, did not seem to
be leaking .

W ith the lowering of the lake , flow over the
right spiliway section was observed to cease slightly be-
fore flow over the left spiliway section, suggesting that
the two sections may not be vertically aligned. The amount
of offset, however , is very small (less than ¼ inch) .

c. Appurtenant Structures

1) Gates and Gate Control Structure

At the start of the inspection , all three
gates were shut. A slight amount of leakage was noted
coming from beneath each gate. (See Overview Photo.) S

~n the day of the inspection, the right gate was m oper- 
S S

able because the lift motor was down for repairs. The S

middle gate was raised about 1½ inches in 15 minutes from I
a switch in the control panel at the right abutment area
(Refer to Section 1.2h and Fig. 1, Appendix D). The left
gate was raised a total of about 4 feet in approximately S

S
f 45 minutes by an operator with a portable electric motor S

S ~Fig. 2, Appendix D). This was done in order to lower
the lake level below spiliway crest elevation so that the
downstream face of the spillway could be inspected. The S S

left arid middle gates and gate controls functioned satis- 
S

factorily and, except for some rust on the lift arms, they S

appeared to be in good condition and generally well main- S S

tam ed.

The steel frame and grates of the gate con-
trol platform atop the gate structure piers , and the steel
truss access walkway over the right spillway section , ap-
peared to be in generally good condition (Figs. 2 and 20,
Appendix D). The walkway from the left abutment to pier S

4, as shown on the design drawings (Plate III), was never
built, although the foundations are in place.

The concrete portions of the gate control
structure appeared to be in satisfactory condition. Minor
erosion was observed on the sluiceway and up to a height
of about 3 feet above the sluiceway on each of the piers. S

There was a large spall on the right wall of pier 4 and
some moderately sized spalls on piers 3 and 4 (Fig. 4,
Appendix D) . S

2) Apron and End Sill

The apron and end sill appeared to be in

—14—
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generally good condition , with some minor eros ion of sur-
face concrete. Drain weeps were clearly visible and no S

water was noticed flowing from them. n fact, a small 5

vortex was noticed going into one of the drains of the S
concrete apron a f te r  the gates had been shut and the ta i l -
water had dropped , and before flow had resumed over the S

sp i llway . The concrete baffles were very effective in S

d~.ssipating energy when the gates were opened (Figs. 7and 21, Append.~.x D) . S

3) Abutment Walls

The upstream wingwall of the right abutment
appeared to be in generally good condition. A makeshift
staff gage was located just upstream from the wingwall
~P’:g. 8, Appendix D). S

There was a patched crack in the sidewall
of the right abutment, near the spiliway , running from
the base of the wall up to its top (Fig. 9, Appendix D).
A section of the wall near the junction of the spillway
and apron was badly spalled (Fig. 9, Appendix D) and steel S

was exposed . There was also a weep hole in the wall that
4 apparently had been flowing for some time since there was
S 

a definite water stain on the wall (Fig. 9, Appendix D) . S

The concrete of the wall pedestal was moderately eroded , S

S 
espec~.a1ly at and below the water line.

The left abutment appeared to be in generally S

poor condition. The upstream wingwall (perpendicular to
direction of flow) had a vertical crack that extended
transversely over the top of the wall. There was a slight
displacement of the wall upstream . The edge of the wing-
wall was badly cracked and spalled , and a reinforcing bar
was clearly exposed (Fig. 10, Appendix D). The left abut-
ment sidewall (parallel to direction of flow) was moder-
ately eroded at and below the spillway water Line. There
were large areas that had apparently been patched recently.
Seepage was occurring from a large spall about 5 feet down- S
stream of the gravity/spillway joint and approximately
2/3 of the way from the top (Figs. 11 and 12, Appendix
D) . There was also a large spall at the junction of the
sidewall and downstream wingwall near the base (Figs. 11
and 13 , Appendix D) . Water was seeping through the spall,
and reinforcing steel was clearly visible. The concrete S

at the base of the sidewall was moderately eroded below
S the water line.

The abutment section of the downstream wing- S

• wall was likewise observed to be leaking and badly spalled;
the wire mesh reinforcing was clearly exposed (Figs. 14 and

—15—
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3, Appendix D). The structural concrete beneath the wire
mesh appeared to be badly eroded. Erosion was also noted
at the base of the wingwall below the water Line .

The retaining wall that extends for about S

150 feet farther downstream of the downstream wingwal
was seriously spalled and eroded ; in some areas it had
almost completely deteriorated (Fig.  16 , Appendix D)

Significant seepage was observed flowing over
the top of the downstream wingwall (Fig. 14, Appendix D), S

through the spalls in the sidewall and downstream wingwall ,
and f rom weep pipes built  into the wingwal3. and retaining S

wall downstream of the left  abutment (Fig .  17 , Appendix
D ) .  This seepage was apparently coming through the earth S

embankment retained by the abutment walls .  
S

d. Foundation

The foundation of this structure was not
visible . Design drawings show a “ select gravel” drainage S
blanket immediately below base slab. Soil boring data

~?1ate III) indicate that the blanket is probably founded
on a layer of sand , gravel and inorganic silt.

e. Reservoir Area

Lake Algonquin is in the Town of Wells.  There
are many homes and commercial buildings along the eastern
shoreline. The western shoreline is also developed , but
not as heavily as the eastern shoreline . State Highway
30 bridges the lake at its northern end. In general , the

j slopes are shallower than about 3. vertical to 8 horizontal
along the shoreline, but steepen quickly to about 1 verti-

5 ca). tO 3 horizontal within 1000 feet of the lake .

f. Downstream Channel

The downstream channel is about 300 feet wide
and contains many large boulders (Fig. 18, Appendix D).
There is a rock formation approximately 100 feet downstream 

S

in the center of the Riverbed that is apparently a bedrock
outcrop. The State Highway 30 bridge crosses the channel

S about 500 feet downstream of the dam, and does not appear
to be a serious constriction. It was observed , however,

S that the upstream wingwal1 of the right abutment of this
bridge was displaced laterally upstream by about 5 inches
along a large vertical crack near its center .

There are three houses and a tent downstream
of the bridge that may be affected by extremely high flows .

—16—
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I
S One of the houses , and the tent , were immediately adjacent

to the River . A lumber company is located in the flood
plain , but the premises appeared to be abandoned; this
facility would probably be seriously damaged in the event
of a flood. About two miles downstream, there is a public

S 

campsite and beach operated during the summer months by
S the State of New York. Due to the increased flow caused

by opening the gates of the Lake Algonquin Dam on the day
5 

5 5 of the inspection, the water level at the beach rose about
1½ feet in less than an hour . Although no damage was done
at the beach or to a small dam used for the temporary im-

S poundiuent of water in the stream at the campsite (Fig. 19,
Appendix D), the camp director was reportedly concerned
that the structure might fail if the flow continued to S

S increase. This campsite would be most seriously affected
in the event of a major flood .

3.2 Evaluation S

With the exception of the lef t  abutment , the
sub~ect dam and its appurtenant structures seem to be in
generally good condition and are expected to function sat-

S isfactorily under normal conditions. The concrete of the
lef t  abutment retaining walls (sidewalls and upstream and
downstream wingwalls) is badly in need of repair.  There 

S

are large spalls , and water is seeping through the concrete . 
S

In some areas , the previously-made repairs have themselves
deteriorated. This suggests that the symptom and not the
cause of the problem was treated in the past. There is
apparently a considerable amount of seepage occurring S

through the earthen fill behind the retaining walls. This S
seepage, if allowed to persist, will continue to deteriorate
the concrete of th~ retaining walls, and any efforts toprovide only cosmetic repair will be futile; this seepage,
if uncontrolled, may also result eventually in a piping
failure.

— 17—
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SECTION 4

OPERATIONAL PROCEDURE S

5 4.1 Procedures

Mr. John Orr , Town of Wells Supervisor, m di-
cated that there are no formal procedures for operating

S the dam . Ordinar i ly ,  the Level in Lake Algonquin is main-
tained naturally at or close to the spillway crest level.
Emergency situations have arisen in the past that required
the lake level to be lowered (refer  to Section 1. 2h ) ;  how-
ever , there is apparently no set procedure for this opera-
tion , and the Town Supervisor seems to be the responsible
party in those cases . Correspondence on f i l e  with NYSDEC S

indicates that there have been occasions in the past when
S the gates were opened apparently without due regard to

possible e f fec ts  downstream . (Refer  to correspondence
dated 8 January 1978 through 30 January 1978 - Appendix

5 E.)

4 4.2 Maintenance of Dam

The dam and its appurtenant structures appear
to be maintained satisfactorily , although there was no
formal maintenance procedure disclosed .

4.3 Maintenance of Operating Facilities

In general, the operating facilities appear
to be maintained satisfactorily , although some rusting
of gate lifter arms was noted.

4.4 Warning Systems in Effect 
S

There are no formal warning systems or emer-
gency operating procedures in effect. There are apparent-
ly back-up systems for the operation of the gates. As
indicated in Section 1.2h, the gates are controlled elec-
trically. In the event of a power outage, there are

S reportedly han•~ cranks and a gasoline-powered generator
S available nearby .

4 .5  Evaluation

The dam, its appurtenant structures, ar.’~ the
S operating facilities appear to have been satisfactorily

• maintained in the past,  although there is currently no
formal program for their regularly scheduled maintenance .

—1.
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I
There are no formal warning systems or emer-

gency operating procedures now in effect. The Town of
Wells Supervisor seems to be in charge of and solely re-
sponsible for overseeing the entire project, from the
physical condition of the dam i tself  to all the procedures
for both its ordinary and emergency operation . This is
considered to be an undesirable situation, as an emergency
may arise when the one responsible person is absent ; it
should be rectified as soon as possible.

• 
1

I
I

H H

I
I
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SECTION 5 5

HYDRA ULICS AND HYDROLOGY

5.1 Evaluation of Hydraulic Features S

a. Design Data

The spiliway and gates were formally designed
to pass 17,300 cfs with the gates fully open, and the esti-
mated extreme high water at elevation 990.34 feet ± , 3½
feet over the top of spillway . (Refer to Plate III and S

Application for Construction of a Dam, Appendix E.) There
was no information regarding peak flaws at the damsite,
although some flow data for the Sacandaga River downstream

S of the damsite are available in the August 1949 report
of Morrell Vrooman Engineers (Refer  to Appendix E ) .
fortunately, those data include contributions of the West
Branch Sacandaga River, which does not drain into Lake
Algonquin .

Computations performed as part of this study
indica te the following flows for the conditions noted ( Re-

S 
fer to Appendix C):

1) 24 , 000 c fs .  Gates ful ly  open with 5 feet
of water over spillway (maximum pool elevation) . S

2) 9,400 cfs. Gates shut with 5 feet of water
over spillway and 4 feet over gates (maximum pool elevation) .

b. Experience Data - S

S No formal data or measurements were available
S for total flows at the damsite, or for the discharge ratings

of the gates singly or in combination with each other.

S 
c. Visual Observations

According to Mr. Orr , Supervisor of the Town
of Wells, the maximum observed flow since the dam’s con-
struction in 1958/1959 occurred with approximately 2½ feet
of water over the spiliway. He could not recall whether
or not the gates were opened at that time. The following
flows , computed as part of this study (Refer to Appendix S

C), pertain to the maximum observed conditions:

1) 15 , 420 c fs .  Gates fu l ly  open .

2) 3,180 cfs. Gates shut.

—20— .i 
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S J 5.2 Evaluation of Hydrologic Features

S a. Design Data

No formal hydrological data or analyses could
be found in the records for the Lake Algonquin Dam and its
immediate watershed . According to the Recommended Guide-
lines for Safety Inspection of Dams, Department of the
Army , OCE, the recommended Spi~llway Design Flood (SDF)for the subject dam is the Probable Maximum Flood (PMF),
since the dam is of intermediate size and poses a high

• hazard.

b. Experience Data

There is a gaging station near Hope , New York ,
approximately 3¼ miles downstream of the damsite . Records
of measurements of maximum flows for that sta tion since at
least 1913 are available from the USGS. As indicated pre—

S viously, however , these measurements are for a drainage
S area of 49 1 square miles and include flows from both the

east and west branches of the Sacandaga River. (Refer to
Morrell Vrooman Engineers report of August 1949 , Appendix S

E.) Apparently , some unreported scaling factor was applied
S to the peak discharge of 32 ,000 cfs measured at the station

on 27 March 1913 to arrive at the design flood of 17,300 cfs.

S A description of the watershed characteristics
is also given in the Morrell Vrooman report. The point is
made that:

“due to . . . the large pondage in the different
‘4 lakes , the unusually large percentage of wooded

area of sand and gravelly soil, the stream is not
S flashy nor large floods frequent in spite of the

steep slopes. Because of the altitude and dense
woods, over practically all of the area , the Spring
floods are lighter and later than they would other-
wise be.”

The gaging station data would seem to support
the above statement, since there is relatively little vari-
ation in maximum instantaneous peak flow or daily peak
flow over a fourteen—year period from 1934 to 1948. How-
ever, the data would also seem to indicate that a long-
recurrence—interval storm (greater than, say , the 100-year
storm) was not measured at this station in that time period.

Therefore , the hydrological analysis in this
investigation was performed by transposing to the subject
basin Standard Project Flood (SPF) data obtained for a

—2 .1—
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larger, inclusive basin from the Upper Hudson and Mohawk
S River Basins Hydrologic Flood Routing Models , a report

p~ epared ~or ~~~ N ew York Distr ict  of the U. S.  Army Corps S

S of Engineers (USACE ) by Resource Analysis , Inc . In that
investigation, the rainfall-runoff mathematical model
HEC-1 was used to reconstitute major historical floods
in the basins under study , and to simulate the Standard
Project Flood (SPF) . tn addition to the SPF simulation ,
the rainfall pattern for Tropical Storm Agnes was trans-
posed to fall directly on the basins under study , and the

S discharges resulting from this rainfall were determined
by an application of the model calibrated by comparison
with available gage data. In a telephone conversation
with Mr. Thomas Smyth, USACE New York District, we were
informed that for Phase I hydrologic analyses , the Prob- S

able Maximum Flood (PMF) could be regarded as twice the
SPF.

Data contained in the report for Subbasin
5 

46 of the Upper Hudson River Basin from its source to its
S confluence with the Sacandaga River were interpolated to

the Lake Algonquin watershed , which is contained within
Subbasin 46. Flood routing computations in Appendix C

S indicate that the SDF is approximately 71,000 cfs. As
indicated previously, this is also the PMF.

c. Visual Observations

Lake Algonquin is located near the confluence
S of the east and west branches of the Sacandaga River .

Almost the entire watershed of the east branch of the
[14 Sacandaga River drains into the lake. From the hydro-

logical computations , it does not seem that the lake is
capable of significantly attenuating the flow of the
Sacandaga River. (Refer to computations in Appendix C.)
Our conversation with Mr. Orr appears to verify this as-
sessment. He indicated that normally the lake could be S

S drained in about 24 hours, if the three gates were left
S fully open; he also reported that it would take only a

day or so to refill the lake under normal conditions.
Our visual observations also support that assessment.
At the start of the inspection, water was flowing at a
depth of about 3½ to 4 inches over the spiliway; all gates
were shut and the end sill baffles were clearly visible

S (Fig . 20, Appendix D). The middle gate was then raised
about 1½ inches and the left gate about 1¼ feet. After
approximately 40 minutes from the start of the gate open-
ings, the water level over the spillway dropped to about

S 1 inch, and the tai.lwater rose about 2½ feet, completely
S submerging the baffles (Fig. 21, Appendix D). After

another 40 minutes, during which time closure of the
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gates had begun , the water ceased flowing over the spill-
way ,  and the tailwater rose to its maximum height of about
3—1 ,’ 3 feet above its level at the start of the inspection.
within an hour of gate closure , the tailwater had dropped
to an elevation below that at the start of the inspection ,
and water was beginning again to flow over the spiliway.
During this time, lakefront and downstream residents ar-

J rived at the damsite. The former indicated to us that
they had noticed the lowering of the lake level when their
small boats began to hang up on their docks; the latter 

-
S

informed us that there had been a rapid , substantial rise
(> 1 foot) in the stream level at their campsites. It S

would appear, then, that should a large magnitude flow
occur on the east branch of the Sacandaga River , upstream 

S

of Lake Algonquin , the water level in the lake would rise S

very rapidly, especially if the gates were not opened ,
and the flow pass through the lake virtually unattenuated .
The computations in Appendix C verify this assessment of
the visual observations (Refer to inflow—outflow hydrographs
in Appendix C) . 

S

d. Overtopping Potential

The computations in Appendix C indicate that
the subject dam will be overtopped by the PMF. The maximum
height of water that can flow over the spi.J.lway section is
5 feet. At that height , the spiliway passes 7640 cfs and
the gate section 1760 cfs (assuming the gates to be shut), S

for a total of 9400 cfs. The routed PMF is 69,750 cfs.
Therefore, the spiliway can pass only 13.5 percent of the
PMF . Even with all three gates fully open , the spillway
and gate sections can pass only 24,000 cfs, or approximate— S

ly 34 percent of the PMF without the dam being overtopped. S

e. Spi].lway Adequacy

The results of the hydrological analysis m di-
cate that the spillway capacity of the subject dam is in-

S adequate with respect to passing the recommended SDF with-
out overtopping the dam. In addition , the spillway is
considered to be seriously inadequate because it satisfies

~1 all of the following conditions set forth in DAEN-CWE-HY
Engineer Technical Letter No. 1110-2-234 dated 10 May 1978:

E 1) There is high hazard to loss of life from
large flows downstream of the dam.

2) Dam failure resulting from overtopping would
significantly increase the hazard to loss of life downstream

S from the dam from that which would exist just before over-
S 

topping failure.

—23—
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3) The spiliway is not capable of passing one—
half of the Probable Maximum Flood without overtopping
the dam and causing fai lure.

f .  Hazard potential

S The quantity of water passing over the Lake
Algonquin Dam during the PMF would be sufficient to create
heavy and potentially dangerous flows on the banks of the

S Sacandaga River in the vicinity of the dam and downstream S

in the area of the State—operated campsite . The “high”
hazard potential designated for the dam is , therefore , S
considered appropriate . S
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I
SECTION 6

STRUCTURAL STABILITY

I
6.1 Evaluation of Structural Stability

J a. Visual Observations

Visual observations of the gravity/spillwayj and gate structures did not reveal any signs of structural 
Sinstability. The horizontal alignment appears to have

been maintained. On the day of the inspection , flow over
the right spiliway section was observed to cease slightly
ahead of the flow over the left spiliway section when the
lake level was lowered. This suggests that the two sec—
tions may not be vertically aligned. The amount of off-

J set, however, is very small, less than ¼ inch .
b. Design and Construction Data

No stability computations were available for
review; however, summary stability diagrams were presented
as part of the design drawings for two cases (Refer to
Plate V). Case 1 considers the water level at elevation
986.84 (spiliway crest); Case 2 assumes the water level
to be at elevation 990.34 (3½ feet above spillway crest).
Overturning and sliding stability of both the gravity/
spiliway section and gate/pier section were analyzed for
each case. In the analysis of the gravity/spillway section
under Case 1 conditions, an ice pressure of 4.5 k/ft at
elevation 984 was assumed ; in the overturning stability
analysis, the resultant of forces was reportedly found
to act through the middle third of the base at elevation
968.84. In the analysis of the gate/pier section under
Case 1 conditions, an ice pressure of 4.0 k/ft at elevation
984 was assumed; in the overturning stability analysis,
the resultant of forces was reportedly found to act through
the middle third of the base at elevation 968.84. There-
fore, in both instances, the factor of safety is greater
than 1.

Since overturning stability of the gate/pier
section is more critical than that of the gravity/spiliway
section under Case 1 conditions (the gate/pier section has
less mass to offer resisting moment), a check on the over— S
turning stability of the gate/pier section was performed
as part of this study. In our analysis , a triangularly
distributed uplift pressure equal to one half the hydro— 

S

S S static pressure was assumed; the resultant of foces was
found to lie at about the 1/3 point of the base (Refer
to page 7 of 9 of stability computations, Appendix C).
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The overturning stability of the spillway
gravity section was analyzed for Case 2 (which is more
critical than Case 2. for gravity section) and the loca— 

S

tion of the resultant was found to be well within the
middle third of the base. (Refer to page 4 of 9 of
stability computations, Appendix C.)

The design drawings (Plate V) indicate that
the sliding stability of the gravity/spillway section under
Case 2 conditions, and that of the gate/pier section under
Case 1. conditions, are critical. Consequently, the factors
of safety with respect to sliding were checked for both
cases and were found to be 1.5 for the former (page 8 of
9 of stability computations, Appendix C) and 1.4 for the
latter (page 9 of 9 of stability computations, Appendix
C). The unrealistically high values of required friction
coefficient as shown on Plate V were compensated for in
our computations by considering the effect of passive soil S

resistance due to the upstream cutoff wall. Uplift pres-
sure equal to one half of hydrostatic pressure was also
assumed in our analysis.

Since the maximum flow conditions (water over
dam at elevation 991.84) ar~ more severe than those consid-

.4 ered by Case 2, the factor of safety with respect to sliding
S was recomputed for the maximum flow condition, and found

to be 1.3 (page 9 of 9 of stability computations, Appendix
C). The same assumption.~ were made regarding passive re-sistance and uplift pressure as were made in our analyses
of Cases 1 and 2 described above. Stability against over-
turning was not re-evaluated for maximum flow conditions
because it was felt that an additional 1½ feet of water
would not substantially change the location of the resul-
tant force as computed for Case 2.

It should be noted once more that a hydro-
S 5 static pressure intensity factor of 1.0 for uplift was

used for computation of line of pressure and sliding
coefficients for the base of the dam, as shown in Plate

S V (the original computations). Because of the presence
of a clay blanket upstream, sheetpiles and concrete cutoff
walls at the heel of the dam, and a select gravel drainage
blanket and filter drains beneath the base of the dam,
an intensity factor of 0.5 was used for hydrostatic uplift
in our computations.

There were no construction records available
for review. We were informed by Mr. Orr that the gate
tower access walkway over the left gravity/spiliway sec-
tion was never built, although the design drawings show
that there should be one , and the foundations are in
place (Fig. 11, Appendix D).

-26-
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c . CDe rat :.n~ Records
S 

There are no formal operat~r.g records f rom
t .hLch  to evaluate the stability ci the subject structure .

S The factors of safety with respect to over turning and slid-
ing as originally computed for the design overflow of 3~feet ~and subsequently recomputed by us w i t h  an overf low
of 5 feet) appear to be satisfactory within the assumptions
~ade. These factors of safety would be larger for the

S maximum observed flood which reportedly c,ccurred at a
spillway overflow of 2½ feet as indicated previously.

d. Post Construction Changes

There were no reported post construction
I changes that would affect the stability of the subject

dam .

e. Seismic Stability

S The take Algonquin Dam is nominally located S

on the border between Seismic Zone 1 and Seismic Zone 2
according to the Algermissen Seismic Risk Map . The USACE

S guidelines suggest that in the event of doubt about the
• proper zone , the higher zone shoul d be used. Although

earthquakes that cause moderate damage can be expected
to occur in one 2, the design and construction practices
conventionally used for small concrete gravity dams are

S considered to be adequate in areas ci low seismicity , and
the safety factors used for static conditions should pre—
elude major damage for all but the most catastrophic

S earthquakes. However , no computations were performed to
evaluate the effect of earthquakes on the subject dam.

—
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SECTION 5

S ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURE S 
S

7 .. ~am Assessment

S a. Safety

Visual inspection of the system and a review
of the available engineering data indicate that the dam S

S 

~ $ in generally good condition and functioning satisfac- S

torilv at this time. There is no evidence to indicate
the ex.stence ~f ~resently unsafe conditions , althcugh
computed factors of safety with respect to sliding are
lower than those recommended in the OCE guidelines. There
~s an apparently bad seepage condition at the left abut-
~ent wh~~ch , ~ f left uncorrected , could lead to ser~cus S

deterioration ~f the abutment ’ s concrete retaining walls,
and may eventually result in a piping failure .

Our approximate hydrolog ic/hydraul  ~c calcu-lations indicate that the discharge capacity ci the dam ,
regardless ~f the position of the gates , is seriously in-adequate according to the OCE screening criteria. S

b . Adecuacv of :nforma t~on

The information available to us was adequate
to perform fairly detailed analyses ~f the s tructural  sta-
bility of the dam under assumed conditions of water over-
flow and uplift pressure. These data are sufficient , in
conjunction with the results ~ f the v isual inspection ,

• to make a reasonable assessment of the system ’s present
condit~on. However , verification of the magnitude of the
uplift pressures would be des~.rable .

Since there were nc direct hydrological data
avai lable,  our assessment of the overtopping potential
is based solely on interpolation o f modelling resul ts for
a drainage basin that includes the subject watershed.

c. Urgency S

Inasmuch as the discharge capacity appears 
S

to be very ser~ously inadequate according to the OCEscreening cr:teria , and since the downstream area contains
homes and a popular pub llc summer campsite , there is some
urgency ~n ~eriorming the additional study recommended -

~~ S

below . p

— 2 9 —
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Likewise, since deter:orat~cn ci ~~e concrete
at the l e f t  abutment could ead ~o ~er~ous structura .

damage , and since this deterioration w~ ll continue as long
as the seepage problem is not corrected , there ~s 3150
some urgency in performing the repairs recommended below .

d. Necessity for Further investigations

There are two areas tha t require further

1) In view of the very serious inadequacy of S

the dam to pass even one half of the PMF without the
occurrence of overtopping , a detailed hy drologic and
hydraulic evaluation ~f the watershed and the spillway/gravi ty  and gate. sluicewav system should be performed
using more ~recise and sophisticated hydrological hydrau- Sh o  methods and ~rocedures. This further investigation
should be performed as soon as possible. Following this
study , the need for and type of mitigating measures should
be determined . Until such a study is completed , around—
the—clock surveillance of the structure should be provided
during eriods of unusually heavy precipitation .

2 ’~ Since stab:li tv computations are very sensi-
tive to values of uplif t pressure in the case of concrete

S gravity dams, and since certain assumptions regarding that
pressure were made in the computations for this study ,
a field study should be performed to measure actual uplift
pressures in the gravel drainage blanket under at least
one headwater elevation. This study should be performed
as soon as practicable, preferably within one year ’s time .

‘.2 ~ecommendations and Remedial Measures

a. Alterations ’Reoairs

1) The seepage coming through the earthf ill por-
tion of the l e f t  abutment ~houid be stopped or the embank-
ment properly drained . Consideratior.  should be given to
the installation of a sheetp ile or grout curtain cu to f f
wall , or , a l ternat ively , the construction of a filtered
subdrainage system.

S t 2~ All cracked , spalled and deteriorated con-
crete at the l e f t  abutment and elsewhere on the structure
(including the right abutment) should be repaired wi th

• I special attention being given to those areas where rein-
forcing steel t s exposed . The extent of steel corrosion
should be determined and more steel added where required.

-29-
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I
3) Ongoing repairs to the inoperati’Ie right gate

S sr.ould be comp’!eted as soon as possible .

Except where indicated , the remedial work
recoiwnended above is not critical in terms of urgency.
It should be done as soon as practicable , but certainly

S within the next three years.

b. Operations and Maintenance Programs

1) An emergency warning procedure should be
formulated in coordination with local law enforcement and
emergency rescue authorit ies.  This document should con-
tain chain-of-command names and telephone numbers in the
case of an emergency. Consideration should be given to
methods of implementation , in the event tha t telephone
lines are down, roads closed , etc. The emergency warning
procedure should be developed and of f ic ia l ly  presented
to the authorities as soon as possible , preferably within
one calendar year.

51 2) A specific program for the normal operation
of the dam should be developed and implemented . In this
program, the duties of responsible parties should be
clearly defined. Specific operational procedures should
be developed for various seasonal conditions , e.g. lower-

S ing of the lake level during the winter months. The ef-
fect of these procedures on the rights of lower riparian
users of the Sacandaga River should be evaluated before
such procedures are implemented .

3) A specific program for the periodic mainte-
nance of the dam and its opera ting equi pment should be
established and followed.

— 3 0 —
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CHECKLIST

I HYDROLOG IC AND HYD RAULIC DATA

ENGINE ERING DATA

NA~’1E OF DAM : Lake Algonquin Dam NDS :~ NO.: NY 172

.R.ATED CAPACITY (ACRE-FEET) 1200 NYS DEC LD NO.: 171 2700

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 936.84

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY) : 986.84

ELEVATION MAXIMUM DESIGN POOL: 992.0

ELEVATION TOP DAM : 992.0

CREST (SPILLWA Y) S

a. Elevation 986.84
b. Type Concrete; ogee tyoe
c. Width Not applicable ; crest is rounded
d. Length 235± feet; see below

S e. Location SpilI~ ver To r ight  and l e f t  of gate section; see
f. Number and Type of Gates None below

- OUTLET WORXS:

a. Type 3 - l2’x19’ vertical lif t roller gates
b. Location Gate section ~s near center ot darn

I c. Entrance inverts 975.84 I
d. Exit inverts 975.84
e. Emergency draindown ~aci1ities These gates are the

7 
- only emergency draindowri facilities.

HYDRONETECROLOGICAL GAGES:

- a. Type None
b. Location None
c. Records None

S 

MAX IMUM NON—DAMAGING DISCHARGE : 17 ,300 cfs (gates open) is the-- design discharge as reported in Application ~or Construction o~
- .  a Dam, State of New York Department of Public Works (NYSDPW) ,

S 31 July 1958.
-- SPILLWAY LENGTh:
- The dam consists of a right spillway section 88 feet long

and a left spillway section 90 feet long, separated by an out-
-- let structu re 66 feet long. The tops of the three 191 wide

S outlet gates are 1 foot above spillway elevation. If , during S

a flood, the gates are not opened , flow will eventually overtop
the gates and the effective length of the spillway will become
235± feet.



- 

_ I~~~~~~~~~~~~~~~~~~~~

S

~~~~~~~~~~~-~~~~~~~~~~~~~-~~~~~~ 
--

‘C -s-I
S - —4~~~~~O Z E  W •

~ z .0 p~4 4  ~~~ 4~~~4 01) ~~.Q ~fl- — ~~~~>iQ~~~~~— I-4 ~ • ~~O-~~~ ,-.~ r-4 c~~~~~~O r-4~~~~~~~~~~~Z EU-.- ’  I- I W O )
S - 0-4 - 4 O v W~~~~~~~-4 ~4 4-4

- ~. o~ .~ n -
~~~ E - 0 ~fl ~ 0 -s-I

~~ u - i  >4 J~~~J I CflO i ~~ ‘~-i --~~~s-s 
~~~~~ O ) U~.-4 Lfl~~~ ~ 0 W Q L ~~~A * , ,  _ ~~~~~~~~-.-4 >-i .-4~~~ - 4 0 1 )  I-i~~ 02)

“1 -.• 02) O ’~~4-~ U~“0
~ 

I-I - U~~~II4J -.-I U2~~ -~~~ O
S 

~~~~~ - .-4 QO) . -4  L~~O) . C f l~~~ 0 u)~~ 4 s -~S ‘~~.c o--~~~u~~~ 0) (1)
S S 

~ U 2 E ~~-s >-, .0 I-4 4J ’C -1-~’~~~WS 
-i s ‘

~
° ~~ ‘C ~~ >i o ~S 

~~~~~~~ I4 3 ’~~4.~~~~~~W ~ 0
~ --4 c ~ -4)c i ~ O .~ s-4 E Q-~ Q~ s-4~~~~C~5 

,~~ 
~
. 3 >4 -4 .~~ -‘-~~~~~ Cfl 3- ‘. 

~~~ f
~~~~)~~~~~~-’-

$
~ -4 ’C  ~~~~~~~ I-4 -~~~~~~~~O~

— I4 .QZ0~o~~~ 3 )-o I.i —I
• ‘C ~~~~~~ 0 4-i ~~ uu I-i ‘C E o ~~0 3 

~~~~~~~
• — .co  ~~ o 0

~~~~~~~~~ > - - i O U
tn 4-’ . C 0~~~3 0 ~~~~~~~~ P4 ~N O ~ EW  O > ’ C( - 0—I U~ 

~~~~~~~~~~~~~~~~ 0 ) 0 )  4.~~ 02)~~~ ‘-4 0)
0 ) 0 0 11 -.-I -o-~ .c: ----
‘ C c~~~~~U~~~~ U~~ J~~Lfl - .-4 Q~ .0- 0

0 ~~~Q~~~ r.4~~J >1 i 4  .~ Cfl 0
Z Z ~~~O~~~O .-4.~~~W O2 0)~~~ 0)

~J 0) ~~ I~ -s-I ‘.~ i-I (~~ -s-I I~O ’-4 ‘-s-I0)U ) ~~~~~~~ E~~~ 3 • .0- > .-4 -~ ’~ 
S

- >1C~~0~~~ ~~~~~ Lfl
- U V W I . .  0 I-i ’-I O W k E z ~ s-4 ‘ C O )
W W 0)~ - i W  I ’C m  4-4 O ’C O --I

- ~~~~~~o n c o~~~ E r ~~’~ ~(
~~0 Q)-.-I~~ ~~~~~~~ O0~~ >4 > 0 0 0

— 

<‘C~~~~~)P~~-4 0 0 1-’ Z O - . - - I Z C1~~I—i Z Z

0
S -4

0
‘1 0

.~~ z
- E-~ 0

0
“ s--I Cj ~~I—4 ~~ 0

i-~ Z Z Z >4 C.)
-- ~ ) O~~C.) ~ ~-4C1~ E-. 0 0

Co~ ‘-4 >~ E-~= r~ C. ... E-.
C.) Z ~~~~~ 0-4 0-4 Z

-~~~~ ~~4 Z Z 0 0
~
_, 

~ -4 -4 I-I >4
I Z J2 C.) Z
- a z 0 C.)- 3 > -

C.) -
~C.)

I i-~ -~I z z z 4: -
~0 E-’ C.)

I 4  1
Z .0
0 >4 >4

0 0 X z.u E-. =

— 
_____ _____ _____ _____ _____

S S



S 

~~~~~~~~~~~~~~~~~~ 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

:. ~~~~~~~~~~~~~~~~~~~~~~~~~~

~‘ ~.4 ,
~~ •

4-I -4 4.1 00>4 U) S

0- . 0 -4 0
S W I-I Z ~~~~~-- o—o . I 0  . 4> 4 . J
— Q1~~~ )

~i ’C  02) I~~ 4J
-‘.1

‘~~E 0 -~ ~~~~~~~~~~
- U --4 -- ~~E O J Q~- 4S 

.-4- C) ~~~I4- 0 1 )> t i~ 0 I ~~O -~~E 3  
5

5

I . U ~ I4 -.~~~I C 0 ~ ~~~ C~~O .0-01. ~~ ~~~~4 ~~~~~~~~~~~~~~ 0~~ ~~ U~~JS > ‘~~ q u0 -~4.~ 0) .-i c - ~io  — I-i
W U > ’ C  V Z  - 0 ) 0

rn U)~~~~ I.~~r-~~~~) ~~ 0 I 4I 

~~ 0 ) 0 )4J(~~ Q~ • 
S

q~~~ u~ Od U --l U) 4.)
-~~~ ~~~U) 0) 4 . 1  4: -4~~~~~~ W 4 ) ~~ S

~4 u~~~~ .-4 -.-4~~~ ~~~1-I~~~‘ -5  ~~~~I.i ~~.Q --i O~~~~04-1 -_I o~~~~w ~ U
1S~~~ 

s-
~~~ 

0 ( u . I4 ~~~~~~~~0 4.’ C~~~ aI ‘ C U ) I.i
> ‘C. - U ) .0 0 I 4  .~0J 0 - i O c ’- l  0) •-~~~ O) E-4

4-4 0 ,-I ‘-4 -4 0 )  ‘-4 ‘C >i C~ --4 I-i- 00-- i  .0- . 0 I 0  -1-) .0 -~ - ‘C 0
~4 (~ I~ t~ ~~~~~~~~ (a - U) ~~~.. 4-1 S
0-4 ) i-I ~~~~~~~~~~~~~~~~~~~~~~ i-I

•~~~ -‘-I --4 E a ~ -‘--4 >-i- - I V W U ) cul ’C 5‘C U)  ~~U) 4 - 4 0~~ 0~.Q ‘—I ~. 4 W
- S  c C ~

4.) > > - 4 0 0 4 :  > 0~~~~~~.00~~~~E S-
~ ~~~~ I-i

0 U )~~~~ -4~~~~~Q O0) GJ~~~~~ 01 0) I
‘ C E0 ~~~~~~~~~~~ 0 > c ~~~ W 4.) W S- 

— 
0- I ’ C I~ Z Z E s W~~~~’C ________ _________

S 4: Ca
Es 0

5 4:
0 0 U

0- -  —z X ..
~~~~~

0-4 ~3 U)
EsS Cs~ I-I 1 0 ’C  U) S

1. --4 0
Z > Ca

Ca Es 4: 4J ’C
• - .  -

~~ EsZ 4.1 If) 3 ~ —0
X ~~4

S .. ~~~~~ -
Ca -s-4~~ .J .~~ -3 >4 O CJ) I~~U
Es~~~~~~ U ) C )  4: Z c_~- ‘ 3 C~~’ C E~~)~~i S2

Ca 3
- , 4:

3 0 ~
_, 0



__



T:T~~~~~~~~~~~~~~~~~~~~

-

~~~ T~~~~~~~~~~~ ~~~~~~~~~~

I 
— 
_ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _

S u__ I

‘C

0 (1) 0)
0.4 0 - U) I.I X u-u

0_I
0 1~~~~’C

‘C
5 ’ • 0 4 0  01) 0

0 W . 0 - 0 0 -~ 0S -
~~~ > 0- - 4 0-.i- ‘U 0 00) 4: Ij)

5 
- 4.1 i U V— ~ —

S .0- W ’- Q) .0--
~ 0 0.4 4-4 0

0) -.5 •

• ‘2) -‘4S 
U n .o.0~~ CU

- 0 E~~~00_ I >
0) C U C U O - 4  CU S

~~ 

‘ C O O
Q) 4.1 U)

- > .-4 . Q U ) U )  i- I

‘-~: 02) CU --I

>4 --4~~~~ CU~~~ 4.1
0)

U) --4 .-4 0) ‘C1.4 0.~ 0 ’C
CU 0 •  023 ‘CI - I  - -  ‘2) U 4.1 0
.0 ‘1.4 O j . C U  Cl)

* 0 0 V ’ C
.— U) 0) U)
0 ) 4 . 1  oil Cfl -1 k 44 ‘2) 0
-4 0 s-4 ,~ m 0) s-I 0

.0- ‘—4 3 0  .0 --4
(U C U 0 0 0 4  Cl) 4.1

i—I --4 3 0 -~ 0) U
-‘4 I-i --~ Cl)

C U 0 )  (U 4-~ ’ C 0  (U (0) 01)
> 0 0 0 ) 0  >

(U ‘U 0 ) 0 0 ) 0 )  (U -~~— E .-I .Q E  U) --~0 ) 0 )  0 4.0 4-4 o 0 3
0 ~ 4 J 0  0 C U C U

• 0 0  0 . 0 > s -0~~ 0
Z .-4 2 2 1)~~’C 

0

Z (I)
- .0

.0
3

-
~~ I I:_D C.)z o

O --
S t  4:5

’ Es
- 4: c- S .0 Z -.3

0-4

4:
Z T 2 —

. 1 -- Es Es s-~~rs3 Ca 0 0
.0 3 3

2 ‘-4~~~s (1) .0
S 3 Es 2
• 

- C.) 4:
I 2 s3S 

5 0 -- 
S C.)

-~ Cl) < Z.)~~~~~U) 2 - •

2 Z.) --i 4.0 4: >4
S -~~ 2 4:

I 1 4  Es
= O i J ) )

S 
- I 5 -4

• S 4: 5

2 2 J) 5

_ _ _ _  
_ _ _ _  

5



— - 5 •5 55 ~ 5 5~ 5 5 5 5 5 ~~ - - —.5 - —

_ _ _  _ _ _  _ _ _  _ _ _  _ _ _

“.5
• 

i-I 0
• Ca 4.1

0 .0 0
o -.4 0))

0 .
0 ) 4 )
.0- s-I
0 .0
0 1 1 )
Es-4 .0

01 >~~~~~0 0 )
4 .  1) ‘ U W U )

0 0))
. 01 )  -.4 ~4

00) 02)
Cl) 0 4-4

--4 0 :

— -‘-i ’C
-~~ 3 0 )  0 0 - s W  

S

1) 0
•, o-I o 0 ) Qr-I
C..

Cl) 0)
0 . 4 0 0 0  0

Qu o )  0 0 0 _ I
4-4 -.4 )

0 
5 

5

0 --i 0 ) 4 ) - ’ 4 4~ 
S

o -i--(U 
S

1. 0 ) 0 . 4  0 0 0 0
,-4 Q) % 4 0 - 0 0

-
- S ~~. .0- 0-1 1) 0 2 )  ‘4

0)0
s-I 01) 0 0

o ‘~~~~~~~ 0 - 4 . 10 1 .4
0) 0 O W C ’ W
> -_ I 02)

i—s U oU -.-4 0
Cl) 5

0 0 )  0-~
S .-4 Q) 0.0 .0 4-4

~~~~~~ —s E-. : 0 _______ _______ _______

S I

4:

.0

Z X •

P-s Ca Es 2
Es Z 0

Ca 4.4 ~~
S Z

2 0-.
•- z S

C4 2 --I 
S

013
z — Ca

S -4 13 --I
0 0 1

• 4 : 0 ) 4 . 1

* ~ 4 

S

3 0-.

—



I -—------- ~~~~~~~~~ ___

IS’

APPENDIX B 
S

I CHECKLIST - VISUAL DATA 5

I
U

5 
1

IL
l ~I

-~~~~~ 

5 - - 
- 4 ~



- 

-r-r -n ~~~r._ —~~~~r —
- 

-

~~~

5 I 
-~-~ 4.1 ‘U

F - — 4 U)
- C.) 

~ 0 0C S  •— Cl) S

‘C ,_
~ 

— 
0A 

- Es 0 4 0  3 
S

i
~~ 

__) CU
Ca N 

~ — Es0 ‘U -• . --‘Ca 4.1 = 0.1 N
~~ 2 Ca — 02) 0)C.) — ~ . .0

— E -1..C N 4J2 s.3 0--. CU • 0-4 -C.) 4: 2 02) •- 0 5
0 N C.) N

• If) .• 0 C_I .0.4
>4 --4 • (US I 

- > 44 .0.1 30 C) -* 0N 02) 0 • 20 >4 C_I 
~ -. 0

- 0 44 —4 ~‘ - ‘  -
- --4 0- 44 4:>4 -4 0
0) i-I 02)
S_I ~~ 4.4

5 5 0 U)
S E 00) 0) ~) 0-4 0

.0 44 — .— Ci)
04 ~

) --o ‘i—i — .0 —O 02) 0.4 .. Es 0 02) .0 0 . - I  5
5 --4 ~ C) 0 0- 0)

~ -- 0- 0 -~~ 1)) 0- 0
S ~~ 0 -.-~ ‘U E 00- 0 ~~ - .--0 U) “-40 ‘0 Es - --4 0

0 02)
—4 CU .. • N 04: ‘C ~J .1 4.0 3• 0 -1 0- 0- CU 0O 0) ~ .0 > ~o 0 3 Es.~ C) 0) 0) -.-~ 0
‘U ‘U ~ — .0.0 oi 2Ca 0 ~ - C) S—i -~ S

3 Cl) • I-~— 2) 1, —~ — ~~-. 0
2 2 0--. 0- - --I U) S

>~ -1 0- 0) 0- • 02)
Es .0 ~-. Ca



_ _ _ _  1 -

I

SH~ 
~UH  44!.0 0 — .  0-1 4.0 • 0 0 . 4 0- 

5

• i--l U-I ~ m 0 0-s 1.1 S—i E 0 ) 0 ) 3
~ (U 0 0 ,- (U 0.1 CU C U C U  E o oS — Z 0 ‘C Ei 4 4 0  0) .1.0 3

‘4-’ 
~~~~-.-s a  001 ) 0 3 1.4

-S 0 ~~~‘C O  O C a  ‘4 --4 44 .0 4.0
~~~~~~~~ 0 - E  3 . 0 0 )

-. 4: 44oi.~ 0/) 02) 4 4 0  0 0 ) 0 - i .
5 — ~~~~ --4 ~~ .-4 0-_ I l .0

01) ~~ 0~ O C U U ) - - l  ~ ~ O U 1., 1 ) 0 ) 0 2 )
~~ C)) ow o— w s-~~ 0 ) ’ U  0 ~~ S.i ES .03 0) 

~~~~~~~~~~~~~~~~~~ ( 0 ) 0 )  44 0) 4.)
— Cl) 3 4.1-_I CU C a - _ I  3 .  s-4 .~~~~~ O O . -4
—j.) .0 0 ) U ) 4 4 0 C z - .  -0-) • > 4  ~~ CU 0.4.02 4 4 0 - 0 0 )  Ca 0 ~~~C U 3 0  0 E 0 ) C U  U ..0 0 ) 3 0  ~ 0 0 03 0 -- ’  --4 S-4 E U ) 0 0 0C.) S - 4 0 U ) 0 . 4  s-4 .0 s-4 44 0 44 

~f l . 0 . 4OS 
01 ’C  0 ‘2) .0 0 ’ - u . - l  1--s 4-~- 4 • ~ .0 Cl) (1)
V >40 0 4--0 ~~~ ‘.4 CU 0) 0~~~0 0 0 U -’4 0 0 0 0 -- s O C. .  44 0 0 _ I  0 0 0 2 ) 0)2 0 3 2  2 

_ _ _ _ _ _  ~~~ U ) 4 4 U )  U) Z ”-4 1.I

S —C S

0 4: Es
Es -4 :

z Z EsC C~ C ~~~ 

S
~ 4 .• 2 ‘Es
Es Ca 0-4 H Z 5
4: 0-4
Z 0~~ C.) 0 0/) :3
0-4 4 : C )  4: = Es Es S

o S ~~~—U Z Ca
4: ~~~~~~~.i 50  0- 2 2
>4 CC .)  z 3 s 3

Ca ~ ~~ 4: 1
2 ) 0 -  4: Es Es

.~ 4 C . --4 i—~~Z — I~~~~

-4: E s C U — I  = Es H03~~i~~~ -I Es — - .~~~ .0
Ca ~~~~0.I~~~ - Es

C Ca ‘3
>~~~~~ C a C a  Z C.)

C.) Ci) >4 :  2 It.) 0 4

_

~~~~~~~

5 S



~~~Ti1i1Tr ~~- ~~ ~~~~~5 5 ~~~~~ 5 _
,~~~~~~~~~~~~

- I

3I
1<  U)~~~J.0- 4-..

0 4 1
Z13 0 - 4

‘ C.) 0~~s 0 3  E 0
x — 0.4

44
3 0 )

0 - on
1)

0

s-4~~~~~4 4 3  0) C~ s-I W I
E C) --I --i >~ 44
44 --4

0.. 0 ) 0 ) 0 . 0
4 — — .4 41 ’C .0 .0 ‘0 U ) C U

- , . 0  . 0 0  CU Cl) 4 4 3  .0-
~~ ~~~4 1 4 4~~~~ C U —  -‘4 — 0 0 0 ) 0 4 4  Cfl

~ I- .  ~~~~ie~~0 ~ ~-° CU ~ .0’- O ‘-I-I .~4 S

~~1) ~~ 4 —  ~ .~~~~u 0 ) 4 4 0 0 )  S-s
~~ 0- 0-1~~~~0-~~~~E.s 01~~~’ Es - .0  0 s-4  0
~~~~.0 - 0 ) m -~4 C U C a  — 4 0 . 0  a3 CI) S - 0

~~ ~ ~ . 4 G )~~~ 0 ) 0 C a  -p4 44 Ca 4.4 00) 0) E
I Ca I-i 0 . i= 0.~~- 2 0 0 0 2 )  0 44

44 4 4 0 / )  4 4 - 3  Zn W ---4 0 . 0.4 0)
0 - V a )  E C U  0) 4--i .-~> 4 0 ) >  3 4 4 0 . 1 0 ) 0  4.)

a ~ ~~~‘U U ) E-’4~~ Es 0 ) U C U  Es ~~0 .0(U.0 ~
~ ~~~~~~~~~~~ 3 3 .0 44 i-4 44 0 0)

O O O 0 ) i - - 4~~ -4V  (U --4 C~~~ = —
--4 -i-I 1).0- .-4 C03 0 1 — 4  Ca .0-

— 
~~~~~~ ‘U C&. - . - . 10- i - 4  Ci.. 0 - 4 4 0 0 -  0

• -..) 0 0~~~~ O 3 C a  Q.. 0 0.. Ca --~ 4 - 0 O~~~ 44-
‘ 0 0 ) 0 0  ~~ U) Ci) • ~ 0 ) 0  0- • -_I

5 Ci) -i-4 w~~~ 44 0 ~~ cn ’-4 E 0 --I —- S-~4) 44 4 4 4 . )  4 4 0 4 4 4 4  0.. 3 0 . - U  02)
0- > 4 ’ s 0 C l )  t4-4 --4~~~4-4 4.) 0 ) ’ C > 4 0 W 0 -  ‘4-’ -4.)
O ( U 0 2 ) 0 I-l 0 1 0 0 1 - _ I  0 0 C U . 0 0 1 C)  (1) 0
Z~~~~~~~~ 0 

ii 
H 

I



S - - -

-

~~

5 1
Es I

5

—,

0
01)

— -c
0.1 4.) 0 0- .0 0 • 0.1
0 • C U  - .40 4-’ — I ‘C— I  0)) 5
0 I~~~~.0 44 0 0 ) 0  >4 --I Cl) 0 - 0 ) 0 1 — 4  --I 0-

Ca • 0 00 )  - _ I .0~~~~S-i — 1 0 3 - . 0  3 U ) ( U  0.. - --4
S 0) E --4 0) ‘4--s —4 30 . .  3 0 0 0 3 4J ~~~~
4: 0 - ’ U 0 0 . 144 0 0 )  ~~~~~~~~~~- - 4 >  • 0)-_I~~~~Q : WV.0- 0-s 0) .0 —I S

.0 ‘ O 0 ) S-~0 ”-’ E 0 0 3 0 ) E > 4 0 0 . .0 —4~~~ C)’ X ” -  44
0 1 4 4 0 )  ~~~~~ 0 ) 0 ) — I  --4 4--s 0 ) 4 4 0 . 0 1 0  Cl)

C a 4 4 4 .~~-- i--4 4-I 0.0- E W V U ) %~~3 .—4 0.. .0- 02) ~~2 0 0 ) 4 4 .  0 ) 0 1 )  4 0 . 1 C U 0 ) W 0 > 4 - 402) c~~0 ) 0 .  44
2 4-. C W 0 . . O V U - ’ i--4 3 ‘U 0 1 0 4 4 . 0 W 4 4~~. l V C U C ) - _ I3 W O  .0 k -

‘3 0- O-4 0fl~~~~W 4 ) 0  0 01) 1.4 0) 0 1 . 4 ’ U 3 U ) S . 1  0 ) 4 4  44 0 ) 4J C)
Ca Es E U )  - . 0  V — 4 4 4 0 1 0 - I C U E  ~~~~~~ 44 --4 S-s -.-4 G)
4: < > 4 0 - 4 4 0 0 1~~~ U) 0 . 0 0 ) 0 3 — ’  0 ) — 4 4 4 0 -  0 ~- C1 ) 0~~ 3 0 3 0
S > C U O~~~~0 0  • C U C U 0 0 0 C U O - - - 4 4 0 f l--4 - - - 4  44 .4.3

.0~~~ ’U - - s E 0 ) 3 C U ’ C 3 - - ’’C -l) 3 4 4  ‘-4 0 > 4  4 . 1 > 4 4 4

~~~~~~~ ( U 0 ) ’ 4 - E’-4 ’U 0 . I Q Q 4 . l  c~ 3 0  0 ) - (U •0 . .-~* CU 0 ) 0 ) 0
Es C U 0  01 --4 V Cfl 4 J 0 0 :  ~ 3 3 -~4

0) ~~~~~ -4 4.) S- W 4 ) 0 ) 0 _ I  V .0-3 - W - _ I W~~~~0 S - 0 0 4 0)~~~~U) C i--i .-4 i-- Q S

.0 - 4 0 ) 4 4 1 -4 3 4 .1  0 0 4 4 V 0 ) 3 >  - - 4 0 1 > 0 0 . 0 - 401) i-I .-4 .-4 -, 1
U ) C U 0 ) . 0 - O 4 4 C uUl ~~ 0- 4-s ‘4-a 02) 3 4 -~~0 Cfl -_ I f l ) 0 - 4 4 --I (U --I

2 0..1 1 . 1 0 )0 - 0 . .  0 ) 0 4  0 • (‘3 >4 3 ~~~Cl) 0.. 0.0.44
111 0 *1.1 0) ~~ Q 0.-_ I~~~ U ) W . - 4 0 0 ’ C V . 0 3 0 1 C U . 0  UI 0 . 4 0 - 0) 0 ) 0 1 1 0
Li’ 0 0 ‘4.4 0 O ~~~~3 0.Uu ‘4-l W W 0 )~~~ U-’ 3 c-’E0 4.1 • 0)
IL >4 0 ” -~~0 02) C U C U 0 - i  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 4 4 0 0 ) 4 .~~Er~ o —  U U ~~~~44~~~~~. 0 0 . W — 4’c 44 - - 4 0 C 0 0 . .’ - 4 O 0 0 Q E . 0 4 4~~~~~~ 44

I 0 V 0.i S.1 0-4 - l i--I 1 - 4 0 1 ’ C . — 4 0 021 CU 4-l S-s 01-_ I 0 - I S - 0 C U 0  ~~~4 4 1 . 1~~~~~~~I C U C U 0 1 0 0 - 0 1 C l l~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
_ I’-’~~~~~0-4 - l - ’ 4 E - - 4 .0 0.Ca~~~~ 3.0 0 U ) 0 . 4 4 — 4 U ) U ) 4 4 0 ) I C 1’4-~~~~~~~~~ -~~~~~ 0) 5

Ca I 
5

~ Ca
2
-~ 0-.

Ca Es
CI) Ca 0

-~~~ Ca t’) 01) 00)
~ Cl)

< U  Ca Es S-i
— 

If)
~- Z 1 . I  4 4 4 . 3

4: 0 - C U
CI) ~u ‘3 4 . 1 0 ) 0 )

— 0 1 0  C) 0 E C & .
2

S — E s 0 )  Es 3
0 -4 44~~~ 0)

-
~~ ~~ 0 0 )  Z Es

201) 01) >4 Z E s <~~~ ’3 S

> 3 20



______ ~~~~

-

-

‘1 

-

I

rj~1 —  0 0 ) 1 . 1 C U 4 . J
1 . 1 0 )1 CU

S 01.0- S-I S-I< >4 I 0.4 . 4 0 ) 0 ) 0 . 4-.
0 0 4 . 1 0 . O C N

0 0
0 . 0 0 2 )  44 E--.S 

~~~ ‘-4
-‘-5 .0 0 1 C 0 3

4 3 . 0  E s
0- 4 4 0 c~S 0 > I O C U~~

• 0- 0 ) 0 1 )  C U E sOn
C • 0 • W 4 - ) ~~0 1 0  0 1 W U ) 4 4 . 0 C a
Cl) 1.10
~~ ‘U --I C U C U 4 4~~~~--4 Ca

4.) ~~~4 4 C U  0.i Z
4: 0)- i- -s . — U ~ 4J -

~~~
X 1.I V 44~~~ . 0 E  

S

Ca 0 1 0  4 - l E O~~~~O
S Z - ‘ 4 0  0 ) -_ I 3 --4 0-1

4.1 CU • C U 0)) -
.0 - 0.. 0 ) 1 . 1,-I E 5

3 3 -_I
S-l --I 1.l 0 0 C n V  - - l 0 . C U E O

S 
~~ S - i0  • — — 0 ) 0 0 0 1  C U 0 - U S-I ’4-4
0 0 - U )  0) 02) - - 0--I .Q C.. 0-4 0 4.)

O Ca Ca ‘4- 0 -_ I S-i .0 .0- 0 1 > 4 Q ’ l - C U — ~z 0 2 0 2 )  0 - 0
I’ t ‘3 i--I -.-4 V 0- - $  44 CU 0.

‘3 0 4 —— 0.. Ca Ca 0 --i C’3 4.1- —— Es
— C U ’ I  • Es Es “3 $.i V O~~~~CU 0 . 0 - C a

4: 4: 1 . I V W  4-1 0 O C a
— > 0 0 . 0 ) 0 )  Ci C 0 C U  > ‘C-_ I Cl) 2

— 0 U ) - _ I .0- 0 0 ) 0 ) 1 . - i  0 0 1 0 - 1 4 4 0 ) 0 / )
0 .44  >4 >4 0 . 1 0 . 0 - 0 )  3 0 4 4 0 ) - - I

~ 0 0 2 )  0 0 0 0 . 0 .0 0) O 0 0 ~~ ’ C
2) ~ 0~~~ 4-’ Z Z C U C U  .0- • V O I W W E-i

C 3) --i S-s U-1 0 Ca Ca O~~~ 0 — 4 E 0
-
‘ — U ) C U 0 1 0  Ci C E U )  • 0- 02) 0 ) 0 S - 4~~11 - 0 — l  C U .~~~0 U ) -’4 4 . 3 0 )

S-s Ca Ca 0 ) 0 0 0 ) 0 -  C U 4 4 . 0 4 - 10~~..0) 4 - 10  5 2 0 . 4 0 - - I  3 0  ~~ C U 4 4  U ) C C l
• 0 --I Ca Ca 44 — 44 -‘--4 ~~~

-_I .0 ~0-4 0) ,—4 t0) .0- -— , 0 -4.) .3-3 3 0 S - i —
0 S - 0 1 s - 4  0- ‘ C O O  . 04 4  0 0 )

- ‘  0 - 0 ) ’ C ’ 0  0) 01 3 1 .s 0 - 0 - i 0 ~~4-4 1 . W 35 - --s - - I - 0.. Cl) 0) 0 0 O Q . .~~ - 0 ) O 4 . 0  S
2 0 . 0 ) 0 1 )  Ci) U) 0 4 . 4 0 0 ) 4 - .  ~~~~~4 4 3 0 - I

.&. C
0 -~
2 Z Z
C
— -3

5 Es ..Cl (I)
4: < C a  Ca Ca

- • 2 0 .0
0.4 01)4: = 3 ..~ Ca
S Es Es Ca Es
4: C.) 0 2 4:
X Z3~~ 3 5 3 2 C
Ca <Ca X  _X .4:C Es Es I

I -~ C C a 3 (I) I (/3 C.) C.)
4: I 2

Ca I Es ~-4 :03
- •  Ca ~~~~~~ Ca :03 C

I i  

‘ 0 0 -3  4: -Cl
> ~~~~~~ Es Es Es -

1~~ ~ - C b  z
0 0 - 0  ‘3 ‘3 Ca 5

LA - 
_- - S ~~ SS ~~



T~i
—’----- 

~~Tiii~~~ 
— 

~~~~ 

---— -.— ‘-— ~~~~~ ~~~ ~~~~~~~~~~~~~ 

~~~~

‘ 

~~~~~~
‘—  —~~~~~~~~~ ---~

•

, 1

I >1
Q 4.)

4 1 0 1
0-4 >4 02) ~ ‘i-IS

I
C
- 0 1 0

~~~ 4 1 C U  V~~~S -,
I A  ~~~~~~~~~‘ V C U - - I

P
5 ‘-~~~- 0 - J . U )  —

- — 01 1.-i 0~~
— ‘1-1 .0S. 0 . 4 4  0-i --I
U) 0 4 ’ 0 ) 4 4 0 .
~~ O 0 . E C ’ 3--4

5 ~~~~~ ‘&.1 0-s O5 

~ .

i—I 0 4 0 1  ~- ~~~0.4 - l C U a ’Z - 
S

~4.4 -4.4 1
.0- (‘3 0 -

E I ~~~ 0 44
c~4 4 - _ I  cO.. 0 U)
-4~~~~~0 4 .

‘1-1 .0 E V - ~~ S
0 ) 4 4 0 . 1

(‘-4 = 0 ) 0 - V O W  Cl)
-~~~~ C/)~~~C ’44 ‘ 4 . 4 W D ~~0- . 4-) 5S Z s - 4 .0 .0 44 01) -‘4 44 -_ I

S ~~ ‘3 ~~~0 0 ) 0 0 - 0 ) . 0 0
• ~ — ‘0 -‘4 -i-i i-—I i--I -‘--4 -U ~~I

~ 
- Es W 0 4 - _ I 0 . U  0 -_ I

< 0  3 .~~ --4 0 4J
- r-,i > 0 1 4 4 0 ) 0 0 0) (‘4

S 0.0)  O W C U E 4 - ’ -’4
~~~- C a O  “-4 . 0-)  C U — 4

44 U) 01 ’4-4 ’0 3 44-IEs rn ~~ 0 1 0 0 0 -  ‘ U s - I V O
0 4 - ~~

1 . s I  0 ) .~~ 0 0 W - _ I
.0 0)~~~ 0 0) 3 4 4

5 0/3 ~~ 0 O 4 4 0 1 ’ C  CU~~~U) 0- i--40 0 0-
01 01 ‘ U 0 - - _ I-_I

04 • E U )  0~~~~4-~

- -~4 0 0 1 . 0 0 )0 -_I.-.l 4~_ Z 0 . E C U C ’ 4 ’ c-_I U)

.0
- — zS < C a
• C1)~~~~ I 

5H

>



_____ — 

- 

— — —— — _ __  — 

-, — —

I

0 - 0 ) 0  1
0-4 0 0 E 0 0 )  .0- 0- on

>4 ~‘-4~~ I-_ I  ‘ - - 4 0 ) 0 - 3 0 )  U ) ( U~~~-4: ‘-4 4 4 0 ) 4~J . 0 W - . - 4 0
-~ 0/3 _ I Q 4 U 0-4 ‘00  E~~’o

0- 4-1 0.. 4 4 -
~~~0 ~~~~~~

. 0 0 1 ) 0 0 )  0 0-_ I
0-4 0 0 0 4 i~~04 -_ I 0 4 0 0 ) 0  “4 -I EsS 

0.. Es 0 0  01 44 0 0 - 0 4 ’ 4  4 4 ’ - I C a
4 0- 4-) --4 0) . 4 4 0 ) 0 ) 4 4  ‘ U 0 ) - 3

— - V - _ I 0) 0.. 0 . 0-~~~~4-’ W 0) 0.Es
-~ ~ 0 E - ‘ 4 0 0 0 ) 0 . 0  0 . 0) 3

L - 
~-‘ Ca 0 — CI) 0)~~-4 -_I 0. —4 0

- :., ~~ 
U ) 4 4 .~~~’ C 0 ) U)  0) 0 - 4 :

F i. ~ 0 0 ) 0 )  -_ I~~4 0  0) 4 4 0
14 .~ -~ ~ 0 0 0 .~~ ‘ 0 ’ C 0 4 4.0 -_I 0 ) 0 - 0
1’ Z _ 0 0 4 0 4 U V  ~‘-_I Cl)

U) ~4.3 ‘00 0-_ I  E U )
> i O O . 0  0 0 0 1 . 0 . 0>  04 _

—I 0 4 C~~~~ CU ~~~U ) 3 0  0 ’-’-i S

‘—4 0) 0 4- - I  ‘ 0 0 4  0-s 4 - 4 0 0
C CU 0 ) 0 4  O C ’ 3 O E W  0

0 4 0 4 , -I 0 - O - 0 C U 0 -  0 ) 0 ) - i - - I
0 1 0  .0 0) 0~~~ -i-3 0 a ’  0 4 0 - U )
0 0 - 0 4 )  0- 0-s 0 ) 0 0 4  W~~~ 0

0 0 . 0 C U 0 1 4 - ) 0- -_I -.--4 04
Ci S C)  Z < - - 4 . 0 0 0) - i - - I  ~~~ 0 ) 0 )  

_ _ _ _ _ _ _

‘I 0
2

S - -  0
- H

Es ‘-Cl0 4: Ca C))
2 Ca

5 s—s Z 2 Ca
1~~ S 2 .4:• .4: — 4: 5 0..

S Ca
- Ca C ) .0

Ca 2
- •  ,..Cl Ca Ci .4:

4: Es C.)
3 Ca 4: 4: Ca

- -  (/) ~ C Ci
— C) Z C.) .0
> 2 04 (/3 —

-
~~~~ 

-
- C 04 —4:

— _________________ ________________ _________________

— 
S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ S 

-
~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :—ii~~~z”~-

I - 
-

‘

I 

I

V C U O
0
-0) 4-1 0)

0) Cl) (1) Cl)
0 0 0 0- -‘4~~~ 04
0 0 0 0
Z Z Z Z

Ci.. 
S

0
~~- U)

Z >44 C 003
H > I

- 5 Es ~ C))
.4: 3
2 (/3 i-Cl -

S H 003 -
• 2 2  3

‘3 I I
~~ —4 Z U)

• 
- Ca Es 

‘34: -4 Ca
i-Cl Es Es Es I
4: Z -4: Ca
3 Ca > 5

- Ca S (I) C I
3 003 Ca S

> 2 (3) Ca S S

‘3 Ca —
~ Es

2 0 3 0.. C

LA - - -4



- - ~~~~~~~~~~~~~~~~~~ 
r~’~~ - 5 5 

— ~~~~~~~ 
—

--— 5 -- 
S
~~~~~~~~~ 

- -- -- S-- -S-

~~

S

-

- 

_ _

- - - - > 4 0 0 .  01 4 001 ~~ 0 0  — .0 4.1
0 u 3 c2) — 0

- - rn --4 - 4 - 0 ) - U 0 )  “1 • (‘3
— -. ‘--4 - 0 ) 0 -  E

~~~~~~~~~~~~~~~ -‘-~~~~ - ‘ 4 O C U 0 -  - -

‘3 0- )~ 
04 3 0 1 E 0 -  4 4 0  0

~~~ 
0 ‘ 0 0 . O i 0 4 > 4 J N •  I i

-~~ .0 - ’- ’ 4 O O --4 ---l 0 ) 4 4  0 ) 0 ) 0 ) - - IQ)
> U ) O E - ’ U 3  0 0 )  >~~ 0-i --I

S — 0)) ‘3 4.1 0 1 0 . 0  5
Ca Ca 4 4 0 0 1 > 0 )~~0 0 0 )  — U) . 0 - ’U
-
~~ 44 (/3 .~ 0) 0 )003 .0 —I ‘-- I  -U

~ 
W 0 - _ I C 0 -~~ 0..0 >1r - 4 0 4( ’~~~Cfl

0~~~~~~E s —1 -
~~~~~~~~~ 

0) _ C ’3
- Ca~ 0 0 2 )  01 4 ’ U ) O E

0-4 • W 0 z 3 ~ - - I 0  4 0 r-l 4J 0))
•V 0’0 1.-s C)) -‘4 0 ) Q i - — 4  0))0 ) W . 0 0 ) 0 -

~ 
-4-~~4~I 0 - 0  --4 -_ I . 0 - C U. 0-0  0 0 )  0 ) 0  X 0 4  0 0 )CU i--4 4 ,-4 4-s 0 0  ‘ ‘ 4 0 )

5 • - 0 . 0 0) . 0  0 ) 0 )  0 4 . 0 0 1 4 ) 0 .
I: 0 4 >~~~~> 4.1 0.0 0. 0 0 4 0C U 0 1 - _ I0) O 0 .0  0.o -_ I 0 ’- I  S

- ‘ 
> ‘ 0 0 4 ’ C.0 4 : 0  ________  _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

• 2

H



TII~~ II ~~~~~~~~~~~~~~~ 

5

I
_ _ _  _ _ _  _ _ _  _ _ _  _ _ _  

S

V~~~~ 5 —4
I Es

Ii
5 !

S
• C

0
Ca

4

C))

~~~~~~ 
, 

I 
F

0 0 ) 01 4-) 44 0. 04 u 0 ) 0 4 w  .0 > 0 -
0 0~~~ 0 . 0  0) > - . W W  - 4 4 4 4 0 1 0 ) 1 >  U’ 0 - _ I

E
•~ — 4 4 0 ) - - 5  -_I — 0 1 0 0  0 0 1 0 4 - J 0) .0- .0 I (3)

,.-
~ -‘4 -0) 04 - 0 4  -- 0 . 4 4 0 ) 3 .0- 0 - 3 0 . 0 0 )

.-4 -_ I 0) CU 0 ) 0  4 4 C U ’ 0 . 0
— ~ 0 -_ I  C U - -  ~~~-_I W V > 4 — 4 Cn W~~- 4 4 4
— 

~ 0V > 40 0-  >4 ‘0 •.~~ (:3 — 04~~~~-.-i
‘S ~~ 0 0 ) 0 4 0  — 0 1 E 0  W . 0  0 ) 0 3
Z 4 4 3 4 4 -~~~--.- 0) • E 0 )~~~ 4 4 0 ) .  • 3i-

~~~ V 0 4 . 0 U) 4 4 3  V E ’ C . 0  0 - - _ I . 0 U ) 0 1 0  0< — > 0 0~~~ 0 O 0  0 ) 2 ) - r i  W E O W 0 4 O E O  ——~ O.0 -.-s 3 -_ I  .—Cl E ’ C  E 4 4  -44 0 4 E 0 - ’ - 0 ) 0S 
- — - ?Cl ~~~U) O 0 4  Ca -~I0 - - .04 - 1  • - 0.. O . 0 4 4 0 ) 0  3 --iEs -~ V 4 4~~~ ~~ 0 U ) 0 4 C l ) — s  — . 0 0 ) 0 ) 0 4 0

~J) ~
) 

~ 0 0- . .  on O 3 a j ’ 4 -~~---4 -_I 0 - 0  0) 4.1 C) 0 - _ I2 ‘ 3 -~~~~ •- 0 - C a  04 0- 0) ‘ C - ’ 4 0 m 4 4 0 4 u ,
S .0 0 4 E 0 0 C a  0. > - i O E 0 3  0.0 -_I 0 ) 0 05 

4 > 4 0 C U~~~~ 0 C ) )  0. 4 4 C U 0~~~ 0 ) 4 4 0 ) 0 1  0 1 3  • w 5 5

C ,_I~~~)o 0 ) 0 1 0 ) 0 2 )  0- -‘4 0 0 ’ > 4 0 4 0 V  E z
44 0 4 0 - _ I  0 ) 3 0 4 0 )~~ ‘ 0 0 ) -  CU -0 ) 0 4 4  ~ • - 0 ) W 4 4 0 3  01 W E 4 4 O - I  .oJ V 0 ~1) 

S

• 04 0fl 4-I Q 0 . 0 4~~~~ U ) - _ I  E W  0 ) 0 0 2 )0) 0 0-4 0 4 . 0
W . ~~~0~~~ -_ I 0 ) 0 ) 0 4 0 0 ) 4 4  O 0 4 . ’~~’ 0 0 1 E W 0 0 )  4 4 4 4 0 -S 

- 0 0 ) 0 0 4  W V C ’ 3 3 0 ’ 4 - 4  . 00 0  0 4 E — I ”4 N U ) 0 C U
- • 0 1 0 0 . 0 0 1  4 4 0 - 4 0 0 4 0 )  . 0 0) 0 - ’~~~~- .-4 ’4-1 CU 0 . 0 1 . 0

_ Ci~~~ V C U U )  U) 2 — V 0 1 ’ - - I  (‘~~~0)~~~~~4 4 ’ C t f l~~~~~ C U . 0  ~~~E O

C
S z

z S
-4 0) 3 U)
5 0- 0-4: 0- 0 0->4 C a Z  --I

Ca 4-~ 44 44 
5

5 0  --4 4: ‘3 Z O
-Cl ‘3~~~~~ 0) —
4: 0 4 - 0 4  0 4- -4 ~~ 04- -~~o.i3 C a 0 1 . 0  X 5 4  E - i 4 4 0 4~~ 5
If) C a > - ’ 3  ‘3 0 — .
-4 0 . 0 3 ) 4 4  0 . 0 4 4  ~ - S 3  0 . 0 0 4 4
> ~~ ‘ 3 C  ~~ 0U)

C.) < ‘ 3 0 4  0 

~

-

-5 - -~~~~~~~~~~~~



S 

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I

4
S 

APPENDIX C

- COMPUTATIONS

L

‘
5-.

Ii

4 !



— - - T~~~ T~T T~TT ~ T~~JT ’  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~

~~~~~~~~~~ ~~~~~~~~~~ - -~~~~~~~~~~~~~~~~ 
- - -

- - 
- ‘_~~~ _ !, ~~ ~ .f -~ - - / ~ e 41 -~~~~‘ 41 ~~~~~~~~ ~~~ ~~~~~I --

I ‘-
~~~-~~~ ‘.v -2 / ~~~~ 

I .

S ~~~~~ 

~~~~~~~~~~~~~~ ~ 
~~~~~~

- 
~~~~~~~~~~~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~

4 -  C- -—
~~~ ~~

. - - 
~ 

/ ~~
),

-~~ 

. -

~ 

— - 
~ 9- . i3 —  ‘$ i~~ ~ / t~-

~~~ ~~~~ 3,j~~~~ C ~~~~~~ A) J~~~ ~~~~~~~~~ 0.4~”S
/ 1 

—5-——-—

—
- — C —~~~~~ 

-
S -(- S -J ~~

5- -

—

I — ~~~4 — i ,. j , )  ~~~~~
— ~~~~. 

zs-  i 1 9  7~~
p -

~~

- = 3 -~~ ~~~~~•• S 
3 22. ..- •-

~~~~~ 
3

7 /

- 

(4 se 3. 9.S i j  Ar.— ‘~~~~—‘c.~~? ~~~~~~~~ ‘~‘c~ -~~~~- - ‘ ‘~~~.-- 
/ 

~~~~~~~~~ ,,

~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~
—

~
-•

~~ 
• 
- S

S 

, • , 3~~5 (.~~~ 72~)(,’., ~~~ ~ / ~~ c -

I - S -~~~~ - ~~~ ~~~ ~ / •
‘• 

~~ 
-
~~~~~~ ~ ~~~~~~~~~~~~~ ~~~~~ ~~ —~~ ~~~~~~ -- - ‘

~ ~~~ ,X~ -i-~ I 4 1 ~ ~ - i 
7 

.4f .2’P ~~C~~j  7 ~~A’~ ~ 1

•~~. C~~ /C3~~~~~/ ,’. 7~.- r-~ - ~~2 99 - .  ~~ 24~.oô c4 
5

- l

- . 
YffiRD U~~YIS DIXON, INC

91 ROSI1.AMO &VU4IIE
p Q. BOX 91
CALOWELI, N. J. O100&

LA 
-- _ _



~: ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
-
~~~

i I —
~~~~~ 

- 
~~~~~~~~~~~~ ~~~~~~~~~~ 7 

~~~~~~~~~~~ ~~~ 

-

- 
~i- 2 7

1 ~~~~ - ‘ / ~~~—h.(.J.. ,-i ~~~~ ‘4~~
’j.. —

~
. , -  ~ ~~~~~~~~~

1 
- I 

~~ I-

6 &T S ~~~ ~— 4 C~ ~~~~ 
— F~~- -~~~~ s

~~~~~~~ ,~~~~~~~~~~~ ,t- ’--~ ’~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ( ~~7~~7~ .3’V )  
~2~~-~’ ~~~

~~~~~~~~~ ~~
///

~ ~~~~~ ~~~ ~~7~
_ 
,~~~ ) 

/

/) ~‘/~ /J~p- /~~~~rt.~~~~( ~~~~ /
,~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~ q7c. s~~ 
=

-

~~ 

: 3.12. s .z a.~~~ ~) . _(~~~~~~~b)

- S~~ ~~~~ 3 9 ~~ ~~ ~~~~~~~~~~~~~ ~~~-~~~~~-€ , ~~~~~ ~~~ 47t 3S~~~~~
/
~e I / ’ !  ~~~~~~~~~ ~~~~~~~~~~ 

)
L • C - ~~ ~ ~~ & )  ,~~

¶ 
•
~ L. ~~~ 

- ~ -(  4’~~ O,a, #~~~ ) /3..~ ~- c~~ 92- 
‘

Q~~~ 
3,9~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ / 2 7 Z0  -

2) , /  ~~~ ~~
- 9-( ~~~~~ 

~~ 
J //~~~ 3/~ ~~~-

- 

S 

-I 

~~ (2. s) 2

;) 7; *~ ~~~~~~~~ 
/ .c’,’-z-.0

/43 ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ —~~*-c p~~~) /  ~~~~~~~~~~~~~ ~~~~~~~ ~~~~
~~~~ (q.~1c. -‘4~~~ ~~~ L/. 917. i’~’) - S

// 
~~~~~~~~~~~~~~ ~w~’z.c~.)

ft (1
-.~~~~~~~~~~ A.~-j ~~~ 

/ - ~~
‘

~~~~~~~

27a a S

,

~~ 

‘ •..1L4 CONVERSE Y~RD D?OVIS DIXOL ~NC
- r 91 ROSElAND

p. 0. BOX 91
CALOY~ElL, Ii. J. 01006



— — — ~~~~~~~~~~~~~~~~~~ 
— —

-~~~~ ___ ___ _  
_ _ _ _ _

S 
~~~~~~~~~~~ 

- 

:

j  
—

-~ 3Y - .~ ~~~~
- c~

~ I ~
- - -~~~~~~~~~~~~~~ .~~~~~ — ‘ -~- ~~..O~)L’ ~~~~~~~~~~~~~~~~~~~~~ 

/ J~~~~~’

S 
~~~~~~~ ~~~~~~ 

~~ ~~~- ‘i - ~~/~~-‘ 1

A T~~j~~~~~~~
- _ i~~~ ~~~~~~~~~~~~~~~~~~ ~~, - -:: T~~~~~..

-
~

- 
~~~~~~~~~~~ ~ 

, ~- 4, / 1 - ~~~~ ~~~~~~~~~ 2 ~_d v ; : ’ - ~~’~~ - --- — - - - ,- . _-4 - - - S — - ~~~~

- 
S - 

~- - ~~~~~~~~~~~ ,i-.-~~•4 ~~~~~~~~~

H :

~~~~ ~~~~~~~~~~~~~~~~~~ , ~~ . j ~ ~~~ $-  / J ,i-1 ~~~~ ~~~~ 
. 

~~~~~~~~~~~~ 
.~~ L_ .~ ~~ ~~~ I ~~~~ ~~~~~ “ “- ~~~~~~~~ ~~~~~~~ ‘~~~ ~~~~~~~~~

- ~~~~~~~~~~~~~~~~~~~~~~~ 
,

~~~~~ 
.,,.~, 

-~~~~ ~~ ~~~~~~~ ‘‘,-: -:,. -i~~ ,_~~ 
,, ;~ ,~

, ••
~~. 

. 
~~~

—
~~~

_ ~~~~~~~~ - , . —._. - s— - ~~~ 
.--: -

~~~~~~~~~~~~ I~~~- ~~~-‘~~~- ‘ -~~~ ‘L< ‘~~~~~-~

-

~~ 

—~ —-- - . .. ~~~ ~~~~~~~ c- .,. ~~~ .~ ,-: 
~ ‘-~~; - -~~~~ 2.L— 

~ —- - -
~~- - - - -- ~~~S ~~~~~

- 
•- .

~ 
• :  - -— /1 ~~~~~~~~ ~~~~ & ‘ 5 _ ~~~ 3 ~~ 

- S S S - S S

~~~~~~ 2 . P -~) ~~~~~~~~~~~~~~~~ ~ ~~~:- ‘.
~~ ~~~~~~~ ,~~~J S

- 
-

5 ’-- I-, 
•- - - ‘

~~~
s -- — ~~~~~~~~~~~~~~~~~ ~ f?’_~~

~ 
;— ‘ --

~~
- ‘

S -:~~~~
---t..~~~ ‘-€ “— -‘~~~-- ‘~~ 

‘ ,~~ ~~~~~~

- L~~~h~~i ~~~, !L~ ~~ ~~~~~~~~~~ ~~~
- 

~ . ~, ~~~~~~~~~~~~ ~~~~ ~~. • .-
~~~~ S

- • 
-

~~~~ :~~~. .~ - -‘ -~~ - 
- ~1• ‘ /~~-~~

S 37~~ ~~, 
~~~I ~

I /~ - 3~~ I S

- 
~~~ ‘ ~~~~~~~~~~~~~~~~

S - a *- 
- ~~~~~ ~~~~ A ,’:. c....~. rr- .~~ .—~

- - ~~
,

- - CONVERS E WA RD DAVIS DIXON, INC 
S

91 ROSEUNO AVENUE
PO. BOX 91
CALOWEILI N. J. 01006

-- -5_~~ 5 5 
-



~~pr. 
-

- - 5 -- - -  - 5 - - - 5 - -  - S—-—~~~ ~~~~~~~~~~~

I ~~
‘ ~~~~~~~~~ ‘ .-/V7 : ••0~ 

(3 7eor-1/ t~~
_ -~~~

-c -) ‘~7-0- ~~~~~~~~ 7~ ’ ~~~~~ Z ~~~~~~

1’~~
_
~~~

.7_ NYDita~o6’/ — ~~~~~~~ ~~~~~~~~~I ~~~~~~~ ~~~~~~~~~~~~~ ~0NVERSE WARD DAYlS OIXON,INC S
91 ROSELAND AVENUE

I —“-

~~~ 

‘~‘4~~~~ ‘~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ P. O. BOX 91

CAUJWELL, N. J. 01006
z-. ~ a

I
l’ ~~~~~~~~~~~ / 0 — / L. i1~f .1,d N ~~~~ 

(A3.., — ;- ~S’- l-~s~~~ A .~o

~~~&‘4/~ ’ ~~~ C~ ~~ 9~1,4 O ~~~~~~~~~~ ~
) S

~.~~~-P4147~~.1 ~~~ - o ~~~~ ~~~~~~ 3. O& ...-,,- . ~~~~~~ ~~~~~~~ ~~~~~~
I 

- ~ t~- / ~~-~ --‘-~-
-

..C~a.- aI.s. V. //~. vo ~. : 2.~ -l -) ~~~~~~~~~~~ - V ~~~~~~~~~~~~ ~~~~ ~‘ 1 P ~~‘ ~ s—&., S

~~~~~~ 0 S
_

_S

9~~7 ~ 
~~~~~~~~~~ 

~. o~~ 

S

5 5

~__1S
~~~~ \

~ -~~~/ Z- -o Z30~~Z.) 4-~~—,c— ~-o~ -
~

_ _ _ _ _ _  
r60 i - 7~~~

2.. ?~~~.~~‘f 3 o ~ — Z~~O~~3~ 4 -~~ ~ 3. •~~ ~ 
.. -i-

~~
-
~~) S

7 - 

~ ‘/O 
...,7

S ••-
~~~c0 21 c/ £

~.Q . 2~~o~~,) ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~

!,ro ~.. 112.0 -
~~ 30

9~ J ~i ~
-.c ~~~~~~~~~~~~~~~~~~~~ ~ ~~~

fLf 4/ 7 “100 -‘

-

• S
q.-

-

~g5cg&,o .. C, sc.rr~’ Cis,,_ ve — -

- - - S - - S S

S - ---
5-

S .5— —

- -

- 

-

4., -, 
—

5 - I

I - 7 ~ 

~~~~~~~~~~~
~~~

-
~E .V0U~ ~~~~~~~~ ~ 

q
~~E— p-r~



S 
S 5 5 5 5 5 5 5 5 5 5~~ 5 5 .. 5 . _ ~~

— S 
~~~~~~~~~~~~~~~~~- - --— — 5- - - - — _ _ _

- —

0~ 
-

8~ PC~~’ ~~~~~~~~~ 
r~~ .- ,~~~~~— - / / E

~~~~~~ ~~~‘ ‘~~D 0
:-
~~~~~-

-;--- / lvo, e..o~ci-, - ~ tOa~ / i7/. ’4 ~~~~~~~~~~~~ 3 Q/~~

~~_j4 .~~~~~~ I4 4—~.~oivQ~M’5-d 04,r.-s

~~~ RSE Wt~R0 DAVIS DIXON , INC

~~~~~~~~~~~~~~~~~~~ N S SI RO~ELAUD AV ENUE
p. Q. BOX 91
CALOWaL, ii ~~. 01006

~~ ~~~, 
~~~~~ :,~ ,_.s. ._.#r, ) .0 9 ~

~~~~~~~~~ ~~~~~ o~~ ~~~~ 
- l7~~

C.: Cc4 3. ~.Z. — 0. ‘43 p 
ç~ i-~~ ~~~~~ ~~~~~~~~~~ 

7 4 ~~~~

2. C~d~-5~Af ~~ 
0-

~~~~~~~~~~ S)S~ e~ ..V (a. ’ ~~.“$M. (2.411’ . P 3? 3

3- ~ S ~~~~~~~ ~~~~~ a,-’ 3 “~ —‘- ~~~~~~ p3, 174, 
5

/ -

— i~ sa. ‘0 ~ P~ ~~~ a Ov.s’.’ .. s-’ ~~~~~~~~~~~~~

Il
l

H /
3 2~~ 

-
~~ a. ~1’o -

~~~~~~ ~—‘~~~~~ ~~~ 
4 AJ~~~~ ~~~~~~ ~~~~~~ ~ -S . (~~-

- 
~~~~~~ t<~, ~ k0~) 

3 -- 
S

~ (,.G. 
- 

‘ “-
~
“----- s..— ~~~~~~~~~~~~~~~~ 5S 5

‘1 ‘~~
—

~~ 
—

I [ ~~ (,
~

.. L( ’~~~0.O~ ~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~
Q m4 ~~~~ ~~~~~~~~~~ ~~~~~~~~1T71-f t  ~~~~~~~~~ ~~~‘ ~~~~~~~~~~

/d4

~

, - Nc., — / ,~r~’a.- ,~~~.,o -.~‘-- ~~~~~ 5

~~~~~~~~~ N~.. %~-

~~~~~~~~~~ 
/ 3 ~~~ 0

‘
~~

— S

3~~r(i7~~) L~~~ ~ 
(
~ z2.frO.~~~~~ ~~Q 

~~~~~~~~~~~~~~~~~~~~~~~

_ _ _ _  ~ 1q33 -
~ 21 2.—

~~~~~ 3 
3~~~~~L1~~) 3~~~ + 1(3•t oq~~~~)~~ [~~~~~

- ~oo,~O) LJ 2~~~~ 
—

~ 35~~i ~

3 7c( ,7~) ~~~~ [(3. L o.Y~~)J[~~ - i ro.o~~o~ 3] ~~~ S

3 r~167 ‘ 3 ~~~~-4~~ ?I~ 3 ’~’ -~~ ~~ ‘,~~q S

~~~~~~~~~~~~~~~~ ~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

-

_ _ _ _ _  

76~93 -s- 3 3~~~(6’~~& 8) ’t ”- ~~~iO ~
. 1 7&- O

S 

- -



~~~TT” ~~ T IT II I T

J ‘r P~.,i’i:/4’/7r ~~~~~~~~~ °~~~~~“~~~
- 

S ~~~~~~~e/o ey ,VOD t/41f7:
-
~ %~ v~~~ _oc..’ - t) ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ 

q 
~~~~~~~~~

- ~~~~~~

S 

~~‘.OOO ~~~~~~ .~ØØ ~ ‘DL - S/~~ 
-r w ‘-

S -~~~~~~v (P
~

-) ~~
‘(‘4~~ X ) ~4_ C’~~ ’~~ —“i-3 (ots — / ‘~ ) ~ 2.h.-S~ I

~~~~~~~~~ ~~ ) o o o o o
—

f~ S3 392.. Z8~7.. 3’~’/ l-

1073  6S~~~3 393 7

S Zo~~ .. 
~~~ -

_ 7  1O~3 7O 724 7

33 0c~ //~~O j 3 9 / S  ~~ 9 S 7

- 

L 
~ ?/.~~f ‘170 0 /~?‘17 ‘?so9

I - 

7
/

,

/ -
S -5

/ - - 

- S
5-

-~ ~~ i~J C ~~ 
/
/

/ -

L /T -

— .‘ —

S S /
- 

‘)~~
_

1 —  -

I - - CZ! IIJI~~~

[ -

~~~~~~~~~~~~ /

/

S 1/
’ CONVERSE WARD DAVIS DIXON , INC .

~~~
-I - 

,, 

- - 91 ROSELAND AVENUE
P. 0. BOX 91

• -

I - 

- 

CAL~~~~~~~1, N. J. 01006 

-

S - 1.4~~ • /~~~..i 
~~~~~~~~~~ 

S

~r:

S S -~~ S



p.— 
~~~~~~~~~~ 

— — 
~~~~~~~~ 5- -I ’• 

~~‘1_ . - -

~ 

- * 
l — ~z..- 

— _~~ S~~5 S . S • S

F 
-. 5-’k

~ ~~ -‘
- -. -

-
-— - S~ ::‘ -

~:- ~~
- • ~~~~~ ~

p -
~~~ ~~~~ ~~S (  -

- ~~~~I. ‘-  S

t~’-~~~~ 

- 
_ r-~~~ I~~~ 

~~~~~~~~~~ 

5-
-

. -
- 5-

- 

~
-. -S

-
~ .~ ~~ -~ SI ~~~~~~~~~~ 5-._5_J ~ S ~4~~~~____~

_ _

~~~~ 
;
~

\ \
\

~

\
\
\ 

S

—
- I

CONVERSE WARD DAVIS DIXON , INC S

[ 91 ROSELANO AVENUE --

P. O. BOX 91
- 

CIALDWELL,N. J. 01006

I



r
~~ /-‘~,

#)
~~ ~,

f/~
),/’1 ~ Z)F~ ~~~~~~~~~~~~ 

‘/ ~~~~~

I ~~~~~~~~~~~~~~ 3 5 ~

-
~~ I ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~~~ ~~~- .

-
~~~~~~~-‘ ~ oJ 2

$ ~~~ ~~~ hI’ 6/

I ~~~~~~~~~ r~~ ~~~~4 
S

CONVERSE WARD DAVIS DIXON , INC.
- : C 91 ROSELAND AVENU E

- 
-

- 3~~ _S 3~~2.s— /~r-s-o P. O. BOX 91
S -‘ ~~~~~~ io~ ~~~~ / - CALDWEU., N. J. 01006

— 2.1,.~~U / 7 c~)0 z.”1.~o - ‘~~~<)~~ O

S Z ? ,r04 t’4 2.S0 Z.2~6c ~~
f~

_) 3”,-
~cr~ ~~~~~~ 3 ’ ) 3 ~~ 3 /  Z_ OQ

I 
- 

,
~~~ ~42,~~~3 3 i37~~’ ‘i z. 7~~o 

S
S 

‘,‘3,~ w ‘4r3’~~ ~~~~~~~~~~~~~~~~

S - ç~ ~~ ~~2. 2.sl) 
~~6 1 ~7 ~~ rz, .,. ‘Q

.~-~~ ooO ~~~ 37~~ ~~~~~~~ ~~~~~~~~~~~~~~ 5

A ?;,~~~-~ ~~~~~~~~

1 :- - ~~. ‘ ~~~~~~~ &a7rz.) 
~~. 7~

—
~ (,

~~~~ _ 2~~U

1 ~~~~~~~~ (~~ 1.~~~ ~~~~~~~~~~~~~~~

~~~ 40 62..$ 
~~~~~~~ ~~4, ,~~~~0 S

60  ~~~~~~~ ~~~~~

- 
30 ~—2.z.c0 ~~~ 3~~o

- 3 ‘44 ~~ ‘.o~ 
) 0~~~ ~~ ~~ ~~~~~

q79~—o
39r~o 3~~/ ”

- -
~~

. 3~~375 3 ,i. c 3~~ 30.) 
S

t ~ ~~~~ 3io.-)~
4’2- Z442.S 3/ (.)~)Q

g - ~~~~~ ~~~~~ L2.37~~~ tó .’? 1.—

S ~. 2$D 3 ‘_$~~~~ ~~~~~ 
#3- 1.4 ~) 

S

k _
~~~ f’-”

!tr~
0 / 4 Z . s~ ~~~~00

- 

1

5-  - - - — — - 5 - - --~~~~~~~~ - 5 - -



- — ,__-S _~~~~~~~~~~~~ 5 - 5 - 5 -~~~~~~~~~~~~~~~ 
-
~~~~~

,——----.—- --—--- --— -- -,~~~~~~~~~~ -- :-

- ‘ A

~~ Pr” ’ ~~~~ ~~ ~ t) ’-.’ /~~ 
- 

~~~~ 
- - I-- S

- - t;- “~~~-~~ :,‘ 
~~~ “ ‘ 

•

~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~ — !~~~~~ - r  -7 C- 

-
~

~~~~~~~~~~~ ~~~~~~~~~ - ~ - - - - -, 
- -

~/ -

t t ~~~PL-~~~~~
/ -.,~~~~~~~~~~~ si-~~~~~~~

I 

~~ ~~~~~~~~~~~ 
- 
.

/
/

• ~ ONVER SE WARD DAVIS OJ~ DH, J~ C 
S

91 RQSELAP4JJ AVENUE
P. 0. BOX 91

j _ CALD WELL, SN. J. 07005~~~~ 
--

S —~_: -‘ ~ - ~~~~~ 
- S

S // —

/ ‘

S

/ 5  
5-

S II
~~~~~~ j  /

~~~~~~~~ /
~~~~~~~~~~ 7”

/

I .
-:5

‘S
-5-- 

5 -. 5

- -

— ‘~~5~5~ 
—

~~~ -~

H
5- ------ 

_
•_ 5

,._ — -~S- S S —S5—

t
.3 -, - -

4

N
S.— ~~~~~~~~~ T I I

• 

, 
. 5

; 
-i 

-

, ;-
-5

~
)

— —-5—-——— — S S ~~~~~~~~~~~~~~ 



-1~
’- Ji:H ~~~~~~~~~~~~~~~~~~~~~ -~~~• 

“

~~~~~

.~~~~~~
- ~~~~~ ~~~~~~~~~~~~~~~~ — 

~~~~~~~~~~~~~ ~~~~~~~~~~ -- -~~ 
-

. ,~~~
‘_ -~~ -,j - ’- -è .~. -‘I--- S

- 
~~~~~~~~~ S~ ,L ~~~~~~~~~~~ n ’  fl~~ 

I

S 
- 

—,- - 
‘ ~~~~~~~~~~~~~~~~~~~~~~

H ~~~~~~~ /1~. LO 
S

/ - 1/. I
~~~~~

S 

~~~~~~~~~~ ~~~ ~~~~~~~~~~,. 4 J ~~~) J O  
— 

~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~ /v~~ / -~ 

- 

S

~~~= ~~0 73t ~ ~~~~~~~~~~ I~~ 
__

b ‘.4.. pL ~~~~ ~~~~~~~~ ~~~~~~~~~•# ~~ t? 
~~~~ ~~~~~~~~~ ‘ / 0  .~~

:~~~~
.. ~~~~~~~~~~~ ~~~ ~~ ~ .,~~,, - • - - - 5 - ’ )

~°~‘; 
_ #~~
- 

~~
-
~--~~~

_— 
~~~~
...-, ,~ ,— . . • 

~~~~~~~ -

~~~~ ~~~~~~~~ ~~~lj ~~

CON VERSE WARD DAVIS DIXO N , I1ICI
91 RI3SUA~W AVENU E

S 
- 

P. O. BOX 91 -

S CIALDWELL N. J. S 
- 5

_ _ _ _ _ _ _ _ _  ‘4L.A S _ _ _ _ _ _ _ _ _ _



— 5 _ 5 — - — - S — ~~~~ nr ‘
~~~~~

‘-

~~ -: ---- -—---- -- -5- - - - - - - -

5 - — -- - -  ____ — —-——-- --— -— — -- - -——_— --- 5 - - 5  -5- - - - 
-

I JOSEPH S. WARD ‘~~S~~C. /
S 

BY~~~~~~~~~~~....0ATE 4”” 91 ROSELAND AVE. CALDWELL N. ~ 
SHEET NO. ~~~~~~~CHICO. BV .DATE X~I.~~~1!. - .108 ~~~~~~~~~~~~~~~ 

J sUeJECr

-
‘ 

~~~~~~~~~~~~ 4~~~,j t ,.—~~~~~

~~~~d . ~~~~~~~~~~~~~~~ N y

- S ~~~~ ~ ~~~ ~~~~~~~~~~~~~~ ~~
/

/5~~~~~ S

C&,sq..2.. $ 7 f 3— )  ~~1~~~~~LI/,/7 
d v ~~~~’ LL_ /~~~)4  4.~&d

~~~~~~~~~~~ Cv ~~’~~c-~...t

-tL~ c4hi/,f1 
.,-/ /~~ q~t~ 7’L.~ ~~~~ ~~~~

LAJ c~ aV- ~~~~~~~~~ 
g .  9~ o.3~ ~~ 

j

6&v~ dr ~~ i~~-~~ ~~

~~~~~~~~~~~~~~~ 
~~ ~~~~ 73v.  -~~~~~~

4 ~‘J4  ‘~- c~~~_e )—e~t-c ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ /~~7~~ ~~ 
— 

S

ç ~~~~~~~ (~~~~~~~~~~ )
x t -~ x ~~t-~~~ ~~~~~ ~~~~

VL ~~~ ~~J ~.4 1___ a -

- ~~~~~~~~~~~~~~ 
5 ( .~L-~~

/ -

/ 
~~~~( _ k ~~) 

~~~~~~

~~~~~~~~ I.u qq~ .g-~~oa- g ç3~~~ 
I L -

- 
q4~3.~’ Prv S-fJ~~L~~ ~~~~~~~~~~~~~ ~~~~~ /U ~ _____ “ . 3Y—.~~~~r.. 

-. , ~~~~~~~

4 a~ ~~~~~ 1~~ 
- 

~~~~ ‘rn o. ~r -4.-. ~~~ ~~~~ ,~! ro~i c~yi~ I~ t 
C ~~~~

* 1 
~~~~~~~~~~ _ 

~~~~~~~~~~ 
- _

W~~~ T~~~~F 
_ _ _ _  ~ _ g :  /I 3(,I ~3 e + ~~og. B~) ~~~~~~~~~ ~.I —

? !. Oh -

/- ~~~ ~ 81 ~~ 4e .tt ~ ~~ ft ~~~~~ t f ~~~.A— ,~ ~~~ ~~~~~~~

~~~~ ~ 4 ~ S

—~~.~~~2- .* c3c+~~~/ o 7s~ ~~~~~

‘
I 1 ~~~ c~ ~- -.~~~ 7 

~- 3~~3 ’-1 -

çc’ O (

r I ( 9 ~~~ L-

S 

~‘(‘~e4 t ,  44J- ~~~ ~~~~~~~~~~~~~ •~J ~‘L •1’~ ~~~ -

_ _  5- 

-



-- —— 5- -~ —— - - -~~- ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~—

- 5 --

i JOSEPH S. WARD 
~
, 4

91 ROSELAND AVE. CALDWEL..L N. J. 5 0
~~~~j 2 ~~~

_

JU B.1Ecr S 

~‘r-~ ~~~~~~~~~~~

1 ~~~- q ~o-3t4 .’ .~~ ____

I 1- -’,S1,S S

3.~ Z
1~. ‘~~

‘ 

~~~~ -S ~~L- ’~8~ -~4 I 4 =~_1,~
- 

- AS 
£L~~ Q~ -l~l _____ _$/  4

S I g~~~
’ —‘

r 
- 

1 -\

/ I
\

~ 3Q, ( l b. 
~~~~ 

:6 .
* - 

~-ts’ i-” 

II E . -~7g&14 
_ _ _ _ _ _ _ _  ~~~~ S S S ~~~~~~~~

i
_~~~~~~~~~ _S

- 7.2’ 32 ’ ) - \

5
- 

I
I ~~

-— - i  . /2 • -4-
$ V 

~~~~~ — — — — — — — _I_ — —I--

E L - ~~~~~ 
i_I__ I 

-

—~ 

22

1~o C o A~~~&I#dt’~~014 ~/ *,$e, 7’5 / 71~~)~~~7~ 
1,1

1

S 

I

- -S



- -S -~ - •• 5•~~~~~~ -S5-5--5-•5-’~ 
5-~~’— ‘ --- “~~~~~ 

~~~‘ *5-~~ _•S_• -S5-
~~~~~~~

I JOSEPH S. WARD I
BY .OATE 91 ROSELAND AVE. CALDWELL N. J 

SHEET NOS~~~~~~~~~~ .OF5-9S~~.~~.

1 HKO. BY ?~~~~~OATE~~LY!~! JOB NO.1~i~~QI~~J!.L

lua.1EcT r ~~~~~~~~~~~~~~~-
“

~~~~~~
‘ ~~~~~~-~~~--~~- S/ ~~~’.

.11~ 
~~~~

‘. 
S

~*a(,,7,iL
1 4 ~~ ~~~~~~ %~-~~-~~~ ~~~ da~ ~tt ~~/. q7ç. 8~’

4 c4~_t,y-4j- & 7t 7.z~~~~~~t~~ )+(~~~~~~~~~ S~z ‘.‘~~) 
S

- %o’7~~-~ ~~
q
~~-~-33~ 3 = 

5 ,g/07 ~~~~~

H - 
~~~~~~~

- 
-

~~~~ 
~~~~ 

-f-S L~+. ~~~. ~-~~~--.--ti ~ ~-~~~~H~~!’7 ;L~ 3 7 ~ ~~~~~- S

~~~ .fr ~ ~~~~~~ g L ~~~~ = /-1 (‘~ 3 7~ ~ 3.-,

~~~~~~~~ ~~~~‘-~~~~~ 
~~~~~~ 

(~3-

~ / s_ /  /~ -~~
.-- S

~~~~~ ~~~~~ 

:i~
. 
,~~~~~ 

-
~~~~

--‘-

~~~~~ ~~ r ~QZ 
_ _ _

~~~~ ~~~~~~~~~~~~~~~~~~ ~ -~
-
--~--~ - 

-

- -r
~~N---

F-5~ ~:?‘~
- 1- — 

~ / S 1 ’ 
/ -

~~~ 
-~ -

sl-~~ 
/~~ j _~J•)J ~~~~~~~~~~~~~ fl~ & ~~i•5•~/ 

_ 3 44 ~
S ~~~ ~~~~~~~~~ #4,- ea... — /2 - ~~ f~ I

S 

c(o~~ ~ ~~~~~~~~~~~ ~~ L J ~J,t~1 v~—L--~ ô~4 3 - ’~~ ~4 S I .  ~~~~

I ~~~~~~ fr t 
b4 .A .h I

F~v ~ 4 -tL ~~445-jj -~~~-.t
- g ~~~~~~~~ ~~ k —~ v.~O~~~~-~3

I:~~d~~~~~~$~ 4k 4~~ ~~. ~L ~5e~ ~ bl)..J 
p

4-. P~ o~~ 
S h e ~~ I A 

S

c170 Z p~~’r’1 a
I1.4%Si 1_ 4 ~~

( (o1~ .
~
.. 8-3�~~ ‘73 ?6 -f- 3 .c ~ 33?3 ~~~~~~~~~~~~~~~~~ 

-

~~~~

- S  

S 

~~~~~ 6.1 ’* ~~..‘
1’ -

_eJ_
~
’ ~ d

~~ l
•
~~

)
~
v—...-t ~~~~~~~~~~ -

-
~~~ ~~~~ 4 I~ ~~~~~~~~~~~~~ 

L~ I~~~- ~ .

1. y’c.-4..~q.Lto,J- ~~~~~~~~ f?sL L , ~~ .. ~~ ~~~ “ ‘~~~ ~ P_~S_~~~J( S

Ok. ~~~~~~~~~ ôv ,s4~-’~.- ’-~ •



..
~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~-—--~~~~ 5 - S ~~~~~~-- S 

- 5- --  _ _  _ _r - — --5----- — - — 
~~~~~~~~

-
~~~

—
~~
-:-- ------ 

~r’~’-~~~~
_

~“

—V.- JOSEPH S. WAR D DATE - -$.L-1-- 91 ROSELAND AVE. CALDWELL N. .J. SHEET NO~~~) OF~ -

P41(0. BY ~~4~~..OATE~~~~L?1. .108 No~~~~c.-~L~; LBJ~~’-~r 0/ Lok~q ~~~~~~~~~~~~~~~ 

~1’ ~
(a

~
;/(

~i 
-tti ,- 

‘

~~

°

~~~~~ 

5-’

~ r 
~~~~~ E/ .

~.-q4. o4 ~~~~~~~ 3g~ -N- ( ( cx t L - i ’) ~~~ L 3 ’ t ) ~~ (zzx z ) J14cJ - i3 8 6 7 +  ‘
~ f f 1 O  -

~~~ / 2 3 Z  ÷ ~~~ 8O . ,oL1~~~ /‘.

P.S
~~ e1/L.iJ~ ~ -c~~~~~ t4. v~~t4 , ~~~~~~~~~~~~~~~~ c.. ç ~~~

-
~~~ £?40t’. ~~~ wv-U ~it-.p~~~ ~-~~~~cA ~~~~~~~ k #..-.--~~ ‘

~~~~
S 

~~~~~~~~~~ -

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~

/~~o I 3 lb.

S ~ - ~~~LIL~~~1 ~~~~~~~ 
j L’

~~~~~ U~ 3 6 f f  
=

~~~ A~&-~. ~~ 0L.~i.-—~
~~~

“ ~~~1 c~_ - .~.L~s.ho ~~ ,~ ,~
t-’j’ -S--A 

~ / ~- 
~~~ t.i e - ~~ -.

~~~~~~~~~~~~~ ~~~~ . ~~~~~~ ~~~

- 

~a.-’~ 4~ ~iL~ ~~o ~- ~ ~~~~~ 2o  ~3..~~~ CL.4~1-&J - ~~~~~~~ ~~~~~ 
-

S 

- - ~~~~~~~~~~~~~~~~~ 4—U ~~ LJ~/ )

1. b~ . ~~~~~~~~~ £- o—~ 
e 

~ ~~~~~~~~~~~~~~~~~ -~~~~~~ d ..~~

- ~~~~ +~~-<-.--~ ~~ ~~~~~~ 
S

I I
• 

• ~~~~ ~~~ t)~~~ ~~~~ ~~~~~~~ ~A

S~~~.- ~%A~157. *~ ~~~~~ - 
~~~~~~~ 

,~.-,,-1 ~~~-~~ --~‘ ~~~~~~~~~~~~

~~~~~~~~ ~~~~~~~~~~~ ~ i-— IL, a” ~~~~~ . , -
, -

:

A -c-t ~ t4. e.74~ L-f~ t~
v
~

f J c  I ~~~~~~ .

L ~
J- re~~~~~~~~~ c fr-5- -

~~ ~ e a-a.-’.

1’ 
~~~ 

- 

~~ ~~ L( ~~~

at tLD Q/~ e1J ~~~ 3c .%. ~ J - b/.c -e~~ - 
~~~~~~~~~~~~ S‘fl i _ —

~~~~~
• 

~

U~4~.jk ‘ -‘-‘i ’- _ _ _ _  ‘°~~~~~~~

- -  737 17

— 
- - 5 -



JOSEPH S. WARD
S BY .. L~~~-~~~~.0AT E ~~~~~~~~~~~~~~~ 91 ROSELAND AVE. CALDWELL N. J. 

SHEET NO~~~~±~~~ .0F -
- P41(0. BYF~~~’ DATE .YL’~ 7~~ -   

oe NO. J (:JtS -.
-~ IUBJECT ----a ~-~~~~-.- 

Aid- d~~ . ~~ W ..,%~ 4( 
1

&Vc..-L ~ T- 7 3 7  ‘~~ 
- Z. 30?o ~~~ -

-

~ J 4 
/ W O I 3  ~~~~~ ~ ~ i- ~~~~V / 23010 -~~~ , j i

~~Q ~~~~~~~~~~ ~~~~~~

- S

-
~~~

- 
~~~~~~

—
~~ -

-
--- ~~~~~~~~~~~~~~~~~~~ ~~~~~~~ / .ss~ss i~. ~~~~~~~ ~~~~

— / 
5
.Y 

- 

~, r~e-co.... ~~ ~ d: I F S

-/ ~1c ~$c~ s~.&tt .1 ss~~-SsI~s~.. I~~ ~~~~~~~~~~~~~~ 7i~

~~~ ~~~~~~~~

I 
- ~~~~~~ 

-tc~ ~~~ 

- 

~~~~~ t, ~ & ~ ~~~d. 
0-

- 

I -
1 - 2 3~~~~

’
~~~ ~ / ~,

.-. j
S 

5e. t-5 .~ . ~ ~~
- 

~~ ~~~
,

- 
/~~~f) - 

-

- 

~~e~~~51~ T1L& ~~~~~ -- 
_

L,  P~ 1 
~~~~~ ~ ? .AL_li— S-

- 

~~~~~~~~ ~p—~~ =
~~

t 

~f ~~ F’ 
~~~~~~~~~~~ ~~~~ 

- S

d*~~ i~ ds~~.. ~~~~~~ 
.,, 

~~~~~~~~~

- 
~~

. ~~~~~~~~~ c..G ,~ .k t-r&L( -to ~~~~~~~ ~J IL ~~~ —
‘-‘ 5-.

~~~ & C’~~ M~ . / kt. 7~~~ S~~v~~~,t - ~~~~ C~~ ~~~~ (
~y s ~—~ ~~~~~~~~~~~~~~~~~~

J . 
~~~~r i 

F5 &~O 5 fC I ~~-4 / V $A / ~.4, 4$~~ ~“~s%.hI /~~ /~ . ~D-.t ~~~~~~~~
~ ..

I F~SY ~oc~~ t’~~ ~—e~~~ L~ z~ J ,.f c~c,  
-, ~~

— -- - - — - — - ~ ‘;

I ie ø~b.~J ~P.C 0w .,3Mte+ I A

~~k •1D4- 07 2t*~ ~~~~~~~ ~~~~~~~~ 4. -
~~~~~ 

-;
~~~

-- f . - .  - )
1 j 7~~.’-S lL,-~~ ~~~~~~~

~z~’-~ ~cn.. -t- i~~-5 ,c ioiS-~ f 8  ~3S 1~3~~ + i5 ~93  + ~~~~~~ t~~?C.’~~
f ) flJ.2.I -~~~ ~~~~~~ ~~~~ —

I L~ F7x l2.’,~ — -+. U x — 7- 1 7 x  I~-f o t 3  737~~~~~ t-~.-)

_____ 
- ~~~ ~

, ~~ r~ - Th 
- - S  

S 
-~~~~~~~~ - 5 S- 5



- - - 5 -  
___________

~~ 5 5 5 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~ T~~

S 

q”hr JOSEPH S. WARD
BY - - DATE / - 

SHEET NO OF91 ROSELAND AVE. CALDWELL N. J. -

f-RICO. BY~~~~~~.0ATE .~f~/.j S - 4DB NO. ~~~~~~~~~~~~~~~~~

IUBJECT -~

~~
•~~ I~ j ¼~’ —

S 57~4 ~~ IL.: 7)’ 0 P C ~ ~ / N ‘C  SL ~ IC ~~
- --v

ç7c).- z. ~~-,J ..

I ~~ ~~7 fl - )  C ~~ I ~~~ ~~~~~ C~~c ~~~~ - c ~ ~ -

~&& s+j ~~~~LJ~~~ ~j  ~~~ ~~~~~~~~~ 
~~~~~~~~~ 4 .- -

— .et~4f j t .ov.s ~~ b~~~, 

~
4. 2.1 - c’ L._.-7~ft ~ ~-~- - a  ~~~

I ~~~~~~ 
‘ .c ~~~~~~~ ~~~~~~~~ ~~~ ( _ 

~~~~~

_
S~~~~~~~~~~~~

’

_ S

- v~~-~ ~~~~ 
~~~~~~~~~ ~~~~~~~~~~~~~ -~~~~~~

- 

(.j b4 ~~~~~ ~~~‘i’s’ ‘5-i ~ ~~~~~
.. (La)

- 
S~ 

~~~~ Q-~- 5 / 4~~ ’-~~~~~~~~ ;

-1 ,‘ !3x9- ~~~ 2 - cx I~4r /7. 7S 7 / ~~~~~~~
4S

~~
#

- 4 r-c,~ /~~~~~3~~~~~ ;I ’4~~~~~: F1~~’8 17-7c ,occcc7

~~ K 1~~-~~~~~- ’3 ~2-~~s~c: I~~~~~7 / 2 - 08 17 ~~ S b  
S

~~~

- 5
)

3...

- ‘i-~~ x i.S IC 
~~~~- c~ f (A~~ ~ tc- ~ / 0 ?2 3 ’

- 

~ ~~~~~ ~~
) ~ ~~~~~~~~ ( j L ~~ 7-  ~ o ~ : 3 ~~

t c ~c~ ~~~~~~~

Z~~~- Q 20- 75 5C , ~~~
1 3 - 3 i~ 1 -3 7  x I ( ~~~~ Zoo 4i Z l . o 7  

~4 U 2.~~’1

~~~~~~~~~ Z-2.7x ,1 x I~-~r: 3o ’~f7 f~ ~‘ 5 S 5  ~3~3

t 3 S
~~~~~ 7 f / c Z 0~~3

I , 

~~~~~~~~~~ / Z / 2 z o  / 1. 0 / 3~~~~~~~~~~

- I - - r ~i~i 7~~~~j  5 7t4Zo.~ S

-. 
~~~~~~~~ ~~~~ ~~~~~~~~~~~ -r t~...,fr 

~~~~~ * 
2. / S~~1-

- / 5- 
~~~~~~~~~~~~~~~~ ~~~~ ~~~ !~, -~~~- — -

h . ~ ~~~~~~~~~~~~~~ 19 — Z  . -

~~~~ 
( ~~~~~~~~ Z- j -k

~, ft , ct ....-, 
~

~~~ il



- - ——-—- — -—— -—- —------—-~~~~~~‘.‘----—

— - - - — —- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

5~I , JOSEPH S. WARD
BY DATE SHEET NO ~~~~ ‘7 OF 

S

CI 0 BY ~~~-~~~0ATE ~~~~~~~~ 
91 ROSELAND AVE CALDWELL N j 

JOB NO A. 7Jo .~ - /1 E
SI1JEC V. ~~~ J~~ (S~~~ Z ~~~~~~~~~~~~~~~~ - ~~~~~~~~ -

I

I 
_

J ~l ie.$~ ’oA .s u~e~ 4 ~~~I~~3 . J~~ -.m~_

$ lt-C. ~~~~~~~~~ dl. 1~-t ~~~~~ ~~~~~~~~~~~
A ‘

— - — Art .. bO 4 . . f 4 4 ..~ 4.6v- tL 
- 

S

I. - - - ~~
_________ — —

‘ 
—fl, ~~~~~~~ ~~ ~,- ~~~.IJ~_1

- — Th.t lMt.’~~~t 4 ~~4j~ ff114 ~~~ ~~J 
S

• 
- - \ ~~~~~~~~~~ 

44~-c.4-~o3._

Z4-~~ ~~e~- c ~e~ .s ~~~~~ fr - cmIc ~I~~ .--. S

1~%t 3.Jt5~~kt•~ 
IP

~. 
•tL SI~~~~e ~~~~~~~~

- .  — — —  Ar~.. d~~~ yt t~~ 4o~- 1~ .
I ~~c.. ~ t..j r4 -

4’. ’ H
-r T -  .‘ ,i 

~~~~~~~- I _ _

__________ 

‘2-i,’ 

~

I A -b o-~~

~~ ~~~~~~~~~~~ 
b~1 -

~~ S

P-Lott; t4o* ~~~~~~~~ ~~ J 4  .f.vc ...1 .~, 
E.—~r~~w > ~~~~~~ ~ ~Z*~.kt~~~.r b-i . ’ ~~~

- - S- 
5- _~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



r h 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘

~~~~~

-- -- 5- - - -  - - 5 5 5 - ~~~S— -- -

~f 
I / / JOSEPH S. WARD /BY ~~~~~.~~~~DATE 

~I’~~ 91 ROSELAND AVE. CALDWELL N J SHEET ~~~~~~~~~~~~~~~~
(P41(0. BY/3’ 0ATE~~~.~j 2~~. - - JOB NO.A- J~~~-~~~~~~~ .~~ .

~~ •UBJECT ...~~~~ ~~~~~~~~~~~ ç. ~~~~~~~~~

I a A1Se~J ~ o.~ SAtS :A

I~’ r ’ J_ 14 ‘i~~~C ~~~~~ ~~~~~~~~~ I7 /724 ~~ç~~~.~~ ~

$ ~ ~~~ 
-
~~ - 

‘~~~~~ ‘~~~~ - ~~

i-~-~-~-e ~~~~~~
- -

~~~~~~~ _ 
4./k 2 J c  g~~~U.~Ie (~~~-

I f ~ D —.--~ Y .-J~~~-t ~~~~ /~~~~~~
6l~~ ,~ ~~~~~~ ~~~~~~~~~~~~~~~~~~~ / -

~~~
.

w.. ..--~~~~ ty.4~.,—-- -’-- .~-- ~~~~~~~~~~~~ ~~~~(ib~t~ flt.) IS)

___  

- ~~~~~ ,, ~Af~ ~~~ J. ~ —d. ~
-U_ e.,.-.d 

-b.~ ~~~ ~zz’

- 

$5f 03..-.-.J m~,4 ~~~~~~~~~ 
/ i g~G /  ~~~~~~ . / 7 3 / S f g  

~~~~~~~~~~~

~~~~~~~~ 
~~~~~~~~~~~1. 

~~~~~~~~~~~~~~~~~ 7 ~~~ ~~~~~~~~~~~~~~~ 
-

~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘

/7/7Lc~,4.~aS6oo-C) -I ~~~~~~~~ — 0. 9~3 ~~~~~~~~~~~~~~ -
/ ~~~~~~~~F T I  / IL? O(-cI /Li)~ 4~/o$* 1~

S Co~~~~ frec~ ~“~4.e o~
•: P40 . £ 7(3 3 ( P(a ~t v)

~~~ *b~47. ,~t O. 9 ~~~~ 
J -&eJ ~~~~~~~~~~ -r~~~~ -~-~ ~~~~~~~~~~~~ 

S

I (3~ C c9I_ :/8 ~ l)~~i S

~~~~~ ~~~~~~~ /~ ._,. ~~~~ 
—5--

I 
= ~~~

- 4’3 SL~~~~~ 

/

I .

4.
?-. tI L0/ /g 

~ 
~~~~~~~~~~~~~~~~~~~~~~ S ‘—1k s~~~

A~~~~
S
~~~~~ I~~ ~~~~~~~ frP~~2.~~~ 45-~~~~~~

~~~ F. c ~~ I. 6l’ •~~ p— S ~ a dLa. 1L~ -~ - 
-, -( .-. S

~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~

F ~ 78 6 20S — ~~/ 0 / ~4 (  — / 3 0  37ho— / 7 3 /� c~ ( ~~~~~~~~~~ ~~~~~~~~ ~~
- 

~~ Z78.r3o ~ -

- S



•SS.S- 
~~

_____5-S
~
_

~ ~~~~~~~~~~~~~~~~~ w .- - . —

- 
- 

~~~~~
- 

5- — - - -—-—---—-------.._ . .. _ 
- — - — - --- --—-— _ _

~~~~~~~~
_ _ _ _

~~~~~~
. 

—~-- - - - S  - -  5 S _
~~~~~~~~~~~~~~~~~~~~~~ :~~~~~~~~~~~~

--
~~
w —~~~~~~~~

Z7~~ 
JOSEPH S. WAR D 9

S 

- 

~~~~~~~~~~~~~~~~~~~~~~~~~ 91 ROSELAND AVE. CALOWELL N. J.

fUBJECT �
~~~‘• “ . S

-1 
~~ ~ 

— ...L!~~
7 q~~ 

— 
~~
. ~ a~

- 
—‘

• 1.~~ 
1~~. 

__
~~~ 2. 7 ar30 1)

S ~ j~~fr- o 1i1h.~cLe ~&i - ~~ tC - 
S

S ~ %4 + ~fl$t ~-Jt.ug k+ 4 1114. p~t~.c a~~ *~~r i..milc.- ~(4~o’—’ (Co..tcv~+t 4~+~vt4t) ~A4

~~~ b.... tV~~.Ll$ ~~~ ~~~~~~ 
1li ,~~ ,dd, 4~o,m*I ~~k1~ ~~ ~~~~~~ o~

- 
*ØC-J ~.qd bv$~~~ fl.~ (-t s~Jh~*# ~~~~~~ 

11. l%~l4Jt* *i~ .-r J, ~~~~~~~ O k ~ -~
- - g ~~~~ ~/ $~~7. / ~ ;~

Y~4I~4 t’~7 ~~ -S~(

4 1 ~t0wS.:, 4o~, ~ 4L -~- ‘ (.- ~ ~-1 a.L.~ ~ vt J~4 1~S4 ~~~~~ 
C

I I .~~~~.. ~~ 
~~~~~~~ 

~Jb ~~~~~~~~ ~L ~~~~~~~~
I 

t ..-f~ ttS’t4.*..-. ic.rI~

j

S I
i

1 
‘ 5

-1
H -

~~~~~~~~~

b

S
.

-

4-

5 - - - - S - .. - . S .. S S --



- 

I
S

I a ~~~~ ~~.d—~-
’ /s’~4~~ /97’1 ~~~~~~~~ ~~~~~~~~~~~~~~

I C ~ii’~~~~ J ~~~~. b..tg !

‘
~~~~ -‘~~~ 

‘

~~~~

‘

~~~~~~~ 
~1, L A~ 1.11 - ‘

S ‘-s’ 
-

~~~~~~~~ ~~~~~~~~~~~~~~~~~ ~~~ .4~/ ’~~’
;c ~~~~~ 

- I_~~~p<_ -~ -~ 4t ~~~~.‘ ~~~~~~~~~‘. ‘: - / 3 ‘~.,4?~~a ,., i~

:~I 
44) 5- /c 

~~~ 
~~~~~~~~~~~~~~~ ~~~~~~ -~~~“ , ~~~~~-~ c) -

~.-1
- 

I ~~~~ 
j,

~~ ,~ 230 ~~

-
5 

‘
~~ / ~~77o #/,~

S 

-
~~ .~~~

9\ 
,~~~~~~ 

S

— 2.~~,~~~OxO .4- — __

___
I 4 - ~~ I 1 ~~4 O f ~~

No~
,1 S i

~S1~ ,W ~~ = 9Z36 ~ — 7.7 ô fC...
— -

~~ ~~~~~~~~~~ ~~~~~ ~~~4~~~~J ~~~~~~~~~ Z ~Z4~5 J~Q 
S

- 
~ ..L-.~~~ * ~~-

-

~ ~~~~~ 
‘i~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ 

~~

- ~~~~ r~—~ 
c -i~~ %1 ~~~~~ 3~~~~

s ft S~

~~~~~~~~~~~~ 
, 

~~~~~ ~~~~~~~~ ~~~~~ S

I 
~~~~~~ ci~v c - ’-~~ .4

~ 
drw’—~ 

/(f4r’~

1 cid~~~~
‘.

~~
- 

~ 2i”~ ftci 
- 

C~ ~‘...s-~-~--”-- S/ I~

J ~~~~ ~~~~~~~~~ Y 4 7 1~ ~~ CO~~~~~
V

~~~~~~

~~~~~~~~~~~~ 
~~~~~ 

- 

~~o ad~-~;& .  12. ’( it 2J ~- - -

IS - - ~~~~~~~~~~~~~~ 6 /.S 1 ~—° te~~~
J r .  

S

- 
1 - �~~~ tJ 4- ~m%J1

.- - Pc ~ 
— , / .j  

- 
~~~~~

I - - 
- 

. ‘—~~ ~
-
~ -w S



-- - T----—---i1:i: 5 ---- - --‘---5-5 —--5-------;p --

1- ~~~
g- JOSEPH S. WARD

-

~~ ~;: j~
. ° 91 ROSELAND AVE. CALOWELL N. .J.

-: [8 J~~~T ~~~~~~~~~~~~~ ~~~~~ -~~~~ -  -

C~1~~ *,~j3 s7~4s~L” ri oF 7”-~~ b,~t’ ‘v’7’-1 W A r E~~
I :.~~~ ~~~~

—  - -

A-r ~~~~~~~~. ~‘ii .ec~- ~~~~~ c~~~~’.-~~ ~~~~~~~~~~ ~~~~~~~ ‘ø ’—v ~~~~~

I :. h ~7~~!~ S ” —  ff C 8 .S ~1 -
~~ z_, _ o

— -
~~ ~~~~~~~~~~~~ ~8!~.2 ’-’ -

~~ 5c$ ~../
1~~

ii 4-

.. ~ ~~~~~~~~~~ ~
) ~

S 

~d t - ~~1, ~~~~~~~~ f~
. j i -~~~~~~ 3 0 ’ /6 ~~ ~

-‘ . -

h—Mft t izz’_~~7. 1-fe 
~~~~~~~~~~~~~~~~~~ ~~~~

. 

~~~~ 

____  

~~~~1((~~~~~~~ )145 tL. 
S

( L k -  ,~ ,j- ~~~~~ 
4,

~~ ~ 3oc 1~~~ — 7g ~~ i = 2157_c I~~ . ~~

S 
P...~, • ~~. ~~~~~~~ ~~~~~~~~~ 

~~~~~ I ~“~ —“ ‘~~~ ~-‘-~.U

_~~
o
~~~ Us ~)

’ -
~
J 22c 7r ~3~~~~ç—

— —. .4— 1- ’~L 2
4,, /

‘- I S5 ).~S4 + ,z,9z_ q = ~Y,c-’73 ,‘~//fr -“

~~C~A C &  7L ~~~~~~~~~~~~~ q d ~~~~~ ~~~ IJ 5 .- - —
~ C i~°-~~

- 

~
)

- I 

FS 
•

t ~~~~~
. (o-~~~ 

Z2.~~7~) + i(3 ,o ~~~

I S-1-~b, I;~7 ~~~~~ o~~,t~il v i4~ —.7 ,~
. ,-~. ~~~i~~i

I ~~~~“ ~~~~~ ~“~~~~‘ °“- ~~‘.‘ ~~~~~~

4
- Th-t ‘-~~s~dk a,~ tt~-a. ~~~ct. (/2.-sc.. ‘i-) OI.-~e.

~~~~~ ~~~~~~. ~ V~)d~t—~ ~~~~,. ~‘i~ C..vtç-~ ~~~~I( ~~~
-

~ aftc.,, ~ 1-& A/4vh~,.5~4~4.-~ ~~ L~~(A4 ~~~~~~~~~~~~~

- 
PtE ~ ~CC1 tON s r4$;,~ I1y A~~4INc r rt.I~ I Mc , ( I C Q  fl~Ru ~1 4-~.i~~ 

I(.~~! ~~~~~~~~~~~~~~

,i (1~~~~~gq ,_ , /s o �/ )O +~~
7?-rx ” . 3 ’ ° )  1 k~.a

~~~ ~~ - 

/ S

n,,iz -ci-- i~, coo 
- -

- - 5-



P~Y I .7 1c. ~~te ~fP? f 7t Sk4-P 14 4
— - CS”c/c.J 

~~~~ ~)J.c c\ l ~~~ 1g 1:~(.~~ A 7 g 0 . c — ’I E

S(a-.L1 tCJ ~~~~~~~~~~~ ~~ ~~~~~~~~~~~ Oa,~. ~‘~-~-c ~~~~

CASC No. STARII.ITY ~~~AVI D( SEC-rio ” ~ A 7-E/ PIU ~Ecrgow

~~~~ o~~ ,~~~oi e~~~~~~~ +o~~*~~~~

CASE / 5LIO)N’~, oy~ PIa1,~ V , ii i~~ ci..r tt-~at P~.S = 1. 1-f ~ ~
S WATE~ AT ___________ 

C.~~-e ~ ~ Lt~s c.,-v J, c~m / 
_______________________

~~.. qd6 .8Y

Cdt-. Z. T~ erc ~~~-e, C~. I 2 Q 3U 1+. . i +  0t flit ~~~~~S 

ct~ 4-S’~ -k ~~~~~~~~~
~~~e. o.,.1y3 d. -W~ir-~~. ~I~ee1 7 o~. I - 

S

I F,-~w i o,-~~~aI ~~~~~~~~

CASC 2 SLII~~ P44 FZ 1.5 ~~~~~ 
~ ~~~~ v, ~

,j— 

~ ~~~ ~t1Ia4~

vIP,I-€ R. AT __________ ____________________ 
C&$-t. Z ~ c ~~ — c.j

/ R.~~1 1 , 4 ~I~ otI~ at i~’.-t
-tt-,~ .. ~~~~ 1 . ils~ t4.-rt,c.*w.~

- 
ove~Q Tus~N~N~ Ct..tc,- i~~ b~s-e.. ~ b~s~j

S hat ~ o* ~~~~~~1. 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

I
CA SE 3 ~~~~~ ~~ 0IV~’~’~ 4,

~
-

~rnre g• ~-r S~.,D/M4 ~ ~.3 ~~~f q
r~4~ ç -

I _________  __________________

A44~4’~o’~..-I I4 Jjt. 
~f fftvv~t~ r4. I~~ ~4. C14. rJddI

I 0vt~- Ca*c. 2 &.~~If ~~~—

I OvU ruDPlu.’e ~~~~~ C.I~a~~.t ~~~ ~
- 

~~
A~~~.~h o’. o4 .tI~ri. es~.U~’-i .

1



ir ~ 
- 

- -.
AD—A066 6’45 NEW YORK STATE DEPT OF ENVIRONMENTAL CONSERVATION ALaA NY Ffl t3/2

NATIONAL DAM SAFEtY INSPECTION PROGRAM. LAKE ALGONQUIN DAM (NDS—ETC(U)
SEP 78 E A NOWATZKI . S S SALZMAN DAt W5I—? e.C—O035

UNCLASSIFIED Mt_



- - ~~~~~~~~~~~
-—

~~~~~~~~~~~~~~~ ~~~~~~

1~I
r

L

APPENDIX D

PHOTOGR~APHS

I

$ 4:

:1:



~~~~

—

~~~~

--

I I  I ‘
~~~

.
•

5
~ I

I

H
FIGURE 1 CONTROL PANEL FOR RIGHT AND CENTER GATES
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FIGURE 2 RAISING OF LEFT GATE
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FIGURE 3 DOWNSTREAM FACE , RIGHT SP ILLWAY SECTION

FIGURE 4 DOWNSTREAM FACE OF LEFT SP ILLWA Y SECTION AND
RIGHT WALLS OF PIERS 3 AND 4
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FIGURE 5 CRACKS IN LEFT GRAV IT Y/SP ILLWAY SECTION
NEAR PIER 4
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FIGURE 6 SPALL ON RIGHT GRAV ITY /SPILLWAY SECTION AT
KEY WITH PIER 1
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FI GUR E 7 ENE RG Y D ISSIPATION BY BAFFLES
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FIGURE 8 MAK ESHIFT STAFF GAGE AT RIGHT ABUTMENT W IN GWALL
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FIGURE 9 FEATURE S OF RI GH T AB U TMENT SIDEWALL
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FIG URE 10 FEATURES OF LEFT UPSTREAM WINGW ALL
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FIGURE 11 LEFT ABUTME NT SIDEWALL
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FIGURE 12 SPALL IN LEFT ABUTMENT SIDEWALL
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FIGURE 13 SPALL AT JUNCTION OF LEFT ABUTMENT SIDEWALL
AND DOWNSTREAM WINGWALL
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FIGURE 14 LEFT ABUTMENT DOWN STREAM WINGWALL
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FIGURE 15 DETAILS OF SPALL ON LEFT ABUTMENT DOWNSTREAM
W ING WALL
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FIGURE 1 6 RETAINING WALL DOWNSTREAM OF LEFT ABUTMENT
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FIGURE 17 FLOW FROM WEEP DOWNSTREAM OF LEFT ABUTMENT - -
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FIGURE 1 8 DOWNSTREAM CHANNEL I
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FIG URE 19 TE M PORARY IM POU N DME N T DAM AT STATE C AMP S ITE
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FIGURE 20 FLO W O V ER SPILLWAY AT START OF IN SPECTION
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Disposition ~~~~~~~~ ~~~~~~~ Watershed ~~~~~~~~~~~~~~~~~~~~
..‘oundation inspected 

struc tu re inspected 

Application for the Construction or Reconstruction of a Dam
Appl ication is hereby made to the Superintendent of Public Works , Albany, N. Y., in compliance with the

orovisions of Section 948 of the Conservation Law (see third page of th is app lication) for the approval of specifi-

ations and detailed drawings , marked ~~~~~~~~~~~~~~~~~~~~~~~~ (8 ‘- i..n ~san  
-

, S t

ns~uvt~e~
p
~~~ . 5 5 . ..sere~vith submitted for the 

~ reconstruction ot a darn herein described. All provisions of law will be complied

vith in the erection of the proposed darn. It is intended to complete the work covered by the application about

~~~~~~~~~~~~~~~~~ 
(Dm 1

1. The darn will be ~~~~~~~~~~~~ flo~ving into ~~~~ ~~~~ in the

town of County of ~~~~~~~~~~~~ 
5.rnl 

(Cis. •aasI dii.... ..d d.r.,ii.s (is. s .,ii ki.s.,, b ,d 1,. di. . ssiIm ~,, ..:. .isu..usd, .. ..si ~ ( e •i!ss (

2. Location of dam is shown on the ~~~~~~~~~~~ quadrangle of the

Jnitcd States Geological Survey.

3. The name of the owner is ~~~~~ ~?.f 

4. The address of the owner ~~~~~~~~~ ~~~~~~~~~ ~~~~~~~ 1).~÷..N.....L 

5. The dam ‘viiI be used for ~~~~~~ ~~~~~~~~~~~~~~~~~ 

6. Will any part of the darn he built upo n or its po:id flood any State lands ? .t0 

7. The wat er sh td above the proposed dam ic o i~. ~~~~ 
.J ;I4S cqu arc miles.

8. The prnpo~5 .I i  lain ~v i ll -r~~Itc .1 ~OI1Il area at the iIiiIIel- e%t vkva t i ~ln II I

nil ‘i ii i i i i t i i i i ~t iiI  :~ . 
r 

_ t il ie 1(~ t III I%, I I , r .

LÀ .
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~~T. --

9. The maximum height of t h e  proposed darn ~bnvc the bed of th e Stream ~~~~~~~~~~~~~~~~~~ inches.
10. The lowest part of the natura l Aiore of the pond is . ~~~~~~~~~~~~~~~~~~~~~~~~ feet vertically above the spil lcrest ,

and everywhere rise the shore wil l be at least .5 f eet  above the spillcrcst .

11. State if any damage to life or to any buildings . roads or other property could be caused by any possible

failur e of the proposed da,n....~ Qjii&.:1j .~~ t -c. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

H12. The natura l materia l of the bed on which the proposed darn will rest is (day, sand, gravel , bou lders.
granite , shale, slate , li mestone, etc.) ~~~~~~~~~~ 

13. Facing downstrea m, what is the nature of material composing the right bank ’  

14. Facing downstream , what is the nature of the material composing the left bank ~  

IS. State the character of the bed and the banks in respect to the hardness, perviousness, water beari ng, effect

of exposure to air and to water , uniformity, etc ~~~~~~~~~~~~~~~~ ~~~~~~~~~ bed.

16. Are there any porous seams or ñssures beneath the foundatio n of the proposed dam ? — . 

17. IWASTIS. The spiliway of the above proposed darn will be.21*0 ±.... ..feet long in the ctea.r ; the waters
will be held at the right end by a ç.9.P~ gL!~U.t the top of which will be .~....f eet above
t!ze spillcrest . and have a top width of ... 2. feet ; and at the left end by ~~~~~~~~~~~~~~~~ 
the top of which will be 5.. . feet above the spilkrest, and have a top width of ~i...feet.

1& The spillway is designed to safely dis~tharge...J.2..3QQ ......cubic feet per second. (Gate s open)

19. Pipes, sluice gates, etc., for flood discharge will be provided through the dan~ as follows:
3 Roller Gates , 1.2 ’  high and 19’ wide S 

-  
- - -

20. What is the maximum height of flash boa rds which will be used on this dant ’ :~~.. .‘ 

21. Anox. Below the proposed dam there will be an apron built ~~~~~~~~~~~~~~~~~~~~~~~~~~~1 ‘— 6 ’  t~ .tck , o].u. i’ip—r z ~p 0 ‘ — 0”  wi-~~ , olu . boulcie r p:~vt~i~ 20 ’ — 0 ” .feet long across the stream fee t wide a, iil f eet thick.
22. Does this slain constitute aiiy ~~~ of a publ ic srater supply ? ~~~~~~~~~~~~~~~~~~~~~~  

— . 5 .
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MORRELL V ROOMAN ENGINEERS
L CONSULT ING CIVIL ENGINEERS

0 LOVERS VI LLE , N. V.

October 7, 19)~9

RT~~ORT O~I PL~.IT~ ~ fl~~~ D! LI~:C
j 

OF D~~I ‘O. ~~~
Oi~’

Hi.’ ~IL’rc~I-1 COU~’TY , tr’ -Yort~
—— a I

I.ternbern of the Torn Board
‘~ T01:’fl Of ~Ol1sHo.ailton County , ~-:e’.r york

Dear Sire:

I hereby submit a re~-’o2’t on the re~air and remodeling
of the dam across the Sacandaga River , at the Hamlet of ~!ella ,
forming ~that is kno~,n as Lake A].gonquin.

Gener~.l Do’~cripti~ n. This is a timber crib darn ~-rith-. reinforced concrete ~-ring ~a]J.e and concrete cu ~;—of t t,all , lo—
c~ited in the south~.’estcr1y tart of the Hamlet of ‘~1e1ls, about
600 feet above the lo’rer brid~;e , c—nd 1 000 fec ’t r,outh’t’est of

I .  the iron bridge at the northeasterly portion of the Hamlet.

This dam rt’.e constructed by the To’n ~f ~‘e11s in the
year 19211.. The dam had 5— foot t”laohhoarde, thich “crc tantened

• ~‘ith iron hooks so that they could. be lot’er~~ ~~‘rinr~ “inter ,
- 

- . 
‘ and so the f lanhboar ds could be lot-rered or t7ou].d. dro p during a

period of heavy flood.
- I ’.

The ~acanda~a River at the ..nir:ht of the dam has a
“aterched area of 263 r.quAre miles. Tht’ fliver flc-~rs through
~aoanda( a Lake and Lake ~].earti.nt , ~~~~~~~~~ about 11~ miles
U”)Strealll above the dam. The surfac e ar~ t of the~ e tvo lakes

-
. 

- j r 3100 acres. - Due to the rooded. chcLr:~oter at’ the t-~ateri~hed ,
• tho nature “‘i f the soil , the larr:e t.nnual ‘r~txit~1l , and the

storage capacity of the 1a~:os , the ~ry ueather flotr of the
. ~‘aCanda~:a r.iV ~ 1’ t~’ CorP~-ar~ t 1Ve ty lr.r;r , and thc, Lake fo rmed

b~ the ~a~t is at all ti~ ea filled.. -

-
-

— -____________________________________________________________________ - - •.~~ - -
~~

- --
~
--

~~ —— -.
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,RR~~LI.. VROOMAN ENGINEERS GLOVERSVILLE, NEW YORK

.2—

Flood ‘lotr. Due to the oh r~cter of the tratershed,t~~ ].~r~ e ~-onda~ e in the ~if er~ i~t 1a :e8 , the unusually large
~~rcent.~.~;e of rooded area of sand ~.nc1 j~r~.velly soil, the streamis n,t flashy nor large floods trcc:uent in spite of the steep
s1.v~es. Because of the c.lti~udo and dense ~-nocIs, over practi—crily all of the area, the S~rinç; floods are ii~hter and laterth”~n they ~-rou].d otheritse be.

Anrnle s’,il].vay provision has been r~ade.

Mevert heless , occasional flo.,ds do occur.
The folloring is the record nade by the United States

- L c-e~,lcgtca1 Survey from actual nea”ur~~ent.q of the ~a~:jnuj~ flare •

at the gauge station near Hooe, which includes both the east
an~ rest branches of the ~zcanda(~a River, and. at which placethe ~ratershed area is 491 square miles:

- - Instant aneous peak Daily peak fl ow
~ter ye..r Date flot-r (second—feet) (seco nd—feet)

1934 April 17 10,600 8,650
1935 - July 9 11, 200 9, O1i~01~~6 March 18 23,900 19,400
1937 May 15 9,180 6,800
1930 ~arch 24 16,600 14,100
19
~
9 April 25 11,700 10,L’.OO (At ril 26)

.19~.O 1-iay 2 10,600 10,200
1~
’J
~.1 1~.px’il 15 11,000 9,8501C~1~2 June 14 14 ,500 8,570 (June 15)

1~43 April 28 10,500 9,670194k A~ri1 25 10,200 9,020
July 20 20,000 12,600
Oct. 2, 1945 16 , 700(unpuhlished)l2 ,200(unpubljg hed)• 1~~7 June 3 16,600 do 11,300 cIa

(11,500 Apr. 12) ~.oMarch 22 
- 

l6,C0O (provisiona1)l3,60O(~,rovisjonal)

The peak discharge durinr the flood. of I~arch 27, -•

~~~~~~~ has been deterriined a~’ 32 ,000 second—feet. - - - . ::-~~
-- ~~~~- •

‘ :-

*The cl.ischarge at this point — December 31, 1949 —
~~ 30,375 second—feet.

~ ‘ 1  I
The dart has ‘1th~tood the f1ood~ , shot-rn in the above

• Y’’ ~~nce its c istrizotion , “it~~nt dfl.!.la; 0. On ~ ecr-r ~bor 31,
S 

• 1lar~h’oardr had flnt h~~en L - vere’~, and had , ir~ a~~ it ton ,
- 

1. 
‘ 

- 

‘- 

~
-
~~i ‘~~ th tl-’bere “c th~’.~ they ~-ou1d not 1ott ~r ~it :~~ut :- .

~f the ‘~ -tcr  a, c .tnr ;t  the;:i . ~~~~~ C—inch t ir:~ber~ ~~~
1_ .
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.1~

l’~~ n added t~ the tot~ of the f1aehboar~~ In conrecuenco of
4. — c ‘~1CL it 5- ’.n , r~~~e1:~’ thr~ fl~’ bc- re ’’ rio t bein~ lo”ered , .‘nd

~~‘- t~:’ held. in ~i.ace by the tir~ er braci~i:’, ~hici~ ‘as not a

~‘rt of the ori,~:thal sign of the -Ja: ~, the ~atcr ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

t~~- •‘i~~ ~allt~ a~~i ~~~-:~~ d out the ro~ cl’ a” at the ~outh of the
d~’~ around the r ing ~r.1ls , and took the natural ~~~~ 5.1, including
a h’lulc , b: rn , r.n:i other  buildin~ s , and ~rai-h ecl the~i dorn~’trearn.
T : i~ ~rashout “o.~ a -iro~ imateiy 150 feet ii ‘r idth , 500 feet in
l ~. -th , en d about l~: f oet in dr -~~th . Li t t le  other ia~age wa~
~~~ -~~ to the ~~~ ~nC. the tt~ ber cri~, a d  ~~

‘- -‘. -onry ~tng ~a11s ~?ere
int: ct , e~ ce’~t some of the t inber in the cribs tha t had been in
ror 2~- year s , and had ~artly decayed , - ‘‘ro loo~ ened . A portion
of the earth on the u~~trean side of the dam ~“as rashed ~~“ay.

The dam form s a lake extending over ~n area of 280
acre~ , and i~w ounds 52 ,500 ,000 cubic feet of water .

- 
- 

~~r,a1r and ielin~ . The Oounty of He-milton refil—
le~ the t-r arhout area oi’ the roathiay and built an earth road
thereon. This till ~~~ r’ad.e fro m a borro~-.r pi t and eonsi~ t r~
of fi:ie rand , gravel, cobble, and boulders of the natural foil S

found in thi~ locality. Rook fill t .’~~- i ~ laccd at the unper face
of the fill adjacent to the pond. Later the exist ing fla~4h—
boards were raised, then the pond refilled. There rae con~id—crahie leaka~:e around the flashhoardn aftor they were r:-~ ~e t~- 

•

the maximuri height, hut there was no leakaCe or neepa~e ~ i U ~~~~
tI~e fill at the south end of the daTa where the n ’th  waehout
occurred. This flU.  Is satisfactory , e~ ce’- t th ;-t it will have
to be raised slightly as contenplated and thorn in the plans.
It is pm~oeed to re~aIr the decayed or loose timbers In thecrib of the cIa’,, to m ake a nt .~ne—fil1 di.~t on the natural
rock about 70 feet bclo’-i the ~iain dam, to f-win a stilling basin.
It i’’ also ~,rop.~sed to remove the toi’i course of ti~ber~, and

j  .~ ;l~ ce these the fuil length of the dam with reinforced con-
crete as shorn on the nians. and to build an entire ne~-r and ,~ ,,

- .~ 
- -

S —

different type of  flash board that ‘nh be 1i~hter , in ~mah1er - 

~~

‘ 
. 

-

~
eo tt on. , rid can readily be releaeed f~~ i each end so that - — ‘

the sectin’ trill automatically o~,en wi th the pressure of the -

water l hen the end ncctton~ are re3.ea”ed , which can he done “

from the end abutments -~anually. ~ith the fla ’hh~,arde in ~,1aoe, —

t~e spill’ry section of the dam i’thl have a capacity of 10,000
seo~~~s—teet to the to~ or the end zthut~entc. ‘?lth the f1ash—~h-’r.r’~ re ’i~t~- “ed , th ’  ov.”flo~’ ca ’actty wIll be 2~ ,000 eeconds— -~ • .~ . 

-
~~

feet, ‘h lch n f l  rrevtd.e f o r  a fl.oed flow of 100 seconds—feet - 
- -

rer sçuare nile of the entire watershed.

~esnectfuhly yourri,

i. ~~~~~ -
~: ~ i”:~ -m~

r5

~

-

~

’ ‘:~~~~~ ‘/‘~~~~~~/yJ/~:. : ;orrc~J. L ~.-o .i
5 --. - .  
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Star Route
Northville , N .1~.January 8, 1978

Mr. D.loe Mallette
acting Regional Poreeter
N.Y. State Dep ’t ~~vironmen tal ConservationNorthville, N.Y. 

-

Dear M~. Mahlette:

Last March ,1977 when a tremendous ice ~am moved downthe ~3acandaga River along route 30, Town of Hope , Hamilton
County , an unprecedented flood threatened life and caused,
extensive damage to property and the main highway .

Some of us so affected have learned that the gate of
the Wells, N.Y. darn was opened at this time adding a great

f volume of water to an already swollen , ice—jammed river.

This year, January 9th , heavy rains and moderating
temperatures started large ice jams rnoviug in the river.
again at this time an attempt was mad e to open the gate of
the Wells darn but it was frozen. shut.

There is yet very high water in the river and azi
~enormous ice jam to move. The next heavy rain will no
doubt do this. 1. repeat of last years disaster may well, be
avoided by proper regulation of waters above us.

It would be greatly appreciated if your department
coul d impl ement or suggest a means to alleviate this pressing
problem.

Yours very truly,
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REG ION 5
RAY SROCK. ~~~ . V

~~ ~~~7 1978
R. Wild. / Attention: D. Trost

c:pr OF
Subject: Ficod Hazard - Sacandaga River, Town of Hope c1v,r~ ;:E::TA1 C~~E~~T L. .

Hamilton County

Attached is i copy of a letter signed by Mrs . Eugenie Call arid
others from the Town of Hope regarding the operation of the
Wells darn an d, its effect on downstream flooding . This -dam ,
operated by the Town of Wells , creates Algonquin Lake and. effects
the flow in the main brr~,nch of the Sacandaga River. As I advised
you in our recent telephone conversation it is the feeling of
these downstream res idents tha t releases are made from this
dam at critical times intensifying their f’lood.ing problems .

There is presently a very large ice pack in this section of
the river which experienced flooding arid property damage last
spring. This pack created by the floods earlier this month
is of considerable concern to these people residing along the
river.

In addition to the control of releases from the Wells dam
these residents have inquired regarding available sources of
aid and assistance in the removal of the threat from the presen t
ice ja m.

We will, be glad. to lend whatever assistance we can to a stud,y-
of the problem.

- Very truly yours ,

~~~~~~~~~~~~~ 

—

Delos I t. Mallette
Acting Regional Forester - 

-

DHM:pLk - 
-

Enclosure

cc: T. Monroe
T• D. Shearer 

-
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N.w York State Department of ~~v ironmentaI Conservation

* E M G R A N I 3 U M

I TO~ George Koch
F~OUs Richard A.. Wild by David A. Trost

r su. ic~ floo l Hw d
Sacandaga River, Town of Rope, Ramil ton County -

- OaTt~ January 30, 1978

Ta accordance with our recent telephone conversation regarding
the hazard created by a dam on Algonquin Lake in the Town of Wells,R4~(iton County, I am enclosing a copy of a memo to me from Delos
Mailette, the Acting Regional Forester in Northville together with - - 

-

a copy of a letter written to him fr om one of the parties complaining
about the de—vater ing procedures used by the Town of Wells.

t S
E have sent a letter to Mrs . Call in which I stated that it did

not appear that the Department would be able to assist her in a
material manner at this- point since it appears that, to date, no
violations to the Environmental Conservation Law have occurred. The
Regional. Coordinator’ for flood and ice ja m compla ints has been not i—
fied and Mrs. Call was inf ormed of the possibility of bringing civil
action against the Town of Wells should further damage result. I have
forvarded this material to you in case your office has any jurisdiction
in this matter. Please feel free to contact either myself or Mr.
Mailette for any further information.

Richard A. Wild
Regional. Supervisor of
Environmental Analysis

S 
_ _ _ _ _ _ _ _ _ _ _ _

By: David A. Trost
Sr. Environmental Analyst
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