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NANEN-F

Honorable Hugh L. Carey
Governor of New York
Albany, New York 12224 

• • 
•

Dear Governor Carey:

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 Nat ional Prog ram of
Inspection of Dams.

Office of the Chief of Engineers has recently provided a clarification that
dams with seriously inadequate spiliways are to be assessed as unsaf e, ron—
emergency, until nore detailed studies prove otherwise or cx rrective iteasures
are (x)mpleted.

The fól1owin~ dams in your state have previously been assessed as having
seriously inadequate spillways, 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. 
0 

NAME OF DAM

N.Y. 59 Lower Warwick Reservoir Dam
N.Y. 4 Salisbury Mills Darn
N.Y. 45 Amawalk Darn
N.Y. 418 Jamesville Dam• N.Y. 685 ~~lliérsville Darn
N.Y. 6 Delta Darn
N.Y. 421 Oneida City Dam
N.Y. 39 Croton Falls Dam
N.Y. 509 . ~hadwick Dain (Plattenkill)
N.Y. 66 8oyds (brner Darn
N.Y. 397 cranberry Lake Dam
N.Y. 708 Seneca Falls Darn
N.Y. 332 Lake Sebago Dam
N.Y. 338 Indian Brook Dam
N.Y. 33 • 

Lower(S) Wiccopee Darn ( Lower
Hudson W.S. for Peekskill )
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NAN~ 4—F
Honorable Hug h L. Carey

I.D. NO. NAME OF DAM

N.Y. 49 R~,cantico Dam
N.?. 445 Attica Darn
N.Y. 658 Cork Center Darn
N.Y. 153 Jackson Creek Darn
N.Y. 172 Lake Algonquin Dam
N.Y. 318 Sixth Lake Dam
N.Y. 13 ~it1et Storage Dam 0

• 
N.Y. 90 • Putnam Lake ( bog Brook Dam)
N.Y. 166 Pecks Lake Dam
N.Y. 674 Bradford Darn
N.Y. 75 Sturgeon Pool Dam
N.Y. 414 Skaneateles Darn
N.Y. 155 Indian Lake Darn

• N.Y. 472 Newton Falls Dam
N.Y. 362 0 &ickhorn Lake Darn

The classification of “unsafe’~ applied to a dam because of a seriously in-
adequate spiliway is rot meant to connote the same degree of energency as
would be associated with an “unsafe” classification applied for a structural
deficiency. It does mean , 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 , o~rertoppirq and failure
of the darn would take place , significantly increasing the hazard to loss of
life downstream from the dam. 0 0

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

it is requested that owners of these dams be furnished a copy of this letter
and that copies be permanently appended to all reports previously furnished
to you.

• 

0 - 

• Sincerely yours,

CLARK H. BENN
Colonel, Corps of Eng ineers
District Engineer

-_  - _
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PHASE I REPORTI NATIONAL DAM SAFETY PROGRAM

N ame of Dam Attica Dam No. 3 NY445

I State Located New York
County Located Wyomi ng
Stream Crow CreekI Date of Inspection June 15, 1978

• I
ASSESSMENT OF

GENERAL CONDITIONS

The Attica Dam is an earth embankment with a concrete core and has been in
• service for almost 50 years and is showing its age. The structure apparently

lacks continued maintenance and repair work. The spiliway concrete wing wall
- • is severly deteriorated, a spillway side concrete wal l is out of pl umb de-

flecting inward towards the spilIway , and the outlet structure concrete is
severely deteriorated. The embankment and abutment areas are heavily over-
grown with trees and brush. A large wil low tree is growing In the front cen-
ter section of the embankment. The north abutment junction with the embank-
ment and toe of the embankment exhibit wetness , and seepage is suspected,
however no erosion or piping has been noted. The splllway slab ininediately
below the ogee section has a cavity at the construction joint and the sl ab

I section seems to be hollow underneath the slab ~èiere foundation material has-I probably piped out through the cavity.

1 It is reconinended further invest igations be made of the dam after the reser-
J voir  is drawn down for inspection and the embankment sections are cleared and

trees are removed. Prior to these Investigations it may be required to moni-

J tor the actual behavior of the structure with Instrumentation In the form of
weirs and piezometers and to take readings and evaluate periodical ly the be—

- hav ior of the structure under the supervision of a licensed professional en-
gineer. These Invest igations should Include items discussed herein but

I should include any additional necessary work observed during further inves-
tigat i on activities.

The splllway Is not capable of passing a 1/2 Probable Maximum Flood and is
I seriously inadequate (according to criteri a In Eli 1110—2—234). The dam is

overtopped by more than a foot. The hydrologic aspects of the dam should
also be further investigated and Probable Maximum Flood computations refined.

i
I
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.4 1 Further hydrologic invest igations should analyze the runoff factors , stage—
storage relationship, and the spillway capacity. Alternative remedial mea-
sures to provide capacity to spillway capacity for a 1/2 Probable Maximum
Flood could include widening the spiliway or l oweri ng the normal pool el eva-
tion.

The structure is in a seismically active area and further investigations
should define the sei smic implications. Further investigations should pro-
vide an overall stability analysis including the seismic aspects.

I 
- • Dale Engineering Company

~~ S~~~~ n, Pre~~~en~~~~

’

~13:~ J4~~~~t4ii
- Approved By: Col . Clark H. Benn

• 

Date: New York District Engineer
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1. View of dam and spiliway . Not ice deteriorated

I wing w a l l .  Concrete spi l iway sur face  in
I picture  is coated wi th  dead algae ma te r i a l .
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I 2. Opposite view from above looking south along
top of dam towards spil iway . Note heavy
vegetative growth on dam embankment.

I
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I ~~~~. View from location of north abutment looking

towards top of dam . Notice substantial tree
growth on shallow embankment .

I
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6. Detail of wet area at junction of north

I abutment and embankment. Seepage suspected
with no sign of flow or piping. Note soft—
drink can in picture .

I
vi

I
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9. D e t a i l  of ou t l e t  box , p ip e is submerged .
Notice deteriorated condition of concrete.
Weir width 84 inches , depth of flow 1—1/2
inches .

I
10. Overbank area below toe of dam on south

side . Growth indicat ive of wetness.

viii
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I
11. View looking up spiliway . Material in

center of spil lway dry , dead algae part icles ,
evidence that spillway not in recent use.
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12. View looking down spillway .
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]3. Detai l  of discharge area below te rminus  of
spi l iway . Notice heavy overgrowth between
spi l lway and main channel to the r igh t .

1 
~I

14. Cavity in spiliway floor (see photograp!-~eleven , le f t  side sp i l iway) .  Deterioration
of concrete. Notice pen in picture.
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15. Detail of cavity in spiliway between right
foot and wall. Construction joint stepped
here and this is the only cavity area . The
center portion between this joint and the
ogee face sounds hollow beneath the slab .
Foundation material is suspected to have
piped out.

..~~
.— —

I

I
16. Detail  of south spillway wall misa l ignment .

Top of wall is 2 inches out of a l ignment .
Suspected to have occurred due to mo isture
and ice conditions .

xi
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I 17. View of face of dam . Notice substantial
I tree growth.

I xii

• 1
I



1 PHASE I INSPECTION REPOR T
I NATIONAL DAM SAFETY PROGRAM

NAME OF DAM - ATtICA ID# - NY445
I SECTION 1 - PROJECT INFORMATION

• 1.1 GENERAL

a. Authority

I Authority for th is report Is provided by the National Dam Inspec-
tion Act, Publ ic Law 92-367 of 1972. It has been prepared In ac-
cordance with a contract for professional services between Dale
Engineering Company and The New York State Department of Environ-
mental Conservation.

b. Purpose of Inspection

The purpose of this Inspection Is to evaluate the structural and
hydraulic condition of the Attica No. 3 Dam and appurtenant struc-
tures, and to determine If the dam constitutes a hazard to human
life or property and to transmit findings to the State of New York.

This Phase I Inspection report does not relieve an Owner or Opera-
tor of a dam of the legal duties, obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition,
due to the limited scope of services for these Phase I investiga-
tions, the investigators had to rely upon the data furnished to
them. Therefore, this Investigation Is limited to visual inspec-
tion, review of data prepared by others, and simplified hydrologic,
hydraulic and structural stability evaluations where appropriate.

* The investigators do not assume responsibility for defects or de-
ficiencies in the dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

Attica Reservoir No. 3 Is an earth embankment with a concrete core
wall. The height of the structure Is about 32 feet. The length of

• I the embankment Is approxImately 300 feet. Top width of the earth
fill Is 10 feet. The slopes are heavily overgrown with trees and

• heavy brush. Reforestation near the north abutment has encroached
I onto the embankment for a considerable distance. The principal
I spillway is located approximately 100 feet north of the south abut-

ment. The spiliway consists of a ogee crested weir with a width of
40 feet at the mouth necking down to 15 feet chute as It descends

j the embankment. The spiliway Is constructed of concrete with con-
crete sidewalls approxImately 4 feet in height. The spiliway dis-
charges into a small slow flowing stream which is heavily overgrown

I with brush and typical stream side foliage. The dam Is equipped
• with a 20 inch cast iron dralni In. which discharges Into the same

1
I
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receiving stream as the principal spiliway. Flow through the
drainline Is controlled by manipulation of a gate val ve located In
the center of the embankment. According to Mr. James Mooney,
Village Engineer, this Is operable and is checked periodically.

• I b. Location

Attica Reservoir No. 3 is located in the Town of Attica in I~yomingCounty, New York. The dam Is built across Crow Creek about 5 miles
from its confluence with Tonawanda Creek.

c. Size Classification

The dam Is about 32 feet high and has a storage capacity of about
2,518 acre feet. Therefore, the dam Is in the intermediate size
category as defined by the Reconmiended Guidel ines for Safety In-
spection of Dams.

d. Hazard Classification

There are a few residential structures located along the bank of
• Crow Creek downstream from the impoundment. The point of conflu-

ence with Tonawanda Creek whIch flows through the Villag e of Attica
Is a signifIcant distance from the impoundment. In the village,
property damage would occur. Therefore, the dam is in the sig-
nificant hazard potential category as defined by the Reconmiended
Guidelines for Safety Inspection of Dams.

e. Ownership

The dam Is owned by the Village of Attica, New York.

f. Purpose

• The dam is used as a water supply reservoir. This facility is used
to control flows into the downstream reservoirs which are con-• nected Into the village water system.

g. Design and Construction History

This dam was designed in 1930 by James P. Wells, Consulting Engi—
fleer, 80 East Avenue, Rochester, New York. Photographs in the re-
port show the structure after construction In 1930 (see figure 8).
No other I nf ormat Ion has been discovered rel at I ye to the construc-
tIon of the facility. At the time of the inspection of the dam,
constructIon was underway for the installation of an automatic
valve at the drainline of the reservoIr. As part of this construc-
tlon, a diagonal excavation had been made on the downstream face of• I the embankment and as shown In Photograph No. 8.

h. Normal Operational Procedure

Normal operating procedure includes routinely checking the drain
control valve and to allow excess flows to discharge over the
splliway.

I
_ _ _ _ _ _ _ _  - - - - --V~~ • •~~V V ~~ - . • V •
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I 1.3 PERTINENT DATA

a. Drainage Area

I The drainage area of the Attica Reservoir Number 3 is 3.10 square
miles.

I b. Discharge at Dam Site

The maximum spiliway capacity Is estimated to be about 800 cfs.
I The maximum drawdown discharge capacity Is approximately 40 cfs.

No discharge records are available for the dam site. The site is
not easily accessible for observatIons during events. AU that is

I known is that in the spring of the year, the spillwa .y is almost
V 

always in operation.

c. Elevations (feet above MSL )

Top of dam 1618.0
Maximum pool—design discharge 1618.0 (1/2 PMF)
Emergency spiliway 1612.0

• - Stream bed at centerline of dam 1589.0
- d. Reservoir

Length of top of dam pool 5500 feet
Length of maximum pool 5500 feet
Length of normal pool

• (at top of spiliway) 5500 feet
- e. Storage

Top of dam 2520 acre—feet
~ 1~ 

Design surcharge 2500 acre-feet (1/2 PMF )
£ Spiliway Crest 1560 acre-feet

f. Reservoir Surface
• 1 Top of dam 139 acres

Maximum pool • 140 acres (1/2 PMF)

1 Recreational/conservation pool 135 acres

9.

-

• 

Type - Earth embankment with concrete core wall.
Length - 300 feet plus spiliway.
Height - 32 feet.

I Freeboard between normal pool and top of dam - 6 feet .
Top Width - 10 feet.
Side Slopes - Upside 1:2—1/2, downside 1:2.
Zoning — Homogenous (apparently).
Core - Concrete core wall. Depth varies, average depth estimated

10 feet below original ground surface. See plans in this
report.

j Grout Curt a in - None recorded .
3

I _ _ _ _  _ _ _ _ _ _ _ _ _ _ _
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SECTION 2 - VISUAL INSPECTION

2.1 SUPIIARY

a. The visual Inspection of the Attica Dam took place on June 15,
1978. At that time the dams 20—inch drainage outlet control was
being mod ifIed to incorporate an automatic electrically operated
gate to control discharge to the lower reservoir for the purpose of
selling substantial amounts of raw water to an industrial firm.

b. Dam

The dam visually conforms to the plans shown in this report . The
dam embankment shows wetness at the north abutment and al ong the

• toe. During inspection there was no Indication of flow from these
suspected seepage areas. The eTtankment showed no signs of erosion
or piping, although close Inspection of all embankment areas was

• prohibited due to heavy vegetative growth. The embankment slopes,
top of dam, and north abutment area are covered with heavy brush
and trees. Trees in the center of the embankment measure up to 12
inches. On the north end of the embankment over the abutment,
trees up to 24 inches in diameter were observed.

c. Appurtenant Structures

Both the concrete structures, the spillwa.y and outlet box, show
considerable wear with concrete spelling and deterioration. Photo-
graphs of the spillway wing wall and of the outlet structure are
included herein. A number of cavities have developed in the spill-
way slab surface, and It is suspected that the material under the• slab bel ow the ogee crest may have pIped out beneath the sl ab over
the years. A portion of the south spillway wal l is out of al i gn-
ment probably due to either earth moisture or ice conditions.

1 d. Reservoir Area

The reservoir drainage area is largely forested. In the ininediate
area above the dam there were no signs of siltation.

e. Downstream Channel
V 

The downstream channel bel ow the spillway is overgrown with heavy
brush and trees. The stream channel below the embankment has no
signs of erosion and it also contains heavy vegetation.

I
I
I
I 
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SECTION 3 - HYDROLOGY AND HYDRAULICS

3.1 EVALUATION OF FEATURES

a. Design Data

No information was obtained relevant to design of the dam. For
this Investigation, the dam was evaluated for a Probable Maximum
Flood (PNF) hydrograph using Probable Maximum Precipitation rain-
fall data obtained in Hydrometeorlogical Report No. 51. Both the
PMF and 1/2 PMF were evaluated whereas the 1/2 PNF was assumed to
be approximately the Standard Project Flood (SPF) in utilizing the
U.S. Army Corps of Engineers Hydrologic Engineering Center’s Com-
puter Program UHCOMP. The program UHCONP was used to develop a
unit hydrograph computed by Clark Method parameters and a flood
hydrograph. The U.S. Army Corps of Engineers Hydrol ogic Engineer-
ing Center’s Program HEC-l was used to route the flood through the
dam emergency spillway using the Modified Puls Method. The 20-inch
drainpi pe was assumed not to be in operation during the flood crest
since It requires manual operation and is capable of only a negli-
gible amount of discharge. It was assumed that the concrete spIll-
way with a small ogee crest was on the threshold of spilling at the
start of the flood routing and there was no flood storage available
below the top of spillway elevation. Peak flow discharges were ap-
proximately 4600 cfs and 1300 cfs for the PMF and 1/2 PMF events
routed through the spillway. The rel atively large reservoir im-
poundment area above the dam face reduced the 1/2 PMF discharge by
over 50 percent from 2800 cf s to 1300 cfs , however the estimated
splllway capacity Is at only 800 cfs. The computed stage —

discharge relationship on page C—14 indicates the dam would be
• overtopped by more than one foot.

b. Experience Data

No Information was obtained from knowledgeable people at the site
relevent to performance of the spillway during extreme rainfal l

r events. Only that in the spring of each year the dam is spilling,
• 

I but routinely that it is not significant. It should be noted that
the dam cannot be observed from a roadway and that It Is relatively
Inaccessible and not visible from off of the fenced in property.

I
I
I

I 5 (
I



SECTION 4 - STRUCTURAL STABILITY

4.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

Visual Inspection of this earthen embankment - concrete core wall
• dam indicates no evidence of a past stability failure; no misal ign-

ment, embankment sloughlng , significant erosion, or cracking was
noted. However, the upstream and downstream faces of the embank-
ment have been poorly maintained through the years, and there pre-
sently is considerable plant and tree growth on these slopes. The
presence of the vegetation interferes with close examination of em-
bankmen t faces in all areas.

The lower half (approximately) of the downstream face in the vicin-
ity of the dams northerly abutment is wet and somewhat swampy. The
affected area is located in the general vicinity which the design
drawings indicate as being near the northerly limit of the concrete
core wall. The observed condition is believed to be the result of
reservoir seepage, occurring around/beneath the northerly section
of core wall , or through cracks which have developed in this
concrete cutoff facility. No indication of pipi ng, boils , or
seepage flow was detected In the areas embankment surface,
however.

A narrow shallow ditch has been temporarily excavated near the
downstream toe along approximately the southern half of the dam, to
permit Instal lation of electrical conduit. Some damp soil was ob—

— served in the lower sections of ditch. It could not be determined
If this condition was from past rains or seepage.

The concrete spillway and wing walls have experienced deteriora-
tion, spalling and cracking. No indication of resevoir seepage or
embankment erosion was observed in the vicinity of wlngwall abut—
ments. However, cavitation observed beneath sections of splllway
slab may be the result of past underslab seepage or piping. No
seepage was noted at the time of the inspection. Similarly, no
Ind ication of seepage or piping was noted at the downstream outlet
of the intake—drawdown pipe.

The upstream face of the constructed embankment has been provided
with a protective riprap cover. Some of this material has been
displaced at elevations generally corresponding to the reservoirs
water surface. This Is probably the result of Ice/wave action, but
may al so be from seismic effects.

b. Geology and Seismic Stability

The general area encompassing the reservoir site in underlain by
Upper DevonIan sandstone, siltstone, and shale. The surface

- 
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I material Is a glacial silty clay till and sand till , compact and
generally impermeable (New York State Geologic Map, 1971).

I No rock outcroppings were observed In the vicinity of the dam and
there is no record 0f depth to bedrock in the general area of the
reservoir.

I As indicated on the map a fault Is present beneath the reservoir• I (information Indicating location and relative depth of the fault
has been suppl ied by the staff of the New York State Geological
Survey). Thi s fault , only part of which is shown on the map, is

I the west branch of the Clarendon-Llnden fault. The New York survey
records indicate significant earthquake activity in this area. Al— 

-
V

though most activity has been of low Intensity, some has been of
moderate intensity as shown below:

Intensity Intensity
Date Modified Mercalli (Richter Equivalent)

Jan. 1, 1966 VI 5.0 - 5.9
July 16, 1965 IV 4.0 - 4.9

• Aug. 16, 1955 V 4.0 - 4.9-. Dec. 3, 1929 IV 4.0 - 4.9
Dec. 2, 1929 IV 4.0 - 4.9
Aug. 12, 1929 VIII 6.0 - 6.9

Other earthquakes have occurred in this area, many of whose focus
was in the vicinity of the reservoir.

- 
According to the staff of the New York Survey, this is a very ac—

• tive area. Furthermore, the occurrence of future earthquake activ-
ity of Intens ity VII , perhaps VIII (*1), Is possible and probable.

-~~ c. Data Review and Stability Evaluation

4 .. The design drawings specify a dam cross—section consisting of a
concrete core (or cutoff) wal l and earthen upstream and downstream
embankments. The core wall extends almost the full length of the

• dam, stopping short of the abutment limits. This wall is a thin
reinforced concrete section which was to penetrate approximately

C seven feet below original ground level and rise to within three
feet of the top of the finished dam. The core wall probably does
not penetrat. to rock. A riprapped upstream slope of 2—1/2 hori-
zontal ~ 1 vertical, and a downstream slope of 2 on 1, is m d i-
cated. Visually, the embankment conforms to this design. SIm-

- i larly , visual aspects of the spiliway and intake structures indI-
cate conformance to the design.

The design plans Indicate sptllway excavation is to be utilized as
embankment material. Probably this material consisted of glacial
till including clay, silt and sand materials (see above geologic

• data). No records are availabl e to indicate the method of soil

I 
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pl acement and compaction; In all probability, the construction of
this dam consisted of rolled earth type construction (placement in

I l ayers, more or less, with some compaction of layers) and was not a
hydraulic placement. The Indicated slopes are typical for this
type construction (soil types and dam height). The seepage detect-
ed on the downstream face near the dams northerly embankment could

I be the effect of past earthquake activity.

The professions experience with other structures of characteristics
I simi lar to this dam and the service life of this embankment suggest
I adequacy. Recent publications (as of this writing) on the per-

formance of earth dams during earthquakes impl ies that rolled earth
embankments which include plastic, cohesive soils and are located
on firm foundations retain stability when subject to moderate
earthquake forces. Effects of repeated seismic shocks are not well• established however.

Maintenance Is urgently required for this dam. Such attention
should include removal of existing trees (and similar heavy
vegetation) to prevent root locations from developing as seepage
paths through the embankment, or embankment damage from overturned
trees, and the reestabl ishment of riprap on the upper face of the

• 
•

• downstream embankment. The upstream and downstream areas of the
cleared embankment faces at the northerly end of the dam, In the
vicinity of existing seepage should be closely examined for signs
of crack ing, settling or other structural movement. As a minimum ,
assuming no indications of structural concern, the general area of
the wetted downstream face should be provided with gravel and
riprap to minimi ze the opportunity for future erosion or piping,
and to increase the travel distance for seeping water to outlet.

C - -
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SECTION 5 — ASSESSMENT /REMEDIAL MEASURES

5.1 DAM ASSESSMENT

Both the Phase I visual examination and the hydrology computations for
the Atti ca Dam indicate several areas where problems either exlst$or

J may occur. The physical examination has detected wet areas along the
south abutment and in the area of the drain line of the dam. Although
no water flow was detected during the visual inspection, some seepage
through the dam may be occurring at these points. Large areas of the
embankment are covered by heavy brush growth and large trees. At the
time of the inspection , an excavation had been made diagonally down the
downstream face of the embankment to allow for the instal lation of

• electric wiring an automatic control valve on the principal outlet.
Improper backfilling of this excavation could cause problems in the
stability of the downstream slope of the dam.

Deterioration of the concrete In the emergency spiliway and the outlet
box indicate the source of probable future problems. The Phase I hy-
drology analysis indicates that the spIllway capacity does not meet the
requirements In the Recoiimiended Guidel ines for Safety Inspection of
Dams. A storm of one—half maximum probable flood will overtop the
structure.

5.2 REMEDIAL MEASURES

a. Alternatives

A further investigation should be conducted on this dam as soon as
possible. These investigations should direct attention to the de—
tection of the source of suspected seepage that was detected during
this investigation and to allow additional analysis of the struc—
ture. The following remedial work is also recomended :

• 

- 

(1) The reservoir should be drawn down to Investigate the up-
stream face of the dam to detect any possible structural failures.

(2) Slopes should be cleared of trees and stumps and heavy
underbrush.

V - (3) An investigation should also be conducted to determine
the practices that took place during the backfill of the ditch on
the downstream face of the structure. Remedial work should be
taken if defects in this backfill are evident.

• (4) Attention should be directed towards sloughing that has
occurred In the riprap near the south abutment.

9
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- - (5) Deteriorated concrete in the splllway and the outlet box

I should be repaired and Investigation of the possibility of voids
under the emergency splllway should be conducted.

I (6) Additional analysis should be made to define the hydro-
logic aspects of the dam being overtopped during a 1/2 Probable
Maximum Flood and to determine what level of protection the spIll-
way is capable of providing.

I (7) In lieu of further investigations the seismic aspects and
structural stability should be verified.

I b. Operation and Maintenance

C Normal operating procedure Includes routinely checking the drain
• control valve and to allow excess flow to discharge over the spill—

way. The dam embankment should be cut, cleared and routinely
maintained.

10
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ATT I CA DAM #3

I CHECK LIST
HYDROLOGIC S HYDRAULIC

ENGINEERIN G DATA

I
I 

DRA I NAGE AREA CHARACTERISTICS: ~~.O square mi l es

ELEVATION TOP N ORMAL POOL (STORAGE CAPAC I TY) : 1612 ’

I ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): —
_1612’

ELEVATION MAXIMUM DESIGN POOL: 1618’

I ELEVATION TOP DAM: 1618

j CREST:

a. Elevation 1612’

I b. Type Ogee concrete spillway
c. Width 15 feet
d. Length 175 feet
e. Location Sp Ilover Northeast side of dam.
f. Number and Type of Gates None

OUTLET WORKS: (Drawdown Wo rks)

I a. Type One 20” pipe w /va lve
CI b. Location Center of dam

c. Entrance Inverts 1 599 ’
I d. Exit Inverts 1539’

4 e. Emergency Drai ndown Facilities Yes, 1 manual valve .

r i
HYDROMETEOROLOGICAL GATES:

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

MAX IMUM NON-DAMAGING DISCHARGE: — Not computed. One working farm 1/I. ml.
below spi l lway . Vi l lage of Att ica
approx imatel y 3 mIles downstream.
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I DAM INSP)~CTION(By Visual Inspection)

Date
Dat-a Number River Basin Town County Hazard Class & Inspector

I -~~~~~~ 
“ / E t ’ -t j

~
’, ~~~~~~~~ 

L.-’ / ‘~ i
’
—

V 

~~ ~~~~~~~Stream — ,~ (. ~~

- Owner — 

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

~~~~~

Type of Construction Use

I ~~~~~~ v/Concrete Spillvay Diter Supply

0 Earth v/Drop Inlet Pipe Power

i 
0 Earth v/Stone or Riprap Spillway 0 Recreation - fJ  High Density

0 Concrete 0 Fish and Wildlife
~ 0 Stone 

~~ 
Fa r-ni Pond

I 
~~ 

Timber 
~~ 

No Apparent Use-Abandoned

O Other _____________________________ 
~~ 

Flood Control

- I D Other _ _ _ _ _ _ _ _ _ _ _ _ _ _

V 
-

Ei~j~~
ted Impoundment Size (Z~~ Acres#~c’Es~4n~~~d Height of Dam above Streawbid ~i-~’~ Ft.

Condition of Spiliway

i 9iervice satisfactory ~~— Auxiliary satisfactory
1 0 Zn need of repair or maintena nce 

~~ 
In need of rep a ir or maintenan ce

i 

Explain: 
——

I Condition of Non-Overflow Section

V 

V 

I ~~-1atisfactory 0 In need of repair or naintenanc.e

Expla in: + ~~~ / c _ ’~~~ __________  ____________________

I Condition of ~-1echaaicul Equipment

0 Satisfactory 
~~ It-i need of repair or tn~intenance

I Explain: 
-

Siltation 0 High

Ex2 lain :

I Remarks: c; c 7ip’~ ~L~~~~/ - [  h”-

4~ -~ % ‘C~~ 
( /(~~~ ~~~~~~~~~ _ _ _  V

I _ _  _ _ _ _ _  _ _

I --_____ _ _ _ _ _  _ _

Ii ion (F’:or~ Via ual  T~~~t s -~c ti .o~ )

I 0 Repairs req ’d. beyond normal unaint . O.-No
~
ueLe

~
:ts Obc4-’f~’.ud beyord zlorTnal wiint .
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HOOKER CIINICALS ~ PLASTICS CORP.

I P.O. BOX 8

To: Nell Dun levy 
NIAGARA FALLS. NEW YoRJc i:3o2 RECEIVED

I d o  Stefson-Dale 
- JUN 19~~~~~~78

I $85 Genessee Street 
~~~~ 

l~LE LnbINWtJNI~ WNPANY
V Ijrica, N.Y.  1JDU1 ~~ - - ~~~‘r.i. 

Attention:

I Under separate cove r
Gentlemen: Enclosed herewith you will find the follow ing:

I - ______ Drawings — Ditto Sheets — Sp ecifi cations Shop Drawings_______ Ske tches

No. of Copies Sheet No. Rev. Title 
- 

Made By

Enclosed:

J 1. Crow Creek Water Shed Water Management System dated 2/22/78 
-

2. HCPC Dale Brine 1977 Expansion dated 3/8/77. -

(Includes water flow information)

I 
V

Remarks: The above report outlines what HCPC Is doing at the three Attica
- • Reservoirs. For your information.

returned
These iravings are subiniued - 

V

_____ For Approval 
- For Your Cornirsent V

I Appr oved To be Resubmitted
App roved as Noted _____ For Your Files

— For Correction ______ For Your Use in tile Field

I _____ 

Preparation of Shop Dr awings For Your !nfor matioa
Od e, For Final Approval

TRANSFER RECORD V

I Ituued Returned_
l!ooL-rr Cosstraetor lloolrer C

Date _______ Date ________ Date ________ 

Very truly yours

I Sii~. Sig. Sig. HOOKER CHEMICAL CORPORATION

I cc: G.E. Patterson 
.

L.L. irlckson

I 
- V

~ Project Engineer

— —V V -VS V~ ~~~~~~~~~~~~~ - - V - V 
V --C.-— -— - -.C_--- 

- ~~~ _,
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March 8, 1977

I - - - 
V 

-

SUBJECT: IICPC Dale Brine Plant 1977 Expansion

Hooker Chemicals & Plastics Corp., HCPC, is proposing to construct a
pump house in the side of the lower (No. 1) Attica Reservoir for trans-

I ferring 0.5 mgd of untreated water to HCPC’s Dale, New York brine plant
through a 6” pipe l ine. The reservoir is the lower of three reservoirs
owned by the Village of Attica located on Crow Creek, a tributary to

I Tonawanda Creek, which drains part of the Erie-Niagara basin, see
rlgure 1. The Crow Creek water shed Is southeast of Attica in Wyoming
County in Western New York. This water will be used to supplement the

V 

existing water supply system. 
-

Pump House Construction

I The pump house will be a concrete building housing two vertical pumps
V ‘ and constructed in the side of the reservoir as shown by drawings

- A—139-S97 and A-140-S97. The reservoir will be drained durin~ constructionI through the existing 30” pipe in the reservoir. The normal creek flow
- 
will continue through the 30” pipe until construction is complete, at
which time the reservoir will be filled.

(~~~) 
V The reservoir which was constructed in 1878 has been drained a number of

times. The last time was in 1958 when the Village of Attica installed a
I new 10” line to the water treatment plant. The village has no objections
I to draining the reservoir for this construction.

I - Water Supply Pipe Line 
- 

V —

A 6” pipe line will be Installed from the lower Attica reservoir to HCPC
- Dale Brine Plant. This line will be routed as shown in Figure 1. StreamI crossing permits for the Al classified streams wil l be requested.

I 
Adequacy of Water Supply - 

- 

- p.—.’
HCPC engaged Woodward-Clyde Consultants, WCC, to make an analysis of the /

-. safe yield* -from the Crow Creek watershed. WCC concluded that the safe 1~~

I
. yield from the combined existing reservoir system Is in the range of 3.0

to 3.4 million gallons per day (mad). Average daily demand by the
I Village of Attica water treatment plant approximates 0.89 mgd with

I ~ projected demand of 1.05 mgd by the year 2020. Based on this data,
the water shed has an excess safe yield of approximately 1.95 to 2.35
mgd. HCPC plans to use 0.5 mgd of this excess flow.

The Village of Attica takes its water from the upper two reservoirs
(see Figure 2). The lower reservoir that I-ICPC will draw water from Is
below the village water supply and is no longer used by the Village.

- 
-

_ _ _ _ _  - - - --~~~~~ _ _
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Adequacy of Water Supply (continued) - -

The Village of Attica employed Nussbaumer & Clarke Inc. to review the
WCC report and have satisfied themselves on the adequacy of the water

I supply. The water contract between IICPC and the Village includes a
clause that if the water level reaches a low point in Reservoir No. 3

- that no more water will be taken by HCPC until the level reaches a

I -
safe point. HCPC will be supplied with water only after the Village
needs are met. V

I 
Fish In Reservoir & Crow Creek 

-

The water In the lower reservoir is stagnant and supports only small
fish. The upper two reservoirs have in previous years been stocked 

CI with fish but as of last sumer all three reservoirs have been posted
for no -fishing and no trespassing by the Village. This was done to
protect the Village water supply from possible contamination from

I activities around the reservoirs. 
-

No flow data Is available for Crow Creek but local citizens report that

I 
there normally Is a continuous flow downstream of the reservoir system.
Because of the steep rocky slope of the creek there are few fish in

- 
the creek ‘~f any significant size. On occasion water has not been
released from the upper reservoir and water has stopped f1ow~ng over

I the lower reservoir spiliway. To our knowledge this doesn~ happen
I 

- very often. For HCPC operation to be successful , water will have to
- - - be released from the upper reservoir more consistently which will insure

a flow over the lower reservoir spiliway.

Draining the lower reservoir will have little effect on the fish In the

I . reservoir as they w i l l  be swept down the creek to the Tonawanda Creek.
- A constant flow of water will flow through the drained reservoir to the

creek during the construction period.
V 

- 

C 

- - 

4~~L~ 
5/5/77

- 

-. 

- 
- 

- - 

L.L. Dirickson, P.E.

I - Safe yield - amount of water that can be annually withdrawn from a
basin without producing undesired results, generally considered to

- 
be the lowest yield on record or the projected 100 year drought)

Attachments: 
- 

V

I • Figure No. 1 USGS flap showing proposed water pipeline
Figure No. 2 Schematic of Crow Creek water system

S 
- 

. 
V

S

I - 

V S V V V V~~~~~~~~~~~~
V V~~~~~~~~~~~~~~~ ____ ~~~~~~~~ VS V~~~~~~~~~~~~~~~~~~~ ttI~~~ 

VS



V 

~•V~ -V V~~-V VS 
~~~~~~~ — -  — -V ~~ _VS -VV~V~ ~~~~~~~V S _~~~~~~~~~~~ V SVSV V~_  

~~~~~~~~~~~~~~~~~~~~~~~~ 
V~V_ ~ ~~~~~~~~~~~~~~

I— -

CROW CREEK WATER SHE!) 
-

V WATER MANAGEMENT SYSTE}1 V

Purpose 

-

The water management system described will enable the water flow 
-

through the three Attica Reservoirs on Crow Creek to be monitored
and controlled so that the available water may be efficiently used.
The Instrumentation and equipment is designed to conserve the water
in Reservoir #3 and to record the water flow through the system. The
attached schematic--flow diagram, Drawing A-160--S97, and the discussion
below, describes the water management system.

Discussion

To make full use of the available storage capacity of Reservoir #3,
the water in this reservoir should be released only when required.
An automatic valve will b~ installed in the outlet pipe from Reservoir

V #3 that is operable from Lile water treatment plant office by adjusting
a knob equipped with a valve position indicator. By operating this

- valve the water treatment plant operator can maintain the water level
In Reservoir #1 between one foot and three feet below the spiliway .
The expected maximum position of the automatic valve will be approx-
lmately 40% open. This setting wi-li ;upply the water requirements

V V of the water treatment plant, HCPC and the minimum creek flow.
The water level of Reservoirs #1 and #3 will be recorded on a coim-non
chart In the water treatment plant office.

I Description 
C

& 

- 

The water management system consists of two stream -flow gauging stations

~ ‘ 
with recorders, an automatic valve at Reservoir #3, a minimum flow

f orifice at Reservoir #1, a precipitation gauge and instrumentation to
operate the automatic valve, to record the levels in Reservoirs #1 and

1 #3 and to Indicate and totalize the water used by HCPC.

One stream flow gauging station will be located on Village property

I . downstream of Reservoir 13 east of Nesbit (Baker) Road per Drawing
A—ll—l2687. The second stream flow gauging station will be located on
Village property downstream of Reservoir 1) near Dunbar Road per Drawing
A—ll—12689. The precipitation gauge will be the one now located and

I used at the water treatment plant. 
-

- 
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Description (Continued)

The instrumentation required to operate the automatic valve, record
-

V the two reservoir levels and the flow indicator/tota l -i zer for water
used by HCPC will be located in the water treatment plant office.
The attached purchase orders describe these instruments.

The minimum creek flow downstream of Reservoir #1 will be obtained

I through an orifice set In the 30” outlet from this Reservoir and the
minimum creek flow downstream of Reservoir #3 will be obtained by in-
stalling the automatic valve so it cannot close completely. Closed

i position will be approximately 10% open. Drawing A-1l -12686 presents
I the details for mounting the orifice in the 30” outlet of Reservo ir

#1 and for mounting the automatic valve in the 20” outlet from
Reservoir 13. 

-

I Texas Brine Corp. personnel from the Dale brine plant will be respon-
sible for maintenance on the water management system and -for changing

J the charts on the recorders. 
V 

-

Attachments - V

I - -
, A-160-S97 Crow Creek Water Shed - Water Management System Schematic

C 

(1l”xl 7” Size) -
- A-11-l2686 Reservoir #1 Mm . Flow Orifice and #3 Automatic Valve

V A—ll-12687 Stream Flow Gauging Station at Reservoir #3 Plot Plan
C 

A-ll-l2688 Stream Flow Gauging Station at Reservoir #3 Details
A—ll-l2689 Stream Flow Gauging Station at Reservoir #1

- P.O. 838-6378 To AVC Co. for Automatic Valve at Reservoir #3
P.O. 838-6492 To Foxboro for Reservoir- Level Instruments, Auto Va lve

Control Ins trument and Flow Indicator
4 P.O. 838-6497 To RFL Industries -for Telemeter Equipment for Signals

- Between Water Treatment Plant and Reservoir #3
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_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - _ _ _ _ _ _ _ _ _ _ _ _ _

~~E LE CT 1— 6 (1~~T I M E  I~~T~~2= UNIT H,3=RA I N .4=RUN OFF ,5=P NT , . ’ 6=STOP )
ENTER TIME INTERVAL (fIIN ) 60.

I
SELECT 1— 6 (1 TIME jl~e T , 2~~tJN IT H,3 R A l i ~,4 RUNOFI , 5 * p NT , ’ 6 = 5 T O p )  2

~~~ N T E R  D R A I N A G E  A R E A  (SQMI ) = 3.10
E L E C T  1 — 3  (1= IN P U T  UH , C LA R K ,  3 = SN Y D ER  ) 2

NT ER NUMU ER OF TIME—ARE A ORDINATES (O NONE)= C

IN
~~ 

CL AR KS IC AND R ( HRS )  = 1.40 3.27

TP CP TC R

1.70 0 .356 1.40 3.21

~~ ELECT 1— L (1 T IM E INT ,2= tJ NIT  H,3 R A I R ,4 R U N O F F , 5 = p NT . ’6 = s T o p )  3
~IT ER R A T I O  I M PERVI OU S = C.OO
E LECT 1—3 ( 1 RAIN.  ~~ SFS ,  3 PM5 ) 3

IN TER PMS INDEX RAINFAL L (IN) = 21.50

I~ 
R6,R12,R24,R4~ ,R72,R96 = 112.00 128.00 137.00 151.00 158.00 C.0O

-NT EK TRSPC AND TRSDA (SGMl) = 0.00 3.10
SELECT 1—3 (1 INIT+CONST, 2 ACUM LOSS, 3=sCS) 1
J.TER INIT IAL LOSS(IN), CONSTANT LOSS (INI I-I R ) = 1.00 0.10

SEL ECT 1—6 (1 11M1 INTs2 UNIT H,3 RA INS4 RUNOF F,5 pNT .’6 5T0p ) 4.r5_ T ER A TITLE PLEASE — ATTICA DAM #3 PMF
P~TEk STRTQ,QRCSN ,AND RTIOR = 6.00 6.00 1.00

I HR M IN F~A1 N LOSS EXCES S UNIT HG RECSN FLOW
1 0 0.01 0.01 0.00 20k. 6. 6.
~ 0 0.01 0.01 0.00 41~~. 6. 6.
3 0 0.01 0.01 0.00 365. 6. 6.
4 0 1.01 (J. ’ul U.ULi 26~ . 6. 6.
5 0 0.01 0.01 0.00 197. 6. 6.
o ~ 0.01 0.01 0.00 14~. 6. 6.

I ~ 0 0.04 0.04 0.00 107. 6. 6. -

~ C .04 0.04 U.6CI 7~ . 6. 6.
9 0 0.04 0.04 0.00 5~ . 6. 6.

10 U 0.04 0.04 0.00 43. 6. 6.
11 0 0.04 0.04 0.00 31. 6. 6.

- 
- 1~~~ C 0 .04  0.14 u.0C 23. 6. 6.

13 0 0.19 0.19 0.00 17. 6. 6.
14 0 (‘ .22 0 .22  0.00 13 .  6. 6.
15 0 0.28 0.28 0.00 10. 6. 6.

i I 16 0 0./U 0.11 0.59 ~~. 6. 129.
I17 o 0.26 0.10 0.16 5-. 6. 2~6.1~ C C.20 0.10 0.10 4. 6. 309.

19 0 0.01 0.01 0.00 6. 264.

I~ 
1 1.01 0.01 0.00 6. 212.

21 0 0.01 0.C1 0.00 6. 150.
22 Ci 0.01 0.01 0.00 6. 112.
23 0 0.01 0.01 0.00 6. 84.I L L .C1 0.11 0.10 6. 63.
~ 0 t .10 0.10 0.OCi 6. 48.
~ Li ii.1C 0.10 0.00 6. 37.
~~? 0 0.10 0.10 0.00 6. 29.
~~~ u i..lu u.lt)  0.1,1 6. 23.

~~ ~~i C 0.10 0.10 0.00 6. 19.

I~ C 0.10 0.10 0.00 6. 15.
31 Ci 0.43 0.10 0.33 6. 82.
-~~~ Ci 1.43 0.10 i .33 6. 218. C— 5

- - - --C V
~ •~

CC
~ — *~~~~~~~~ — 

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

T~~~~
_ C_VCVVV VS V *~~~ .— ~~~~~~~~~~~ - —~V~~—~V ~~~~~~~~~~~~~~~~~~~~~~~~~ C V V V V V - • VC



V -- -— VS -- -VS -V 

7
.~~~~ 0 ( . 4~ 0.10 0.3 3 - 6. 3 37.

I ~ t . 4 .~ 0.10 u.33 6. 4 2 3 .
35 0 u.43 U.10 0.33 6. 487.
~-t ~ I .4~~ 0.1~~* 1j ;~~ ~‘ .

I C_ i  C 1 • C ’ 4 .  0.10 1.72 6. ~:59.u ~.i.. 0.10 ~.(k 6. 1~~4 1.
3 9 (a ~.72 0.10 2.62 6. 2330.

V 
~~i. C. ‘- . 9t- I .1~. ~~~~~ i - .  3 94 4 .

I 41 C ~~~ U.i~ 2.64 6. 5364.

42 Ci ~- .CC 0.10 1.90 6. 5378.
43 0 u.1 5 0.10 0.05 6. 461C.

• 44 t.~ .15 ~~~~ ~.- V 5 6. 3524.
45 C, .15 0.10 .~~~~ - 6. 2620.
4o C ~~~~~~ 0.10 0.05 6. 1956.
4?  Ci 0.15 0.10 0.05 6. 1468.
4~ L ~~~~~ ~~~~ .‘ S £ .  1109.

• 4~ c; ~
- .00 I .10  ~~~~~~ ~~~. ~-34 .

5~ I ~.0u U.~~) 0.0Ci t. o19 .

51 0 0.00 0.00 0.00 6. 458.
~ C_ S V S •~~ t. •• •t~ ~~~~~~~~~~ C. 34(a.

‘~3 U .Oo 0.t(~ 0.00 6. 252.

I 
U 1.UU 0.L0 0.00 6. 1b~.55 C u.02 U.t~2 0.00 6. 137.

~ ta 1- - - . L~~ L.,~2 $ i .LL - 6 . 98.
V 

~7 0 I .U~~ 0.? 11.00 6. 67.
I 5~ C 1.02 G.~ 2 0.10 6. 31.

S C 0.02 0.02 0.00 6. 18.
~. ~~~~~~~ U. i.C. C. ~~. 9.

• ‘— 1 C. ‘ .0 ’-~ C.~ 9 0.00 6. b.

I 
C~~ 0 .11 0.10 0.01 c . 9.
6- 3 . U 0.14 0.10 0.04 6. 19.
~;4 ~• ~-- .$ Ii.R ~.2S C . (9. - V

65 C .13 0.10 (i.03 6. 134.

1 .,.li . (1.10 0.00 6. 122.
~~ - , 6-7 U 0.01 0.C1 0.00 6. 93.

~~ I. j .~j l i,.- l  U.tj ~. C. ?C.

‘-9 C- ( .01 C. C 1  O.f’C 6. 53.
70 0 0.01 0.01 0.00 6. 41.

71 Ci 0.01 0.01 0.00 6. 32.

i, i . U i ~~~~ 0 .00 t .  25.
C 13 0 6. 20.

74 Ci 
- 

6. 16.
V 

75 0 6. 14.

/ 6  - 6. 1 ’ .
7? 1’ 6. 10.

I 7~ 0 6. 9.
U 79 U 6. 8.

0 6.

c1  0 6. 7.

I 0 6. 6.
~~3 0 6. 6.

~4 i 6. 6.
• -5 Ci 6. 6.

U ‘.6 0 6. 6.
I 8? 0 6. 6.

I ~~ U - 6. 6.

~~‘? C) 6. 6.

T O T A L  ‘ .., ~~~ 4.53 1.02 199t- . 534 . 42533.

I
--V — g-~ -~

-V
~~ ~-V-CC - ___ - V C-V~ -

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



T’TTT -__ - - — - - V V S -- ------—- —

~~E L E C T  1 — ~ (1= Tlr- ’.. I:-.T,~~ =U p .,IT H ,3 =KA I N , 4 =R UN C I F , 5= PN T , ’6=STOP)

L t % T E R  TII” I lf ~ T E R V ,~L (~ ’ l N )  (- C- .

S L L L C T  1— ’ -  (1=Ti ~~t. I~- T ,~ . = U P4IT H ,3 =RA I~~ ,4 RU P ,i t ’f F , 5= PN T , ’6=STOP) 2I L~ -. T E ~~ D R M LM M UL Akc~ (SGMl) = 3. 1C
U 

~~L L L t T  1 3  ( 1 1 N F U T  0~4 , ~~CLA IaK , 3 SNYDIk ) 2
E r . Tek  NU~’- L I R  u F  T1r~~—AR EA 0RDINA ’~ES (Ci=NONE )= C

I lif T Ul CL i~1~KS TC h .~D R C u R S )  = 1.40 3.27

TP Ce rc K

I 1.70 ~1~~45~ 1.40 3.27

I cE LE C T 1—o (1=T l ’- . I-:T,2=UNIT H,3=RAJJ. ,4=RuNCFF,5=PNT ,’6=sTop ) 3
L~~T E u~ RAT Io IM F’ EkVI ’ ;US = 0.0(1

0~ LEC T 1 3  ( 1 R AL ~~. 2=SPSs 3 PMS ) 2

I i~~T E k  sp~~ INDE X R ,~1N~-ALL (IN) = 10 .75

~T~ k Tk~ IC ii ’~l) T~ S0~ (SGML ) = 1.00 3.10
SE LE CT 1— 3 (1=lNI T+C 0 ;~ST 2=~ CUM Loss, 3=SCS ) 1
L~CSTER INI1IA L LOSS (1~.), CONSTANT IOSS(IN/C-iR) = 1.00 C . 1 C

~LL ECT 1— 0 (1 TIME I~-~1,2 UNIT H,3=RA1N ,4=KUN~ FF,5 PP4T,’6=STOf) 4
I .TEk A IITLI PLL~,SI — A TTICA DA M#3 SPF
t~ o T E I ~ 5 T F ~T G , t~k C S ’ ,A pJ 0 R T I C R  = 6.00 61.00 6.00

I F~k iI.IN frA I~ L-~’SS F~~CESS UNIT H(i RECSN ~LCW1 L- ~- .u~- ~~~ u 0.li O 2U~~. ~. 5.
2 C ( . 00  0 . C O  0.00 41~~. 4. 4.
~, 0 C.0U 0.0(1 (1.00 36~i. 4 .  4.

I 4 U 0.00 0.uO 0.00 268.  3. 3.
~ 0’ (.00 U . c u  ..U I 191 .
6 0 (.00 0.~~0 0.00 145. 2. 2.

• 7 1 0.01 0.ul 0.00 107. 2. 2.
L • F 0 0.01 0.ul 0 .CU 79.  1. 1.

-
~ L.La1 lj .i1 ~..oo 5~~. 1. 1.

I i i’ C .01 0.1 0.00 43. 1. 1.
11 U 1 .01 0.01 0.01, 31.  1. 1.
12 0 0.01 0.ul 0.00 2 3 .  1. 1.
~~~ I L . ~~~~~ ~.,.3 u.u1 11. 1. 1.

• 14 C c: .03  0.03 0.00 13. C. C.
U 1~ 0 ¶ .04 0.J4 0.00 1C. C. 0.

16 C) .11 (1.11 0.00 7. (1. C.

I i ?  U t . u 6  u.~~~4 t- .0L ~~. 1.. U.
1~ 0 (.03 0. 03  0.00 4.  0. 0.
1~ (I i-.OC 0.00 u.UG 0. 0.
20 C 0.00 0.00 0.00 0. 0.

I ~~~~~~ C.. L.Lf . U. Ci.
22 0 -.00 Ci .r.0 0.0(4 C. C.
.~3 U ( .0 0  0.00 0.00 Ci. 0.
24 C 0.Ou 0.00 0.00 U. 0.

~~.ti I 0.i.1 tj . u i -  1. C.

~
f— 0 1 .01 0.1 1 0.00 0. 0.

I ~~ U (.01 0.~~1 0.00 0. 0.
~~8 () 0.01 0. Ji 0.00 0. 0.

L9 U ~..L1 o . 1  0.01. o.
30 0 (.11 0.11 1 0.00 C. 0.

• C -7

- - - - - - - ~VS VS - *-V~~~~~~_ _ _

-. -~ -~ V C -V~VS-V V -V VS V~~~~~ VS - ~~~~~~~~~~~~~~~~~~~~~~~~~~ V S V  -VVS~~~~~~~~~~~~ VS~~ VVC VC V S C V _ - C~_~~~~ VS~VS-V -V V~~-VV~ .4



I
I ~ i is o.o~ 0.U. 0. OCJ 0. 0.

32 0 0.03 0.u3 0.00 0. 0.
~ 3 (I L.0. 1 .03 u .Ci~ u. C.

I 34 0 0.03 0.~..3 0.00 U . 0.
35 U 5 .U. 0.03 0.0(1 0. 0.
36 (1 0.03 11.03 0.00 0. 0.

— 3? U i- .1 3 0.13 U.Uu U . C.

I 3b 0 0 .15 0.15 0.00 0. 0.
39 U C .1~ 0.17 0.02 0. 4.
40 0 0.48 0.10 0.38 U. 87.

I 41 u o.1~ 0.10 U.0~ Ci. 183.
42 0 0.14 (1.10 0.04 0. 1o6.
43 0 U.0~ 

(1.02 tJ.CIC 0. 152.

I 44 C 0.02 0.02 0.CC 0. 114.
C 5) ‘ .u~. 0.02 0.01 L.  84.

66 (1 (1.02 0 .02 0.00 0. 62.
47 0 0.02 0.u2 0.00 0. 51.

‘ 
48 (1 0.02 0.02 0.00 0. 43.
49 U o.U~’ 1.o8 (1.10 C. 36.
50 C . .0.. 0.08 0.00 0. 30.

I 51 C 0.0... 0.06 0.00 0. 25.
52 Cl 0.08 0.08 0.00 0. 21.
3~~~ (a L.U~ 0.08 tj .I. (~ U. 18.
54 0 C.Ch.. 0.0Th 0.00 0. 15. H

I 55 Ci t .2o (1.10 0.16 0. 37.
56 0 0.26 0.10 0.lo C. 103.
5 ?  U 5 .26 v .10 ~j . i o  C~. 161.

1 - s~ 0 (.2o 0.10 0.1.6 0. 202.
1 59 Ci (;.26 0.10 0.16 C. 233.

6-C C (1.26 0.10 0.16 0. 256.
61 Ci u.9~- ii. 1U ~~~~~~~~~ 0. 423.
62 0 1.17 0.10 1.07 0. 776.
6- 3 0 1.47 0.10 1.3? 0. 1190.
64 0 3.71 0.10 3.61 0. 2051.

t 65 C s.~~ U .lu 1.27 0. 2 C9 .
L ~o C 1.07 (1.11 (1.97 C. 2fl1.
C ~.7 Li U •1U (1.1(1 (1.116 0. 2409.

68 0 1.16 0.10 0.06 0. 1856.
o9 C 0.1Io 1.10 U.Uo u. 139?.
70 U (‘.16 0.10 0.06 0. 1059.

1
71 C (.lo 0.10 0.06 0. 812.
72 0 0.16 0.10 0.06 0. 630.

U 0.o.. 0.00 u .uCi 0. 483.
-:  74 (1 (~•flç~ 0.00 0.00 0. 359.

I 75 C 1.00 0.00 0.0(1 0. 265.
76 0 0.00 0.00 0.00 0. 195.
(7 0 L.4i 0 0 • U (J  U .LU 0. 144.

I 76 0 (.00 0.00 0.00 0. 107.
1 0.01 0.01 0.00 0. 77.

80 0 (1.01 0.01 0.00 0. 64.
~- 1 1 o.ui 0.01 0.00 0. 54.

-~ - -~2 0 0.01 o.ri 0.00 - 0. 45.
~3 0 0.01 0.01 0.00 0. 3~.84 C) Ci.01 0.01 (1.00 0. 31.

I ~5 £ 1.03 0.~ 5 0.01. Ci. 26.

~~~~~~ 
_ _ _ _

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



F V - V - V S  -~~~~~~~~~

I
I ~~ ~~~~~~ O.0 4 ~

• (1.1(1 0. 22.
~ . ?  U I .07 0. 51 7 (1.0(1 0. i i .

~h Li 1.19 0.1(1 0.09 0. 19.
s.. i.L? 0.1;! L.(~t. 5 . 38.

I e s .os o.cs c.oo c. 33.
‘7 1 Ci i..C)1 0.01 (1.00 0. 2?.
92 0 c.01 0.01 0.00 0. 23.

I ‘73 1 ~ .uI U. -~.1 0.Li U. 19.
~4 0 0.01 0. 01 0.00 Ci . 16.

~S C ~.IJ1 U.ol 0.00 0. 13.

I 96 C 0.01 0 .01  C .C U  0 .  1 1.

0 1. 9.

~~ 1. C.
0. 7.

I ico C a. 5.
iii i, o. 5.
1C2 0 0. 4.

I 1o3 Ci C. 3.
114 Ci C. 3.
I L S  0 1. 2.
106 0 0. 2.

I 1o7 C C. 2.
108 Ci 0. 1.
1L 9 1 0. 1.

‘ 
110 C) C. 1.
111 C 0. 1.
112 0 0. 1.

I ~~ Ci i. 1.

T O T A L  15 .35 4 .25  11.10 19w. . 31. 22539 .

I-

I
- 
I
I
I
I

_ _    

~~
‘

V - V V -~~ - - — -
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A T T A C A  ( F- k I~~C S~~L L L W A Y )

L )LA (’cTLk OF 5’Il~L (Fl) 1.67
S T AR T  E L E V  C F P I P E  (F l)  1 5 86 .CC

R fl Ut.u ’ C ’~I F F 1 ( T ~~r;rI1Ll ~.5iT I - LA O (IT) 45.00
C FIPE L~ -.~~TH (Fl) 1/3.00

K T,I1Ci,K1fi1, KkXT 4.24 3.14 0.111 1.00

I 
C

~~ ICiH T 02’4H (2g~ )**1/2 C / C  Q
lSc 7 1.00 b4.40 6.02 17.56 8.54

I 1568 2.11(5 126.80 11.35 24.86 12.07
15)’S J.lii 193.25 ) 13.9(1 30 .45 14.79
1 5 9 0  4.Ou 257 .~~~~0 1e .O5 35.1A 17.07

I 
159 1  5.00 ~~~22.00 17.94 39.31 19.09

1592 6.00 386.40 19.66 43.C6 20.91
1593 ?.Uu 45C.~ 0 21.23 46.51 ~~.581594 e .0(1 515.20 22.70 4.72 24.14

I ~~~~~~~~~~ ‘I.00 57~,. o~0 24.0? 52 .73  25.61
1596 1U.0U 644.00 25.38 55.59 26.99
15 9 ?  1 1 . t i~~ 1L) .40 2b.b~ 58.30 26.31

I 1 12 .00 772 .~~~~0 27 .80 60.~~~~9 29.57

63.3w 30.7 6

b O O  14.00 901.60 30.03 65.77 31.94
i c u l  1 5.U i .  96(~~.10 31.08 68.18 33.0 6I 1~~02 1(-.0U 1C31.40 32.10 70.31 34.14
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