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downstream human life or propefty.

The total discharge capacity of the combined principal
and auxiliary spillways is adequate to impound and safely dis-
charge the floodwater resulting from the Probable Maximum Flood
(PMF) . '

A few minor deficiencies were noted on this structure.
These deficiencies include debris (logs) along the riprap lined
section of the upstream slope; a depression behind the south
wall of the impact basin over the west principal spillway outlet
pipe, a wet area near the contact between the berm and right
abutment along the downstream slope of the dam between stations
8 + 00 and 9 + 00, lcakage around the reservoir slide gate when
fully closcd, erosion of the downstream toe and rip rap west of

the impact basin, These deficiencies should be corrected
within 6 months of the date of notification to the Owner.

A warning system and evacuation plan should be developed and
implemented within 6 months for notification of downstream

residents and the proper authorities.
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314, The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available
data and visual inspections. Detalled investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase 1 Investigation; however, the investigation is intended to
identify any need for such studies.

Iu reviewing this report, it should be realized that the reported
condition of the dam is based cn observations of field conditions
at the time of inspection along with data available to %ne inspection
team, In cases where the reservoir was lowered or druined prior to
inspection, such action, while improving the stability and safety of
the dam, removes the normal load on the structure and may obscure
certain conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note thacr the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evoiutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represcnt the
condition of the dam at some point in the future. Only through frequent
inspections can unsafe conditions be detected and only through continued
care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated '"Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway wiil not pass the test flood should
not be interpreted as necessarily posing a highly inadequate conditiom.
The test flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential. g
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: Ischua Creek Watershed Project

' Site SA, Inventory No. N.Y. 571

STATE LOCATED: New York

COUNTY: Cattaraugus

RIVER BASIN: Allegheny

WATERSHED: Ischya Creek

STREAM: Gates Creek

DATE OF INSPECTION: May 5, 6 and 20, 1980
See Vicinity Map & Topographic Map,
Appendix E

ASSESSMENT

The examination of available engineering documents and
visual inspection of the Ischua Creek Watershed Project-Site 6A
dam did not disclose conditions which constitute a hazard to

dcwnstream human life or property.

The total discharge capacity of the combined principal
and auxiliary spillways is adequate to impound and safely dis-
charge the floodwater resulting from the Probable Maximum Flood
(PM¥) .

A few minor deficiencies were noted on this structure.
These deficiencies include debris (logs) along the riprap lined
section of the upstream slope; a depression behind the south
wall of the impact basin over the west principal spillway outlet
pipe, a wet area near the contact between the berm and right
abutment along the downstream slope of the dam between stations
§ + 00 and 9 + 00, leakage around the reservoir slide gate when
fuily closed, erosion of the downstream toe and rip rap west of
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the impact basin. These deficiencies should be corrected
within 6 months of the date of notification to the Owner.

A warning system and evacuation plan should be < -v:loped and
implemented within 6 months for notification of downstream
residents and the proper authorities.

Bent L. Thomsen, P. E.
Thomsen Associates
N. Y. License #40553

;fé;;;é
_Gary L. Viood, P. E.

Thomsen Associa‘es
N. ¥7 License #44504
/ ;

M

New York District Engineer
Colonel W. M. Smith, Jr.

APPROVED BY 108EP 190

ii

R I e
5 e e 200

S8

N




o

—

s ot O WEDE W BE WM UMW

View of upstream embankment
slope from east spillway
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SECTION

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
ISCHUA CREEK WATERSHED PROJECT
SITE 6A
I. D. No. NY. 571

ALLECHENY RIVER BASIN
CATTARAUGUS COUNTY, NEW YORX

l.1

1.2

1: PROJECT INFORMATION
GENERAL '

a. Authority

This Phase I Inspection Report was authorized by the

New York State Department of Environmental Conservation
by Contract No. D~201458. This study was performed in
accordance with the terms of the above contract and the
Recommended Guidelines for Safety Inspectiorn of Dams
prepared by the Department of Army, Office of the Chief
of Engineers to fulfill the requirements of the National
Dam Inspection Act, Public Law 92-327.

b. Purpose of Inspection

This inspection was conducted to obtain available data
concerning design and construction of the dam, to evaluate
that data, to visually inspect existing conditions at the
dam, to identify and evaluate deficiencies and/or hazardous
conditions which, if present,may threaten life and property
of the residents downstream of the dam and to recommend
remedial measures to mitigate such deficiencies and
hazardous conditions.

DESCRIPTION OF PROJECT

a. Description of Dam

The Ischua Creek Watershed Project Site 6A consists of an
earth dam with two principal spillway outlet pipes passing




through the embankment and auxiliary spillways passing
around the east and west ends of the dam.

The dam embankment consists of compacted glacial till
soils, having the maximum height of g3 feet, a crest
width of 20 feet and a crest length of 1043 feet. The
upstream slope is 1 vertical on 3 horizontal with a

15 foot wide berm at elevation 1650.0 and a downstream
slope of 1 vertical on2.5 horizontal with a 16 foot wide
berm at elevation 1650.0. The upstream slope is lined
with riprap 18 inches thick and 12 inches of bedding for
the riprap between elevation 1656.0 and 1664.0. These
elevations correspond to 5 feet below 3 feet above
normal recreation pool elevation 16€1.0. The remainder
of the upstream slope above the recreation pool, the crest
and the downstream slove are grass covered. An earth
cutoff trench of varying depth and widths between 12

and 24 feet keys the embankment into the glacial till
and bedrock foundation material.

The principal spillway consists of the following components;
two (2) rectangular reinforced concrete drop inlet struc-
tures with a crest elevation of 1661.0, two (2) 42 inch

I.D. reinforced concrete outlet pipes, two (2) reinforced
concrete impact basins and a riprap lined outlet channel.
The reservoir drain is a 30 inch I.D. reinforced concrete
pipe extending 104 feet into the reservoir from the base

of the east drop inlet structure. A manually operated
vertical slide gate mechanism mounted on the top and

inside of the east drop inlet structure controls the flow
through the reservoir drain.

The auxiliary spillways are located in cut sections at
the east and west ends of the dam. The east auxiliary
spillway has a bottom width of 250 feet whereas the
bottom width of the west auxiliary spillway is 200 feet.
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The internal drainage system consists of 10 foot wide
drain trenches cut into the foundation mateérial. The
trenches are filled with a "gravelly material". Seepage
from the trenches is collected in two 10 inch diameter
perforated bituminous coated corrugated metal pipes
surrounded by "filter" material and extend parallel to
the dam axis 100 feet downstream from the dam centerline.

The perforated sections terminate near the principal
spillway outlet pipes where solid 10 inch diameter
bituminous coated corrugated metal pipe bends 90° and
outlets to the outlet channel on either side of the
impact basins.

b. Location

The Ischua Creek Watershed Project Site 6A is located

West of Abbott Road approximately 1.0 mile southeast
from the center of the Village of Franklinville, New York.

c. Size Classification

The dam is 63 feet high and has a maximum flood storage capacity

of 3890 acre-feet at the top of the dam. Therefore, the
dam is cf intermediate size category by virtue of its
height and storage capacity as defined in the Recommended
Guidelines for Safety Inspection of Dams.

d. Hazard Classification

The dam is classified as a high hazard structure due to
the presence of the numher of homes along the downstream
channel and the proxim.ty of the Village of Franklinville.

e. Ownership

The dam is owned, operated and maintained by the Cattaraugus
County Watershed District. The local contracting officer

is Mr., Ed Smith of Franklinville, New York. His telephone
numbar is 716-676-3427.

I
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1.3

f. Purpose of the Dam

The primary purpose of the dam is a floodwater retarding
structure. Its secondary purpose is it creates and im-

pounds a recreational lake.

g. Design and Construction History

The design of the dam was performed by the U.S. Department
of Agriculture, Soil Conservation Service (SCS)., Syracuse,
New York. The construction was under the supervision and
inspection of the SCS and the general contractor was
Eisert Construction Corporation of Olean, New York. The
dam was completed iﬁ 1971 and the as-built drawings are
dated May 19, 1971. The Syracuse office of the SCS has

a design folder containiny hydrologic, hydraulic, geologic
information, as well as scils laboratory test data and
slope stability analysis. In addition, as-built drawings
and contract documents are maintained by the SCS& Syracuse
office.

h. Normal Operations Procedure

Normal flows are discharged through the drop inlet structures

to the principal spillway outlet pipes. The elevation of
the riser crest of the drop inlet structures is 1661.0.

Reservoir levels between elevation 1€61.0 and the axuiliary

spillways crest elevation 1679.0 are discharged through
the drop inlet structure. The reservoir has sufficient
capacity to store and discharge 740 cfs without discharge

occurring in the auxiliary spillway.

PERTINENT DATA
a. Drainage Areas (sq. mi.) 19

b. Discharge at Damsite (cfs)

Reservoir Drain at Riser Crest 147.5
Principal Spillway at Auxiliary Spillway Crest(1679.0) 749
Principal Spillway at Maximum High Water (Top of

Dam 1687.2) 797
Auxiliary Spillway at Maximum High Water(1687.2) 35,003
Total Spillway Capacity at Maximum High Water 35,800

(1687.2)
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c. Elevation (ft. above M.S.L.)

as noted in the as-built drawings

Top of Dam

Design High Water

Auxiliary Spillway Crest
Recreation Pool (Normal Pool)
Streambed at Dam Centerline

d. Reservoir

Length of drainage basin
Length of normal pool

e. Storage (acre-feet)

Recreation Pool
Crest of Auxiliary Spillway (Flood Storage)

Design High Water (Flood Storage)
Top of Dam (Flood Storage)

f. Reservoir Surface (acres)

Recreation Pool

Crest of Auxiliary Spillway
Design High Water

Top of Dam

g. Dam (Taken from as-built drawings and
Design Report)

i687.2
1682.9
1679.0

1661.0
1624.5

6.06 miles
4500 feet

1110
2286

30290
3890

80
174
190
218

Type: The dam is a homogeneous embankment composed
of compacted glacial till with keyed earth
cutoff trench and toe drains parallel to dam

centerline

Length: (ft)
Height: (ft)
Top Width: (ft)
Side Slopes¢ Upstream (V:H)
Downstream (V:H)
Cutoff: Earth Cutoff Trench with compacted
embankment material
Grout Curtain: None

1043
63
20

1:3
1:2.5
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h. Principal Spillway

Type: Two (2) 42" I.D. outlet pipes, 3.5'%x 10.5"
I.D. reinforced concrete drop inlet structures

rising 57.5' above base elevation of 1627.0

Total Length of Weir: 38 ft.
Crest Elevation 1661.0
Gates: Uncontrolled

i. Auxiliary Spillways

Type: Channel cut into soil, trapezoidal cross

section, grass lined

Bottom Width: (ft) East Spillway 250

West Spillway 200

Side Slopes: (V:H) 1:3
Length of Level or Control Section:

East Spillway (ft) 30

West Spillway (ft) 20

Entrance Slope: (%)
East Spillway
West Spillway
Exit Slope: (%)
East Spillway 2.2
West Spillway 2.2

j. Reservoir Drain

Type: 30 inch I.D. reinforced concrete pipe

Length: (ft) 104.0

Control: Manually operated vertical slide gate
mounted on the east drop inlet structure
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SECTION 2: ENGINEERING DATA

2.1

GEOTECHNICAL DATA

a. General Geclogy

The Ischua Creek damsite number 6A is located southeast
of the Village of Franklinville, in southwestern New York
State. This area is situated at the northern extremity
of the Appalachian Plateau physiographic province.

Local bedrock consists of interbedded shales, siltstones

and sandstones of Upper Devonian age. Although the regional
dip of strata in this province is gently southwestern,

this dip is so slight that, over relatively short distances,
the stratigraphy may be considered essentially horizontal.

Overlying the local bedrock are deposits associated with
Wisconsin glaciation of the area. These deposits include

ground moraine on uplands and slopes, and outwash and
alluvial deposits (stratified granular material) filling
or forming the floor of active or former stream channels.

Although geologic reconnaissance has revealed no major or
active faults in this area, the Village of Franklinville

is situated in a region classified between Zone 2 and Zone 3
seismicity, as shown on Figure No. 1 of the Recommended
Guidelines for Safety Inspection of Dams. Y'e note, the Attica,
New York area located roughly 35 miles to the north has

been the site of numerous recent seismic events of moderate
intensity.

b. Subsurface Investigation

The subsurface investigation conducted by the SCS con-
sisted of a to*tal of 11 test borings and 31 test pit
excavations. Along the dam centerline a total of 3 test
borings and 7 test pit excavations were advanced. The
investigation for the principal spillway consisted of 3
test pit excavations. A total of 8 test borings and 18
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2.2

2.4

test pit excavations weremade for the two auxiliary spill-
ways. Three additional test pit excavations were made

along the alignment of the toe drain.

Cc. Subsurface Conditions

The overburden soils at the dam consist primarily of
alluvial silts and gravels in the flood plain overlying
dense glacial till at a depth of 8 to 10 feet. Glacial
till soils were encountered in both abutments. In the
west abutment glacial till overlies the bedrock surface
at depths ranging from 4 to 20 feet. Along the east
abutment bedrock was'not reached within the depth of
investigation which extended *“o a depth of at least 45
feet. The true groundwater table lies between 3 and 5 feet
below the former grades along the flood plain. Perched
water conditions were encountered in numerous test pits
excavated for the auxiliary spillway investigation.

DESIGN RECORDS

The dam was designed by the Soil Conservation Service,

who prepared a design report, contract specifications and
engineering drawings. Portions of the design folder have
been included with this report as Appendix D. In addition,
a number of as-built drawings prepared by the SCS have
been included in Appendix E of this report.

CONSTRUCTION RECORDS

Construction inspection was performed by the SCS and the
construction documents are available at the SCS office
in Syracuse, New York. Changes from original design are
noted on the as-~built plans in Appendix E. The most
notable change was the raising of the dam by 0.6 feet
and reduction of the bottom width of the east auxiliary
spillway.

OPERATION RECORDS

Since the dam was designed as a floodwater retarding
structure no operating records are maintained regard-
ing reservoir level or spillway discharge. During

-8~
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2.5

periods of high runoff it is reported that the structure
is monitored periodically by SCS personnel and repres:n-

tatives of the Cattaraugus County Watershed District.

EVALUATION OF DATA

The data presented in this report has been compiled from
information obtained from the Soil Conservation Service,
Cattaraugus County Watershed Commission and the files of

the New York State Department of Environmental Conservation.

The data reviewed in connection with the Phase I inspection
were deemed to be adequate and reliable.
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SECTION 3: VISUAL INSPECTION

3.1

FINDINGS

a. General

A visual. inspection of the dam was conducted on May 5, 6,
and 20, 1980. The weather at the time of these inspections
was clear with temperatures in the 70's. The reservoir
level for May 5 and 6 inspections was at the crest of the
drop inlet strucutre, elevation 1661.0. On May 20, 1980
the reservoir had been drawn down for the purpose of
inspecting the principal ‘spillway outlet pipes. On this
date the reservoir level was at approximately elevation
1656.0.

b. Embankment

The embankment was at the time of inspection in excellent
condition, with no signs of misalignment, sloughing, seep-
age, or cracking. A slight amount of debris in the form
of logs was lying on the upstream slope between elevation
1661.0 and 1664.0. A small depression, 2 feet wide by 1
feet deep was detected above the west outlet pipe just
south of the concrete wall of the impact basin of that
outlet pipe. No evidence of erosion or seepage was
detected along either the upstream or downstream abutment-
embankment contact. No seepage was detected beyond the
toe of the dam, however, a wet area was detected near the
contact between berm and the east abutment along the
downstream slope.

The internal drainage system consist of drain trenches at

the toe of the ‘dam and perforated 10 inch diameter bituminous
coated corrugated metal pipe surrounded by filter material
which extends from the drain trenches rarallel to the dam axis
and to the principal spillway outlet pipes. The toe drains
outlet into the outlet channel along either side of the

impact basins. No discharge was observed from the drains

on the inspection dates noted above.

-10~

[N

SRS et B0 ST inir m -

PR N PRI SR TR .
o E:&:..:; L8 LR AR AR o) e




UL, SNEE AN WENN SMaN AeEd MW M NN IR D A

c. Principal Spillway

The principal spillway consists of two (2) reinforced
concrete drop inlet structures with the riser crest at
elevation 1661.0. Two (2) 42 inch I.D. reinforced con-
crete pipes, bedded on a concrete cradle, transport
reservoir water from the drop structures to the impact
basin and outlet channel. The outlet pipe is provided
with 7 reinforced concrete anti-seep collars at 24 foot
spacings starting 20 feet from the drop inlet structure
and ending 178 feat from the drop inlet structures.
The outlet pipes and.interior sections of the drop inlet
structure were in safisfactorv condition.

d. Auxiliary Spillways

The auxiliary spillwayvs for this structure are located

at the east and west end of the dam. The spillways are

cut into glacial till soils. Although the majority of

the auxiliary spillways are in cut sections it was necessary
to construct a levee along the west side of the east aux-
iliary spillway extending from the dam centerline north

a distance of approximately 250 feet. The inside, or dam
side, of both auxiliary slopes has been lined with stone
paving. Following earthwork the auxiliary spillways were
lined with topsoil and seeded and now support a healthy

grass cover. Both spillways were in good condition at the
time of the inspection.
e. Reservoir Drain

The reserwoir is drained by a3oinch I.D. reinforced concrete
pipe andamanually operated slide gate with the gate stem
situated at the top 6f the east drop inlet structure. The
slide gate is in an operable condition, however, When fully
closed, leakage estimated at between 10 and 20 gallons

per minute passes around the gate.

f. Downstream of Toe

The waste fromthis dam site is located downstream of the

dam along the west side of the outlet channel in the natural
flood plain. The area has been graded, covered with topsoil
and now supports a healthy growth of grass.

-11-
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3.2

g. Downstream Channel

The downstream channel beyond the impact basin for a dis-
tance of 10 feet is lined with rip rap for a depth of 2.7
fect. Beyond the riprap section for a distance of 40 feet,
the outlet channel is cut into the former flood plain. Side
slopes =re 1 vertical on 2.5 horizontal. The outlet channel
grades away from the impact basins on a slope of 1 percent
for a distance of 50 feet. For a distance of 50 feet beyond
the impact basin to the intersection of the existing stream
the outlet channel slopes downstream at 0.45 percent. Side
slopes for the outlet channel in this section are 1 vertical
on 6 horizontal with a minimum width of 100 feet. Some
erosion of the riprap lined downstream channel and downstream
toe has occurred near the impact basin.

g. Reservoir Area

The area surrounding the reservoir is primarily pasture
land and wood lots. The slopes of the area surrounding
the reservoir are gentle and estimated to be between 5

and 10 percent with the exception of the entrance to the
east auxiliary spillway which has an estimated slope of

1 vertical on 2 horizontal. No signs of slope instability
were observed.

EVALUATION

Thae visual inspection of this dam revealed the following

deficiencies:

1) Debris along the riprap lined section of the
upstream slope.

2) A depression 1 foot deep and 2 foot in diameter
was noted above the west principal spillway outlet
pipe along the south wall of the impact basin.

3) A wet area along the downstream slope in the area
of the east abutment-berm contact.

4) Leakage around the reservoir drain slide gate when
fully closed, estimated to be between 10-20 gallons
per minute.

5) Erosion of downstream toe and riprap lined downstream
channel adjacent to the impact basins of the principal
spillway.

-12-
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURE

4.1

4.2

4.3

PROCEDURES

The normal reservoir level is controlled by the crest
elevation of the drop inlet structures. Downstream flow
is limited . by the flow over the crest of the drop inlet
structures during heavy runoff. The principal spiliwvay

can discharge 740 cfs without flow occurring in the auxiliary
spillways.

MAINTENANCE OF DAM

The dam is maintained by the Owner, Cattaraugus County
Watershed District. Normal maintenance includes mowing
the grass of *he embankment and auxiliary spillways and

removal of debris from the upstream embankment slope.

WARNING SYSTEM IN EFFECT

There is no warning system in effect, however, the dam
is revortedly monitored during periods of heavy rurnoff

by representatives of the SCS and owner.
EVALUATION

The operation and maintenance procedures for this structure
are satisfactory.

-13-
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1

S.2

5.3

DRAINAGE AREA CHARACTERISTICS

Delineation of the watershed draining into the reservoir
pool area was made using the USGS 7.5 minute quadrangles

for Franklinville and Rawson, New York. The total drainage
area measures 19 square miles and consists of both wooded
lands and open fields. It should be noted that the flood
water from 6.4 square miles of the total drainage area

is regulated by another Soil Conservation Service (Site 5)
dam before it eventually reaches the reservoir at Site 6A.
Relief in the drainage area is moderate to steep with slopes
ranging from 8 percent to 25 percent.

ANALYEIS CRITERIA

The analysis of the floodwater retarding capability of

this dam was performed using the Corps of Engineers HEC-1
computer program, Dam Safety Version. This program develops
an inflow hydrograph based upon the "Snyder Unit Hydrograph"
and then uses the "Modified Puls" flood routing procedure.
The spillway design flood selected for analysis was the

PMF in accordance with the recommended guidelines of the

U.S. Army Corps of Engineers.

SPILLWAY CAPACITY

The principal spillway system for the dam consists of two
parallel drop inlet structures each consisting of a single
stage reinforced concrete riser, 42 inch diameter reinforced
concrete pipe and a reinforced concrete impact barsin to
dissipate the energy of high velocity discharge at the
outlet end of the pipe. ~An auxiliary spillway system is
designed as an earth cut in each abutment with the control
section on compact glacial till. The spillways are

of trapezoidal section with bottom widths of 200 feet and
2590 feet and side slopes of 1 vertical to 3 horizontal.
Principal spillway discharge is controlled by the outlet
pipes. Discharge through the auxiliary spillways are cal-
culated assuming a depth of flow at the control section as

critical depth.

-14~
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5.4

5.5

5.6

5.7

The spillway system appears to be adequate for discharging
the Probable Maximum Flood (PMF}. For the PMF, the peak
inflow is 32,235 cfs and the peak outflow is 31,729 cfs.

The computed spillway capacity for a water surface elevation
at the top of dam is 35,800 cfs.

During the PMF storm event the maximum discharge velocity
through the auxiliary spillways occurs along the exit
slopes and is computed to 11.1 fps and 11.7 fps for the
south and north auxiliary spillways, respectively. In
addition, the total duration of auxiliary spillway dis-
charge for the PMF event is 28.5 hours.

RESERVOIR CAPACITY

Storage'capacity of the reservoir between the auxiliary
spillway crests and the top of the dam is 1604 acre-feet
which is equivalent to a runoff depth of 1.54 inches over
the total drainage area. The total storage capacity of the
dam is 5,000 acre-feet with a maximum flood storage capacity
of 3890 acre-feet.

FLOODS OF RECORD

Due to the lack of reliable information, no attempt was
msde to estimate the discharge for the flood of record.

OVERTOPPING POTENTIAL

Analysis using the PMF indicates that the dam has sufficient
spillway capacity to discharge the PMF. For a PMF peak out-
flow of 31,729 cfs, reservoir level would be 0.7 feet below
the dam crest elevation.

EVALUATION

At the PMF the reservoir surface is 0.7 feet below the

top of the dam and the height of water in the auxiliary
spillway is 7.5 feet. The computed maximum discharge
velocities through the auxiliary spillway is in excess

of the normally accepted maximum velocity for grass lined
spillways of 8 fps. Therefore, the potential of auxiliary
spillway erosion exists during periods of heavy runoff.

-15-




SECTION 6: STRUCTURAL CTABILITY

6.

1

EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations

No signs of instability were observed in connection
with this structure.

b. Design and Construction Data

A total of at least 8 slope stability analyses were
performed by SCS for the embankment during the design
phase. The soil strength parameters utilized in these
analyses were based on consolidated-undrained (R) tri-
axial shear tests. The tests were conducted on remolded
proposed embankment materials compacted to at least 93.5
percent of the maximum dry density attainable through the
Standard Proctor Compaction Test (ASTM D-693). The shear
strength parameters used in the analyses are as follows:

Sample Internal Friction Angle Cohesion
No. (degrees) (psf)
65%1214 21.5 300
65W217 19.0 425

We note these tests were conducted on remolded material
having a gradation less than the No. 4 sieve size.

The stability analyses performed were based on the above
shear strength parameters using a modified Swedish slip-
circle method. Both the upstream and downstream slopes

were analysed using this method under varying conditions.

The results of the stability analyses presented in the
Design Report are tabulated below:

Berm Factor of
Trail No. Slope Width Elevation Safety
3 3:1 Upstream 25 1660 1.35
54 &« 6B} 2 1/2:1
Downstream 16 1650 1.49
8 2 1/2:1
Downstream 10 1650 1.48

NOTE: "Trail Arc Nos. 3,5A & 6 did not penetrate the
foundation. Trail No. 8 penetrated the foundation
to a depth of 10 feet." For the alluvium foundation
the internal friction angle was assumed equal to 35
degrees and zero cohesion.
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A review of the recommended design* for a homogeneous
earth embankment composed of recompacted glacial till
soils indicate that adequate factors of safety against
embankment shear failure for the following slope:

Upstream Slope (H:V) 2 1/2:1 to 3:1
Downstream Slope (H:V) 2:1 to 2 1/2:1

We further note the computed factor of safety for the
downstream slope of 1.49 is the minimum allowable factor
of safety according to th° Corps of Engineers Guidelines
for the case of steady seepage at maximum storage pool.

In general the stabiiity analyses were based on con-
servative shear strength parameters because of the
gradation of samples tested compared to the embankment
composition.

No additional stability analyses were conducted as part
of the Phase I Inspection Report.

Desiygn of the crest width and longitudinal camber for
settlement considerations as well as the cutoff trench
width and depth are in accordance with standard practice.
Likewise, the design and construction of the internal
drainage system is of conventional design for homogeneous
earth embankment dams.

c. Erosion Protection

The design documents do not appear to address in-service

erosion protection of the auxiliary spillway channels.

The sodded slopes of the embankment appear to have performed
satisfactorily and can be expected to continue to do so.

*TDesign of Small Dams", U.S. Department of Interior, Bureau
of Reclamation, 1977,

-17-~

ok B PRttt ST CRETTSL BRAERR LA &

Caew

A
i
3
i
3
3




The case of the auxiliary spillways is somewhat less
certain, however. The calculated maximum discharge
velocity and duration of flow are higher than would
normally be considered permissible for sodded channels.

d. Seismic Stability

No seismic stability analysis was performed as performed
acs part of the dam design.
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1

ASSESSMENT

a. Safety

The Phase I inspection of the Ischua Creek Watershed
Project Site 6A dam did not reveal conditions which
constitute a hazard to human life or property. The
earth embarkment is considered stable based on the

available engineering data and visual observations. The
dam and spillways are capable of retarding and discharg-

ing floodwater resulting from the Probable Maximum
Flood (PMF).

b. Adequacy of Information

The available data reviewed as part of the Phase I
inspection is adequate.

c. Need for Additional Investigation

We recommend that the following potential problems
be given further investigation or study.

i) A study should be made of the channel
velocities in the auxiliary sgpillways
and an evaluation of the need for additional
erosion protection.

ii) A field investigation should be made of the
source of the wet area which was found at
the contact between the downstream berm and
the east abutment. The need for any type of
corrective measure should be evaluated after
this determination is made.

g;__Urgehcz

An emergency preparedness plan for notification and
evacuation of downstream residents should be developed
and implemented within 6 months. The evaluation of the
avxiliary svillway erodabiiity and source of the wet
area should be undertaken within 6 months and completed

within 18 months.
~19-~
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.2

RECOMMENDED REMEDIAL MEASURES

a.

b.

Remove debris from around drop inlet structures
and upstream slope.

Place and compact embankment type materials in
the depression over the west principal spillway
outlet pipe along the south wall of the concrete
impact basin.

Repair reservoir drain slide gate to insure slide
gate is properly seated and no leakage occurs.
Replace riprap along west side of outlet channel
adjacent to west: impact basin.

Develop and implement a warning system and
evacuation plan for downstream residents and
proper authorities in the event of large auxiliary
spillway discharge.

-20-
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! view of downstream embankment
slope from west abutment--
mowed (oreen) strip is berm.

— . ——

i

b

e e

A
R T

;,3"‘

View

of intake

structures.

Close-up of intake structure
and reservoir drain gate
operating stem.
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View of upstream embankment Continuation of photo above. V.ow of cutlet structure from
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_ basin--also showing toe drain
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VISUAL INSPECTION CHECKLIST
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1) Basic Data
a. General

Name of Dam T s fvn L reck = A 4 A

Fed. I.D. §__ s/ - 3399 DEC. Dam No. /vy 357/
River Basin eg beary .

Location: Town ;/;:"/7 ¢ iy He County (g7, vous

U.S.G.S. Quadrangle o . 4/ .. /e
Stream Name (s fes  rect
Tributary of 7T sctbua Crecd
Latitude (N) 42°/2
Type of Dam Lop o L
Hazard Category &LJ
Date(s) of Inspection s[5 /80 & 5/, /oo , 5 bo /5o
Weather Conditions (Viude
Reservoir Level at Time of Inspection Slolols D
Tailvater Level at Time of Inspection Lll S

Longitude (W) ~2° 7,

bo Inspection Personnel (‘/Aﬂ/r; 7.4414/9‘8 T~ 72«),415/‘, /4/0//4‘/.!

Lol Fhro bieg - Diwdnte S theee Myt -5c5
L Zavirh ~= (aHarsogus CFu, Wakizded Oistect 7/ 676 - 32T
c. Persons Contacted {Including Address & Phone No.) )

Linte Clhck - 55 - b1l - Pl L PP 232
Bobis Wocrroiter - DEc - iy - 518 - 457 S557

A.//?// //r«A - S¢S - Syr;ausa Niea - 375 - 723 S50 3
d. His ory}  reons
7Y e e [
Date Cdnstructed 5 /9 /o Date(s) Réconstructed Mows

Designer o,/ J‘,ﬂ/m Sy Spovick
Constructed by _ Fizer # ol (o0 Oleso /-
owner ' atracivs foiti we b SHeoAA st F

7 \/

e. Seismic Zone _ A Zose 2 =~ Fone

s . ,
/ec /ﬁ’fﬂl"dodr L0 - Qrg: L/ Fovgrripsr &‘044'4715)
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

* VISUAL INSPECTION CHECKLIST

2) Embankment

a.

Characteristics B .
1] Embankment Material ,2“ac1ql T Tupieal  Fros. b
<
))\\"CL.H,’ -~ 25% S-«c,o. '.7‘5%' J?zfﬁ":;é&gw Sieve. = SO%
2) Cutoff Type TRre~ch
3) Impervious Core f\)o«oeT TTOAN s BN e #2905,
4) Internal Drainage System ~ Drz.. (tnelh w/ T8e  Dicons
/
Diain Thoe TDhlile at Seiluae  Qutlet
~N \]
5) Miscellaneous
Crest
1) Vertical Alignment (50 )
2) Horizontal Alignment [ro0
3) Surface Cracks p)owe

4) Miscellaneous

Upstream Slope

1) Slope(Estimate) (V:H) [13 4o -k LSO %i4~ S
2) Undesirable Growth or Debris, Animal Burrows _ ,p.~=

3) 8lcughing, Subsidence or Depressions Aol E
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

4) Slope Protection Gi-... .. 4 ', T le. O

17

Riorap #5725 4 “nesp (3 Asoue s
3‘ Relow  MNiunl ’.?ba\ E.‘(ub\\.bo)

5) Surface Cracks or Movement at Toe ANONE.

d. Downstream Slope

1) Slope (Estimate - V:H) /. 2% b Bevl o ley 16500 Y 1727
32) Undesirable Growth or Debris, Animal Burrows _ i/ u:

3) Sloughing, Subsidence or Depressions _ ., .=

4) Surface Cracks or Movement at Toe oK

5) Seepage R I L NPT
' J o s
':l' Nete A £M 9 l’JOIM L'ALJ a\,- ilm;.\l t‘.("n\Y 'S Tonte
J
AED/ [ l(/\n :1. C\/Gl"\ (SRS (.Se;‘ A& B_QLH' ?’Cnﬁ arCé lé O\)+ ’L\Cd) :
(5 H
6) External Drainage System (Dit. 28, Trenches; Blanket) 4

GQﬁSfb LO;\‘_A mc.'f\q% wal‘_
o

5

£orn G
SR b R

7) Condition Around Outlet Structure e annin 2° Dieate I

]

-

D 0 3 ¢ _,a“' '“{# .- D¢ Dé‘ﬂcck* '{) g s laoe I‘N,x.cjf 51‘,%/ "“i
Eroson Criovmgh Tupg.d' Eaim f N

8) Seepage Beyond Toe NIV

L

Do

e. Abutments-Embankment Contact
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1) Erosion at Contact Norm &

2) Seepage Along Contract <.. D% 23 . de

downsheAM :\\OOf_

3) Drainage System Z -0t P BC M
a. Description of System Drecin Toe. - -Lq\/ V. -fﬁpo
F - thl (\' J (e \\,' e - Rea . f& rett e : ‘&\’ £ "\ LI

100" Yo Lo &

b. Condition of System (Jr Ohgervable

c. Discharge from Drainage System ee. Lm,qu,\,uL\)

Piezometers, Etc.)

n L]
Instrumentation (Mojumentation/Surveys, Observation Wells, Weirs,

Fest /%A/ww* .. /24926 i/ﬁ (t90 040 K E Dter

Peide o w

_Weot st Ele JULS3 St 004993 o0 & F-Day

IO 0
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

5)

6)

-~
—~

VISUAL INSPECTION CHECKLIST

Reservoir
a. Slopes 5-10 %

?lﬁk‘}' Sanc. DeAC em\'rcnu‘t’_lb Co Ay 3\;\\\00&4 mME X 5’°f-7c
- ’ v"/\tl(:ﬂ\ o~ ﬂ Hor-.un*&_d

b. Sedimentation Unobservalole

Cc. Unusual Conditions Which Affect Dam

Area Downstream of Dam

A. Downstream Hazard (No. of Homes, Highways, etc.) }Z:Ha% < ,)¥
FeeaklaoNe (Mo Hyee ) Sl RY. 98
~ P

b. Seepage, Unusual Growth o &

c. Evidence of Movement Beyond Toe of Dam Jou g

d. Condition of Downstream Channel Clear s Ope.s

f}ﬂétja r’ALl\' i ; *:X'«P

C

Spiliway{e) (Including Discharge Conveyance Channel)

_2-" Conc_rg*# D"Qp —_'J:\(_.x— S’*’UL(’U(&; m‘% g2 "—ITD
?' <. A OV‘H'-‘\" fptp'«a o L aapa d“’—&i;o
a. General

PCSCIVQ:J' Deein . (‘zﬁc d_ Q0 'Ecsi' -Tﬂ lﬁt $+fuc'{‘vf<-

b. Condition of Service Spillway _ Gued, Concrete =~ (oond

IM U/C/’ Z"'Q'C 1%/5%4 4&/4}/5 //‘\(‘ oulle f  prpe
s

Al Apiads  enspoec :5/ g -20 =50

Mot Deirersins auer vttt pive bebud LIY Irpuct Fwsi

Eosrrnt oo  Tivoe L Iz

e,

L
RO R
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u
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSFECTION CHECKLIST

c. Condition of Auxiliary Splllway(52 é&zé{ ot pen
//AW}/ “Bish  scar Owushera _eand of. 4(4-5/ S

—an //7

/99& Ehv Lo T9p

d. Condition of Discharge Conveyance Channel oL

8) Reservoir Drain/Outlet

Type: Pipe w//’ Conduit Other
Material: Coucrete Q¢ Metal Other
Size: _ 30" T pn Length /o0 p2gzs o D Tkt
Invert Elevations: Entrance /42825 Exit 22,57  out s Flee
Physical Condition (Describe): Unobservable .~
Material:
Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate _,~~  Valve _____ Unconcrolled __
Operation: Operable v~  Inoperable ___ Other ____
Present Condition (Describe) : Hsmpg et . Some FPewiows

blens > éwc/c; w//g/ / t‘»uv«/ 17/ /tz«éﬂyc

e gaégl 1A /a—JdlqM

et Beiee Toms - 4r# 53
/Ié W 'd"" r‘/f)/ﬂ or Evacon A:.) /D/:,J

Uﬂ/& z;‘/ J{/ /S//)././«. /DM/A/ /4) l'f/.'n///du}//v. //_;;‘) //’/
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THOMSEN ASSOCIATES

CONSULTING SEITICHNICAL ENGINE RS « FES.DGi=TS

9)

Structural

a. Concrete Surfaces (M on LIoo Toit _S}/fw—/é/csk

Zrpee 7 Losiow £ 5,,,'//MIL DS o

Structurel Cracking /képg

Movement - Horizontal & Vertical Alignment (Settlement)

Mg

Junctions with Abutments or Embankments AC/QL
Drains - Foundation, Jeintr—Face cq P 4/
4

Dosal s ds

Water Passages, Conduits, Sluices

Seepage or Leakage Vuéqc

e S X

N




THOMSEN ASSOCIATES

CONSLLTING GEOTEIANCAL ENGWINCERS a GEOLIGIS ™S

h.

Joints - Construction, etc. _Dultet Suse é@m&«. VArEd
ga'-\ ""M(J’ "7 MAR: ;vgccm;; v# /79 d , Vo nb Cre dc_,,:‘,:,a__q

.ﬁjp 2'723 TS Mcucm«d‘e /85 dgg'kcd(IU/Uo Crac/fs

Foundation

Abutments

Control Gates _ frer oz Ror Gk -ﬁ;’;ﬁri Skt -

._222&1J21_£zéa£ 7€h4j?j, Flaws [0 20 gy flow

Approach & Outlet Channels

Energy Dissipators (Plunge Pool, etc.) g 7 ZEZ?Q/

f‘é/— Ottt B

Intake Structures © 20 7 S
23

Stability

Miscellaneous

£u g RES PSP v
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APPENDIX C

HYDROLOGIC/HYDRAULIC ENGINEERING
DATA AND COMPUTATIONS
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

AREA-CAPACITY DATA:

1)
2)

3)

4)

5)

1)
2)
3)
4)
5)
6)
7)

AR DR S e e e by

Elevation Surface Area

b &2 SN
Storage Capacity

(ft.) (acres) (acre-ft.)
Top of Dam 1657 2 28 5000 O
Design High Water
(Max.Design Pool) 2672.9 /%0 20 D
Auxiliary Spillway
Crest /6770 /7Y 3394 >
Pool Level with
Flashboards Nz A A
Service Spillway
Crest ol ! O 7 /1110 0
DISCHARGES
Volume
(cfs)

Average Daily
Spillway @ Maximum High Water (%Zpo/\ L)
Spillway @ Design High Water

Spillway @ Auxiliary Spillway Crest Elevation

Low Level Outlet

oo 2/

35, 00

/X
7<0

Total (of all facilities) @ Maximum High Water 35 420

Meximum Known Flood

‘2‘_«/&/’0&4 4
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THOMSEN ASSOCIATES

CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

QUTLET-STRUCTURES /EMERGENCY DRAWDOWN FACILITIES:

Type: Gate »/// Sluice ___ Conduit Penstock
Shape: (7,:b4ne
Size: 307 rrradten  BLP
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Type: /'/m_/é
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Max. Reading -

FLOOD WATER CONTROL SYSTEM:
Warning System: b

Method of Controlled Releases (mechanisms):

ﬂ:{fVu’.Q DI’/;'/A 444// /7/«'/)0/7//4 ey {0//(/ ;fz:séﬁﬁ7/¢/=

P
Qg LEST Moo inlT Lé%iw*é':

L ] it §

ST SVOLILPILIV. P CRVRIG P P S Yo s AR SR i T N i r

v ot bl




THOMSEN ASSOCIATES
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CREST: ELEVATION: /0577
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Width: 20 Length: L0932
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. . /
Location _ Do st Hruthien DrdR gy, Ser ban d/;:u Bandire

,du,,,'/m‘, 5,//“/475 et frsS §F weet «no/Z =
SPILLWAY:

PRINCIPAL EMERGENCY

Sl /D Elevation N 790

2= L Dealle ! Do Tose? Shue s Type Tt 2esdert Lot s il e .

38 gt widtn  £ET7 7 FSes7
“ /4’4'.:% - ,?ao/«*f‘
Type of Control

,//’/ Uncontrolled [
Controlled:

Type
(Flashboards; gate)

Number
Size/Length

Invert Material Toos../ s olesfoin buy Golerenl T/
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CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

l
l THOMSEN ASSOCIATES
|

DRAINAGE AREA: /2 0

4 )]éf /-///)1
4

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: S hon o) 5 ST hre
Terrain - Relief: _2n 4, ./ B Ao [ BA K %)
Surface - Soil: Yoy //77/_/_5', S Sn | oo ave )

Runoff Potential (existing or planned extensive alterations to
existing surface or subsurface conditions)
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Potential Sedimentation problem areas (natural or man-made;
present or future)
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Potential Backwater problem areas for levels at maximum storage
capacity including surcharge storage:
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Dikes - Floodwalls (overflow & non-overflow) = Low reaches along
the Reservoir perimeter:
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1.01 V.UV 12 Jedh Jeluv (USR] be 1.02 19.30 817 V.00 0.,v0 0.00 131,
1.01 6430 13 Vell Vels V.U5 13, 1.02 20,00 38 0,00 0,00 0.00 122,
1.01 Tevu 14 Uell Vall V.05 39, 1.02 20,30 B9 0.00 V.00 0,00 114.
1.vl 7.3v 15 Jell Ootz U.Ud Yl 1.02 21,00 90 0,00 0.0V 0.00 106,
1,91 deUV 16 Jel7 Vels VU8 108, 1.02 21,30 91 0.00 0.00 0,00 99,
1.ul 8.3 17 Jell 0.12 VeUbd 205, 1.02 22,00 92 0.00 0.0v 0,00 92,
1.0t .00 1] vell vels 0.U5 311, 1.0 22,30 93 0.00 0.00 0.00 86,
l.vl Y430 19 vell Vels U.05 470, 1.02 23,00 94 0.00 0.0vu 0,00 80,
1,01 10,09 v Jel? Ueld Ueud 5514, 1,02 23.30 95 0.00 0,00 0,00 75.
1.1 1V V3] 0.17 Jeld 0,05 624, 1.03 0.00 9o V,00 0.00 0.00 70,
1,91 1l.0v 24 \)'1’ Veld [VIPRTEY odl, 1.03 0.3V 97 0.00 0'00 0000 65.
1,01 1l.3v 23 vel7 0.1¢ v.ud 729, 1,03 1.00 98 0.00 0.00 0,00 61,
, levl  leavub i9 Uell V.14 Vaeub Too. 1,03 1,30 99 0,00 0,00 0.00 57,
1.0 1<c.3¢ 5 leus Ve 0.05 854, 1.03 2,00 100 0 00 0,00 0.00 53,
1.yl 13.0v 20 1.04 Ue Yy VeUd 1079, 1,03 2.30 104 0,00 0.00 0,00 50,
1.1 13,30 21 1.23 lodu VeusS 15u5, 1,03 3,00 102 0.00 0.00 0,00 46,
1,00 14.00 b 1.25 1.2¢ Veud 2161, 1.03 3.30 103 V.00 0,00 0,00 43,
1,91 14,30 29 1.1 l.0¢ V.US 3029, 1,03 4,00 104 0,00 0,00 0,00 40,
1,01 1s.,0v 39 1,57 le5¢ Veud 3059, 1,03 4.30 105 0,00 0,00 0,00 34,
1.01 15,39 31 1490 le8d Geud 5171, 1.03 5,0V 106 0,00 0.00 0.00 35.
1.0 1ul00 32 0.03 S.99 0.u9 6503, 1.03 S.30 107 0.00 0,00 0.00 33,
1.0} 1lo,30 33 Leu0 le4l V.U 8351, 1.03 6,00 108 0,00 0,00 0.00 30,
1,91 17.00 34 1led0 141 U, U5 10274, 1,03 6430 109 0,00 0.00 0,00 28,
1,01 17.,3v 33 1.1> 1.10 0,05 12045, 1.03 7.00 110 0,00 0,00 0,00 27,
1.0 lol00 Jo 1.15 1.1V V.05 13349, 1.03 730 111 0.00 0.00 0,00 25,
1,91 18,30 37 Gel3 O.uH 0,05 13895, 1.03 8.00 112 0,00 0,00 0,00 23,
1,014 19,0u 33 Jeld Qedo v.US 13539, 1.03 6030 113 0,00 0,00 0,00 220
.91 19,.3v a9 veld [V IRVE) VeuUS 12401, 1.03 9.00 114 0,00 0.00 0.00 29,
1,01 2v.0v t D.13 U0 0.08 1109v, 1.03 9.3v 115 0.00 0.00 0,00 19.
1.0 20,30 41 O.13 0.03 0,05 9629, 1.03 10,00 116 0.00 0.00 0,00 18,
1.9l ¢louv 44 Uel3 velb O,ud 8149, 1,03 10,30 117 0.00 0,00 0.00 16,
1.0 21,30 +3 Vels V.03 VeLS 6885, 1,03 11,00 119 0.00 0.00 0,00 15,
1.1 22,00 +9 Vels VeVd Oe b 5787, 1,03 11.30 119 0.00 0.00 0,00 14.
1,01 224,30 49 veid Yevo Veud 4881, 1.03 12,00 120 0.00 0,00 0,00 13.
1.01 &30 40 Vela Veud 0.5 4135, 1.03 12,30 124 0,00 0.00 0.00 12.
1.1 23,30 417 v.ls V.08 UoUd 3519, 1.03 13,00 122 0.00 0.00 0.00 12,
1.u2 Velu 43 velld 0.v0 0.0b 3vit. 1,03 13.30 123 0,00 0.00 0.00 11,
1,02 Go3v 49 [IAO]] {UNVIV) veuy 25ut, 1.03 14,00 124 0,00 0.00 0.v0 10.
1.02 1,00 2u Uevv O,vv Veuv 2225, 1.03 14,30 125 0,00 0.00 0,00 9.
1.v2 le3v 31 LT VIR U, Uv 196, 1,03 15,00 126 0,00 0,00 0,00 9.
l.,v2 Loy 22 [FVI] [UARVD) ve.G0 1621, 1,03 15,30 127 0,00 0,00 0,00 8,
1.92 2.3V >4 Jewy ety Veuy 13380, 1.03 16,00 128 0.00 0,00 0.00 8.
leve 3.00 54 e Jedu (IV) 12817, 1.3 lo.3v 129 0.00 0.0 0.00 7.
1.v¢ 34,30 25 Y, by VIRV JVeuv 1201, 1.3 17,00 130 0.00 0,00 0,00 7.
l,vé 44y 26 JeUy Uy Ueuy 1121, 1.93 17.30 131 0.,0u 0.00 0.00 6,
love 4.3y a1 Ve Ve IV (V) ludo, i.03 18,00 132 V.00 0,00 0,00 6o
labe JeVL Jo Ueldu Y] Ve 970, Lo03 18,3V 133 0,00 0,00 0,00 Se
. e e ‘
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i.ve
La02
lave
Love
l.vd
1,02
1.0¢
14V¢
1.02
1.0
1.02
1.0c
1,02
1.0¢
1.04
1.0¢2
1,02

5.0V S5y G.uv VeVl VU Jlv, 1.03 19,00 134 L.00 0,00 0.00 S5
0,0U ol Veul ViU V.00 vidY. 1.03 19,30 135 0,00 0,00 0,00 S.
CedU ol a0y VeUy VeUv 793, 1,03 20,0V 130 v.0u 0,00 0.00 q,
7400 62 [TATY] ve V0 Gelu 739, 1,03 20,30 137 0,00 0,00 0.00 4,
/e30 n3 Vvl VeVU 0.00 690, 1.03 21,00 158 J.00 0,00 0,00 4,
1R NY] [ Vvl VeV C,u0 v44. 1,03 21.30 139 0,00 0,00 0,00 4,
8.3 ob [PV vL.U0 [ Y 601, 1,02 22,00 140 v.00 0,00 0,00 3.
FReY) ob (VYT ) JeoJu Ueuy 560, 1,03 22,30 141 V.00 0,00 0,00 3.
Y30 vl VeV 0.0v Velv 523, 1,03 23,00 142 0,00 0,00 0,00 3.
10,00 by Vl.ud V.00 0,00 488, 1,03 23,30 143 0.00 0,00 0.00 3.
10,30 69 0.0V V.02 [ Y 455, 1.04 0.00 144 0,00 0,00 0,00 3.
11.062 70 [VPVIT) UeVU 0.00 425, 1.04 0.30 145 0.00 0,00 0.00 2.
11.30 11 [VIVIV] U.00 Geul 396, 1.04 1,00 146 0,00 0.00 0.00 2,
12.90 72 [V 0,00 [ T7] 370, 1.04 1.30 147 0,00 0,00 0.00 24
12.30 13 0.0V V.0V 00U 345, 1.04 2,00 148 0.00 0,00 0,00 2.
13.v0 74 [V 1Y) veVQ 0,00 322, 1,04 2,30 149 0.00 0,00 0.09 2,
13.30 IE] 0.0y 0.00 0,00 300, 1.04 3,00 150 0.00 0,00 0.00 2.
SUM 25,38 22,58 2.80 199249,
( 645,)( 573.)( 71.)( 5642.10)
Fe Pk b=HUUR 24-HUJR 712~HUUR TOTAL VOLUME
Crd 1384%n, 10490, 3903, 13484, 199245,
CAas 393, 297, 112, 39. 5042,
IaCnes 15.25 23,0/ 24.13 24,.3
44 3s7.217 585,91 612,90 612,99
AC=¢ [ 5402, 78170, 6233, 8233,
Inovo Cu 4 64lo, 9707, 10155, 10150,
{YUFoorhPr AL StA 1 FUR PLAN 1, RTIO 1}
Lo ' le s Y 24 2- 1. ln 1.
1. 1, Se ve 1d, 34, *83, T4. 94, 111,
122, 135, l4u, 154, 171, 210, 301, 432, 606, 812,
lu3ee 1213, 1070, 4995, 2410, 2604, 2719, 2706, 2492, 2218,
19¢0b,. ITELN 13717, 1157, 916, 527, 704, 602, 518, 445,
3rl. 3¢4d. 210, 2517, 240, 224, 209, 195, 182, 170,
159, lsv,. 135, leve. 1206, 112, 105, 98, 91, 85,
Y. T4, Y. od, o0, LY 52, 49, 46, 42,
40, 37, 34, 3¢, 30, 28, 2o, 24, 23, 21,
AT 1o, 17 1o, 15, 14, 13, 12, i1, i1,
lu,. Ye Ve bae O T 7. Oe 6. 5
e Se 4 '3 4, L XY 3. 3. 3, 3.
le e <o o 2. 2, 2, 2. 1, 1.
l. 1. 1. 1. l. 1. 1' 1. 1' 1.
1. 1a le 1 0, (VIS O, O 0. 0,
PLAN o=nUUR 24=HUUR 1¢=HOUR TUTAL vVOLurk
Ccho 27119, 2090, 794, 217, 39849,
Chiv T1v. LR 2, 6o 1428,
1vCheo 3.5 4,0} 4,83 4,53
wh 77,45 117,18 122059 122,60
AL=r | 1udv,. 1574, 1047, 1647,
Lngto Cu o 1243, 1vdl., 2031, 2031,
- rivedonhtrn AT SIA 1 E0n PuRs 1, KI10 2
40 te e 3. 3. 3. 3. 3, ' 2.
e Lo Ve 14, 32, 59, Y3 130, 165, 194,
3 - *"’!‘5&;..;»;» -
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rF2%-1
lelu,.
337v.
ool,
277,
139,
°Y,
3o,
17,
4.

te

Lo

1.

X%

Jil.
2%c>.
4814,

Y53,

EE1-%

1‘4‘5.

‘.‘".
SV,
&De
12'
b.
3.
20

8.

&,
4uo,
3301,
0¢dY,
1239,
2153,
404,
12y,

PXE N
¢e291,
L3V,

207,

PN

129,

Tl
32,
loe
be
LY
e
l.

Crs

Cho

18Cned

Al

AC=r [
Lduyd CU @

Qe

3al,
32¢1,
V94,
blu,
370,
145,

Yd.
40,
24,
12,
O
3.
l.

Cra

CA3

duCnes

n4

AC~r ]
1dous CU o

le

43,
1200,
2323,
lusys,

wol.

24V,
leve

25>, 2oy, 299, 379, 5217, 750, 100V, 1421,
2vis,. 35%0, 4217 duod, 4863, 4739, 4361, igs2,
ctl, dudd, 171u3, 1347, 1232, 1054, 906, 779,

tod, +51. 420, 392, 3bb, dal, 319. 297,

2¢l, 245, 210, {90, 183, 171, 159, 149,

lat, 1ls, 105. d. 92, 85, 80, 14.

by, So, 53, 19, db, 43. 40, 37,
3V, 20, 25. 23. 23, 21. 20, 19,
15, 14, 13. 12, li, 11, 10. 9.
Qe 7. 70 o b, Se 50 5.
‘e 4. 3. 3. 3. 3. 2. 2.
' 2. 2. 2, 1. 1. 1. 1.
l. 1. 1. 1. 1. 1. 1. 1.

Poun o=tJuhk 24=HO0UR 72«HUUR 101AL VOLUME

43049, 3671, 1389, 484, 69736,

RELIN 104, 39, 14, 1975,

5,34 8.07 3445 .45

135,54 205,v7 214,53 214,55

1321. 2754, 2881, 2642,

2240. 3397. 3554. 3554.

RYDRULRAFHY AT STA 1 FOR PLAN 1, RIIU 3

D 5, Se 4. 4, 4. 3, 3.
7. 2u, 43, d4, 133, 165, 235, 2717,

3u 1, 384, 4274 539, 152, 1V89. 1515, 2030,
410, 5137, olid, [ YAV 6946, bT709. 6231, 5545,
343, 2894, 2441, 20617, 1759, 1505, 1294, 1113,

09J,. b4, w01, Sev,. 523, 4y, 455, 425,

315, KPR 300, 80, 261, 244, 228, 212,

17<. loil, 150, 149, 131, 122, 114, 106,

VO, 80, 75, 70, 65, 61, 57. 53,
+3, dy, 389 35. 33. 30. 28' 27.
PPN vV, 1y, 14, 16, 15, 14, 13,
li. 10, Y. 9. 8, 8. 7. 7,
S, 5. Se 4., 4. Q. 4. 3.
3. 3. 2, 2. 2. 2. 2. 2,
l. 1. 1, 1. 1. 1. 1. 1,

PrEAN o~HOUR 24«HOULR 12«HUUR TOTAL VOLUME

oYat, 5245. 1984, 692, 99023,

197, 149, 56, 20, 2821,

T.02 11.53 12.07 12.07

193.03 292,96 3Vo,48 306.49

2601, 3935, 4116, 4117.

3204, 4854, 50738, 5078,

dYURUGhAPH AT SIA 1 FOR PLAN 1, RYIO ¢

7. b 6. S, 5. Se 4. 4,
[ do, 59, 109, 173. 241, 306, 360,

&l4, 499, 555, 701, 378. 1404, 1969, 2638,
o4k, ooy, 71832, 5671, 9034, 8500, 8100, 7209,
4310, 3704, 3175, 2088, 2247, 1957. 1682, 1446,

341, sd], Isl, 729. 580, bid. 592, 552,

443, tle, 390, 3o04. 340, 317, 296, 276,

224, vy, 195, 142, 170, 159, 148, 138,

1ice 1\!5. 95. 91, 550 790 74. 690

{
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Le.
32.
lou,

oo

2.

10.

499,
4137,
7703,
1525,

034,

31/,

159,

Ty,
40,
VAU
on
b.
'

124
°.
621'
5171,
YbeYe
1yve,
193,
3Y0,
1%b,

SU.
43,
it.
-2
3

aprry

ou, St 5.
30, 20, Zo,
15, 1d. 13,
g, 7. 7.
“o LY 30
2. Ze 2.

FEAR b=HOUR

CFo 9032. o¥lo,

CHs 256, 193,

LoCuts 9,91

RT3 251.72

AC=tT 3381,

1HoLs CU o 4170,

HiOxUGRAPH AT STA

Yo €. 8,
5, 10. 31,

545, 583, ol4,
5250, bbbl. v2i9,
o551, Soub. 4030,
1296, 1104, 1030,

592, b2, 515,

296, 270, 257,

14¢, 138, 129,

Ta, oY, 04,
37. 34. 32.
1y, 17. 1o,
v, Yo 8,
S 4 4,
2. 2. 2,

PEAK o=nUUR

Cto 11116, ¥3Y2,

Cowd 315, 238,

INCHED 12,20

Mo 309,81

ACwk ) 4161,

THUUS CUL # 5133,

HYUROGKAPH AT STA

11, 10, 10,
b 13, 39,
ool 129, lob,
o263, addl, 10274. 1
si8Y,. 0685, 5187,
1621, 1330, leod.
139, 09U, 544,
37v. 310, 322,
163, 172 161,
Yeo BO, bV,
4u, 33, 4V,
Lo i ‘u.
12, 11, 10,
' D 5,
Je Se 3,

49' 40,
24, 23.
12, 11.
b O
3, 3.
Ze 1.
24=-60UR 72

2579,

73.

14,99
300,84 3

5115,

6310,
1 ¢0R PLAN
L[] 7.
73. 135,
‘TR 863,
9039, 10672,
3gud, 3308,
961, 897,
480, 448,
240, 224,
120, 112,
00, 50
30, 24,
15, la.
8 Te
4. 4.
2. 24
24=tUUR 12

3174,

90,

15,45
468,173 4

0296,

7766,
1 FOR PLAN
9. 8.
91, 1608,
554, 1079,
¢vas, 13340,
4n8y1, 4135,
1208, 11214,
o1, 500,
300, 280,
150, 140,
15, 10,
38, 35,
19. 18.
Y. Yo
5. 4'
2' 2.

3

42, 40,

21, 20,

11, 10.

5. 5.

3. 2.

1. 1.

«HQUR TOTAL VOLUME

899, 129509,

25, 3667,

15.69 15,69

98,42 398,44

5351, 5352,

6oV1. 6601,
1, RTIO §

6. b.

212, 290,

1204, 1728,

11116, 10831,

2815, 2409,

837, Tul.

418, 390,

209. 195,

105, 98,

52, 49,

26, 24,

13, 12,

7. 0o

3. 3.

2. 2o

=JUUR 10TAL VOLUNE

11ul, 1593v6,

31, 4514,

19,31 19,31

90,37 490,39

6586, 6547,

¥i24, 6124,
), RII0 ©

6. 7.

265, 3171,

150%, 2161,

13895, 13539,

3519, 3011,

1046, 976,

523, 486,

261, 244,

131, 122,

bb. bl.

33. 30,

16, 1b.

8, B

4. LT

2. 2.
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I e T el e T T P P e S Py et
161, 0%s, 3/t co3, o4¥, 63a, 020, 007, 594, 582,
Stu. 557, bas, 5317, Sio. 52V, 512, 505. 498, 432,
anT, 2CL, i, 413, +59, 466, 403, 460, 457, 454,
451, 4uy, 440, 443, 449, 4317, 434, 431, 429, 426,
423, deUe +i7. 414, 41t, 409, 400, 403, 400, 397,
39%4. 391, 369, 350, 383, 36l 31717, 375. 372, 369.
3t6. 303, 3ul, 358, 355. 352, 349, 347. 344, 341.
STAGE

0.0 0,0 Vel 0.0 0.0 0,0 0.0 0.0 V.0 0.0
[N (] 0.0 Vel 0.0 0.0 0.0 0,0 0.0 0.0 0.0
V.0 0.0 d.v O.u 0,0 0.0 0,0 0.0 0.0 0.0
[V Vel Ul Ve O,V 0,0 0,0 0.0 0.0 0.0
L0 U, 0 Jev 0.0 0.0 0.0 0,0 0.0 0,0 0.0
0.0 0.0 Vev O.v 0.0 0,0 0.0 0,0 0.0 0.0
0.9 (VY] V.0 0.0 0,0 0,0 0,0 0,0 0.0 0.0
U0 o0 0.0 [PV 0.0 0,0 0,0 L0 0.0 0.0
Ve v.0 Uy Vot 0.0 0.0 0.0 0.0 0.0 0.0
V.0 v, 0 (UM U.0 0.0 0.0 0.0 0.0 0.0 0.0
Vve.0 [PV Uev U,0 0.0 VeV 0,0 0.0 0.0 0.0
JeU VIRV Veu [V 0.0 0,0 0,0 Ve0 0,0 0.0
[VIRY] 0.0 [VIY) v.0 0,0 0,0 0,0 0,0 0,0 0,0
Uol Vel 3.0 0.0 0,0 L,0 0.0 0.0 0.0 0.0
V.0 0.0 el 0.0 0.0 0.0 0,0 0.0 0.0 0.0

PrAR o=HOUK 2 +=HOUR 72=HOUR TOTAL VOLUME

ve s 101¢, 677, 474, 240, 31668,

Cns 2Y. 1v, 13, 6. 897,

LacHes .98 2475 3,63 3.84

‘4 25,00 69,35 97.39 97.43

AC=i ¢ 33n, 939. 130b. 1309,

Tadus Cu M 414, 1159, 1014, 1644.

MAXi4UM STJIRAGE = 1080,
SIALLIUN 2, PLAN 1, RI10 2
OUIFLOw
4. 4, G 4, 4. 4, 4, 4, 4, 4,
4. ‘4 4 de 4, 50 6. 8. 110 15. 200
26, 31, 33, 35, 317, 40, 14, 47, « 51, 517,
63, oY lo, 32v. 397. 411, 66, 28bH. 4293, 4145,
L9, 3191, FEpre 25V¢. 2176, 1866, 1597, 1303, 1166, 1000,
bOR, 134, nél, S45, 4v9, 440, 421, 421, 420, 420,
YA 419, +19, 4lb., 416, 417, 416, 410, 415, 414,
413, t1de 12, 411, 410, 409, 408, 407, 406, 405,
qu4q, dud, 4J4, 401, %00, 398, 395, 393, 39%. 38k,
3bb, 353, 312, 320, 344, 331, 319, 307, 295, 283,
59, 231, PANN 1vy, 1u2, 167, 153, 140, 128, 117,
Vs, Y, IV, 0Jd, To, 14, 14, 13, 13, 73,
13, 13, 13, 12, 12, 12, 72, 72. 12, 71,
71, 71, i, 71, 1. 70, 70, 70. 70. 70,
'R oY, 09, oY, 09, 0%, 69, b, 68, 68,
STCR
5. 3, 5, S 5, 5. 5. S 5. 5.
S 5. S, 5, U, 8, 10, 15, 20, 27,
34, 43, 32, ol, 71. ¥4, 101, 125. 161, 210.
. Kng}«T‘\ - '
| ‘ . O
b oo - 2 w N SJ!
1 3 s - e o . ”
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274, ELT 1Cl. 207, 134, 991, 172, 1192, 1232, 1228,
l2to. 120z, 1ioi. L1ivy, 1is¢, 1132, 1115, 11vt. 1u90, 1080,
wwit, 1uod, LtIo7. 1uds, tva?d, 147, 1ud4, 1041, 1038, 1033,
luex, 1uél. iulte 17, Yon, EEIN 960, 3/0. 960, 949,

Y30, vei. #15. YU, RwQ, 8i/7. 564, 851, 838, 824.

sll, 1v7. Is3. loy, 54, T30, 7125, 711. 696, 632,

ou’, 054, 3. ndd, oll, 598, 566, 574. 562, 551,

24, 531, 222, Sld,. 5u7. Suu, 494, 489, 484, 479,

479, 471, o7, io04, dol, 454, 455, 452, 450, 447,

444, 441, EXTIN +35, 433, 430, 427, 424, 421, 418,

415, 413, +lu. 4ul, 404, 4ul, 393. 3906, 393, 390,

sal. 344, 3sl. 319, 30, 373, 317v, 367, 365, 362.

STAGE

Jev Uev Ueu U0 0.0 0.0 0,0 0.0 0.0 0.0
V.0 Vev VeV U,0 0.0 0,0 0.0 0.0 0,0 0.0
0.9 UNY Vey 0.0 0.0 0.0 6.0 0.0 0.0 0.0
Vel 0.V Ve Je0 0.0 0.0 0.0 0.0 0.0 0.0
Veu VY Vet Uel 0.0 0.0 0.0 0.0 0,0 0.0
0.y Oov Jev 0,0 0.0 0,9 0.0 0.0 0.0 0.0
0.V Qv Qev (VY] V.0 0.0 0,0 0,0 0,0 0.0
0o VY 0,9 V0 J.0 0.0 0.0 0.0 0.0 0.0
Goli [VIRY) Ve Ueu V.0 Gov 0. 0,0 0.0 0.0
0.9 Vv Vel Vel U,0 0.0 (7] 0.0 0.0 0.0
Jet [y V.0 0.0 eV U0 0.u 0.0 0.0 0.0
JeV 0.V Je 0 (VRV} 0.0 0.0 0.0 0.0 0,0 0.0
Jeu Qav Jeu Ved U.0 v.0 O,v Q.v 0.0 0.0
Vel O,vu Geu ("} 0.0 0,0 0.0 0,0 0.0 0.0
Ua0 (V) Ve " 0,0 0.0 0.0 0.0 0.0 0.0 0,0

PLAK 6=10UR 24=-dUUR 72=HUUR TUTAL VOLULME

Ced 4293, 2029, 1017, 424, b1114.,

Cad 122, 74. 29, 12. 173t.

LaCheo 3.82 5.91 7.40 740

a) 97.v5 150,20 187.96 188,02

ACeFy 1303, 2017, 2525, 2525,

Fdaus Cu 1oud, 2486, 3114, 3115,

nAXIMun STORAGE = 1232,
SIATION 2, PLAN 1, RTLO 3
QUTFLUA

O S 6. 6, 6, b 60 6. 6. 60
o, V. 5 6. 6, ¥ i1, 1o, 22, 29,
32, 35, 33, 41, 44, 47. S50, 54, 59, 65.
Tve 143, 394, 4us, 421, 3805, 6397, 6795, 6540, 59717.
5289, 4509, EERE- 3465, 2823, 2513}, 2213, 1915, 1650, 1420,
1¢¢1. 1vi7, 694, 711, 693, o3l Sdd, 546, 508, 473,

441l 421, ¢21. 420, 120, 420, 419, 419, 318, 418,

417, tlo, tlu. 415, 214, 413, 413, 412, 411, 410,

Uy, 493, avl. 4lo, 30U>, 404, 403, 402, 401, 400,

3943, 395, 3vs. 3vl, Job, 330, 384, 373, 359, 346,

333. 3ev. 3vo. 297, 24v, 202, 240, 220, 201, 184,

loy, 1314, 1%l, 13v, 11y, 169, 10u, 91, 84, 17.

T4, 14, 15, 73. 13, 73. 13. 73. 72, 72.
7‘. T¢o 12 ’1' 71: 1. 71. 71. 71. 71'
1. 1u, lu, 7¢. 0, 10, 69. 09, 69, 69,

v i

3%“&: -—;f’ l.l . ‘.vl
, |

¥
—rst,




T, t. be Y, 8. b, b &, 7. 7.
ie l. 7. /. 9, 11, 15, 21. 29, 38,
4y, ol. /4. 86, 1v3, 141. 146, 182, 233, 304,
390, 51¢4. VD4, 53V, 1044, .o ta19, 1289, 1300, 1293, 1278,
125y, 1249, 1221, tev4, 1189, 1171, 1152, 1134, 1118, 1105,
1u9s, 1082, lu73, 1000, 1062, 105ws, 1055, 1052, 1050, 1048,
104¢, 1044, 1udz, lvis, 1033, 102y, 1022, 1v15, 1008, 999,
991. 951. 971. Jol, 950, 93y, 928, 916, 904, 892,
87v. 866, 453, 839, 8co. 812, 798, 784, 770, 756,
741, 721. 713, 098, 6v4, 609, 655, 640, 626, 613,
ouvU, 587, 575. 564, 553, 542, 532. 523, 515, 508,
5C1, 495, do0Y, b4, 4380, 475, 471. 468, 464, 461,
45¢, 456, 453, 450, 447, 144, 442, 439, 436, 433,
430, 4217, LYT N 422, 419, 4l6. 413, 410, 407, 404,
402, 39y, 390, 393, 390, 387, 385, 382. 379, 376,
STAGE
Vel Vev a0 Ue0 0,0 .0 0.0 0,0 0,0 0,0
0. O,v [V} C.0 el 0.0 0,0 ¢.0 0,0 0,0
Uev Oev [V 0.0 0.0 ¢.0 0.0 0.0 0.0 0,0
(Y] 0.0 el V.0 0.0 0.0 0.0 0.0 0.0 0.0
G.0 0.9 V.0 V.0 0.0 0.0 0.0 0,0 0.0 0.0
Je 0.9 U,0 V.0 0.0 0.0 000 0.0 0'0 0,0
"veu 0.0 Vel V.0 0.0 0.0 0.0 0,0 0.0 0.0
Y] Vv [ 0.0 0,0 0.0 0,0 0.0 0,0 0.9
G,0 069 O,V 0.0 0,0 0.0 0,0 0,0 0,0 0.0
Vel 0ov (VY] Vel [V 0,0 0.0 0.0 0,0 0,0
Vo 0.v Vel V.0 0,0 0,0 "0.0 0,0 0,0 0.0
(V) 0. V.0 ve0 0,0 v.0 O,v 0.0 0.0 0.0
Vel V.u Veu ved v,0 0,0 Gob 0.0 0.0 0.0
[VIPV 0'\I O.U 0.0 0.0 L.O 0.0 0.0 0.0 0.0
Vel Uev Vel 0.0 000 0.0 ‘O'U 0.0 0.0 000
L BAR 6~nCur ¢4~HOUR Te¢~HUUK JOYAL VOLUME
CES 0795, 4432, 156+, 630, 90710,
Cihs 192, 126, 45, 18, 2509,
.(“C.’“'.b o.44 9.21 10.98 10.99
[ 163,03 233,97 278,938 279,07
AC=F i 21vs, 3143, 3747, 3748,
Thdus Cu 2711. 3870, 4622, 4624,
MAKIMOM STUKAGE = 1309,
ST1ATLIUN 2, PLAN 1, R11GC 4
VUTFLOw
Ce e 8. 8. '00 8. b' 7' 70 7-
1. 7. 7. 7 B, 11, 15. 21, 29, 33,
3¢, 39, 43, 40, 49, 51, 595, bV, 65, 70,
V4, 355, 497, 540, 4900, 7300, 8756, 4919, 8441, 1762,
vhiY, NEXEIN SUitde dedd, 3574, 3vls, 2710, 2408, 2106, is27,
15ie, 13%, Liod, 1ulv, 930, BL8, 765. 709, 060, 615,
Y13, D31, 1499, 4u5, 434, 421, 421, 420, 420, 420,
4193, 4id, 110, 41b, 417, 4ib, 416, 415, 414, 413,
“lde 411, alle 41y, 409, 40, 4u7, 4006, 405, 404,
1ud, 1Ue, Ul “UU, 397, 395, 383, 390, 388, 380,
. T = SEp s s ngcf(%&%f;&, b ©
"‘%“i‘ ",-’ﬂ (s o - :

P
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37v, 330, 243, 330, 313, 3Vo, 234, 281, 2517,
10, v/, icl. lo5. 151, 139, 127, 116, 107,
Yu, 12, 75, e ld. i3. 13. 73. 13,
13, T¢. e, 12. 12. 72. 72. 11. 71.
7t. 7i. 71, 10. 7. 70, Tu, 70, 70,
3710R
iv. 10, tv, 1v. 10, 10, 10, 10, 10,
J. Je 1o, 11, 1i. 19, 27. 38. 50,
-1V ELIS 1lo, 136, 160, 192, 239. 306. 399,
004, 040, lvlv, 125v., 1324, 1351, 1354, 1345, 1327,
1217, 1252, 1431, 1213, 1197, 11382, 1164, 1146. 1129,
Livi,. luay, lubQ, 1074, 106y, 1060, lue2, 1u59., 1057,
luoz, 1uov, 1vdo, 1040, 1044, 1041, 1vi7. 1032, 1027,
wvul3, ldvo. yy/, 9589, 979. 969, 959, 948, 937,
Jl4, Jul, voY, 476, 803, 850, 837. 823, 809,
131, 107 753. 134, 724, 709, 695, 081, 666,
637, BYEN old, 597. 585, 573, 561. 550, 540,
322, I, SVo, SO0, 494, 488, 453, 4179, 474,
67, +0d, «bl, 458, 455, 452, 449, 447, 444,
+35, 435, 432, 43v, 427, 424, 421, 418, 415,
410, 7, 4uit, 401, 3y, 395, 392. 399, 387,
STAGE
[V (VY] (V] V.0 0.0 0,0 0.0 0.0 0.0 0.0
Vel 0.V Vel Vel 0,0 0,0 0,0 Va0 0,0 0.0
O.v Ueu Ved 0.0 0.0 0,0 0,0 0,0 0,0 0.0
Veu VeV VeV UV O.U 0,0 O,u 0.0 0.0 0.0
[VIRV] Jeu Vel (V] 0.0 0,0 0,0 0.0 0.0 0.0
(7] 0.9 Je [VIRY] V.0 0,0 0,0 0,0 0,0 0.0
[TV} Qe V.0 v,0 Ouu 0,0 0.0 0,0 0.0 0.0
Vet Jeu Vel Ued 0.0 V.U 0,0 0.0 0.0 0,0
Uev Vel el Vel 0.,u vel 0,0 0.0 0.0 0.0
Vev Cou Uel VeV (VY] 0,0 0.0 0,0 0,0 0.0
0,y 0.¢ JeU V.0 0,0 0,0 0,0 0,0 0.0 0.0
(VIV} (VY] V] Ve (V") 0.0 0.0 0.0 0.0 0.0
0.0 (Y Vel u,0 0,0 V,0 0,0 0.0 0.0 0.0 ﬂ
0.0 0.0 v.0 0.9 0.0 0.V 0.0 0.0 0.0 0.0 4
V.t 0,9 O.u V.0 0,0 0,0 0.v 0.0 0.0 0.0 3
Penh 6=HUUR 24=-HOUR 72=0UR TOTAL VOLUME g
CFS s31y, olol, 2167, 836, 120390, g
Cas 253, 175, 61, 24. 3409. h
LaChgs He99 12,80 14,58 14,58
M 228,42 319,95 370,28 370,40
Al=t"f 3ubs, 4297, 4973, 4975,
Indus CU w 3764, 5301, 6135, 6137,
MAXLIMUN STORAGE = 1354,
S1AITON 2, PLAN 1, RLID S
OULE LOR
lu, Ve lve Y, 9- Je 9- 9. 9- 9'
Yo Ye Je 9. 10. 13. 15. 20. 32. 35.
3y, 14 Py iy, S5z, 56 60, 64, 69, 148,
307, 404q, 424 4712, 3351, 117>, 109vs, 109175, 10389, 9401.

otyy, 1eris 0lucs S22+, 4399, 3715, 3151, 27485, 2505, 2207,




¢ comeag » -

1Ycc. 1039, 1423, iZ4u, 1114, 1019, 941, 873, 812, 756.
Tuo. oS¢, ol4. 574, 534, 3Yd. 465, 434, 421, 321,
dzu, PPN 42U, 419, 319, +1lo, 416, 417, 416, 416,
415, 3i4. 013, Gle, q411. 411, 410, 409. 408, 407,
4C5, VS, 104, qQus, 402, 4ui., 400, 397, 395, 3930
3vL. 358, 300, 303, 370, 350. 343, 330, 316. 306,
294, 241, 257, 235, 215, 1917, ie1, 165. 151, 139.
1217, 116, 1u7., So. 50, 624 75. 74. 74, 73.

13, 13. l3. 73. 73. 12, 72, 12. 72. 72,

T¢. Ti. 71. 1. 71, 1. 71. 70. 790. 70,
STOR

13, 13. 13, 12, 12, 12. 12, 12. 12, 12.

12. 11. 11, 12, 14, 17. 24, 34, 46, 62,

bU, 1vd, 121, 144, 169, 198. 239. 297, 340, 492,

634, 812, 1u4d. 1243, 1343, 1379, 1394, 1395, 13464, 1364,

1541, 1314, levde 1257, 1235, 1216, 1201, 1186, 1170, 1152,
1135, 1119, 1105. 1044, 10&0, 1081, 1070, iv72. 1068, 1065,

1062, 1059, 1uo7. 1Jyo4, 1052, 1050. 1048, 1046, 1044, 1044,
1v37. 1032, 1yt 1040, 1013, 1006, 997, Yu9. 979, 909,
959, 948, 9¥37. Yoo, 913, 901. 889, §76. 8b3, 850,
530, ¥23. vUY. 795, 781, 7617. 153, T3¢, 724, 709,
cYys, buv,. oD%, odl. 637, 623, 010, 597, 565, 573,
(bl 550, 54U, S3v, 522, 514. 50¢6. 500, 494, 488,
483, +7Y. 474 470, 467, 464, 461, 458, 455, 452,
449, 147, add, 44l, 438, 435, 432, 430, 427, 424,
421, 418, 15, 412, 410, 407. 404, 401, 398, 395,

STAGE '

0,0 0,0 Ve Vel Gov 0.V 0,0 0,0 0.0 0,0
Gov 0.0 VeV Ve 0.0 0.0 (V)] 0.0 0.0 0.0
0.9 V) J.v 0.0 0.0 0,0 0,0 0,0 0.0 0.0
Veu (VY] 0.0 U0 0,0 0.0 . 0,0 0,0 0,0 0.0
V. u U0 LoV VLU 0.0 V.0 (VY] V.0 0.0 0.0
Veu 0.v vl 0.0 0.0 0,0 0.0 0.0 0.0 0.0
[ VIRV U0 Vel Vel 0.V 0.0 0.0 0,0 0,0
Ve O,u Ve 0 GoU 0.0 (Y 0.0 0.0 0.0 0.0
Uev U, [V U0 0.0 0.0 0.0 0.0 0.0 0.0
Vel O.u Vel U0 0.0 0,0 0,0 0.0 0,0 0.0
Vev (Y 0.V 0.0 0,0 0,0 0.0 0.0 0,0 0,0
(Y] 0.0 (V) V.0 0.0 (] 0.0 0,0 0,0 0.0
[URY) VL0 0.0 Vel 0.0 0.0 0,0 0.0 0.0 0,0
0.0 0,0 VU 0.0 0,0 (Y} 0,0 0,0 0,0 0.0
O, (T} V.l v.0 0,0 0.0 0,0 0.0 0.0 0.0

tLAR 6=HUuR 24*HOUK 72=nUUR TUTAL VOULUME

crs 1715, ELED 275y, 1042, 150134,

s sit, 2.6, 18, 30, 4251,

1Cres 11.01 16,03 16,18 lv.18

»H 294,79 407,21 401.75 461,59

AC=t [ 3954, 5469, 0202, 62U4,

fHOLS CU 4284, bld40, To50, 7652,

FAALMUM STOKASE =, 1395,
SIAILON Z, PuAN 1, RI10 6

| OLTELON




12,
11,
Gq,
tUe,

luaidz,.

348,
Sci.
iU,
«ll,
+UY,
390,
334,
109,

14,
1z,

CcCCcococ o eoccocCcoCc oo
® e % o 0 o o 6 ° 0 6 0o 0 o o

cCCcocoocCccoocoo

12.
11,
il.
19,
bosu,
eval.
Dele
+el.
415,
+tUs,
399,
320,
134,
T4e

b
Coe

10,
1¢'
1‘3.
1vi15,
1354,
1142,
1oy,
1044,
Yul,
bLO,
1217,
Sol.
443,
400,

427,

[=

CCccocococaococoecccec o

CcCcecceccecec e cCcc

InCres

Ido Cu

) P
1l
BRI
4130,
lada.
1700,
lanf,
wlis
ilo,.
917,
394,
303,
14i.
15,
T4,

lo.'

153,
122uv.
13cn,
1145,
ldou,.
lvde.

911,

dss.

713,

375,

+8Y9,

403,

424,

cCCcccoccococococcCcceccc
® o & 6 @ & o o 6 5 e & e e @

LCCococcocLcoocccoeccececacc

1371y,

12. tz. 12. l2.
11, 13, 17. 23.
54, 57, ole. D4,
ovio, 1zt 12124, 13035,
ovil, 5490, 1044, 3939,
1544, 1390, 1272, 1175,
Tio, oob, 9¢3. Sul.
449, 420, 420, 419,
415, 414, +13, 413,
100, 405, 4u4, 403,
391, 3468, 3o, 384,
2917, 256, 262, 240,
130, 119, 1u9. 100,
13, 73, 73. 73.
12, 71. 71. 71,
STUK
lo, 15, 15, 15,
1o, 17, 22, 30.
131, 212, 250, 301,
134y, 1400, 143v, 1445,
1293, 1265, 1242, 1222,
1112, 1103, 1090, 1090,
1063, 1uo0. 1057, 1055,
103b, 1033, 1J¢s, 1022,
Jol, 9590, v39, 92b.
83v. 8ib, g1, 798.
vYe, 84, oY, 655,
Y64, 523, 542, 532,
4v4. 450, 475, 471,
450, 447, 4494, 442,
42¢. 4194 4lo. 413,
3T
0.0 0,0 0,0 0.0
0.0 0.0 V.0 0.0
(VY] 0,0 V,0 0.0
0.9 0.0 0.0 0.0
Oev 0,0 0.0 0.0
O.u 0.0 0,0 0.0
O.u 0.0 V.0 0,0
0.9 V.0 0,0 0.0
0.9 0.0 0,0 0.0
0.0 0.0 0.0 0.0
0,0 0.0 0.0 0.0
0.0 0.0 0,0 0.0
0.0 0.0 0,0 0,C
0.0 0.0 0,0 0,0
Vel 0.0 0,0 0,90
o=HOUR 24-40UR 72=HOUR 10
10233,
190-
14,988
378,02 524,77 Su3.ub
30770
0263,
MAALYJY STURAGE 1459,

1.
31.
bY.

13713,
3357.
1091,

S42.
419,
412,
402,
373,
220.
91.
73.
1.

COO0COCCOOCOCOCOCOOOS
® ® 8 0 0 ¢ & 6 ¢ o s 0 8 8 o

CcCCcoccoccCcococ~oo0ocC

TAL VOLUNME
189838,
5376,
22,99
584,05
7845,
Y676,

11,

113,

12Y80,

2898,
1015,
506,
418,
411,
401,
359,
201,
84,
72,
71,

15,
58,
477,
1435,
1193,
1080,
1050,
1008,
904,
770.
626,
515,
464,
430,
407,

COoOOoOCOoOOoOOCODoOCODoOCC
® & & o 4 ¢ 0 ¢ 0 ¢ 0 0 o 0 @

COCOOOTCOCOCOOOOO

N or %‘:;
<LV BFAT M

11,

347,

11752,

2045,
945,
472,
118,
410,
400,
346,
184,
77.
12,
11,

15,

614,
1414,
1178,
1076,
1048,

999,

892,

150,

613,

508,

451,

433,

404,

COCOO0OOCOOCODOLOLOOOCO
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lYuiug, 18194, 15500, latovd, 13163, 11671, 104863, 9390, 6384, 7416,
cool, 592y, 32708, de Y5, 42u5, 3775, 3391, 3045, 2734, 2457,
Zeivo, 1v86, 17ve. lovod, 1554, 1466, 1396, 1330, 1469, 1212,
115¢, livas, 00}, lvie, 971, 93¢, yu3, 870, 838, 809,
lse, 715¢c. 132, l1iv, beY, obY. 651, 633, 617, 02,
ke, 574, S0, 55v, 537, 526, 514, 504, 494, 435,
4le, 450, 137, 418, 400, 3u3, 3o7. 351. 334, 307,
ol 25»%, 2317, zls, 20v, 184, 169, 156, 143, 131,
iel, 111, 1v2,. 94, 91, 90, 89, 87, 46, 5,
Bi4q vl. 82, 62. sl,. 80, 790 79. 79' 77.
11 To. 70, 15. 75. T4. 74. 73. 73. 73,

Frak 6=-n0UR 24=BOUR 72-HOUR TOTAL VOLUME

CFo Luys3, 170/3, 0907, 2513, 362032,

Cho 5¢3, 433, 190, 71. 10252,

LiCheo d.36 13,53 14,77 14.77

A 212,31 343.59 315,07 375,18

AL=F 8avo, 13700, 14956, 14960,

Tauuvd CU 1vdq3, 16899, 183448b, 18453,

S Ut & hYWHUGRAPHS AT 2 PLAN | RTIC 5

8, <l L0, i9, ia, 43, 22, i1, 20, 19.
iv, 1/, 1y, <. 47, BU, 130, 1917, 275, 361.
E 533, 544, 54V, iz4, 820, ¥92, 1260, 16954, 2200, 2992,
4101, 2314, Dl letsd isdib, 21692, 24217, 255417, 25784, 25173,
l é3911, L2310, P [ lelyd, iblula 14304, 121%1. 11378, lu232, 915y,
il T¢nn, D419, slio, 5175, 4uib. 4173, 374b, 3365, 3023,
ells, £ 19, Ldurty Lub, 1912, 1184, 1605, 1553, 1465, 1395,
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1330, 1¢09, 1211, 1150, 11v8. lvol, 101wy, $717. 93y, 903,
doY. Bib. Jus. Tod. RN 732, 710, 68y, 069, 651,
[[EEN oil. oU2. Stu, 574, Sod,. 550, 537. 526, 514,
4, 494, 165, 470, 450, 437, 418. 4u0, 333, 367,
3Ioi, 334, 3ud, el 259, 2317, 21b, 200. 184, 169,
155, las, 131, 121, 111, 102, 94. 91. 90, 89,
c7. 30, 95, o4, 63, 42, 82. 81, 80, 79.
19, 14, 17. 17, 76, Toe. 75. 75, 74. 74.
Y ehK o=HJUK 24=10Uk 72-H0UR 10TAL VOLUME
Cro PEYET 21300, 605, 3107, 447532,
Cns 130, 603, 244, 48, 12673,
lwCheo 10.43 16,85 18,25 18,26
M4 264.48 428,93 403,65 463.78
AC=¢T 1u562, 17087, 18448, 18493,
THOUS U 4 13u2s, 21052, 22804, 22311,
3U4 U 2 HYUROGRAPHS AT 2 PLAN 1 RTIO o
35, 34, 32, 3. 30, 28, 27, 26, 25, 24,
£3. 20 23, 34, 58, 101, 163, 245, 339, 445,
Sol, bly. 731. 890, 1024, 1232, 1565, 2056, 2711717, 3902,
5070, 6563. 12209, 1¥u833, 23670, 273740, 30271, 31933, 32235, 31466,
499131, 27734, 23284, 24730, 20249, 11955, 15497, 14099, 12557, 11336,
101e7, 9081, $vdbe. 12.3, 6465, 5800, 5216, 4684, 4206, 3779,
3ivo, 3050, 2750, 2502, 2390, 2230, 2081, 1942, 1812, 1.30,
1577, l3¢s, 1410, 1344, 1242, 1224, 1169, 1119, 1071, 1027,
955, 9417, Fiv, sll. 845, 815, 787, 702, 7317, 714,
093, 673, 054, 637, 62U, 003, 591, $77. 564, 552,
540, 524, 517, bus, 496, 487. 477. 461 . 441, 422,
4ud, 347, 379, Jd4. 339, 312, 287, 2063, 242, 222,
iue, 147, 112, 150, 140. 134, 123, 113, 104. 96,
92, 0. 39, L1 87, 86, 85, 84, 83, 82,
bl. BU. 19, 19, T4, 78, 1. 7o, 76. 75,
FEAK b=HUUR 24=HOUN 72-H0UR TOTAL VOLUME
crs 32235, 26773, 10877, 3499, Su1b86.
Cus 913, 758, 308, 110. 15902,
INCHES 13,11 21,30 22,91 22,91
M4 332,94 541.04 581,81 581,98
AC=t"1 13270, 21574, 23199, 23206,
Thous Cu w 16376, 26611, 286106, 28624,
(XS XLEXZS S FEEFERLEEF EEFERERXRE ERLEFREERE FEERXESEER
HYUKOGRAPH ROULLwG
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YLARN =Y 24=aQur 12=rJun TOTAL Yubusk
[ 141w, lel e 850, 027, 90390,
Cio 10, 3. 25, 1o, 2560,
f.Chno ooy 1.7v 3.09 3.09
L 1>,u 43,10 93,04 33,07
Av=r o bude 1719. 37314, 3735,
tded> Cou ¢ 732, 2120, +bus, 4607,
“ARL AU STuRAGE = 2350,
o1ALLIN 3, PuAs 1, RIID 2
UULFLOUw
12, 12. 14, 14, 12, 12. 12, 12, 11, 11,
VS T ile 11. i, il. 1Z. 14, 1d, 24, 32,
1. S+, 07, 09, tu3, 123, 149, 184, 228, 288,
3s¢, 4usa Y >67, 65>, 5609, ol4. 704, 720. 736,
3149, o5vui. 6233, a1348, 5029, 7371, 6640, 5927. 5271. 3684,
411z, 3510 3c¢eo,. EXPRTIN 3017, 2734, 2473, 2240, 2034, 1851,
1090, 1347, 1420 1312, l2¢4., 1151, 10869, 1035, 987, 944,
yub,. Ela. 830, oU%, Tsu, 155, 740, 730, 740, 740,
739, 134, IET 13y, 734, 73n, 738, 137, 737. 137,
136, t30. 136, 135, 135, 134, 734. 733, 733, 732,
131, 131, 13v, 14y, PLN 725, 727, 720, 725, 724,
123, [VER leia 121, 120, 719, 718, 717, 716. 71S.
ila, 7i4, Tils 1iv, lug, Tu7. 705, 704, 702, 701,
099, bYd. aJu, o9, 093, 69¢. 591, 689, 688, 686,
285, ©63, 641. 30, 67n, 675, 74, 072, 671, 669,
STuR
Te 1. 7. 7. 7. 1, 7. 7o 7. 7.
le ie 'R 0. 1o 7. 9. i1, 14, 19,
25, 33, i 51, 62. 74, 90, 116, 147, 174,
«22. PETN 375, +94, bib, 833, 1058, 1359, 1748, 2174.
<341, ¢ieve, 4343, <635, 2835, 2804, 2768, 2734. 2702. 2074, i
2049y, 40sl. 2391, 4528, 45217, 2497, 2469, 2444, 2422, 2403, g
é3no, PEYE N 23517, ¢3d0, 2330, 2329, 2322, 2310, 2311, 2307,
4393, dedy, PR 2292, 2269, 2247, 264, 2250, 22177, 22172,
Zi00b, «é01, 2434, 4241, 2240, 2232, 2223, 2214, 2205, 2195, ;)
cldS,. 2il1, 2193, 2151, 2139, 2125, 11l 2090, 2081, 2065, s
cvio, 2uou, 2vll, 1v91, 1971, 1949, 1v27. 1905, 1881, 1858,
1133, lovy, 1704, 1/50, 1733, 1707, 1681, 1655. 1029, 1603,
1577, 120i. 1345, luvy, 1473, 1447, 1422, 1396, 1370, 1344,
i1y, Less. 1207, 124492, 1210, 11vl, 1165, 1140, 1114, 1089,
llog, 1tin, 1v13, 964, v63, 33, 913, g4y, go3, 838,
STAGE
Vel VU Uev 0.0 Va0 0.0 0,0 0,0 0.0 0.0
Ve Ued U Ved 0,0 0,0 0.0 0,0 0,0 0.0
[TPY] Vet Ueu [V} Uev Vel 0,9 V.0 0,0 0.0
(VY (Y] Yol U, 0.0 V,9 0.0 V.0 0,0 0.0
Vel Yeu [TINY} Vev 0,0 0.0 0.0 0,0 0,0 0.0
(Y Jed Je0 U. U 0.0 UV (1] 0.0 0.0 0.0
Vel Ve d Gel) Vel 0.9 v.u [N V.0 0,u 0.0
(78] Ve ) Vel Vel Oev U 0,0 0.0 0.9 0.0
(Y} [V Veu Vel Y] Ve [V VeU (VIN] V.0
Vel ey Ueu Vet Vel 0,0 U0 Ve 0.V 0.0
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Lol ] UV Jel 0.0 U,V V.U 'Y 0.0 0.0
Vel [N ) Yeu v.C VeV [T 0,0 Jel 0.0
Lol JeV V.U Ve U0 VeV v,0 [V Gev 0.V
Veu Veu LoV vel 0.v 0,0 U, 0o V.0 0.0
Uewu Veu Vel vel 0.0 v.0 0,0 0.0 O.vu 0.0
PEén verUUR 24=1CUR 72-HOUR TUTAL VOULUAE
CFo balb, ousb, 23917, l11lvd. 171122,
C%S 239, 171, 1. 33. 4540,
It CneES 2,90 4,89 6.Y0 6.98
AL 715.21 124,20 177.27 177,34
aCef 7T 29992, 4952, 7009, 7071,
indus CU w 1639, 0109, 8719. 4722
MAXi4UM STOKAGE = 2855,
STAILIN 3, PLAN 1, KRT1O 3
OUIFLOw
1+, 16, 1% 10. 17. 17. 17. 1"0 160 lb.
15, io. 15, 15, 1o, 17. 210 20, 34, ‘5.
L, 7. 7. 11y, 144. 173, 209, 257, 321, 369,
440, Jub, Oile oti. 077, oYy, 722, 1037, 8143, 12957,
167us,. 14n91, 137¢v. 14542, 11451, 1039%., 9370, 8390, 7485, 6666,
5935, v¢cl. 1031, 417y, 3933, 3654, 336v., 3071, 2795, 2534,
2493, PRN KN jolo, 1715, 1504 1476, 14u5, 1300, 1237, 1176,
slzl,. 1V7u, 10en, 981, 942, YUD, 812, 840, 810, 783,
Tale 130, 1iva lav, 740, 739 739, 7139. 139, 738,
ELN )300 74/. 73.}. 737. 7’0. 736. 736. 7350 735.
T34, T34. 133, 733. 132. 731, ,731. 730, 729. 729'
Jeiv. 127. 1io. 145 124, T2, 743, 7122, 721. 720,
Tive 11d, 13t Tic, 71%, Tia, 713, 711. 71u, 708,
791, Tus, IOEY Tue, 101, Tou,. 696, v97. 695, 694.
LYe. 091, nyde obb, odh, bnd, 6b3, b82. oo, 678.
Slur
1t it. il. 1‘. 10, 10, 10, 10, 10. lﬂ.
Ly, T Y R Y 10, 12, 16. 21, 270
s, 4o, on, Tz, 87, 174, 126, 155, 193, 246,
31, 415, 2oV, 12y, 953, 1292, 1790, 2380, 2541, 3006,
3134, 3129, 3u95, 305¢, 3900, 4949, 2900, 853, 2809, 2710,
2734, ¢lud, 2315, £ud), 4024, 257%. 2563, 2532, 2503, 2475,
<150, 420, ik, 2360, 2378, 2303, 2353, 2345, 2330, 2331,
©32%5, PREPIN (315, 2313, ¢3006, 2393, 2299. 2490, £492, 2290,
cevl, tl84. 2431, 2¢11. 2272, vebiy, 2261, 2455, 2448, 2241,
2439, L824, 2215, 2200, <196, 2ibo, 217¢, 2165, 4153, 2140,
t1di, ¢i13. 935, cvod, 2057, 4UDV, 2033, 2Ul4, 1994, 1973,
1954, 133V, 17V, 184, el 18637, 161z, 1787, 1702. 1736,
11lv, Ino4, 1.8, 1uvde, 1e07, 1561, 1550, 1529, 1503, 1477,
1351, leen, 1399, 1373, 1346, 1322, 1496, 1273, 1245, 121y,
IS LY tloe, 1143, ilte, 1092, tvo7, ivaz, 1016, 991, 960,
Slhos
(O Vel Veu Vel Uev 0.0 0.0 (")) 0.0 0.0
Y 1ot sl Yol [0V (71} V.U O,V 0.0 VIRV
Vel Lot U,y Vel Yev Vel V.0 0,0 0.0 0.0
Vev Lev Ve ! Vev Ve [T VeV O.v 0.0 0.0
et Uet Jev Veu e Ueu (Y U,v (V)] V.0
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Ve Vel JeV Vet [} Jed V.U V.0 Vel 0.0
JelU del Ved Vel Yo Ul U,V 9.V 0.0 0.0
Veu I Uetr vel [UT} 0, V.0 0,0 U,0 0.0
Vel Vel VD] Ved 040 Jeu Oov 0,0 0.V 0.0
Vel Ve Ved Veu [V IRY] Ve 0.0 0.0 0.0 0,V
Vel Jeu Jel Veu Ouu VeV 0,0 0.,v 0.0 0.0
Ut Jeut Ueu Vet 049 V.0 V.0 0,0 0.0 0.0
Vel Veu Y VeU Veu Vo0 UV [ ) 0.0 0.0
VeU Vet Jeu Vel V.0 VeV (V] (VY] 0,0 0,0
Vel Vev Vev Vel 0.0 0.0 0.0 0,0 0,0 0.0

PeAr 6=1iUJR £4=dCUR 72=-d0UK Tulal VOLUME

Cro t«70u>, tilo, 4161, 1760, 253403,

C1s iv, 3us, 11s. S0, 71717,

LiCHes 9.28 8,19 10,34 10,34

2 134,vl 407,96 262,58 262.07

AC=F i . 2343, 8292, 1470, 10474,

[1Jdus Cu ¢ 2594. 1224, 12915, 1291y,

AANLAUA SIQKAGE = 3133,
olaTldu 3, PLuAw 1, KT10 ¢
QUTFLO
23, £3. 3. 23, 23, 24, 22. 2. 21. 21,
. Ve 29, v 0, 22, 27, 34, 44, 59,
77. Y. 145, 154. lyb, 223, 2690 3300 3720 4270
505, nlce 01l alY, 162, 728, 4018, 1379v, 14723, 20149,
uitt, 1920k, sl9el, indse. 14645, 13102, 11774, 10609, 9599, 8596,
Tot%, NCEID oY l, 5427, 4dwv, 4330, 4vly, 3757, 3474, 3188,
<YuY, 26 ¢4, 2391, 179, 1993, 1830, 1704, 1592, 1497, 1413,
133y, 1elae 1214, 1450, 1ivd, 1650, 1012, 971. 933, 897,
564, 33, 404, 117, 7154 140, 740. 740, 740, 739.
13y, I3y, 139, 7308, 733, 734, 137, 7317, 137, 736.
lso, /130, 7135, 135, 734, 734, 7133, 732. 732, 731,
131, 130, 129, 748, 126, 7217, 726, 725, 724, 723.
"2. 7(2. 711' 12(0' 7190 715. 7170 710. 715. 71‘.
713. 111, 719, 104, 107, 705, 704, 702. 701, 699,
6v8, ovo, 895, 293, 0%2, 690, 689, bds, 686, 685,
>TOR

14. 1“. I 14. 1’fg 130 130 130 ’3. 13.
12, 12, 1¢4 12, 12. 14. 16, 20, 217, 35,
4t od. 15, 93, 112, 134, 162, 199, 249, 319,
416, 5ov, 151, 915, 1371, 1909, 2633, 3098, 3288, 3343,
3344, 3369, 3251, 31Yb, 3132, 3071. 3ulS, 2962, 2911, 2862,
2618, 217¢. 2744, 2liv, 2682, 26517, 2033, 2605, 25175, 2545,
4915, ie0l, 2401, ‘438' "418. 2401. 2387' 23750 2365. 2356.
2349, 2342, 233>, 2329, 2324, 2319, 2414, 2309, 2305, 2302,
229y, ¢eyh, i, i4nY, 24ub, 2283, 2280, 2270, 22171, 2206,
2et0, 2454, 244 ¢i39, 2231, 2222. 2213, 2204, 2194, 2184,
217, 2104, 2199, Z13n, 2124, 2110, 4095, 208V, 2064, 2047,
262y, 2uLu, tivn, 1Yoy, 1947, 1925, 1903, 1879, 1856, 1831,
Isv7, 17¢¢, 1150, 1131, 175, 1079, 1053, 1627, 1001, 1575,
15449, 15¢3, 197, 19l 144>, 1419, 1394, 1305, 1342, 1316,
levs, 14ns, 1237, 1els, 1108, 1103, 1137, 1112, 1087, 1061,

SIAGE




Vet
vels
LUV}
V.90
(N7
Ved
bov
ey
Ve
O.v
Gob
O.v
Ced
[Y)
Uev

Lo,
AN
Y,

Sor,
Lelue,
Y320,
3495,
15170,
ylu,
Tav,
1317,
13¢.
725,
liv,
Tues,

il.
43,
57,
d¢v,
351y,
290y,
FAYER
¢313,.
2avuz,
iic,
Ldv,
PRV

Vel
dav
Vel
Ve
VeV
Ve 0
0.0
VeV
VeV
LoV
'I3Y]

{

1udo

AN
5
Lele
obv,
430V,
1385,
3170,
i*&Z.
234
’4”.
137,
T3¢,
I‘4'
715
Tul.

17,

15,

7’.
n09,.
ELYER
2652,
FATEN
£330,
‘3030
cctle
Zlat,
FASETE I

Vv Ve Vel V.l G.0 0.0
Uel Ve 0ol 0.0 0.0 Vel
Vev [V ) Vovu 0.0 .0 [V ]
el [ ] U,0 Vel O,.v 0,0
Uev Vel v,0 C.0 0.0 0,0
YoV Lo 0.0 Vel 0,0 0.0
Vel V.0 0,90 [FFRY) 0.0 0.0
VeV (Y V.0 0,0 0.0 0.0
UV ] 0,0 vel G.0 0,0
Vel V.0 Vo U.0 0,0 0.0
Vel (V7] 0.0 0.0 0,0 )
Vel Va0 0.0 0,0 0.0 0.0
Vel 0,0 0,0 (V) 0.0 0,0
Dev V.0 0.0 u.0 (7] V.0
Vel O.v V.0 0.0 0,0 0.0
Penk b=nGUR 24=HUUR 72=HUUK TOLAL VOLU%L
Crod 23149, 15294, 54591, 2337, 33bb82,
(RS 571, 433, 107, 6o, 9534,
aoned 7.49 11.54 13.73 13-74
) 190,19 293,03 348,79 348,91
AC=F L 1584, 1lod4a, 13904, 13912,
oM v355, 14413, 17155, 17161,
MAXLAUM STUKAGE = 3343,
STATLIN 3, PLAN 1, RT4U &
CUTFLU
L. 0. 1&. 1’. 270 27.
Lt 4. 25, YL '330 41,
i5¢. 107, 220, 214, 3z8, 367,
v, 090, Tes, 4usl, 15699, 22111,
21912, AN PN 135065, 16124, 14320, 14734,
Tis2, oobu. 3452, 5346, 4776, 4286,
L4044, 2043, 2427, 2234, 2071, 1920,
Laud, 1332, 1éo7, 12v7. 1153, llvug,
avle L1 833. EJQ. 7770 751.
134, T3y, 139, 739, 7138, 738,
730 730, 136, 735, 735. 734,
I1si. 131, 730, 729, 728, T8,
1234 124, 722, 121, 720, 7149,
114, 713, 711, 710, 706, 707.
FEFN oYt 0906, 699, 93, 092,
S1UR
i1, 17, 17, 17. 1o, 16,
15 15, 15, 17. 20, 25,
42, 113, 130, 164, 196, 244,
Jis. W93, 190y, 203y, 3179, 3421,
3413, 3549, 3204, 3lgy, Jiie, 3057,
2oub, ¢114, ¢135, 2103, 2679, £055,
(913, lat il 2404, ¢8G4, 2446, 241C,
PRFFI 2340, c34l, 2335, 2329, 232 .
PRI TR 2293, (el 2289, 2280,
24094 PLE N 293, 2240, 2239, 243,
lio. PIUER 2102, 4450, 2137, 2124,
PERY LULD, 20V, i39v, 19509, 1947,

COCOOOCOOOCOOCOOCOC
e @ @ &+ @ ¢ & 8 ¢ ¢ 5 0 0 8 o

oo CcCoooCcOoCcoCcoC

26,
54,
418,
24700,
11512,
4000,
1796,
1055,
740,
734,
734,
.127,
718,
705,
090,

16,
33.
307,
3513,
3003,
¢b3l,
4396,
i31v,
Lszo
2222,
2110,
1925,

(Y

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

@« & o 0 4 0 e 0 0 0 0 0 0 0 o
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26,
12,
489,
252170,
10424,
37317,
1070,
1011,
140,
137,
733,
726,
117,
704,
089,

16,

396,
3533,
2950,
2603,
2384,
2314,
2280,
2213,
2095,
1903,
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1a79, 155>, 1134 levl, 1762, 1720, 1730, 1705, 1079, 1653,
loc7. invl. 15/5. 1549, 1523, 1497, 1471, 1445, 1419, 1394,
i3vs. 1342, 13io. levl, 1209, 1239, 1214, 1lsb. 1163, 1137,
STAGE

Ue¥ [VI) v.0 Ueu 0,0 0.9 00(' O,V 0.9 0.0
Vel Vel Ued Veu Vo0 0.0 0.0 0.0 0,0 0.0
Ve JeV Vel Vev 0.V Ue0 0.0 Vel 0.0 0,0
Oov Veu Uev Ueu 0,0 [N 0.0 0.0 0.0 0,0
C.v VeV Vel Qa0 0,0 0,0 0.0 [V V] 000 0.0
Ve Ve Veu Vev 0.0 (1Y) 0.0 0.0 0.0 0.0
Veu Y Uev 0.0 Vel Uev 0.0 0.9 0.0 0.0
Veu V) Jeu [ V.0 u,0 0.0 Vv, 0 0.0 0,0
ey Vei Vel Vel VeU [VIRY] 0.0 0.0 0.0 0.0
U, Jeu (G Vev 0.0 0.0 0,0 v,0 0.0 0.0
Cov Uel Uev Vel Vet Vel 0.0 Vel 0.0 0,0
Gov Vel ) Gou V0 (Y] 0.0 0.0 0.0 0.0
(Y] Vet Vev Golr 0.0 Vel 0.0 0.0 0.0 0,0
Uev UeU Ul Oev Vel V.Y 6.0 0.0 0,0 0.0
O.u Ve VeV 0.0 0.0 0,0 9.0 0.0 0.0 0.0

pPeAr o=HUUR 24=H0UR 72=-dJUR TOTAL VILUME

CFo 252714, 14792, 7610, 2919, 420422,

“nd 710. 360c 215' 53. 11905.

LaCurs J.09 14,90 17.15 17,15

An 270413 378,52 435.54 435,09

AC=r T 9314, 15093, 17307, 17373,

ludds Cu o 14100, 16617, 21422, 21429,

mAALY UM STOKAGE = 3233,
STATIUN 3, PLAY 1, RIIU o
DUTFLOw
35. 35, 3o, 35, 3s, 34, 34. 33. 33. iz,
32, 31, 31, U, 31. 35, 41, 54 68, 89,
i17. 150, 187, 234, 241, 334, 309, 416, 481, 574.
buo. 272, 03>, Tecd. 3980, 17475, 25523, 29584, 31404, 31729,
30979, PERY W Zl3uy, 4902, 22419, 20103, 17885, 158069, 14095, 12595,
11444, 1vsdl,. Ys0v. w34, 7444, 6650, 5966, 53506, 4809, 4319,
40149, 3loy,. 3dcv, 3412, 2972, 275¢, 2500, 2381, 2217, 2065,
1924, 4193, 1632, 15d¢. 1444, 1410, 1344, 1279, 1219, 1163,
1112, 1905, lusv, 974, 940, 204, 671, 839, 810, 783,
13/ 144, Tevu, 740, 140, 139. 739, 139. 739, 738,
135, 133, 131, 137. 1317, 730. 736, 736. 735, 735,
734, 134, 133, 13s3. 732, 731. 731, 730, 729, 729,
128, 127, T4n. 725, 124, 124, 723, 722, 721, 720,
719. 115, 711, lio 715. Tl4. 713. 711, 710, 708,
767, 15, 794, 104, 701, 7au, 098, 697, 695, 694,
S10K
il 2. i1, <l 21, 21, 20, 20, 20, 19,
1y, 13, 1o, 149, 19. 21, 25, 31, 41. 5‘.
1ve 1V, Llta 14u, 169, 2us. 24b, 3us, kYT 502,
002, 213, L¢3, les7, 2029, 3240, 354, o8y, 31755, 3701,
31av, 303, soul. 3ded, 3430, Jisl, 3250, 317w, 3110, 3052,
3uvb, FARYN FEVEH idea, 2¥ub, 2709, 2730, 2707, 26860, 2051,
2933, 2yl 2310, ¢ it 2344, 2499, 2476, 2459, 2442, 2426,
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2342, 2330, 2330,
22%6, 4292, 2290,
2455, 2248, 2241,
210), 2153, 2140,
2014. 1994, 1973,
1747, 1702, 1736,
1529, 1503, 1477,
1271, 1245, 1219,

: STAGE

; 0.0 Vel V.0 0.0 Vo0 (O] 0,0 0.0 0.0 0.0
- 0.0 V.0 Veu 0,0 0,0 V.0 0.0 0,0 0,0 0.0
2,0 vev v.0 Geu V.0 VeV 0,0 6.0 0.0 0.0
Vel Ul (VY] 0,0 0.0 Oev 0.0 U.0 0.0 0,0
(Y 0,0 VeV 0,0 0.0 U,0 Vv 0,0 0.0 0,0
0.0 Vel VeV 0,0 0,0 0.0 0.0 0.0 0,0 0.0
Vel (YY) 040 Qet 0.0 0,0 0.0 v.0 0.0 0.0
Oou V] VeV 0.0 V.0 0,0 Ve0 0.0 0.0 0.0
V.0 [ O.v Ve0 V.0 VeV Ol 0.0 0,0 0.0
Vel 040 Oev U0 Ue0 0.0 0.0 0.0 0.0 0.0
Vel U,0 0,0 0,0 0.0 0,0 0.0 0,0 0,0 0,0
V.0 Vel 0,0 V.0 V.0 (Y O,v 0,0 0.0 0.0
Vel ("N 1) Uev Veu 0.0 Vel 0.0 0,0 V.0 0,0
Ve Vel OV 0.0 V.0 0,0 0,0 0.0 0.0 0,0
el VeV Vv 0.0 0,0 V.0 0,0 0.0 0.0 0.0

PLAK o=r0OUR 24=HOUR 72=HOUR TOTAL VOLUME

Ced Jl729o 420060, 9906. 36970 53‘59,.

Crno vY9¢c, ’17. 281, 105, N 15081.

iNCHed 12,56 19,40 21.72 ‘1'73

i 319,30 49¢.76 951,75 - 551,93

AC=r | 12724, 19649, 22001, 22008,

Inudd Cu w 15096, 24230, en3t,. | 27140,

mhXlrur STURAGE = 3707,
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U. S. DEPARTMENT OF AGRICULTURE - SOIL CONSERVATION SERVICE

Multipurpose dem site No. 6A, of the Ischua Creek watershed pr2tection
project, is located approximately one-half mile southeast of Franklinville,
New York, on Gates Creek, a tributary of Ischua Creek. Site No. 6A is in
series and approximately 2.9 miles downstream {rom the completed site No. 5.
Sheet 4 of this report, together with the Franklinville, N. Y, 15-minute

quadrangle published by the U. S. Geological Survey, may be used to locate
the struzture more definitely.

A summary of pertinent design information is given on sheet 2 of this report,

Criteria and procedures used in this design are given in the following
Soil Conservation Service publications:

Natioval Engineering Memorandum No, 27, Limiting Criteria for the
Deglgn of Earth Dams

National Engineering Memorandum No. 42, Reinforced Concrete Pipe
Drop Inlet Barrels

National Engineering lMemorandum No., 50, Pipe Drop Inlet Type
Principal Spillways

National Engineering Handbook No. 4, Hydrology

National Engineering Handbook No. 5, Hydraulics

National Engineering Handbook No. 6, Structural Design

National Engineering Handbook No. 8, Geology

Engineering Division Technical Release No. 2, Earth Spillways

Engineering Division Technical Release No, 5, Structural Design_
of Underground Conduits

Engineering Division Technical Release No. 10, Storage--Floodwater ,

- Retarding Structures 0
Engineering Division Technical Release No. 12, Procedure for

- Computing Sediment Requirements for Retarding Reservoirs
Upper Darby Method of Reservoir Flood Routing

" This is one of eight proposed floodwater retarding dame in the Ischua Creek
watershed designed te reduce floodwater dscages. It will retard a 100-year
frequency storm without discharge occurring in the emergency spillway. The
permanent pool has a water surface area of 80 acres and a beneficial storage
volume of 972 acre-feet in addition to the 5C -year sedimert .itorage.

The results of hydrologic and hydraulic computations are given on sheet 3 of
this report.

The structure consiste of a compacted earth £ill with a cutoff through
alluvial gravel to firm sandstone in the left abutment and to firm, relatively
impervious glacial till in the flood plain and right abutment., A drainage
system is located under the downstream portion of the earth fill to coatrol
the phreatic surface and to collect geepage.

The principal spillway system is two parallel drop inlet structures each con-
sisting of a single stage reinforced concrete riser, 42-inch diameter rein-
forced concrete wuter pipe, and a reinforced concrete impact basino to dissi-
pate the energy of high velocity discharge at the outlet end of the pipe.

——————— ENGINEERING @ WATERSHED PLANNING UNIT, UPPER DARBY, PA ——————
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U S DEPARTMENT OF AGRICULTURE - soIL CONSERVATION SERVICE —

The emergency spillway system is designed as an earth cut in cach abutment

with the control section on firm, compact glacial till, An engineering
cost analysis was performed which led to the elimination of rock excavation
in the left emergency spillway, '
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U S DEPARTMENT OF AGRICULTURE - SOIL CONSERVATION SERVICE ———1
DESIGN REPORT SUMMARY
I, Watershed data
A. Structure clacs c
B. Drainage area ‘ _8,064 Ac.
€. Time of concentration - T h Hrs.
D, Hydrologic curve aumber - Cn
1. toisture condition [l 78
2. Moisture condittfon III 93
II. Principal spillway (two parallel systems)
A. Conduit
1. Size (I.D.) 42 In.
2. Llength 240,33 Ft.
B, Riger
1. Siu 5. Xlo. Fto
2, Height 3 Ft.
. Co Weir length B | 19 Ft.
D, Orifice size In.
&, Pond draip size 30 Iu.
F. Type of energy dissipator concrete impact basm
III. lmergency splllway
A, Width 200 and 200 Ft.
B. Side slopes $l
C, Length of level section 30 Ft.
D. FExit clope 0.022 Ft/Ft.
- E, Maximua velocity at control segtion (D.H.W,) .6 Ft/Sec,-!-
F, Duration of flov (D.H.W.) through emergenc) spiﬁwlg 84 Hrs.
G. Frequency of use less than once in 100 years
IV, Earth rill
A, Height N DAM 62 Ft.
B. Volume & o4 23"2,100 C.Y.
C. Compaction ' B.1l and B-2
20°
. ] /éq(*.'.
Pty }\
s / 3 ' 24
/uof"’" 76610" .
‘/ - - 3 &zt “
7650.0LEvEL) ) /6495
g;-/""l-< e J
(UTCFE \ 3 """[
| b‘-ﬁf"ﬁ '
- ,d ..._..s;” d &J)[-/” 4’ e o e e e ’ —— e - By
/”'w' -I/‘I/‘ lL— 7 .. ,_][ ,< -— .
Gor. i \ A varies =7
e :
Va4 .£S
Typical Cross Section
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ISCHUA CREEK WATERSHED
SITE 6A NY~1001-D

HYDROLOGY AND HYDRAULICS SUPPLEMENT
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l . " UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

l /\ Syracuse, New York 13210

. SUREECT- ENG 13 - Ischua Creek Site 6A pate: 8/6/70
l - Revised Hydrology and Kydraulics

I T . HE FILES

¥ e
i . .. 4

Summary of Revised Hydrology and Hydraulics for Ischua Site 6A Emergency
Spillway and Freeboard Hydrographs,

Due to an excess of Excavation from the Emergency Spillways, a revision
in the bottom width of the right emergency spillway was determined to aveid
. wasting of excavation,

Criteria used is the same as the original design with the exception of the
Emergency Spillway Hydrograph minimum point rainfall. The minimum used was
. _ to be either (1) 1.00 times the design point rainfall (1.00 x 7.9") modified
l N\ by the previous Areal Rainfall Factor OR: (2) the point rainfall called
for under the current Engineering Memorandum #27 (Rev.) (9.0") modified by
the current areal rainfall factor. A summary of the data used for the routings
. is attached.

Several bottom widths were run, with a resulting bottom width of 450' total
used. This reduces the right emergency spillway bottom width from 300' to 250!.
The design high water elevation is lowered to 1682.9 from 1684.2 and the top of
dan is raised to 1687.2 from 1686.6. The design high water is lowered because
the point rainfall for the emergency hydrograph that was used in the original
design was 1.75 (7.9"). The top width of the dam is to remain the same as the
original design (20 ft.). The resulting steepening of the side slopes is felt
to have an insignificant effect upon the stability of the dam. The above
mentioned changes were discussed between L. Ibbitson and G. Oman on August 4
and 5, 1970,

—
B




A > - . ~ - -
I ' SCS-523 REV 3-38 SOIL CONSERVATION SERVICE
. $P0 . 1950 0—ar048?

STA TE PROJECT

New Yoesc Cucx S17e 6A
/—\ DAT] CHECKED By DATE JOB NO.
9 f—s‘— 20 NY-s001-D
, SUBJE T

S%hwY, Q&ﬁgﬂﬁ‘D HyoreeaiPA_Resots lswegr - OF ¢ -3

—}LH} f; - 1 B

. 1 T SIS PRI Ry WS SN T L. .4
ST $/r£4_6r41 .

L €. SRy, HyoRosampH 'ft:urs R A R

.av. | 4 Dw LA -?fj—': v
g

e s s Lo L ad e 11

e [ Soo,, | pazelt );32'7% [~ 674 6765 | 1315t | 8.3 (el -1

: o ! , -
. Do : | o ' ‘
? . FRECBALD Hydpo eanpd Resoers f , .

VT . ’r _ _}_ .
.. 26,425, ]’(égz.l'z'rf’ T
f\ _.l.{500 |26,987 /u;.aj 1

— e ., e R B

ToPr Dam ' _

T

.._r__...____

._,_._;,f_».-. -

..-,__a._. .
o

e}

4
4 . - 1 -;- i i
faesl oud o Lt g

S= 0.00 [Alrll.dcz Sufes f;n. lﬁ,tm S‘r_z.uv:;

|
.‘ hEn o %
N . : : N i . v P '
Toror I r {l tod ‘ I A I ; : P ' - |-
i R Sy I — - [ S > v RN FE (PO SN S N - H - .
by Vo C } , i ’ A ! ‘ o b |
-.' t 1.. ’» ‘ by Ip ‘. ' <« I K t ’ » Y S N ‘, ' f- - -
SRE A A T R N DR b N P o
v R Vb e to! b A ]
RN B U KO 0 N NN N S UL S I O S N S
8 SRCIE T N P STRRPINS I . . S I Vo
- ; ' ' : o i () - !
—'> - ‘» 7 --r-—-» RS MR o - dwaw L R T RN S .- - - -;- --—:--— —-o--: ----- — e -—-T——T--fnq
T | : H 4 ,’
H [ . H ; ] i
+ .

]
Lt
. —_—
st
. =7
1 v )
qi—_—} .T.——__

;‘ . o '
f“h”im : [ jt ":t_. i ; -
T

! 1

! )

\:’ t LN "l,. ~ 82 [73

: ' . R

. i { ' ] i -

y SRRRE » BRI I

3 i ' i f i o H f } ' -
i . 1 ! . ' .

. ' [} ' '
.’ ¢ i ’ ' 5 i h . (-

¢ - e v bean ..L_ - . -
CEERENY & ¥ oot _— —

A

FE

“*E

~
4

>

13




o

. ﬁxua\-l.w)m.wﬂw&n%a»a«,x R 0 5 AT IS e A BB e e 2y -

£

PO 1950 0 -470800

U S. DEPARTMENT OF AGRICULTURE

SOIL. CONSERVATION SERVICE

?_
.“m
S
8!
2
A
/w
wa
™

TLE,['.. -l /'.
4

3

!l-
v

b . - - - -
}
. e cmas s - - -, - — - -——
o
N
-
W - - -
W
X
- w - — e A" o A o - ——— - o dm—— — o G—— - G- -

- irws gse J A Sbrrrpapcid FDSY

Jor mgrer 3027030 +af EILR2I90 SDF)Y g P

. o ———— e AMee— ® -

- e - — veew e -

V5, G S ETES YEN

4 s e e —mege P e e——— S o

1 4

- %

e e - e T, S - e —— o - g

- - ~ P ‘e -

-,,N\Q..u...ﬂ.zuum,x\ﬁl. —
u\\?.\;.\\\ .“&V\\\\\m.n; \\%. .

NEIEL KT pIEUO D)

)
»

o . e - g -

ig -

C N T SVET ALY ET ST ENIyoEY D ONE AFTO AT AL/ IVXT T
| /,.ﬁ . tu3p wsyR (R5EY P OF 25228506 1) Aryrze=donzaz 4o wetbeg,
‘ 3 Sy L. .
N /-. _ i . ] QN&\O..NQ
m m R T N 4 V2 B2 N -4 L 8220970 | Taar |TUSZ |
u ~ - - . . . . "
IRV . 7/-70 o .
Tp.wc;. N z / /z zz VA Zioolwerd (,9/-/ |1 4L27
dt .
~ _ﬂ!? z / Lz 57 fol LI 2 70 | 7r-5 |2 79r
| . N
R
it NN
S TR z ! z/ L/ L lserol ws | g-¢ 772>
4 ] S .
I N X )
" o w o . m— — . . . . —
2 s N z / £ 22 g |2boo| 12 | p-s) 7m0
R , s
m m “m _ _m (77 7777 -
S8R RS T |srewsy|feveo|fady [0% | 77 | Do | 95q [53EY [FRA0 | raes |

|
,

o—

B A e o

S

o) © e bt

) R S B AT ARSIE AR e TR b e




L Ot 2t A RN

USRS ST S My e e fr b e s 5 < o e

COMPUTATION SHEET

U S. DEPARTMENT OF AGRICULTURE

:."‘ . ST scs-s22 REv s-s8 ' K * ,";.' SOIL CONSERVATION SERVICE .
[ . o V/_ﬁ/% e St R, LT G
S A=l 77 1P i S Y PV 4 - /00/-E"

) '::»‘.' L p/?/}//lfﬁérﬁ- ﬂéi/c‘z/\/ ' Isweer .5 oF

..3 7lE Lrane e iShatem sl desse et bpmo |

%“:k,{ on 74, ’c /rn/:’a;zn.e/r"otn dw;/‘:miau{ /ﬂ Wc‘ 6 coA'j/C- £ :

j AT B P ﬂc pﬁhﬁ /5 /aCa%c/ /aa /‘"7" a/aw/)rf c'.a,w‘ rf-a”) ﬂ}e:
| ‘-,';-{‘,-' £0/’ A):/m ‘fZ‘ = *76‘”‘ /" d/r enz/é =+ /e ‘a//z /('/ﬂ-/#‘z/:
|y | ///W /t’fﬂw/d'/ 7 //ur ﬂazn /s /;«. r?,r- o !

”"‘“*,. i //’¢' 4 GIQC e *‘/ﬂff/"* ) ,. s }qu.w fi’/‘ ,,. Py

:,' :‘: 2 L died "” 30 Ml(/c: z(l/n‘l 0/// éa//vm ()/7 /#v G% ’ (/]

N ' 7—”// !77/_4 /// «? /{/uk '/{7‘: 2. fFH ée-/p,u, //’a :

‘:}:’: - Nu;?&(..a - j At 1/79"‘ Joe. o, ; _, € /’0/::/4

";‘-)\;:1 o .\--.ﬂ éf/'/f‘///ﬁ(l/‘ /)’o 0/??1/7 4'1»4/":«5; . ‘7"//0/"16 //7"' ‘é}

T g Y Ldint 1er cedes 37 sp b& el sirme it w»'w g

AW F /7 o em oy /m»? F?-}v»- '/“«-]'a,zf 3 U‘/‘ ! ‘!.:".-.'

. Y ./7" wz//é«m/q e' ;W//(/' dﬂ M/" ‘.'{"" ! f,-| "fa“ !

o A I-JW/// ¢‘)‘i"'ﬂz ;7" M:‘% jracie, & 7?:-?1 241007 [‘,P/” -

‘x:v"{;:,‘/r 5'_ “;"‘:(‘m |a/' b&. dﬁ‘f* éo;/?t’(( //p ﬂﬁl(of/ﬁj d-/(rd' 0”5( a.////
! ‘ ‘.'-7' c,,.u.felluﬁ o/() /Ag .C.[‘./-'c' 0/0 ;hr/’ ’a&.’/"“ﬂmld‘/ ﬁi"r /“"

{"’ . { /46‘ ‘ /='/o br{ ?/*" /ﬁ’a ‘v/“ur"/r-'«‘/l‘frbr/» i [ ' ’ ]

s L0 T T ot B A O S N

A A 7 | 7. L ~»‘ M e z"éicfc:w/ T

kh * :\‘. i A ; //f ge. / ..a/? L O S L TER .'

R L Ay §p 7 e / F e g [ G, |

o S ot Vol There |17, a bt TS oy 450

A W PR f ée/o«» .*619 Ja?/f/&" !.,i - -

gt - ;._,'{,-f"! ' ‘ ) 3."3' I i,’

:‘ > 3> ! /P / & ;‘/'}‘-11)1 c'y?‘ﬂ/h///h‘} l/; evrr 7 <E~

o ‘.,_«?A W’r’mq ]’ -{e" /,‘//// 4w/1' F/)u/ Floier i

Aol L /tlﬁrf*/ f/"r' rc'&-s‘/?{‘iaf( /, .)J/n/w e é_ﬁ,_//,_, -.

-v 7_/"6 ‘ df/‘ '.: - a'u// <oy au; YR i A
|’ .f5'~ /.f?.‘-‘s?»/’

'Aq /(‘/évﬁf

a«‘-.ﬂ
~-

AT .1.4

o i
| éw a/ T"r
r\.» ,! : m-’" 1L "; '

| f FP‘//?}/%
: -'

de?"/aarxf it

 Rnad

[ f.r : {_‘. .;..q

//,

FRYPEPIeee-tr

I Y WA e e 2B




o/ - £

LR L S
“PO 1938 0 —40008

z,

\ B

FE

N

T

i

BRI L 3 om g

+

U S. DEPARTMENT OF AGRICULTURE

COMPUTATION SHEET
SOIL CONSERVATION SERVICE

SCS-S22 REV 3-8

"

o
N—

y
[JO8 NO:

¢ -

’

<.
- 4/65”

L

AT

A A

e
ID

L -

ZKED BY
7

PROJECT

AL
Cas s

Al
g

7%

A4

'

il i

ay

e : - 1 T - - pmere e m— i~ - - - e R - -
LR Y b t = 3 ‘ : ’ A $ b T 1
S S T L e See S S S P
— .. — e e ———i— an PO — o taa PO . e p— . .
Pt o RN AT S A By UL oy
| . I -% . . . : ) : ’ : Y H
S s .Y..i.f-! e e TR} e . . - ——et e e Sgme e S W +
Tt . H i § 4*. ¥ e . : o Iy +
. w ' : X . . .Y i $ ,
——. e - N SR - .4 - = . ’ - ’
T _d L nﬂ.,.c (e e Rt S R T R
’.- * 3 [ * . u; : . ‘ * 13 .\ ' M )
. - - - D . TRy -~ N et e o wp e o et A e s - > L - T, - -
O%jlr - 'JM .dtc - *v. . : 194 ‘.h’l*l - Y
d A .f~ ' MY IR & ‘ oL ’ HE T
{Im——e v.!x..lda.wlsl\ it R S ¥ i, 3 -, R s gy ey or e ey —y - endege :
Rt ¥ LS e BRe TITMRT L TRL FT
S ; : : [P S, s : . s :
/.uo!.‘uf c”o ——mt 'c‘)q..ll..a./ny . - .:»rk. [ . ..Urtu g e . «iembame de . Lo, BE LRE - -
4 : . T . o . S
Wi a0 o\ S T PPt .
Wis—— v~ o - - - . — - - * . - o ——— - [ - ame ae . g d oo Y P
“ . 4 . . o - : XS] B h -
XI; /W i 1 , v RS 5 "
: i ; s . N - . ey 0l 2 N . S *
ﬁhw-’lu'" . - ..’l.’o Lul. 0./&&0‘0, g e wlﬁ!M‘ - T . - - - ll'wv ll..l.‘s’*l. - —— -y
ESER SR IR N Y e e Bl
. < . v E T “ . .
erl..&n»/.' m. N - — - . e - P LAl PO ) e L .‘cl“ - . .
RN O K " v . :
I . B . . a - S . )
”.'clzlnwl () ”. 3 Al-ol i . PSR .NNY.V —— oo, PO PR (S .
wkm" R 3 -' N A'ku . m - 0 € .° . B el t. ‘ﬂw.t 3 - So .4 R .
A O - <.t - eI S D 1.
/.~ .o , H : ’o A Sl LT A B R Y IL - ~r
7~.“..~..,. M SR ....w/ <y e o i “
.{w 2 - 'WHIQ .w. Nt - - ——— i ;A'M‘.ﬂ.lsl curteamlre ~ o - —— m - -
[ 4 . F S : b8 o9 T ! S ‘ T T e -
. ~n \! w. L g [ &5 . - 13 » < !
gt Poagdi - 4 e et e . —y -y v . St R . B o’ ‘il L4 H N .
H v B g PR T ey - e Pload -t bl s - N .
r. - D /W.. ~. PN Phd S e =, 7o S B et ¢
ool Q b- -0 Qe me-e Wl - ’ : H M T b
) .m.’— H .t o Ty LT T e s eela s et SR RS SIS ST S R A S
NIRRT G v S RIS I S B
NI MR S L 3N TRRE 5 SIRTI O S s SER N SO IR TR
SN ; Y < Ve weT LT TR T R g T
Tl-!.(l//w - ',ml. - - : ‘l‘. / 3 c !!qdh.'. - oy .." ”'. - . at - . .o ; : “
P 3 ..d. ’ : " o s g ..o..ll.ﬂ...vou T T e e -t
4 o (. "(/ N N - TR o e AN . P , <Ll
R N i : ¥l o dip Sl o 0 30 ey e
HOBPE A e . r IEOEL ek, A% Pek SERNIRSS oo g S §m
NI : ; 4 . 5 S .. ., . 0t DN B . Pl . 1
Q- d»/c ‘w.o.ﬂm." - /” .- P ml.w.,.un.w. M VR SRS TS U - .mo,uu....,.. l.m - el -
. N N «m. ~ T . T .. BRI . : . ! :
IR TR S UER T vk“!.o LN D B . N e - . ! . O $
: . - - .- . ¢ ¥ ke o Tesa. L, R S} . - oy - -
> TR A Y /K N : foy T
.l“lu * "c’.ﬂ.\‘ﬁ .W r“«' o Y.u... S e — A’.:le)l Il!’w’.;”'\n um}a by e - A~ b . lll:&flllll...“-'. .- ——— o
o s N . M H s g o - NPRE:. - . - N ‘
. .,. . lolﬂ V.!x . ' EERE- Aﬁi /s - - n'.!m - s - - .y ..’ . - ..‘u o - - - - - Ci - - e ade o« - .
N J 48 Q : Al BT r T ) ., R, ] , : .
K 1-./ 'V L ~, -r' - -|- ; .‘v".ﬂ ll. hd . ’ :
l l/ 8 . W ey L e R bl S T T g el e e - e ———-{ . .
- y -~ . o . - oo by =~ %, - .-
A 0 Y Q PRIt AR Y N HEW ; .m.!m... S M i { ' .
. 3 Rt A L ST /ﬂ ~y S R T R & A RTRE TR . e mier eae g = N
! ﬂ /b‘ ” )} NG ﬁ - - ) ;u‘ ~ - ...M : ! - 7 m _—mw- \..i.. :\c * u ..M P ’ > “ * * M h
Y Y. . - — - a—— - . — — - - . [Pl o . - pe s 3 o -
R N U I T L e et SIS i o TR S SN S
. . o\ H ) - L b DiLofPrHy Y. Sl i T * T gy s .
. ; £ g‘n.-d-&w’ r,/ =r-. e .nsu T e e bon.“v‘.‘ - M'm- > .M -~ .JM, - an - b, b > g o m'..-..l\PM".’ !
SETOIN : SEE RN . , . Tt - N .-l A e B
A SN b N . N B AR A s T e T, . or L .
u . .- - ) e e ..0..;.2.! , e ey - h’\.:w IR v.l.‘-{y..v v - < X.‘*Km‘..'- 3o e mee - ———— -~ = .v.’..
w .m. . . ju\ N . E W ; . 1 A T «M. . et K - . . - . :
1 " » ¥ : A N B A H [}
- - —— o . - - — -
~XE EEE TR S ) JP O . X e : 3
. . - 3 v M
SRS S f-uwo.'.c.l 1 :
- W . : U S -
R > =T Ll




2t BN IO

P AR S L

P

JORSp—

GEOLOGY REPORT

e Mmai  wEm | R

SITE 6A
ISCHUA CREEK
FRANKLINVILLE
NEW YORK

APPROVAL:

State Conservation Engineer

PREPARED BY:

15 S EINs

Bernard S, Ellis
Geologist

REFERENCE: U.S.DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

DRAW(NG NO.
NY-1001-G

SHEET___OF _____
OATE _July 64

0]

s e T

s

R T N

T M e R R e e e Stk 5 D




Qe

et e o et i e i

RPN P AT o 5 Y B B + P9 ST g A

109

" Physiographic description _Allegheny Plateau

e e+ ey v m webunge < o A ¥ M A, T TR 1€ T S AR 0 S R P T TS RN B

a

Sheet 4 of : UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

N4

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

GENERAL
State New York County Cattaraugu;s %, X, Sec. r a . Watershed Ischua Creek
Subwatershed _Cates Creek  fund class —__WP=2-1 _ _site number 6A Site group = Structure class c
. [(FP-2, WP-1, etc.) .
Investigated by e W =7/X; GeologiSt , Equipment used Backhoe, Drill Rig s Date 7/64
C (signature and titie) (Type, site, make, model, etc.)
SITE DATA

Drainage ares size 1941 sq. mi., . 1232245cres. Type of structure __ Earth Fill Purpose Multi-purpose

Diraction of valley trend (downstream) —_NOrthwest ., Maximum height of fin 60 fest. Length of fil 1050 feol.
Estimsted volume of compacted fill required 263,700 yards
STORAGE ALLOCATION
Volume (ac. ft.) Surface Area (acres) Deoth at Dam (feat)
Sediment 138 23 11
Floodwater 22635 175 49
Recreation 972 80 31

SURFACE GEOLOGY AND PHYSIOGRAPHY

4
Topography Mod,Steep . atntude of beds: Dip == Strike =

Stespness of abutments: un_.._3.§._. percent; Right __._:_’_6___ percent. Width of fioodplain at centerline of dam 450 foet

. Genaral geology of site; This site is located in the Allegheny Plateau physiographic province.

_Specifically, it is 17 miles north of Olean, New York, and a mile SE of the village of
Franklinville.

The topography in the area is generally of the glacial-depositional type of the
Binghamton drift. Morainal deposits are common in the area. The material in the

uplands is predominantly till with occasional kames and kame terraceé of gravel, The

Binghamton drift is characterized by an abundance of both igneous erratics and of

limestones,

Morainal deposits plugged the north end of the main valley of Ischua Creek,

bringing about drainage reversal and post-glacial drainage to the south. During inter-

mediate stages, a glacial lake was formed in the Ischua vhley. Deep sand deposits occur

a short distance downstream from this C/L, indicating proximity to an old glacial lake

shore line.

Underlying bedrock is interbedded shales and sandstone of Devonian Age. This bed-

rock was encountered in drilling the left emergency spillway and in the backhoe pits in

the flood plain adjacent to the steep left abutment.
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foriy SCS 3768 USDA SCS
Sheat __of___

10-59 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE Centerline of Dam

{Centerline of Dam, Principal Spillway, Emergency Spilivay, the Stream Channel, Investigations for Drainage of Structure, Borrow Ares, Reservoir Basin, etc.)

DRILLING PROGRAM

Number of Samples Taken

Equipment Used Numbher of Holes Undisturbed Disturbed
Exploration Sampling (state type) Large Small
Backhoe 7 - - - -
Drill Rig 3 3 e - 30
o 10 -3 = = 30

SUMMARY OF FINDINGS

(include only factual data)

Both the left and right abutments of this site consist of dense glacial till,

This till also underlies the flood plain at depths ranging from 7! to 10'. At the

intersection of the left abutment and the flood plain, bedrock occurs at about a

4! depth, dropping off under the flood plain to a depth exceeding 29! in the vicinity

of D.H, #6.

The till in the abutments and under the flood plain is very dense, with very low

permeability., The overlying gravels in the flood plain are permeable, with a con-

siderable amount of seepage occuring at the 3'-5' depth. The stream in this flood

plain is influent for a major portion of the year, with a considerable amount of

water moving downstream in these gravelr.

The bedrock under the left abutment is an interbedded sandstone and shale.

Bedding is fairly thick, ranging from 1.§' to 3.0'.
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Sreet . of ___
10-59 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
FEATURE Emergency Spillway
(Centerline of Dam, Principal Spillway, Emargency Spillway, the Stream Channe!, investigations for Drainage of Structure, Borrow Area, Resc.voir Basin, etc.)

DRILLING PROGRAM

Number of Samples Taken

Equipment Used Number of Holes Undisturbed Disturbed
Exploration Sampling (state type) Large Small
Backhoe 18 2 - 6 -—
Drill Rig 8 8 - - 45
Total 26 10 - 6 43

SUMMARY OF FINDINGS

(include only factual data)

Clacial till occurs quite uniformly over the entire emergency spillway excavation

area.

Generally speaking, the material is horiogeneous from the standpoint of engineering

characteristics. There is, however, a definite break in color, with blue-gray till

overlain by brown till,

The left spillway is underlain by bedrock, with a portion of it occurring above

.design grade line.

There is an estimated 200 cu. yds, of rock removal.

Areas of relatively clean sand and some silt occur in localized areas in tune left

spillway. None was encountered in the test pits in the right spillway.

All of the borrow will come from the emergency spillway excavation.
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Form SCS 3768

J3DA-3CS
~ Shewr __of ____
- 10-59 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
FEATURE Principal Spillway

(Centerline of Dam, Principsl Spillway, Emergency Spillway, the Stream Channel, Investigations for Drainage of Structure, Borrow Ares, Reservoir Basin, etc.)

DRILLING PROGRAM

Number of Samples Taken

Equipment Used Number of Hoies Undisturbed Disturbied
Exploration Sampling (state type) Large Small
Backhoe 3 = - - ==
Total 3 bk baind == .

SUMMARY OF FINDINGS

: ) {include only factual data)

The dense glacial till uniformly underlies the entire extent of the principal
spillway. This till was encountered at an average depth of 10! in all three test pits.

Over the till, the material is a fairly clean coarse gravel. In all three pits,
heavy seepage was encountered in these gravels.

Ground water table appears to be somewhere in the 3'-5' zone, depending on the
area. Recharge is fairly high.
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DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE . Foundation Prain

(Centerhine of Dam, Principal Spiliway, Emergency Spiliway, the Stream Channel, Investigations for Drainage of Structure, Borrow Area, Reservoir Basin, etc.)

DRILLING PROGRAM

Numbe: of Samples Taken

_E_q:nipment Used Number of Holes Undisturbed Disturbed
Exploration Sampling (state type) Large Smail
_Backhoz 3 3 - 3 -
Tott . 3 3 - 3 s

SUMMARY OF FINDINGS

(include only factual data)

.These three pits were dug near the downstream toe of the dam, slightly downstream

~ from the probable luscation of the drain.

The material encountered was essentially the same as that logged upstream at the

E/L location. The glacial till occurs at a slightly shallower depth, being logged at

a uniform depth of 7' in these three pits.

The three samples taken were of the gravels overlying the till,
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1059 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES
'sm. New York County Cattaraugus yyershes ISChua Creek  gupwatershed Cates Creek
Site number 6A Site xroup_.__._g.__. Structure class . Investigated by Y ’—Ma.L 2 Ge°1°giSt Date 71 64

{signature and title)

INTERPRETATIONS AND CONCLUSIONS

Centerline of Dam

" With dense till and bedrock underlying the entire extent of the C/L of the dam, foundation

problems are pretty much at a minimum on this site. Blow count in the surficial gravels
is quite high, and very high in the underlying till, The bedrock surface, as shown in

the detail sketch of the area near T.P., #4, is dipping at a moderately shallow angle.
This, coupled with the extremely dense till, should obviate the need to consider differen-
tial settlement between the rock and the till as a problem,

'The 10' or so of gravel and silt overlying the till is, of course, permeable. Seepage
into these flood plain test pits was fairly rapid. The GWT in these gravels will, of

course, drop during July, August and September, but I feel that there is a good possibility

of water in them at any time of the year,

Ve will need to install a cutoff through these gravels and at least 2! into the under-
lying till, In the left abutment, a key should be cut into unweathered bedrock to carry

. the cutoff across the extent of the flood plain and abutments.

There did not appear to be any seep areas on either abutment, or at the junction of the
flood plain and the abutments, There is, however, a possibility that some minor seepage
will be picked up in the left abutment when the area is scalped. It would be a rare

" gsituation if no ground water was seeping out of the rock at this point. However, I do not

feel that the amount will be significant.,

Both abutments should be flattened somewhat to meet the requirement of a l:l slope or

" flatter for compaction,

Bedrock exposed in the stream downstream from the C/L of dam is flat-lying, and the
cores recovered from the drill holes also indicate horizontal bedding.

There is a question in my mind as to how much of the flood plain material should be
scalped under the base area of the dam, With the exception of the upper portion of

D.H, #5, blow count in the "clean" gravels is quite high. Excavation of the cutoff trench
and the principal spillway trench down to till and backfilling with embankment material
will set up & condition for moderate differential settlement., Consideration should be
given to the remeval of enough of these gravels in order to minimize this problem,

We have had some trouble with softening of till foundations when we have excavated a
trench in saturated flood plain gravels., The water seeps into the trench from the gravel
and equipment moving in the trench works the water into the silt fraction of the till.
The till softens, and fuither excavation is required. I would suggest that an upstream

diversion be constructed to drain and divert the water away from proposed excavations in
the foundation.
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) 1059 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

 sute ___ New York Caunty __CAttaraugus  y,...e Ischua Creek Gat.s Creek

Subwatershed

Site numbef-........s_A.__ Site gronp.__..g.___ Structure class " Investigated by?S Els » GeOIOg'is t ate 7/ 64
) (signature and titie)

INTERPRETATIONS AND CONCLUSIONS (continued)
Emergency Spillway

'As indicated in the front of this report, the emergency spillways are predominantly
glacial till. The right spillway is somewhat more homogeneous than the left. Th: tackhoe
pits, to a depth of 13!, revealed only a slight variation in texture and a change in color
from brown to bluish gray at a depth of about 8!, The drill holes, carried to greatar
depths, validated this information.

In the left spillway, an area of sand and silt exists in the vicinity of T.P. Nos. 253 and
254, This material was wet in pl.ce, and we can probably expect some stability problems
with it when the spillway is excavated. This situation is quite similar to the outside
slope of the emergency spillway on Site #16, Conewango Creek Watershed. However, I still
feel that it would be wiser to excavate with normal side slopes and then go back in and
blanket with heavy gravel if we have trouble with this material on these slopes. Behavior
of the material on Site #16 may give us a clue as to what to expect on this site, It
appears that the volume of sand and silt involved is rather small and that the area

. covered is fairly restricted. It is conceivable that pans could mix this in with the till
at least to some extent, This would cut down the amount that we would have to spoil.

Bedrock underlies much of the left emergency spillway area. The rock surface was delineated
in a number of places with drill holes and backhoe pits. A contour map of this surface was
- interpolated from this information. Rock excavazion is estimated to be in the neighborhood
of 200 cu, yds. .Rippability of this rock is quite variable, as shown in the photo of the
-cores recovered from the drill holes, However, with this small amount, determination of
rippability of the rock would seem to be a rather inconsequential item.

ringi Spillwa

Dense glacial till underlies the entire extent of the proposed C/L of the principal spill-
way., While I did not have any drill holes at this exact location, it is logical to assume
that the blow count data for the three drill holes along the C/L of dam would be valid for
the materials along the principal spillway.

I recommend that the trench be excavated down to the glacial till and backfilled with
select material from the emergency spillway excavation, While I cannot predict the loca-
tion of the GWT at the time of construction, I would like to re-emphasize the need for at
. least congideration of some type of dewatering of these gravels. This procedure should
minimize the softening of the underlying till with the resultant need to over excavated.

GENERAL

" Test pits dug for the initial downstream location of this dam revealed about 10! of
© gravelly material underlain by sand over much of the flood plain area. I visually classi-
fied this material as a GP or GW. The outlet channel for the present C/L location will
need to be designed for this gravel.
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INTERPRETATIONS AND CONCLUSIONS (continued)

The basin behind this structure is very similar to the basin behind Site #5, further
.upstream on this tributary. With dense till and bedrock as a cutoff point under the
C/L of this dam, I do not feel that seepage losses will effect the maintenance of a

permanent pool behind this structure. Site #5 has held a permanent pool very well,
with a less positive cutoff,

'Pressure tests were run in the bedrock. As indicated in the logs, ioderate water loss

was experienced in some horizons. However, it should be borne in mind that this is a
horizontal transmission of water, rather than vertical. It is entirely logical to
assume that vertical transmission of water from the pool into these more permeable

.zones in the rock would be a lot lower than the pressure tests would seem to indicate.

The photo of the rock core recovered from D.H., #7 shows good solid rock from 15.5 to

18,5, with a fractured zonc from 18.5 to 21.0. The 3 G.P.M. loss undoubtedly ozcurred
in this fractured zone, Vertical permeability would appear to be near zero. If it is
felt that the seepage losses through the rock will be excessive, it should be possible

- to blanket the viest side of the flood plain for the required distance upstream. I do

not feel that any seepage will occur in the till underlying the central and east side

+ of the flood plain, therefore, the need to blanket would be confined to the west side.

All of the fill material will come from the emergency spillway excavation, therefore,
no separate borrow investigation was made.

I do not believe that the "clean" gravels encountered in the flood plain will be
suitable for drainage or filter material, There are two large commercial sources of

washed and screened sand and gravel nearby in this watershed, therefore, the cost will
not be excessive for imported material.
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i
TO :  W. S. Atkinson, State Conservation DATE: September 9, 1964

Engineer, SCS, Syracuse, New York 13210

" FROM : Rey S. Decker, Head, Soil Mechanics lLaboratory,

8CS, Lincoln, Nebraska 68508

SUBJECT: ENG - Soil Tests 18 - New York WP-OB, Ischua Creek, Site No. 6A
(Cattaraugus County)

ATTACHMENTS

1. Form SCS-354, Soil Mechanics Iaboratory Data, 2 sheets.

2. Form 8CS-355, Triaxial Shear Test Data, 2 sheets.

3. Form SCS-352, Compaction and Penetration Resistance Report, 5 sheets.
4. Form 3CS-353, Filter Deasign, 1 sheet.

5. Form SCS-357, Summary - Slope Stability Analysis, 3 sheets.

6. Investigational Plans and Profiles.

DISCUSSION
FOUNDATION
A. Classification: The foundation at this site consists of glacial till

on the abutments and alluvial silts and gravels overlying glacial till
in the floodplain.

The glacial till on the left abutment is .nderlain by bedrocvk at depths
of from about 4 feet at the base of the left abutment to a depth of
about 20 feet at the inside edge of the emergency spillway.

Bedrock was not reached within the investigational depth on the right
abutment. Hole No. 271 in the emergency spillway on this abutment was
drilled to a depth of 45 feet.

The floodplain :ilts and gravels are about 8 to 10 feet thick and over-
lie glacial till except in the area at the base of the right abutment
where the floodplain sediments directly overlie bedrock.

B. Density: The glacial till on the abutments and in the floodplain is
described as dense. Blow count values in the till in the floodplain
section ranged from about 35 to greater than 100 blows/foot.

On Site b in this watershed a GM glacial till that contained 30 percent
gravel and about 45 percent fines had an in-place density of about 130
p.-c.f. Based on the high blow count we would expect the in-place
density of the GM in the floodplain section to exceed 120 p.c.f. also.
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Rey S. Decker

Subj: ENG - Soil Tests 18 - New York WP-08, Ischua Creek, Site No. 6A
(Cattaraugus County)

Blow counts in the alluvial gravel zone ranged from 12 to 86 blows/foot.
The ML in drill hole No. 7 has a penetration resistance of 39 blows/foot.
The relative density of the 12 to 13-blow-per-foot alluvial GM is judged
to be in the range of 70 percent.

Strength: Blow count data indicates that the alluvium will have lower
shear strength values than the glacial till. Based on the indicated
relative density of the alluvium, we suggest design shear strength
values of § = 35°, ~ = O for the alluvium. The suggested values are
based on the assumption that the bulk of the ML surface zone in the
floodplain will be removed during site preparation.

Consolidation: The blow count tests indicate a dense till; therefore,
consolidation within the till is expected to be very low.

Some consolidation may be expected within the alluvium. The potential
is expected to be fairly low, however, and the settlement is expected
to occur during the construction period.

Differential settlement is not expected to be a problem in the area of
the bedrock contact near the base of the left abutment. The slope of
the bedrock appears to be slightly flatter than 2:1 and consolidation
within the dense till is expected to be minor.

Permeability: The Geologist expects the dense till on the abutments
and in the floodplain to have a very low permeability rate.

Moderate water loss occurred in some horizons in the bedrock. The
Geologist compares the conditions at this site to Site 5 on this water-

shed, however, and states that Site 5 has held a permanent pool very
vell.

EMBANKMENT

Classification: The borrow material will be obtained from the emergency
spilllways. Three samples from the right spillway and two samples from
the left spillway vere submitted to the laboratory. The samples indicate
a fairly uniform material that contains about 25 percent gravel and

about 50 percent fines. The liquid limits range from 17 to 26 and the
PI's range from 1 to 8. These samples are classed as CL, CL-ML and SM.

Compacted Density: Standard Proctor density tests were made on the

fraction finer than the 3/h-inch size as requested. The compaction
tests were made on Samples 65W214, 65W216 and 65W217. In addition to
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Subj: ENG - Soil Tests 18 - New York WP-08, Ischua Creek, Site No. 6A
(Cattaraugus County)

fhe compaction tests on the minus 3/h fraction, Proctor tests were made
on the minus 4 fraction of Samples 65W2lk and 65W2l7.

The density obtained on the minus 4 fraction when the gravel up to 3/h in.
was included was slightly less (98% to 99%) than obtained when only the
minus 4 material was compacted. The te.ts were mace in 1/30 cubic foot
molds and some interference probably occurred between the gravel

particles and the mold which resulted in the slightly lower minus &4
density when the gravel was included.

C. Shear Strength: Triaitial shear tests were made on Samples 65w2ll and
5W2l7. The tests were made on the minus 4 fraction. The tests were

made on specimens molded to about 93.5 to 94.5 percent of Standard
Proctor density. The samples were soaked to saturation prior to place-
ment in the shear chambers. The consolidated, undrained shear values

. obtained were @ = 21.5°%, ¢ = 300 p.s.f. on Sample 65W2lh and ¢ = 19°,
¢ = 425 p.s.f. on Sample 65W2l7. These values are in the same range
as test values obtained on the minus 4 material fum Site 4 in this
watershed and are suggested for design.

SIOPE STABILITY

Slope stability was checked with a modified Swedish circle method of analysis.
The analysis was based on an embankment height of 61.6 feet. A phreatic line
wvas assumed from emergency spillway elevation to a drain at c/b = 0.6. The
embankment was considered as homogeneous and was analyzed for shear strength
values of @ = 21,5%, ¢ = 300 p.s.f. and for shear strength values of ¢ = 19°,
¢ = 425 p.s.f. Foundation strength values of @ = 35°, ¢ = O were assumed

for the alluvium and the strength of the underlying till was considered to

be high enough so that a failure arc would not penetrate it.

The analysis shows ihat a 25-foot bermm is required on the proposed 3:1 up-~
stream slope and that a 16-foot berm is required on the proposed 2 1/2:1
downstream slope in order to obtain satisfactory factors of safety. The

berm widths, elevations and factors of safety obtained are shown in the
following summary:

Berm
Slope Trial Xo. WITth T Elevation Fg
3:1 Upstream 3 25 feet 1660 1.35
2 1/2:1 Downstream 5A and 6B 16 feet | = 1650 1.49
2 1/2:1 Downstream 8 10 feet 1650 1.48
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- Rey S. Decker

Subj: ENG - Soil Tests 18 - New York WP-08, Ischua Creek, Site No. 6A
l . (Cattaraugus County)

Trial Arc Nos. 3, 5A and 6 did not penetrate the foun&ation. Trial Arc
No. 8 penetrated the foundation to a 10-foot depth. This condition was not
the limiting one but is listed above for comparative purposes.

A complete summary of the analysis is attached (Form SCS-357).

w— Y p—

RECOMMENDATIONS

A. Site Preparation: The geology report and the log for T.P. 1 make
reference to steep portions on the abutments. These steep areas should
be flattened to about 2:1 in order to insure a good bond and reduce the
danger of differential settlement.

. 1

. B, Cutoff Trench: A cutoff trench with a minimum depth of 5 feet is sug-

' gested for the abutments. At this depth we anticipate that the trench
bottom will be below the zone affected by surface weathering. 1In the
floodplain section the trench should bottom in firm GM glacial till to

. right of ¢ Station 8+00. On the left side of ¢ Station 8+00 and on the

(,.u\ lower portion of the right abutment the trench should bottom on bedrock.

, A nomal trench width will be adequate except where the trench bottoms
, - on bedrock. Where the trench bottoms on bedrock, we recommend & minimum
' trench width of 24 feet.

The trench should be backfilled with CL material like Sample 65W21k.

We are assuming that the gravelly alluvium will have a low consolidation
potential; therefore, we recommend that the trench backfill be compacted
to 100 percent of Standard Proctor density.

The Geologist has indicated that the till underlying the gravelly alluvium
is likely to soften unless the founiation is dewatered. This situation

is quite typical in low plasticity materials. We recommend dewatering
prior to excavation to insure that the till does not soften. A loss in
density within the till would reduce the effectiveness of the cutoff and
also increase the consolidation potential.

C. Principal Spillway: The foundation conditions at the proposed location
(approximately € Station 11450) are quite uniform. About 10 feet of

alluvial gravel logged as GW overlies dense glacial till which is logged
I? _ as GM.

The Geologist suggests that the pipe trench btz excavated to glacial till
' and backfilled to grade with compacted materials. We assume that variations
E*ﬁi.\ are expected within the alluvium. Samples from the drain line indicate
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Rey S. Decker
Subj: ENG - Soil Tests 18 - New York WP-08, Ischua Creek, Site No. 6A
(Cattaraugus County)

that alluvium can vary from a medium SM to a GM-GP. Excavation to che
t11l would insure a uniform foundation for the conduit. The trench
backfill should consist of CL like Sample 65W2ll4 compacted to at least
100 percent of Standard Proctor. Dewatering will undoubtedly be

required to prevent softening of the till if the excavation is carried
to the till.

Drain: A drain is recommended to provide a safe outlet for seepage that
bypasses the cutoff trench through the glacial till and through the bed-
rock. A drain is also required to control the phreatic line.

The bedrock occurs within close proximity of the surface at the drain
location on the left abutment. For the drain on this abutment we
suggest that GM-GP material from the floodplain like Sample 65W213

be used. The GM-GP could be placed as a blanket in a dozer trench that
bottoms on bedrock. This drain should extend up the abutment to nommal

pool level or to a point where the mantle reaches a thickness of about 8
feet, whichever occurs first.

A drain trench depth of about 6 feet is suggested for the right abutment.

The drain on this abutment may elther be constructed as a narrow trench
with a designed filter or it may be constructed as a wide trench (8-12
feet) with GM-GP from the floodplain used as the drain material.

The drainage requirements for the floodplain section depend upon the
extent of the material like Sample 65W212 from T.P. 77. The sample
received from this pit is an SM that contains 34 percent fines. The
zone represented by Sample 65W212 was logged as GW-GM, however, and
ve are not certain that the sample received 1s representative. If the
floodplain materials at the drain location consist primarily of GM-GP
like Samples 65W211 and 65W2l3, the only requirement would be to
provide a controlled outlet. It appears that a pipe outlet with a
designed filter would be most economical unless rock is readily avail-
able for a rock toe. The suggested filter limits for the outlet drain
are shown on the attached Form SCS-353. . e
T ——————1 0 ooy
If Sample 65W212 is representative, areas such as this can be handled
by enlarging the drain trench in these areas and placing GM-GP between

the base and the filter. Placement of GM-GP like Samples 65W211 and 65W213

vill algo be required between the embankment material and the filter
outlet.

Embankment Design:

1. Selection of Miterial. The borrow material will be obtained from
the emergency spillways. Samples from both spillways indicate a
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Rey S. Decker
Subj: ENG - Soil Tests 18 - New York WP-08, Ischua Creek, Site No. 6A

(Cattaraugus County)

fairly uniform material; therefore, a homogeneous embankment is
recommended. The embankment material should be placed at a minimum
of 95 percent of Standard Proctor density. The placement moisture
content should be controlled to near optimum.

The field control may be based on either the minus 4 or the minus 3/&-
inch fractions. It appears, however, that field Proctor tests or
control by Hilf's rapid method or something comparable will be re-
quired, however, since the minus 4 compacted density of the till
ranges from 118 to 124.5 p.c.f. The range for the minus 3/h-inch
fraction was about the same as the range for the minus 4.

There is some sand and silt encountered in the vicinity of T.P. Nos.
253 and 254 in the lert spillway. The volume is expected to be

small and we suggest that this type of material be placed above

the phreatic line in the downstream section. The compaction require-

ment should be at least 95% of Standard Proctor for this type of
material also.

2. Slopes. The following slopes have acceptable factors of safety and
are recommended:
"Upstream - 3:1 with a 25-foot berm at elevation 1660.
Downstream - 2 1/2:1 with a 16-foot berm at elevation 1650.
3. Settlement. An overfill allowance of 1.75 feet is suggested to
compensate for residual settlement within the fill and foundation.
Prepared by:
[
:.2)/0*\4\, ? % VAo
Iorn P. Dunnigan N
Reviewéd and Approved by:
Attachments

Rolund B. Phillips

cc: B. S. Ellis, Syracuse, N. Y.
Henry W. Davis, Penn Yan, N. Y.
Jesse S. Wicks, Little Valley, N. Y.
H. M. Kautz, Upper Darby, Pa.
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17° MAX.

CONSTRUCTION DETAILS

RENOVE THE EXISTING PIPE (ND EXTEMD THE PIPES THROUGH TNE INPACY
BASIN WINGUALLS AS SHOWM OM THIS SHEET.

THE HOLES IN THE SIDEWALLS WHERE THE ELBOWS ARE RENOYED AND THE
SPACES ARDUND THE NEW PIPE DUTLETS IN THE BiNGUALLS SHWALL BE
PLUGGED WITH GROUT EXCEPT AS OTHERWISE APPROVED BY THE ENGINEER
THE GROUTING MORTAR SHALL BE AS DESCRIMED IN CHAPTER ¥1ii OF THE
CONCRETE MANUAL, BUREAU OF RECLAMATION, U S. DEPARTMENT OF Tht
INTERIOR

1, GUTLEY DRAIN PWE
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SECTION E=E.

DRAIN FLL TO BE NSTALLED

NUTS AND WASHERS
12" LONG —~

N\

SLCTION C:=C,

ZO'r

) _[LEV 16225

|

DETAILS _OF QUILET DRAIN

% FECT

SCALE

SECTION F-F

38" DIA BOLTS w/HEL

1

. INSTALL DRAIN FILL ALONG THE WALLS AS SHOWN ON THiS SHEET ORAIN
FILL SHALL MEET THE GRADATION OF SCREENING #7 OF THE STANDARD
GRADATIONS FROM THE JANUARY 2 1982 NEW YORK PUBLIC WORRS SPEC-
IFICATIONS IN ADDITION THE PERCENTAGE OF DRSIN FILL FINER THAN A
#200 SIEVE SHALL NOT BE WORE THAN THREE (3) PERCENT

EARTH FILL AS SHOWN ON THE ORAWENGS SMALL BE PLACED IN HORIZONTAL
LIFTS A MAXIMUM OF 8°THICK AND SHALL CONTAIN NO ROCKS LARGER THAN
3" CUMPACTION SHALL 3E A MINIWUM OF V%0 (2) PASSES PER LIFT WITH
A MANUALLY DIRECTED POFER TAMPER OR PLATE VIBRATOR WITH THE SOIL
THROUGHLY WET BUT NOT SO WET AS TO CAUSE ADHERENCE OF THE SOIL TO
THE EQUIPNENT, NOR TO CAUSE BOGGING DOWN OF THE EQUIPMENT,

DISTURBED AREAS SHALL BE SEEDED AND WULCHED UPON COMPLETION OF
BACKFILLING

SEED (LAWN MIXTURE-30% CROWN VETCH)
MULCH (STRAF)
FERTILIZER (10-10-10)-

QUANTITY SUMMARY

100 CU.YDS EXCAVATION

90 CU YOS ORAIN FILL

140 CU YDS EARTH FILL

30 FT_10°NON-PERF. 8CCKP
2 12°70 10°BCCNP REDUCERS &' LONG
1 12°DCCHP WYE 27X 2'X 7' LONG

i PER 100 $Q.FT
SO# PER 100 SQ fFV.
J¥ PER 100 SQ fT

AS BUILT

§/%]ry

M‘H DRWLL 2" DIA.
HOLES

¥8" DIA BOLTS w/HEY
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