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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, leakage around the reservoir slide gate when

fully closed, 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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I PREFACE

This report is prepared tinder 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. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to 1.ne inspection
team. In cases where the reservoir was lowered or drfiined 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.

I It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,

and is evolutionary in nature. It would be incorrect to aRsume that
the present condition of the dam will continue to represo'nt the
condition o! 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
i 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 will not pass the test flood should

not be interpreted as necessarily posing a hJghly inadequate condition.
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. .II
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

I
NAME OF DAM: Ischua Creek Watershed Project

Site 6A, Inventory No. N.Y. 571

STATE LOCATED: New York

COUNTY: Cattaraugus

RIVER BASIN: Allegheny

WATERSHED: Ischua Creek

STREAM: Gates Creek

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

I 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

downstream 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 FloodI (PMI).

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, leakage around the reservoir slide gate when

fuily closed, erosion of the downstream toe and rip rap west of

K I_
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i the impact basin. These deficiencies should be corrected

within 6 months of the date of notification to thp Owner.

A warning system and evacuation plan should be c. .c,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

_4ary L. Wood, P. E.
Thomsen Associates
N., License #44504

//

UAPPROVED BY 0 SEP1O riKo IL
New York District Engineer

I Colonel W. M. Smith, Jr.

I
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I View of upstream embankment

slope from east spiliway
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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 YORK

SECTION 1: PROJECT INFORMATION

S1.1 GENERAL

a. Authority

IThis Phase I Inspection Report was authorized by the
New York State Department of Environmental Conservation

Iby Contract No. D-201458. This study was performed in

accordance with the terms of the above contract and the

Recommended Guidelines for Safety Inspection 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

I 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.
F U

1.2 DESCRIPTION OF PROJECT

a. Description of Dan

The Ischua Creek Watershed Project Site 6A consists of an

A earth dam with two principal spillway outlet pipes passing

'1 -1-



I
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 63 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 on2.5horizontal 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 1661.0. The remainder

of the upstream slope above the recreation pool, the crest

and the downstream slope 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.

I The auxiliary spillways are located in cut sections at

the east and west ends of the dam. The east auxiliary

I spillway has a bottom width of 250 feet whereas the

bottom width of the west auxiliary spillway is 200 feet.

I1 -2-
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The internal drainage system consists of 10 foot wide

drain trenches cut into the foundation material. 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

V spillway outlet pipes where solid 10 inch diameter

Ibituminous coated corrugated metal pipe bends 901 and
outlets to the outlet channel on either side of the

I impact basins.

I 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 of intermediate size category by virtue of its

height and storage capacity as defined in the Recommended

Guidelines for Safety Inspection of Dams.

Id. Hazard Classification

The dam is classified as a high hazard structure due to

the presence of the number of homes along the downstream

channel and the proximity 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

number is 716-676-3427.

-3-r/



I
I 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.

I 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 in 1971 and the as-built drawings are

dated May 19, 1971. The Syracuse office of the SCS has

a design folder containing 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

j to the principal spillway outlet pipes. The elevation of

the riser crest of the drop inlet structures is 1661.0.

Reservoir levels between elevation 1661.0 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.

1.3 PERTINENT DATA

a. Drainage Areas (sq. mi.) 19

b. Discharge at Damsite (cfs)

Reservoir Drain at Riser Crest 147.5

g Principal Spillway at Auxiliary Spillway Crest(1679.0) 740

Principal Spillway at Maximum High Water (Top of
Dam 1687.2) 797

I Auxiliary Spillway at Maximum High Water(1687.2) 35,003

Total Spillway Capacity at Maximum High Water 35,800
1 (1687.2)

-4-
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c. Elevation (ft. above M.S.L.)
as noted in the as-built drawings

Top of Dam 1687.2

Design High Water 1682.9

Auxiliary Spiliway Crest 1679.0

I Recreation Pool (Normal Pool) 1661.0
Streambed at Dam Centerline 1624.5

* d. Reservoir

Length of drainage basin 6.06 miles

I Length of normal pool 4500 feet

e. Storage (acre-feet)
Recreation Pool 1110
Crest of Auxiliary Spillway (Flood Storage) 2286

Design High Water (Flood Storage) 3020

Top of Dam (Flood Storage) 3890

* f. Reservoir Surface (acres)

Recreation Pool 80

Crest of Auxiliary Spillway 174

Design High Water 190

Top of Dam 218

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

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) 1043
Height: (ft)

Top Width: (ft) 20

Side Slopest Upstream (V:H) 1:3

Downstream (V:H) 1:2.5
Cutoff: Earth Cutoff Trench with compacted

embankment material

Grout Curtain: None

-5-



I
I h. Principal Spillway

Type: Two (21 42" I.D, outlet pipes, 3.5'x 10,5'

I 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 Spiliways

Type: Channel cut into soil, trapezoidal cross

I 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 1

West Spillway 1

Exit Slope: (%)

East Spillway 2.2

West Spillway 2.2

I 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

t-,6i.
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SECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAL DATA

I a. General Geology

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

3 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,

3 this dip is so slight that, over relatively short distances,

the stratigraphy may be considered essentially horizontal.

I Overlying the local bedrock are deposits associated with

Wisconsin glaciation of the area. These deposits include

I ground moraine on uplands and slopes, and outwash and

alluvial deposits (stratified granular material) filling

I 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

I Guidelines for Safety Inspection of Dams. We 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-

I sisted of a total of 11 test borings and 31 test pit

excavations. Along the dam centerline a total of 3 test

3borings and 7 tesf pit excavations were advanced. The

investigation for the principal spillway consisted of 3

test pit excavations. A total of 8 test borings and 18

-
-7-
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I
test pit excavations weremade for the two auxiliary spill-

ways. Three additional test pit excavations were made

along the alignment of the toe drain.

c. 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 zurface

at depths ranging from 4 to 20 feet. Along the east

abutment bedrock was not reached within the depth of

investigation which extended to 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.

2.2 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.

j 2.3 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.

2.4 OPERATION RECORDS
I

Since the dam was designed as a floodwater retarding

structure no operating records are maintained regard-
ing reservoir level or spillway discharge. During

f-8-
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I periods of high runoff it is reported that the structure

is monitored periodically by SCS personnel and repres n-

I tatives of the Cattaraugus County Waiershed District.

2.5 EVALUATION OF DATA

I The data presented in this report has been compiled from

information obtained from the Soil Conservation Service,

I Cattaraugus County Watershed Commission and the files of

the New York State Department of Environmental Conservation.

I The data reviewed in connection with the Phase I inspection

were deemed to be adequate and reliable.

I
I

I
I
I
I
I
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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.

I 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 parallel 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

u onfthe inspection dates noted above.

-10-



I
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 feet from the drop inlet structures.

The outlet pipes and-interior sections of the drop inlet

I structure were in satisfactory condition.

d. Auxiliary Spillways

I The auxiliary spillways for this structure are located

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

j cut into glacial till soils. Although the majority of

tne 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

I lined with topsoil and seeded and now support a healthy

grass cover. Both spillways were in good condition at the

I time of the inspection.

e. Reservoir Drain

The reservoir is drained bya30inch I.D. reinforced concrete

pipe andamanually operated slide gate with the gate stem

situated at the top 6f the east drop inlet structure. The

I 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 c

IThe waste from this dam site is located downstream of the

dam along the west side of the outlet channel in the natural

I flood plain. The area has been graded, covered with topsoil

and now supports a healthy growth of grass.
1 -ii-



I
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

fee-t. Beyond the riprap section for a distance of 40 feet,

the outlet channel is cut into the former flood plain. Side

slopes :re i 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

j erosion of the riprap lined downstream channel and downstream

toe has oc.urred 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.

3.2 EVALUATION

Tie visual inspection of this dam revealed the following

deficiencies:

1) Debris along the riprap lined section of the

upstream slope.

f 2) A depression 1 foot deep and 2 foot in diameter

was noted above the west principal spillway outlet

l 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

,I per minute.

5) Erosion of downstream toe and riprap lined downstream

channel adjacent to the impact basins of the principal

spillway.

-12- 71



J SECTION 4: OPERATION AND MAINTENANCE PROCEDURE

4.1 PROCEDURES

IThe 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 spill.,,Iy
I can discharqe 740 cfs without flow occurring in the auxiliary

spillways.

4.2 MAINTENANCE OF DAM

The dam is maintained by the Owner, Cattaraugus County

j Watershed District. Normal maintenance includes mowing

the grass of -he embankment and auxiliary spillways and

removal of debris from the upstream embankment slope.

4.3 WARNING SYSTEM IN EFFECT

There is no warning system in effect, however, the dam

is reportedly monitored during periods of heavy runoff

by representatives of the SCS and owner.

4.4 EVALUATION

The operation and maintenance procedures for this structure

are satisfactory.

I
I
I

Ii
Is
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

Delineation of the watershed draining int-o 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)

dan before it eventually reaches the reservoir at Site 6A.

Relief in the drainage area is moderate to steep with slopes

J ranging from 8 percent to 25 percent.

5.2 ANALYSIS CRITERIA

The analysis of the floodwater retarding capability of

this dam was performed using the Corps of Engineers HEC-l

jcomputer 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.

5.3 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 baFin 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

seZction on compact glacial till. The spillways are

of trapezoidal section with bottom widths ot 200 feet and

250 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-



I 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.

1 5.4 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

j 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.

5.5 FLOODS OF RECORD

I Due to the lack of reliable information, no attempt was

mnde to estimate the discharge for the flood of record.

I 5.6 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.

5.7 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

jspillway is 7.5 feet. The computed maximum discharge

velocities through the auxiliary spillway is in excess

j 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.

I
f-15-
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SECTION 6: STRUCTURAL ETABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

I 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-698). The shear

strength parameters used in the analyses are as follows:

Sample Internal Friction Angle Cohesion
No. (degrees) (psf)

65W214 21.5 300

65W217 19.0 425

n 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
5A & 6B 2 1/2:1

Downstream 16 1650 1.491 121/2:1
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.



I
A review of the recommended design* for a homogeneous
earth embankment composed of recompacted glacial till

soils indicate thal 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 tk, Corps of Engineers Guidelines

for the case of steady seepage at maximum storage pool.

In general the stability analyses were based on con-

servative shear strength parameters because of the

gradation of samples tested compared to the embankment

I composition.

No additional stability analyses were conducted as part

I of the Phase I Inspection Report.

Design 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

I 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.

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

-17-



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

as part of the dam design.

I
I
I
I
I
I
I

I-18-
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

1 7.1 ASSESSMENT

a. Safety

I The Phase I inspection of the Ischua Czeek Watershed

Project Site 6A dam did not reveal conditions which

constitute a hazard to human life or property. The

earth embankment 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).

I b. Adequacy of Information

The available data reviewed as part of the Phase I

inspection is adequate.

c. NeeO or Additional Investigation

We recommend that the following potential problems

be given further investigation or study.

I i) A study should be made of the channel

velocities in the auxiliary spillways

I and an evaluation of the need for additional

erosion protection.

I ii) A field investigation should be made of the

source of the wet area which was found at

I 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.

1 d. Urgency

An emergency preparedness plan for notific&tion and

3 evacuation of downstream residents should be developed
and implemented within 6 months. The evaluati.on of the

auxiliary spillway erodability and source of the wet

area should be undertaken within 6 months and completed

within 18 months.1 -19-



I
1 7.2 RECOMMENDED REMEDIAL MEASURES

a. Remove debris from around drop inlet structures

i and upstream slope.

b. Place and compact embankment type materials in

I the depression over the west principal spillway

outlet pipe along the south wall of the concrete

impact basin.

c. Repair reservoir drain slide gate to insure slide

gate is properly seated and no leakage occurs.

d. Replace riprap along west side of outlet channel

adjacent to west-impact basin.

e. Develop and implement a warning system and

evacuation plan for downstream residents and

proper authorities in the event of large auxiliary

spillway discharge.

II
I

I 44
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THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1) Basic Data

a. General

Name of Dam -5c/t

Fed. I.D. # .25- 3 g ?9 -DEC. Dam No. Al y57/

River Basin _ /_ _ _ __,_ __._•

I Location: Town l.'./,,7// County &4 t4U LJ

U.S.G.S. Quadrangle / 2,&/,

Stream Name ("le

Tributary of r-A &i',,

Latitude (N) _ __ 
° /  

_Longitude (W) 7 ° 2.

Type of Dam ,-4< ,-

Hazard Category _ _,_

Date(s) of Inspection 5,15-21 6 X//koe0 5 1/g-1oL0
Weather Conditions vdae

Reservoir Level at Time of Inspection ILI___ _ __A

Tailwater Level at Time of Inspection __ 2

* b. Inspection Personnel 4,4xyo,- . ,,,

~~~~~j~~~/ - (~ps(~ ted,#a' 7 l~, 7 &, Y7

c. Persons Contacted (Including Address & Phone No.)
•/4n/ -(/,x- 5 /: - 7/4-4 9232,

1,1I lb- -1 7
Z,,, ,,de .- s- 5 ,>.t, /: ;.- 3/ ," V23 -f5'o3

d. History:

Date Constructed c//7 Date(s) Rdconstructed /I
Designer - -- ','':

Constructed by f, ,J / Zoe, . ,

Owner - ,/~>/ '  , /2°, /J-

e. Seismic Zone ' ELI-

t 7

I



THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

21. Embankment

a. Characteristics

iL Embankment Material"~T I --T0p;c( 'FFop,

,!A
2) Cutoff Type ____________________

3) Impervious Core No3 .e

4) Internal Drainage System - %o/ To ,

5) Miscellaneous

b. Crest

1) Vertical Alignment (,o

I
2) Horizontal Alignment _ _oo_

3) Surface Cracks _ _ _ ___ _

j 4) Miscellaneous

c. Upstream Slope

1) Slope(Estimate) (V:H) 1W3 - , f( ,., . '

j 2) Undesirable Growth or Debris, Animal Burrows -

1 3) Slojhing, Subsidence or Depressions A/o,/

I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



THOMSEN ASSOCIATES
CONSULTING 0O9TECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

4) Slope Protection C -. (,,,..,o ..

* 1 ~3t o4as A)g,1iAL

5) Surface Cracks or Movement at Toe A/' A;l

d. Downstream Slope

1) Slope (Estimate - V:H) /, 2 5, Z c. F ,I 0 0. ' -

2) Undesirable Growth or Debris, Animal Burrows _,

3) Sloughing, Subsidence or Depressions ,A,...

I
4) Surface Cracks or Movement at Toe _ _ _,yopl_

I 5) Seepage .ILJ L ., , J , ,

6) External Drainage System (Dit ,st Trenches; Blanket)

7) Condition Around Outlet Structure , 2 T,'.-

8) Seepage Beyond Toe - 3 A,____,,_:_

e. Abutments-Embankment Contact

I3



THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

1) Erosion at Contact _,

2) Seepage Along Contract C &) .e - ,

3) Drainage System C--o" L 3CCA

I a. Description of System Or.- 7?,-,. -

b. Condition of System (), -

I• i ~c. Discharge from Drainage System./¢, >i - ,t " ,,

4) Instrumentation (Monumentation/Surveys, Observation Wells, Weirs,
Piezometers, Etc.)

I~ ~ ~ ~ ~~~71 3' 9?QA1' ~ Z5#4 t93 , . AP

I
I

.I

I



THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

j 5) Reservoir

a. Slopes - .

i b. Sedimentation Un o5.14 ....'

c. Unusual Conditions Which Affect Dam

6) Area Downstream of Dam

A. Downstream Hazard (No. of Homes, Highways, etc.) V:LS4,

b. Seepage, Unusual Growth _ __ __

"I' c. Evidence of Movement Beyond Toe of Dam ,Uo

d. Condition of Downstream Channel t. r e

I
7) Spiliway(s) (Including Discharge Conveyance Channel)

2- C~r tr t  Drop r- j I 4ru -o rcb (o)Ii< f2' ) Z,2
I ..+..L - 4 .

a. General ,

I b. Condition of Service Spillway &, . ("c-e. -

2..

i .,o,.,,< #. .:d 7. t 7/5:;,
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L THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

C. Condition of Auxiliary Spillway, ..

/&W'' A 164 7" ,AS ~A4e.- ' ~. '£

d. Condition of Discharge Conveyance Channel __ _

8) Reservoir Drain/Outlet

Type: Pipe -_Conduit Other

Material: Co:.,crete e Metal Other

Size: 30" JTD Length /O

Invert Elevations: Entrance I6282 Exit ,,Z, ,

Physical Condition (Describe): Unobservable -'

Material:

Joints: Alignment

Structural Integrity:

Hydraulic Capability:

Means of Control: Gate / Valve Unconcrolled _

Operation: Operable v f  Inoperable Other

Present Condition (Describe): , il 4

CI/

114.,
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THOMISEN ASSOCIATES
CONSuLTING '-,E T.:C', ICAL ENGINE R5 ., 5E '-OG-""

9) Structural

a. Concrete Surfaces -412 ,: z .,- . i, .$ /e,/e5

b. Structural Cracking ___

c. Movement - Horizontal & Vertical Alignment (Settlement)

d. Junctions with Abutments or Embankments A/A

I,
e. Drains - Foundation, Jee _ AIP 4//I /I.4.,...,/ --.,,.

I f. Water Passae~gs, Conduits, Sluices

I: g. Seepage or Leakage A/,4e

I
I /.



I
THOM1SEN ASSOCIATES
CO;Ni LT,*°G GEOr..-4ZNCAL EIN CR5 '

I h. Joints - construction, etc. 0.A i~~*~~

1.on 2%AiL" --6e kAL.Z2, C e- _____

i. Foundation

j. Abutments

k. Control Gates Rse r' 2 -' 6,16 - -s S-'.

1. Approach & Outlet Channels

m. Energy Dissipators (Plunge Pool, etc.) --: ',_' ,

n. Intake Structures e 3 /

I o. Stability

p. Miscellaneous

II
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I THOMSEN ASSOCIATES
CONSULING GEOTECHNICAL ENGINEERS & GEOLOGISTS

CHECK LIST FOR DAMStI HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

f AREA-CAPACITY DATA: -- L.

Elevation Surface Area Storage Capacity
(ft.) (acres) (acre-ft.)

1) Top of Dam !/4 7- 5ooo 0

2) Design High Water
(Max.Design Pool) /142.9 /93 _ //-___

3) Auxiliary Spillway
Crest __/___ /7 / 39 ,

1 4) Pool Level with
Flashboards _/_4 _ .__. _/_

5) Service Spillway
Crest //10. 0

J. DISCHARGES

Volume

(cfs)

1) Average Daily /,l, W ,/

2) Spillway @ Maximum High Water (73 o ,
3) Spillway @ Design High Water //, 9

4) Spillway @ Auxiliary Spillway Crest Elevation _____

5) Low Level Outlet _

6) Total (of all facilities) @ Maximum High Water 5 3Y:o

1 7) Maximum Known Flood " i

I



I THOMSEN ASSOCIATES
CONSULTING. GEOTECHNICAL ENGINEERS & GEOLOGISrS

-OUT-ET-'RUURES/EMERGENCY DRAWDOWN FACILITIES:

Type: Gate 7 Sluice Conduit Penstock

I Shape: I -l.
Size: C/ ,,..

Elevations: Entrance Invert ./,2. 2 -

Exit Invert /_2__ _

Tailrace Channel: Elevation /6.27 f

HYDROMETEROLOGICAL GAGES:

I Type: Al,4

Location:

I Records:

Date -

Max. Reading -

FLOOD WATER CONTROL SYSTEM:

Warning System: ___ 1,_

i,
Method of Controlled Releases (mechanisms):

//

I

IJ

I!
j4

Iii

,
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THOMSEN ASSOCIATES
CONSULTIN:G GEOrECHNICAL ENGINEERS a GEOLOGISTS

CREST: ELEVATION: /i 1

Type: ,el, />/ 7.C m-, ,,, 71
Width: . . S/ Length: /Z,%. ....

l ~ ~Spillover __-___,o______________,___ .,____._//__-_____._._.-___-,.//__,

Location 4g~o A// , n ,//y. , i wi,,- .

SPILLWAY:

PRINCIPAL EMERGENCY

...... ... ___,___ __ Elevation A 7f. 0

92- ./)/h D, ;/ /l .. ,,--. Type , / S,/ .

_____________________ Width -_- ______-______-__

Type of Control

i- Uncontrolled _

Controlled:
Type

(Flashboards; gate)

_ _ _ _Number

Size/Length

Invert Material "- /.A _ r,./ Z>/

Anticipated Length
of operating service C2S . -

-2zD. /,/-: Chute Length

,A1/ . Height Between Spillway Crest '
& Approach Channel Invert / .

(Weir Flow) ,

I
/



I THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

I DRAINAGE AREA:__________

I, DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: __ __ __ __ __ __,_,_,_ ___,__

I. Terrain- Relief: . , . , "

I Surface - Soil: 6/d:,' / -' // .._-?'. i.&,/ ')

Runoff Potential (existing or planned extensive alterations to
existing surface or subsurface conditions)

Potential Sedimentation problem areas (natural or man-made;
present or future)

Potential Backwater problem areas for levels at maximum storage
capacity including surcharge storage:

Dikes - Floodwalls (overflow & non-overflow) - Low reaches along

the Reservoir perimeter:

Location: i__

Elevation: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

17
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I '170 8 4-5.4 .74 3.0 46.4

' 7(4 10 5H.3 . 5.Z

I, i4 1 55 _M 6.1

i 174( 14 ' . eB 3 5.3

17 a 14 c6,e*.sS7~ *1 .1(5 3.2(S8

1770 16 -7 .1 3.2"51.0 15 2/.2 0,0

0 1,4 1'8 4.0050*- I . I I I 7 .

117+ 501 b&5 224 RZ? z0,25 2Z.6, 11 5 Z ,p

!774 Z 9 31-44 4 4,76 18 35, 76 3,LS 345I .
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/
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McFarland-Johnson Engineers, Inc. SHEET NO 6__. OF
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CHECKED BY DATE

ISCALE
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McFarland-Johnson Engineers, Inc. SHEET NO. OF-

171 Front Street CALCULATED BY- _DATE

BINGHAMTON, NEW YORK 13905 CALCULATED BY PI-4 F DATE

CHECKED BY .DATE

I SCALE
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E Pwyckior\ '_vr~ctwpe Am ~ r P-a Irrnc Ad r 'K~
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1"7 -. 0. ., 2.1 . . ., .
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McFarland-Johnson Engineers, Inc. SHEE_'_. OF

171 Front Street
BINGHAMTON, NEW YORK 13905 CALCULATED BY DATE
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f~* .+ 44 4 4 4 4 4 +9~

I .mtIaiIS Or' O,} U -tTW)PP1G 0SIi (ArIJS UF PMIF
~ ANALiS1S JF bAFEJ OF NY 571

S ~EI-~ku Cji Iif -.,jjfEL tji44UUG; 'I,1 kRtSlRVJIR
v IjJ 0 0 0 0 0 0 0

011
1 . 3 u .80 1
d u 1) i 0 01

9CCJLV±U uF .LitLJW HluUGRAPH1 SUBAN.A 1
I 1 ., 0 b.4 0 0 0 0 0

110 22. ) lit 12 7 141 0 0 0 0 012 v u it 0 0 0 1 .1 0 0
13 &.8 .,).1
14 A .2 -a .

r% I le 0 0 0 1 0 0 0
R0Q~if% uF LIJ1LOAv dY0UOGRAPH

1/0 u 0 1 1
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ly 2 0 4j lod 250 4oO 552 65V 7 5 1045 1195
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,mAi S,06>LY Vr51.'o JuLl 9e
L.A3f .4Ld,1?1CA11u( 2,3 r -s

4 4~i IS o A. JVLRI0iPPIN.G USi#G RATIOS OF PMF
li~kQLUCni,HA~uIC AN.ALYSIS OF SAFETi UF AY 571

RTIOSX Ut tMF RuUfE) IfHRUUGH £Im. RESERV0±R

J08 beECIFICAflxJi

150 0 0l u 0 0 0) 0 0
J&JPLA NvT LNC'PT TRACE

S u 0 0

4IUhLu-PUAf4 ANAfSS rO b PERFORMED
Nd~uAit I NRfIQ= 6 LRIIO: I

Hiis= 0.40 v..b 0.50 u.b)5 0.8~0 1.Ou

bUrb-APE4 RUN0FF COMPUj4ATIJ,4

CA~JCULATIU., OF' LNL~ hYDHukRAPri AUciAkA I

i. - IC'),,V 1UCO- ITAPE JPL.T JPRT INAME ISTAGL. IAuro
I 0 0 0 0 1 0 0

MIWHJGRAPI DATA
I h fv'; jU lt;O , b-' A p TRSf'A TRSPC RATIO 1SN~UO ISAME LOCAL,

1 6.11.) (.Ou 6.4O 0.O0 0.000 0 0 0

PRECIP DATA
Spt NS Rb R12 R24 R48 R72 Rtob

U.uU 22.5v Ilo.00 127.00 141.00 0.00f 0.00 0.00
TNbP. CUMPJrEU VY Tnt. PNVU;A' lo 0.e6eO

LCJ66 DAfA
LRUPT .5 f rKI D~ieMd ti iuL FRAIN STRK5 RTIUK STRIL CNSfL ALSrmX RTIMP

u U.JU v 0.1).) 1.00 U. 0') 0.00 1.00 1.0u 0.10 0.00 0.00

UNUf HY1)HOGRAPH UAril
lt~z 2.b4 CP:0.63 NrA= 0

RECLSS1IUN oAIA
'fi" -2.00 .R.ON -0.10 ,gT1IjR 2.00

APJAIPIE~ cbh& C £ZtcrdNj ttRu4 Jiv., .:Y&}t CP A'-P re ARE TC: 0.5 AND fR 5.20 IWTEKhVALS

U.11f rifokoue.A.,ri 31' L--uc-tlJv JklATES, LA0z 2.U5 HUURS, CP: 0.bi Vol= 1.00
t2. 421. ;,J. t' .. 8113. 91 

ts. 871. 740. blO0. 503.
'1. 342. 433J. 141 15d. 13U. lod. 89. 73.

00. )0. 0. .. 23. 19. It. 13. 11.
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Mi.A r',. a . rAl tXCi LL.oS C0.' u 40..A H.MN PERIOD RAlt EXC LOSS CO4P u

I.JI V,3v I . u.uu U.0b 12. 1.02 14.00 7o 0.00 0.00 0.00 280.
l.vI .A.00 2 j.uo ..u 0.Uo 11. 1.02 14.30 77 0.00 0.00 0.00 2b1.
l.vi 1.Ju 3 Q,. ud U.UU 0.0o 1o. 1.02 1.00 78 U.00 0.00 0.00 244.
1.0l 2.uv 4 ',. vj v.Ov u.05 10. 1.02 1b.3U 79 0.00 0.v0 0.00 228.
1.01 e.30 u .o t 0oO 0.b00b 1.u2 lo.Ou 80 u.00 0.00 0.00 212.
1.1 3.vv 0 v.01 u.00 U.Vd d. 1.0z lo.30 81 0.00 0.00 0.00 198.
1.01 3.3U I U.01 0.00 0.Ob 8. 1.02 17.00 82 0.00 0.00 O.uO 185.
1.01 4.uu i J.vo o.UQ U.vb 7. 1.02 17.30 83 0.00 0.00 0.00 172.
1.l 4.30 9 0.0d V.Uv 3.06 7. 1.02 18.00 84 0.00 0.00 0.00 161.
1.01 3.uo 10 0.0b u.uo 0.vo 6. 1.02 18.30 85 0.00 0.00 0.00 150.
1.)I b.3u 11 .Oo v.u 0.oo 6. 1.02 19.00 86 0.00 0.00 0.00 140.
1.l U.uu 14 j.,) 3.(v Q. oJ b. 1.02 19.30 87 0.00 0.U0 0.00 131.
1.01 6.30 13 0.1l u.i± 0.05 13. 1.02 20.00 88 0.00 0.00 0.00 122.
1.01 7.uo 14 V.11 U.12 U.05 39. 1.02 20.30 69 0.00 0.00 0.00 114.
1.01 7.3u 15 0.17 0.12 U.u* vI. 1.02 21.00 90 0.00 0.00 0.00 106.
1.01 b.uu l J.17 0.1e 0.05 1o8. 1.02 21.30 91 0.00 0.00 0.00 99.
I.u1 b.3u 17 J.17 0.12 0.05 2o. 1.02 22.00 92 0.00 0.00 0.00 92.
1.01 1.00 10 u.11 J.14 0.o5 31t. 1.04 22.30 93 0.00 0.00 0.00 8b.
I.u v.30 19 v.17 o.le 0.O5 470. 1.02 23.00 94 0.00 O0.u 0.00 80.
1.01 10.0o 4o J.17 0.14 0.ob 554. 1.02 23.30 95 0.00 0.00 0.00 75.
1.01 io.30 l1 0.17 0.12 0.05 624. 1.03 0.00 9b u.00 0.00 0.00 70.
1.01 11.0u 22 %.11 (.1. 0.vs 81o. 1.03 0.30 97 0.00 0.00 0.00 65.
1.01 11.3u 2.3 .17 0.1Z U.V5 729. 1.03 1.00 98 0.00 0.00 0.00 61.
1.0i i.Q0 14 u.U 0,1 . " .,b 7oo 1.03 1.30 99 0.00 0.00 0.00 57.
1.01 1d.3C k5 1.0. U.v4 O.us 854. 1.03 2.00 100 0 O 00 0.00 0.00 *3.
i.3I 13.00 20 1.01 V.j o.o* 1079. 1.03 2.30 101 0.00 0.00 0.00 50.
1.01 13.30 01 1.23 1.4d 0.u5 5Ub5. 1.03 3.00 102 0.00 0.00 0.00 4b.
1.01 I.00 zb 1.25 1.1l0 0.u5 2161. 1.03 3.30 103 0.00 0.00 0.00 43.
1.31 14.40 29 1..1 1.3z U.05 3u2 .' 1.03 4.00 104 0.00 0.00 0.00 40.
1.01 1D.0o 40 1.57 1.b 0.jb 4059. 1.03 4.30 105 0.00 0.00 0.00 38.
1.01 15.30 4I 1.9v 1.6 0.v3 b171. 1.03 b.Ou 106 0.00 0.00 0.00 35.
1.01 11'.00 32 o.03 5.9d 0.u5 6503. 1.03 5.30 107 0.00 0.00 0.00 33.
1.01 lo.s0 3 I.-to 1.41 0.05 8351. 1.03 6.00 108 0.00 0.00 0.00 30.
1.01 17.0u 34 1.40 1.41 0.05 10214. 1.03 6.30 109 0.00 0.00 0.00 28.
1.01 17.3u 36 1.11 1.lu 0.05 14046. 1.03 7.00 110 0.00 0.00 0.00 27.
1.01 1o.00 jo 1.15 1.10 0.U5 13340. 1.03 7.30 111 0.00 0.00 0.00 25.
1.01 i8.30 37 0.13 0.us 0.05 13895. 1.03 8.00 112 0.00 0.00 0.00 23.
1.01 19.Ou 33 0.i O.o 0.05 13539. 1.03 S.30 113 0.00 0.00 0.00 22.
1.01 19.30 J9 V.13 U.Ul 0.05 12461. 1.03 9.00 114 0.00 0.00 0.00 20.
1.01 20.0v IO 0.13 0.0 0.05 11090. 1.03 9.30 115 0.00 0.00 0.00 19.
I.01 20.30 41 0.14 O.0 O.ob 9b29. 1.03 10.00 116 0.00 0.00 0.00 18.
1.01 g1.uu -*2 U.13 0.Ub 0.v5 819. 1.03 10.30 117 0.00 0.00 0.00 16.
1.01 21.30 43 u.13 0.03 0.05 6885. 1.03 11.00 110 0.00 0.00 0.00 15.
1.j1 22.00 +4 o.I O. u' o. s 5787. 1.03 11.30 119 0.00 0.00 0.00 14.
1.01 d.3( ' u. 3 0.0o U.ub 4881. 1.03 12.00 120 0.00 0.00 0.00 13.
1.01 s3.uu lo V.1.3 U.ub O.us 4135. 1.03 12.30 121 0.00 0.00 0.00 12.
1.01 43.30 41 0.13 0.08 G.OD 3519. 1.03 13.00 122 0.00 0.00 0.00 12.
1.02 u.Ou 4d V.13 O.uo 0.05 3u11. 1.03 13.30 123 0.00 0.00 0.00 11.
1.02 0.3u 19 0.00 O.uo u.00 258. 1.03 14.00 124 0.00 0.00 O.UO 10.
1.02 1.00 tu U.Vo O.u u.0)u 2225. 1.03 14.30 125 0.00 0.00 0.00 9.
1.o2 1.3v o1 v. 00 0.09) 0.0u 190h. 1.03 15.00 126 0.00 0.00 0.00 9.
1.v2 X.Cv )2 O.u 0.0) v.00 1621. 1.03 15.30 127 0.00 0.00 0.00 8.
1.a2 4.30 )j J.Jo 'j.o u.VU 1380. 1.03 16.00 128 0.00 0.00 0.00 8.
1.., 3.00 t ,.' o..,, Q.uv 128/. 1.o3 lo.3v 129 0.00 0.00 0.00 7.
1.u 1 .3" D . .vv v.;0 1201. 1.03 17.00 130 0.00 0.00 0.00 7.
1.vi .,)v at J.0 .oo U.Vj 1121. 1.03 17.30 131 O.Ou 0.00 0.00 6.
l.uz .. Jv al v.Jo .) u.0v lu4o. 1.03 18.00 132 v.00 0.00 0.00 6.
I.U. a.vv .1d U.jv u.vu .0u 97o. 1.03 18.JU 133 0.0U 0.00 0.00 5.
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i.t) v.v 1 U.o. v.vO 0. 1.03 19.00 134 (.00 0.00 0.00 5.

1.02 o.ou o u.J v .J Q Q.00 b49. 1.03 19.30 135 0.00 0.00 0.00 5.

1.tj t.3u 01 ).ov V.0u V.uv 793. 1.03 20.00 13t 0.00 0.00 0.00 4.

1.o 7 .0J 2 u.v u.00 (,. G 739. 1.03 20.3v 137 O.O 0.00 0.00 4.

1.v2 1.3% t)3 t.,u tj.vu 0. 0 69U. 1.03 21.0u 1J8 0.00 0.00 0.00 4.

I.U2 L.Ou b4 D.u O.00 0.00 044. 1.03 21.3U 139 0.00 0.00 0.00 4.

1.01 8.30 ob v. V.0u 0 .uu bl. 1.v 22.00 140 0.00 0.00 0.00 3.

i.os j . oo o 00 .oO .v0 u.vi 560. 1.03 22.30 141 u.00 0.00 0.00 3.

1. k 9.30 0 U.0o o.o U.0%) 523. 1.03 23.00 142 0.00 0.00 0.00 3.

1.Oz 1Q.00 bd 0.u0 0.00 0.00 48d. 1.03 23.30 143 0.00 0.00 0.00 3,

1.02 10.JO 69 O.OU v.00 O.u 455. 1.04 0.00 144 0.00 0.00 0.00 3.

1.OL 11.03 70 0.0V 0.O0 0.u0 425. 1.04 0.30 145 0.00 0.00 0.00 2.

I.u2 11.30 1 U.0o0 v.00 O.uO 39b. 1.04 1.00 146 0.00 0.00 0.00 2.

1.04 12.v0 72 0.vO 0.00 0.u 370. 1.04 1.30 147 0.00 0.00 0.00 2.

1.02 ei.30 73 0.O 0.00 0.0u 345. 1.04 2,00 148 0.00 0.00 0.00 2.

1.04 13.uO 71 0.ov V.00 0.0O 322. 1.04 2.30 149 0.00 0.00 0.09 2.

1.u2 13.30 7: 0.0v D.0 0.00 300. 1.04 3.00 150 0.00 0.00 0.00 2.

SUM 25.38 22.58 2.80 199249.
( 6i5.)t 573.)( 71.)( 5642.10)

PtK b-HUUR 24-HOJR 72-HOUR TOTAL VOLUME

Cr.3 13bD. 1049U. 39o. 1384. 199245.

C4S 393. 297. 112. 39. 5o42.
I, Cnbs 15.25 23.01 24.13 24.:3

4-1 37.27 585.91 612.96 b12.99

AC-rf 5,02. 7d7O. 6233. 8233.

lnijo CU 4 6,l4. 9707. 10155. lOlbo.

i¥ F,),APnAl SIA 1 FOR P6AN l HiT1 1

d. . 2. 2. 2. 2. 2. 1. 1. 1.
11. Id.o.l . 34,b3 74. 94o Ill.

12. 1so. 14t. b15. 171. 21o. 3G1. 432. bob. 812.

Iv3.t. 131-. o7o. 2,)a5. 2410. 2bou. 2779. 27Ub. 2492. 2218.

tlo10. 137/. 1107. 916. s27. 704. 602. 518. 445.

3el. 3 4. 2!). 257. 24U. 224. 209. 195. 182. 170.

15v. 1o. 136. 141. 120. 112. 105. 98. 91. 85.
19. 1t. o4. bo. 5b. 52. 49. 46. 42.

4. 37. 34. Jz. s0. 2S. 2u. 2'. 23. 21.
li e 1 .. 15. 1 i. I1i. 12. 11. 11.

.. . 0. a. 7. 7. b. 6. 5.

. 5. 4. '.. 4. 't. 3. 3. 3. 3.

2. 2. 2. 2. z. 2. 2. 2. 1. 1.

1. .. . .. . 0. 0. 0. 0. 0.
I. . . .0. 0. 0. 0.O .

PLAK o-nOuH 24-hOUR 12-HOuR TUTAL VULUOL

2779. 20Uo. 794. 217. 39849.
7 . 59. 22. 8. 1I28.

l' C 3.u5 4.oi 4.83 4.b3
, 77.45 117.18 122.59 122.bO

14-rl 01. 1574. Itu'7. 1647.
lnJU Cu 1?3. 1941. 2031. 2031.

rfui'lAkri AT 61A 1 KLtK P6A.. 1, H111) 2
3. 1. 3. 3. 3. ~ .2.

1. .. 14. 32. 59. 9j. 130. 165. 194.
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at,. 244. 23. 2ov. 199. 37d. 527. 75o. 1Uo0. 1421.
b 1u. e297. 2 2s. 3b9o. 4211. 4oo9. 4bb. 4139. 4361. 3882.

337v. ,. zlo. 2uVZ. 119,. 1447. 1232. 1054. 906. 779.
007. a07. IoJ. 451. 420. 392. 3bb. 341. 319. 297.
,07. . 2,1. 225. 210. 19o. 183. 171. 159. 149.
139. 11.1 I . 111. 10 t). 9d. 92. 55. do. 74.
o9. 0u. o :)u. 53. 40. 4b. '*3. 40. 37.
33. J2. J%). 2o. 25. 2$. 23. 21. 20. 19.

l .1 .15. 14. 13. 12. It. 11. 10. 9.
0. . 7 . 7. 6. b. S. . 5.

4. #. 4. 3. 3. 3. 3. 2. 2.
. 2. . 2. 2. 2. 1. I. 1. 1.

I. . . .1. 1. 1. 1.1 I

Dit= o-Hout% 24-hOUH 72-HOUR lUiAL VOLUO&
Cr3 480J. 3b7j. 1389. 464. o973b.
C'Io 0 1. 104. 39. 14. 197!.

iLNCnc 5.34 8.07 8.45 8.45
1,4 135 .54 205.v7 214.53 214.55

AC-rC 1321. 275'I. 2d81. 2bd2.
ridu'J3 CU 4 22 4o. 3397. 3554. 3554.

niD14UO,.Ard srA I FOR PLAN 1, RIlU 3
b. D.. 5. 5. 4. 4. 4. 3. 3.
3. S. 7. 2u. 4D. d4. 133. 165. 235. 277.

J12. 3t1. 3u,. 38-*. 427. 5J9. 752. 1080. 1515. 2030.
2:. 32tdI . 411o. 5137. o0t4. o67). b946. 769. 6231. 5545.
4d 14. 4u94. 3J44. 2694. 2'*41. 2067. 1759. 150.. 1294. 1113.
9t3. bli. 09J. b44. o01. 580. 523. 40. 455. 425.
JL. 37o. 3 4. jx. 300.' 280. 261. 244. 228. 212.
11 . 14 . 111. 11. 150. 140. 131. 122. 114. 106.
?0. 92. 00. 80. 75. 70. 65. 61. 57. 53.
50. ,,a. .#i. 4u. 38, 35. 33. 30. 28. 27.

23. ',. 20. 19. 18. 16. 15. 14. 13.
12. 12. 1±. 10. 9. 9. 8. 8. 7. 7.

b. o. 5. 5. 5. 4. 4. 4. 4. 3.
3. 3. 3. . 2. 2. 2. 2. 2. 2.S. .I .1. I. I. 1. 1. I.

PrAr. o-HOUR 24-HUbR 12-HOUR TOTAL VOLUME
C o0 . 5245. 1984. 692. 99t23.
C.i 1v7. 149. 56. 20. 2821.

IdCfl 7.b2 11.53 12.07 12.07
193.03 292.96 30o.48 306.49

AC-r Z 2b01. 3935. 4116, 4117.
iHUUs CO ,4 3208. 4854. 5078, 5078.

dWRUGhAPi A'T SiA 1 0R PLAN 1, RUlO 4
8. I. 7. b. 6. 5. 5. 5. 4. 4.
I. 4. 0. 20. 59. 109. 173. 241. 306. 360.

4uo. 443. li . 499. 555. 701. 978. 1404. 1969. 2638.
33o. 42t,. t4 v. oo7u. 7d32. b671. 903,. 8b0. 8100. 7209.
o.9. 423. .41 . 37oz. 3173. 2b68. 227. 1957. 1b82. 1446.
12.s. 105. d1. o31. ll. 729. 880. t34. 592. 5!2.

15 . vol. 14 1. 411. 390. 304. 340. 317. 29b. 276.
, 2.o. 1. 4J:. 195. 12. 170. 159. 148. 138.

42). 11v. 4L. lU5. 90. 91. c5. 79. 74. 69.

, ti.



Lq. tc. 6Z. 49. 4o. 42. 40. 37. 35.

J2. 3° 20. 2o. 24. 23. 21. 2v. 18. 17.

1o. 1u. 14. 13. 12. 11. 11. 10. 9. 9.

0. . 7. 7. b. o. 5. 5. 5. 4.

.. 3. 3. 3. 3. 2. 2. 2.
2.2. 2. 2. 2. 1. 1. 1. 1. 1.

lEAh b-hOUR 24-HUUR 72-HOUR TOTAL VOLUME

CFb 9032. bbla. 2579. 899. 129509.

C6 25b. 193. 73. 25. 367.

1.'.CILs 9.91 14.99 15.69 15.9

10 251.72 380.84 398.42 398.44

AC- T 3381. 5115. 5351. 5352.

itljub CU M 4170. 6310. 6o01. b601.

hiUGKAPH AT SIA I kDR PLAN 1, KlRO 5
10. e. . 8. 7. 7. 6. b. 5. 5.

b. 5. 10. 31. 73. 135. 212. 29o. 376. 444.

459. 510. 683. o14. bo3. do3. 1204. 1728. 2423. 3247.

4137. 5250. b681. 0219. 9039. 1U072. 11116. 10b31. 9969. 8872.

1703. 0 51. 5:i8. 4u30. 3 U5. 3308. 281b. 2409. 2070. 1780.

1525. 1296. 1104. 1030. 961. 897. 837. 781. 728. boO.

634. 592. D52. 515. 480. 448. 418. 390. 364. 340.

311. 296. 27u. 257. 240. 224o 2U9. 195. 182. 170.

159. 14. 138. 129. 120. 112. 105. 9i. 91, 85,

7'j. 7'.. o9. o4. o0. 50. 52. 49. 46. 42.

4G. 37. 34. 32. 30. 28. 126. 24. 23. 21.
19u .. 17 . lb . 15 . 14. 13. 12 . 11 , 11.

1u. . 9. 8. 8. 7o 7. b. 6. 5.

.5. . 4. 4. 4. 3. 3. 3. 3.

,. 2. 2. 2. 2. 2. 2. 2. 1. 1.

VAK o-nUUR 24-dOUR 72-AUUR lOTAL VOLUME
C '3 11116. b392. 3174. 110l. 1593V6.

CM 315. k38. 90. 31. 4514o

INCHE 12.20 lb.45 19.31 19.31
4. 309.81 468.13 490.37 490.39

AC-i1 4161. o296. b5db. 657.

1Huiu CU m 5133. 7766. u124. 8124.

HIROGEAPH AT STA 1 FOR PLAN J, IU 6

12. 11. 10. 10. 9. 8. t. 7. 7. 6.

b. b. 13. 39. 91. 168. 265. 371. 470. 554.

b21. obl. 729. lob. b54' 1079. 1505. 2161. 3029. 4059.

6171. oD63. 03 1. 1(274. 12u48. 13340. 13895. 13539. 12461. 11090.

9d. d8. bdd5. 787. 4?bI. 4135. 3519. 3011. 2588. 2225.

llsc. 1621. 13t0. 1eo7. 1201. 1121. 1046. 976. 910. 849.

73. 39. 090. b'4. 001. 5.o0. b2. 48b. 455. 425.

7U. 370. 34D. 3d2. 300. 2d0. 261. 241t. 228. 212.

196. 1b. 172. 1o1. 150. 140. 131. 122. 114. 106.

9z. bo. bU. 75. 70. 6. bi. 57, 53.

40. '. 43. 'u. 38. 36. 33. 30. 2b. 27.

... zu. 19. 18. 16. 16. 14. 13.

12. 11. 10. 9. v. 8. 8. 7. 7,

.. b. 5. 4. 4. 'i. 4. 3.

3. . a. 1. 2. 2. 2. 2. 2. 2.

-1 . .. . . .. .. . .
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J,

.o . ,1to o'. o.8. b34. o20. o07. 594. 582.
5/Uv. i.. 3 31. 5,o. 52o. 512. 505. 498. 492.
4t7. 'z. 4/1. '03. -*b9. -66. ib3. 460. 457. 454.
+51. 4-*t . 4-o. 4.tS. 440. 4.7. 434. 431. 429. 426.
-23. 4e0. 417. 414. 411. 409. 40o. 403. 400. 397.
394. .91. Jt9. 380. 383. 360. 377. 375. 372. 369.
ib. ojd. 3u1. 35b. 355. 352. 349. 347. 344. 341.

STAGE
0.0 0.0 v.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 o.0 v.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
o.0 0.0 O.u 0.o 0.0 0.0 0.0 0.0 0.0 0.0
V.v t.0 u. 0.0 0.0 0.0 0.0 0.0 0.0 0.0
U.0 J.0 .0 0.0 0.0 O.0 0.0 0.0 0.0 0.0
0.0 0.0 V.0 O.u 0.0 0.0 0.0 0.0 0.0 0.0
0.0 V.u 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 3.0 0.0 0.u 0.0 0.0 0.0 .0 0.0 0.0
Uv. u.0 U.u ) . 0.0 0.0 0.0 0.0 0.0 0.0
V.0 u.0 Q.1 0u.0 0.0 0.0 O.u 0.0 0.0 0.0
V.0 0:0 0o0 u0 0.0 O.U 0.0 0.0 0.0 0.0
o.u u .J ~vu Ou 0.0 0.0 0.0 U.0 0.0 0.0
O.u 0.0 v.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.U U.0 0.0 0.0 0.0 U.0 0.0 0.0 0.0 0.0
U.0 o.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Pt.At\ o-tiOW' 24-HOUR 72-HOUU TOTAL VOLUME
LrS 101'. 677. 474. 220. 316b8.
.s I. 1V. 13. 6. 897.

0.9 2.75 3.b3 3.84
25. o b9.9b 97.39 97.113

AC-r' 33-. 939. 130b. 1309.
I.0J6 Cu m 414. 1159. 1014. 1b14.

MilA M STJRAGE 1080.

S1A1Jn 2, PLAN 1, Rf10 2

0UIFLOw
,. 4. 4. 4. 4. 4. 4. 4.

4. '. '. 4. 5. 6. 8. 11. 15. 20.
26. 31. .3. 35. 37. 40. 44. 47. 51. 51.
t3. ob. lo. 32u. 397. 411. b6b. 28b8. 4293. 4145.
t7. 3191. b ll. 2:ue. 2176. 1868. 1597. 13o3. llbb. 1000.
b 734. .?7. 54). 4t9. 4o. 421. 4i. 420. 420.
.2V. 419. .19. 41b. 41b. '17. 416. 410. 415. 414.
413. *.1i. '.12. 411. 410. 409. 408. 407. 406. 405.
404. 4vi. 6,0.. 't0l. '.O. 396. 395. 493. 391. 38b.
Jbb. 3b3. 3/2. 3Do. 344. 331. 319. 307. 295. 283.
Z59. 431. ' /11. 199. 182. 167. 153. 140. 128. 117.
106. 91. VV. oJ. 7u. 14. 74. 73. 73. 73.
73. /3. 73. 12. 72. 12. 72. 72. 72. 71.
71. 71. Il. 71. 71. 70. 70. 70. 70. 70.
/V. 9. o4. 09. 09, o9. 69. bt. 68. 68.

SI (R

S, . 5. b. . 5. 5. 5. 5.
bb. 1, 0. ,. 8. 10. 15. 20. 27.

3V. 4j . 101. 1blo 210.

........ : " " g gcc e /cA

I !



27c. l6I. 01. jo7. 731. 901. 1072. 1192. 1232. 1228.
121o. 12o4. I I i. IIt,9. I1It. 1132. 1115. 1101. IU90. 1080.
lUll. 4,"04. 1 i. 1 DL. 1u49. 1047. 1044. 1041. 1038. 1033.
1 e . Ii .i-t. I~ l )U 7. 94?3. 99U. 9bO. 91u. 960. 949.
9b j. 3. HO. 817. b64. 851, 838. 824.
c11. 7 7. It3. lob. 7:4. 74o. 725. 711. b96. 682.
Go'/. oSj. 31). nZ) . 11, 59b. 56b. 574. 562. 551.

D41. D31. 22. 14. 5u7. 5vu. 494. 4d9. 484. 479.
4Th. i.I. *u7. 4o4. 4o1. 458 455. 452. 450. 447.
4.41. 441. 4 ,. -*J b. 4j3. 43(1. 427. 424. 421. 418.
41t. 41.. 41U. 44U. 40. 4UI. 393. 39b. 393. 390.
a7. 384. J3 . 119. 37o. 373. 37u. 3b7. 65. 362.

S1AGE
.0 0.. U.0 u.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 V.v 0.0 u.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 U.0 u.Q 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.U 0.0 O.u 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.u 0. 0.f o.u 0.0 U.0 0.0 0.0 0.0 0.0
0.0 0.v 0.0 0.0 0.0 O.u 0.0 0.0 0.0 0.0
0.0 0 . 0." 0.u v.0 0.0 0.0 0.0 0.0 0.0
U.u 0.V U.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.j 0.j 0.u 0.0 0.u O.u 0.0 0.0 0.0
0.J Q.u V.0 u.U 0.0 0.0 0.u 0.0 0.0 0.0
0.o 0.0 0.0 0.0 0.0 U.0 0.0 0.0 0.0 0.0
j.0 0.o 0.0 O.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.. -. J o.0 u.0 0.V 0.0 0.0 0.0
%.U 0 ' ( . 0.0- 0.0 O.0 0.0 0.0 0.0
U.0 0.V U.') 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PLA 6-mO0U 24-HU4R 72-HuUR IOTAL VobU0 L
Cc S 493. 2o29. 1017. 424. b1114.
C-4 121. 74. 29. 12. 1731.

1 Chca 3.82 5.91 7.40 7.40
97.u5 150.20 187.96 188.02

4C-Fi 1303. 2017. 2525. 2525.
fKt b Cu I loud. 2486. 3114. 3115.

mAXIMum STORAGE 1232.

SIAHIIJi 2, PLAN 1, RTIO 3

0. 6. 6. 6. 6. 6. 6. 6. 6. 6.
b . 6. 6. i. 11. lb. 22. 29.

32. 35. 38. 41. 44. 47. 50. 54. 59. 65.
7u. 193. 384. kub. 421. 3805. 6397. 6795. 6540. 5977.

5269. q5)9. 3478. 3z65. 2823. 2531. 2213. 1915. 1650. 1420.
14d1. 1'41. 694. 777. 698. o47. 588. 546. 508. 473.
441. 41. 421. 420. 420. 420. 419. 419. 418. 418.
417. i1o. 411. '15. -114. 413. 413. 412. 411. 410.
4U*. .Lv l. 'to. 400. 404. 403. 402. 401. 400.
39ad1 .3i . 3 0 1. 3ob. 3do. 384. 373. 359. 346.
3a4. 340. 3uo. 197. 2do. 2o2. 240. 220. 201. 184.
1ov. . I I. 13o. lb. 109. 10U. 91. 84. 77.
7.. 1. 7s. 73. 74. 73. 73. 73. 72. 72.
j ..= 12. NZ. 71. 7 1. 71. 71. 71. 71.
lU. 7u. IV. 7L. 70. 70. 69. 09. 69. 69.

w _.-
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6 JUR
1. 7. i. 9. 11. lb. 21. 29. 38.4v. ol. /4. d6. 1v3. 111. 146. 182. 233. 304.39b. 5Id. ouk. biO. 1044. 1219. 1289. 1300. 1293. 1278.125. 124. 1221. lzU. 119. 1171. 1152. 1134. ili. 1105.

lU9j. 1082. 1u3. 10oo. 1062. 105t. 1055. 1052. 1050. 1048.
l10b. 1 0*4. 1u4k. 1031. 1033. 102b. 1022. 1015. 1008. 999.
991. 961. 971. 9o1. 950. 939. 928. 916. 904. 892.87w. 86b. db3. o39. azo. 812. 798. 784. 770. 756.
741. 727. 713. o98. 6b4. bo9. 655. b'O. b26. 613.ouu. !87. 575. 564. 553. 542. 532. 523. 515. 508.
5cI. 495. 4o9. tb4. 480. 475. 471. 4b8. 464. 461.
45t. 45b. 4b3. *50. 447. 444. 442. 439. 436. 433.
4.0. 427. 4k4. 422. 419. 41b. 413. 410. 407. 404.
401. 399. 39o. 393. 390. 307. 385. 382. 379. 376.

STAGE
0.0 V.0 (.0 0.0 0.0 U.0 0.0 0.0 0.0 0.0
0.Q O.v 0.0 C.0 0.0 O.U O.0 0.0 000 0.0
O.v O.u O.u 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 o.U 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.0 v.0 U.0 0.0 0.0 0.0 0.0 0.0 0.0
O.0 0.0 0.0 U.u 0.0 0.0 0.0 0.0 0.0 0.0
v. 0.0 V.0 U.0 0.0 0.0 0.0 0.0 0.0 0.00.() 0.v 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 O.3 U.u 0.0 0.0 0.0 O.0 0.0 0.0 0.00.0 0. 0.0 .0 0.0 0.0 0.0 0.0 0.0 0.0
0.0 O.u 0.0 0.0 0.0 0.0 'O.o 0.0 0.0 0.0
U.0 O.u o.0 U.0 0.0 0.0 O.u 0.0 0.0 0.0
v.0 V.% v.0 v.0 0.0 0.0 O.0 0.0 0.0 0.0
L. 0.,j 0.0 0.0 0.0 (,.0 0.0 U.0 0.0 0.0V.V 0.v Q.u 0.0 0.0 0.0 0.0 0.0 0.0 0.0

it Ah 6-ri 0u 24-HOUR 7k-HOUk 02AL VOLUML
cis o795. 4-132. Ibbt. 630. 90710.
c A92. 120o. 45. 18. 2509.l1% C.- L .44 9.21 10.9b 10.99

fA 163.o3 233.97 278.9d 279.07
AC-Ft 21Y8. 3143. 3747. 748.

lhJUo CU m 2711. 387o. 4622. 4b24.

,AX1MUb £fbkAGF, 1300.

siAlUN 2, PLAN 1, H1G 4

001FLOoi
o. . 8. 8. 6. 8. b. 7. 7. 7.. 7. 7. 7. 8. 11. 15. 2j. 29. 33.

3c. 39. 4 . 40. 49. 51. 55. bu. 65. 70.
3V4. 95t. .Jj7. 040. 49 0. 7400. b756. 1919. 8441. 7762.

b7l. z3v. tv z. 4kib. 3574. 3v18. 2710. 240b. 210b. i827.
S!t. 350. 1' I ,O. 1JdU. 900. dkd. 765. 709. obO. blb.

Ij. 4u:. 4 l'. 421. 421. 'i20. 420. 420.19 Ii# b<l . -117. 4 1 b. 416. 415. 414. 413.
I.31. .1. , I 409. 1400. 407. 40b. 405. 404.

. I u . .UQ j97. i9t. 393. 390. 388. 38b.

!1 Will



. 37v. JJo. J4i. *3'. 31. 4o. 294. 281. 257.2J.1 D. 10. 5 o . ll. 1 z9. 127. 11b. 107.
.7. 74. 14. 13. 73. 73. 73.13. 13. 7 . iz. 72. 12. 72. 72. 71. 71.71 7 . 71. 71. 70. 70. 7u. 7u. 7o. 70.

S70H10. io. 10. IV. lo. 10. 10. 10. 10. 10.9. 9. 1. Io. 11. 14. 19. 27. 38. 50.b4. du. 9H. 11o. 136. lbO. 192. 239. 306. 399.b17. ovZ. o4o. lObi. 125u. 132d. 1351. 13t4. 1345. 1327.13U2. 1. 1W52. li1. 1213. 1197. 1182. 11b4. 1146. 1129.111. iioi. Io.. iubo). 1074. lOb9. 106t. Iob2. 159. 1057.1, .. 1 lu.v. 104b. 1040. 1044. 1041. lU37. 1032. 1027.1021. v13. livo. v/. 969. 979. 969. 959. 948. 937.925. 914. ul. g cs. 87b. 8s3. 850. 837. 823. 809.7 9. 181. Io7 7!3. 73d. 724. 709. 695. o81. 666.05'. oi7. v23 o10. 597. 585. 573. 561. 550. 540.539. j22. 114 boo. 500. 49g.. 4b8. 4o3. 479. 474.470. 417. -to4. 'tol. 45e. 43b. 452. 449. 447. 444.441. i3o. 43!. 4i. 43u. 427. 424. 421. 418. 415.412. 410. 40. 4uk. 401. 3 .. 395. 392. 390. 387.

SrA0E0.0 u.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0u.0 o.u v .o 0.0) 0.0 0.0 U.0 0.0 0.00. u. v.0 0. 0.0 0.0 0.0 0.0 0.0 0.0..u 0. 0.u 0.6 0.0 O.u 0.0 0.0 0.0U.u 0.0 0.0 u.0 0.0 0.0 0.0 0.0 0.0 0.0o.v 0.0 0.0 u.v 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 V.0 1.0 O.u 0.0 0.0 0.0 0.0 0.0V.,) J.u V.u 0.0 0.0 O.u 0.0 0.0 0.0 0.0U.v .u 0.0 0.( O.U V.0 0.0 0.0 0.0 0.0. u .u. .0 U. 0.u 0.0 0.0 0.0 0.0 0.00.u 0.0 0.0 0.0 0.0 U.0 0.0 0.0 0.0 0.00.0 0.V 0.0 Q.2 0.U 0.0 0.0 0.0 0.0 0.00.0 0.0 v.0 u.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 U.u O.0 0.0 0.0 0.0 0.0 0.0 0.00.u 0.0 O.u U.0 0.0 0.0 O.u 0.0 0.0 0.0

pt 6-HUOUR 24-H0U 72-dOUR TOIAL VOLUME
CFS d919. olo . 2167. 83b. 12039b.
CA e53. 17:. 61. 24. 340 .

l Cd~b k. 9 12.60 14.58 14.5d
228.42 319.95 370.28 370.-0
3u6o. 4297. 4973. 4975.

I oC m 37u4. 5301. 6135. 6137.

MAXIMUM SCTRAGt = 135,1 .

SIAJION 2, PLA,i 1, RfIO 5

lu. N. 1v. 9. 9. 9. 9. 9. 9. 9.9. 1. 9. 10. 13. Id. 2o. 32. 35.3v. it. V7. 49. 52. bb. 60. b4. 69. 148.307. 404. 4zI. A 712. dj51. 117t. 1u9Ub. I975. 10389. 9401.o24z./ o.v . be24. '399. 3715. 3151. 27db. 2505. 2207.

-77777-.-,



IOD. 0 9. 1423. 2-4U. II14. 1019. 9,11. ts7 3. 812. 756.

70. o5e. o1 .. 53. 1. 49d. 465. 434. 421. 421.

42 q. 4zi. #19. 419. ..lo. 41b. 417. 41b. 416.

414. 413. 411. 411. 411. 410. 4U9. 408. 407.

4c. .v5. 4(4. 4vs. 402. 401. 4wo. 397. 395. 393.

368. 30o. 3o. 370. 35b. 343. 330. 318. 306.

294. 2dl. z57. 23t. 215. 197. 181. 165. 151. 139.

116. 107. So. 90. 52. 75. 74. 74. 73.

13. 13. 13. 73. 73. 72. 72. 72. 72. 72.

72. 71. 71. 71. 71. 71. 71. 70. 70. 70.

STOR

13. 13. 13. 12. 12. 12. 12. 12. 12. 12.

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

bO. 10o. 121. 144. 169. 198. 239. k97. 3d0. 492.

53'.. t12. ±vq2. 1243. 1343. 1379. 1394. 1395. 13b4. 1364.

l341. 1314. 1,44. 12!7. 1235. 1216. 1201. 118b. 1170. 1152.

1135. 1119. 110h. 1094. 108o. 1081. 107b. 172. 1068. 1065.

lob . 1059. IO7. 1%)Dq. 1052. 1050. 1048. 1046. 1044. 1041.

1037. 1032. 1027. 10,dO. 1013. 1006. 997. 99. 979. 9o9.

W5. 948. 937. 9zo. 913. 901. 889. 876. 8b3. 850.

8. d23. 0oo. 795. 781. 767. '153. 73b. 724. 709.

9 to bd. oo. otI. 637. b23. b10. 597. 585. 573.

b1, 550. Z140. 5Jo. 522. 514. 50b. bOO. 494. 488.

483. .79. .74. 470. 467. 464. 461. 458. 455. 452.

t2. 447. '*4. 4.1. 43b. 435. 432. 43O. 427. 424.

421. 418. 415. 412. 410. 407. 404. 401. 398. 395.

STAGE

O.v 0.0 ).0 0.u 0.0 0.o 0.0 0.0 0.0 0.0

b.0 o.0 0.0 U.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.u 3.u 0.0 0.o o.0 0.0 0.0 0.0 0.0

Q.. 0.0 U.0 0.0 0.0 0.0 0.0 0.0 0.0

v.v U.0 u.0 V. 0.0 0.0 O.U 0.0 0.0 0.0

v. v.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

O.0 a.v ' .0 0.0 0.0 O.0 0.0 0.0 0.0 0.0

0.0 0.0 v.0 o.0 0.0 O.U 0.0 0.0 0.0 0.0

0.0 0.J 0.0 v.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 O.u 0.0 u.0 0.0 0.0 0.0 0.0 0.0 0.0

0.0 O.v 0.0 V.0 0.0 0.0 0.0 0.0 0.0 0.0

O.v 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 0.0 0.0 O.U 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

O.0 0.0 0.0 v.0 0.0 0.0 0.0 0.0 0.0 0.0

t ,.a 6-HOUR 2'-HiOuR 72-m00X 1OTAL VOLUME
cvs 10'75. 79e . 275b. 1042. 150134.
Cm ill. 21b. 7u. 30. 4251.

i,,C11.1 16.03 18.18 18.18

294.79 *07.21 4o1.75 4bl.b9

Ac-f 39 ). 54b9. o202. b2U4.

ihoo CU 4884. 6740. 7o50. 7b52.

?AX~iJ SfOkAGL =. 1395.

blAIiON 2, PwAN 1, RrIO 6

JK I



F -

1 32. 1j. z.12. 12. 12. 19. 11. 11. 1
1. ± 1. 13. 17. 23. 31. 34. 39.
t4. i. 4 ,. 4 . 1. ol. 4 . b . 113. 347.

0L0. 33. a'i?. 40,. 1111. 12124. 13t35. 13719. 1298b. 11752.
1 39. sv. 3I4. i 7. 54Yd. 4b44. 3939. 3357. 398. 2345.3 . zo . 1u). . 1390. 1272. 1175. 1091. 1015. 945.74. le. I1. 713. ob. o73. 573. 542. 506. 472.

. I . 7i. 120. 420. 420. 419. 19. 418. S18.

. t. 41. 415. 414. 1. 413. 412. 411. 410.14. 1uc. kj. 40. 05. 4U4. 403. 4U2. 401. 400.190. J9. 39J. 391. 3d. 36b. 304. 373. 359. 346..131. 32. 122. 17. 266. 262. 240. 220. 201. 184.159. 1.2. 11. 111. 119. 109. 100. 91. 84. 77.74. 7,. 73. 73. 73. 73. 73. 73. 72. 72.72. 7'. 4 .772. 71. 71. 71. 71. 71. 71.

lo. si. 1o. 10. 15. 15. 15. 15. 90. 15.14. 14. It. D . 17. 22. 30. 42. 50. 7b.I14. 14. 1b. 11. 212. 2bU. 301. 374. 477. 614.lov. I15. 1i2o. 1349. 1400. 1430. 144d. 1450. 1435, 1411.

i383. 134. 1 293. 125 . 1242. 1222. 1207. 1193. 1178.l1o . 42. 112. 41. l1U3. 109. 1090. 1085. 1080. 1076.1o73. 1l. 100U. 403. Io0. 1057. 4. 4 15,9. 050. 1048.10 At,*0 . 104 Z. 103b. 1033. 1 Je 6. 1022. 1015. 1008. 999.

ol. *1. 4 .400. 49 439. 92. 910. 904. 892.0Tg. 0o. d5. 03s. 0d6. 12. 79. 784. 770. 750.741. 727. 713. 9 . b84. 0. . 40. 2b. 613.o00. 07. : 7 . t164. bD3. 5-t2. 532. 523. 515. 508.
vI. 4,j. 4.d 40. 0. 07b. 471. 460. 464. 461.0. %O. 4.J 40. 47. 40. 442. 439. 43. 433.43 . 127. 42-t. 42z. 4191 41o. 413. 410. 407. 4u4.

0TAGE
0.0 U.0 o.u 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 U.0 u.0 O.0 0.0 0.0 0.0 0.0 0.0 0.04).0 U.0 0.v 0.) 0.0 0.0 0.0 0.0 0.0 0.00.0 u.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 V.0 U.0 0.0 0.0 0.0 0.0 0.( 0.0 0.00.0 0.0 0.0 O.u 0.0 0.0 0.0 O.0 0o0 0.00.0 ).0 U.0 0.0 0.0 U.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 O.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00.0 0.0 0.0 0.0 0.0 0.0 0.0 O.u 0.0 0.00.0 '1. 0 Vuo O.u 0.0 0.0 0.0 0.0 0.0 0.00.0 u.0 U.0 0.0 0.0 0.0 0.0 0.o 0.0 0.00.0 U.0 Uu 0.0 0.0 0.0 0.0 0.0 0.0 0.0
U.0 %). u .0 0.0 0.0 0.0 0.0 O.u 010 0.00.0 Q.o 0.,)4) uo 0.0 0.0 0.0 0.0 0.0 0.0

PLAN b-HOUR 24-dOUR 72-HOUR TOTAL V0ULUME
C( 13719. 10239. 3554. 1318. 189b38.
C'S 3o. 290. 101. 37. 5376.

LNCr.S 14.89 20.66 22.99 22.99
M 378.02 524.77 583.d6 584.05

AL-r1 f077. 7048. 7812. 7845.
1,hb Lu i o263. 8c94. 9073. 9676.

MAAbJ4 Si0RAGL. 1450.

7777777.
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G.1~.. ,, ~ ~ ~ 2~ 1.J2 i2.3io 93 0.wO 0.00 0.00 247.1.u1 9.Jv 19 j w.i' u.u 3u*. 1.;2 23.00 94 0.O0 0.00 0.00 231..) .. Iu kA V. . v uD 437. 1.02 23.3u 9,1 O.Ou fj.00o 0.00 215.
1.Jl I.. 21 . j.,v u.',) 517. 1.03 0.00 96 O.Ou 0.00 0.00 201.i.ol .. U1 .1j .. .w1 631. 1.03 u.30 97 0.00 0.Ou 0.00 187.1.jI 11.3 34 ).. 0.1I.. .)t 741. 1.03 1.00 98 0.00 0.00 0.00 175.±.a 12. , , w.j3 (.IV U.w5 j43. 1.03 1.30 99 0.00 0.0 0.00 1o3.. 1 12.j 'd D .' j u.1 O.uD o7. 1.03 2.00 100 0.00 0.00 0.00 152..,I lj.)o 2- ±. u u.9' .vD 1171. 1.03 2.30 101 0.00 0.00 0.00 142.1.01 j.3, dl 1.2- .1.19 V.w: 15uo. 1.03 3.00 101 0.00 0.00 0.00 13j.i.o I t. V% o 1.Z4 I. iv o. 1987. 1.03 3.3u 103 0.00 0.00 0.00 124.1.u1 14 .', 2, 1.dI l. 0 .U: 2oo4. 1.0j 4.00 104 0.00 0.00 0.00 115.1.'1 15.0 30) 1.:5 1. , S QD osD . 1.03 4.jo 105 0.00 0.00 0.00 108.1.ui 1.3u 31 .89 1.d. U: -lobl. 1.03 5.00 106 0.00 0.00 0.00 100.1.01 1o.ww 42 . 9 S. 0 .w : o144. 1.03 5.30 107 0.00 0.00 0.00 94.i.ol lo.ju 3j .4: 1.4" .u, 4051. 1.03 o.0%) 1o 0.00 O.O 0.00 87.1.ul 17.00 34 1.45 1.4G *.u 102117. 1.01 6.30 109 0.00 0.00 0.00 82.1.0i 17..s Jo 1.1-1 1.09 U.u5 124t9. 1.0i 7.OU 110 0.00 0.00 0.00 76.1.ul la.u 30 1.1t 1, O 0C) 14647. 1.U3 7.30 111 0.00 0.00 0.00 71.1.)i lo.3 37 J.12 '.U1 u.wt 1630. 1.03 8.00 112 0.00 0.00 0.00 bo.i.Vl 19.0 3d ).I. u.o1 0 .w 1d215. 1.03 8.30 113 0.00 O.0 0.00 62.1.01 19.3o 39 J.12 J.ol O.U5 19250. I.oj 9.00 114 0.00 0.00 0.00 58.1.01 2o. o *lu 0.12 0.07 U.05 19715. 1.03 9.30 115 0.00 0.00 0.00 54.1.01 20.31 41 ').12 O.J) 0.o 195911. 1.03 10.00 116 0.00 O.O0 0.00 50.1.wI v 1.Lu u.Iz 0.14 0 3. v a o54. 1.03 10.30 117 0.00 0.00 0.00 47.1.01 '.gIJ.) tj G.12 U.',/ 0.) :3 1i/o.. 11.00 118 0.00 0.00 0.00 44.1.,)1 2. vu 44 J.12 U.Vi I j.UJ in214. 1.03 11.30 119 0.00 U.U 0.00 41.1.Ul 2Z.J i .. .1 U 0.v/ u.: 14753. 1.03 12.00 120 0.uO 0.00 0.00 38.1. J I 3.tJ o I('.1& .vi U.0d 13311. 1.03 12.30 121 0.00 0.00 0.00 36.1.01 23. 3 +1 ).124 .u I 0.vb i1'5o. 1.03 13.uO 122 0.00 '.Ou 0.00 33.. vw 0.ju 40 ).12 v.o/ O.VD Iu)42. 1.04 13.30 123 0.00 0.00 0.00 31.l. o 0 49 J.v) 0.0v U.vv 4o59., 1.03 14.00 124 0.00 0.LO 0.00 29.1.u2 1. u. 0 J.Ov 0. j 5 U .v0 ,u,9. 1.0 14.30 125 0.00 0.00 0.00 27.1.04 1.3v tI J.Oou 0. V U.w4 1o2U. 1.03 15.30 12o 0.00 0.00 0.00 25.1.o2 2.0u )2 o.J u 0.uo u.Uv 7033. 1.03 15.30 127 0.00 0.00 0.00 23.1.G W .3,1 33 w.uO 0.uc U.u 0319. 1.03 16. 00 12d 0.00 0.00 0.00 22.1.o 3.u S. J.Uu O.u 0.u3 1.03 l.30 129 0.00 0.00 0.00 20.1.04 3.3v b! 0100 u.OV 0.041 5076. 1.03 17.00 130 0.00 0.00 0.00 19.1.02 4.,o U .00 0.04 0.uO 4SJ4. '.03 17.s0 131 0.00 0.00 0.00 18.1.u2 4.3u $7 u.ou v. u 0.0u 4041. 1.03 18.00 132 0.00 0.00 0.00 17.1.Uk 5.00 5 ..0 O O.uu 3593. 1.03 18.30 133 0.00 0.00 0.00 15.1.J 5.ju 5v u.Jo 0 .0u O.t 3192. 1.u3 19.00 134 0.00 O.0u 0.00 14.1.0i 0.12 b0 0.00 U.Ju u.0v 2834. 1.03 19.30 135 0.00 0.00 0.00 13.1.02 O.aw 01 v.JJ 0.u O.wO 251o. 1.03 20.00 136 0.U0 0.00 0.00 13.1.Oe 7.uu o2 J.00 O.vo 0. v 4234. 1.03 20.30 137 0.00 0.00 0.00 12.1.w4 7.i o3 J.00 u. ov 0.uv 19o3. 1.03 21.00 138 0.00 0.00 0.00 1).1.02 8.(,u o 0.u.) w.UO u.Oo 1847. 1.O 21.3u 139 0.00 0.0U 0.00 10.1. z b. su 65 w.u0 0.U U .V 1723. 1.03 22.00 140 0.00 0.00 0.00 10.1.32 9.O 00 V .uO u.0u 0.00 Ibjo. 1.03 22.30 141 0.00 0.00 0.00 9.1.w2 9.jc o7 0. U w.vG u.uO 1500. 1.03 23.00 142 0.00 0.00 0.00 8.1.0i 10.0u bC U.Ou 0.uO 0.0o 139,. 1.03 23.30 143 0.00 0.90 0.00 8.1.04 10.3v o9 0.0o .vv u . 13vo. 1.04 0.00 144 0.00 0.00 0.00 7.1.02 11 .O 70 ). O ).vu O .u 121o. 1.04 0.30 145 0.00 0.00 0.00 7.1.02 1 3, 11 1 . .V 0.Jt u. 00 l1i/. 1.04 I.0o 146 0.00 0.00 0.00 6.1.,2 14 .v 74 v.,0 J.w 0.uO 100 1. 1.04 1.30 147 0.00 0.03 0.00 6.1.U0 12.ao ;I v,, v. j, V.uv i'o. I.04 2.0 I148 0.00 0.00 0.Oc 5.I. J2 1l .,v It U .v i. V u U. J" 923. 1 .0 2.jo 14V 0.00 0.00 0.00 5.

I.04 I1.31) 1 j. vJ .Jo U.j( b 1. 1.04 3.00 150 0.00 0.Ov 0.00 5.

SUM 24.91 22.12 2.78 371766.
( o33.)( 5oe.4( 71.)(10527.24)



PrAi, 6-nuJr 24-HUUrt 72-mJUR TUIAL VObUME
Co Li . 1ri b2. 7352. 2531. 3 7174b.

tst 47-*. k0s. 73. 10527.
12.37 21.71 2Z.d7 22.87

Y 314.15 551.4b 58U.88 5b0.93
AC-fl t307. 14583. 15300. 15361.

hiuus Co 4 10246. 17968. 16947. 18948.

hiiJKutAPH AT STA 2 FOR PLAN 1, RfIO I
5. 4. 4. 4. 4. 3. 3. 3. 3. 3.
2. 2. 3. 4. 9. 17. 28. 43. 61. 81.

103. I o. t4w. 109. 193. 234. 30u. 397. 533. 711.
,43. Ili9. lot). 2U43. 2492. 29k9. 3327. 3643. 3850. 3943.
3'0. 3/71. 354o. 3 43. 2951. 2ob2. 1392. 2148. 1932. 173d.
15b4. 1'.07. 12o',, 1134. 1u15. 907. bbd. 719. b38. 507.
D03. -.7. 3-I. 309. 3*5. 322. 300. 280. 261. 244.227. 211 Ie. I j. I C15. 172. i5l. 150 . 140. 131. 122.
11k. 4uo. 9. 92. 86. bO. 7b. 7u. 65. 61.
57. 3. 4 . 4o. 43. 40. 37. 35. 33. 30.
A t1. . . 2.. 22. 40. 19. 17. 16. 15.
1'. 13. . 12. 11. 10. 9. 9. 8. e.7. S, .5 . 5o 4. 4. 4.

3. 3. i. 3. 3. 2. 2. 2. 2..2. 1. .1. I . I . I. 1. I *

V t. h -- OUR 24-MOUR 72-HUU8 . UTAL VOLUME

CFS 34. 435J. 170. 51b. 7435u.
11 1i,. 95. 42. 15. 2105.

Ir.Cir3 2.41 4.34 4.57 4.57
A 6k.43 110.30 11o.18 l1b.1V

AL-VIlool. 2917. 3072. 3072.
1 -1uS C A 2u49. 3D98. 376w, 3790.

hi0tiuGiAri 41 SIA 2 FUR PLAN 1, RT10 2
7. . 7. 6. 6. 5. 5. 5, 4.

4. 4. 4. t. 16. 29. 49. 75. 106. 142.
10.. 2a1. 259. 295. 336. *10. 525. 696. 932. 1244.

10.4. 11 o. 21o. s57o. 43ol. 5 12. 5b22. b375. o737. 6900.
abbo. t5,V. oily. bolt. 51o4. ib 9. 4185. 37o0. 3381. 3042.
47 37. z.o2. 221z. 196t. 1776. 157. 14141. 125d. 1117. 992.
bbI. 7o2. 61t. ob. 603. 003. 525. 490. 457. 426.
iv. 31. 34o. 32S. 302. 61 . 262. 245. 228. 213.
199. too. Ili. 102. 151. 141. 131. 122. 114. 107.

ii. 1j. 7. 61. 75. 7u. bo. 61. 57. 53.
bo. *. .3. 40. 3d. 35. 33. 31. 29. 27.
15. 1, . 2u. 19. 16. 1o. lb. 14. 13.

I. i2. . 10. 9. 9. . 6. 7. 7.
5. 4, .b . 4. 4. 4. 3.

3. 2. 2. 2. 2. 2. 2.

h o-r, 24 -U U 72-d0Uk IUIAL VDLumL
Ce o3.v. 2571. 903. 13011,.

I ,C1...3 7.oO b.00 8.vU
1 19s.02 203.31 d03.32

-bj o. bill.



Z ,1 j 0296. o0l. oo32.

'11f SIA ~ 2 i'X~i PLAV 1, iNIlu 3
12. 11. . i . 9. d. S. 7. 7. 6.
0. 5. 0. 11. 23. 42. 70. 107. 152. 203.

255. a15. 1/1. 441. 4*3. 5 o. 751. 994. 1332. 1778.
.ju7o.4Le. biUo. o2J. 7323. 8318. 9107. 9625. 9857.
.*zl. hoii. tllU. 7377. 66DO. 5979. b371. 4829. 4345.

3 91 v. :17. 31o. 2835. 2:3, 2o7. 202u. 1797. 1596. 1417.
125)). 1III. f. 9 z. 8I. 804. 750. 700. 653. 609.
500. -3o. .. ko,. 431. 402. 375. 350. 326. 305.

2u 2 . 2*/. 231. 215. 20l. 1 7. 175. 163. 152.
142. l . 1*. 11 . o. luu. 94. d7. 82. 76.
71. 60. o1. 55. 54. 50. 47. 44. 41. 3d.
Jo. 33. 31. 21. 27. 25. 23. 22. 20. 19.
1c. 17. 1,. -*. 13. 13. 12. 11. 10. 10.

9. . .7. 7. 6. 6. 5. 5. S.
'i. 4. . 3. 3. 3. J. 3. 2.

Pcr A o-hGUW 24-PtUR 72-HOUR XOIAL VOLUME
Fi 90D/. 8376. 3o76. 1291. 18574.

CAS 21-J. 237. 104. 37. 52o3.
INChtS 6.10 10.86 11.43 11.44

4.4 157.01 275.74 290.44 290.4o
4 -153. 7291. 7obO. 7odl.

1n0U3 LU l 5123. o994. 9413. 9474.

niXjrA~d -% SIA '2 FOk t iAil 1, RTIO 4
15. 14. 1J. i . 1 11. lu. 9. 9. 8.
b. 7. . 1:. 2Q. *5. 91. 139. 198. 264.

330. 41U. 4')2. 4a. 62i. 761. 975. 1292. 1731. 2311.
uJvS. ii3. ,d . b1. b69d. 9520. 10d13. 1140. 12b12. 12815.

12739. 1455. I I . 1053v. 9590. t6!2. 7773. 09d2. 6278. 5o49.
SOa.,. .a7T. 4Jo. 3bt5. 3299. 2947. 2626. 2336. 2075. 1842.
1o35. 1152. 1z2l. 12ut. 112U. 1015. 97). 910. 849. 792.
139 o o3. o0j. 560. 522. 47. 455. 424. 39f.
3o. 35 . 3e. 30u. 280. 2ol. 244. 227. 212. 198.
ld. 112. lo. IOu. 14v. A31. 122. 114. 106. 99.
92. Ao. ov. 76. 10. 05. o1. 57. 53. 49.
4o. 43. 40. 30. 35. 33. 30. 28. 27. 25.
4j. 2,e. d V. 19. 17. 16. 1b. 14. 13. 12.
12. 11. 1u. 9. 9. 8. b. 7. 7. 6.
o. 5. 5. 5. 4. 4. 4. 4. 3. 3.

pI b-tJL 24- lOUP 72-dioUh TOTAL VOLUME
CZ 12o15. 10989. 4779, 1b7d. 241636.
cA.$ 3os. 300. 135. 48. 6842.

1\CiEb a.v4 14.11 14.67 14.7
t11 204.19 35d. 4b 377.57 377.60

A-t 540u. 9479. 9984. 9985.I.-IUs ;.Q 00oou. 11092. 12315. 1231b.

ir ,,4Ir1 AT bfA 2 FOW PAJ 1, Ri±O 5
1. jo. vo . 14. 13. 12. 12. 11. 10.

IV. i. 3o. 67. 114. 171. 243. 325.

v-



;S,

7 ,93. 77*, 77. 937. 120. 1590. 2131. 2844.

31s.. 1b. . 1 96b7. 11717. 13309. 14572. 15400. 15772.

±57 . 1;u I),,. 1. 971. 11802. 16,*9. 956o. P3593. 7727. 6952.

t . 5oia. 50 a. 45i. 4IioO. 3627. 3233. d875. 2553. 2267.
xu1 3. D1. 17 . 1417. 1378. 1286. 1200o 112U. 1045. 975.

909. 8, 792. 739. 6.9 b3. 600. !60: 522. 487.

*55. ti4, 3 6. 3b9. 345. 322. 300. 280. 2bI. 244.

e47. 14. 1*i. 1i5. 172. 1b1. 150. 140. 111. 122.

114. 1Oe. ., 92. 86. OU. 75. 70. 65. Ol.

57. 53. '*1. 46. 43. 40. 37. 35. 33. 30.

2p. 27. 25. 23. 22. 20. 19. 17. 16. 15.

14. 13. 1/. 12. 11. 100 9. 9. 8. 8.

7. 7. e. o. 5. 5. 5. 4. 4. 4.

PFAA 6-UUR 24-HOUR 72-hOUR IOTAL VOLUME
CF$ 15772. 13402. 5882. 2065. 297398.

ca 447. 379. 1b7. b8. 8421.

IwCA 6 9.89 17.37 18.30 18.30
251.32 441.18 464.71 464.74

AC-FI o646. 11666. 12288. 12289o

rous -U M 8197. 14390. 1517. 15158.

tiYuut;',orl Ar STA 2 F£k PLAm 1, II b
/V. . . 19. is. 11. 16. 14. 14. 13.

12. 11. 13. 22. 45. 84. 140. 214, 304. 407.

517. cii. II . d4J. 97. 111. 1500. 197o 2664. 3555.

,rob7. t14 . 851. i ,e17. 11459. 14647. lb3o. 18215. 1925u. 19715.

19D. lba i. 17o2e. I bd14. 14753. 133110 11956. lu742. 9t59. 8690.

/l20. /.33. o31). bob9. 5075. %t).4. 4041. 3593, 3192. 2834.

251. /2j4. 1Isi. 1r4). 1723. 1608. 1500. 1399, 1job. 1218.

1137. luni. 921. aol. 804. 750. 7UU. 653. 609.

5 r teu. IP.. 4o4. 441. 4u2. 375. 350. 32b. 305.

2b.. 'd 47. 41. 215. 201. 1b7. 17*. 1b3. 152.

14g. Ci. 14 115. 108. 1 o. 94. 87. b2. 76.

11, oo. ot. 5l. 54. Du. 47. *4. 41. 38.

3b. i3. it. k9. 2,. 25. 23. 22. 20. 19,

Id. il. 15. 14. 13. 13. 12. 11. 10. 10.

9. 15 7. 7. b. b. 5. 5. 5.

PtkA, c-hOUR 24-HOUR 72-hOUR IuTAL VuLUME

Ci'b i9715. 10752. 7352. 2581. 371148.

CI 5 b . 4/4. 208. 73. 0527.
12.37 21.71 22.87 2i.b7

i'll.15 551.48 580.88 580.93

8307 14583. 15380. 153o1.

rri JOS Cu A 1J2'6. 17)88. 18947. 18948.

Cu~th1,,c flYI)iOG0* Mn5

C.,,. L . ri.rJ.r(.f , Lr4t.LA 1 A'.L Soi)Ar.A d

Io Ib' IE J l41-L ovir J PRT I i, AM L ISIAGE I A V 1

/ 0 0 1 0

0"_

-t- ~~- -

-* ~ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _
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-4p

4J 'i/ 'RAPnS AT 2 PLAN I RIF) 17 7. . o. o. o. 5. 5. 5. 5.
,. 12. 20. 33. 49. 70. 93.al. 1 11 224. 2ob. 334. 434. 574. 757.

-r . 1k. 1o72. 211u. 253. 3144. 3o6k. 4037. 4254. 4353.4$I. -* U. II . '19o. 3963. 361b. 3249. 2901. 2565. 2303.2U . o2 .i. lj2!). 1435. 1326. 1227. 1137. 1055. 983.
919. 1o2. 1iI. 7oa. 757. 733. 711. 690. 670. 651.
03-. old. vi. bb). 575. 56e. 551. 539. 527. 516.5uo. -. b. 4du. 4/7. *b8. 448. 426. 410. 393. 37o.30o. 345. JZi. 29o. 273. 251. 230. 211. 194. 178.1c'o. 151. 11 iL. 1a7. 117. ju7. 99. 91. 90. 89.
71. 76. 1b. 71. 7t. 76. 75. 75. 74. 74.7-. 7j. 73. 72. 72. 72. 71. 71. 71. 70.7v. 7u. oI. o. o9. o9. 66. b8. 68. 68.

PLr-p O-MiUt 24-rIUR 72-tifuR TOTA VOUML
Ce3 43o3. 3921. 1882. 736. luooIa.C4s 11.. 111. 53. ad. 3002.

1.9" 3.69 4.3 4.33
A 4. 7o 93.62 109.83 Au9.87AL-Fr 1944. 3733. 43d0. 4381.f.iuo U.j .4 23vd. 4605. 54u2. 5404.

S.Y, 0 % 2 ¥Ytu RAPnb AT 2 iLAI I kTIU 21 . l2, .1. 11. 10'. 10. 9. 9. 9. 8... 0. 12. 20. 4b. b 57. 8b. 122. 16J.2ul. 3U. 44u. 316. 450. 569. 743. 984. 1301.lblb. d21d. 24. 3b9o. 4757. 5537. 66b9. 9263. 11030. 11045.l ~ot. 79o.2 6177. 7339. b527, 5782. 5123. 4547. 4041.3t9. 3196. 2¢it. 252v. 2265. 2033. 1835. 1678. 1538. 1412.13u(,. 1201. 1113. 1 b5. 1021. 980. 941. 905. 872. 40.811. 781t. 7Ba. 744. 711. b9u. 670. 652. 634. 618.tV3. to9. 575. 503. 551. 58. 526. 515. 505. 495.4o5. 47o '. 43d. 42u. 402. 3b5. 368. 352. 336.30v. 2di. 2b0. 230. 220. 2u2. 185. 170. 157. 144.131. 121. 114. 104. 95. 91. 90. 89. b8. 86.5. 84. 03. 83. b2. o, b0. 79. 79. 78.71. 77. lo. 1o. 75. 75. 74. 74. 73. 73.73. 72. 7h. 72. 71. 71. 71. 70. 70. 70.

PtAK o-HOUR 2 4-80U 72-HUUR 16TAL VOLUt r
C F 83o. 3538. 1328. 191225.cis l 237. 100. .48. 5415.

iCritb 4.1u o.93 7.80 7.804A IV4.1o 17b.01 198.11 i98,17

-L-r 4153. 7U18. 79O. 7902.f.,oUS Cu 4 312j. 8t57. 9744. 9747.

ao.1 Uk 2 ti. ,NAPiiS AT 2 PLAit I R1HO 3i0. 17. lo. 15. 15. 14. 14. 13. 12. 12..1, 11, 14. 1/. 49, 54. 1, 124. 174. 233.

- --



.v.. 600. b10. 1047. 1391. 1842.
54 -t-09.. 6.5U. 11129. 1't715. 159U3. 16165. 15835.15VZo. 1I jo. e92. 1137e. 1O1 9. 9166. 6192. 728b. b480. 5766.5lSI. 5bj. 4-'14. ad1. 3235. 2904. 2o09. 2342. 2103. 1890.

loi. l) . I-12. 1344. 12b2. 1224. 1169. 1119. u '1. 1027.9o). '47. 410. ?7. 645. o15. 70. 762. 73# 714.o04. 673. 654. o37. 62U. bob. 591. 577. 564. 552.5-0. 52b. ;17. 5ub. 496. 487. 477. 4b1. 441. 422.
404. 341. J/0. 354. 339. J12. 267. 263. 242. 222.k,4. 1-ib. 172. l5. 14o. 134. 123. 113. 104. 96.92. 90. U9. 68. 87. 8. 6!. 84. 83. u2.
6l. do. 79. 71. 78. 78. 77. 7o. 76. 75.15. /q. 74. 7s. 73. 73. 72. 72. 72. 71.

vrdAK 6-HOdR 24-HOUR 72-hOUR TOIAL VOLUME
Cs 1616b. 1260d. 5217. 1920. 276584.
CmS 45b. 363. 146. 54. 7832.

1.JCHLb b.27 10.22 11.28 11.20
M 159.28 259.49 28o.55 286.63

AC-eT 6351. 10347. 11426. 11429.
lIUUS CU m 7834. 12763. 1,094. i4098.

60' uF 2 hlLkUGHhPtsS Al 2 PLA4 I kTIO 423. 22. el. 20. 19. 18. 16. 17. 1. 15.lz. 14. 15. 2e. 3i. b5. 106. 160. 226. 297.
372. 40. 52. b94. o77. b12. 1p30. 1352. 1796. 2381.323e. *378. 3o40. 77. 13056. 17320. 19509. 20759. 20953. 20577.1uI.* . 16194. is00. . 13163. 11671. 10483. 9390. 8384. 7476.
l 526. bd. 4t9!. 12u5. 3775. 3391. 3045. 2734. 2457.2zuo. 1. 17ba. b5. 155t. 1466. 1396. 1330. 1269. 1212.1l15. 1lvl. 1 1l6. 971. 939. 9)3. 870. 838. 809.
o. 75c. 73Z. /eU. bt9. ob9. 651. 633. 617. b02.c. 57-t. D02. . 537. 526. 514. 504. 494. 4a5.

-. o. 437. b18. 400. 3u3. 3o7. 351. 334. 307.25o. 237. 21b. 200. 184. 169. 156. 143. 131.
U1. 111. 102. 94. 91. 90. 89. 87. 86. 65.

to 3. 2. d2. b1. bO. 79. 79. 78. 77.ii. 7o. 7o. '5. 75. 74. 74. 73. 73. 73.

FtAK 6-OUR 24-HOUR 72-HOUR TOTAL VOLUmE
cIa u6b3. 170/3. 0907. 2513. 3b2032.

s9 !3. 4,3. 190. 71. 10252.
.h6 13.53 14.77 14.77

IA. 212.31 343.59 315.07 375.1b
A'.-Ft Sb. 13700. 14Y56. 14960.

£fluub CU . 1,P443. 16899. 16446. 18453.

SJ.. u 4 lk*L<GRAPHS Af 2 PLAN I RTlO 5
... 5. 4. x 3. 22. 41. 20. 19.1. I/. LY. 47. 47. 8u. 140. 197. 275. 361.

D2.. 52o. v92. 12b. 1o54. 2200. 2992..1(4. 31). o .. Io boJl. 218v2. 24217. 2554. 2578b. 25173.lJlI. I i u. IV. I 1o,1. 14364. 1711. 11378. 10232. 9159.

41o. vL . I 1. 1104. 1605. 15h3. 1465. 1395.

i>t



1Jj(). Le09. 1211. 11 0. 11 -8. Iuol. 101It. 977. 93 ,. 903.
dou. 83b. JuS. ?a . 7.b. 7J2. 710. b89. *69. 651.
0j). oil. 602. 56. 574. bo2. 5bo. 537. 526. 514.

So 44. - t. 47o. 4 o. 4J1. 41d. 4U0, 313. 367.
33. . 30Db. zel. 250. 237. 21b. 200. 184. 169.

15. 1itj. 131. 121. 111. 102. 94. 91. 90. 89.
07. io. ia. 0. b3. S2. 82. 81. 80. 79.
71. 71. 77. 77. 76. 7o. 75. 75. 74. 74.

vr.AK o-ljjt 24-HOUk 72-HOUR 1U(TAL VOLUME
Cr 2i7bs. 213u0o. 8605. 3107. 447532.

IO 73o. 603. 244. d8. 12673.
134h 1J.13 16.85 18.25 18.26

M 264.88 428.03 403.65 4b3.78
AC-Fr 10562. 17067. 18488. 18493.

TIWUS dU .4 13u28. 21052. 22804. 22S11.

iUM uf 2 HYUKOGRAPoS Ar 2 PLAN I RTIO o
.5. 34. 32. J1. 30. 28. 27. 26. 25. 24.
'3. 2d. 23. 34. 58. 101. 163. 245. 339. 445.

5ol. b1'. 791. a9. 1024. 1232. 15b5. 2056. 2777. 3902.
5070. 6b63. 1i209. 18653. 23670. 27370. 30271. 31933. 32235. 31466.

d99.l. 7134. 2,2t2. 2470j. 20249*. 11955. 1597. 14099. 12557. 11336.
10l0. 9081. iudb. 7213. 645. 580o. 5216. 4b4. 4206. 3779.
JJ'a. 30 50. 275w. 2bo2. 2390. 1230. 2081. 1942. 1812. 130.1177. 14d . L410. 13q4. 12d2. 1224. 1109. 1119. 1071. 1027,

9b5. 940. 910. 677. 845. 815. 787. 762. 737. 714.
o93. 671. 054. b31. 620. 605. 591. 577. 564. 552.
56u. 520. 517. bu6. 49. 487. 477. 461. 441. 422.
4,4. 3d7. 370. J31. 339. 312. 287. 2b3. 242. 222.
204. 107. 172. 1:a. 14o. 134. 123. 113. 104. 96.
92. 9u. 39. mb. 87. 86. 85. 84. 03. 82.
bi. 6u. 79. 70. 78. 7d. 77. 7b. 76. 75.

iEA b-HOUR 24-11OUti 72-HOUR TOTAL VOLUME
CF'S 34235. 26773. 10877. 3d99. bQ1586.
Cms 913. 758. 308. 110. 159u2.

tNCHL. 13.11 21.30 22.91 22.91

SA 332.94 541.04 581.81 581.98
AC-Fi 1327a. 21574. 23199. 23206.

1hOUs Cu o 1637b. 26611. 28bb. 28624.

HflDkOGKAPH ROU1ieG

Xaur1N%; JFe I kLU niukUGRAPti

iOIM JCU,4P ILCN IAE JPLT JPRT INAME ISTAGE 1AUTO
3 1 0 0 0 0 1 0 0

H0U Uf, DATA
jljuz3 CLiS AM V6 IRtS 150,C IOPT IPMP LSTIR

).U J.UuU 0.0o i 1 0 0 0

0#0~ A, -I

r
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r 11 1141. 85o. o27. 90jv0.

C(,. 3*. 25. Ia. 2560.
J . 1.7o 3.09 3.o9

i. 43.10 9j.o4 93.07
A-r, t,2. 1719. 3734. 3735.

z-.. C. 74,2. 2120. -buS. 4bU7.

.qAA4UM SrfRA(E = 235*.

SAA IIYJ 3, PUAa 1, rio 2

UU f FLOo12. 1 Z . Id. 12. 12. 12. 12. 11. 11 1
A I . 11. 11. 11. 14. 14. I. 24. 32.
4d . o. oD. 1U3. 123. 149. 181. 228. 288.

33U. .Z. Do7. 656. 6o9. 04. 70z. 720. 736.
d2.33. 6'. a, , 029. 7371. 6b40. 5927. 5271. 4684.

'*12. 3.,.. j3,. d Ji. 3U17. 273-1. d473. 2240. 2034. 1851.
log0. i,47. ± . i±2. Idea. 1151. 1069. 1035. 987. 944.

v6. i7Vl. 8O. ooi. 7bu. 75i. 740. 740. 740. 740.
139. 734. 73,. I-I. 73-j. 73n. 718. 7j7. 737. 737.
'36. 1.o. 736. i3b, 735. 734. 734, 7s3. 733. 732.
131. 13t. 73tu ,. 72o. 721. 727. 72o. 725. 724.1,0. 7 j. !/. i. 720. 719. 718. 717. 716. 715.
i14. 711. ?±1. /lu. N0O. 7u7. 705. 704. 702. 701.
o99. 1. t !. o93. 692. b91, 6b9. 688. 686.5 o 6 ,j 1 r 0 . b7nb 67o t)7 4, 72. 671. 669,

7. 1. 7. 7. 7. '. 7. 7. 7. 7.
/, i. o. o. 7. 7. 9. 11. 14. 19,25. 41. bl . 62. N . 90. 110. 137. 174.

.622. i . 375. 94. bib. $33. 1056. 1359. 1748. 2174.
7 tz .4/* . zo. 28.5. 2804. 27b6. 273,i. 2702. 274.

d 4 oU. 2 11. bd . 1527. 2497o 2469. 2444o 2422. 2403,
dI. 2351. s4o. 233o. 2329. 2322. 2310. 2311. 2307.

W o3. i. sZ,. e4 2. 22b9. 2287. 22b4. 22b0. 2277. 2272.
2eoo . 2 5 4. 42,17. 2240. 2J32. 2223. 2,14. 2205. 2195.21ds. 2i ?. d103. xIbI. 2139. 2125. 4111. 209a. 2081. 2065.V40, 2 U a)., 2U11. 1VI1. 1971. 1949. 1 Y2 I. 1905. 1881. 1b58.
1 j3 3 . lavi, 17 a . llb , 1733. 17t)7,. 1681, 16b5. 1029. 1603,
1b77. 13ji. 1 lz5. 14 O , 147J. 1447. 1422. 1396. 1370. 1344.

4 11. A ,. S. 1207. Ad-2, 121o. 1191, 110. 1140. 1114. 1089,
1(o4. , in. 1013. 9b. V63. 93g, 913. Odd. d63. 838.

6TA(A~
U .v OU .0 0.0 0.0 0.0 0.0 0.0
U.0 0.0 V.0 0 .,j 0.0 0.0 0.0 0.0 0.0 0.0

1.0 -.U O. u.0 U.0 U.U 0.0 0.0 0.0 0.0
.u o.u v. v U.u 0. uO 0.0 0.0 0.0 0.0

V.0 q.v o.o u., .0 0.0 0.0 0.0 O. 0.0
Q.. j j. U 0.0 U.0 0U. 0.0 0.0 0.0

. ,.j .0 f 0.0 0. O.0 .v (. 0 0.0 0.0
?* . v. u. 0. u, 0.0 0.0 0.0 0.0

,,. ,) u.0 0.0 0.0 0.0 0.0
V.v %.. v~v v.1 .,. 0 0 O.o Ou 0.0

A ii

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



.€ ,u .O ., 9u .UU.U O.u 0.0
t':u u .u U.0OU ..0 0 .
L. .4 C,..,) u .CO 0.u ~ . .

.u. 0.u 0.0 U.. 0.:i 0.0 0.0

u. 0.0 u.0 0.0 o.0 O.u 0.0

l h -r4,Ui 2r4-HOUR 72-HOUR lUTAL VGLUME
CF6 ou. *6. 2497. 11lts . 171122.

CIIS 2.9o 4.d9 6.io 6.98
A 75.21 124.20 177.27 177.34

sk-T29SF9. 4952. V7o9. 7071.
ln3,j Cu M J691. 10 9. 8719. b722.

,AXmJl'M STOPAGE = 2is55.

SIAILJN 3, PLAN 1, RT1U 3

c1)Ii L 0.
1t d~ . 1 .. 17. 17. V/ . 17. 1 * Ito.

io. 15. b. b. 17. 21. 2t. 3% . 4b.

77 . #7. 1 . 144. 1/3. 209. 267. 321. 369.

J . oA. at. o77. o9. 72 . 1o37. 8143. 12957.

147u'. 13. I31zu. 12542. 11451. 1039b. 9370. 8390. 74d5. 6666.

59. t) . dav1. 4173. 3933. 36:z. 336Uo 3U71. 2795. 2534.

2V/. zJ13. I /. i7 b. Jic4. 141b. 1js. 130b. 1237. 117b.

a1. i'. 1s. 901. 942. fuo. 872. 840. blO. 783.
1k. / o. 7 ,j o I-v.o 740O. 7,s . 739. 739o 739. 73i.

77. Ij. jit. 73'). 737. 73o. 736. 736. 735. 735.

034. I. 73j. 732. 731. .731. 7.O. 729- 729.

127. 12o. 7lb. 724. 72,#. 723. 722. 721. 720.
I1. I .do. 71r. 71t. 714. 713. 711o 71U. 708o

7'. 76. 1 j , f. 701. 7ou. 698. t97. b9b. 694o

u s. g91. J91. obt, 086. b,3! 6b3. bH2, p.O. 678.

V. 9. V. 9. 10. 12. 16. 21. 27.

t. 4o. D'. 7s. 87. 1)4. 126. 165. 193. 24b.

3i. '5. Dou. 129. 953. 1292. 179o. 23U0. 2b41. 3066.

31j.. 329. 39t. 30s. I900 . J949. 2900. 2853. 2u09. 2770.

Z7ui. .231. 4039. o24. 2:#. 2563. ebi2. 2503. 2475.

,45. Z12o. 4il. dJ do. 375. 23o3. 235.3. i4t. 233b. 2331.

232!. 3 v £315. 2311. e30b. 23')J. 2299. 2d90. 2292. 2290.

b2bI. Z . izz1. 77. 2272. 'oI. 2261. 2zDb. 2248. 2241.

2,e 5. 2200. 1196. 21bo. 217t. 2165. 153. 2140.

115. 13. zo 9b. Av03. 2067. dUDO . 2033. i014. 1994. 1973.

19s. '. . 1 ILb4. Its61. 1d37. 1812. 1787o 1702. 1736.

Ill1. 1oo1. 1v)d. 1L00. 1 07 o lbI. 15b . 1529. 1503. 1477.
14 hi . 1~ -. Z)oii ). 1 46. 1 .$ 2 o l b. 1271. 1,14b. 121v .

.1,. hod. iiil. Ill. 1OQ. 1i07. 1U42. 1lb. 991. 960.

v.u u.J O.tl 0.0 0.0 0.0 0.0 0.0
%, )., o. u . o . U.0 O.U O.U 0.0 Oou

v .u v 0.0 0.0 0.0 0.0'

V .v ) U.. Jov() il v.0 Oo. 0.U 0.0

0U.v o . U.0 0.0

-a 
!

~poll II~1
77U



. . J. v 0t. , 0.') J.3 .U 0.0 Q.u 0.0. a V.i (I. U.0.v 0.0 0.0 0.0
J.u .. V.. i..U ).', 0). 0.0 0.0 U.0 0.0

.0. (). 1) O.U 0.0 0.0 0.0
V.v .. V V.0 0.0 0.0 0.0 O.0
v .V Q j. 1, J.G O.u U.0 0.0 O.u 0.0 0.0
0,.) '1. v .' ".0 0.0 0.0 U.0 0.0 0.0 0.0
U.U u.v .v V.U U.0 V. U.u 0.0 0.0 0.0
V.J . V.1 V.0 0.) U.0 0.0 0.0 0.0

u .. V. 0.0 0.0 0.0 0.0 0.0 0.0

PEAr b-1JR e4-dCUN 74-dOUk TUIALb VOLUME
cro 147u3. l1vilo. 4161. 17bU. 2534b3.

S 1). id. Ia. 50. 7177.
5.2" 8.1 10.34 10.34

13* v.t I 07.9b 262.58 262.07
4C-FK a34J. 8292. 1U470. 10474.

LInjus cu IOD91 . 1022d. 14915. 1291v.

-A14U 4 610kA 3133.

al~j.j 3p PLA.v 1, NTIO '.

O UFLO-i2j. '.43 3. 11. 22 . 22. 22. 21. 21.
di. 2Q. Ii. to. 21. 27. 34. 44. 59.
77. 'S. i i4. 1 . 223. 269. 33u. 372. 427.

505. i'd Do!. a7v. 70d. 728. 1UIb. 179u. 10723. 20149.
Ivil1. 19iuk. 11. 1o342. I4bd 5: 13102. 11771. 106e9. 9599. 8596.
'IjP. oS. JUi1. 0091. t27. 4e.o. 4iii. 401u. 3757. 347.. 3188.
Z09Po. 2b.4 2J1. 2179. 1333. 183o. 1704. 1592. 1497. 1413.sJ3v. 1 zl/ . 121.1. I.& 5L). 11v4. 1050. 1012. 971. 933. 897.
b64. J.. e04. 7/7. 7 i. 140. 740. 7&0. 740. 739.
/39. IiJ. 73w. 73d. 7si. 71d. 737. 737. 737. 736.
l.o. i-io. 7Si. 135. 714. 734. 733. 731. 732. 731.
731. I15'. 12v. 7g. 72o. 727. 726. 725. 724. 723.
WU. 7d 2. 711. 720. 719. 71b. 717. 71o. 715. 714.
733. tI. 713. 10d. 707. 705. 704. 702. 701. 699.
6V8. oo. 6 . 093. o92. 690. 689. b88. 686. 685.

149 1 14. 1,6. 130 13. 13. 13. 13,
12. 12. Id. 12. 12. 14. 16. 20. 27. 35.
4t. o0, 15. 93. 112. 144. 162. 199. 249. 319.

41b. 5 0. Ii. -1b. 1371. 1909. 2b33. 3098. 3288. 3343.
33id. 1309. 3251. 416. 3132. 3071. 3015. 2962. 2911. 2862.
Ib1b. 277 . 27t2. 2/iv. 26d2. 2b61. 2o33. 2605. 2575. 2545.
zb1b. 4o/. '4.oI. 43b . t 2401. 2387. 2375. 2365. 2356.
234 . 43'. 4333. d.zv. 2J24. 2319. 2314. 2309. 2305. 2302.

d ib .05. . ZM9. 214ib. 2283. 2210. 2276. 2271. 22*6.
kz t 0 .J. I 4. 22J1. 2222. 2213. 2204. 2194. 2184.
217j -1. 2 t1bJ. 41S3. 2124. 2110. 4095. 20b0. 2064. 2047.
24.49. I'Jl .. 16o9. 19&7. 19 5. 1903. 1879. 185b. 1831.
1 v7. 17. .. 1iu. 1/31. 17v5. 179. 1o53. 1627. 1o01. 1575.

.1* I. l i1.. Ati. 144:. 1419. IJ,. 13ob. 1342. 1316.
kf... i1. 110. 11o3. 1137. 1112. 1087. 1061.

Si ArL



11V-i :

t,0 -o u U.0U 0o0 0.0 O.o
C).0 V.o% v.i u. 0.0 0.0 0.0 u.0 0.0 0.0

k, u..) U.U V. 0.u 0 . .u v o . 0.0 0.0
U.Uu. u.). O.u 0.0 0.0 0.0
0.u v, .J u.0 k.0 C.0 0.0 0.0 0.0 0.0

o..v -.0 U.0 O.U v.) 0.0 0.0 0.0 0.0
v.U f.) (). 0.0 0. u 0.0 0.0 0.u 0.0

u.u 0.0) 0. uL. 0 0.0 0.0 0.0 0.0 0.0
U.j u.u u.u U.0 0.0 u.0 0.0 0.0 0.0 0.0
O.. U.0 u.u 0.0 O.,U U.0 0.0 0.0 0.0 0.0
G.t 0.0 V.U U.0 OU 0.0 0.0 .0 O.0 0.0
O.u 0. 0.0 U00 0.0 0.0 0.0 0.0 0.0 0.0
u.- u.u u.u O.U 0.0 0.0 0.0 0.0 0.0 0.0
0.0 0.U ().v .0 0.0 U.0 O.U .0 0.0 0.0
U.u 0.0 0.u O.u U.0 0.0 0.0 0.0 0.0 0.0

Ptn b-i(,UR 24-SwUR 72-HUUR TOiAL VU6U4Z
Cks Z3149. 1521. 5b91. 2337. 336b82.
LOS 571. 433. 17. 6o. 9534.

1X3r=, 7.49 11.34 13.73 13.74
190.19 293.03 348.79 348.91
/584. 11*bt. 1390d. 13912.

vnd 93 55. 14413. 17155. 17161.

NAX14IUM S.iJtcGh = 334J,

bA I'lN 3, PLA4 1, RTIJ b'

... 20. d6. ,1. 27. 27. 26. 26.
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U. S. DEPARTMET OF AGRICULTURE SOIL CONSERVATION SERVICE

Multipurpose damn site No. 6A, of the Ischua Creek watershed pr~tection

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 from 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 locateft the structure more definitely.

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

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

Natioral Engineering Memorandum No. 27, Limiting Criteria for the
Design of Earth Dams

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

National Engineering Memorandum No. 50, Pipe Drop Inlet Type
Principal Spillw'ays

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
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 dams in the Ischui Creek
watershed designed te reduce floodwater damages. 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 5, -year sediment ,;torage.

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

The structure consists of a compacted earth fill with a cutoff through
alluvial gravel to firm sandstone In the left abutment and to firm, relative3
impervious glacial till In the flood plain and right abutment. A drainage
system is located under the downstream portion of the earth fill to control
the phreatic surface and to collect seepage.

The principal spillway system is two parallel drop inlet structures each con-
sisting of a single stage reinforced concrete risero 42-inch dianneter rein-
forced concrete wuter pipe, and a reinforced concrete Impact basin to dissi-
pte thu 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 e-ach abutmentwith the control section on finnI compact glacial till. An engineering
coi"t analysis was performed which led to the elimination of rock excavation*In the left emergency spillwaW.
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U S DEPARTMET OF AGRICULTURE - SOIL CONSERVATION SERVICE

DESIGN REPORT SU14MARY

i. Watershed data
A. Struacture class (c)
B. Drainage area 8,064 Ac.
C. Time of concentration - T 4 Hrs.
D. Hydrologic curve number - C -

I. Moisture condition i1 78

2. Moisture condition :11 93

* 11. Princi l spillway(two parallel systems)
A. Conduit

1. Size (I.D.) 42 In.
IP I. Length 240.33 Ft.B. Ris~er

1. Size 3.5y_0.5 Ft.
'° I 2. Height -5,- Ft.

C C. Weir length 19 Ft.
D. Orifice size In.
E. Pond dr in size 0 In.

F. Type of energy dissipator concrete im#pct basin

III. lrergency spillway
A. Width 200 and 300 Ft.

B. Side slopes :1
C. Length of level section 30 Ft.
D. Exit !: lope 0.022 Ft/Ft.

E. Maximum velocity at control seition (D.H.W.) 9.6 Ft/Sec.-:-
F. Lturation of flow (D.H.W.) through emergenc3 spil wy tyM Hr.

I G. Frequency of use less than once in 100 years

IV. Earth fill
A. Height 62 Ft.
B. Volwne CI6,7oo C.Y.
C. Compaction B-I and 3-2

20,

-110
"

,,5O.o'( ,E,)_. - b sL".'" /445",Z. -oo

. .. . .. .... . .. . -. . . .

[ - "I,, ,, .- *,, J -~," / . . . . .... .. .. . . . .
4' r

Typical Cross Section

ENGINEERING & WATERSHED PLANNING UNIT, UPPER DARBY, PA.
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ISCHUA CREEK WATERSHEDSITE 6A NY-lOO1-D

I H YHDOROLOGY AND HYDRAULICS SUPPLEMENT
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I UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE ' -

Syracuse, New York 13210

SUnMcr- ENG 13 - Ischua Creek Site 6A DATE: 8/6/70
Revised Hydrology and Hydraulics

TO: THE FILES

Summary of Revised Hydrology and Hydraulics for Ischua Site 6A Emergency
[" Spillway and Freeboard Hydrographs.
5.I

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

I" wasting of excavation.

Criteria used is the same as the original design with the exception of the !
I ~ Emergency Spillway Hydrograph minimum point rainfall. The minimum used was
..V to be either (1) 1.00 times the design point rainfall (1.00 x 7.9") modified

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 sumary of the data used for the routings I

* is attached.

ISeveral 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 11; "

! to have an insignificant effect upon the stability zf the dam. The above ..

mentioned changes were discussed between L. Ibbitson and G. Oman on August 4
and 5, 1970.

I _w
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Shoot A i_ UNITED STATES DEPARTMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

GENERAL

e kCattaraugus ,Ischua Creek
StatewYr County Catarag. Tg R,~ ~ 3.. Watershed
Subwatershed Gates Creek Fund class WP-2-1 Site number 6A Site group Structure class C

a . olo(FP2, WP.1, etc.)
Investigated by iSt Equipment used Backhoe j Drill Rig Date 7/64

(signature and title) (Type, size, make, model, etc.)

SITE DATA

Drainage area size 19-A sq. mi., 1 2.12 24 acres. Type of structure Earth Fill Purpose Multi-purpose

Direction of valley trend (downstream) Northwest , Maximum helight of fill 60 feet. Length of fill 1050 feet.

Estimated volume of compacted fill required 2 63 j7 00  yards

STORAGE ALLOCATION

Volume (ac. ft.) Surface Area (acres) 0eoth at Dam (feet)

Sediment 138 23 11

Floodwater 2265 175 49

Recreation 972 80 31

SURFACE GEOLOGY AND PHYSIOGRAPHY

Physiographic description Allegheny Plateau . Topography Mod. steep . Attitude of beds: Dip - S ,trike -"

S tee pness of abutments: Left 36 percent; Right 36 percent. Width of floodplain et centedine of dam 450 feet

General 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

I Binghamton drift. Morainal deposits are common in the area. The material in the

uplands is predominantlyr till with occasional kames and kame terraces 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 valley. 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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'10-59 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

Centerline of DamFEATURE
(Centerline of Dam, Principal Spillway, Emergency Spiliy, the Stream Channel, Investigations for Drainage of Structure, Borow Area, Reservoir Basin, etc.)

DRILLING PROGRAM

Number of Samples Taken

Equipment Used Numher of Holes Undisturbed Disturbed
Exploration Sampling (state type) Large Small

Backhoe 7 ........

Drill Rig 3 3 -- -- 30

Total 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 7t 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 291 in the vicinity

of D.H. #6.

The till in the abutments and under the flood plain is very deuse, with very loi

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

siderable amount of seepage occuring at the 31-51 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 gravelm.

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

Bedding is fairly thick, ranging from 1.51 to 3.0'.

I;l
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10-49 DETAILEP GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE Emergency Spillway
(Centerline of Dam, Principal Spillway, Emergency Spillway, the Stream Channel, Investigations for Drainage of Structure, Borrow Area, Res,.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 45

SUMMARY OF FINDINGS

(include only factual data)

G, lacial till occurs quite uniformly over the entire emergency spillway excavation

I area.

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

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

overlain by brown till.

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

design grade line. There is an estimted 200 cu. yda. of rock removal.

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

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

All of the borrow will come from the emergency spillway excavation.

A.
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'10-59 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

FEATURE Principal Spillway
(Cinterline of Dam, Principal Spillway, Emergency Spillway. the Stream Channel, Investigations for Drainage of Structure, Borrow Area, Reservoir Basn, etc.)

DRILLING PROGRAM
Number of Samples Taken

Equipment Used Number of Holes Undisturbed Disturbed
Exploration Sampling (state type) Large Small

Backhoe 3 .......

Total 3 ......

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 lt 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 3t-51 zone, depending on the

area. Recharge is fairly high.

L I
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"1o-a9 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

Foundation DrainFEATURE
(Centerline of Dam, Principal Spillway. Emergency Spillway, the Stream Channel. Investigations for Drainage of Structure, Borrow Area, Reservoir Basin, etc.)

DRILLING PROGRAM
Numbe, of Samples Taken

Eq'ipment Used Number of H'oles Undisturbed Disturbed
Exploration Sampling (state type) Large Small

, ot. ;3 3 - 3 --

I - Total -- 3 3 3

SUMMARY OF FINDINGS
(Include only factual data)

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

from the probable lv'.ation of the drain.
The material encountered was essentially the same as that logged upstream at the

C/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.

~i I

I)
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10-59 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

New York Count Cattaraugus watershed Ischua Creek Subwatershed Gates Creek
state County_____________" site S-7/, s Geologist Date 76
Siti number 6A site group C Structure class Investigated by -et

(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 surficia. 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. #4s is dipping at a moderately shallow angle.
Thi s, coupled with the extremely dense till, should obviate the need to consider differeul-
til. 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 w&ter in them at any time of the year.

We will need to install a cutoff through these gravels and at least 2t 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 woald be a rare
situation 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 1:1 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 a condition for moderate differential settlement. Consideration should be
given to the removal 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 further 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.

.A
I
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M., DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

New York county Cattaraugus Water Ischua Creek Gat, Creek

Site number.-, 6A Site group 0 Structure class Investigated byt $. E/,: , Geologist ,),t 7/64
(siignature and title)

INTERPRETATIONS AND CONCLUSIONS (continued)

Emergency Spillway

F As indicated in the front of this report, the emergency spillways are predominaritly
glacial till. The right spillway is somewhat more homogeneous than the left. h.i Lackhoe
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 greater
depths, validated this information.

In the left spillwayj, 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 excavation is estimated to be in the neighborhood
of 200 cu. yds. Rippability of thib 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.

Princial Spillway

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 consideration 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.

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 visiually classi-
fied this material as a CP or GW. The outlet channel for the present C/L location will

need to be designed for this gravel.
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"10-69 DETAILED GEOLOGIC INVESTIGATION OF DAM SITES

State New York County Cattaraugus watershed Ischua Creek Subwatershed Gates Creek

Site number 6A Site group G Structure clan - Investigated by Geologist ot. 7164
(signature and title)

INTERPRETATIONS AND CONCLUSIONS (continued)

The basin behind this structure is very similar to the basin behind Site #5, firther
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. inoderate water lois
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 toI 18.5, with a fractured zone from 18.5 to 21.0. The 3 G.P.M. loss undoubtedly occurred
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 west side of the flood plain for the required distance upstream. I do

* not feel that 4ny 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" gravel s 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.

I.,
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-Memorandum

TO W. S. Atkinson, State Conservation DrATE: September 9, 1964
E ngineer, SCS, Syracuse, New York 13210

FROM Rey S. Decker, Head, Soil Mechanics Laboratory,
SCS, Lincoln, Nebraska 68508

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

ATTACHMENTS

1. Form SCS-354, Soil Mechanics laboratory Data, 2 sheets.
2. Form SCS-355, Triaxial Shear Test Data, 2 sheets.
3. Form SCS-352, Compaction and Penetration Resistance Report, 5 sheets.
4. Form SCS-353, Filter Deaign, 1 sheet.
5. Form S0S-357, Summary - Slope Stability Analysis, 3 sheets.d 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.

&r  The glacial till on the left abutment is ulderlain by bedrock 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 4 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. Bsed 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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,/ 2 -- W. S. Atkinson -- 9/9/64
Rey S. Decker

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

C. 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 0 = 35", ^ = 0 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.

I .D. 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.

I 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.

E. 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

* well.

1 EMBANKMENT

A. Classification: The borrow material will be obtained from the emergency
spillways. Three samples from the right spillway and two samples from
the left spillway were submitted to the laboratory. The samples indi'cate ,
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.

B. Compacted Density: Standard Proctor density tests were made on the
| [1fraction finer than the 3/4-inch size as requested. The compaction

tests were made on Samples 65w2l4, 65w216 and 65W217. In addition to

H V
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Subj : EMG - Soil Tests 18 - New York WP-08, Ischua Creek, Site No. 6Aj (Cattaraugus County)

the compaction tests on the minus 3/14 fraction, Proctor tests were made t
on the minus 4 fraction of Samples 65W214 and 65W217.

The density obtained on the minus 4 fraction when the gravel up to 3/14 in.
was included was slightly less (98% to 99%) than obtained when only the
minus 4 material was compacted. The tE.ts were made 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: Tria:xial shear tests were made on Samples 65W214 and
65W217. 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- 9=

Sment in the shear chambers. The consolidated, undrained shear values
obtained were 0 a 21.5", c = 300 p.s.f. on Sample 65W214 and 0 - 190,
C W 425 p.s.f. on Sample 65W217. These values are in the same range _

as teult values obtained on the minus 4 material fie Site 4 in this
watershed and are suggested for design.

SLOPE 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
was 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 0 - 21.5', c = 300 p.s.f. and for shear strength values of 0 - 190,
c M 425 p.s.f. Foundation strength values of 0 w 35, c = 0 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 that a 25-foot berm 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:

Slope Trial "To BermLiI'i lop Tral Io.Width Elevation , s

3:1 Upstream 3 25 feet 1660 1.35

2 12:1 Downstream 5A and 6B 16 feet 1650 1.49

2 1/2:1 Downstream 8 10 feet 1650 1.48

I' "->. "*'
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(Cattaraugus County)I Z,

Trial Arc Nos. 3, 5A and 6 did not penetrate the foundation. Trial Are
No. 8 penetrated the foundation to a 10-foot depth. This condition was not

N the limiting one but is listed above for comparative purposes.

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

f RFBCOMMENDATIONS

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.

, 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. In the ,. .

I. floodplain section the trench should bottom in firm GM glacial till to
right of t Station 8+00. On the left side of t Station 8+00 and on the
lower portion of the right abutment the trench should bottom on bedrock.

A normal trench width will be adequate except where the trench bottoms
on bedrock. Where the trench bottoms on bedrock, we recommend a minimum
trench width of 24 feet.

The trench should be backfilled with CL material like Sample 65W214.
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 a'
also increase the consolidation potential.

C. Principal Spillway: The foundation conditions at the proposed location
(approximately T Station 11+50) are quite uniform. About .0 feet of
alluvial gravel logged as GW overlies dense glacial till which is logged
as GM.

The Geologist suggests that the pipe trench be excavated to glacial till
and backfilled to grade with compacted materials. We assume that variations
are expected within the alluvium. Samples from the drain line indicate ___

&L
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I, that alluvium can vary from a medium SM to a GM-GP. Excavation to che
till would insure a uniform foundation for the conduit. The trench
backfill should consist of CL like Sample 65W214 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.

D. 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 weI. 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 normal
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 either 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
we are not certain that the sample received is representative. If the
floodplain materials at the drain location consist primarily of GM-GP
like Samples 65W211 and 65W213, 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 8CS-353.

l If Sample 65W212 is representative) areas such as this can be handled "
1 by enlarging the drain trench in these areas and placing GM-GP betweenthe base and the filter. Placement of GM-GP like Samples 65W211 and 65W213

will alao be. required between the embankment material and the filter p
outlet.

E. 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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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 3/4-
1. 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 tilli: ranges from 118 to 124.5 p.c.f. The range for the minus 3/k-inch
fraction was about the same as the range for the minus 4.

J" 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.

1 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:

Lorn P. Dunnifipn

Review '1and Apprcved by:

SAttachments Roland B. Phillips L

cc: B. S. Ellis, Syracuse, N. Y.
,:1? Henry W. Davis, Penn Yan, N. Y.

Jesse S. Wicks, Little Valley, N. Y.H. M. Kautz, Upper Darby, Pa.
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N ISCHUA CREEK WATERSHED PROJECT
MULTIPLE - PURPOSE DAM NO. 6-A

GATES CREEK
DRAINAGE AREA 8,064 Acres
FLOOD STORAGE 2,265 Ac.*Ft.
TO EMERGENCY SPILLWAY CREST

J WATER SURFACE AREA / 80 Acres
AT RECREATION POOL I
HEIGHT OF DAM 62 Feet

)U0 - VOLUME OF FILL a Cubic Yards

I BUILT UNDER THE WATERSHED PROTECTION AND
" FLOOD PREVENTION ACT

by
ISCHUA CREEK COUNTY SMALL WATERSHED PROTECTION DISTRICT

with the assistance of
. ~NEW YORK STATE CONSERVATION DEPARTMENT

and the
SOIL CONSERVATION SERVICE

of the
SITENO.6T1l  U.S.DEPARTMENT OF A CULTURE
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GRO0UT I REMOVE THlE EXISTING #IPE £10 EXTEND THE PIPES TIROUQI TME IMPACT
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QUANTITY SUMMARY
100 CUTODS EXCAVATION
9O CU YOS DRAIN FILL

ffE Q N 140 CUI YOS EARTH FILL
3D FT.IONDON-PERF. BCCMP
2 12T70 ID'BCCMP REDUCERS 6 LONG
I 12'9CC#P WYE 21 2'X 1LONG

DRAIN FILL TO BE 1N'A1kaED
14STALL
IJM4MAL G

-- EARTH FILL

DRINA ?0UL

rILAS BUL

- 31s' DIA BOLTS w/I4~ l DIN BOLTS w/HEI
HUTS AND1 WASHERS *NUTS ANCD *ASHER$ 1V2*

t OUTLET DRAIN PIPE 12' LONG D RILL VZ M. 14 LONG DRX..L 'IV DiA.

4- lIZ4 HOLES OL E s

ice Z: II

-lrTH rILL'I-1

DRAIN FILL Q 10 4 - -

OR "L -- il DI Pl~ I?. DIA PIPE

t L ,2 REGOD I RL D

5QU IO C:LSMAkLL AIMAL GUP.RD DETNILS

ISCHUA CREEK WATERSHED PROJECT

-LEV 167? 
MULTIPLE PURPOSE DAM NO 6-A

CATTARAUGUS COUNTY, NEW YORK(

-MODIFIED_ -DRAIN OUTLE rs

D0UA1L5 OF WUTLET-DPAIN U. S DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

CCj_ P R(G YO.ICIN 87

3CAL E
INY-1001 -P


