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1. Within one year of notification , complete the following investiga—
tions: 

-

a. Perform In-depth stability analysis incl uding borings to deter—
mine existing structural condition of the concrete in the dam,
since the surface of the spiliway is severely deteriorated. -

b. Evaluate effects o~ overtopping and assessment of dam failure• potential at the abutments.

c. Evaluate the leakage and under the wall seepage In the forebay
wall to determine proper measures to repair the wall.

~ d. Evaluate the potential of upstream flooding from the 1/2 PMF due
to the presence of the dam.

2. The remaining deficiencies requiring remedial work should be corn—
pleted within the next construction season. The following improve—

• ment needs have been identified and should be performed based on the
results of the aforementioned investigations. - 

- -

a. Repair the spiliway system. The deteriorated concrete-should be
-
~~ 

- 
- removed prior to resurfacing the spiliway.

b. Repair the concrete at the lock structure particularly where It
may relate to adverse structural effects to the dam and the west
abutment. 

. 
- 

- 

- 
-

c. Provide Improvements, if needed to Insure against dam failure
- du~ to overtopping and the erosion of the west abutment due to

- the”i/2 PMF. - -

d. Repair the forebay wall which leaks and Is deteriorating.

e. Provide improvements where the presence of the dam creates sig-
:1 nificant additional upstream flooding under the 112 PMF.

Computations prepared according t6 the Corps of Engineers ’ Screening Criteria
establish the spiliway capacity of ‘37,500 cfs at 40% of the PMF. The PMF and
1/2 PMF flows are 81,900 c-fs and 46,800 cfs respectively. The spiliway is not
considered seriously inadequate, based on the Corps of Engineers ’ Screening

- I Criteria, since the dam is a .gr~v1ty structure, and the stability analysis in-dicate, that the dam is stable during the 1/2 PMF event. 
-
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I
I PREFACE

I This report is prepared under guidance contained in the Recofilnended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,

I Wash ington, D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to human li fe or
property. The assessment of the general condition of the dam is based

I upon avai lable data and visual inspections. Detailed investigation , and
analyses Involving topographic mapping, subsurface investigations , test-
ing , 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 real ized that the reported condi-

I tion of the dam is based on observations of field conditions at the time
of inspection along with data available to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection, such ac-

I tion, 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 en-

I 
vironment of the structure.

It is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions , and is evolu-
tionary in nature. It would be incorrect to assume that the present con-
dition of the dam will continue to represent the condition of the dam at
some point In the future. Only through frequent inspections can unsafe
conditions be detected and only through continued care and maintenance can

I these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and

I hydraulic analyses. In accordance with the established Guidelines , the
Splllway Test fl ood is based on the estimated “Probable Maximum Flood” for
the region (greatest reasonably possible storm runoff), or fract ions
thereof. Because of the magnitude and rarity of such a storm event , a
finding that a spiliway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test

I 
flood provides a measure of relative spiliway 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. 
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Minetto, Dam at Lock 5, NY402

State Located New York
County Located Oswego
Stream Oswego River
Date of Inspection May 31 , June 13, 1979

ASSESSMENT OF
GENERAL CONDITIONS

Examination of avai l able documents and a visual inspection of the dam did not
reveal conditions which constitute an immediate hazard to human life or proper-
ty. However, additional studies should be undertaken to further evaluate con-
ditions affecting the dam.

1. Within one year of notification, complete the following investiga-
t ions:

a. Perform in-depth stability analysis including borings to deter-
mine existing structural condition of the concrete in the dam,
since the surface of the spiliway is severely deteriorated.

b. Eval uate effects of overtopping and assessment of dam failure
potentIal at the abutments.

c. Eval uate the leakage and under the wal l seepage in the forebay
wall to determine proper measures to repair the wall.

d. Eval uate the potential of upstream flooding from the 1/2 PMF due
to the presence of the dam.

2. The remaining deficiencies requiring remedial work should be corn-
pleted within the next construction season. The following improve—
ment needs have been Identified and should be performed based on the
results of the aforementioned investigations.

a. Repair the splllway system. The deteriorated concrete should be
removed prior to resurfacing the spillway.

b. Repair the concrete at the lock structure particularly where it
may relate to adverse structural effects to the dam and the west
abutment.

I
I
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I c. Provide Improvements, if needed to insure against dam failure
I due to overtopping and the erosion of the west abutment due to

the 1/2 PMF .

d. Repair the forebay wall which leaks and Is deteriorating.

e. Provide improvements where the presence of the dam creates sly-

I nificant additional upstream flooding under the 1/2 PMF.

Computations prepared according to the Corps of Engineers’ Screening Criteria
I establish the spillway capacity of 37,500 cfs at 40% of the PMF. The PMF and
I 1/2 PMF flows are 81,900 cfs and 46,800 cfs respectively. The spillway is not

considered seriously inadequate, based on the Corps of Engineers’ Screening
Criteria, since the dam is a gravity structure, and the stability analysis in—
dicate that the dam is stable during the 1/2 PMF event.

I Dale Engineering Company

~~~~~~
- .‘

~~~~ 
-

I ~~~ ~~~~~~ 

_

~~~ 

I- ‘ _

~~~John B. Stetson, President

: 

APProved
I Date: 7 New York District Engineer

I
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3. Deterioration of concrete wall surface at lower gate.
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I
I 4. Downstream channel looking north towards the C ity  of

Oswego.
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I 5. Deteriorated concrete wall surface at hydropower intake
channel on west side of ri ver. Pictures taken on both

I 
sides of tree.
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

I NAME OF DAM - MINETTO - LOCK NO. 5 lOt - NY 402

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a. Authority

I Authority for this report is provided by the National Dam inspection
Act, Public Law 92-367 of 1972. It has been prepared in accordance

I with a contract for professional services between Dale Engineering
Company and the New York State Department of Environmental Conserva-
t ion.

I b. Purpose of Inspection

The purpose of this inspection is to eval uate the existing condition

I of the Mi netto Dam - Lock No. 5 and appurtenant structures, owned by
the New York State Department of Transportation, and to determine if
the dam constitutes a hazard to human life or property and to

I transmit findings to the New York State Department of Environmental
Conservation.

This Phase I inspection report does not relieve an Owner or Opera-

I tor of a dam of the legal duties, obligations or liabilities asso-
d a ted with the ownership or operation of the dam. In addition , due
to the limited scope of services for these Phase 1 investigations ,

I the investigators had to rely upon the data furnished to them.
Therefore, this investigation Is limited to visual inspection , rev iew
of data prepared by others, and simplified hydrologic, hydraulic and

I 
structural stability evaluations where appropriate. The investiga-
tors do not assume responsibility for defects or deficiencies in the
dam or in the data provided.

1 1.2 DESCRIPTION OF PROJECT

a. Description of Dam and Appurtenances

I The Minetto Darn at Lock No. 5 consists of a 500-foot long concrete
gravity spillway type structure, which has Its east abutment on the

I 
bank of the Oswego River. This dam forms a weir crest that is formed
in a curve with a radius of 192 feet and a cord length of 370 feet.
The west abutment of the dam Is at the wall of Lock No. 5 of the
Oswego Canal. The Minetto Power Generating Station is located just

I to the west of Lock No. 5. Flow to the forebay of the Minetto Power
Generating Station is controlled through a sluice gate structure 190
feet long with 9 gates. The dam is a concrete gravity structure con-

I structed on a rock foundation. The combination of dam, lock and
power generating station spans the entire width of the Oswego River.
The dam is the fourth in a series of six dams which regulate the flow
In the Oswego River for use in navigation and power generation.

1 1



I b. Location

The Mi netto Dam at Lock No. 5 is located near the Hamlet of Minetto,I and in the towns of Minetto and Volney, Oswego County, New York.

c. Size Classification

I The maximum height of the dam is approximately 22-1/2 feet. The
storage vol ume of the impoundment is approximately 6400 acre/feet.
Therefore, the dam -is in the Intermediate Size Classification as de-
fined by The Reconinended Guidel ines for Safety Inspection of Dams.

d. Hazard Classification

The Oswego River flows through the City of Oswego, downstream from
MinettO. The Oswego River is also used for navigational purposes.

I Therefore, the dam is in the high hazard category as defined by The
Reconinended Guidel ines for Safety Inspection of Dams.

I e. Ownership

The dam is owned by the New York State Department of Transportation.

Waterway Maintenance Subdivision: Region Three:

I New York State - DOT New York State - DOT
Main Office - State Campus Syracuse State Office
1220 Washington Avenue 333 E. Washington Street
Al bany, New York 12232 Syracuse, New York 13202
Director - Mr. Joseph Stellato Engineer - Mr. Leo Burns

(518) 457-4420 (315) 473-8194

I -f. Purpose of the Dam

The dam is used to regul ate flow in the Oswego River for navigational

I use and power generation.

g. Design and Construction History

I The dam and lock at Minetto was constructed in approximately 1914.

I 
h. Normal Operational Procedures

The facility Is operated by the New York State Department of Trans-
portation In cooperation with the Niagara Mohawk Power Corporation.

I The main function of this facility is to provide adequate pool eleva-
tions for navigation in the Oswego Canal . The secondary function of
the facility Is for power generation at the Niagara Mohawk Power yen-
erating facility. In order to fulfill the primary function of the
facility, it is necessary to maintain the upstream water level at the
elevation of spillway crest. In order to maintain this level and

I
1 2
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have adequate flows- for power generation, the Ni agara Mohawk Power
Corporation pl aces flashboards on the dam each spring to provide

I sufficient impounded water duri ng the low run-off periods. The gates
which control the flow to the forebay of the power generati ng station
are owned and operated by the New York State Department of

I Transportation. These gates may be closed to shut off the flow to
the generating facility. Representatives of The New York State
Department of Transportation indicate that it has been unnecessary to
manipul ate these gates in order to regulate the generating flow. The

I gates are used only to dewater the forebay channel for maintenance
purposes.

I 1.3 PERTINENT DATA (Elevations: Barge Canal Datum (USGS + 0.99 Feet)

a. Drainage Area

I The drainage area of Mi netto Dam - Lock No. 5 is 5100 square miles.

b. Discharge at Dam Site

I Peak discharge records at USGS Gage 0424900 at Lock No. 7.

28 March 1936 37,500 cfs
10 Apri l 1940 35,000 cfs
27 June 1972 32,300 cfs

‘ I (See Appendix C for other values for annual peaks.)

Computed Discharges:

I Ungated Spi liway, Top Of Dam 37,500 c-fs
Ungated Spillway , Des ign Flood 30,000 cfs

i PMF 81,900 cfs
1 1/2 PMF 46,800 cfs

Maximum Navigation Pool 18,000 cfs
Gated Drawdown Through Niagara Mohawk Power 6,250 cfs

I Plant

c. Elevation*

I lop of Dam 315.5
Maximum Pool

PMF 320.01 1/2 PMF 316.0
Maximum Navigation Pool (from plans) 312.4

Spiliway Crest

I Navigation season with flashboards 309.1
Winter season without flashboards 308.0

Stream Bed at Centerl ine of Dam 288.0+

I
*Stages for flood flow conditions assume failure of flashboards under

I these stages.

I 3



I
I d. Reservoir (Up to Lower Ful ton Dam at Lock No. 3)

Length 0f Maximum Pool 34,200 ft. (1/2 PMF)

I Length 0-f Normal Pool 34,200 ft.

e. Reservoir Area

I Top of Dam 641.9 
~ 

acres
Maximum Pool 641.9 + acres

I Spillway Pool 641.9 + acres

f. Dam

I Type - Concrete
Length - 500 feet
Height - 22.5 feet

I Freeboard between normal reservoir and top of dam - 6.5 feet

Top width - See plans for crest dimensions

I Side slopes - Upstream: Vertical

g. Spillway

I Type - Crested spiliway
Length - 500 feet
Crest elevation - 308.0 feet

i Gates - Gates control flow to hydropower facility

h. Regulating Outlets

I Maximum discharge through powerhouse 6250 cfs

I
I-
I
I 

P

I
I
I
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I
I

SECTION 2 - ENGINEERING DATA

I 
_____

2.1 DESIGN

I The information availabl e for eval uation of this dam has been in-
cluded in this report. The information consisting of contract draw-
ings is contained in Figures 2 through 10. No information on desi gn

I of the dam was available .

2.2 CONSTRUCTION

I Details regarding the construction of this facility are incl uded in
Figures 2 through 10 along with previous inspection reports on the

I 
dam by the New York State Department of Environmental Conservation
and New York State Department of Transportation. Modifications and
major maintenance activities by the Department of Transportation are
also included through 1968. The last recorded New York State De-

I partment of Conservation inspection was dated 1915.

2.3 OPERATION

I No operation manual is known to exi st for this structure.

2.4 EVALUATION 
-

I The data availabl e for review is adequate to complete this Phase 1
investigation . Therefore, no additional requirements for data is

I given by this time.

I
I
I
I
I
I
I
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a. General

The Minetto Dam at Lock No. 5 was inspected on May 31 , 1979 and again
on June 13, 1979. The Dale Engineeri ng Company inspection team was
accompanied on both inspections by Richard Aldrich of the New York
State Department of Transportation, Region 3, and on the second in-

I 
spection by Robert McCarty of the New York State Department of Envi-
ronmental Conservation Dam Safety Secti on, and by Robert Levett and
John Brennan of Niagara Mohawk Power Corporation.

I
At the time of the first inspection , water was cresting the dam and

I obscured the spillway surface from view. A subsequent inspection was
made with the upstream pool drawn down to expose the downstream face
of the dam. The dam is heavily eroded over its entire face. The

I 
photographs show the extent of this erosion. The abutments of the
dam are severely deteriorated at the waterl ine. At the time of the
inspection , -flashboards were in pl ace on the dam to a height of 14
inches. Visual inspection of the dam indicates no evidence of move-

I ment of the structural elements of the dam. The depth of the water
i n the downstream pool obscured the toe of the dam from view so that
no observation was made regardi ng the foundation conditi ons at the

I toe of the dam, nor was it possible to observe any indication of
seepage through the dam foundation.

I
C. Appurtenant Structures

The wall of Lock No.- 5 which separates the lock from the river chan—
nel shows advanced surface deterioration and some signs of seepage.

I The concrete In the lock structure can be described as being in gen-
erally poor condition. The upstream channel to the -forebay of the
power generating station is formed by a concrete retaining wal l (also

• described herein as a land wall) that parall el s a state highway
I through the Hamlet of Minetto. This wall is in a deteriorated con-

dition near its southern end. Severe surface spalling and leakage is
noted in the outside face of the wall. Leakage has promoted the

I growth of swamp grasses in the area adjacent to the wall (See Photo-
I graph No. 5.). The sluice gates controlling the flow into the fore-

bay of the power generating station are in operating condition. All
of the gates were In the full open position at the time of the in—
spections.

d. Control Outlet

I Outlet from the Impounded area is controlled by regulating the flow
to the power generating station and by the placement of flashboards

I on the dam. Partial drawdown of the impoundment for the second

1 6

- -



I
I Inspection was accomplished by increasing the flow through the power

generating station. The power generating station is presently in use

I 
by Ni agara Mohawk Power Corporation.

e. Reservoir Area

I The reservoir area extends approximately 6-1/2 miles upstream to
another run of river dam which performs a function similar to this
facility. There are no known areas of bank instability noted along

I 
this course.

f. Downstream Channel

I The downstream channel is founded in bedrock. Tail water pool eleva-
tions precluded observation of the condition of the downstream chan-
nel.

3.2 EVALUATION

V i sual inspection reveals erosion of the face of the curved dam and

I severe erosion of the concrete abutments of the structure. Both the
lockwalls and the wall which forms the west bank of the forebay chan-
nel to the power generati ng station are severely spalled on the sur-

I face and show evidence of leakage in many areas. No major deforma-
tion of the al i gnment of the structure was noted in the visual in-
spection. The sluice gates controlling the flow into the forebay of
the power generating station appear to be in operating condition.

I 
-

I
I
I
I
I
I
I
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SECTION 4 - OPERATIONAL PROCEDURES

I 4.1 PROCEDURES

I The main operational procedure is to control water level s in the
impoundment upstream from the dam for nav igational purposes in the
Oswego River. A secondary operational procedure is the utilizatio n

I 
of excess water for power generating purposes. The total operational
procedure is under the control of the New York State Department of
Transportation. This operation is done in cooperation with Niagara
Mohawk Power Corporation.

I 4.2 MAINTENANCE OF THE DAM

I Maintenance and operation of the dam is controlled by the New York
State Department of Transportation. The flashboards are put in pl ace
by Niagara Mohawk Power Corporation. Once every two years a visual

I 
inspection is made of the structure by the New York State Department
of Transportation inspectors and a report on the condition of the
structure is filed in the Department of Transportation Central Office
in  Al bany. Maintenance to the structure is scheduled in a priority

I basis partly as a result of the bi-annual inspections.

4.3 MAINTENANCE OF OPERATING FACILITIES

I The gates controlling the entrance to the forebay of the power gen-
erating station are under the control of the New York State Depart-
ment of Transportation. These gates are operated infrequently and

I are used only to accoimiodate Niagara Mohawk when dewatering of the
forebay is required.

I 4.4 DESCRIPTION OF WARNING SYSTEMS

No warning system is in effect at present.

I 4.5 EVALUATION

The dam and appurtenant structures are inspected at regular interval s
I by the New York State Department of Transportation. Little mainten-
I ance has been done on the structural elements of this installation.

The operating mechanisms of the navigation lock are In good condi-
i tion. The deteriorated condition of concrete indicates that past
I maintenance has not been adequate.

I
I
I
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I
SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

The Oswego River Basin is located in central New York State, with a

I drainage area of approximately 5,100 square miles. It flows norther-
ly discharging into Lake Ontario in the City of Oswego. The complex
river system includes the seven Finger Lakes; Oneida Lake, Onondaga

I Lake, the Barge Canal and outlets from the lakes to the canal . The
basin ’s major rivers, the Seneca, Oswego and Oneida, are incorporated
i nto the Barge Canal System as are Oneida, Cayuga and Seneca Lake.

I All of the lakes have regulated outlets except Onondaga.

5.2 ANALYSIS CRITERIA

I The purpose of this investigation is to eval uate the dam and spillway
with respect to their flood control potential and adequacy. Where
the structure is integrated with hydropower and navigation lock fa-

I cilities , interrelationships from a hydrologic standpoint have been
considered. In general , in this screening analysis , control struc-
tures and gates used for the latter two purposes are not considered

I 
as flood control devices.

The flood control potential is assessed through the eval uation of the
Probabl e Maximum Flood (PMF) for the watershed and the subsequent

I routi ng of the flood through the dam ’s spillway system.

The PMF event is that hypothetical flow induced by the most critical

I combination of precipitation , minimum infiltration loss and concen-
tration run-off of a specific location that is considered reasonably
possible for a particular drainage area. Since this dam is in the

I 
Intermediate Dam Category and is a High Hazard, the guidel i nes crite-
ria (Ref. 1) require that the dam be capable of passing one-hal f the
Probable Maximum Flood.

I The hydrologic analysis was performed using the unit hydrograph meth-
od to develop the flood hydrograph. Due to the limited scope of this
Phase I i nvesti gati on, certai n assumptions, based on experience were

i used in this analysis and in the determination of the dam’s spillway
I capacity to pass the PMF.

An HEC-l computer model for the basin was obtained from the New York

I State Department of Environmental Conservation. This model has been
developed over the years through a number of study efforts by the De-
partment with assistance from the U.S. Army Corps of Engineers, Buf-

I falo District. The model was cal ibrated by D.E.C. to a peak flood
I event, Hurricane Agnes, June 20—26, 1972. The dam investigation team

briefly reviewed these findings , It then obtai ned the flood records

I at USGS gage at Lock 7 near the dam sites. Within the constraints of
thi s scope of work, verification of the existing model was obtained
(See Figure C—8). The sub-basin designation , 6—hour unit hydrographs

I
I



routing methods, and loss rates for the model (those used for Hurri-
cane Agnes) were all adopted. This information was recorded into a
new HEC-1DB PMF model. In reviewing the regulated outlet rating
curves, it was determined the hi gh discharges for this PMF analysis
were not adequately described. Therefore, an accounti ng for these
flows was performed by increasing the modified Pul s Method rati ng
curves for these outlets (See Appendix C). In one instance, a rati ng
curve developed for one of these outlets and used by the inspection
team on a previous inspection report was substituted into the model.

The U.S. Army Corps of Engineers ’ Hydrologic Engineeri ng Center’s
Computer Program HEC-l DB was utilized to evaluate the PMF hydrology.
The Probable Maximum Precipitation (PMP) was 21.5 inches , according
to Hydrometeorological Report (HMR #51) for a 24-hour duration , 200
square mi le bas4n. Loss rates used from the D.E.C. model were in the
range of 1.0 inch initial abstraction and 0.1 inches/hour continuous
loss rate. Actual val ues used were those calibrated during the storm
of June 20-26 , 1972. Only one analysi s was performed on the PMP. It
distributed the rainfall over the 5,100 square mile area. If further
in depth investigations are undertaken , should attempt to center the
storm for critical flows since the major sub-basins lend themsel ves
to such an analysis and a potential for greater run-off. This work
effort would be a refinement of the analysis provided herein.

This dam investigation at Lock 5 is one of six dam investigations on
the Oswego River. The dams are located at Locks 1, 2, 3, 5, 6, and
7. The hydrologic analysis provides flood flows up to Lock 1 at
Phoenix, New York (Lock 7 is near the mouth of the river at Oswego).
It assumes the di scharges from the 6-hour time increment PMF hydro-
graphs will effectively be the same for all the dam sites since the
upstream run—off area is over 5,000 square miles and the downstream
run—off area is about 100 square mi les. The results of the analysis
have been compared to USGS gage di scharge-frequency results at Lock 7
(See Figure 12).

5.3 SPILLWAY CAPACITY

The spillway is a crested spiliway which reaches across the effective
width of the river, a distance of 370.0 feet. Since the dam is a
curved gravity dam, the effective crest 1~ngth is 500 feet. The
sp illway crest shape design head was est ~ed from the geometry ofthe section at 8.00 feet. Subsequently, aischarge coefficients were
computed in the range of 3.30 to 4.23. At the top of dam elevation ,
the spillway capacity was computed at 37,500 cfs. Certain plans for
the six dams, some of which were constructed under a singl e contract,
call out the average design flood as 30,000 cfs. This dam’s plans
call out a design flood of 30,000 cfs, a val ue of 37,500 for top of
dam capacity was computed from the geometry. The gage at Lock 7 has
recorded at least 4 events greater in magnitude than the design
flood. The PMF flood magnitude was computed at 81,900 cfs while the
1/2 PtIF flood was computed at 46,800 cfs. It was assumed that the
existing flashboards would fail at these high flood flow pressures
and therefore, they were not considered in the analysis.

I
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SPILLWAY CAPAC ITY

Discharge Capacit~y as S of PMF

PMF 81,900 cfs 46%
1/2 PMF 46,800 cfs 80%

5.4 RESERVOIR CAPACITY

The reservoir storage at top of dam is estimated at approximately
6400 acre feet in the river channel .

5.5 FLOOD OF RECORD

Floods have been measured at USGS gaging station 04249000 at Lock 7.
I The gage datum is 246.0 ft., the drainage area of the gage is 5121

sq. mi.; the period of record is from 1934 to present. The records
through 1974 show that 4 events have had flood discharges in excessI of the dam ’s design flood.

March 28, 1936 37,500 cfs

I Apri l 10, 1940 35,000 cfs
June 27, 1972 34,300 cfs
Apri l 4, 1960 31,200 cfs

I A Corps of Engi neers’ investigation entitled Post Hurricane Agnes
June 20-26, 1972 indicates only $14,000 in damages occurred in the
reach from Lock 1 through Lock 7 to Lake Ontario. -

5.6 OVERTOPPING ANALYSIS

The HEC1—DB analysis indicates that the dam would be overtopped as
follows :

I OVERTOPPING IN FEET

PMF 4.5

I 
1/2 PMF 0.5

Accordi ng to this analysis, the dam may not have been overtopped to
date since the top of dam discharge capacity is 37,500 cfs as is the

I flood of record peak discharge.

A number of homes and small businesses along Route 48 adjacent to the

• dam on the west bank of the river would be flooded by overtopping of
I the dam. The overtopping would occur along a hydropower intake chan-

nel. At normal pool , this structure is al ready approximately 6-8
feet above the Street elevation.

I 5.7 EVALUATION

( The spiliway is inadequate to pass the 1/2 Probable Maximum Flood
I (PMF) without overtopping the dam. However, based on the Corps of

Engi neers’ Screening Criteria, It is not considered seriously m ade-
quate si nce the stability analysis which was conducted (See Section
6) determined that the resultant cf the loads falls within the middle
third of the splllway base.

1 1].
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j ‘ 
~~~~~~~~~~ SECTION 6 - STRUCTURAL STABILITY

I 6.1 EVALUATION OF STRUCTURAL STABILI1I

a. Visual Observations And Data Review

I The dam structure was observed when the upstream water level was be-
ing drawn down below the spillway crest flashboards. Limited quanti-

I 
ties of upstream water were passing over the dam, but most of the
downstream face of the spillway was visible. The upstream side of
the dam was submerged. Under normal operation this main dam func-
tions as an overflow spiliway. The dam visually retains stability at

I this time with no indication of misal i gnment, displacement or other
structural movement.

The downstream concrete face of the dam visuall y has experienced sub-
stantial surface deterioration and spalling. No signs of through-
the-dam seepage were noted. The western half of the dam, approxi-
mately, is provided with a cap block whereas the cap section is

I missing, either removed, lost or never installed, for the easterly
half. The exposed face of about half the dam shows a loss or removal
of a relati vely uniform, several inches thick concrete surface. One

I conjecture is that the conditi on represents an incomplete mai ntenance
I operation where the facing was prepared for a new surface but didn ’t

receive it. Another is that the surface has uniformly eroded.
r The surface of the concrete channel wall between the navigation lock/

approach and river section imediately downstream of the dam is de-
teriorated and spalled, some severely, along much of its exposed

I area, incl uding the foundation for the powerhouse - structure inte-
grated into the channel wall. Some through-the-wal l seepage was
noted.

I A land wall upstream of the dam on the west side of the river and ad-
jacent to a Mi netto Village street permits the dam ’s upstream water

I 
level to be maintained above the elevation of the Street. The con-
crete in the land side of this wal l has experienced significant de-
terioration and spall ing, and through-the-wall leakage occurs. It
also appears that seepage below ground level occurs. No indication

I of structural instability was noted. Sections of this wall may be
supported on pile foundations.

I b. Geology and Seismic Stability

Minetto Dam, in the Oswego River drainage basin , is located within

I 
the Ontario Lowland which is part of the Central Lowland Province.
Bedrock in the vicinity of the dam is a reddish sandstone. It is
either the Queenston Formation of Upper Ordovician age or the Grimsby
Sandstone of the Lower Sil urian age, the latter being more probable.

I These rock units have a similar appearance in this area. Bedding -Is
essentially horizontal, less than 10 to the south.

I
I 
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I According to the 1915 Dam Report , the dam is sited on solid rock.
The details of east abutment, Dam 5, 1912 and of Dam 5, 1910, as

I shown in the 1978 inspection report, indicate that test holes were to
I be drilled not less than 10 feet into rock under all masonry to

ascertain its soundness.

I There are no known faults or shear zones in the vicinity of the dam
according to the N.Y.S. Geologic Map (1970). The Preliminary Brittle

I 
Structures Map of the N.Y.S. Geologic Survey (1977) indicates a pos-
sible fault zone located about 2 miles NNE of the dam, based on drill
hole data.

I Al though the area is located near the border of the Zone 2 - Zone 3
Designation on the Seismic Probability Map, it is most properly de-
signated Zone 2. No earthquake activity has been recorded in the vi-

• cinity of the dam. The closest earthquake, intensity IV (modified
I Mercalli scale) occurred in 1954 about 27 miles southwest of the dam.

Several other earthquakes of intensity III have occurred in the re-
gion, none more recent than that of 1954.

I c. Data Rev iew and Stability Eval uation

I Design drawings available for review show plan layout and cross-
sections for the various structural elements comprising the dam-lock
facility , but do not include information on the properties of the dam

• and foundation materials, nor stability analysis. As part of the
I present study, stability eval uations have been performed for the

dam/spillway sections. Actual properties of the dam’s construction
material s and foundations were not determined as part of this study;

1 where information on properties were necessary for computations but
lacking, assumptions believed to be practical were made. These sta-
bility computations assumed a dam cross-section based on dimensions
indicated by the plans incl uded in this report. The analysis al so
assumed the dam section to be a monolithic possessing necessary in-
ternal resistance to shearing and bending occurring as a result of

I 
loading. It should be considered that in areas where deterioration
has occurred, the section dimensions would be less than indicated by
the pl ans with some adverse effect on the structural strength ex-
pected.

I The results of the stability computations are sumarized in the table
below. The stability analyses are included in Appendix D.

I
I
I
I
i 
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The analysis indicate the dam structure is stabl e under normal oper-
ating conditions, and the 1/2 PMF and PMF events.

Criti cal to the analysis and resulting indication of stability are
I the items of upl ift water pressure acting on the base of the dam and

the relative permeabilities of the site’s foundation rock. For the

I “normal operating conditions” case, the analysis upl ift force was
based on full headwater hydrostatic pressure acting on the dam ’s up-
stream corner and a full tailwater hydrostatic pressure acting at the

I 
dam ’s downstream corner. Uplift pressures were assumed to vary
l inearly between the dam’s upstream corners , and act upon 100 percent
of the dam base. The resulting upl ift force represents a condition
that is significant in arriving at the indicated factor of safety

( against overturning.

Upl ift as computed for the normal operating condition was al so as-
- signed for the flood conditions studied , it being assumed that upl ift

pressures would not increase significantly over a relatively short
flood stage time period, because of expected low foundation rock

I 
permeability.

Al though stability of the dam is impl ied from the computational an-
alysis , repair is indicated for the cap and downstream surface. The

I dam design incl udes a significant width of structural spillway apron.
For the dam monol ith , the apron dimension has an important effect on
the computed factors of safety against overturning. A stability corn-

I 
putation ,* assuming a fracture in the apron, so the “toe” is shifted
upstream indicates the importance of structural integrity for the
lower downstream section of the dam; this assumption results in an
unsatisfactory factor of safety against overturning according to
Corps of Engi neers’ eval uation criteria. Means to eval uate the con-
dition of the dam’s upstream face al so should be undertaken to ascer-
tam the possible need for corrective maintenance.

I Concrete repairs should be accomplished for the deteriorated surfaces
of the navigation channel walls and lock structure to prevent pro-
gressive deterioration and related adverse structural affects.

I In addition to maintenance repairs to correct the surface deteriora-
tion which has occurred in the concrete land wal l protecting Village

I property from the river upstream of the dam, the below ground seepage
I occurrence should be Investigated to ascertain the cause and provide

measures for correction of the condition.

I
*This computation is presented in Appendix D but the results are not included
in the Results of Stability Computations tabulation .

I
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a SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Safety

The Phase I i nspecti on of Minetto Dam at Lock 5 on the Oswego Ri ver
did not indicate conditions which constitute an imediate hazard to

• human life or property. The hydrologic investigation has determined
that the dam would be overtopped at 46 percent of the PMF. Stability
computations indicate that the dam is stable according to Corps of
Eng ineers’ Screening Criteria. However, the condition of concrete
deterioration of the spillway surface and riverside lock walls appur-
tenant to the darn may lead to development of hazardous conditions.
Further deterioration of the concrete spillway apron could lead to
unsatisfactory stability under the 1/2 PMF. Additional stability
analysis should be performed using information developed from borings
and material testing of the spillway concrete at each monolith.

The following specific safety assessments are based on the Phase I
visual examinati on, analysis of hydrology and hydraulics, and analy-
sis of structural stability :

1. The exposed downstream surface of the spillway shows severe ero-
sion of concrete material (it may have been removed for repairs
which were not performed). Form bars were observed extending 4
i nches from the concrete. The upstream face of the dam was not
observed.

2. The concrete cap on the top of the spillway is missing on the
eastern hal f of the spillway.

3. The wall of Lock No. 5 which separates the lock from the river
channel shows advanced surface deterioration and s6~ue signs ofseepage. The concrete in portions of the lock structure, as
wel l as that of the attached powerhouse, is in generally poor
condition.

4. The Intake channel to the forebay, an above grade concrete land
- wall is deteriorated with severe surface spalling and leakage.
A small marsh area has developed adjacent to the wal11~ Some
seepage may be occurring beneath or through the wall. At normal
pool, the water elevation Is 6-8 feet above the highway which
has coninercial and residential structures adjacent to it. The
wall would be overtopped by a 1/2 PMF event. The possibility
exists that upstream flooding would occur duri ng 1/2 PMF.

5. The mechanical equipment at the dam is in operating condition.
The dam can be partially drawn down through the adjacent power-

16
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I house. A ful l draw down reportedly would damage the hydropower
equipment.

1 6. The dam, observed from atop the lock , v isual ly conforms to the
details provided on the construction drawings. There are no

I 
v isual signs of deformation or structural distress to the darn. -

b. Adequacy of Information

I The information available is adequate for purpose of this Phase I
investigation. Design and construction information is limited to
construction pl ans.

I c. Urgency

The effects of the deteriorated concrete at the site on the structur-
al integrity of the dam and appurtenant structures needs to be eval u-
ated. Further investigation of these items should be undertaken im-
mediately and completed within one year from notification. Upon corn-

I pletion of the investigation phase, construction should comence and
the remedial work should be completed within two years of notifica-
tion.

I d. Need for Additional Investigation

To prevent the development of potentially hazardous conditions , the

I aforementioned more in depth stability analysis incl uding borings
should be performed to determine the existing structural condition of
the dam. The effects of overtopping and assessment of dam failure

I 
at the abutment due to a 1/2 PMF should al so be further eval uated.
The forebay wall which leaks and has under wal l seepage should be
investigated to determine proper measures to repair the wall. The

I 
pool of the dam may be a source of upstream inundation due to the 1/2
PMF, and the impact of this upstream flood inundation should be in-
vest I gated.

I 7.2 REMEDIAL MEASURES

a. Results 0f the aforementioned stability analysis and eval uation of
failure potential at the abutments due to overtopping by a 1/2 PMF

I event will determine the remedial measures required.

The following Improvement needs have been identified :

1 1. Repair the splllway system. The deteriorated concrete should be
removed prior to resurfacing the spiliway .

1 2. Concrete repairs should be performed for the deteriorated sur-
faces of the navigation channel walls and lock structure to pre- -

I
I
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vent progressive deterioration and related adverse structural
effects to the dam and the west abutment.

- 

3. Overtopping on the east abutment section of the dam may be a
potenti al source of dam fai l ure, and remedial measures may be - ;

required.

I 4. Repair is needed to correct the surface deterioration which has
occurred in the concrete wal l protecti ng V i lla ge property from

i the river upstream of the dam should be performed.

5. Inundation potential upstream of the dam caused by 1/2 PMF dam
poo1 may require remedial measures. If damage potential exists,

I measures should be considered to restrict 1/2 PMF flows from
leav ing the river channel.

I
I
I
I
I
I
1
I
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I
CHECK LIST

- • HYDROLOGIC & HYDRAULIC
E N G I N E E R I N G  DATA

Elevations: Barge Canal Datum

DRAINAGE AREA CHARACTERISTICS: 5100 + square miles

ELEVATION TOP NORMAL POOL (STORAGE CAPAC ITY): 
_ _ _ _ _ _ _  -~~~~~~ - 308

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): — ——— *

ELEVAT I ON MAX I MUM DES I GN POOL : _________________________________________

ELEVAT I ON TOP DAM: 315.5 B.C. Datum

CREST: Barge Canal Datum (USGS + 0.99 ft.)

a. Elevation 308
b. Type Circular Crested Spiliway
C . Width See report for sketch
d. Length 500 feet
e. Location SpflIover__Entire width of dam

f. Number and Type of Gates None

OUTLET WORKS:

a. Type 6200 cfs maximum through powerhouse
b. Location West side river

c. Entrance Inverts __________________________________________

d Exit Inverts _____________________________________________

e. Emergency Dra i ndown Facilities liniji-ed case through noverhouse.
Reservoir cannot be drawn down.
Cannot draw through locks with—

HYDROMETEOROLOG ICAL GATES: out incurring damage to gates.

a. Type _________________________________________________
b. Location — ———
c. Records _________________________________________________

MAX I MUM NON-DAMAGING DISCHARGE : Flood Flow 60.00 cfs (estimated)
(Significant) Normal Operation 0 cfs

I
I
I
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[ APPENDIX B

PREVIOUS INSPECTION REPORTS/RELEVANT CORRESPONDENCE
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~~A)P—~~C--I ~~~~~~ /MP~~v~ 
(tE(.~~i 

“ M ~~.._:

Lower Poo l 290.00 r - . yr ~~tre S Ill 293.5
Lpper Poo. )08.OG I~ -we r ~~tre Sill 27~ .5

x 8 valves

1930 - Foot bridge along pow ir.v o se replanked “A” frar’~es gate anchors installed .1931 - 12 x 12 fender timbers placed on the S.E approach wall. Construction of
p i e r s  in rL’/er so. of T ook started. Lock signal li ght system ins~ al1ec.
Placed checker plates cc~er gate anchor rod.~ or No. end .

I93~ - Rep lac~d top s a b  upper Lt. cor. and extended anchor rods. Replaced t~ ther~
on W. side piers and So. app. wall. Placed pipe railing on W. side wall at
mill race. Placed hand rail along powerhouse .

1935 - Completely rewired.
1936 - Pumperi & overhauled. -

‘
1939 - Foot bridge along side of powerhouse rebuilt with steel grating.
1941 - Purc~:-d - replaced all timbers, pivots & saucers. Overhauled gate & valve

machinery. Repaired leak from power tunnel.
19144 - Overhead buffer beams & towers erected. Capstans raised to wall level. .4

1946-7 - Valves replaced, No. #1 generator repaired, new shafts & bearings.
I 1948 - New bevel gears of one governor drive.
1949 - Miter sill repaired - nay, lights on Minetto Br. were connected to lock

power circuit.

1950 - Pumped , valves overhauled, new right sill installed on lower end, patched
several places of bad cone, in tunnel. Sandblasted & painted gates. Replaced
rub st icks on lower gates.

1953 - Painted inside powerhouse - completed cleaning of gate & valve panels. New
walk over upper gates. Replaced walk over cable bridge. Replaced rub sticks.
Dismantled generator.

1954 - Painted outside powerhouse. Set dam up end. Replaced Up gate sills with angle
iron & 8” oak seal on gates. New steel & wooden guides between piers & upper
approach. Rub sticks on W. wall & replaced on gates. Replaced mitre post
up. gate.

1955 - Repaired flunee to waterwheel. Repaired stoplogs & wheel pits. A.C. power
installed. Oil heat plant installed in shop & powerhouse. Replaced 503’ of
timbers on approach wall. Built new stairs. Built new heat roou~. Remodeled
interior of Lockhouse. Repaired piers & placed new conc. Up. W. app. wall.
Rub timbers on up. app. wall replaced. New stairs at lower end. Set new
steel & repaired conc. piers on E. approach. New Au~ . generator installed.
New oil tanks. New stop logs.

- ~ew roof for powerhouse & lockh~use. Replaced cone , around upper Rt. &
tower Lt. valves. Painted powerhouse & shop inst. 150’ oak timbers on E.
app . wall. ~ motors overhauled.l

~
5
~ 

- ‘3i1 furnaces inst. in lockhouse & powerhouse. Rub sticks replaced. New
walk for cable bridge. Motors overhauled.

l9~5 - Up. gates, lock valves and pits repaired. Waterwheels overhauled. Elect.
service relocated. New workbench.

1961 - Pumped , valve repair, steel sill angle, new pivots, socket s, timbers, gates
patched , conc. repaired. New lower sill-steel. New septic tank. Portable
trash gate installed. W. walk resurfaced.

I 



MINETTO (C0N1i~.)  - 

-

1962 - I4aterwheels overhauled and r-~~aired ; rewired l imi t switche s, anchor & motor
arm pits r-paired . Lc k  limit signs installed . Pdinted interior pu~.~-r t ) u ” .

I ~ j64 - ~-,ntr ~ct M64-2 — Lock rehabili~~
,t  ci.

1966 - Conc. repairs to up. app . wall .
1 )67 — I-~’bush~d dnchor arms. Repair€J c~~nc . ~ in st~,11ed new rubsticks on U 1 .  R t .  - ;ci~r .

I LOCK O.-5 . 
-

1968 — Maint. forces refacing those portions of lock not included in reh’hilitation
contract.

I 
I
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I STATE OF NEw YoRK

CONSERVAT ION COMMISSION • 
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A L S A N Y  *

- ~~~~~~~~~~~
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DAM REPORT — 
- 

. 
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i r ..

I
I CONSERVATION COMMISSION , .
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. 
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. .-  • ‘~t~ •I-
’~i,DIVISION OF Iwi.i.~in WATERS. • . •

‘

I GENmEMEN : -

I I have the honor to make the following report in relation to the structure known u ~~:
‘ 

~~

the ~~~~~~~~~~~~~~~ Dam. 
.

This dam is situated upon the 
~~~~~~~~~~~~~~ ~~~

, 
-
.

in the Town of. ~~~~~~~~~ ~~~~~~~~~ COimty, 

..~4... V .-~~~~~ the Village or- -City ~~~~~~~~~~~~~~~~~~~~ 

The distance...d ~~~.~~~.stream from the dam, to the. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -. .,(Up or down) (Give name o( near01t ~mpoc-tIgt Ire$m or a

I is about 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-
(Stat. duata

The dam is now owned by .~ :e~i)- ‘

I and was built in or about the year..../, ’~~~ , and was extensiv repaired or reconstructed ~~~ .

during the year —~~.

As it now stands, the spiliway portion of this dam is built ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~S. vbSt~sr .1 a~~srv. o~~e,s,, 011 and the other portions are built of ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ,~~• ~~ lI~(Stat. wb.ther ul uaa.oar~. contests, earth 01 ti~~ b With 01 W11ã01% tSC~~ SU)

I As nearly as I can learn, the character of the foundation bed under the spiliway portion ~~~~~~~~~~
‘

of the dam is ~~~~~~~~~~~~~~~ and under the reen~n~ing portions
~ r J - . ~~~~~~~~~~~~~I foundation bed ~~~~~~~~~~~~~~~~~~~ Y~ 1!.-1’~.-’ - ‘~ 

-

I -
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~~~~~~~~~~~~~~~~~~~~~~~~ sow, asks on. ilcetch showing th. form and dimenij ona of a crou section through th. upliwip a’ waite-wa of
and skstck shoWing the urns information foe a cross section through the other portion of the dim. Show psrticulaty
qht of the dam above the stcsam bsd, Its thlckn.u at the top, m d  thichnus at 1k. holIsm, as neatly as yen as

. 
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I 
T h e t o t~t t ength ofth i sd am is .E~~~~~~~~~~~~ .feet. The spUIway or waste-~ ,

1

weir portion, is about .~~~~~~~~~~~ 1k~~,,~~..~~72L.feet long, and the crest of the spillway is

I abOUt -. feet below the top of the clam. 
‘ - 

.

The number, size and location of discharge pipes, waste pipes or gates which: may be used

for drawing off the water from behind the darn, are as follows: 

.. L4~~&~iiLr~-~~L • .

I At the time Jithis inspection the water levy aboJ the dam was..../ ft. in. 
-

the crest of the spiliway. •:- -

(State bsiney, in ths spu. below, whether , In your ludgmtnt, this dam is In good condition, or bad condItion, describing psrtlnvlarty
any leaks or ci-aths which yes may have observed.)

• ~t&L1~ ~~~~~~~~~~~~

Ii

1.

1 . . -

~ 
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I HYDROLOGY

- Figure C-i Watershed - Oswego River Basin
Figure C-2 Principal Drainage System
Figure C-3 Facilities (Water Management)
Figure C-4 Storm Pattern June 20-25, 1972
Figure C-5 HEC-l Derived Discharge-Frequency Curve By

N. V. S. D. E. C.

I 
Fi gure C-6 Basin Model (HEC.-l) Sub-Basins and Sub-Areas
Figure C-7 Basin Model (HEC-1) Flood Routing System
Fi gure C—8 Calibrated HEC-l Results (June 20-25, 1972)

I Table I-i Physical Characteristics of Lakes in the Basin
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T I I I I I
TI I 2
N 2  18 P I I P 1
RI 51 CEIBINE ROUTED FLOW 11/ FIlM At NODE 18
K I 17 I I I I 1
RI 51 1(80 NIASCO 1*1011 C-i
I 1 -I 211 I 5111 I I P
P 1 21.5 33 47 55 65 72 74
I I P P P I I 1.75 UT
V II
I 6633 5878 4280 2273 1211 633 334 176 93 31
I 451 1111 1.6
K I Il I I I I I
NI 52 OIIASCO 1*( 1*LNS - REIFIED PIlLS IETHOI
V P P I I I
T I I I I I I 1 92111
12 46411 73201 79991 84511 93201 99111 114511 113211 119811 126511
TZIS2VII 215711
13 611 611 611 tIll 1711 2311 2861 3411 3411 3480
13 24111 69180
N I  IS I P I I I
NI 53 MUTE ONOSCO LICE OUTLET FLOWS
T I I I I I
Ti I 1 3
K 2 II I P I P 1
N I 54 COISINE FLOWS WI TH FLOWS AT NONE 18

4 K I II I P I I 1
NI 55 READ 10CR. FLOW C-6
I 1 -1 19 I SIll I I I
P I 21.5 33 41 55 65 72 14

• T I P I 0 I I 1.5 1.14
II II
I 157 349 352 269 215 156 119 VI 70 53
1 41 26 23 II 14 II 8 6
I VI 211 1.6

• K 2 IS I I I P 1
NI 56 C01511( LOCAL FLOW C-4 1111)4 FLOW AT NONE 1*
K I 21 I I I P 1
NI 57 RSITE FLOW AT II TO NODE ZI
T I I I I I
TI I 7 3
K I 19 P I I I 1

• RI 51 11CR. fLOW (-7
N I -I VI P 5111 I I I
P I 21.5 33 47 55 65 72 74

P I I I I I 1.5 1.16
U Ii
I 2169 313$ 1170 IllS 664 396 236 141 84 SI
I I?
I 121 411 1.6
K I 21 I I I I I
NI S9 NIUTE LCCR. FLON TO NIDE 2I

I
I

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



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

6 2
S 21 I P I I I

COISINE ROUTED FLOW WITH PLOW 01 21
20 I I I I I

— SKAI(ATELES LACE IWIOWS
I 1 -1 74 I SIN I I
P P 21. 5 33 47 55 65 72 14a T I P P I P I 1.75 1.15

I I 4839 791 232 56 II
1 251 511 1.6
N I 21 I I I P 1
NI 62 SXR(ATELES LAKE OUTFLOWS
I I P P 1 1
TI I I I I I I I
12 P 17323 34756 52184 114348 218736 243492
13 I 353 747 1508 6413 13313 17359
K 1 21 I I I I 1
RI 63 ROUTE SICAII(ATELES LICE OUTFLOWS TO NOPE 21
I I I I I I
TI I 6 2
I 2 21 P I I P 1
KI 64 COHBINE ROUTED LM( OUTFLOW WITH FLOW AT NONE 21
K I 21 0 I I I I
RI 65 LIKAL FLOW C-i
N I -I 27 1 5111 P I
P I 21.5 33 47 55 65 72 74

I I I I I I P.S 1.16
I I I
I 496 946 581 351 212 127 77 46 28 17
I 7
0 VI 211 1.4
K 2 21 I P I I I
NI 46 CCIIBIJ( LOCAL FIll) C-i WITH FLOE AT NODE 21
K I 22 I I I I I
RI 67 ROUTING TO NODE 22
V I I I I 1
TI I 4 I
X I  22 I I I I I
XI 48 LOCAl. FLOW E -8
I I ~I 98 I 5111 I I P
P 1 21.5 33 47 55 65 72 74

I I I I I I 1.5 1.14
V 7
I 4987 3059 1412 642 258 135 42
I 121 411 1.6
K 2 22 I P I I I
XI 69 CONSINE ROUTED FLOW AIR LOCAL FLOW AT NONE 22
K 1 22 I I I I I
NI 71 ULOW NSVILLE P081. - NXIFIEO PIlLS METHOD
I I I I I I
TI I I I I I I 3251
TZ 3251 5411 0411 11111 11711 14111 17111 20111 Z4III 3111$

4 ~HI 6111 8011 11* 12011 141I1 15* 14611 11111
N 1 26 I I I I I
NI 7I IOUT! FLOW TO NNPE 26
T P I I I I
TI I 4 I
K I 23 I I I I I
RI 72 1*1011 TO OTISC0 LAKE C-3
I I -I 42.1 I SIll I I
P I 21.5 33 47 55 65 72 74
I I I I I I I 1.75 1.15
0 6
1 3192 VII 317 139 55 9



- VI 311 1.6 
—

K 1 23 P I I I I
RI 73 OTISCO LICE OUTFLOWS -. RE IFIED PULS 1(1)411
T I I I I 1
TI I I I I P 1 29311
12 19611 21111 23911 26111 28311 31511 32611 34811 37111 39211
T2 45711 52311 58811 65311
V3 ZII 211 211 211 211 411 VII 1111 2111 2101
TI 7161 18111 33711 53211
N I 25 P I I I I
NI 74 ROUTE OTISCO LACE OUTFLOWS TO NOPE 25
V I I P I I
TI I Il 4
K I 24 I I I I I
KI 75 IMELOW INTO ONOII$AGA RESERVOIR C-4
N I -I 68 1 5111 I I
P I 21.5 33 47 55 65 72 74
I I I I I I I 1.5 1.86
U 6
1 2118 3341 1251 435 151 57
I 251 III 1.6
K I 24 I I I I I
NI 76 ROUTE OJIINOACA RESERVOIR - MODIFIED PIlLS METHOD
V I I I I I
TI P I I I I I I
12 I III 111 1981 3510 7940 18211 22211 27111 32500
T2 43411 52311 62211 72111
13 SI 431 660 881 1170 1421 1711 1841 2111 2111
T3 $211 15411 28411 44111
N 1 25 I I I P I
NI 17 ROUTE OICNDACA RESERVOIR OUTFLOWS TO 0001 25
T I I I I I
TI I 8 3
K 2 25 I I I I 1
XI 78 COMIINE ROUTED FLOW WITH FLOW IT NODE 25
K I 25 I I I I I
XI 19 LOCAL INELOW C-S
I I -I lIZ I Sill I I
P I 21.5 33 47 55 65 72 74
I I I I I I I 1.25 1.16
U II
I 2671 3269 2131 1215 727 436 261 156 77 56
I 27
I 251 511 1.6
N 2 25 I I I I I
RI N 1011110€ ROUTED FINS1 LOCAL IMELOW
K I 25 I I I I I
NI 81 LOCAL FLOW C-S
H I -I 72 P 5110 I I
P I 21.5 33 47 55 65 72 74
I I I I I 0 I 1.1 .16
U 14
I 459 1455 1854 1454 926 591 376 239 152 91
I 62 39 25 12
1 251 III 1.6
K 2 25 I I I ~ I
RI $2 Ch INE LOCAl. FLOW IT 0011 23
K I 26 0 I I I I
N I S3 IOUTE FLONS TO NDDE Z6
V I I I P I
TI I 8 3
K 2 26 I I I I I
RI 84 CINSIPE ROUTED FLOW MD FLOW At NODE 26
N I 28 0 I I I I
RI 15 ROUTE FLOWS TO NONE 28 (TIREE RIVUSI

! . !  I !  I i

I

I



I~~~AD AQ77 flb NEW YORK STATE DEPT OV ENVIRONMENTAL coNsrpvAtIoN AL PA MY F.9

I NATIONAL DAM SAF LTY PPOGRAM. 0*? NUMBER 5 (MINETTO ) ITNV ENTORY ——F TC flJ )
SO 79 .1 8 STETSON DACW51 79.tCe000l

UNCLASSIFIED MI.

20F 2

I _
_ ___I I— t—-
,tll—t

‘I I lUII r1rl



10 ~~LL

Ii ~
~IiI8

fill ‘ IIIlI~ iiiii~
MICROCOPY RESOLUTION TEST CHART

NATIONAL BUREAU OF STANDARDS - 963 -A



11~ P ~
K I 27 I I I I I
K! $6 LOCAL FUll IL-?) AT ISlE 27I II I -I 37 I 5111 I I I

I P 0 21.5 33 47 55 65 72 74
F I I I I I I IS 1.16
II A

I I 2140 111$ 437 171 67 11
I I III SI 1.6
I K I 2$ I I I I

RI $7 h int LOCAL FLOW E-9 TO NODE 2$
I I I I I I

I ii 0 3 I
I 2 2$ I I I I 1

RI 81 £~SI~ HYJIOCHPIIS AT 28
K I 79 I I I I I

I K! $9 lOUIS TO MICE CAll. FlOP EASTEM Lii CF 8181$ IC-V
I N -I I III I Sill I I I
I I

U
a

I I
K I 30 0 I 0 I I
RI $I IOUTE FLOU *T IIIE Z9 TO NOIE 3P
V I I I I I
TI I 7 3
K I 30 I I I I I
RI 91 LOCAL 10101 5-4
8 1 -l 52? 0 SIN I I I
P I 21.5 33 47 55 65 72 741 r I I I I • I 0.25 4.86

I U IS
I 944 4797 11191 12781 1120 6513 4114 2473 1524 93~I 519 356 220 141 112

I I III 3860 1.6
I K 2 31 I I I I I
I El 42 COISIOC LOCAL FLOW ILIN IOUTED FLOII

K 1 31 I I I I 1
RI $3 ROUTE FWin TO ISlE 31

I , 8 1
VI 0 I
K I 31 I I I I I

4 Ri $4 LOCAL FLOP 1-3

I N I -1 *44 1 5111 I I I
P I 21.5 33 47 55 65 72 74
F I I I I I I 1.25 1.16
U 24
I 370 LIlA 2155 2396 2556 1742 I7$~ 953 115 522I I 386 286 *83 156 1*5 83 63 47 34 30
1 30 38 31 24
* 320 tIN 2.1
K 2 31 I I I 0 I

J RI $5 CINIlE LOCAL FLOW WITH FLOW AT NIt 31
K I 31 I I I I I
KI 86 LOCAL FLOW 1-2
U I -I lOS 0 5*0 I I I
P I 21.5 33 47 55 65 72 14

I I I I I I I 1 125 1.86
I U 14

I 553 1862 2754 2557 1484 928 381 363 221 142
I 88 49 55 II

I I 740 NI I.e
I K 7 II I I I I I
I RI 97 EONIIS LSCAL FtJN I-Z VITN FLOW AT N$0E 3I

K I 3* I I I I I
RI N LXAL FUll 1-1

I

II



K 1 -R ZU ~~~ SIN I I I~~
•
~~iP I 21.5 33 47 55 65 72 74

I I I I I I I 1.25 1.14I u 24
I 113 504 1042 1512 2516 3758 4112 4139 3602 2645
1 1816 1204 846 727 527 320 276 211 115 45
I 76 55 SI SI

I I 611 2161 l.A
K 2 31 I I I I 1
RI 99 CINIDE LOCAL FLOW S-I Will FLOW AT NONE 31
K I 31 I I I I I
RI INLOCAL F1.ON O-5

I N I -I 26$ I SIN I I I
P I 21.5 33 47 55 65 72 74
T I I I I I I 0.25 1.15
O I t

I l 17227 5835 4245 2585 1574 850 513 355 214 132
I N 36
I $41 2111 l.A
K 2 31 I I I I I
RI LII COllIDE LOCAL 5-5 11TH FLOW AT IDlE 31

I I I 31 I I I I *RI 112 ~~ I DA LICE OUTFLOW II NNOU IEI PULS NETH OS
V I I I I 1
TI I I I I I I 671111

i 12442111 635111 641111 651111 680011 735111 806111 845000
I 12891111 1151111 1304111
I 13 1110 1000 2111 4111 6111 NIl 11111 11111

13 27911 64700 114440
K I 32 I I I I I

I RI 113 lISlE FLdIS TO NONE 32
I P I I I I I

II I I
I I 32 I I I I 1
RI 114 LOCAL FLOW 0-6
N I -l 2$ I Sill I I I
P I 21.5 33 47 55 65 72 74
T I I I I I I 1.5 1.16r U ISj I 274 531 601 481 335 233 144 Ill 76 53
I 34 25 18 I t 7
I VI 210 l.A
K 2 32 I I I I I
RI IOU CUISINE LOCAL FLOW 1-6 111TH FLOP AT 32
K I 7$ I I I I I
RI II6 IIUTE FUU AT 32 T O NOIE ZS
I I I I I I
Ii I 6 2I K 2 2$ I I I I I
RI Ill CUISINE ROUTED 11.011 NITII FLOW AT INC 2$
I I 2$ I I I I 1
RI IIS LOCAL FUN S-?

1 N I -I III I 5111 I I I
I P I 21.5 33 47 55 45 72 77
I T I I I I I I 1.5 1.16

U 24
I 642 141$ NI 1872 14% 1121 14$ 536 487 3631 1 773 206 155 117 11 61 II 38 28 22
I 24 21 20 I
I 250 MI 2.1
1 2 21 I I I I I
II II8 tUNINE UITH FIJN AT NNE 7$

I K I 33 I I I I I
I RI III NIUTE FLOU AT ZITO NUC 33

V I I I I I

i !‘ .! 3 1

I
I
I
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300111 14:31 Ii Z7. ’78

I,D.uuHH ,~ ft,H..uf
11.005 NT INCMPH PACKACE (ICC-li
SM 800(1? VEISION IL? 197$

LAST NNSIFICAT1OW 26 FED 19
•,.ussuiuu.s..i n..u.i ~n.

PIEVIEM OF DESINCE OF 811CM NETUOSI CALCULATISIS

11110FF H1ISOCRIPII AT I
ROUTE HINIOCRAPW 10 2
11110FF 14T5100R4191 AT 2
CUISINE 2 NVKROC$APWS AT 2
ROUTE 411100MPH TO 6

CUISINE 2 NOIOCMPWS *1 6
11110FF HTOROCRWH AT A

RIJSFF HTNROCNNH AT 3
ROUT E HY NIOCIAPH TO a
CUISINE Z IIINOCMPHS AT 6
11110FF IITNRICMPW AT 4
ROUTE 11110010011 TO 4
ROUTE HTIIOCIW W TO 5
RUNOFF HIOPICRAPW AT 5
CUISINE Z NIII0CMPIIS AT 5
ROUTE HYN100IAPII TO 56
11110FF 111110040011 AT 56
COISINE Z HYSROCMPWS II 56
ROUTE HVIIOCRAPII TO 6
CNIINE Z NINOCIAFIUI- l1 A
ROUTE NTINOCAAPII 70 8
111110FF HIMICINII AT 7
ROUTE 11110010011 TO 8
CUI SINE 2 NVCIOCWW S AT 8
ROUTE HTI1OCRAP*4 TO II
RUNOFF 111110040011 AT 9
ROUTE 411106MPH 10 II
CUISiNE 2 IIVI*OGRAPWS Al II
ROUTE HIIIOCRAPII 10 15
RUNOFF HILSOCRIPH AT II
ROUTE HT IIROORAPW TO II
ROUTE HY NIOCRAPH TO 12
11110FF HTOROCRIPH AT IZ
CUISINE 2 NTOIOCMPH S II 12
ROUTE NVINOCIAPN TO 12
ROUTE NIMOCRAPW TO 13
RUNOF F 111100MPH AT 13
CUISINE Z NISNSCMP?I S AT 13
ROUTE 1111100MPH TO 14
RUNOFF HIUNIORSIII AT 14
CUIS I NE 2 NV DNICMPHS AT *4
1(101? 1111110MPh AT 14
COISINE Z N?I100MPIIS RT 14
ROUT E H TIIOOMPH TO 14
ROUTE N1NOCIAPW 70 15
CUIS I NE 2 11110080116 AT 15

~

ow

~

t I!IIO0~~11 TO 14
NIIFV 11111010011 AT 14
NIVT( 171110MPH TO IS
CUISINE 2 191110MPh AT II
10111FF 191110MPh AT Il
ROUTE NVIIO0IAPII 70 17
ROUTE NTIIO0I II TI II
CUIS INE 2 NVINCWIIS IT IS
11111? UVINIOMPI AT IS
øR

~~~

t.. . 4 ~~~~~~~~~~~~~~

I

II
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~~~~~~~~~~~~
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ROUTE I?JIOCRAPW 10 21
RUNOFF Hf 110040014 IT 19
ROUTE 1111001*011 10 21
CUISINE 2 11510010011$ II 21
1111011 HT 110040011 AT 20
ROUTE 1111001*011 TO 2$
ROUTE ITNIONIW TO 2*
CUISINE 2 NINOOMPIIS IT 21
11110FF HT IROCAUIO AT 21
CUI SINE Z NT1100MP16IT 21
ROUT E 11110010011 TO 27
10.01011110110MPH AT
CUISINE Z NTIIOO$APWS AT 22
ROUTE 111100MPh TO 22
ROUTE 11181001*11170 26
1111011 HT URIGRAPW II 23

~~

T E 1111001*111 TO 23
ROUT E 111110010011 TO zs
RUNOFF NT1110lUll IT 24
ROUTE 11110011011 TO 24
ROUTE HT MQ~~PH TO 25
CUISINE 2 1110100MP16 AT 25
RUNOFF H111101001( AT 25
CUISINE 2 IIT IIOCMPHS AT 25
11110FF H1IROC1IPII AT 25
C0M INE Z NTCIOCMIHS AT 25
ROUT E 11110010011 TO 76
CUISINE 2 111510080011$ AT 26
ROUTE NIII0C$APII TO 28
RUNOFF H1IRlOR*0II Al 27
ROUTE 111110010011 TO 28
CUISINE 2 1111100W11$ AT 28
11110FF 111100*1011 AT 29
ROUTE 11110010011 TO 70
10110FF 11010010011 AT 30
CUIS I NE 2 1111100100110 AT 30
ROUTE N1IIOCRAP11 TO 31
RUNOFF 111110010011 IT 31
CUISINE Z N1S100PAPHS AT 31
RUNOFF 111100MPh AT 31
CUISINE 2 NTII001APHS IT 31
RUNOFF 1110100MPh AT 31
CUISINE 2 111110080116 AT 31
RUNOFF HTIIRII0RWII IT 31
CUISINE 2 11111001*0118 AT 31
ROUTE 11110010011 TO 31
ROUTE 111110010011 TO 32
RUNOFF 1111100100h1 IT 32
CUISI NE 2 N11100MPH6 AT 32
ROUTE 11110010011 TO 28
CUIS I NE 2 111100400118 AT 2$
41110FF 111100MPH AT 2$
CUISINE 2 NT 110011016 AT ZR
ROUTE 11111011*011 TO 33
1(0 01

I,,u.u.s. a...n.. u.un... .n,
FLISS 111110180111 P1011CC (ICC-I)
NI 800(11 NEISIOP ILl 1911

LAST NISIFICATION 26 1(9 78

MI 8410 79116127.
TINEl 13.31.35.

I
I
I
I



I 08NE00 lINER 1*811
ICCI N

PIP- 0(0101.01 NIL ISIS

I JCISP(CIFICATIOI
IS 0* 11111 10*1 III 1111 N(TRC lOLl 1111 NOTAS
41 6 I I I I I I 4 I

JOPU 1101 11001 TROCE

I 
5 I I I

ISiLTI-OLIS 1111(181510 110(4101010
LM’ I (0710” A 1.1710” 1

ITIOSs .21 .40 .11 .41 II LII

•HISS4HI •H,niHi iUhiUSii iunsiH, ,i•IIH5H

I SUI-~~* 111111? CMPUTATIOII

I 180CC CMII. LOCK 31*! RICCISI (5(0 MEl Al l

I I$TAQ ICUIP IECON 11101 SIT SIT 1111 18110€ I~~O
I I I I I I 1 I I

1111001101 PITH( 111700 11110 TM1A __ 11811 11800 11110 111011 18111 1.0CM.
I -I I 00.00 0.00 5100.0 III 1.111 I I

H..N.u. •.ninn. Hu mus..

)I11IO0~~ I *17110

j 2 111CC 01111110CR 2$ P001171* (RIflED FLOP 11011 LOCK 381
1 ISTAS ICOIP ICCIN 11*01 JOLT JUT 11111 ISTA0E 11100

2 I I I I I I I
r 1011110 IOTA
I 01.08$ 01.05$ *110 INES 15111 IIPT 10111 1511
1.. II 1.100 1.11 I I I I I

ISTPS IST1( LAO NISIK I TSR STOM I SPIAT
I 3 I 1.100 IMP IMP I. I

un.iun. sunan.. muss.... , sun.....

SIS-MEA 111110? CUISUTAT 180

3 6800001* 000(1 LOCAL (IPLOUS TO LOCK 29 (115-411* (-II

18Th 100111 1(011 11001 51.1 SIT 11111 ISTIGE IRUTO
2 I I I I I I I

I 111111.0 *. IOTA
1 111950 11110 IMEA 11W 1111* 11010 RATIO 1*111 18111 (0011.
S I -I 147.00 1.00 5100.00 III 1.001 I I

~~CIP IOTAI a_a — 0• •• — *4. a..

II



•IL ~ &4 1iL ~7I —

I I I  21.51 33.11 47.05 5500 45 01 72.11 74.11
1*100 0010111(9 II UI 0110011 IS .934

LOSS IOTA
11107 STIll 01115 ITIOL EMAIl STMS 1110K STilL CIISTI 015111 RTIIP

I IN IN 1.11 IN 0.11 1.11 .55 OS III IN

I NECESSION IATA
STRISs 140.01 11001’ 551.11 RTIOI” 1.61

I EIS-01-P81hI0 FIll

I IDJA 111.10 0(9110 RAIN EICS LOSS 0010 0 10.1* 1.11 011100 RAIN LICS LOSS ClIP S

SUM 14.86 11.56 3.30 186787.
( 377.1( 294.11 $4. 11 52E.ZZI

•Nmummu u.n...... a.unas.. , sums...... u.s..,...

I CUISINE N151001*PIIS

4 00151110 ROUTER MS LOCAL FL0110 IT LOCK 29

I 15Th 100111 1(0011 11001 JOLT SIT INIIIE ISTAGE LOUTO
2 2 I I I I I I

n.m...... ,m,,u.... ..,mu,s,, •u.n.n. sun..,...

HTDIOCRAPI4 RUUTINC

- 5 IOUTEI 171100*00hI TO 1.0CR 27 IT 110110

15Th WOlF IECOP 11101 JOL T JUT tUllE 15100€ 111170
6 1 I I I I I I

j  NOUTINO IOTA
I 0108$ CLOSS *110 1115 18*11 101T lOW LSTR1. 1.1 IMP III I I I I I

NSTP$ ISTOL LAO 1118101 I TSR STORA ISPIAT
I I 3 IMP IMP IMP I. I

I m m . . . .  umnm.H~ ,mH. ..,. umHN. ..

I Sli-ONEA 11111FF CUIPUTATION

1 4 101111 ‘-ilFillUlt (1011. 1111CN$ VICINItY 01 LOCK 27 (SUI-MEA (-2)

I ISTIS 100111 1(001 17101 JOLT SIT 11111 ISTOCE 100110
~ I I I I I I I

1 1111001101 111*
1 1(000 1510 TME* SNIP 71511 11500 RATIO 111511 ISMI LICk

I -I 118.01 III 5184.0 III ION I I I

000010 lATh
I 010€ 0118 16 112 124 *45 liZ in
1 0.00 21.31 33.01 47.01 35.11 65.01 72.00 74.84

71100 00*11(9 17 UI 01101111$ .934

I
I
I 

—. . - - - - . -———~~
----, -. — —..- ________ -



u~u isiu -
10101 SIMS 01111 1115. EMAIl STS(S IT1OK STilt. CUSIL &SII ITIW

I I IN 0.00 1.84 5.84 IN 1.84 .51 IS IN 1.11

110(55101 DATA
SlITS’ 111.00 MCIII’ 470.0 ITIOI’ 1.61

I I £15-CF-PERIOD FLO W
15.11 ILlS 0(1101 NIl EICS LOSS ClIP I 10.11 11.15 PE11O~ 6111 LICS LOSS CORP S

5(11 14.06 11.56 3.30 14731$.
I 377J I 294.11 $4.11 4I1IJI)

I sin...... .n.m..n, su e..... . .uu..n.s ..u...nm

00111111 111100l*011S

I 
7 0*1111111*15 10011. 11.0110 AT LOCK 27

15Th ICUIP IECON 11*01 JOLT SIT 11*11 ISTAGE 111110
A 2 I I I I I I I

s.i.m.m.. . .mn..u ms...... ....urn.

i 110-411* 1111FF CUIPUTATION

I $ 111CM. FlOW 1-3 (101* 10CM. TO $8001 CMIII 1-29 TO 1-27)

05Th 10110 - IECIN 1110€ SIT JUT 111111 ISTAGE 1*1170

1 3 I I I I I I I I

I 1111100*11 DATA
111100 11110 TMEI 50* TISII 11500 RAT IO 111011 15111 10CM.

I -l 51.11 0.00 510.11 0.11 1.100 I I I

1 000010 IOTA
Slit 0118 1$ 412 124 448 Ri! ISA
IN ZliI 33.11 47.11 55.11 65.11 72.11 74.11

TWO CIIPUTEI 07 1)1 P100111118 .934

I 10550*1*
LROPT STIIS 0(1(9 41101 (RAIN 5110(5 1110K STRTL CIISTL 11.511 ITIIP

i I 1.00 III 1.00 IN III III II .15 III III

I IECES$ION DATA
STlTO~ 111.84 11051’ lIO N 11IOR~ 1.61

I I Um-OF-PEMIOI FLOW

1 11.1* ISJA 0(1101 lAIN (ES LOSS 0110 1 10.11 ILlS 014111 RAIN EICS LOSS COW l

SIll 14.86 11.56 3.30 65053.
I 377.11 094.11 $4. 11 I$4 .II)

I •i,i....s. mmmi...... suisum.. sHun. ... ...n.mmu

N9 ICUTI08

9 10111(9 FUN 1-3 10 1.1111 (MIII 6)

I

II



ISTM ICIP 1(084 11101 SIT JUT MIII 151101 0*1110
A I I I I I I I I

I 10111101111
11.05$ 01.05$ *110 111$ 1811 IOPT COW LSTU
1.1 IMP IN I I I I I

ISTPS 11TP. LAS 805(0 I TSR STMI 1515*1I I 5 2 1.111 IMP IMP I. I

I mumeisuSim isis..,.. . 5 UiUImU 5iUisUU

CUISINE 117110010011$

II 0*110111 11.0115 AT ISlE 6

I 15180 ICIP 1(001 11001 JOLT SIT lUll ISTAGE 111110
A 2 I I I I I I I

usmu~esum mu....,, sHun..., H.ft.ms ,,sumH,.

SOP-MCI 11110FF CIIIPIJTITIIII

I Ii CNIMIOAICIM LICE 1*1011

1S1*S 10011 1(001 1701€ JOLT JOlT 11011 ISTICE INTO
I I I I I I I I I I

I 11110010011 $111
11710 11110 1111* SIlIP TRSOA TRSPC 4*110 151011 15111 LOCAL

I -I 104.00 1.84 5)00.0 0.00 1.111 I I I

1 000010 011*
SOlE OIlS 16 RI! 124 148 172 ISA
1.00 21.51 33.11 41.00 55.00 65.11 72.84 74.11

11500 COIPUTO IT TIlE P100MM IS .934

I
11101 5110(1 5.11(1 RTIOL MMII SlitS ITIIC STIlL CElL 01511 1T111

I IN III 1.11 0.11 III 1.11 1.25 .13 0.84 1.00

110055101 DATA
STIll’ 311.11 11501’ 1100.0 RTIMs 1.41

r I OS-OF-PERIOD FIll

1 151* ILlS P11111 Nfl (ES LISS COIl S 10.11 11.15 Ff1101 RAIN (ItS LOSS CCII’ 0

SIll 14.06 12.00 2.56 252691.
I 377.)( 315.11 73.11 71IC.41)

— sin. ...., sums..,.. .iu...,u .,.,.uu, •s.rn.n,

1711100*11 IOPTIIO

12 CI~~ AICI11 LICE OUT FUN 05110 101111(1 OILS 1111111

15780 ICIP 11011 17101 SIT JUT lUl l 05111 10511
I I I I I I I I I

INOlU IOTA

I
I

‘II



— -- sq~ I*~ I~~~ ~~ r- - LSIN
II 0.01 III 1 I I I I

NIPS $T0( LAG 115101 I TSR STUN 1501*1
I I I IMP 1.01 1.111 51111. I

STII*II 1110.11 2110.00 3I9II.N 42500.0 5310.0 63711.N 7410.00 04900.11 9550.11 IIAIN.N
21250.00 319111.00

1110101 SIN SIN SIN 51.11 ZIO N 411 15 IMP.N 1561.11 2251.00 1100.0
6301.00 2013AA.N

uu.m.n. ......... , •,.,,... ,. ,I4,.e,u,

117110040011 10111110

13 IOUTEI IITFUM TO FLINT CREEK 1011111

ISTM 10011 11001 ITI00 JOLT JOlT 11111 ISTACE 111110
S I I I I I 1 I

ROIITIN 111*
1.05$ 01.055 11)0 IlES 1511 1001 lOll LSTI

0.5 1.111 1.00 I I I I I

NIPS RSVP. LOG 115101 I TSR STOIA ISPRAT
I 12 5 IMP 0.01 1.110 I. I

h P ‘‘‘ ,A :(zi*<z4. , ‘‘ P. ‘ru<t<:(r( ’ p ‘.z(~(;(r s 0 p :(zi._ :~~, P ‘sz(u(ij Jui

P ‘ 511-11* 11110FF CIIPUT*IIOW

II A.IIT ~~EK INFLOW A-!

ISTII 10111 CCCII 1100€ JOLT JUT III ISTAGE INTO
S I I I I I I I

1711000*11 IOTA
111110 11110 1151* SOW 1151* TISPC 4*110 1511011 ISAII LOCAL

I -l 102.0 IN 51N.N 0.00 1.111 I I I

PIECIP DATA
SOlE 0118 14 II! 424 148 172 496
5.11 21.50 33.11 17.11 35.11 AS H 12.00 74.11

11500 001101(1 IT UI P100051 15 .934

LOSS OAT*
LOW? STill 5.115 17101 MMII SlitS 1110K STIlL 011511. 015111 RTIIP
I IN 1.00 1.00 5.11 0.00 1.00 .50 JA III IN

PECESSIOP NTA
SIIlOz 90.0 01051’ 2111.111 ITIOR’ 1.41

- Elll-OF-P(RIN FLOW
15.11 ILlS 11100 RAIN COOS LOSS ClIP S 10.1* ILlS PERIOD NIl EICS LOSS COW I

SIll 14.06 11.11 3.7$ 1334$1
( 377.11 201.11 96.11 3779.93)

______ ______ ______ ______ ______mm..... . •sususu Inusu.. u ss.unu. ,.i.smsue

I
I
I
I

-- a--



CUISINE 1111000*115

15 COISIE 101119 CMMSWJA OUTVLIIIS IS FLINT CR INFLOWS

I 15111 100* (CMI 1501 JOLT WIT 11511 ISTASE MUll
5 2 I I I I I I

mm...... ..m.n. ... mum..,, s...mu. ..muis.

I 11111000111 IOUTIN

14 OUTLET 101110 TO LOCK 21

15TH ICOIP CCCII ITIPE JOLT JOlT 11*11 15110€ IAUTOI SA I I I I I 1 I
10111110 RITA

5.15$ CLOSS *110 lES 1511 IWT 10111 LSTI
1.1 0.01 0.11 I 1 I I I

I NTPS ET01. I TSR STUN ISPR*T
I 7 3 0.01 IMP IMP I. I

5.4....... m..m..,, muisism. isis...... Hi.ui.s. ’

54-11* SlIP! C0IPUTAT Ill

1 Il am.n 10011. FIJI 1-3

ISTM 10011 IECCN 11*01 JOLT SIT 11111 151*01 1*1110

I 
56 I I I I I I I

1111000*11 DATA
114710 111)0 50(1 $101 TlS1A TISOC RATIO 1501 15111 LOCAL

1 -I 155.11 IN 511111 1.11 0.01 I 1 I

I P11010 DATA
SPOt P118 IA lIZ 124 III Il! ISA
5.11 21.51 33.N 41.N 55.00 65.11 12.11 74.0

I 
11500 d IlUTE) IT TIlE 0110110 IS .934

LOSS IOTA
LMPT STill 5.115 11001 (RAIN SlitS RTIOR STIlL CIISTL 01511 1T1111

I IN I.N I.N 0.11 IN 1.11 II IA IN III

I 11155101 RITI
SlITS’ SIN UC~~ 211.00 11101’ 1.40

I OS-OF-Pu N FLOW1 10.11 ILlS 011111 NIl COOS LOSS ClIP 0 10.1* 11.15 01*100 NIl tICS LOSS COIl 0

SIN 14.04 11.16 3.N II1L A.
( 377.11211.11 97.11 5W.23)

i.sumiiu. ...m.m.i ,. isu pmiumm •mu •j su s u

I CUISINE 1711000*118

II CISINE 1005. FIll 1-3 1111 ROIl AT 1051 27

I
I
I
I 



I - - -- -
~~~~ISTAS 1C0W 1(001 ITIPE JOLT FIT 1~~~ 15110€ 111)10

56 2 I I I I I I

m44m4.mii~ •m.,mu. .4.4..,.,,

I 1111000111 lOUT INC

It lISl E OUTLET TO CI~~

I 
15TH 100111 1(001 ITIPE JOLT SIT lISlE 151W INTO

A 1 I I I I I I
1001110 DATA

t~~ CLOSS lId lIES ISANE 1001 1000 LSTR

a II 1.111 1.11 I I I I I

I 1510$ *5111. LAG MSXK 1 TSR STUN ISPRIT
I 1 I 0.01 IMP 1.01 I. I

Umtt tH•I m•4mu~m UHH4H4 im~444H4•

i 54111 1111000114$

I 20 aNIlINE Fl-OW IT 6(OWTLET FLOW . E-I, -Z . (-3)

ISIII 101111 1(081 ITAPE SIT JOE CMII 15T10E 1*010
A 2 I I I I I I

•m.mmml ,

I 11111001014 1001110

20 MUlE FLOWS AT 10CR 21 10 150(8

I ISTAS ICOIP 1(011 11001 JOLT SIT CMIII ISTIOC INTO
8 1 I I I I I I

11JUTINC DATA
OLOSS 01.05$ AVG lIES 15111 lOFT 10111 L$TR1 1.1 1.111 0.11 I 1 I I I

.1 
ISTOS 1115. 1.00 11K! 1 TSR STUN 0501*1

I 0 3 0.01 1.01 1.10 I. I

I 
_______ ________.iti niimi IUIH4SI4 sum....is 53.4443444 3444434443

515-11* 11110FF CIIIPUTATII*

22 10011. 11111110CR 27 10 LOCK U ((-Il

1 15TH 101111 CCCII 1T01 JOLT SIT I~~~ 15110€ IWO
1 I I I I I I I

- 11511110*. DIII
111710 IMP T11A 5101 11511 TRIPE RATIO 1511111 15111 LOCAL1 1 -l $9.11 1.11510.11 IN IMP I 1

01110 DATA
SPOt 0110 06 II! 124 III 172 1%
•~~~~ ~~~~~~ q i~~~~ IT US ‘r ag ,,ag 1~

I

II



1*500 00001)111 17 III 0*00051 1 -~~~~

a - LOSS OATI
LIOPT STill 5.111* RTIOL (RAIN STU(S 1T101 STITL CN$11 5.5411 ITI~I IN 1.0 1.0 1.0 0.00 iN .50 .06 0.11 0.1*

11155101 RITAI ST1TS~ 10.11 11011’ 341.1$ 11101. 1.61

I ElII-OF-PER100 FLOW

I 
10.1* ILlS 0(1111 RAIN tICS LOSS COIl S 110.0* 4.15 PERIOD Nil (ICS LOSS COIl I

$041 14.86 11.08 3.78 119181.
1 317.11 Z81 )t 94.11 3I9LA4

1
.44,4.4,,, •H,m,~i a~m+IIi,, mIll..,.,,

I 111110010011 ROUTING

23 lI.ITC FLOWS AT LOCK 26 TO lOll 8

ISTAS ICIIP CCCII 1110€ SIT JOE 111.111 151*01 IMITOI •8  ~ I I I I I I
ROUTING RITA

tOSS CLOSS AVG lIES IS*II lOFT 10111 1.51*
1.1 1.111 1.0 I I I I I

I 1510$ ISTIL LAG 11181K 1 TSR STUN 1501*1
I 2 I 0.00 1.10 1.01 I. I

3314114433 HmmH,m mmmi..., •.um..,

00110100 HTIOOCRWIIS

I 24 0011100 ROUTED MD LOCAL FLOWS AT IDlE 8

ISTAS 10011 CCCII 11*01 .111 WIT 11*111 ISTAGE INTO
8 2 I I I I I I

mmii ,..,,, •,mmm, 3.4., ,....I $7010010014 ROUTING

25 ROUTE FLOWS IT NOSE I TO NOSE II

1 ISTIO 101111 11011 11*01 JOLT SIT lISlE ISTNCE INTOI II I I I I I I I
ROUTING RITA

01055 CLOSS AVG 100$ 0511 lOFT 1000 LSTR1 II 0.011 0.0 I I I I I
• 1510$ ISTP. LAG 11515 I TSR STUN 1SP*AT

I 5 2 1.111 1.10 0.01 I. I

i J  
_ _ _  _ _ _

- 

•.umem.u ,..u•u.. 34.mmuifm 3311313341 m.m,umm

I ..~~~~- .— -

I
I
I 



- - 1W15EL~~~WI t~~~~~1~

26 10CM. FLOW NETNED LOCK 26 1110 LOCK 25 (1-5)

I ISTAS 10011 1(011 11*01 JOLT JOlT 11111 IST00E INTO
9 I I I I I I I I

11111000111 0*1*

I 111700 11110 TMPI $101 1150* 11500 RATIO 1511011 ISlE LOCAL
I -I 18.N 1.11 310.11 0.1$ 1.111 I I I

01110 DATA

I $011 OIlS *6 *12 *24 149 *72 *96
III 21.51 33.0 47.N 55.0 65.00 12.11 14.00

11500 COIIUTED IT TIlE 0100110 IS .934

LOSS DATA

I 1*111 STUN 11.1111 RTIOI. (RAIN STOICS RTIOK STRIL CIISTL Al-SIll 111111
I 1.0 0.0 IN III III 1.11 .50 .06 III IN

1ZCESSIOS DATA

I 
$1110: 91.11 8RCSN~ 91.00 11101. 1.40

I EN-OF-PERIOD FLOW
10.01 ILlS 011100 lAIN (ItS LOSS CIII’ I LII 110.111 PERIOD RAIN EICS LOSS COIl 0

$111 14.86 11.1$ 3.78 23275.
I 371.11 211.51 96.11 659.171

Ill 0m4uU~ 1411341011 l,,353m,,4 .*.me...u 3.44,3.4,3

IYRIOGRIOII ROUTING

1 27 MUTE IIFLOU E-5 TO 1000 CI

ISTAS 100110 1(000 11101 JOLT JOlT lISlE 151*01 111)10
II I I I I I 1 I I

• ROUTING DATA
SLOWS CLOSS AVG lIES ISlE lOOT 10110 LSTR

1.1 1.10 0.0 I I I I I

15105 15101. LAG MSKK I TSR STUN 1501*1
I 2 I 1.111 1.111 1.111 I. I

1144343411 443111333* 3311444411 1144141111 HII3*IGII

COISINE ITISOCR*0I4S

I 20 0011100 101011 FLOW WITH FLOW IT MOE II

1 15108 10011 11001 11101 JOLT SIT CMIII ISTACE INTO
II 2 I I I I I I I

~m~mmimfm , 3140533433 3013141141 •3 533.Il 3453533153

I 1411*0011011 ROUTING

29 10111 FLOWS AT 11011 II TO IS

I
I

I1



• I.1 I~~~ i~~~~ rTw~ ,‘i~r ~~wi i~~~~ ~~~~~~ 
- - -  — -  -

IS I I I I I I I

I ‘ 
ROUTING DATA

h ISS CLOSS AVG lIES 15111 lOFT 1011 LSTI
II 0.01 IN I I I I I

WSTPS IST1L 1*0 111511 I TSR STOSA 1501*1
I 5 2 1.111 1.01 1.111 I. I

eu,m..m m.,..m*..m m.m.~e.. •13l311431

I 011-111* 51111FF COIPTJTIIION

30 LOCAL 1IILOU I-I 11110 SIlICA LIII

I 151*0 100411 11001 1110€ SIT SIT 11111 ISlAGE INTO
II I I I I I I I

NYRIOC01II DATA

I 111100 11110 TIREA 501 1151* TWO RATIO 15110W 15141 LOCAL
I -l 113.N IN SIN.N 0.0 1.11$ I 1 I

• PRECIP DATA
SOlE P115 14 lIZ 124 III 172 194
IN 21.50 33.0 47.00 55.11 45 11 72.00 74.11

11500 COIIUTEI II 11110100110 IS 934

LOSS DATA
LIOPT STill ALTIII ITIOL (RAIN STOICS 111011 STRTL CIISTL ALSIII 11111

I IN 1.1$ 1.0 IN 1.0 iN 1.51 .03 III 1.1$

IECESSIDA lAtA
STRTI~ 111.11 ~~S1’ INN 11100’ 1.60

1 • I ENI-OF-PERIOO FLOW
10J1 ILlS 01*100 RAIN (105 LOSS 0041 0 110.01 ILlS PERIOD NIl (ItS LOSS COIl S

I SOIl 14.96 11.79 3.07 242112.
I 311.) ( 299.11 78.11 4815.47)

p1,31103., 3114144011 104113.341 3111313330

1)101001*014 RUSTING

1 31 11*1 LIRE OUTILOS 0/ 111011111 OILS

15110 10111 11011 11101 SIT SIT 11111 151*01 1*1)10
• II 1 I I I I 1 I

I ROUTING DATA

~JSS CLOSS 96K lIES 15*11 lOFT 00111 LSTI
II 1.10 1.11 1 1 I I I

I ISTPS 15Th LAG 1115101 1 TSR STUN 1501*1
I I I 1.111 1.111 1.111 147111. I

STOACI 117111.0 1Z~5N.N 141111.11 153511.11 11711111 111111.11 191111.0 21410.0 2171111.11 0.11
*20550.0

1 OUTFLOW 120.11 321.0 445.11 530.N 575.11 41I.N $91.N 1130.0 1471.11
2610.11

I
I’

I

L



I
1131114143 3434131411 1131143133 3111441111

I NTMOCIIOI4 10111110

32 MUTE 11111* LIII IIJTFLUN TO 17

I ISTII 10(111 Sf001 11111 JOLT SIT lISlE ISTA0E INTO
12 I I I I I I I I

MUTING DATA
hISS CLO$S AVG 111$ 11011 lOFT IPIF LSTR

I 
1.1 1.111 I.N I I I I I

1510$ ISTIL LAG 11151(1 1 TSR 5101* 1501*1
I 4 7 1.111 1.111 1.111 I. I

I131141414 1141111141 53111411*1 IllIllIlIl •lU44I Hl

51)1-lEA 1(11001 COIIPUTATIOI

I
ISTAS 100111 1(001 11111 JOLT WIT INANE IST*C( INTO

12 I I I I I I I I

I
111700 111(0 110(0 $111 TRSDA TRSPC RAT IO 151011 ISlE LOCAL.

1 -1 524.11 IN 310.00 0.11 1.101 I I I
I 011010 RITA

SOlE OIlS 14 lIZ 124 14$ 172 196
III 21.50 33 11 47.11 55.11 65.10 72 .11 74.11

1*500 COIIUTEDIT I5( P08010*1 IS .934

LOSS DATA
h OOT S11l(1 0111CR 11101 (NIl STNGS ITIIR( SIRTI 015Th ILSIII lTIII’
I 0.00 III (.11 III III (.0 .50 .13 0.11 IN

• NECESSIOW DATA
4 

-‘ SIlTS- 511.11 alCIII 29N.N 1T101’ (.40

r I (IS-OF-PERIOD FLOW

1 110.0* 11.101 PERIOD MON EAtS LOSS C01F I 111.1* 41.501 111101 RAIN 110$ LOSS 0501 0

500 04.96 12.52 2.34 74fl;9I.
C 377.41 31 8.41 59.4 (21007 .99 )

F 0403.1131 1411h1013. 1 1~~~~~ U41111111 ~~~H131h1

COMIII N11100&1111S

- 34 00110111 LOCAL FLOW D-2 IS lOOTED 111111* LICE OUTLET FLOWS

I ISTIS 100111 15001 STIlE JOLT SIT l~~~ 151*01 INTO
52 2 I I I I I I I

131UUIII 0143114111 0111111333 1141131111 1114114111

0~~~~0*SV 011mw

L_ ~~~~— - - - — —



I _ __ _  _  _

35 NEIECA 1*1(1 OUTFLOWS - 10111110 OILS 11(11100

I ISTAS 100111 1(001 11111 JOLT JOlT 11*11 1STACE INTO
12 I I I 0 I I I

MUTING DATA
0105$ CLISS AVG lIES ISlE 1001 lOll LSIRI II 0.10 0.11 I I I I 0

1511$ 15Th 1*0 10511 I TSR STUN ISPRAT
I I I 1.111 0.011 0.10 534101. I

I S10M01 372IN.N 414111.00 454IN.N 501011.11 543011.11 506111.N 430011.11 45I1N.N 674111.11 721111.11
NIIN.N 1211111.11

I 04JIFLOO 711.11 700.00 711.01 71111 711.11 711.11 711.11 1111.11 lIO N 3011.11(5011.19 71111.11

I 143141113. IIIlHIl•*I 1311141111 •lll HlHl

11711001001 RUSTING

I 34~~ 1CA LAlCE OUTFLOWS ROUT(I T0 I3

IST*h ICOIP 11001 ITOOE JOLT JOlT 11111 1STIGE INTO
13 I I I I I I I

lOOTING RITA

I tOSS DOSS AVG lIES SIlt lIFT 1011 LSTR
II 1.111 III I 1 I I I

NSTPS NSTDL LAG 1115111 I TSR STUN 150111
I 2 I 1.111 0.110 1.10 I. I

3111413131 1131311111 lUIUIlI * UllllIll a 1111013141

SOS-lEA 11JUN01 COIPITATIOW

31 100*0 111101 1-4

I ISTAS 100111 1(001 11111 JOLT SIT 11111 151101 11010
13 I I I I I I I

ITUIDGIOII DATAI 111110 11115 TANEA _ lisa T1SPC RATIO 151011 15*11 LOOM.
I -I fl.N 0.10 3011.11 0.00 0.10 I I

011010 RITA

I SOIL OIl *4 lIZ 124 149 liZ 196
IN 21.50 33.11 41.11 55.11 45.00 77.N 74.N

TWO 00111111(1 IT 711(0111191 IS .934

LOSS DATA
LIOFT STill 0111* 11101 (NIl STOICS lTll* STSTL aISTL &SII1 R TI IP

I IN 0.11 1.11 III 1.11 1.11 .51 .15 III  0.11

IECESSIOU RITA

U SIlTS’ LOW 010511’ 2N.N RTICI’ 1.40

I *1149100 FLOP
11.11 ILlS 011011 lOll 1101 Lii i 01111 00.1* ILlS PERIOD MON £XCS LOIS COIl S

I
I
I
I

• S



• ~~~~ SIll 14.14 11.56 3.30 51530.
I 317.41 294.55 M.)I 1459.171

I
t~~ i

-. 3131111111 1111141411 3111411111 1134111311 3111114313

0000141 1101001011$
U 30 0111141 lOOTED 5(110* LII OUTFLOW IS LOCAL FLOW 1-4

• ISTIO ICIUP 1(0011 ITIOE SIT SIT 1191 ISTASE INTOI 13 2 I I I I I I I

I 3111111111 3114141133 311114303 113101131 1331411413

NTIIOCR*PlI NO TING

I 39 101011701001*0110 14 (0*100* LIII INFLUSI

15111 10*11 1(0011 lTIO1 SIT -SIT 11111 ISIACE 111110
Ii 1 I I I I I I I

ROU TING DATA
tOSS CLOSS AVG lIES ISlE lOOT lOll LSTR

1.1 1.10 0.11 I I I I I

NIPS NTI. LAO 1011(1 1 TSR STUN 1500*1
I 4 7 1.10 0.011 1.111 I. I

3111411113 *414131311 •IIHIIIII 113301141 1113131111

I 015-1111 1911FF COIPUTITIOW

40 10CM. INFLOW I-S

I 15111 100111 11001 11*01 SIT JOlT 11151 ISTACE INTOI IS I I I I I I I I

11111001011 RITAI 111110 lUNG 1101 $111 TISII 11500 RATIO 1(1101 ISI( LOCAL1 I -I 34.11 1.00 5111.00 0.11 1.111 I I I

PIECIP DATA
SPIt 011$ 14 112 124 140 172 R941 0.00 21.50 33.00 47.00 55.00 65.11 72.01 74.11

TWO COIFITEI 11 151 0*00110 IS .934

LOSS DATAI 11001 STIll 0111(1 h ilL (NIl STUNS RTIOII STIll. CNSTL *03*1 (1111I I IN IN 1.11 0.01 0.01 IN .51 .15 1.11 0.11

110155101 5*1*
I ~1~~’ flU OIC$11 700.00 RTI01’ 1.40
I I 115-01-00100 FLOW

US DA ILlS 00100 lAIN EICS LOSS COIl I ILIA 11.11 00100 RAIN [10$ LOSS COIl? 0

I 541 14.14 11.5* 3.30 47977.
1 377.U 794 .41 $1.11 1351.421

I
I

II



I 
_ _  _ _1114*13431 NISISUl3 314*114310 14*43134*1 1111113131

COISIIE 111110010115

II OMSl51 FLOW 5-5 1111111011(1 FIJI

15110 10111 11CM lIVE SIT SIT 1191 ISTOSL 1*11111 14 7 I I I I I I I

I 3111311114 IIIflI SIIl 1141144*33 114114133* 3113443*11

$11-lEA 11110FF 0*111111*1100

I 42 0*1110* LII 111111 0-3

I I$TN 10011 151011 11111 SIT SIT 111111 ISTNG( INTO
II I I I I I I I I

I 11710001011 RITA
111710 III 7101 1011* 71500 NT II 1(1511 15*11 100*1.

I -I 711.01 I.01SIN.N IN 0.001 I I I

PECIP RITI
I 5011 OIlS 14 Ill $24 145 572 196

1.00 71.50 33.11 SiN 55.00 65.00 77.11 74.00
11100 0011111111 51 TIl 011019115 .914

I OSS IATA
I 11001 $1113 P.11* 11111. EMIl STOICS 1115* STilL CISTI. 01511 1T1ll

I 1.11 0.00 1.00 1.11 IN IN .50 .03 0.11 0.00

I 110155101 lAIN

I STIll’ 1111.11 ~00. 1711.11 RTIOW 1.40

I (Nil-PERIlS FLOIl
11.1* 11.11 0111$ RAIl (10$ LOSS 00111 NO.1* 4.00 011101 RAIN (ItS LOSS COIIP I

1111 14.14 12.52 2.34 1111195.
I 377J ( 311.41 59.)13I616.I3)

I 
____ _____ _____3111111311 *1311*14*1 1411444*44 4111111111 331131301

I 0011111119110011011$

43 ~~SIlt LOOM. INFLOW 5-3 1110170 FLOW

I 15511 10011 11001 1101 SIT SIT 1191 151101 1*100
54 7 I I I I I I I

I 011111113 UIUJIUI 111104111 11111 41111 11300133

111110(11011 1001111

I 44 DAIVIA L IPIFLOW - IOW ICI 0011

10111 10000 11101 lIVE SIT SIT I 151141 10015

i 
‘~ I 0 

•
I_~ I I I I I

I
I
I 

_



— — - - -  
~~IR

1.015 CUSS 110 ItS lOll 1101 1000 LSTI
II 1.100 0.00 I I I I I

A NTPS E~~. LAG 01111(1 I 1* STIll ISPRAT
I I I 1.101 0* 0.11 4~~~ . I

STOMOI 375101.01 417101.11 441101.01 513101.01 544101.00 18950.01 630011.11 64010.00 727158.01 IN
I 1050.0 IIZIN.N

U 01111.011 1711.11 1701.11 1711.01 1711.11 3401.11 34N.N 340.00 0701.0 570.0 IN
5011.01 113500.0

I
3443313313 114*141131 3*4*03133 3344*4140* *3*14*33*0

I 11110001001 NUTINC

1 45 NOUT( CITUGA LII W1VLOM TO USlE 15

ISTM 10011 1(001 11101 .1111 JOlT lilt 151101 INTO
I IS I I I I I I I I
I NIITING OATA

1.05$ CUSS AUG IllS ISlE lIlT lOll LSTI
1.1 0.10 1.11 I I I I I

1 15105 0071. LAO *110 1 15$ STill 1501*1
I 3 4 0.00 0.00 1.11 I. I

14*3144313 3*43*43313 031114131 11*3*11133 33*331133*

011141 NTIIICMPIIS

44 0*15141111011 FLOW SIll FLOW AT lOll 25

151*0 10000 1(001 lIVE JOLT SIT 11911 ISTIGE INTO
IS 7 0 I I I I I I

144111*3*1 *1*3*13444 3411111111 33*3*4143* 3114413144

I NTIIO~~~II NUT INC

41 101111 FLOVI 180041 10

I 151*5 10000 1(011 1701 JOLT SIT 1191 ISTAGE 1*1110
II I I I I I I I I

10111001011
LOGS CLOGS *00 1411 ISlE I1PT 1011 1571

1.1 1.00 1.11 I I I I I
I 1510$ USTIL LAG USSIE I 15$ $1010 1501*1

I S 3 1.11 1.00 0.11 I. I

I 
_____ ____ _____ _____ _____• IllIslIlIl 3131111414 114411300 310131111 3131111110

00-lEA 191011 CI*IATIIN

4S LOOlL Fl.00 l-~

I

I
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I 11911101011 lATh
11110 1111$ 110 01 11111 TWO RATIO 1(11011 ISII LOOM.

I -t 191.11 0.00 510.0 IN 1.10 I I I

PECIP 1014

I 0011 011 14 1ST 174 144 117 1%
0.11 71.51 33.0 47.0 55.0 65.11 72.0 74.11

TWO CIPITE) IT 7)11 015019115 .134

I 1110 1*11
11001 5111 1.7)11 11111. 01*11 $1515 1110* ST1TI. CVIII. 011*1 11111

I 0.11 IN 1.11 8.11 0.01 LII .51 .06 1.00 1.0

41CESSION RITA
I STills 141.0 11(111’ 00.0 ITICI. 130
I I EM-OF-PERIlS FIJI

11.1* 15.15 PERIlS RAIN (ES LOSS CIII I 15.1* LM 011100 RAI N (10$ LOSS CCIII

00 14.16 11.11 3.78 227595.
C 377J1 1*1.11 96.41 6444.43)

3333144313 IISIUIID 3414431441 3114431144 $44131143

I- 171101101 11111110

I.. 49 1011 L0CM. FLOW (-6 T0 0011 11

- 101$ ICS 1(001 lIVE JOLT SIT IWO ISIIGE 1*1110I II I I I I I I S I
1 111111110 1*14

5.05$ CLOGS ISO ItS lOll lIlT lOll 1511
0.0 8.00 0.0 I I I I I

00105 01T1. LAO 115101 1 15* STill 1501*1
• 2 I 8.00 1.00 0.10 I. I

111101111 1111111411 IIIIIJUIS 3134114431 IIUIIIIU

01514111111001011$

I
157*5 10111 1100 lIVE SIT SIT lilt ISTICE 11910
II 2 I I I I I I I

111110111 1111113411 SNIHIII I 311*113114 01115111,

1 015-10 1111101 CSVTATIU

SI ItO 111500 100101 C-I

I 151$ 1010 11111 11101 SIt SIT 111 lSTII 1*518
I? I I I I I I I I 

~.. . E E ~-!!f 

I
I
I
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I -l 211.0 IN 510.0 0.0 1.10 I I I

I O*CIP SAIA
5011 NIS 14 lIt 174 140 172 194
0.0 21.51 33.0 47.N 55.0 45.N 77.0 74.11

11000 000011111 ST lIt 0111101 IS .934

I LOSS MTA
1.1001 $1111 1.101 lTIU. EMIl STI(S 1115* StIll . CI1$TL &SlI1 11141
I 0.0 0.00 .11 0.0 0.00 liP .15 IS 0.11 0.11

I lECESSIOW IATI
STlTO~ 450.0 UCOII~ IIII .N 11111: 141

I (15-01-PERIOD FLOW

I 
111.51 4.11 011105 DAIS (lOS LOSS COIl S NO.5* 110.11 011100 RAIN (ItS LOSS CIl S

SUN 14.16 11.44 3.39 264513.
C 377.41 291.11 $6.41 1411.67)

I 
______1144341433 1143041*1 3444144113 1133343311 1111131131

I 11111011011 10141110
I 52 OUISCO 1*411 1011.04 - 11111111 PULl 11(14100

15111 10000 1(0111 lIVE JOLT SIT IWO 151*01 1*1118I 1~ I I I I I I I I1 10141110 DATA
LOSS 01.05$ IWO IllS ISlE lilT lOll LSTR

1.1 0.110 IN I I I I I

I 0110$ 15111 LAO 1151(1 I TSK STEM 1501*1
I I I 1.00 0.10 1.10 9201. I

5101*01 64558.01 73211.00 7190.0 86511.00 13201.11 1950.0 116511.11 113211.11 11111.11 126511.0

1 152911.00 2VI711.0

FiSTFUl $10.0 $15.0 *00.08 IIN.N 1711.00 250.11 2841.0 340.11 3411.11 3411.0
• 2410.0 6910.58

I
1444411411 1413414311 1414141411 1411441141 3141141414

I NTMOEMPI4 10141110

53 10111(1000 Ill IWTI.ET 11.00

‘~
‘ 1 11111 ICS 1(0111 11011 SIT SIT lilt 151101 1*510• II I I I I I I I I

11171$ DATA
5.01$ CLOSS ISO IllS ISlE lIlt lOll LSTI

1 1.1 0.10 IN I I I I I

I 15100 1111. 1*0 111111 1 111 $150 1101*1
I 1 3 5.10 1.10 0.00 I. I

III IUHIH 0*5114411 1111111111 1151514114 1111111111

Ste ,_._e

I

II
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54 01IISIll FLOWS 1111)4 FLOWS IT lot Ii

I 15110 10(11 1(0011 lIVE SIT SIT 11111 151101 tIlTS
18 2 I I I I I I I

3111141300 *011314100 3114411314 1111344404 1*31141431

90-00* 10FF 01111111101

I
ISTNO 10011 11001 lIVE S1.T SIT 1111 ISTICE 11110

I II I I I I I I I I

1111111011 DIII
111710 11111 1111* 11511 TWO 11110 15*10 15*41 LOCAL

I -I 19.11 1.0 5111.11 III 1.111 I 1 I

1 05*010111*
SOOt 0110 1$ lIZ 124 14$ 172 194
0.0 21.55 33.11 47.0 55.0 $5.11 12.11 74.11

I 11500 00111410 II 1)1 0150191 15 .954

LOSS 1*11
JIlT Still 1.701 STill . EMIl SIllS 1111* STilL £11111. 1.5111 STill

I 1.0 5.0 1.08 1.0 0.0 III .50 .56 1.11 0.00

I ItCESSION 1111
STills 91.0 11051’ 200.0 11101’ Iii

I LIS-OF-PilhlS FLOW1 11.1* 4.411 PERIlS 111* (ItS LOSS COIl 8 NO.5* h i P  01*100 ISIS tICS LOSS CII’ I

SUP 14.8$ 11.11 3.78 251.8.
( 377.11 281 .41 14.41 711.41)

I 10hh14141 0~~~~~ IH 1411111*11 1444144444 4333143111

0*15141 11010110115

56 COISIt LOCAl. FLOW C-4 111111 FLOW At 1151 1$

157*5 10111 110011 ITISE SIT SIT 11111 ISTICE 1*1110
II 2 I I I I I I I

0311434344 1111414411 0444111134 1114111544 1411151111

lTIIOIlVN 10141110

51 11111! FLOW AT IS TI NIlE (I

11100 10111 I(CIN lIVE JOLT SIT lil t 151111 11111
• 2$ I 0 0 I I I I I
I lUtZ 111*
I LOSS CLOSS ISO IllS ISlE lilt lOll LIII

1.1 .00 1.0 I I I I I

I — *.• ... --

I

II
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~~~~~I 1 3 5.10 1.00 1.00 I. I

3440144411 0110441114 1144145141 1444431141 0111111111

I 515-lEA 1111007 COIIUTITION

511001.901.011-7

15110 1010 11001 LIVE .401.? SIT IWO 151*11 INTO

I 19 I I I I I I I I

111101101)4 DATA
111100 11015 115*1 9040 1151* 11500 RATIO 1115111 ISM( LOCAl.

I I -I ISO 1.0 510.0 IN 1.10 I I I

01(010 DATA
SPOt 0)15 1$ 112 124 14$ 172 ilL
0.80 21.50 33.0 47.55 55.50 $5 11 72.N 74.11

15010 COIPJTU ST 1711 0100111 IS .934
I LOSS IATI

JIlT $11411 111415 1111. EMIl STill 111041 SIITL CISTL 1.1111 11111
I I III 1.0 1.11 0.01 1.0 1.11 .51 .16 0.0 1.0

I 41CESSIOI I*TA
STIlls 120.0 100511’ 401.11 11111’ 1.41

I I EM-IF-PERIOD FLOW
1 10.5* ISP 0(1115 1415 (ItS (.555 COIl S 110 1* ISP 90108 5*11 1105 LOSS 00110 5

SUN 14.1$ 11.18 3.78 122486.
( 377.11 ZSIJ( 94 .41 3441.42)

1 1310441141 4113131144 1413141411 3311111*11 1101311111

1I15I01101N 1011150

i 59 10111 1101. FLOW TO WO 21

I ISIIO ItOll 11001 11011 JOLT SIT INIt ISTACI 11110
21 1 I I I I 1 I I

10141110 DATA1 tOSS CLOSS IWO IllS ISIIE hO T 1011 LSTR
0.0 0.10 III I I I I I

NSTP$ NSIOL LAO 115101 I TIN STEM ISP1*T
I 4 2 1.00 8.00 1.10 I. I

1111011144 1040413144 1111111111 IlIllIlIll IUIIISIUI1 ClUlit

45 0015111 505111 FUN 11111 PUS *121

J 111 10111 1(011 lIVE SIT .101 IWO ISTIOE lISTS
ti S I I I I I I I

I
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______________________
3131444015 0514111111 1351140401 0003103111 0100031310

I WI-MEl 1*1577 COIIV?*TION

4$ SICMIATELES LIII 1111.015

I 151*8 10011 1(001 11111 SLY SIT 1191 ISTIGI lISTS
20 I I I I I I I I

NT INOCIVII SITS
111150 11011 1001 51111 1131* 11000 RAIlS 11110W ISlE LOCAL

I 1 -I 14.0 1.0 5111.0 1.0 1.10 I 1 I

P11010 0*11
SPOt P15 54 lIZ 524 148 172 596
III 21.50 33.11 47.11 55 11 $5.0 72.11 74.11

11190 00111110 5? 1711 P100191 15 .934

LOSS DAIS
11111 5111(1 0111(5 51111 (5*15 STI($ STIll STITL OSSIL 015111 51111I I 0.0 III 1.11 0.0 III 1.11 .75 .15 IN IN

110(55101 DATA
STill’ 250.0 1105*’ SON 11111’ 1.40

I I OS-IF-P(RlOO FLOW
110 1* 11.111 00100 5*15 (ItS LOSS COIl I P0.5* 110.111 00100 IllS EICS LOSS 001W S

I Sill 14.8$ 11.44 3.39 11049.
( 377. 11 291.11 56. 41 2847 .234

0033040511 0411041100 0013303413 515044*540 3135145051

HTDISCWII lOOTING

1 61 INIII*T(LES LIII

151*5 100110 11011 lIVE SIT JOlT 11111 ISTIOE 1*1110
28 1 I I I I I I I

1 50111150 111*

‘ 
51055 CLOSS INC 111$ ISlE 1111 10110 LOTI

1.1 0.10 1.0 1 I I I I

• NST~ 11111. LAO 111S101 I TIE $1011 159111I I I 0 1.00 0.00 0.00 0. I

STEMOI 1.0 17323.11 34754.0 52114.0 114341.11 215736.0 243492.11

0I1fl.OW III 153.0 747.00 1551.00 6403.0 13313.11 l~359.N

I 1110511511 1414114131 3331144343 0111111111 5041114015

1 NIIISCWI1 RIOTING

43 19111 01(111*1(1(5 LII 114101.011 TI 5551 21

I ISIIS lOll? 1(001 lIVE JOLT SIT IWO 151*01 INTO
2$ I I I I I I I 0

101111$ DATA
1155 0.01$ IWO 151$ IWO lIlT 1011 1511

1
I
I
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ISTP$ NSTUI. LII MIllIE I TIN 5101* 100111
I 4 2 1.00 1.111 0.110 I. I

5131040033 1500131104 0440440504 *004444404 *044044343

0011115* 11010001015

44 01511111 IClITEA LICE IITFLIII 1111$ FLOW AT 101€ 21

I ISTIS 10011 11000 ITVE JOLT SIT IMIt IST*CE h ITS
21 2 0 I I I 1 I I

3140044044 1001144411 4401114001 1101110000 0144415404

SUN-lEA 1111077 COIIPVTIIION

I- 

IST*I 1001? 1(001 ITVE JPLT SRI 11151 ISTIOE IISTO

1 21 I 0 I I I 1 I 0

I IITISOC1OW DATA
11*110 11111 100* S1I~ 11155* TSSPO PiTZO 15505 ISlE LOOM.

I -1 27.11 0.0 5111.11 1.0 1.10 I I I

P11019 0*1*
5001 0115 56 Ill 524 ill 572 596
0.0 21.50 33.0 47 .05 55.11 45.0 12.0 14.0

r 15590 01011111 $1 111 0100151( 15 .934

I LOSS SITI
LI01T $11115 51111* STIlL EMIl 5111$ STIll 51111 011111 ALSIII STIll

I 1.0 III 1.0 010 III 1.0 .50 .06 1.0 0.11

t ECISSIOW DATA
SIlTS’ 91.0 11011’ 20.0 5T101’ 1.40

I 05-57-00100 FUN[ 10.11 11.55 011101 1111 (ItS LOSS COIl 5 58.110 ILIS 00105 lAIN (ItS LOSS CliP S

WI 14.56 11.0 3.75 35544.
1 377.11 211.11 94.11 III7 i2)

5111151111 1151505511 5441441103 0111515111 1031114414

111115* N11IS~~~I5

44 CISIIS LOOM. FLOW 0 7 11111 FUll AT 1001 21

1 15140 10811 11081 lIVE JOLT SIT IWO 151*01 1*510
SI 2 I I I I I I I

INIIIIIII 5111151011 3111111311 INI~SIIIS 3511111501

~T40IO~~~~ 15511$I
I

I 
—

~

~-



47 10UTIE TO NOSE 22

IST*5 10011 1(0011 lIVE JOLT SIT 11*11 151*01 1*510I 52 1 0 I I I I I
lISTING DATA

tOSS CUSS *50 151$ ISlE 1001 lOll LSTI1.1 0.01 1.0 I I I I II ISTPS 5111. LII MISIIE I TIN STEM ISPIAT
I 4 1 1.10 0.00 1.111 I. I

3441040550 0415143001 441444441* 3340103040 *401144104

5110-WA 1111FF COIIUIATION

I 48 LOCAL 7101€-I

ISTII 1001? 1(001 11101 .11.1 SIT 15511€ 151*01 IMiTO
10 22 I I I I I I •1 11101001011 DATA

11100 lIMO TWA SI~~ 1111* 15500 RATIO 101105 1500 LOCALI -1 98.0 1.0 510.0 1.0 1.111 I I I
I 911019 1*11I SPOt MS 54 lIZ 124 148 172 1,6

0.0 zi io 33.0 47.11 55.00 65.0 12 11 74.1115390 C10UT(5 511)1 010010 IS .931

I lOSS 5*1*(.5111 STIll 511111 ST IlL EMIl STU(S 11101 $1111 C$TL ALSIX STIll
I 1.0 0.0 1.11 III 1.0 1.0 .50 .54 0.0 0.0

I 1101551015*1*
SIlTS. 171.11 1105*’ 40.0 STIll. 1.40

I (111-hF-PERIOD FLOW1 110.1* 11.55 011100 11111 (ItS LOSS COIl S 111.DA 11.55 00100 SAIl 110$ LOSS COUP S

WI 14.86 11.18 3.75 122195.
I 377.11 211.11 96.11 3457.351

I IIH•41••4 041140414. 4411414444 0441141401

0011151 11111001*0115

6~ 011S151 505111 71011 IS LOCAL 71.05*1 NOSE 22I IST*0 1010 1(001 IT*PE JOLT SIT IWO 15T*0( 10100
22 2 I I I I 1 I

*334444434 344444~~44 *343311 004 1115110344 4443334144

lTlllCWw IpgTlNc

1 70 II.ININ$VILLE OIl. - 111117111 OILS 5111151

151*5 10111 11001 lIVE JOLT JOlT lIVE 151*01 JIlTS

I
I
I
I

-e
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. ;~.- 

— —  p I I I I I I 0 p
3 : .  lISTING 5*7*

tOSS CLOSS AVG ISIS 15011€ 1001 lOll LSTR
1.1 1.10 0.0 $ I I I I

NSTPS NSTI. lAG 11151111 I TIN STIll 1591*1
I I I 1.01 0.10 1.111 3250. I

I $101101 3251.11 5111.0 840.0 11111.10 11711.11 14111.11 17111.11 2011.11 24111.11 3110.0

5517100 9111.0 110.0 4111.0 401.11 11111.11 12111.11 11111.0 15311.11 14411.11 17111 0

5453443344 3144043345 3044333110 0401040004 40*0000005

I HTISO01APV ROUTING

11 11311107101110 110126

ISTM ICIF 1(015 ITAPE JOLT JOlT INANE IST*GE 1*1110
I 24 I I I I I 1 I I
I SIlTING IAT*
• 5105$ L~0S$ AVG ES 15*11 1001 IPIIP ISTS

1.1 1.115 III I I I I I

I ISIPS Eli . LAG lISlE I 1511 5101* ISPR*T
I I 4 1 1.10 0.111 1.01 I. I

3414343415 31444414*0 3510453044 314334*303 0530414315

Sill -WA 11110FF COIIPUT*TIDA

12 IUPLIII TO 011500 1*111 0-3

151*0 lOll? 1(000 IT11E .11.1 SRI 101111 151*01 11510
73 I I P I I I I I

NT0001*0II DATA
15100 11140 1*11* $509 1511* 11590 RATIO 1511041 ISlE LOCAL

I -1 42.70 1.0 5111.11 1.51 1.111 I I I

I PECIP DATA
I SPOt PUS 54 512 524 548 572 596

IN 21.50 3311 47.11 ’ 55.10 45.11 12.11 74.11
11090 CIPUTED 11 11€ P1001*11 15 .934

I LOSS DATA
11091 51155 lITER 11101. EMIl 8111$ STIlE STilL CElL 1.511 STill
I III IN .10 0.10 1.10 1.0 .75 .15 0.10 IN

510155101 I*TA
SIlTS’ 1.0 SICIN’ *.N STIll’ 1.40

I 05-51-011151 FLOW
- 110.5* ILlS 0(1100 DAlI (ItS LOSS COW S 11.5* 15.11 011101 5*11 LICS LOSS COIl? S

SUP 14.84 11.46 3.39 57528.
I 377.11 291.11 $4.11 l~37.51l

H0II01111 0111514331 4*43444441 4431443133 3333511134
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I
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1110001011 POUTING

I 73 OIISCO LAKE OUTFLOSS - 1108171(0 OILS 5111100

IST*5 lOll? IECOW ITIPE JOLT JOlT IWO ISTAGE 1*1110
23 1 I I I I I I

SOIITING DATA

I 5106$ 01.01$ AVG 151$ ISlE 1091 1011 LSTS
II 1.40 III I $ I I I

NSTPS NSISI. LAG 115111$ I 1511 $11111 1591*1
i I I I 1.10 1.111 1.011 ZI3II. I

I ST00*01 19611.11 2180.00 23915.10 24110.11 2830.10 3150.0 32611.11 34800.10 3701.11 3920.0
45711.11 5230.11 5800.10 65310.0

I 5517100 210.11 ZN.N 20.0 211.0 211.11 411.11 911.11 1611.11 201.10 2010.0I 7151.0 1810.0 3370.0 53211.0

u•3I3I•4I 3444311341 4404443130 3334433443 3314444141

1150100104 SOUT INC

1 74 1051€ 011500 LIII 011171111$ 10535125

I ISTAS 10011 IEC01 lIVE JOLT JOlT IWO 151*01 IMITO
25 1 I I I I I I

5011100 DATA
I 01.05$ 0105$ AVG ISIS ISME 1091 IPW LSTR

1.1 1.10 III I I I I I

NSTP$ 48101. LAO 0115111$ 1 151 5105* 159801
I II 4 1.111 0.00 1.111 I. I

3435444444 3431453334 443334*344 4134111413 14444*3044

I Sill-ASIA 1111077 CCIWUT*TIOI

75 1511011 INTO 041015*0* RESERVOIR C-I

I 151*5 10011 IECOW 11*91 JOLT JOlT 11511 ISTAGE 1*1110
24 I I I I I I I

I 1111100105 DATAI 111100 11110 1101* SIl09 1510* 15590 RATIO 111041 ISlE LOCAL
I I -I 48.10 1.0 510.0 III 1.110 I I

051010 5*1*I $971 PUS 54 lIZ 124 148 172 594
0.10 21.31 33.90 47.11 55.90 4590 72.0 7490

15190 CIIPJTEI 11111€ 01001*1115 .934

I .11S DATA
1 15111 5180 LIII STIL 08*15 SIl(S 511011 5151). CEll. 11.5111 STIll
I I 0.0 1.00 1.11 1.0 IN 1.11 1.31 .1* 0.0 0.11

110115141 DATAJ SillS’ 250.11 150111’ 10.0 STIll’ 1A1

I 0S V4Ui~ 01.15
15.5* ILlS 0(1101 DAlI (ItS 101$ CII? S I L D A  111.11 PUIOC DAlI tICS LIII CII’ S

I

~1
I
I

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~~~~~‘.‘.“.-



I -

$111 14.16 11.41 4.24 83772.
I 377.11 249.1$ 111.11 2372.14)

334*444434 1113143141 3131313414 3353504351 1311431131

I 520005*95 POUT 110

76 0011 011 *GA SISESVOII - 151171(8 91115 MIT~4O8

151*5 10011 1(000 ITWE JOLT lIT 180€ 15110€ 10100
24 $ I I I I I I I

II UTIE DATA
1.OSS 01.05$ AVG ISIS ISAIIE 1001 10110 LSTRI II 1.111 IN I I I I I

I 1510$ 115111 LAG lISlE I TIN STORA ISPS*T
I I I 1.111 1.01 1.111 I. I

I 510110€ IN 10.0 711.10 1981.10 3511.0 7941.11 11211.11 22211.11 21111.11 32511.11
1 43411.0 5230.0 42211.11 72111.11

011171011 81.11 430.11 461.11 801.11 1171.01 1421.0 1711.0 1841.11 2111.11 2110.11
4ZII.N 15411.11 28410.10 4470.10

5134111114 5111111134 3411451413 4311334311 1310141314

II11SOGR*M4 SOilING

77 10111€ OlIOlll*G* IIS(Ii10IR OIJTFIOWS TO 101€ 25

IST*S 10011 1(0011 ITVE JOLT JOlT IWO IST*G( lOUTS
25 I I I I I I I I

50111100 011*
LOSS CI.OSS AVG ISIS ISlE 1091 lOll ISIS1 1.1 1.111 III I I I I I

NSTO$. ISTIL LAG 1115111 0 TIN STOR* 1501*1
I S 3 0.00 1.00 0.00 I. II

3413141411 4531141343 3111131113 1414445443 1331141411

1 01110151 IITISOCS*PIIS

71 00011(10111(8 FLOW 01111 FLOW AT 011( 25

I ISTAS ItS? 1(011 1501 SIT JOlT IWO ISTAGE 011101 25 2 I I I I I I I

344*111313 1110110414 •lI$uhlll 3113141113 41441(4414

00-ASIA 00177 0011011111141

I 19 LOCAL IWLCII C-S

155*1 ItS? 11(51 1501 SIT JOlt IWO ISTAGE 1010

1 
25 I I I I I 1 I I

I
I-
I
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11111001*911 DATA
111500 180 20(1 51* 1150* 15590 RAT 10 1511011 ISASI LOCAl.

I I -I 101.0 IN 5111.00 III 0.000 0 I I

P11010 DATA
*971 011$ 14 SIt 524 141 512 596

I 0.10 20.50 33.00 ~1.N 55.11 65.0 ‘2.90 74 .00
TWO 0011111(6 15 11€ 0100111115 .934

LOSS DATA
10091 5100 ALlIS 1115. (DAIN 5110(5 511011 STIlL CKSTL 11511$ STillI I  III III .11 0.80 III 1.11 1.25 .16 IN III

SICISSION DATA
51510. 251.11 lESS’ 511.11 51101: 1.48

I I EIS-W-PERIOD 71011
110.5* ILlS PERIOD DAlI (ZC$ LOSS CCI? 0 NOJA LII PIStOl RAIN EICS LOSS ClIP S

I $1111 It.84 11.77 4.05 124945.
$ 377.11 214.11 III.)) 3594.48 )

I 3131414111 3131441131 14111*1414

00111111 HTDAOCS*OIS

11001115€ SCOTt) FLOWS~ LOCAl. 1071511

ISTAS 1001? IECON 11*01 JOLT JOlT 1111€ ISTAGE 1*100
25 2 I I I I 1 I I

3411314444 331411*434 •01141*lI 1144311141 1141343114

I $11-lEA 51111077 COIIUTATIIIN
1 SI LOOM. 71.011 C-I

I 151*5 1001? 1(0111 IT*PE JOLT JOlT 11111€ 15201 111)10
25 I I I I I $ I I

11181005*91 DATA
15100 lUNG llE* Sill TISIA TRSOC 11*110 111101 ISlE LOCAL

1 1 -I 72.N 1.00 5100.0 III SIN I 1 I
I OSICIP DATA

$771 P115 14 112 124 5118 172 594

15690 COIFUTU IT 11€ 050000 IS .934I 1.11 21.50 33.11 47.0 55.10 45.10 12.11 14.11

115$ 1*1*
1101 5180 ALlIS STIlL 15*10 5151(5 11101$ 51*11. CIIGTL 11.5111 1111?

I I 1.00 0.00 1.0 IN l.A 1.11 1.0 .14 0.11 0.0

110118101 DATA
51010’ 251.0 00111’ 301.10 111h z 1.61

I I 110-0741611171011
51 110.1* ILlS 9(5111 5*11 (ItS LASS CII? S 0.1* 1.0 011110 1110 (XCI LIII CAll S

I -.- 

I

II



- - - 
~~~~~~~~ i..s. iv.w 1.~r ~is*~13 77.)) 276.)) III.)) 2597.48)

3433441111 33111431*1 441*41*344 *641141411 *1*1441144

I COISI1( 5115001011$

I
0520 ICCI? 1(001 11*01 JOLT JOlT IWO ISTIGE 11110

25 2 I I I I I I I

3*414*44*3 *33*33*11* 1114441114 14111*44*1 Il*11144l *I N20001505 ROUTING

83 *01)71 71.01$ TO 1101€ 26

I 151*5 10111 lECU [TAPE SIT SRI 1151€ IST*0€ 1*011)
26 I I I I I I I I

1010110 1*1*
51.05$ 01.055 AVG 111$ ISlE 1091 1011 LSTI1 0.0 0.80 III I I I I I

NIPS NSTI. LAG lISlE I 151$ STOSA 1595*1
S 5 3 1.00 8.00 0.00 I. I

I
4141411441 3414441411 34*411444* *14*344*43 1141141144

COISI11HT1500WI)S
I 

N CCIIIE IIVTU OLOW MI FLOW AT NII( 26

1 151*5 1011? 11050 11*01 JOLT JOlT 101€ ISTACE 1*010
24 2 I I I I 1 I I

314*31*331 1444444111 44*14*1*11 4431414434 H•4144•4f

11111001*911 ROUTING

1 10 10011 FLOWS 10 151111 1111111 11015)

I ISTAS 1001? 1(001 11*91 JOLT .1ST 1011€ ISIACI 1*1110
28 1 I I I I I I I

ROUTING DATA
1 01055 Cu SS *10 IllS ISlE 1091 1011? 1511

1.1 0.00 0.0 I $ I I I

11193 00111. LAG *111111 I 151 5105* 2*9*1?
- I 6 2 1.00 1.00 1.10 I. I

111411411 4 3*44111141 41*1*44*41 IIIIHIHI lIUhtIIIl1 1110-011* 180FF CCIPIIT*f III

14 1.005.7110 ((-9) At WO 27

I
I
I
I 

- -.——c .—- .. - ..c.. easn as o ~~~~~~~~~~~~~ .— --



05111 ICOII 1(011 11*91 JOLT JOlT INANE 151*01 11)10
27 I I I I I I I I

I NTDIOGWII DATA
119% 11* 100* 501? ISS5* 11590 5*110 0 15011 1541€ LOCAL

I -I 37.00 1115111.00 IN 0.80 I I I

I P11010 1*1*
5771 01$ 14 SIt 124 145 572 194
0.10 21.51 33 11 47.00 55.11 45.11 72.11 74.11

11190 010010 1111€ P55000 15 .534

I LOSS DATA
11001 STOR 1111 ITIOL (RAIN STOS 51100 STIlL CN$TL *15011 RTIIIP

I 0.00 0.11 1.11 0.00 0.90 .11 .50 .86 0.00 0.11

I SIlTS’ ION 01051’ 151.11 11101: 1.60

I (111-07-016100 FLOII
10.DA 111.511 P0105 RAIN (10$ LOSS COIl 0 110.0* 111.0 PERIOD RAIN EICS LOSS CII? S

$1110 14.84 10.08 3.78 44874.
(377.112*1.11 14.11 1321.32)

I
431*141111 3644311443 3*1344*334 *34*34*4*6 31*4144436

I 11111100011011111€

07 1100211 LOCAL FIll) (4 TO 11051 ii

I 15110 1001? 1(001 11*91 JOLT .1ST INANE 151401 1*010I 28 I I I I 1 I I I
ROUTING DATA

1.05$ CLOSS WIG 1115 15*11 1091 lOll LSTR• i 1.1 1.111 III I I I I I

I NTPS ISTII. LAO 11511 I TIN S101* ISSCAT
I 3 I 1.00 1.00 0.00 I. I

I ST*T100 28, 00.811 Ii 1110 I
1

$5. IS. II. 17. Ii. 37. 148. 235. 281 518.
154$. 2111. 19*4. 9%. 473. 259. 173. 74. 37. 28.

I 27. 26. 21. 24. 27. 21. 20. 20. $9. IS.
J $7. IA. IS. IS. 14. II. 13. 11. It.

01*11 4-1100 24-111111 72-11011 10111951.01€I 075 2111. 214$. $412. 734. 9348.
OIlS 48. 51. 45. 2$. 245.

- INCu S .11 1.41 2.22 2.34
II 13.10 41.9$ 54 25 59.8?

AC-FT IllS. SIn. 4370. 4445.
TIM CI N 1253. 3919. 5310. 5730.

I STATION 2$. PLOW l~ R hO 2

00. 30. 34. 50. 33. 73. 33?. 478. 559. 11%.

I
I
1

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



iL~ij~ 
~: ~: ~~~~~~~~~ ~:~~~~~: ~:1 01*1 i-NM 24-11011 72-NM TOIl. VSLI

CFI 4W. 41%. 3213. 1444. 1*754.
~~ 120. 114. 91. 42. 531.

INDES 1.03 3.22 4.43 4.11
0 24.14 $1.13 112.50 119.15

AC-FT 203$. 4554. $141. 9251.
111015 CI I 200. 7537. (07*0. 2(448.

STATION 2$ PLAN I. ITIO 3

I 011 WIll)
41. 47. 46. 43. 41. 93. 421. 558 . 459. 1321.

3*72. 5274. 4544. 249L. III?. 441. 432. 115 92. 1*.
4$. 45. 42. 55. 54. 54. 51. 49. 41. U.
42. II. 39. 3L 35. 33. 32. 30. Z~ 20.

1 ~~~ 4-NM 24-11001 12-NM 10181. SOU l
C!$ 5274. 5121. 4114. 1134. 23420.
CIII 149. $45. 123. 52. 443.

a 11101(5 1.29 4.03 5.54 5.19
I 01 32.49 011.25 141.41 (49.54
I AC-FT 2539. 7942. lIStS. 11413.

101118 CU N 3I31 9151. 13475. $4335.

STAT ION 2$, 91.811 Ii 1110 4

• PIWL$N
I 57. 54. 55. 52. 50. lIZ. 515. 715. 539. 1*4.
I 4446. 433*. 5957. 2919. 1419. 777. 5*9. 222. $11. 15.

81. 78. 74. 7* . 47. 44. II. 39. 56. 53.
SI. 4$. 4*. 44. 42. 40. 3*. 37. 50. 34.

I ~~ 4-~NM 24-1100 72-11001 TOTAL 1101.101
015 *331. 4144. 4515. 2203. 21115.
CIII Ill . $74. 134. AZ. 1%.

111011$ 1.54 4.13 4.45 7.01

I 11 39.23 122 74 41.13 (75.41
AC4T 3046. 9331. 13119. 13934.

TillS Cl N 3755. 11754 . 1417I. 11111.

STATION 2* 01.10 1. 1110 3

— 10111.511

I 76. 75. 73. 11. 44. $45 . 474. III . US. 21$?.
4*95. $041. 7142. 31S4. $191. $134. 492. 2%. 11$. $04.
$05. II]. 59. 54. 50. 50. 12. 7*. 74. 71.
61. 45. 42. 59. 54. 54. 51. 49. 67. 45.

I PIN 4-1100 24-011 fl-NM 15181.11110*1
CII 1441. $192. 6107. 2937. 37473.
CIII 239. 232. III. SI. $161.

01 11101(5 2.0* 4.44 III 9.42
I 11 52.31 43.45 225.11 239.30
1 5041 1111. 12755. 17479. INSt.

1IMOWI 80*0. 15475. 21551. 27921.

I
I
I
I

a C - ~~~~~~~W.~~- W - _-.-T -- -



I 
STATION 28. PIll I. 111* 6

95. 54. 91. 57. $3. 181. 542. 1175. 139$. 2440.
7744. 11501. 9925. 4952. 2344. $295. $44. 311. *4. $42 .

I *31. 129. 123. 11$. lIZ. Ill . lIZ. 9*. 11. 55.
15. SI. 17. 14. 10. o7. 44. *1. 55. 54.

PEAK 4-0118 Z4-NOOI 72-111111 TOTAL NeLlIE
01$ $0551. 10241. 5009. 3*72. 44241.

I 00 211. 290. 221. 114. 1324.
11211$ 2.57 * 15  11.1* 11.1*

11 65.39 214.57 211.38 299.12
*0-FT 3011. 13595. 21849. 23221.

TNIUS CI II 4243. 11514. 26150. 28650.

34*14*1*14 141411*114 311*11*141 34*4*43434 *4*334*433

1111151 NTiIOCl*PllS

I N 00111151 NYIROONAPIS AT 2$

ISTAS 10111 IECIN ITAPE JOLT .1ST 1011 151501 141110

i 
2* Z I I I I I I I

31111*1111 34*44*34*1 34*14*131* 314*4*1*41 433UHI

I 518 00* 0110FF

*9 1151.111 TO 1*101 C*l0. 1101 LAOTIAN ElU OF SAS h 00-2)

I ISTAN ICI 110011 ITAPE JOLT JOlT 11811 ISTIGE 181110
29 I I I I I I I I

11*11100011 3*1*

I $11118 1111 100* Sill 1151* TISPC 187(0 111101 ISAIE LOCAL
-I I lIO N 0.10 510.10 0.11 1.00 I I I

I *1*414*134 34*11*11*1 1*43111111

• 111115000*1 101)TINC

I 50 ROITE FL01*T I M 2 9 T 0M5130

I ISTAN 10111 ICON 11501 .DLl JOlT 11111 151801 MIS
30 $ I I I I 1 I I

5011115 ROTA
I 11.51$ 0.015 8110 111$ 1*511 lIlT 1011 1313
I II 0.00 0.10 I I 1 0 I

1137$ NITIL LAO 1111110 I 131 51051 ISONAT
I 7 3 000 0.00 0.1% I. I

fihI SNISI 3*13111511 5111111151 SINUIIU 1111115141

I
I
I
I

- . ---—---— —(-—--___-.__a •__-___fl._ — -



510-00* 000FF COIVUTAT ION

I ll 1001. 1150.110 I-A

18188 10950 11001 1100 JOLT JOlT 1011 1S1A01 INTO
30 I I I I I * I I

I NTNO51W*I ROTA
INISS 11110 1111* NM 11114 11100 NTIS 191011 1S 110*1

$ -l 521.0 1.10 ShU N 1.0 0.00 I I I

I P11CIP 581*
VIE OIlS 56 lIZ 424 14$ 512 554
IN 21.51 33.0 47.50 55.50 45.55 72.50 14.11

1*100 001001(1 11111 05100111$ .534

I LOSS ROTA
I 10591 $100 kIll 1111. (ROIl 81111$ 51101 SIRTL CIIITL ALSIII ITIIP

I 0.0 III 1.10 IN III 1.0 .25 .06 0.0 0.0

I SECESSION ROTA

I STl1S~ 00.51 C5N~ 3951.51 RTIU~ 1.40

I (IS-IF-OflIOl FLAIl
NO.54 11.110 01*100 1*11 fit S 1.05$ COIl 5 11.0* 11.11 P0105 ROIl EROS LOSS 0111 S

$011 14.54 11.11 3.7* 4*1577.
1 371.00 Z$IJ( 54.1(19*_ Ill

I
l*l*l**Il* 114*1*11*1 444*111*1* UIII*4l44 51140*111

1 09111111 NIlIOSlAPIlS

12 1111111 LOCAL FIll 1111110111(3 FIll

I 15111 10011 1(0011 (1*01 JOLT JOlT 1011 151*01 1*110

1 3* 2 I I 0 I I I I

114*14*1*1 11*11*4134 11*1144*4* 14*5411414 1*14*14*4*

HTNOCWII 1011115

j 93 SONTE 10.015 TO NOSE Si

(8145 10011 1(001 1100 JOLT .Dll NAIl 151*01 11110
31 I I I I I I I I

10111110 051*
I 91.05$ 0*155 000 111$ 11111 HOT (950 151*
1 1.1 0.00 0.0 I $ 0 I I

1179$ 1$IIL LAO 1110110 1 131 STUN 1501*1
I I I INS 0.00 0.1% I. I

1 1151*31111 111*453*14 3*111*1111 1111514*11 1115*41111

1 508-00* IMP! CIUTATIN

9$ 10010. FLIP 5 3

I
I
I
I

—



1518* 10011 1(001 1100 JOLT JOlT 011 151801 111110
3$ I I I I I I I

1 11151001*011 1*7*
111*50 11110 1881* NM 11504 11590 RATIO 151111 18911 LOCAL

I -i 144.11 1.10 5150.51 1.55 1.1$ I $ I

I P11010 ROTA
SOIL IllS 14 512 524 148 172 5%
1.00 21.50 33.51 47.55 55.11 65.N 72.11 74.11

15000 0511117(1 lI THE 0150010 18 .534

I 1059 5818
0.5501 $1111 11.TI(l ITIOL (05111 SlItS ITIOII $1511. COIL 1.5111 11111

I IN IN III 0.00 1.05 III .25 .14 0.11 0.00

I SECESSION ROTA
I STRT5z 320.10 00III~ 1110.10 1T1Ol~ 2.11

I 00-IF-PERIOD FUN
110.8* 4.11 011101 ROIl 110$ LAOS tOll I 11.1* 11.15 00100 RAIN 110$ LOSS COW S

SUN 14.54 $1.10 3.75 176724.
I 377J( 2Jl.)l 14.11 5114.32)

1*1114*114 *44*1*1*1* *141441444 *111111111 *44*4*444*

09111111 NVIIOCRAONS

15 01115111 LOCAL FLAIl 11111 FUN Al NOSE 3$

15188 (COIl 11001 1100 JOLT JOlT 111101 151*01 111010
II 2 I I I I I I

1*14111111 *1*441*114 1111141111 1*4*1*4*14 *111111111

5011-00* 11110FF CIIIPUTATIN

I
151*8 (COW 11005 1100 .01.1 JOlT * NME ISTACL INTO

31 I I I I I I I

I NYIIOOWII 541*
111151 11110 100* 11150 1*18* 13500 RAIlS 1501011 ISlE 1.00*.

I -I 115.10 0.11 5lN.II 0.11 1.111 I I I

I P110105*1*
I SOIl OIlS IA lIZ 124 145 172 15~0.10 21.51 33.50 47.10 95.00 65.10 72.10 74.11

11100 0010111(1 11111 0111011 18 .934

I 1*101 StIllS 1.1110 5111. all STIOS 11101 $1111. CEll. 1.911 11110
I IN IN 1.00 IN 1.11 1.05 .25 .14 1.10 IN

I £008101 ROTA
I STITSa 250.10 010111’ UNU STIll’ 1.41

• 00-00-00100 FLIP

I -.. .“ —... .- .. .- -  -.. 

I
I
I

- ~-— —~~-..- • -



iw.~~ ~~~j  ,w~~~ ju -t~~~ i~~~~ • ,w.i ~ ~~~~ PtIIw ~~iw u~~ tEl (4W V — —

a SUN 14.54 11.05 3.70 134512.

I I 577.10 251.11 94 .11 3045 .59)

I 1111*44144 *414*4144* l*14441**l 14*111414*

1111111 111010110011$

I i? 0111111 LOCAL FIJI 5-2 11215 11111 AT 40(32

15110 10111 110* 11*91 JOLT JOlT 11111 151401 1*1.110

i 
31 2 I I I I 1 I I

1141*4*14* 14*041111 *1*41*1141 *414*4*1*1 1144*4*444

I 511-881* 0110FF 001011*1151

I 9S LOC*L FLIU D-l

ISI*S 10011 11001 11*91 JOLT JOlT 1011 1STAOE 1*1.110
31 I I I I I 1 I I

- 
101151*0011 20*1*

111151 111110 IlEA SOW TWA 1500 RATIO 191011 ISlE LOCAL
1 -1 40.10 1.11 5110.55 0.10 1.111 I 1 I

- PSECIP 8*18
$911 Ills 16 lIZ 124 14$ 172 596
III 21.51 33.11 47.11 55.N 45.11 72.11 74.10

T5SPC 0111111(1 lI THE 0101188 IS .934

LASS DATA
1100 5100 10.1211 1110$. (RAIN STOICS ITIOI( STill COIL 51.811 11111

I III 0.05 1.51 1.11 1.10 1.11 .75 .04 III 0.10

520155105 041*
51510: 411.50 01C$l1’ 2161.11 1TlI* 1.40

I £S0-OF-00101 lION
115.04 11.10 011105 RAIN EROS LOSS ClIP 5 10.5* 111.51 PUllS RAIN EROS LOSS COIl 0

SOIl 14.16 11.10 3.75 341700.
I 377.1$ 281.11 94.U11244.7I)

11*1*11114 1114*41114 311*4*1141 *4*114*114 0*44444*1

01111111 IOUIIII*0llS

5900111111 0.5(1. FUN 1-1 111111 11111 IT 1151 31

15188 10011 ((CII 11001 JOtT .Dll IMP IST*01 1*810

i 
31 2 I I I 0 1 0 I

•lfllilHI ISIIIIIIII 111*41418 101141111 *1*4141*1*_.. ._. —— ._nn.,_.

I
I

—

~ 

.~.- - - ~
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.

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

IN 0.00*. FUN 5-5

I 28188 200(1 2(008 (WE JOLT JOlT 11101 151*01 1*1.110
31 I I I I I $ I I

111540040)1581*
I 11151 Ills 110(4 NM 1555* TISOC RATIO 1511111 ISlE 150*.
I I -1 249.11 I.N 5III.N 0.11 1.111 I I I

P110(9 RATA
SOIL OIlS IA lIZ 124 148 112 196

I 0.11 21.51 95.0 41.11 5LN 45.11 72.11 14.00
TISOt 0011111(20 IT 12* 0550010 15 .134

LOSS DATI
I 1*101 $71111 1.TKR STIlL (RAIN 51111$ 51101 STill CNSTL 1.511 lTlIP

I I 0.00 III 2.11 III III 2.11 .23 03 0.05 0.10

£0155101 DATA
I SlITS’ 540.55 4081* 210.51 11(01* 1.40

I I 00-10-00100 FIll
115.14 415 01*100 58111 110$ LASS 00110 11.1* 4.15 911101 RAIl (SOS LOSS ClIP a

SIll $4.56 $1.54 3.35 363523.
I 377. 11 294. 11 l4.IUI2!3.S3 1

*14444*1*4 1114111*40 0441*41441 1411114111 114114*441

0011111 NT1001l*OIIS

1 101 CR111111 15(1. 51 8115 FIJI AT 110SF 31

($145 (COIl 1(008 11*92 JOLT .017 IMP 151*01 (*010
31 2 I I I I I I I

1414*411*4 *111081* *41*14*444 1418315Sf 011018*

NTIIS0100N 1101110

$01 01111* LII 11110.01 IV ISSIFIO 001.5 1112400

I ISTIS 10011 1(001 1700 JOLT .Dll IMP IST*CE 1*010
1 3$ I I I I I I I I

111011110 MTA
USS CUSS *50 (523 ISlE 1101 (011 ISIS1 1.1 0.40 1.11 I 1 I I I

I USIPS 0111. LAS 5111111 I T51 STISA ISOROT
I I I 0.10 0.40 0.40 471501. I

I 5711501 44210.55 635111.00 &*N.N ASIM.N 05100.51 73550.05 04100.11 8*540.05 0.55 IN
1 99110.10 II40N.N $35IIN.N

SUTFUN $40.0 $40.10 140.00 WAN W A N  W A N  510.00 11 .05 0.11 IN
27110.11 61711.11 116811.11

I
I
I
I



1~~~~Nft ?t Ni 3L 1Q~~~~ ts

ISIAS 10111 1(0511 (TAPE .DLl JOlT 158111 151*01 IIITO
2$ 1 I I I I I I I

ROVTI10 I*TI
I a.oS aiss *110 111$ (540 (OPT 1011 ISIS

1.1 1.50 1.0 I 1 I I I

I 56105 15111. LAG 11812 1 15K $100 1591*1
I 6 2 0.10 0.10 1.10 I. I

I 114*144444 1*11311111 41*4111414 *4*3111*4* 014141414

0011151 11155000*0115

I tii 01011151 IPJ1ED FUJI 111111 FLOW *111081 28

15180 10011 1(001 11*91 JOLT SIT IMP 151*01 110110
2$ I I I I I I I

1131*8014 *14444114* •*lIll**40 14*4*41*14 14414444lI

SU -40* 11111FF CIIPUI*TI05

INLX1.FLIII I-7

151*1 10011 1(001 11*01 JOLT SIT 11511 IST*C1 1*1110
25 I I I I I I I I

11115001*911 5*7*
(HIll (11110 T40A 5011 TRSO* TRSPC RATIO 151108 ISlE 100*.I I -l 111.11 1.00 51N.N 1.51 1.111 I 1 I

0810(01*1*
5911 OIlS *6 112 124 *48 172 196
O N 21.51 33.55 47.N 55 11 45.11 72.0 u .N

1*890 C401110 IT TIE 0100115 (S .934

LOSS OATS
1401 5100 51715 STIlL (RAIN SillS RTIOI( SI1TL 011511. *I.Sl1 17111I I IN 1.11 IN IN 0.11 1.51 .51 .54 IN 0.0

lECESSIOl 5*14
STRTO 25I.N 01081: 111.11 51105’ 2.00

I I (IID-OF-PERIOS 11011
110.8* 11.111 PURRS RAIl (ES LOSS ClIP 5 110.1* ILIS PERIlS RAIN (lOS LOSS COIl S

1 $111 15.44 (1.25 4.21 135553.
I I 313.11 2$6.)I 117.1$ 3924.23$

1115*15111 *11011111 *11111*4*1 •II*l1444* *4*1*14*11

0111151 11111501*0111

I
($111 (cOW 18101 1100 JOLT .Dll ISlE 1*1*01 1*015

2$ 2 I I I I I I I

I
I
I

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



S$II SFZHIOIO01 WS AT 22 01*11 1110 1
5575 . 8552. 8535. 5014. 8172. liSt . 8933. 9171. 9397. 10184 .

I 12925. 15932. 18111. 19114. 20399. 22072. 2349$. 24*53. 25741. 21134.
24111. 25517. 25341. 24713. 24079. 23540. 23137. 22141. ZZ~14. 2261$.
22449. 22741. 21556. 22964. 23041. 23044. 23024. 22109. 22782. 22454.

1 PEAK 4-WA 24-11011 72-55111 10110. VOU~~01$ 24134. 24123. 25903. 24637. 753394.
CIII ilL 740. 734. 695. 21334.

- 11011$ .15 19 .54 1.37

I II 1.21 4.77 13.61 34.70
0041 12154. 57379. 144410. 3735*4.

THOUS Cli II 15978. 63315. 181125. 160809.

I
$111 SF 2 11105001*0115 Al 28 P1*) I 5110 2

I 
9194 . 9*72. 9783. 9204. 9200. 9256. 9778. 10324 . 11173. 12582 .
18236. 24255. 28514. 3I24L 32346. 33048. 37554. 39189. 40352. 40438.
40357. 39738. 31911. 37933. 3704*. 34447 . 36011. 35911. 35844. 35911.
34217. 36550. 38973. 31410. 37939. 31410. 35821. 39161. 39402. 39559.

PEAK 4-11011 24-lOll 12-110115 TOIl. 1101.1101
CF~ 40638. 45510. 40210. 353*5. 1153500.
CIII 1151. 1147. 1121. IllS. 32122.

111011$ .07 .29 .83 2.11

I
II 1.81 7.41 21.11 53.22

00-FT 21158. 79755. 227993. 573015.
TIllS CU 11 24178. 1*376. 281225. 714113.

SIISFZ IIIDAOCRWIII *T 28 P1.00 1 5110 3
9353. 9132. 1357. 9399. 9414. 9311. 11191. 10904. 11415. 13797.

44499. 46065. 45281. 4418*. 43287. 42689. 42403. 42218. 42352. 42545.I 
20560. 21325. 33412. 35435. 31711. 40731. 43514. 452%. 46650. 46955.

42*55. 43269. 47151. 41274. 41110. 15319. 45766. 44123. 46301. 46549.

PEAK 4-lOll 24-WA 72-HIll 751*. VOLIJIE

I 01$ 44955. 44*27. 44494. 44555. 1340499.
CO 1330. 1326. 131L 1242. 37944.

110111$ .11 .34 .97 2.43
11 2.14 8.51 24.42 41.14

00-FT 23220. 92224. 265123. 644811.

I TIllS CU I 25441. 113757. 327524. 820131.

1 501 SF 2 1111101*9110 *1 25 ptjj 1r~o
1513. 8492. 9531. 1595. 9425. 9741. 11414. 11453. 12355. 15015.

234*2. 32353. 38377. 40457. 42011. 46112. 41268. 51253. 52115. 53242.
- 32163. 52451. 51593. 55531. 49431. 49074. 45550. 41S77 41031. 49117.f 49711. 50189. 50725. 51253. 51559. 52391. 52102. 53211. 53444. 53421.

PElt 61111 Z4~ 0 ~~~~~ ~~~01$ 53127. 53547. 53135. 5*275. 1527413.
I CIII 1519. 1514. 1510. 1452. 43254.
I 11011$ .10 il 1.12 2.77

11 2.47 9.19 21.34 70.34
*047 26002. 10491. ~~1$. 757435.

11104 CU I 32751. 129915. 374342. 954212.

I



I ____________________________ 
- - - -

~~ 

-

I 50SF2HT000MPHSAT 28 Pt*) I Rile S
9531. 9*13. 9579. 9955. 10154. *0247. *1430. 12441. *3543. *7413.

28480. 45295. 47974. 3127$. 519*8. 56966. 4*770. 63311. 45485. 66295.
64360. 6504$. 6497*. 43505. 62525. 62243. 42134. 422IL 42450. 42820.

I 63301. 6354$. 64411. 45144. 43534. 6446$. 67021. 67151. 47755. 47951.

PEAK 6-WA 24-11011 7!-H0I* TOIl. 11011111
01$ 47951. 67154. 47360. 65143. *114355.

I CIII 1824. $121. 1901. 114$. 53925.
11011$ .12 .48 1.42 3.45

11 3.12 12.4! 36.11 87.70
00-11 33441. $33406. 387624. 944310.

114511$ CU I 41503. 141*IL 478*28 . *164789.

I
I S11SFZHT*XR*9IIIAT 22 P1*1 * 1110 6

- 11151. 11133. 10225. 10376. *0457. 10774. 12257. *3819. 15410. 19894.
1 33560. 4*17!. 51454. 59943. 4284!. 41489. 72185. 75346. 78175. 19455.

79709. 78275. 78374. 17056. 75992. 75392. 15293. 75425. 717*5. 16152.
76710. 7736$. 7*112. 78885. 79413. 50444 . 51114. 81610. 82116. 52253.

PEAK 6-WA 24-01011 12-1401* 10191 1101.1511
01$ 2Z35. $2134. 51530. 78558. 2279043.
CE 2329. 2326. 2309. 2234. 64535.

110111$ .15 .59 1.72 4.13
IN 3.18 15.02 43.60 114.93

00-fl 4172$. 1617*2. 449421. 1130*04 .
11111$ CU I 50235. 199449 . 579*23. 1393943.

I
H1H41 H UhfHII4 ~ * 1114flH IIH HIH •UIIHNI

1704011014511111110

LII ROUTE FIGS Al 21 10 11051 33

f ISTAO ICUP IECII 11*01 JOLT .891 111111 151001 1*1110
33 I I I I I I I I

11117158 SAIl
9106$ CLOSS *10 ES 15*41 1*07 IMP ISIS
Ii 0.04 0.11 I I I I I

10TPS III). LAO 115040 1 15K $7011 1501*?
I- I 3 1 1.155 1.04 0.04 0. I

I STAT1II 33ePL*) 1, RT~o I

55591.85r 5575. 1111$. 8554. 5534. 1117. 5779. *825. $951. 811*. 95*!.
1 11132. 13514. 15654 . $7719. *9200. 315Z~. 22556. 23541. 24770. 25503.

211w. 26021. 25754. 25291. 2471*. 21111. 23555. 23175. 22017. 22713.
22445. 22449. 22749. 22054. 22851. 23024. 23043. 22999. 221105. 22524.

j 01*0 6-4)51* 24-lOll 72-11001 717*4. 951451
I COS 1612*. 260*2. 25504. 245*5. 731529.

CIII 737. 717. 131. 694. $1041.
11*1 .55 .09 .35 1.34

I
I
I 



I i.~w 1.n T3.7T
AC-FT 1291$. 51111. 14629$. 364708.

11)501 CI N 15911. 4313*. 180444. 45232$.

I
STAT ION 33, 01* 1. 5110 2

I PJTflON
I 9194. 9187. 9183. 9154. 91%. 1229. 9411. 9157. 10326. $1240.

*3887. 18355. 23665. 27615. 30372. 32540. 34988. 37270. 39042. 41171.
40458. 40244. 79447. 39559. 37970. 37149. 34535. 34*44. 33152. 358*2.

I 34014. 34242. 34514. 36980. 37453. 37832. 38392. 38789. 38135. 38372.

1 PEAK 4-WA 24-11011 72-1101* TOTAL 1101*511
016 11459. 40351. 41132. 38248. 1125333.
CIII 1144. 1143. 1*34 . *083. 3*864.

I 1101(6 .07 .79 .83 2.04
I 01 1.86 7.31 21.13 51.82

AC-FT 2904. 79402. 221544. 558016.
TIllS CU N 2418*. 9194*. 210671. 688303.

- 

STAT ION 33. 01*1 1. 1710 3

OUTFIII
J 9353. 9346. 934* . 9343. 9390. 944! . 9704. $1211. 109*3. *2*04.

15424. 2*994. 27556 32414. 35539. 37954. 40649 . 43151. 45154. 4430* .
4476$. 44373. 45990. 45151. 44225. 43355. 47783. 42443. 42351. 4239$.

1 42555. 42*93. 43293. 43744. 44279. 44802. 45298. 45734. 46090. 46215.

PEAK 4-1401* 24-11011 12-9511 TOTAL VOLIJIIE
CFS 46748. 46670. 463*4. 44495. *30363!.
CIII *324. *322. 1311. 126$. 36815.

I 111011$ .55 .34 .97 2.36
I NI 2.15 8.53 24.59 44,03

00-FT 23142. 91142. 264744. 446429.

- 
110116 CV I 28546. 113205. 326583. 191358.

- 

STATION 33. 01* I, 1710 I

1 1513. 9306. 9512. 9538. 9305. 9461. 9980. $1614. $1102. 17853.
- 14953. 23115. 31414. 37562. 40841. 43170. 44107. 489*1. SIIIZ. 52437.

53011. 52821. 57312. 5(528. 50855. 49745. 48*95. 48844. 4092?. 48015.
I 48353. 49738. 50215. 50736. 51292. 5*547. 52367. 52818. 53*76. 53381.

1 01*41 6-15134 74-lOll 72 140I11 TOTAL 11511111
016 5315*. 53278. 52744. 50882. 1483502.
CIII *3*2. 15I~. *494. 1441. 429*8.

1 110116 .10 .35 1.1* 2.69
II 2.45 9.12 25.12 41.32

- 
AC-FT 26418. 114614. 3IZE9. 735421.

71155$ ON I 32555. *29042. 313333. 907375.

I
STATIGS 35. 01.11 1. IllS 5

1 11111.55
1531. 8525. 154*. 0082. 9914. 10103. 1*815. $1444. 12444. 14641.

*9893. 20507. 35914. 46153. 504(3. 53411. 51808. 40349. 63184. 65021.
66045. 6614*. 65724. 61574. 63800. 42945. 42407, 12103. 42243. 42484.

‘a. , ,,.. * . ... flee ,,. .. . . flea fl ... 4 e

I
I
I



— 
~~~~~ ,. 

- 
~~~~~~ T~ ~~~Ifl. U~~~~L. ~~~~~~~~~~ ~~~~~~~ —v~ivr .., ~~~. 

— -- —

PEAK 4-loUt 24-IONS 72-WA TOTM. 110(341

I 07$ 67456. 67533. 44892. 64674. *844386.
CIII 1914. I9U. 1*84. 1831. 52214.

1110111$ .17 .48 1.11 3.35
55 3.1! (2.32 35.74 $5.03

00-FT 334*7. 132178. 384*38. 9(5563.
71111$ CU II 41301. 143657. 47468!. 1128331.

I 
STATION 33. PLAN !. 17*0 6

ouwLa’
10151. 10(44 . 10170. *0244 . 11314. 10546. *1173. 12283. 13829. 14374 .
23033. 37973. 46485. 55109. 41113. 63498. 47578. 71713. 75234 . 77443 .

I 18087. 78444. 78*29. 71244. 71151. 74)56. 75558. 75368. 75414. 75762.

1 76182. 76143. 77393. 7311$. 18090. 79471. 804*4. 81064. 51510. $1091.

PEAK 6-110)11 24-WA 72-WA TOTAL VOLUIIE
CFS 8*591. 81740. 10943. 78329. 2207121.
CE 2319 2313. 2283. 221$. 42188.

110111$ .15 .59 1.70 4.00
15 3.76 (4.81 43.29 *01.44

* *047 0432. (40557. 466158. 1194441.
- TItUS CU N 49896. 185111. 574812. 1349972.

- •UIH*IH U1N 1•U IHNHIU

PEAK FUN 04 STOII02 Eli ~ 00*00) 513101117 F11 MILTIPLE PLAN-RATIO ECONOMIC C01PIJTAT1ONS
1 FL04 11 011110 FEET PER SECOND (01)510 METERS PER SECOIS)

500* II S0~~~ MILES (SlIME KILMETERSI

I 141105 *0013(0 70 FIJJ.S
IPUATIOI STATION 04* PLAN RATIO I 1*711 2 RATIO 3 RATIO 4 RATIO 5 1*1*0 4

.20 .40 .50 .41 .80 1.58

IIIIIICWM AT 1 111.10 1 7*. 151. *96. 235. 3*4. 392.
I 259.00) I 2.22) 1 4 .44 )1 5.55)1 4.66) ) 5.11)1 11.11)1

I tOUTER TO 2 - *15.11 I 70. 154. 195. 234. 311. 3*8.
I 259.55) I 7.20) 1 4.4* )) 5.51)) 4 .4D( S.I2~ 11.02))

1715551*1 AT 2 *41.00 1 57*4. 11432. *428*. *1148. 22165. 21511.

I I 350.73) I 161.161* 323.73)1 404.66)1 415.58)1 147.46)) 118.32)1

2 £01111111 2 247.00 I 5793. (1515. 14111. 11371. 23170. 78843.
* 638.73) 1 164.03) 1 328.15)) 410.01)) 492.58)1 451.11)) 121.1311

50)015 TO 6 747.00 * 395!. 7301. 8*21. 10957. *4102. (5253.
I 438.15) 1 *13.31) 1 211.75)) 250.13)1 3*0.12) ) 4(3.50)) 516.17)1

1115811041 AT 6 *15.58 I 2135. 5469. 6$37. 0204. 11839. *3474.

I I 04.42) I 17.44)) 154.58)) *93.44)1 232.07)1 308.75)1 317.1911
1 7 CUISI11S 6 345.08 * 4222. 12444. *5555. 11464. 74805. 31111,

* 845.38) 1 174.18* 1 352.80)1 440.47) 1 518.37) ) 704.75)) 850.84))

I
I
I
I 

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

L - __________



1 - -  __________

111101551111 *7 3 SIN 1 3338. 11*9. 5518. 11678. 14237. (7787 .
1 132.08* I 101.79) 1 211.50)1 251.97)) 301.37)) 413.16) 1 503.95))

5511(1 TO ~ 51.11 I *174. 3841. 1834 . 582*. 7095. 9168.
I *07.09) I 55.08) ) 111.1)1 138.73)1 167.4111 223.56)) 279.46))

2 C0III~~ 4 416.11 * 6337. 131*5. 14383. 19412. 24229. 32187.

- 
1 1077.44) I 185.44)1 371.34)1 444.21)1 557.05)1 142.73)1 820.4111

1111080411 AT 4 04.55 I *4200. 28414. 35570. 42624. 56132. 7*040 .
I 4 76.34) I 402.32)1 804.45)1 1113.11)1 *216.97)) 1619.3111 2011.12)1

1011(1 10 4 *04.58 1 568. 1185. 2664. 5* Ii. 11584. 8145.
1 476.56) I 24.50)) 56.28)1 75.40)) 144.941 1 328.03)1 513.80))

80110 TO 5 *84.00 I 828. 1033. 2447. 3415. 6907. 10424 .
I 474 .51) I 23.45)1 51.09)1 69.29)( 88.40)1 195.51)1 300.141(

11111080411 *7 5 10210 I 2438. 5276. 4595. 1114. 10552. 13*80.
1 264.18) I 74.71) 1 149.40) ) *04.75)1 224.11 )) 218.01)1 373.51)1

2 00151553 5 204.08 I 3014. 4029. 7544. 9244 . *3508. *065!.
I 740.74) C 16.U) I 110.47)1 213.63)) 241.12)1 390.99) ) 52845) 1

ROUTER TO 54 784.00 I 2577. 5083. 6405. 7999. 12497. 17243.
I 740.74) 1 72.97)1 144.22) 1 181.38*1 224.50)1 353.10)) 488.83) )

111101041) AT 56 55.0 1 4549. 161$. (7123. 14548. 11387. 24244.
I 411.45) I I37.32)I 274.43)1 343.29)) 411.85) 1 549.24)1 484.58)1

2 £0151001 56 441.0 1 7157. 14(84. (7730. 2*420. 29520. 37818.
I *142.10) I 202.66) ) 411.45)1 502.07)) 444.54)) 136.13)1 *073.71)1

1110(1 10 6 141.11 I 7151. *4114. *7710. 2(420. 29520. 37918.
1 1 142.18) I 202.46)) 401.45)1 502.07)1 644.56* 1 836.13)1 1073.7!))

2 08(11)005 6 057.00 1 1341$. 24547. 33585. 40445. 54594. 69424.
I 2219.42) I 382.23)) 744.10)1 151.01)) 1145.20)1 1534.43)1 1871.59) )

504*1(1 TO 0 051.08 I 1(700. 23294. 28*3! . 35*50. 40021. 6113).
I 22*9.62) I 331.29) 1 659.62)1 124.9111 995.56)1 1341.11)) 1731.02))

o - 11155110011 AT 7 880 1 3132. 4264. 7831. 8386. 12521 15640.
I 73L51) 1 80.19) 1 177.31)1 221.12)1 266.07) 1 354.74) 1 443.44)1

1111(1 TO 8 09.0 I 2937. 5073. 7342 . 50*0. 11746. 14683.
I 230.5*) I 13.14)1 144.31)1 201.89)) 248.47)1 332.42) ) 415.78)1

2 0055*04 $ 946.58 1 *2294. 24459. 30571. 34038. 30210. 1393!.
1 243043) 1 341.20)) 492.38)) 14340) ) 1113.14)1 1423.43)1 1011.31)1

lOITER TO 10 944.0 I 11128. 2352$. 29410. 354%. 44475. 41400.
1 2450.13) 1 334.95)) 664.25)1 832.11)1 1115.11)1 1372.67)1 1744.50)(

17111(18011 *1 ~ 8.0 I III. *2*7. 1521. 1125. 2433. 3042.
I 44.42) I 11.23) 1 34.45)1 43.07)) 51.41) 1 41.91)1 I4.13)I

1111(1 TI II *4.58 I 401. 1201. 1502. (lIZ. 2403. 303.
14.42) I *7.0*)) 34.02)) 42.52)) 51.041 44.0)) 05.05)1

2 78111*04 0 964 11 1 1022. 23714. 29442. $711. 45772. 6205!.
I 2494.75) I 337.51)1 671.51)1 038.31) 1 1111.4$) ) 1381.58) 1 1151.181)

11110 TI 15 944.0 I 11544. 2296*. 21708. 34085. 47264. 0150.
I 2494.15) 1 124.55) ) 451.1$) ) 012.76)) 878.41)1*330.43)) *703.48)1

I
I
I

I I



ITNI~~~I AT 11 103.0 I 20364. 40737. 51815. 4119$. $1444. *01030.
I 473.87) I 574.70)1 1113.41)1 1441.75)1 1730.10) 1 2301.80) ) 7583.48)1

11112110 II 83.11 1 560. $39. 1036. 1202. 1845. 2401.
I $15.97) I 15.15) 1 23.74)1 29.34) 1 36.30) 1 52.23) 1 61.14)1

1101(8 TO 12 113.11 I 331. 831. 1024. *763. *8*7. 2371.
I 473.87) 1 15.13) 1 23.52)) 28.11)( 35.10)1 51.46)1 67.13) 1

11110(0411 AT 12 524.00 I 4*858. $3711. 114447. *23577. *47436. 208295.
I 1351.15) ( 1115.31)12370.62) 1 2163.28)) 3555.94) ) 1741.25)1 5924.54)1

l C0111104 12 707.00 1 42350. $4221. 185154. *24101. 167984. 209*92.
1 1 131.12) ( 1199.22)1 2314.18)1 2877.49 )) 3510.79) 1 4757.11 )) 5943 .48)1

MUlEp TO 12 107.00 I 700. 2514. 3111. 41*3. 1231$. 19824.
I 1*31.12) I *8.82) ) 71.21)1 84.95)1 133.47)1 348.82)1 541.34))

IOUTED TO 13 107.00 I 700. 2508. 3000. 4701. 12312. 19707.
( 1131.12) I 18.021) 71.11)1 84.95)) 133.11)1 348.45)1 538.05)1

1111080411 AT 13 31.00 1 *158. 3915. 4894. 5813. 7831. 97*9 .
I 101.11) I 33.14)1 110.17)1 138.59) 1 IU.31) I 221.75 )1 277.10))

2 0011104 13 746.10 * 2651. 4615. 5657. 7109. 13847. 21918.
I 1837.13) I 75.24)) 131.49)1 144.18)1 711.3*)) 312.19)1 422.9011

1117(1 TO 14 744.11 I 1917. 30*8. 4912. 5902. 13144. 21914.
( 1932.13) I 54.20)1 96.13)) 139.09) 1 169.39) 1 312.74)1 592.22))

81110(0411*1 II 34.11 1 1821. 3854. 41*1. 5180. 7707. 9634.
j I 13.24) 1 54.56) 1 119.12)1 136.41)1 143.18)) 218.24 )) 272.80))

2 00(51008 *4 782.0 1 3314. 6028. 7370. 8781. 13411. 21512.
(2025.37) I 95.24)1 170.69)) 118.71)1 248.46) 1 381.42)1 409.14)1

IIIIIICMU) 0? *4 782.0 I 43279. $4357. 100*97. 129*34. 1731 *4. 2)4393.
I 2025.37) ( *225.5*)) 2451.13)1 3043.78)1 3476.54)1 4102.85) 1 6127.57)1

r 2 £81111001 II 564.00 I 44113. 91444. *11432. *37*71. 182411. 220285.
( 4 151.74) ( (300.14)) 2584.251) 3240.36)) 3884.47)) 5*72 .94) 1 6464.31)1

111)1(0 TO 14 1564.40 1 3400. 8111. 8700. $711. *700. 8100.
I 4051.141 I 94.28) ) 244.31)) 244.36)1 246.34)) 246.31)1 244.36))

1101(1 10 15 564.10 I 3400. 8710. 8100. 8700. 8700. 8780.
14 0 50.74) I 94.2*) ) 241.36)) 246.36)) 246.34)) 244.36)1 244 .34))

l £115104 15 2524.0 I *4844. 31441. 31402. 4385. 55844. 68858.
I 6547.49) I 423.15) 1 8%.54U 1859.12)1 1225.97) 1 1504.78)1 1949.84) 1

100711 TO II 2521.0 I 14139. 3007*. 35424. 41181. 52754. 44139.
I 4541.49) I 400.37) ) 151.07)1 1103.14)1 1159.56)11493.13)11833.21)1

N1~~~~~ AT *4 (91.0 1 8770. 17539. 21974. 24309. 35079. 43049.
I 494.49) I 741.33)1 116.46)1 620.13)1 744.89) 1 193.32)1 1241.45)1

1111(1 TO II 111.0 I $311. 164(3. 28764. 24870. 33726. 4(533.
1 414.68) 1 735.22) 1 410.43)) 04.14)1 105.45) 1 141.11)) 1(76.08) 1

2 £115104 II 2719.11 1 142*3. *19. 354*0. 41*11. 53049. 45100.
I 1002.18) I 402.44) ) 585.10)1 104.361) 1146.12) 1 1502.1$)) 1043.43)1

~~~~~~~ AT *7 201.11 1 11921. 73040. 8001. 15741. 4140!. 5900! .
I 520.981 I 331.59)) 675.09)) 113.8411 (012.431) 11(5.17)1 1481.71)1

I
I

II



J 11)119 TO *7 211.40 1 2523. 3400. 4860. 10099. 192*4. 21)53.
j I 520.59) I 11.4511 96.20)) 194.1511 311.6)11 544.11)1 740 .87))

58111(1 TO II 711.0 1 2440. 3400. 5197. $317. 14131. 70756.
I 521.39) I 69.09) 1 16.28)) *47.1 6)1 235.52) ) 411.12)1 513.51))

2 01111104 II 820.0 * 16111. 3346!. $111. 44501. 54448. 48523.
I 7542.77) I 451.42)1 941.5111 1114.64)1 1241.41) 1 1590.16)1 1141.3511

11158(10091 AT 18 18.0 1 700. *4*6. 1738. 2124. 2831. 3539.
I 49.2*) 1 28.11)1 41.0)) 30.1!)) 41.13)1 40.1111 111.22)1

l £01111001 II 2939.0 1 14112. 33529. 39095. 44603. 565*5. 68692.
114 11.11) I 435.31) 1 949.4311 1117.01)) 1265.28U 1612.30)1 1915.15))

POUTER 10 21 2831.0 I 1565!. 32572. 37923. 43327. 54804. 44706.
I 7611.11) 1 443.19)1 922.33)) 1173.8611 (226.88) 1 1551.71)1 1111.91)1

11110(0411 AT II 98.11 I 5333. 11144. *3333. 15991. 21333. 26464.
1 253.82) I 151.02) 1 302.00)) 311.55)1 433.04)1 644 .07)1 755 .09)1

1011111 TO 2! 18.0 I 3197. 6395. 7993. 9592. *27*9. 15116.
1 253.02) I 90.54)) 101.17)1 226.30)1 771.61)1 342.15)) 452.68))

2 £0111104 21 3031.0 I 1571$. 326*3. 3*062. 43494. 55127. 66185.
I 7065.79) 1 144.14)1 825.49)) 1077.II)1 1231.4V 1 *541.02)) 1894.79)1

81110(10011 AT 28 74.00 I 1096. 18191. 22739. 21287. 30383. 4547$.
I *11.46) I 257.54)1 515.12)1 643.90)1 772.48) ) 1031.21)1 1217.10) 1

58)0(1 10 20 74.0 I Ill. 350. 454. 555. 757. 1124 .
I 191.46) 1 5.04) ) 10.13)1 *2.93) 1 15.72) 1 21.44 )1 31.83)1

1111111 TO 2* 74.10 I 117. 354. 45!. 549. 745. 1091.
I 191.46) I 5.0111 10.02) 1 12.18)1 15.54)1 21.08)1 31.10)1

2 £811104 21 3111.0 I 15077. 33014. 30114. 44807. 5582*. 47932.
I 047.45) I 441.59) ) 934.92)) *119.74)1 1744.13)1 1511.64) 1 *923.42) 1

17581(10011 AT 2* 27.0 I *584. 3141. 3159. 475*. 4335. 7919.
I 68.13) I 44.85)1 89.49)) 112.12)1 131.54) 1 179.39)1 224.24)1

4 2 £8111001 2! 3138.0 I 15813. 33045. 31545. 44019. 559*8. 6*853.
t$127.38) I 450.3!)) 934.29)1 1191.44)1 (248.19( 1 1513.41)1 *127.06)1

110110 TO 22 3130.0 1 15784. 328*5. 30241. 43745. 55465. 67485.
I $121.30) 1 447.11)1 18.2111 *003.1411 1231.7*)) 1571.58) 1 1911.94)1

117580(0411 AT 22 11.0 I fl64. 13527. 19409. 23291. 31055. 30119.
I 253.02) I 219.04) 1 439.49) 1 519.61)1 659.53)) 879.38)1 1099.22)1

2(1(11104 22 3236.0 I 15177. 32*98. 31351. 43849. 55438. 67612.
I 1311.70) I 411.11) 1 931.15)) *04.97)1 1242.25) 1 1575.27)1 1914.8211
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