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Jdarm has sonic deficiencies which require further investigation.

and remedial action.

The spillway cannot pass the peak outflow from one-half

the PMF. For this -storm and lesser storm events, a high tailwater

condition resulting in flooding of 'downstream areas would occur.

Therefore, overtopping would not significantly increase the

hazard to loss of life downstream from that which would exist

just before such overtopping and the spillway is assessed as

inadequate.

Stability analyses based on available information indicate

that the stability of the dam is inadequate for all loading

conditions. Additional stability analyses, taking into account

measured characteristics of the dam/bcdbrock interaction, should

be completed within six (6) months of the date of notification

of the owner. Based upon the results of these investigations,
appropriate remedial measures deemed necessary to insure the
safety and integrity of the dam and appurtenant structures

should be undertaken and completed during the first construction

season following completion of the stability analyses.

During periods of unusually heavy precipitation and high

runoff occurring over the watershed, continuous surveillance

should be provided both at the dam and in the downstream areas

to warn of high floodwater conditions. Such surveillance pro-

cedures and other measures deemed necessary should be developed

documented and placed in readiness for future use as part of a

* detailed emergency operation-action plan. A warning system

should also be developed and implemented; to be Qsed in the

event of dam failure.

In addition, the dam has a number of problem areas which,

if left uncorrected, have the potential for the development of
hazardous conditions and must be corrected within one year.

inese areas are:

1. Detertiine the responsibility for the maintenance

of the powerhouse, boat yard, and Mercer mill, and

correct the deficiencies noted.

S,2, Correct concrete deterioration on the dam crest and
in the general iock area.
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PREFACE

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

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

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

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

condition and the downstream damage potential.-
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: Lock 24 Erie Canal

STATE LOCTED: New York

COUNTY LOCATED: Onondaga

BASIN: Oswego River

STREAM: Seneca River

DATES OF INSPECTION: June 11 and June 26, 1980

ASSESSMENT

The examination of documents and the visual inspections

of the Lock 24 dam did not reveal conditions which constitute

an immediate hazard to human life or property. However, the

dam has some deficiencies which require further investigation

and remedial action.

The spillway cannot pass the peak outflow from one-half

the PMF. For this storm and lesser storm events, a high tailwater

condition resulting in flooding of downstream areas would occur.

Therefore, overtopping would not significantly increase the

hazard to loss of life downstream from that which would exist

just before such overtopping and the spillway is assessed as

Jn inadequate.

Stability analyses based on available information indicate

that the stability of the dam is inadequate for all loadingI conditions. Additional stability analyses, taking into account

measured characteristics of the dam/bedbrock interaction, should
be completed within six (6) months of the date of notification

of the owner. Based upon the results of these investigations,
!I
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I
f appropriate remedial measures deemed necessary to insure the

safety and integrity of the dam and appurtenant structures

should be undertaken and completed during the first constr,'tion

season following completion of the stability analyses.

During periods of unusually heavy precipitation and high

runoff occurring over the watershed, continuous surveillance

should be provided both at the dam and in the downstream areas

to warn of high floodwater conditions. Such surveillance pro-

cedures and other measures deemed necessary should be developed,

documented and placed in readiness for future use as part of a

detailed emergency operation-action plan. A warning system

should also be developed and implemented; to be used in the

event of dam failure.

I In addition, the dam has a number of problem areas which,

if left uncorrected, have the potential for the development of
I hazardus conditions and must be corrected within one year.

These a.'eas are:

1. Determine the responsibility for the maintenance

f the powerhouse, boat yard, and Mercer mill, and

correct the deficiencies noted.

2. Correct concrete deterioration on the dam crest and

in the keneral lock area. ..

Bent L. Thomsen, P.E.
Thomsen Associates

N.Y. L.c se #40553

Ga( y iV Wood, P.E.
\kAhorn en jAssociate

N.Y, ,License 4 04

* APPROVED BY
lonel W. 1. Smith, Jr.

New York District Engineer



0

04~z

j4



I

i PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

LOCK 24 ERIE CANAL

I.D. NO. NY-792

ONONDAGA COUNTY, NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL

I a. Authority

The Phase I inspection reported herein was authorized

by the Department of the Army, New York District, Corps

of Engineers, to fulfill the requirements of the National

m Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection

This inspection was conducted to evaluate the existing

conditions of the dam, to identify deficiencies and

hazardous conditions, to determine if they constitute

hazards to human life and property, and to recommend

remedial measures where necessary.

1.2 DESCRIPTION OF PROJECT

I a. Description of the Dam and Appurtenant Structures

The Lock 24 dam is a masonry gravity overflow dam

approximately 325 feet in length. It rises approximately

16 feet above its rock foundation to the fixed crest.

Flow is partially controlled by a taintor gate located

at the north end (or left side) of the dam. This gate

is approximately 50 feet wide.

North of the dam taintor gate, a small hydroelectric

powerhouse is maintained by Niagara Mohawk Power Corpora-

tion. Flow into the powerhouse is controlled by another

taintor gate approximately 50 feet in width.

I
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j The south abutment of the dam is a masonry wall of the

Baldwinsville Boat Yard.

I The lock which is associated with this dam is located

to the south of a narrow island, approximately 200 feet

Ssouth of the south dan abutment. This lock is approxi-

mately 350 feet long and 44 feet wide.

I On the island are two structures which in the past have

utilized the head developed by the dam for power. These

are the Baldwinsville Boat Yard and the Mercer mill.

These structures receive water from a forebay, or intake

channel, which varies in width from approximately 120

feet to approximately 30 feet. Neither structure is
utilizing the head at the present time. At the boat

yard, upstream water is retained by gates with flashboards.

At the time of inspection, the Mercer mill was inaccessible.

I b. Location

The dam is located on the Seneca River, in the Village

of Baldwinsville, New York.

i c. Size Classification

The dam has a head of approximately 10 feet, and a

storage volume of approximately 34,100 acre-feet.

Therefore, the dam is classified as an intermediate

size dam.

d. Hazard Classification

The dam is classified "high" hazard because of downstream
residences and the potential impact on navigation.

I e. Ownership

The Lock 24 dam is owned by the New York State Department

I of Transportation, Waterways Maintenance Subdivision. The

controlling office is located in Syracuse, New York.

-2-



Their address is as follows:

New York State Department of Transportation

Region 3

Canal Maintenance

State Office Building

333 East Washington Street

Syracuse, New York

I Mr. Leo Burns

315-473-8194

I f. Purpose of the Dam

The primary purpose of the dam is to provide navigable

upstream waters. The impounded waters behind the dam

provide a storage pool for gravity inflow to the lock.

A secondary purpose of the dam is to provide hydroelectric

power.

I 9. Design and Construction History

The present dam is e1ieved to have been constructed

about 1893. Plans for the lock, taintor gate, and a

concrete cap on the dam crest are dated 1908. Plans for

I a riew taintor gate are dated 1963 and it is reported

that this was accomplished at about this time.

h. Normal Operational Procedures

The water level behind the dam is maintained at orIslightly above elevation 374.0 (BCD-Barge Canal Datum)
(The dam crest elevation). Gauge readings upstream and

downstream of the lock are reco.:ded daily.

1.3 PERTINENT DATA

I a. Drainage Area (square mi.les) 3266+

b. Elevations (Barce Canal Datum)

Top of Dam (Lock Walls) 379.0
Dam Overflcw Crest 374.0
Design Pool 374.0
Maximum Recorded Pool 378.8
Taintor Gate Crest 366.0
Streambed at Dam Centerline 358+
Maximum Recorded Tailwater 37275
Minimum Recorded Tailqater 363+

1 -3-



c. Storae (acre-feet)
Design Pool 34,100+

d. Dam

3 Type 'La sonry

Length 325 feel

3 Height 16+ feet

Top Width 5-6 feet

3 Foundation Rock

e. Gate

* Type One Taintor Gate

Width 50 feet

SmCrest Elevation 366.0

f. Lock

Size Approximately 350' long
Iand 44' wide

g. Other Appurtenant Strucutures

1. Niagara Mohawk Power Corporation powerhouse

with 50' wide taintor gate

2. Baldwinsville Boat Yard

3 3. Mercer Mill

-
I
I
I
I

I
I
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SECTION 2: ENGINEERING DATA

2.1 GEOTECHNICAL DATA

I a. Geology

Lock 24 is located within the Village of Baldwinsville,

New York in the Erie-Ontario Lowlands physiographic

province.

I This channel is a major glacial drainageway and, as a

result, the Seneca River valley proper is filled with

stratified sand and gravel outwash from the melting

continental ice sheet. The surrounding terrain consists

j of the Iroquoian Lake plain with associated lacustrine

deposits; ground moraine (glacial till) underlies these

materials in most areas and forms knolls and drumlins

which are free of lacustrine sediments by virtue of the

fact that they were of sufficient elevation to have

formed "islands" during the proglacial phase. All

glacial deposits in the area reflect the most recent,

or Wisconsinan, stage of the Pleistocene.

Underlying this glacial drift are Upper Silurian age

mudstones of the Vernon Formation (Salina Group) and

dolostones of the older*Lockport Group. The Vernon is

known to be gypsiferous while the Lockport Dolomite is

characteristically vuggy. All rock units in the area

are flat-lying over short distances, although a gentle

southward dip may be discerned; all strata are non

faulted and the region is considered seismically stable.

IHowever, according to Figure 1 of the Guidelines

promolgated by the Corps of Enaineers, this is in an

I area of Zone 2 seismic probability.

b. Subsurface Investigations

No records of subsurface investigations were available.

Based upon the available plans and the site character-

istics, it appears that the structure is founded on rock.

I -5-
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2.2 DESIGN/CONSTRUCTION RECORDS

No records were available for the original masonry dam.

Plans dated 1908 and identified as contract 45 show

the dam, lock, taintor gate, and appurtenant structures

as they presently exist. Plans for a new taintor gate

are dated 1963. Selected drawings are included in

i Appendix E.

2.3 OPERATION RECORDS

This site has an attendant on a year-round basis.

Upstream and downstream water elevation readings are

recorded daily throughout the year. The dam taintor gate

and the Niagara Mohawk Power Corporation taintor gate

are regulated to ensure that the upstream water surface

does not drop below elevation 374.0 (BCD) (the dam crest).

i 2.4 EVALUATION OF DATA

The data presented in this report was obtained during

the site inspections and from the files of the New York

State Department of Transportation. The information is

considered adequate for Phase I inspection purposes.

II
I
I
I

I
i-6-
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I
SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

I a. General

Visual inspections of the dam and appurtenant structures

were conducted on June 11, 1980 and on June 26, 1930.

The weather was generally fair. The upstream water

surface elevation was 374.4 (BCD) during the first

inspection. For the second inspection, the upstream

water surface elevation was drawn down to just below

374.0 (BCD) (the dam crest), so that the dam crest and

downstream face could be inspected. This was accom-

plished by entering the River below the dam in a small

boat. The photographs in Appendix A depict the conditions

I described below.

I b. Dam

The original masonry portion of the dam appeared to be

in satisfactory condition. Concrete deterioration was

noted along the cap that comprises the dam crest.

c. Dam Taintor Gate

The dam taintor gate was- operable and appeared to be

in satisfactory condition.

d. Lock

The lock in general is in satisfactory condition. Some

areas of concrete deterioration were noted.

I e. Powerhouse and Appurtenant Structures

Concrete deterioration was noted in the general area of

the powerhouse and its appurtenant structures.

f. Baldwinsville Boat Yard and Mercer Mill

Significant concrete deterioration was noted in the area

of the gates at the Baldwinsville Boat Yard. Also,

I -7-4



j flashboards appeared to be old and were observed to

be leaking.

At the time of inspection, the Mercer mill was

inaccessible.

g. Upstream and Downstream Channels

The conditions of the river and its banks upstream

and downstream of the dam appeared to be satisfactory.

3.2 EVALUATION OF OBSERVATIONS

The following deficiencies were noted:

1. Concrete deterioration along the dam crest.

2. Concrete deterioration in the lock area.

3. Concrete deterioration in the powerhouse

I intake, gate area, and the tailrace.

4. Concrete deterioration in the gate area at

j the Baldwinsville Boat Yard.

5. Old and leaking flashboards at the Baldwinsville

I Boat Yard.

I
I

II
I
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SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

4.1 PROCEDURE

Normal practice is to not allow the upstream water

surface to drcp below elevation 374.0 (BCD) (the dam

crest). Flow is regulated primarily by the dam taintor

gate. At very low flows, both the dam taintor gate

and the Niagara Mohawk Power Corporation caintor gate

must be closed.

4.2 MAINTENANCE OF DAM AND APPURTENANT STRUCTURES

The dam and appurtenant structures (lock and taintor

gate) are maintained by the New York State Department

of Transportation. The dam tender reported that the

current maintenance is on an as-needed basis.

Increased maintenance is required to correct concrete

deterioration on the dam crest and in the general lock

area.

4.3 MAINTENANCE OF OThER APPURTENANT STRUCTURES

The maintenance of the other appurtenant or adjunct

structures (powerhouse, boat yard and Mercer mill)

appears to rest with their respective owners. No

documents were found which define this responsibility.

Yet there are cases such as deteriorating concrete and

leaking flashboards which, if left to continue unchecked,

could lead to failure and concommittant loss of control

of the pool level.

4.4 WARNING SYSTEM IN EFFECT

No apparent warning system is present.

4.5 EVALUATION

Operation and Maintenance of the dam taintor gate are

satisfactory. Additional maintenance is required to

correct concrete deterioration on the dam crest, in the

-9-
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i general lock area, in the powerhouse area, and at the

Baldwinsville Boat Yard. In addition, old and leaking

flashboards at the Baldwinsville Boat Yard should be

replaced. Maintenance procedures at the Mercer mill

I should be reviewed.

A detailed emergency warning system should be developed.

Ii
Ii

I
i
I
I
I

I
I

I
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I
I SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

I The Oswego River Basin in which the dam and the lock

are located is in Central New York State and has a

drainage area of approximately 5100 square miles at

its mouth. The drainage area of the watershed at the

dam is about 3266 square miles. The river system up-

stream of the dam includes six Finger Lakes, Cross Lake,

the Barge Canal, and outlets from the lakes to the canal.

The Seneca River and 16 other principal waterways drain

the watershed above the dam. The Seneca River flows

I from Seneca Lake generally northeastward nearly 61 miles

to its confluence with the Oneida River approximately

12 miles downstream of the dam. Canals within the water-

shed include a reach of the Erie Canal, the Seneca Canal,

and the Seneca-Cayuga Canal. All of the lakes in the

watershed have regulated outlets.

A major par, of the Finger Lakes area is a region of

rolling hills separated by deeply eroded, steep-sided

valleys of moderate width. Major valleys extend generally

north-south, and most are largely occupied by the Finger

Lakes. This region slopes generally northward from an

elevation of approximately 2000 feet near the watershed

boundary to an elevation of approximately 1000 feet

I near the northern ends of the Finger Lakes.

5.2 ANALYSIS CRITERIA

The hydrologic analysis of this dam was performed using

the Corps of Engineers HEC-l computer program, Dam Safety

I Version. The spillway design flood selected for analysis

was the PMF in accordance with the Recommended Guidelines

of the U.S. Army Corps of Engineers.

I -l
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The basic input for this study was taken from an HEC-l

model developed by the New York State Department of

Environmental Conservation with assistance from the U.S.
Army Corps of Engineers, Buffalo District. The model

was calibrated by the D.E.C. to the observed floods of

Hurricane Agnes, June 20-26, 1972. The subbasin desig-

nation, 6-hour unit hydrographs, routing methods, and

loss rates for the model (those used for Hurricane Agnes)

were all adopted.

The Probable Maximum Flood (PMF) was developed assuming

the uniform distrinution of the Probable Maximum Pre-

cipitation (PMP) over the watershed above the dam. A

PMP of 21.5 inches was obtained from Hydrometeorological

Report Number 51 for a 24 hour duration and a 200 square

mile area.

The flood routing at the dart was performed by the modified

Puls method. It was assumed that the gates in the forebay

and the lock are closed during the flood.

5.3 SPILLWAY CAPACITY

The dam has a 352 feet long ungated spillway structure

and a 50 feet long spillway with a taintor gate. The

crest elevation of the ungated spillway is 374 and the

elevation of the taintor gate sill is 366. The discharge

over the dam crest was computed assuming that the dis-

charge coefficient varies with head. The values of j

discharge coefficient ranged from 3.38 to 3.83. The

I primary spillway was analysed assuming the gate is fully

opened. The discharge over the spillway was computed

as weir flow for flood elevations up to 379 and as orifice

flow above elevation 379. The elevation of the top of

the walls on both ends of the dam is 379 and, at all stagez:i

exceeding this elevation, there will be overflow from the

channel. Therefore, the discharge at both ends of the dam

above elevation 379 was also computed by approximating
cross sections from the plans and the U.S.G.S. quadrangle

for Baldwinsville.

-12-



I
The spillways do not have sufficient capacity for

discharging the peak outflow from either the Probable

I Maximum Flood (PMF) or one-half the PMF. For the Pt','

the peak inflow is 111,438 cfs and the peak outflow i.

109,132 cfs. For one-half the PNF, the peak inflow

is 41,606 cfs and the peak outflow is 41,033 cfs. The

computed spillway capacity for a water surface e1-ation

I at the top of the dam (wall at both ends) is 23,274 cfs.

5.4 RESERVOIR CAPACITY

The reservoir at normal pool impounded by this dam lies

primarily within the limits of the existing channel of

the Seneca River, extending approximately 10 miles, and

Cross Lake. The toral storage capacity of this dam up

I to elevation 379 is approximately 34,100 acre-feet.

5.5 FLOODS OF RECORD

I The maximum known flood in the watershed occurred on

June 28, 1972 as a result of Hurricane Agnes. The dis-

I. charge of 17,200 cfs was recorded at the U.S.G.S. gaging

station 04237500 located about 400 feet downstream of

the dam. The maximum high water occurred at this same

time and was recorded at the dam as 378.8, while the

maximum tailwater was 372.5.

5.6 OVERTOPPING POTENTIAL

I The hydrologic analysis indicates that the dam does not

have sufficient spillway capacity to pass the PMF or

I one-half the PMF. The dam would be overtopped by 12.95

feet and 7.45 feet during the PMF and one-half PMF,

respectively.

-13-
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1 5.7 EVALUATION

The spillway will not pass the calculated peak outflow

from one-half the PMF. For this storm and less..r storm

events, however, a high tailwater condition resulting

in flooding of downstream areas would occur. Therefore,

the additional overtopping would not significantly in-

crease the hazard to loss of life downstream from tat

which would exist just before such overtopping.

The spillway is assessed as inadequate.

I
I
I
I
I
!
I
I
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

Ia. Visual Observations

No visible evidence of structural instability of the

dam was noted. The horizontal and vertical alignments,

abutments, joints, and taintor gate all appeared to

be sai-isfactory. The concrete deterioration noted in

the visual inspection does not affect structural

stability at this time.

b. Design and Construction Data

The subsurface and structural information used in the

stability analyses was obtained from the contract draw-

ings included in Appendix E. This information did not

include specific properties of the supporting bedrock,

I precise details of dam embedment, or design details.

c. Data Review and Stability Evaluation

I The stability analyses performed used the cross-section

information provided on the contract drawings, plus

certain simplifying assumptions regarding the dam and

its foundation characteristics. The dam was considered

a solid gravity section seated on, but not embedded in,

bedrock.

The conditions analysed, and the resulting factors of

safety, are summarized in the table which follows.

The analyses indicate less than desirable factors of

safety for all loading conditions, and failure for most

/ Iloading condit ons. Howeverf further inspections and

U Analyses are required to verify or modify the assumptions

made in the stability analyses. The most critical assump-

I tions appear to be those involving the dam/bedrock interface
and the actual uplift pressures.

1
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I
d. Seismic Stability

The dam is situated in seismic Zone 2. Therefore,

seismic stability analyses were performed based on the

Zanger hydrodynamic pressure distribution, which is

similar to the Westergaard distribution recommended by

the Corps of Engineers Guidelines. The analyses were

performed under normal pool, one-half PMF, and full PMF.

The results are tabulated in the accompanying table.

Although undesirable factors f safety %re indicated,

i further inspections and analyses are required to refine

the assumptions made in the stability analyses.

I
I
I
I
i
I

I

1 -16-
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I
SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safety

The Phase I inspection of the Lock 24 dam did not reveal

conditions which constitute an immediate hazard to human

life or property. However, additional maintenance is

required to correct concrete deterioration on the dam

crest and in the general lock area. Also, the responsi-

bility for maintenance of the other appurtenant structures

(powerhouse, boat yard, and Mercer mill) should be inves-

tigated, because failure of these structures could create

problems similar to those caused by loss of the dam itself.

The spillway does not have sufficient discharge capacity

for passing one-half the PMF and is considered to be in-

adequate. For one-half the PMF and lesser storm events,

a high tailwater condition resulting in flooding of down-

stream areas would occur. Therefore, the additional

overtopping would not significantly increase the hazard

to loss of life downstream from that which would exist

just before such overtopping.

The stability analyses, which were based upon assumed

parameters, indicate less than adequate factors of safety

for all loading conditions and actual failure under severe

loadings.

During periods of unusually heavy precipitation and high

runoff occurring over the watershed, continuous surveil-

lance should be provided both at the dam arid in the
downstream areas to warn of high floodwater conditions.

Such surveillance procedures and other measures deemed

necessary should be developed, documented and placed in3 readiness for future use as part of a detailed emergency

operation-action plan. A warning system should also be

developed and implemented; to be used in the event of

dam failure.

-17-
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b. Adequacy of Information

The information available for the preparation of this

report was adequate for the purposes of a Phase I

investigation. Huwever, additional site specific data

will be recuired for subsequent studies.

Ic. Necessity for Additional Investigations

Additional investigations are necessary regarding the

I stability of the dam. Such investigations should be

based on actual measurements of embedment, dam/bedrock

friction and uplift.

d. Urgency

The stability investigations required should be completed

within six (6) months of the date of notification of the

owner. Based upon the results of these investigations,

appropriate remedial measures deemed necessary to insure

the safety and integrity of the dam and appurtenant

structures should be undertakenaid completed during the

first construction season following completion of the

stability analyses.

The urgency of other remedial measures is discussed

in the following section.

7.2 RECOMMENDED MEASURES

a) The following actions should be undertaken:

1. Develop and implement a detailed emergency

operation-action plan and warning system.

2. Determine the responsibility for the main-

tenance of the powerhouse, boat yard, and

Mercer mill.

3. Correct concrete deterioration on the dam crest

and in the general lock area.

1 4. Correct deficiencies noted for the other

appurtenant structures.

5. Take any remedial actions that may be dictated

by the stability analyses.

-18-
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b) The urgency of the actions listed above is as

follows:

o Items 1 and 2 should be completed within

90 days after notification of the owner.

I o Items 3 and 4 should be completed within

12 months after notification of the owner.

Io Item 5 should be completed within the first

construction season following completion of

I the stability analyses.

I
I
I
I
I
I
I
I

* 4
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THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

I VISUAL INSPECTION CHECKLIST

1) Basic Data

1 a. General

Name of Dam 'C/,- 2 ,14,'-

I.D. # 2a9- 7 - DEC. Dam No. 2.

River Basin j 4l

Location: Town grW, 1 9 6 < County ' vz', .

U.S.G.S. Quadrangle _____________

Stream Name /4Y/-

I Tributary of > '- .
Latitude (N) k'3 " Longitude (W) 26 2Q

Type of Dam
Hazard Category .I Date(s) of Inspection ___/_/ ___. __ ___

Weather Conditions / '/- i~7 )

Reservoir Level at Time of Inspection 2r./

Tailwater Level at Time of Inspection 36.

b. Inspection Personnel ./ ;

c. Persons Contacted (Including Address & Phone No.)

d. History:

Date Constructed LzL..Date (s) Rdconstructed / /VY -. )

Designer _ _ _ _ _ _ __ _

Constructed by ,

Owner --

e. Seismic Zone

'I
It



I THOMSEN ASSOCIATES
CONSULTING GE "TrCHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

2)- Embankment

a. Characteristics
1L Embankment Material"'-/

I 2) Cutoff Type //'6

j 3) Impervious Core _ ___ _ _ _

1 4) Internal Drainage System .__!__ ___"

5) Miscellaneous

1
b. Crest

1 1) Vertical Alignment __aP

1 2) Horizontal Alignment .... _ _ __ _ __ _

3) Surface Cracks 6/

IA
4) Miscellaneous _

I c. Upstream Slope

1) Slope (Estimate) (V:H) /' ,

2) Undesirable Growth or Debris, Animal Burrows ___,____

3) Sloughing, Subsidence or Depressions Ax 1.

I



I

I THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

VISUAL INSPECTION CHECKLIST

4) Slope Protection ___ ___ __

1 5) Surface Cracks or Movement at Toe 0' e

I
d. Downstream Slope

1) Slope (Estimate - V:H) A< -

2) Undesirable Growth or Debris, Animal Burrows AK 4.

3) Sloughing, Subsidence or Depressions /1/ <.

4) Surface Cracks or Movement at Toe !I
5) Seepage -/__ __ _ __ __ __ _ __ __ _

I
6) External Drainage System (Ditches, Trenches; Blanket)

1 7) Condition Around Outlet Structure ____________

1 8) Seepage Beyond Toe 'el94'-" e

e. Abutments-Embankment Contact

I____14
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I THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

I VISUAL INSPECTION CHECKLIST

1 1) Erosion at Contact / -/ / -- ,'

1 2) Seepage Along Contract i /e '/e -

3) Drainage System

a. Description of System ___-

b. Condition of System /' 9I
C. Discharge from Drainage System z% -1.

I
4) Instrumentation (Momumentation/Surveys, Observatirn Wells, Weirs,I Piezometers, Etc.) __.__

"ei~

I :

'II
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I THOMSEN ASSOCIATES
CONSULTING GEOTECHNICAL ENGINEERS 1 GEOLOGISTS

I VISUAL INSPECTION CIIECKLIST

5) Reservoir

a. Slopes ,I
b. Sedimentation _ __ _ _ _ _ _ _ _ _ _I
c. Unusual Conditions Which Affect Dam 64r'z b'e ,

6) Area Downstream of Dam

a. Downstream Hazard (No. of Homes, Highways, etc.)

b. Seepage, Unusual Growth __ __ __/_--_ _

c. Evidence of Movement Beyond Toe of Dam 1/ 1 /d X -4

{ d. Condition of Downstream Channel _____________________

j 7) Spillway(s) (Including Discharge Conveyance Channel)

a. General

b. Condition of Service Spillway 7-,</-z ,Ki

I.3
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I THOMSEN ASSOCIATES
CONS. LTING GEOTECHNICAL ENGINEERS & GEOLOGISTS

I VISUAL INSPECTION CHECKLIST

c. Condition of Auxiliary Spillway / K ,,9-I
I

d. Condition of Discharge Conveyance Channel -. o /'-;

I

I 8) Reservoir Drain/Outlet

Type: Pipe -Conduit Other _ _

Material: Concrete Metal Other

Size: /z x, // Length _ _ _2 _

Invert Elevations: Entrance 6;o, Exit '7 2

Physical Condition (Describe): Unobservable

Material: .,____

I Joints: >',-. Alignment 7-
Structural Integrity: _ _-,_

Hydraulic Capability:

Means of Control: Gate ' Valve Uncontrolled

Operation: Operable j Inoperable Other

Present Condition (Describe) : ,IJ

K ii
'I *1



I THOM/SEN ASSOCIATES
I

9) Structural

I a. Concrete Surfaces ff/? '.

3 b. Structural Cracking 4>,-f

I
c. Movement - Horizontal & Vertical Alignment (Settlement)

d. Junctions with Abutments or Embankments

I e. Drains - Foundation, Joint, Face 47 9-

I f. Water Passages, Conduits, Sluices " '-

g
. g. Seepage or Leakage 6<6/.

'I4
I<

I
'I



I THOMSEN ASSOCIATES
. .- LT1'.(, ;'CE. '.CAL e . It I-.

U h. Joints - Construction, etc. .______________

I

I i. Foundation A//j ,?

J j. Abutments ...- e -O e

I k. Control Gates / ,

I
1. Approach & Outlet Channels ______,__,_,_,_______

I
m. Energy Dissipators (Plunge Pool, etc.) //< -.

I
n. Intake Structures ' / .- -9 "

o. Stability

p. Miscellaneous

A
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Table A-2
Flood Model Drainage Areas

Area Drainage Area
Code Area Description (aq.mi.)

Al Canandaigua Lake / 184
A2 . Flint Creek at Mouth 102
A3 Canandaigua Outlet @ B.C. Confluence 155

1 Keuka Lake 183
B2 Seneca Lake 524
:3 Cayuga Lake 782
B4 Seneca Lake Outlet to Lock 4 39
35 Seneca Lake Outlet from Lock 4 to Mud Lock 36

Cl Owasco Lake 201
C2 Skaneateles Lake 74
C3 Otisco Lake 42.7
C4 Onondaga Reservoir 67.7

, C5q Onondaga Lake 102.3, ..C6 Owasco Outlet @ B.C. Confluence 18.7

C7 Skaneateles Creek Q B.C. Confluence 27
C8 Ninemile Creak L Mouth 72.3

DI Chittenango Creek @ Mouth 288
D2 Canaseraga Creek @ Mouth 105
D3 Oneida Creek @ Mouth 1441 D D4 Fish Creek and Wood Creek 529

D5 Local Inflow to Oneida Lake 269
D6 Local InfLov to Oneida River above Lock 23 28.5
D7 Oneida River from Lock 25 to Three Rivers 110I.,
I1 Ganargua Creek 0 Lock 29 147
12 Ganargua Creek 0 Lock 27 118
E3 Local Inflow to B.C. Lock 29 to Lock 27 51
14 Local Inflow to D.C. Lock 27 to Lock 26 89
15 Local Inflow to D.C. Lock 26 to Lock 25 18
16 Local Inflow to B.C. Lock 25 to Owasco Outlet 191
E7 Local Inflow to B.C. Owasco to Skaneateles Outlet 98
38 Local Inflow to B.C. Skaneateles to Lock 24 98
E9 Local Inflow to B.C. Lock 24 to Three Rivers 37

A-7.
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Table A-6

Modelling Parameters

RTIOR Start Q LossesSubbasin QS * Ratio CFS Initial Constant

•in I hr,

IA-1 - Canandaigua Lake / 1000 1.6 300 1.25 0.03

A-2 - Flint Creek 2000 1.6 90 0.50 0.06
A-3 - Canandaigua Outlet 200 1.6 150 0.60 0.06
3-1 - Keuk3 Lake 800 1.6 100 1.50 0.03

5-2 - Seneca Lake 2800 1.6 500 1.50 0.03
C-3 - Cayua Lake 1700 1.6 1000 0.5 0.03
C-4 - Seneca Lake Outlet to 200 1.6 92 0.50 0.05Lock CS-4 --.

B-5 - Seneca Lake Outlet to 200 1.6 92 0.50 0.05
; CS-4 to CS-1

C-1 - Owasco Lake O t00 1.6 450 0.75 0.05
C-2 - Skaneateles Lake 500 1.6 250 0.75 0.05
C-3 - Otiseo Lake 300 1.6 90 0.75 0.05
C-4 - Onondaga Reservoir 302 1.6 250 1.5 0.06
C-5 - Onondaga Lake 500 1.6 250 1.25 0.06-.J C-6 - Owasco Lake Outlet 200 1.6 90 0.50 0.06 -

C-7 - Skaneateles Creek 200 1.6 90 0.50 0.06
C-8 - Finemle Creek 300 1.6 250 1.00 0.06

D-1 - Chit tenango Crek 2160 1.6 600 0.25 0.06
D-2 - Canaserga Creek 20 1.6 270 0.25 0.06

- D-3 - Oneida Creek 1080 2.00 320 0.25 0.06
D-4 - fish Creek 3960 1.6 800 0.25 0.06

! D-5 - Ares, Local to Oneida Lake 2000 1.6 540 0.25 0.05
. D-6 - Oneida River above Lock E-23 210 1.6 70 0.5 0.06

V -7 - Oneida River Lock E-23 to Soo 2.00 250 0.5 0.06

Three Rivers

Z-1 - Ganargua Creek Vic. Lock Z-29 550 1.6 140 0.5 0.05
1-2 - Ganargue Creek Lock 1-27 470 1.6 120 0.5 0.05

Z-3 - Area Local to Barge Canal 200 1.6 100 0.5 0.05
Lock E-29 to 1-27S-4 - Area Local to Barge Canal 360 1.6 100 0.5 0.06
E-27 to C-26

1-5 - Area Local to Barge Canal 100 1.6 90 0.5 0.06
Z-26 to E-28

3-6 - Area Local to Barge Canal 400 1.6 140 0.5 0.06 ' "
E-28 to Owasco Outlet

1-7 - Area Local to Barge Canal 400 1.6 120 0.5 0.06
Owasco Outlet to Skan.Outlet

1.8 - Area Local to Barge Canal, 400 1.6 120 0.5 0.06
Skan. Outlet to Lock 1-24

1-9 - Area Local to Barge Canal 150 1.6 100 0.5 0.06

Lock Z-24 to Three Rivers

*Flow in cfs below which base flow recession occurs.
**Ratio of recession flow to that flow occurring 10 time intervals later.

~~A-23 "'
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7400 Y22125UO 319O0
7500 k3 b0 5O 50 '50 280 boo 1000 I500 2250 3000
7b03 f3 b3000 2003cc
7700 K 1 5 0 0 0O 0 1
7h00 K(1 13 MRiU1ED J~rFL0A 10 H.Lljv1 ChEKm 0 .iH
7900 f 0 0 0 0 1
8000 11 0 11 5
8100 K 0 5 u 0 0 0 1
8203 K! 14 FLirvr CRE6K ItoFtuJW A-2
8300 m 1 1 102 0 323b 0 0 01
8400 F 0 21 .5! 39 53 01 72
8500 £ 0 0 0 0 0 0 0.5 0.06
8600 0 2
8700 01 93 534a 903 12ccb 1367 116b 900 d0t cc. b49
Bd00 Ul 455 311 i11 1!)9 21!5 17d 147 10'q 101 84
8901 01 b9 57 47 .39 35 32
9000 X 90 2000 i.0
9100 K 2 b 0 0 0 0 1
9200 K 1 15 Cumt)IL. ROUTkLJ CANANUAIG0A OOLELUAS API0 FLiNT cte INFLJv4S
9300 A~ 1 bc 0 0 0 0 1
9400 (1 lb KCu0ik0 rO LOCK~ 21
9500 y 0 0 0 0 1
9600 11 0 1 3
9700 K 0 bb 0 0 0 0 1
9800 K1 17 {.UIL~.1 LOCACL FLA~'. A-3
9900 14 1 -1 155 0 3236 0 U 0

10000 P 0 21.5 39 53 01 72
10100 1 0 0 0 0 0 0 0.b 0.Oo
10200 0 22
10303 ul 91 338 905b 134d 171o 2408 2oul 1921 1413 103b
10403 01 7o3 b562 *12 303 223 164 120 90 b5 48
10500 0 1 3!5 34
10600 x 15U 200 l.b
10700 K~ 2 5b 0 0 0 0 1
10dU0 K1 lb CUi~bIcW LUCAiu FUUA A-3 milli 'LOo Af LOCK 27
10900 K 1 0 U 0 0 u I
11000) KI 19 RUUIE JUrL.1 TU CA(NAo
11103 f 0 0 0 0 1
11203 y 1 0 1
11300 K 2 0U 001
11403 Ki 20 CUJ.481U~ FL.0m Ar b(UurLt.1 ELU4 + E-1, L.-2, t-3)
11500 r, 1 8 0 U 001
11e03 KI 21 ituUTE FLU.16 Al' LJCiA 27 TU NODE 8
11700 f 0 0 0 0 1
11800 y 1 0 d 3
11900 K U 7 0 0 0 0 I

A 120 r'1 22 LUCAL IvFLUA LuCNil 21 £ LuCK 2o (t4)
12101 4 1 -1 0 3236 0 0 1
12200 P 0 21.5 49 3 01 72
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12303 1 I u U 0 U .b U.00
12400 U 23
12503 Uk 1 7 l7d 1,*4 1 1144 9u 721 572 44 3o1 b 7

1200J 01 227 161 143 114 9U 12 57 45S 3b 29
12703 01 23 23 Z
12800 A uo 3ou
l1290 K I d U 0 U U 1

( 13003 K 1 21 twuf FojJ. Al UJCN .40 lU ivuUEi 6
13101 y U U u U 1
13201 Y1 0 2
13301 K 2 a 0 0 0 U 1
1340U KI 2'* CU~iNE RJUrELL) -UW LOCAL ILumS AT ij0r 8
13500 K I 10 U U 0 0 0 1
136UJ K 1 25 t8UUf. Fu.U,%6 Af AULt. d WU NULL. 10
13700 1 U U 0 0
13803 1Y1 U 5 2
13900 K 0 9 0 0 0 0 1
14003 KI 2o LOCAL FL.jo t3fA6 LUCK~ zo AND LUCK eb (F-5)
14100 m 1 -1 18 0 323o 0 0 U
14200 P 0 21.5 39 53 b1 72
14300 r 0 0 0 U 0 0 U.5 0.Ub
14400 U 21
1450U Ul 171 304 313 24o 193 152 119 93 73 58
14b03 01 41 35 28 22 17 13 11 8 b 5
14700 01 4
14800 X 90 90 I.0
14900 K 1 10 U u U U 1
15003 Ki 27 ROU'. 1l, W r.- WU INUL 10i
15100 1 U 0 U 0 1
15200 Y1 U 2
15300 K 2 10 U U 0 U 1
15400 KI 28 CUMOINE ROU[EU FLUo olltd kLUA AT NUDE IU
15500 K I 1!5 0 0 0 U 1
15600 Ki )29 RUutr. FLUAoS AT ,4UOE 10 10 NUE 15
1570U0 y 0 U 0 0 1
15800 i1 0 b
15900 K 0 11 0 0 0 0 1
16000 KI 30 LUCAL 1Nt*6UI% ts-1 INNO KL.UIA LArF
16103 A 1 -1 183 0 323b U 0 0
16200 P U 21.b 39 53 oi 72
16300 r 0 0 0 0 0 0 1.50 0.03
1b403 U b
1050j 01 14318 3342 1213 481 183 0
lobuO X 100 800 1.6
16703 K 1 11 0 0 U 0 1
16800 KI 31 KLUKA LAKE Utif'oUw vv/ MUUIFILD PUlib
16900 y 0 0 0 I 1
17000 YI 1 0 0 0 0 0 1470U0
17100 12lU7UOU 129500 141000 153500 174000 178000 191000 204000 j17000 328550
17200 Y3 120 320 4-!5 530 575 o70 890 1130 1470 l2bOUO
17300 K 1 12 0 0 0 0 1
17403 KI 32 HUIE KLUKA LAKE OUIFLoS 10 12
17503 Y 0 0 0 0 1
17b00 Yl 0 b 2
1770) K 0 14 0 0 0 0 1
17800 KI 33 S~t LCA LAKE INFL0mS B-i
1790) 4t 1 -1 I4 0 4236 0 0 0
10000 p 0 21.5 39 53 ol 72
18101 f' 0 0 0 0 0 0 0.5 0.03
18200 U 14
18J3 01 2o913 10b41 6d99 '*332 2120 Ilub 1072 ofi '*42 iob
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1b40D J i 1o7 i u

I d~o0 x 50 .20uv 1.b
lbouo K 2 12 1 0 0 0 1
1870J r, 1 34 COMSIbldc. UjCAb i'X~0v o-2 Ai.j rOUU) rEUhKA LAKE JUI~tAr f..alS

r 18800 K 1 14 0 0 v 1
loD Kl JD SEw.CA .uAhr: J ufEUj - MUV)ii) P065 ME.1110

19003 1 u 0 v I I
f 19103 11 1 534O00

19201 12372UQU 4140V0 4 oU00 5V0000 543000 :)dbUOO b3000tj 6t5000o 6740uu 72u~u0
19300 128UUUUU 1200000

f 194h03 13 700 70U 7%0 No0 700 100 700 1000 3000 3000
19500 f3 IbO 7/Uuo
1 9600 K 1 1.3 0 .0 0 0 1
19700 K I 3o 66avCA i.AKr. UUIi' JoS R001~.V 2 13
19800 1 0 0 0 1
19903 y1 0 2
20000 K 0 13 0 0 0 u
2010) KI 37 LUCAu 1iFLJm 0-4 .

2U200 M 1 -1 39 0 323o 0 0 01
20300 P 0 21.5 39 53 ol 72
20403 11 0 0 0 0 0 0 0.5 0.u!5
20500 U 15
20600 01 539 1094 /96 a49 376 2bO 179 l13 d5 5
20700 01 40 id 19 11 11
20dQU A 92 200 1.
20900 K 2 13 0 0 0 0 1
21003 (11 3o CUMikjlJ! HJoJr.0 )EJECA IUA L UUfFUj0 ANjL LOCAL rLDV% b-4
21103 K 1 1,* 0 v 0 0 1
21203 KI' 39 RU0T. IDKU~OAklti TO 14 (LAxUOjA 6AL~A iNFLU0)
21300 y 0 0 0 0 1
21400 II 0 0 k
21503 K 0 14 0 0 0 u 1
21o00 Ki 40 LUCAi. INiFL0m b-o
217')1 m 1 -1 3~ 0; u J 33o 0 0 0
21b03 P 0 21.5 39 b i ol 72
21900 r 0 0p 0 0 0 0 0.5t 0.05
22000 U 12l
22100 01 8Y5 1094 092 137 271 17i 110 70 44 2
2220U 0 1 14 10
22301 x 92 '2o0 ~
22400 K 2 1 'i 0 0 0 0
22503 K 1 41 CO215INE FL0v 6-:) ifti ROU f Lb FL0vv
22o00 K 0 14 0 0 0 0 1
22700 KI 42 CAIUOGA LAKc. ±.JFL~vl d-3
22803 mi 1 -1 7 ti 0 32 3 t 0 0 01
22903 P 0 e21. 5 19 t53 b1 72
23003 r 0 0 0 0 0 0 0.5 0.03
231030 15I
232UU 01 kl4903 155,*0 13 20 9524 6529 447t) 3U69 2104 1443 969
2330D 01 b78 4o5 319 219 d
23401 x 1000 1700 1.0
23500 K 2 14 u 0 0 0 1
2300 K(1 4 J CUm'olt LLCALIN .FLUA t-3 ANDJ RjUft0 FLUA
23700 K 1 14 0 0 0 0 1
230OU KI 44 CAYUO0A LAKE. UUiiLu6 - AU4Li0.L1tD PULS
23903 y 0 0 0 I 1
24000 Y1 1 0 v 0 0 0 490000
24100 Y237500o 417600 4oo0u00 503000 5lb0Qv tb900 634000 ooOO0O 720000 65%500
24203 i29oo0vo
24300 li 1700 1 /00 170 1/ov 3400) 3,iou 340%0 67 v 670 3 b510

2440 1s13500McFARLAND - JOHNSON ENGINEERS. INC.



24503 ~ I I u Q 0 u I
24b0J Ni qt) KGUlc :ALj6A u.AKL. UU0LUAS fu 4) 1'3
247U) x 0 0 u u1
24800 I 1 u i 1

( 24900 K 2 1:) 0 u 0 1
2500 u ,I lb C0'i0L14. t8JUfLJ F6UOAll %ii ~Uo AT NJU. 15
200u K 1 18 0 u 0 1
25400 KI 47 tHUU~ FIbJAS Li %Jb0L Id
25.300 y 0) 0 ii 1
25400 y 1 0 a 3
2D500 K u 1o 0 0 0 0 1
25b00 KI 4d LUCAL, FLOm E-0
25700 4 1 -1 1li1 u 323o 0 0 01
25800 p 0 21.5 39 53 ol 72
25900 £ 0 v u 0 u0 0 0.5 0.Ob
26000 U 10
2b100 01 3851 5102 i 130( 2,109 1710 11 15 808 5 5 3b1 2b2
2b200 01 180 123 8) 75 70 27
2oi00 x 14U 400 I.b
2b400 K 1 Its u 0 0 0 1
2o503 NI 49 R<Ulfr. LOJCAL FL0a L.-0 10 NU0. 18
2bb00 1 0 0 0 0 1
2o7U0 y 1 0 2
26800 K 2 16b 0 0 0 u I
2b900 Ki 1 5 CUwINE RJUTt0 FL.J* W/ FLUv, ATl40k: 16
27000 K 0 17 0 u 0 u
27100 KI b1 HL~Au 0-ASCJ 1.4FLU.% C-1
27200 A' 1 -1 201 0 .323b 0 0 0
21300 P 0 21... 39 53 ol 12
27400 1 0 0 0) 0 0 0 U.7b t
2750J 0 10
27o00 01 bb33 5670 42bu 2273 12vu b33 33,4 17b 93 30
27100 A 450 1000 1.
27b00 K I I11 0 0 0 0 1
27900 KI b2 0hASC3 LAKE INFLJ66 - A0Ui~iLD PULS M~1HUU
28000 y 0 0 0 1 1
28100 Yi I 0 0 0 0 92000
2b20t) Y2 obuoO 13200 799o0 86500 93200 99400 10o500 113200 119600 12o500
2d300 Y2152900 205700
28403 Y3 buo 600 oQo 1100 1.100 230U 28b0 3400u 3400 3'*00
28500 Y3 44000 *9100
28600 K I I d 0 0 0 1
28700 Ki h3 RUJIE O*ASCD LANK. OIJTL~.£ FL0vS
2d80 y 0 0 0 1
28900 yI1 0 7
29000 K 2 18 u 0 0 0 1
29100 Ni 4 COmoi~dk FL.UsS Alld FlU/eAS AL NOD0E 18
29200 K 0 18 0 0 0 1
29300 Ni b5 Rt.AU LJCAL FL~o C-b
29400 m 1 -1 19 0 3236 u 0 01
29500 P 01 21.5 39 53 bi 7,e
29oOO 1 0 0 Q 0 0 0.5 0O
29700 V lb
29u00 01 257 3bd 35)2 lo8 205 150 119 91 7u 53
29900 01 40 20 k3 1b 1'4 10 8 b
30000 x 90 2u0i 1.0
30100 N 2 l b u 0 0 0 1
30200 NI bb CL~hbiN . LJCAt. FL'J/ C-tu .ilti F~LjA AT NOD 18
3030D K 1 21 %) 0 0 0 I
30400 KI 57 xuU01E FLbm Al Ia 1 TUg. aL
30 00 y 0 u 0 01
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30o00 KI 0 7uA 2i ~

30701 K 0 19 0 0 0 u

J0901 4 1 - I Ob 32ib 0 1 u

r3 1000 v 0 21 . t 39 3 61 12
31100 1 u 0 0 0 0 u.5 0.i

3120J 0 11
31301 U1 21o9 3138 lolu 1I15 boa 39t) 23o 141 84 5o
31400 u1 19
31500 X 120 400 1.0
31600 K 1 11 0 0 0 0 1
31700 KI t9 kOO£E LOCAb FLU" £0 NJUb Zl
3lduO 1 0 0 0 0 1
31900 1 0 6 2 1

32003 K 2 21 0 0 0 0 1
32100 KI oO CiMdiv. RO1fLD FiOm Aifh FbGw AT 21

3220J K u 20 0 0 0 0 1
32303 Ki bl SKANEAlEb:6 LAKE I.vFuJOvS
32400 M 1 -I 74 0 3230 0 0 0
32500 P 0 21.5 39 53 ol 72
32600 1 0 0 0 0 0 0 0.75 0.05
32700 0 5
32800 01 6d39 7'ol 232 b6 10
32900 X 250 500 1.o
33000 K 1 20 0 0 u 0 1
33100 Kl o2 SKAi. AfEbLS LAKE OuIFLOA6

33200 y 0 0 0 1 1
33300 ii 1 0 0 0 0 0 0
33400 f2 0 17323 3475u 52184 1043o 2073o 24492
33500 13 0 353 747 15u. o04t3 13313 17359
3300 K 1 21 0 0 0 0 1
33700 KI o3 kRUIE S&AiiEAI,-S uAKr. UbCFLumS f1 Wue 21
33800 f 0 0 0 0 1
33900 11 0 o 2
34000 K 2 z1 0 0 0 0 1
34100 KI o4 CUMoliL JU0TEu oArr, 00It LUa AWlfri fuOA AT NUDE 21
34200 K 0 21 0 0 0 0 1
34300 KI 05 LUCAL FbJA C-I
34400 m 1 -1 21 0 3236 0 0
34500 P 0 21.5 39 53 ol 72
34603 I U 0 0 0 G 0 0.5 0.0o
34700 0 11
34800 01 496 946 581 351 212 127 77 46 28 17
34900 dl 7
35o00 X 90 200 1.6
35103 K 2 21 0 0 0 0 1
35200 KI b6 CUMoINL LUCAL FLU* C-7 miti FLowS Af r.ODE 21
35300 K 1 2e 0 0 0 0 1
35400 K1 07 kOUItNG 13 nJOE 22
35500 1 0 0 0 0 1
35600 f1 0 4 1
3570a K 0 22 0 0 0 0 1
35800 KI 68 LOCAL FLOw L-8
359uJ m 1 -1 9d 0 .3230 0 0 0

3c000 P 0 21.D 3v 53 ol 7e
3b10J 1 0 0 0 0 1 0 0.5 0.Oo
36203 U 7
3o300 Ui 4ddl )059 14U2 o12 2t9 135 42
3o400 X ICO 4uJ 1.o
3c503 K 2 22 0 0 0 0 1
3000 KI 09 Cu~blE KJbl U FLvo ANDO LUCAL FLU4 Al .%UPi 22
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36O$j Ki I ~ 7 3Ai '.S',-bli. tPJuL Aji '~L ILD PULz;, irmrjD

.3t9Oj 1 u 0 %) I

3Ijua y I U u (J0 0 -

37103 12 0 0!)iJv 13 t)t) 21340 341uu 4&b0 o24VO 7o3bt lilOUU
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Pk.V~t,% OF SLULNCE OF SrKEAM~ NLTftjRi CALCULATIONS

RuNU~eI hYOHOGRAPH Al I
ROUit. )hUOGRAPH T0 2
Hu:~uf HYnYO~GkAPm At 2
CO'iBINE 2 rYDHOGAPHS Ar 2
kOUTE nYD)RUGRAPHl TO
RUNeOEF HYDROGRAPH At b
CUMi3IdE 2 HIORDGRAPIHS AT b
kUNUFF HXO08OGRAPtI At 3

IROUTE HYDROGRAPd £0
CLOMOINE 2 HYI)RDGRAPt1S AT 6
.HU.vFi' iYDRUGRAPH1 AT 4
kROUTE. HYURO(RA~m T0 4

ROUIL. hYtbRUGRAPH £0 5
RUNO' diOR0GRAPH AT 5
CO~bii4 2 HYDLRGRAPhS Al 5
ROUTE tHYLROGHAPI T0 5b
Rui*UkF HYORUGRAPI AT 5b
COM 61NL 2 HY0HJGRAPI1S Al 5b
ROUTE HiDROGRAPH 10 b
COMbIriE 2 HYDRJOa(APHS AT 6
RJUTE EflDROGRAPH £0
RUNuFF HYDROGiRAPH AT 7
aK0UIL hYL)HUGHAPH £0 a
CJ~4bINt. 2 k1YUROGRAPHS Al 8
tUUft HIURJGRAkH TG ~ 10
RUNuFE' tHI0UGRAPHi AT 9
ROUfL hiDO0GRAvd TO 10
CuMbiowE 2 HOMNOGRAPHS AT 10
ROUTE ki~wOGRAPH TO l5
RUiiOF'F HYDROGRAPH AT 11
RJUIE HiD~ROGRAPH TO 11
RJUIE hiDROGKAPH 10 12
HUNDEF HiYORUGHAP1 AT 12
CJMbINkC 2 df)RO(;RAPtiS Al 12
HOUTL hYUROGRAPH ~U 12
RJUIE HYDRtJGRAPH T0 13
RUNUFF HYURUGRAPi AT 13
COMiwE 2 ,iYOH0GRAPrIS Al 13
HOUlT MIDROGRAPH TO 14
RUNiUi? fIIDedGHAPH AT 14
COm6,LNE 2 HYORJGRAPHS At 14
RUNUFF HYOROGRAPH AT 14
COMBIN~E 2 HYDROGRAPHS AT 14
HOUTL HYDROGRAPH TO 14
ROUTE t1fORUGRAPH TO 15
COmbIN. 2 ,4rOROGRAPHS AT 15
ROUTE HYDiROGRAPd TO 18
RUNWIDF HYDROGRAPH AT lbt
RJUTE HYL)HUGRAPH TO 18
COMb1iiL 2 HYDGRAPhiS AT 18
RUN~kl HiOROGRAPH AT 17
AWUT, iIYDROGRAPI TO 37
ROUTE fiY0HOGkAPt TO 18
COUlb1NL 2 sYl) !GRAPhS AT to
RUNOFF MIUROGiRAPH AT 1d
CUMbINI. 2 HYDRJGRAPhS Al 1d
ROLJIL hYUHOGHAPI £0 21
HU'~LrE HYUxOGRAPH AT 19
KuT. n1lURGRAkPH TOV
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C UMtD I t 2 HYDIQJ;RAPhS Ai 21
* RUNULFF HYURUGRAPo AT 2u

ROU1. hfl JIRHt' 10 2uJ
RJU1. hL'kDGRAPHi W 21

*C,*MbIgIk. 4 kYO jGRAPHS AT 21
hu.4u F riYOHO~,APd AT 21
COMvINE 2 iiYukOGRAPHS Al 21
R*I HYDRUGjRAPi TU 22
XL~ziUFF MDiROGRAPti AT 22
CUm6INE 2 HfO3(;HAfH5 AT' 22

*JT e dit 0GRAPH f 1 22
EN~O UF NETwURK
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DAM SAFErj VEAkS1O JU6Y 197d
LASI' MaO1~iCAriON 2o FL_* 1

TIEOF t LCUTIJU 27-AUG-ov 08:13:58

ANALYSIS OF QA.A O'YRrIPPING UING RATIOS Of PMF
bft8ULOGIC-HiDhAULlC ANALISIS OF SAF~fY OF LOCK 24 DAM

RAHiUS Of' PAF HOUfE) TtikJU,;H TmE StESIkVUItN

( JOB SPE.ClFlCA1rLJN

4U 6 0 10 u 0 0 0 4 0
)Cjpu NA LRUPr TRACE.
b 0 0 0

MULri-PLAN ANALYSES TO dt PERRttrMED
NPI 4AN= 1 NRTIO= b LRTIlJ= 1

RriJs= 0.20 0.40 0.b0 0.60 0.80 1.00

SUt3-ARH.A RUNOFF CUMPUfrlON~

I dANL. CA~iAL LOCK~ 30 AT MACEDUjN (SUB AREA Al)

16 1Ak) ICOMP IECON I TAIa JpLT JPRT INAME I SfAGE IAUTO
U 0 0 0 1 0 0

HY0kOGHA~t1 DArA
ItX; O 1Uh', TARLA SNAP TRSUA TkSPC RATIO I SN ov I SA.4 LOCAL

-1 0 100.v.i V.00 3236.00 0.00 0.000 0 1 0

HiRO(RAPh ROUTING

2 BARGE CA~oAL LOCI 29 PALMYRA (ROUTE.D FLO" FkOA LOCK 30.)

16 IAQ lCLme~ IECON 1IAPE JPLT JP14T I NAM E ISIAGE lAUTO
2 1 0 0 0 0 1 0 0

( RJUT.LNG DATA
JLOSS CLbsb AVG IRES ISAMiE IOPT IPMP LSTR

0.0 ).Uuo 0.o 0 1 0 0 U

14S 1 Ps N I L LAG A?'SKK x TSK SI~kA iSPRAT
0 3 1 0.00) 0.000 0.000 U. 0

SUb-Akt.A RUduFF compurAI1
MCFARLAND -JOHNSON ENGINEERS. INC.



* .3 GA.AANGOA CkELK LUCAL It4LUmS EU LOCK( 24 SUd-AREA L.-1)

IsI'AJ icubip .IECO ITAPE JPLT JPkXT INAM*. ISTAGE IAUTO

*2 0 0 0 0 0 1 0 0

HYDROGRAPH OArA
1 i D)G jilO TAX6A SNAP rR SLA THSPC RATIJ Ib~Om ISAME LuCAL

1 -1 147.00 0.00 323o.00 0.00 0.000 0 1 0

PRECIP DAfA
SPFE PA Ho Rik~ t24 R48 R72 b
0.00 21.50j 39.00 53.00 61.00 12.00 0.00 0.00

IRSPC co~prED B~Y THE PthJ RA. 15 0.92d

LOSS DAEA

*LRUPT SfRKR ULrKR RTIL ERAIN SIRNS Rr10K STRtL CNSfL ALSA A RTIMP

0 0.00 U.00 1.u0 0.00 0.00 1.00 0.50 0.05 0.00 0.00

fit RECESSION DATA
aTRTJ= 14U.00 QRCSt4= 550.00 tRT1Okz 1.bO

fs0 iEND-OF-PERI0D FLOA

MO.DA HR.MN PERCLJU tRAl. EXCS LOSS Cump a mO.uA HR.MN PLRH1OL PAIN EACS LOSS

SUM 14.37 12.12 2.24
C36b.)( .30d.)( 57.)(

CUMbINL tiOUGRA'rIS

4 CON.4I.D iUU~IED ANu LO)CAL FL.O4b AT LODis 29

*ISTA(Q ICUMP 16.CON IfAPL. JPL.r jpkr INAME ISfAGL~ IAUTO

2 2 0 u 0 0 1 0 0

HYDROGRAPH ROUI1NG

*5 b PUEL HYDi0GAPH TO LOCK 27 At LYON~S

1.atAU Icump 1ECUN ITAPE JPLr JP'RT INAME MSAGE IAUTO

*b 1 0 0 0 0 1 0 0
kOUTING DATA

OUSS CL,0SS AvG IRES ISA14E IOPT IPMP LSIR

*0.0 0.0o0 0.00 0 1 0 0 0

N6TPS hSTDL LAG ,AMSKK x ISK SrOkcA ISPIRAT
v 8 .3 0.000 0.000 0.000 0. 0
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S~b-AREA RUNO3FF CDMPUTATION.

0LW*Ek GANAtRAGUAU L~UCAL INFL0mS VICINITY OF LOCK 27 (SU-Akr.A E-2)

IS£fAU ICL)mP IECON ITAPE Jk'Lj JPRTf INAME ISfAGE IAUTO
a 0 0 U 0 0 1 0 0

HYDROGRAPH DATA
itiYDG IUHG1 lAHk.A SNAP TRSDA TRSPC RATIO IbNOW ISAME LOCAL

1 -1 11d.oU 0.00 323b.00 0.00 0.000 0 1 0

PRECIP DATA
Hpt ii 6 R12 R24 R48 R7 2 R96

0.00 111.50 39.00 ~3. 00 61.03 72.00 0).00 0.00
rRSPO COMPUTED bY THL. PROG RAM IS 0.92d

LOSS DATA
LRUPE STRKK DLrIftR k1IUL~ ERAIN STRKS RrIOK SfkIL CNSIL ALSMX RTIMiP

0 0.00 0.00 1.00 0.00 0.00 1.00 0.50 0.05 0.00 0.00

RECESSION DALA
STHLj= 120.00 QRCSN= 47U.00 RTIZ~k 1.60

0 END-UF-Pk2HIOU FLOW
mU.OA HR.M PklHO RA 114 EACS LOSS Culp U MO.DA tiR.MN ilkHIOD RAIN LXCS LOSS COMP Q

SUM 14.37 12.12 2.24 155b92.
3o.(308.)( 57.)( 4408.71)

CCMB1NE kIY'ROGRAPHS

7 COMbliEU ANU LOCAL FL04S AT LOCK 27

ISTAQ ICOMP IECON ITAPE JPLI JPRT INAME ISTACG. IAUIO
6 2 0 0 0 0 1 0 0

SUb-AREA RUN0FF C0'4POTArION

8 LOCAL FLO% 6.-3 (ARk.A LOCAL tO BARGE CANAL E-29 10 L.-27)

ISTAU ICUMP IECON ITAPE JPLT JPHT INAME IStr.GL IAUTO :V

3 0 0 0 0 0 1 0 0 C

HYDROGI<APH DATA
ltiYDG ldrIG IARt.A SNAP TRSDA TRSPC RATIU I Shoo iSAME LOCAL

1 -1 51.U 0.00 323o.00 0.00 0.000 0 1 0

PHLClP DAtA
SPF. emNs Rb R12 R24 R4d R72 R96
01~00 di.50 39.00 t)3.00 61.00 /2.00 0.00 0.00

tRbpc C'Jmpu1l. ny lht: ?h t(AA ib 0.v2d

McFARLAND -JOHNSON ENGINEERS, INC.
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uJ65 DATA
LkJP R riR 0IaifK tR1IUL, ERA1N STRKb RrIJtK SIHIL CINST6 ALSMX Rt1I1P
0 0.00 0.0 .00 u.00V~o 0.00 1.00 0.:10 0.05 U.00 0.00

REC~oSlON DAIA
S1(j= 100.00 JHCSN= 200.00 R1'I0H= 1.oO

0 ENU-0F-PER10O FLOWV
MO.UA tdH.M~N P~kIOJD IiAlt 6XCS LOSS COMiP Q AJ.DA HR.MN PLKIOD RAIN txcs LOSS CU'IP 0

sum 14.37 12.12 2.24 68228.

hYV)RJGRAPH ROUTINJG

9 ROUTED F*aU4 E-3 10 LYONS (,40DE 6)

iSIAO ICUMP IEC0N ITAPE JpIJI JPRT INAME ISTAGL IAUTO
o 1 0 0 U 0 1 0 0

ROUTING DATA
)L~Ob CLUub AVG IRES ISAME IOL-E IPMP LsIr

0.0 0.000 0 .00 0 1 0 0 0

*,# pps NSIUL LAG AMSKK x TbK STOHA 1SPRA[
0 5 2 0.000 0.000 0.000 0. 0

CU0bIA1 HDOOGHAPdS

10 CUJMSIN~ F'LOWS AT tN00E 6

ISM)L ICOtiP IECJN IrAPE JPLC JPRT 1NAME ISrAGL~ IAUTU
o 2 U 0 0 U 1 0 0

SUB-AREA RUNOFF COMPUrATION

11 CANANDAIGUA LAKi. INFL(Th

lSfAQ ICOMP IL.CUI ITAPE JPLT JPfRT INAME ISTAGE IAUTOI

4 0 0 0 0 0 1 0 0

iYDRUGHAPH DATA
Id10.G IUdiG TAAtA SN~AP TRSDA TkbPC RATIO ISNOw ISOME LOCAL

1 -1 1b6i.0o U.vO 3236.00 0.00 0.000 0 1 0

PRECIP VAIA
SPL. P.b Rb 1,12 R24 R48 R72 Rt
0.00 21.!)0 39.00 53.00 01.00 72.00 0.00 0.00

IRSPZ CUMPIEL) ot IkIL PhiJGRA'M 16 U.9i
MCFARLAND - JOHNSON ENOINEERS. INC.
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14 e L1. f~ L- L, L u. A- 2

u v %j 0 1 0 0

inb. ul., LMr-A S6.AP iRbDA lt<SPC NAI±1 Isiiuo 1SAM. LuCAL
1 i 1uz.uu 0.00 .323o.o 0.,)0 0.000 0 0

iFNtClk' UATA
H1 24 t( 72 R90

u0.00 z i.u0 53.00 b .uO 72.00 0.00 0.00

LA. hS DAIA~
LL~JP S iKKK UL rdR R l1uL' Et<Ali SIR~b R rIJ SIRIL CiS I L ALS.4X H I m I

0 0.uu u.U 1.00u 0.00 O.u0 1.uk0 0.bO 0.0b 0.00 0.00

Ft CtSIUN~ DAIA
orf 90.uu ~tC~2000.uu Rr1~f% 1.bO

0 F.NU-k)-etHA1Q0 F'LU"v
MJi.OA f~ i~ k'LHIuUD MAi i XC t £,US6 P)4P u mo.0A Hi~.".mh p P.I 0u HA1 N LXCS LUSS (.0~p Q

SUMi 14.31 ll.bi 2.b 144965

l!5 C01,4".' MJ02e. CANANAIAGUA JUlfr U.4S AND0 FLL.~1 CR l1a~vv

£SfA-u ICU"41 flCU.1 I fAlt. JH.LC r jPH' 10JAAk ISIAGLk IAUTU
5 2 0 0 u u 1 Q 0

HYUHJGNAPli k~dJjfiNj

lu t<UIl'E 10 LUCK 27

J.SiAu ICU1i'l' I .CU.A ITAPE. JPLf JPH1 INAhk isrAth lAUT0
1 0 0 0 0 1 0 u

iKJUIIN(, UArA

uLuSb Cus") A v(; 1kt.s ISAM E ior ).pmi- LJSTk
0.0 0.Vuu 0).00 0 1 0 0 0

Vb1~ rbuL LA. AISKK x I I S1 UR ISPHAT
U 7 .3 U.Uuu 0.000 0,uov 0. 0

U c3-AI~tA KUNque& i* jll'u CA 11K
:FARLAN - JOHNSON ENGINEERS, INC.



I/ JvfLr. UUCAL6 rLL,.A-

to o () u 1 u 0

iXfjA3C.,APti DAIA

Iti fO I uti, iAz- .A bty't LeaA itrspC RArIO I ,IN U I S A.4 E oCAL
1 - 1 1DD.00 O.0i 323b.00 0.00u 0. ov0 0 1 0

PhECIP DAfA
spet r. S pm % 12 k k 0ti 72 9o
U.G . 21.5u .39.00 53.00 o0O .00 0.00 0~u .00

IHSPZ COMPUrkWL blI Hz. tPHJGAN~ 16 U.,

Lu)SS DAIA
L t~U Pf s SCK R l0Li frm kfUL E;R A IN S1FI~b kiofI0 srkL C u S TL ALSMX K Im p

0 U.ou u.u0 1.00u 0.00 0.00 1.00 0.bO .o 0.00 0~u .00

RL;CrSSIUN DAfA
sfN1.= 150.00 oiRCSN= 200.00 KIIOR= 1.b0

0 EN--PLRiIOO FLJw
MD.UA tHaiN PLH1UU kRA.la EACS LuSS COMp' u MJ.0A dk.MtN PEt10D RAIN EXCS LOSS C0l~p a

SUM 14.31 11.7d 2.59 1990b6.
365b.)( 299.)( 6b.)( 5ob3.91)

C~olr HYLVX0GRAPHS

18 COMBINEt LOCAb FL,0w A-3 vo11h FL~w Af LJCIK 27

ISLAQ lCump lECO~i 1TAPL. JPLI .JPRT INAME lSfAGk. IAUIO
50 2 0 0 0 0 1 0 0

NYOHJGkAPH1 kOUXING

19 kuurE JufL~i' 10 CANAL

L.3fAo IcusiIp ecui IIAPE JPLf J&'HI ItNAML ISIAG;L IAUTD
6 1 0 0 0 0 1 0 0

k3dTItNG L)ATA
JLUSS CLJSS AVG 1KES ISAM4E lOPt IPMP LSfh

0.0 0.0W) 0.00 0 1 0 0 0

WS f t'S6 WSfLL LAG AM4SIK x IS' SIOHA ISPk(Af
0 1 0 0j.00)o 0.000 o.0u0 0. 0

McFARLAND -JOHNSON ENGINEERS, INC.



CJ.IdI.vE (YDkhOGRAPflS

2U. LJ4INEB FLU4 Al o(UUfLLI FLJm +' E-1, L-3)

02 0 (1 0 0 1 u 0

HYD3GRAP1 kO0IN~G

21 RUUTfE FwUS AT bUCrh 27 TO NOIDE J

11XA J I .LfmP ' IECUN I1APE JPLrt JPRT INAME I S1IA GE iAUTO
8 1 0 0 0 0 1 0 0

RjuriNG DATA
GLO65 CLOS.3 AVG IRt.S ISAME lOPE IPMP L.SfH

0.0 0.O0u 0.00U 0 1 0 0 0

Nsfps INSrDL LA ; AMSKK x TSK SfOkA ISPkAr
0 6 3 0.000 0.0Ou 0.000 0. 0

bUb-AR6A RUNOFF CJMPUfATIJN

22 L.JCAL 1'FLUo L.0C? 27 T0 LOCK 26 Ui

1bTAU ICOP 16CJN ITAPE; JPLE JPH'I 1NAME ISTAGE 1AUTO

7 0 0 0 0 0 1 0 0

nIUKdJLIAPH LOAfA
IliffDG 1Un( fAkEA SN~AP IxSDA THSPC RAEIO ISNOW ISAME LOCAL

1 -1 d9.O0 0.00 3236.00 0.U0 0.000 0 1 0

PkCCIP DATA
SE p 0.s k R12 R24 R4 72 R96

0.00 21.50 39.00 53.00 b1.00 72.00 0.00 0.00
IRSPC CUMPJ1tD 6Y THE: PkQ(..AA 1S 0.92d

LOSS DATA
LHLpi ST8R(k 0aat 1,f 8 1(1L EkA1N Sl(KS RIIOK STRrL CNSTL ALSMX RTIMP

0 0.00 0.00 1.00 0.00 0.00 1.00 0.50 0.0b 0.00 0.00

RECESSION DATAI
STRT i= 100.00 QRCSNi 360.00 RIkz 1.60

0 END-J)F-Pk~kIO F'Ljk
D.D4 HIR. MW PERIOD) kA IN E;XCS LOSS cuAhP a 'I.DA HR. AN PERIOD RAIN EXCS LOSS COM~P 0

SUM 146.37 11.81 2.56 116859.
( .3b.) .30JC b5.)( 3309.08)

McFARLANf) -JOHNSON ENGINEERS, INC.



23 RJU1l. Fu~ Af b.uCI 26 10 N~b 8

ISIA-i lco0Ap ILCON 11APt JPL' JPEkI 1NAt*E isrAGE 1A01J
8 1 0 0 0 0) 1 0 0

RD00HNG L)AfA
JL.)ss CLOsb A V(p IH~ R 6 SAME lOPI 1i'mp LoTk

0.0 0.000 0.011 0 1 0 0 0

"sTi~s N1luL, L~AG AMSKK x IbK STORA ISPRAI
9 2 0 0.000 0.000 0.000 0. 4)

CUMBINE HYDR0GRAPHS

24 COM61NE xuUIEO ANU LOCAL, FLOoS AT NODE 8

IS'1Au I L UMP LECUtN ITAPE JPLT jpIk' INAME 1SrAGE IAUTO
8 2 0 0 0 0 1 0 0

i1YDkJGRAPh ikOUrlrJG

2b RUUI'e Fl0~dS AT NU~ 8 TO NJ0r, 10

1orAU ICOMP IECUN ITAPE JPid JPIkT INAME ISrA(GE IAUTO
lii 1 0 0 0 0 1 0 0

HOUTiNG D)AfA
u056 CLuSS AVG IRI!.S ISAML~ 1opr IPMP LSIbH

0.0 U.000 0.00 0 1 0 0 0

usfps isIDL LAG AMSKK X TSK STORA ISPRAr
0 5 2 0.000 0.000 0.000 0. 0

SUb-AREA RUNO0FF COMPufAIUN

26 LOCAL FL0A br.TALEN LOCK 26 AND -OCK 23 (E-5)

ISft'u ICUME' IZCON ITAPE JPLT JPR(T INAMtE ISrAGE IAUTU
9 C)0 0 0 0 1 0 0

HYDROGRAPH OAIA
IrliOG L~dGi TARt A bNAP 'IRSUA TkSPC R4ATIO ISN~w ISAME LOCAL

1 -. 18.00 0.00 323o.00 0.00 0.000 0 1 0

PREC1P DArA
sp! ms R 12 R2-i R 172 b

0.00 21.!)U 3'.v 53.0u t~1.00 72.00 0.00U 0.00
?K!SPZ COAPUr.U B3Y ILt PiKJGHAM lo Q.I94

McFARLAND -JOHNSON ENGINEERS, INC.



UJSS DATA
Lt8dPT S I Rx OL fKi tRIL t.HAIN SlRiS t(I IUK~ S1HRIL ChS ILI ALSMA R rIAP0 0.0 0t .00 0.00 0.00 1.uo 0.50 0.06 0.00 0.00

6 1riTj= 90.00 JkCSN= 90.00 HE1Wk= 1.bO

0 Eqo-JF-PERI~fo FL0.aM4J.DA nRM PER13i, RAL)j EXCS LUSS cou~p 0 AO.DA H.MN PtRIO, RAIN EXCS LOSS c0kip u

SUM4 14.37 11.61 2.5b 2,084.
365.)( 3U0.)( 65.)( 701.80)

HYOR3JGRAPh RourING

27 RO0TE 1IJFL0o E-5 10 NODE 10

isrAo ICUPIP IECuN .LTAPE. JPLT JPRT INAME ISTAGk. IAUIO
10 1 u 0 u 0 1 0 0

Rb~fING DAlh
UL.I.JS CLJb! A G IkLS Ii UAME IJFT Ipmp LSIR

u0.0 0.0)0 0.uo 0 1 0 0 0

Nsfps NSIDL LAG A.MSKK x TSIK SfOHA ISPHAT
0 2 0 0.000 0.000 0.000 0.0

COMbINE HYDH0GRAPHiS

28 CCJ41N koUrL) iLUA AIIII fLUW AT NODE 10

ISTAU ICUMP IECUN ITAPE JPLIT JPHT INAME ISXAGLk IAUTO
10 2 0 0 0 0 1 0 0

HYDOGRAPii ROOIIaiG

29 RUOttL FLO66 ALt NODE 10 TO NODE 1S

1SLTAU ICOMP IECO14 ITAPE JPLT JPHT INAmE ISTAGE IAUTO
lb 0 0 0 0 1 0 0

RO01IING DATA
UIjcjSs CLJbS AV(; IRLS ISAm. iopI' 1PAP L.SLT0.0 0.000 0.00 0 1 0 0 0

lisfe 1460L~ LAG AMSKK x I i\ STuHkA ISPRAT
0 5 0.000 0.000u 0.000 0. 0

MCFARLAND. -JOHNSON ENGINEERS, INC.



butd-AREA FUINUFt CU0Mt0rAtLJN

30 L'JCAiL 114iAj. ts- itIJ rt~z'A LA\E

ISZAwi IcONp IECGN IfAPE JiAr JPt~ INAME ISrAGE lAUTO
it1 0 0 0 0 Q 1 0 0

,PiDROGRAPH DArA
IkiYC0G IWItG £Ak<EA SNAP TRSDA TRSPC RA110 IbNUA ISAME I.UCAL

1 -1 183.00 0.0U 323o.00 0.100 0.000 0 1 0

0 1 PH .Ci? L)AIA
ikF P4 6 R12 R24& R48 R72 R%96

0.00 21.50 49.00 53.00 01.00 72.00 0.00 0.00
TRSPZ COMPUILO bY THL~ PRO)GRAA IS .2

LOSS DATA
LkUPI STR VLYIX RYIOL ERAIN SIRKS RTIUK STRIJ CNSIL ALjSMX RTIMP

0 0.00 0.00 1.ou 0.00 0.00 1.00 1.50 0.03 0.00 0.00

RE.CESSIONI DAfA
slhr 4 100.00 QKCSN= 80u.00 R1JIt~k 1.60

0 END-OF-PEHI0D FLJ.
MO.OA hXK.4 PtHIJO RAL14 excs LUiSS C0uip u M3.UA HR.Md PER100D RAIN EXCS LOSS CO'ip a

SUM 14.37 11.91 2.46 246833.
(3bb.)( 3%)2.)( t)2.)( 6989.53)

HYDhDjRAPH KUUfING

31 KEUKA LAKE OUflkLW a/ MOD0IFIED PULS

IolAw ICOMr IECUN IfAPE JpLT JPkd IFIAME ISIAGE IAUTO
11 1 0 0 0 0 1 0 0

Au~UfING DATA
OLOSS CLUbS AVG IRiLS ISAME IOPI 1PM.P LJSTR

0.0 0.000 0.00 1 1 0 0 0

'isTPlb NZJ1VL~ LAG AMSK( TSK S[OXA ISPRtAI

1 0 0 0.000 0.000 0.000 14700U. 0

STJRAGE 107000.00 129b0.o 141000.00 153500.00 172000.00 178000.00 191000.00 204000.00 217000.00

OurFL0o 120.00 32O.Vo 445.00 530.00 575.00 670.00 890.00 1130.00 1470.00

HYDROGRAPH ROUfING

32 R00rt. NtUNA ILANL tJIFLO*S 10 12
MCFARLANO -JOHNSON ENGINEERS, INC.



VL.-

bUd-AREA tHUNUFt cuteuAiN

30) JCAL INFLU4 6-1 INTO KteUKA LAKE.

ISIAQ ICump IECON IrAPE p~ jP r(i 1P.4 IA,4 ISIAGkL 1AUTO
11 ( 0 0 0 0 1 0 0

HYDRJGRAPH DArA C
fDG 10Htc fAHEA SNAP IkSDA TRSPC gRA1LO I SN U ISAME LUCAL

1 -1 183.00 0.00 323o.00 0.00 0.000 0 1 0

PRECIP UAIA
SOE PMS R6 R12 R24 R48 R72 kc96

0.00 21.50 39.00 53.0u0 1.00 72.00 0.00 0.00
QGRA'M IS 0.9.ei

LOSS DATA
6rt<NH ULlii r t RXIOL EI4AIN S1IKS RTIOK STRIL CNSTL ALSMX fRTIMP
0.00 0.00 1.00 0.00 0.00 1.00 1.5U 0.03 0.00 0.00

RECESSION DATA
sltMT~j 100.00 tRCSNZ 800.00 R1IOR= 1.60

ENOFPEH1D FLJr
I30 RAIN Excs LOSS CumIp u AtO.LA HR.MN PERIUD RAIN EXCs LOSS CO'tP

SUM 14.37 11.91 2.46 246833.

305.)( J2.) o2.)( 6989.53)(

HYDHOj.RAPH RUtING

31 KEUKA LAKE: O0UTiLUW 0v/ MODIFIED PULS

Io[AU ICome IEC0 IrAPE JPLr JPkl INAME ISfAGE IAUTO
11 1 0 0 0 0 1 0 0

RuUrING DATA
OLOSS CLU0)S AVG IRkS ISAME luPT IPvP LS'1R

0.0 0.000 0.00 1 1 0 0 0

Asrpb hblVL LAG AASKi( x TSI( SfORA ISPRAT
1 0 0 0.000 0.000 0.000 147000. 0D

29500.ov 141000.00 153500.00 172000.00 178000.00 191000.00 204000.00 217000.00 328550.00

320.uO 445.vu 5340.OC b~b.00 670.00 890.00 1130.00 1470.00 126000.00

HYDROGRAPH ROJUrPNG

32 RHufL Nr-.UNA L6eh. OUIFL0mS 10 12
MCFARLAND -JOHNSON ENGINEERS, INQ.
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I bIA~J 1COmp IECuaJ IIA'e. JPLT j-ihr INAME ISIALe, IAUTO
12 1 () 0 0 0

JLA)~SS CLOSS AVG 1RES ISA14E IopI ipmp LSIR
0.0 U.000) U.vO 0 1 0 0 0

,45Eps iv6 riL LAG AMSKi( x rSK SIDRA IS&'RAI
0 0 2 0.000 (,.Oou 0.000 0. 0

S~UB-AREA RUJNOFF COMPUTATION

33 S~ENECA 1A~alt. INFLOWS 812

iSfAU ICOMP IJEC0" ITAi'E JPLT JPHI 1rJAME ISTAGL IAUrO
12 0 0 0 0 0 1 0 0

HYUROGRAPH OAfA
lI1Y)u IUiiG TAtR.A SNAP TRSDA TRSPC RA1IG ISNOtW ISAME LOCAL

1 -1 524.00 0.00 3236.00 0.uo 0.000 0 1 0

PHR2CIP DArA
SP~. kPMS Hb R12 R24 R48 R72 R9b
0.00 21.50 49.Uu 53.00 61.Uj 72.00 0.00 0.00

fNspc cimpurED 81 ITHE PkJ(..XAM LS U.92b,

LOSS DA
LROP[ STRi%R U~i'KIh kIlOL ERAIN STkhS txED)K STRrL CNSTL ALSMA RrIMP

0 0.00 Uuu 1.uO 0.00 0.00 1.00 0.50 0.03 0.00 0.00

LCESSION OAEA
STR'rO= 500.G0 QRCSN= 2800.00 RT10R= 1.60

0 LND-OF-PLRI0O FLO#
MO.DA HR.MN Pt.HLOU RAIN t~xcs LOSS COMIP 0 A0.OA HR.MN PERIOD RAIN EXCS LOSS CO*P 0

SUM 14.37 12.75 1.62 758979.
C3b5.)( 324*.)( 41.)(21491.89)

COMBINE HYDROGRAPHS

34 CJM'BL~t LOCAL FL0o b-2 Atli) RUUTLD KEUKA LAKE OUILET FLOws

ISTAU ICUMP IECON IT4PE JPLJ JPFC1 INAME~ ISTAGE IAUTJ
12 2 0 0 0 0 1 0 0

H-i~rmOGRAPii H00I1lIG

MCFARLAND -JOHNSON ENGINEERS, INC.



o 0

1 V4

0 10
o 0>

o 0

0

10 x

Ao~ ~ ~ 00W 0 f0w
-1 rC

0 0 0 04' .0

a, E- 0 0 06 CL 41
-4 0(- *4 *n

'. r-4 4 C)-

4-4C -00 014 . 0. H-

'3

WL 0 < 40 4' M 00 -C W .ox0 F :r
- . z T4 140 V .0 L 0 - d >E

a.0 
'% .A 0 L)- 0 o1 )D Z (

x~~'4 1.I zOO01

0 -4 0l 4~ 4 z

0 t 0 Z 0 00 (0 0 0 x Z-

1.3 0 W -0

a. 0

'L .0 z. 4 cc 3 0 . ..
U 0 /) 0 * ~ . 0 () 4. 'P U 0

tod Z) . -

0 .D3-1

'.V 0 00 0d4'130* * e3 CZ'-

ID 000 '00 
L/ 0 ..3 0 011)3

-40 F'. C3.43 
H

00 &41
"4 cm 

U
* N 0.

44' * '-



MI3.DA hhA* PEIJD i( I' :.~ LuLb cuylk J %J.Ls HR.PN pthi.oD RIAN LXCS LOSS C0oIp Q

SUJM 14.37 14.12 2.24 54130.
(3ob.)( 308.)( 57.)( 1 32.79)

CJbINE HdjkRAPHrS

3d Cumtsl.OE hbUrUF SI:Jt.CA LAKE OUTF~LJA AIDO LOCAL FLO)W B-4

istrJ ,LclImp IiCON IIAPt. JIjT JPHI INAML ISTAGE IAUTO
13 2 u u 0 0 1 U 0

HfbieJGIs.APiH IRJu0Ij

39i RuUIl n(UkRUGRAPI TU 14 (CAfUGA LAKE. IeeiFLi.)

&ofAOl 1 :Oma I c~ 1 fAvE JPLT JPkf INAM. LSrAGE lAuTO
14 1 0 0 0 0 1 0 0

HZjdrIrG UATA
aLJiS CUJSS AV6 IkES ISAMe. IopI I14P LSTR

0.0 0.000 0.00 u 1 0 0 u

AJsipo t.sfui LA APSiKK X L'i SIURA ISPhAl
u 0 2 0.000 0.0oO U000O 0. 0

SUo-AeEA jRUNLFF CJNMU14fION

4U L.QCAL, INFLJ* b-5

La1A4o ILu'W 1I.CON 11APE JPLT JPKiT I'JAt. ISIAG. IAUTOJ
14 0 0 0 u 1 0 0

diOvCAPti &ArA
1nlUG lurl' TAr(EA ONAP T 'tLo A IRSiK. RA'.LO 16NUOCJ ISAME LOCAL

1 .1 30.ou 0.00 323b.00 0.00 0.OoJ 0 1 0

P~tC1P DAfA
SPFc. V'15 80 k12 R t4~ d 72 k9
0.00 21.50 39.00 :03.00 o1.*)0 72.00 0.00 0.00

L,'Si LIATA
LtMUPI S1fsR ut, [(r( r(l -,UL c.MAl w S1IKS RlIj s r ta ChSTL ALSMX RIAP

0 0.00 0.uo 1.00 0.00) 0 .00 1.00 0.50 0.05 0.00 0 00

ktSSICUZ4 0AfA
bll V Z. 1)0 aKCSe. 200.00 Z~h IH 1b"

McFARLAN. -JOHNSON ENGINEERS, INC.-



M.40 UA hk.hii Pt.*dJO IhAii LAC iUSS CU'P m J.UA iiR.414 ptioLuIJ RAIt* EXC5 LOSS comp 0

Sum 14.37 12.12 2.24 50339.
C 365.)( 30d.,)( 57.)( 1425.44)

CJAB1NE nYDR0 RAiS

41 CJL)4b~ &FLJA B-5 -ovTri trUTD FLUE

I frAU I CJmP IL.CON IrAPE JPHA JtRT INANM. ISIAGE IAuro
14 4 0 0 0 0 1 U 0

6Ud-AR.A KuNOF'F COO'PUIA~IIN

42 C.%YUGA L.At. INLOoe b-3

lblAt0 lComp IL.CUN 1TAPE JpLIr jpkr INAML ISTAGL. 1AUTO
14 0 0 0 0 0 1 0 0

HiURJGRA~n UAIA
Ihit) ; Iufta. rA~A SNAP~ IRSDA TRSPC kAI~I) 1511w 1SAMtE LUCAL

1 1 )6I.Ou 0.00 323o.OU 0.00 o.Uoo 0 1 0

PREC11P DArA
SiPFe. P.4S 9 R12 R24 1448 f172 H9o
U. ui 21.5U 39.00 D3.00 61.oU 72.00 0.00 0 .00

IixSPZ CUMPJti). bi Ei*. PRJ ;kAl 163 U.91d

LOSS DAfA
LRUPE SfRKt( kLTKR' RI'luL EHAIIJ STRI'S RIIQK SrRIL CNSTL ALSMX RHuMP

0 0.00 U.00 1.00 0.00 0.00 1.00 0.50 0.03 0.00 0.00

rCCSSIUN DAIA
sri(Tj 1000.00 kCSN= 1700.00 HJf1Cjk= 1.60-

0 EDJF-PEHlUD FL36
140.DA Hhthi Pi LNJL0 kAiii EXCS L~os c U.4 P 0 M4,J. )A rH. Mto PLkIOD RAIN~ kXCS LOSS COM~P C)

SUM 14.37 12.75 1.62 1103464.
C365.)( 324.)( 41.)(3144o 61)

CJmibINr riiueuAP iS

43 CJ.4oi~it LJCAL, oI.LUm t-3 ANDI RUUII:0 'Ljs

McFARLAND.- JOHINSON ENGINEERS, INC.
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I,#I AQ I CjfAMP IkcUw. IIAPE J PL. I jpihf IN AM k. IS IA . IAUTU
0d I 0 u 0 0 0

RJUI1NG uArA
~L jb CiAjSS AvG 1RLS ISAME ±ivl IP1P Li S18
U.0 u.ooui 0.00 0 1 0 0 0

w s rIs N ~.1 D LAG AriSKK A ISIK STUhRA ISPtKAI
01 3 0.000 0.000 0.000 0. 0

SUlB-AREA HUNOFF COMP~fATIJN

48 LOCAL, FjIOi4 t.

ISfAu ICUAP IEC0'4 IIAPt; JLri JPkT IIwAI1 ISTAGE IAUTO
Ib 0 0 u 0 0 1 0 0

HYDRJ)GRAPH DAI'A
IhYDG idi TAREA SNeAP TtRS0A TIVSPC kATIU 1SUJ0a 1SA.4E L.UCAL

1 -1 191.00 0.00 3236.UO 0.00 0.000 u 1 0

PRECIP DA
SHE Pms Ro R12 R24 k jd 72 R9b
0.00 21.50 39.00 53.00 61.00 72.00 0.00 0.00

fRSPC COMPiUTED 13Y THk. &ROGRA.4 IS 0.9zd

LOSS DAIA
LkiJie STRrIR 0UT~lh Ih1luL LRjAIt SINKS RIIUK STkIL C:USIL ALSMX PuMPP

0 0.00 0.00 1.00 0.00 0.00 1.00 0.50 0.0b 0.00 0.00

RECESSIONi DAfA
SIRI1.j= 14v.00 Jt<CSii= 40U.Ou R110k= 1.60

0 ENU-JF-PERIOD FLUO
1MJ.OA HR.MN PtA(130 RAiiN 6AC6 LJas CUiME wi MO.UA HR.M1h Pi.RLOu RAIN L.XCS LOSS C(AP u

50.4 14.37 11.81 2.5o 242dd5.
C365.)( 300.)( 65.)( 6077.74)

IIIDRJGRAPH ROUTING

49 R00Tt; LOCAL FLUP E.-6 TO NdOE 16

isrA.. icomp IeCCU14 ITAPE J.PLT Ji k T INAML ISlAGE IAUTO
I s1 0 0 0 0

RJUI11N( LIArA
kOLJSS CLi~SS AVG IRES 1,5Ag4 Ilipf IPmP LSII(

0.-1 0.UoO 0.00 0 1 0 0 0

141p CN1JL LAG AMSiu( x ISF ST.JkA 1SPhATf
0 0 0.000 0.000 0.000 V. 0

MCFARLAND -JOHNSON ENGINEUAS, INC.



50 CJMdI. t8uurE0 fLuiv W/ FW40 Ar NUDE 16

lSfA) 1LUmP IECON IIAPE JPLE JPRT INAMLt ISXAGt IAUTO
Id 2 0 0 u 0 1 0 0

SUB-AREA RUAU(FLF COM4PUILW~

bl H1EAOU AASCu INP[,.f 1:-I

ISTAki ~lC0ip UECUA IiAPE JpLf JPRT IrNViE ISIAGE IAUTO
17 0 U 0 U 0 1 0 0

HYDidJGRAP1 DATA
itlxUG IUdG fAREA SivAP TRSOA TRSPC RAI IbNUv ISAMIE LOQCAL

1 -1 201.U0 0.00 323b.00 0.00 0.000 U 1 0

PiRcCIP DAIA
5 Ab Xb R12 R24 R4d k7, R96

0.00 sl.50 39.00 53.00 6l.u,) 72.00 0.00 0.0u
IMbPZ COMPUTE.D 6Y~ Th~ PftJGHAA4 1 0.9,ed

L.JSS DAfA
L.MJPT SIRKR DL1'Kt RfIuL Ef(AIN srkKS RTID 6INIL CiWSfL ALS54X Rrimp

0 0.00 0.'j0 1.00 0.00 u.u0 1.00 0.75 0.05 0.00 0.00

RECESSION DAfA
ST~rj= 450.00 5RCSN= 1000.00 RIIOR= 1.60

0 UN-DF-pkI0 FL36
KO.UA tHR.MN~ P E 0 1 J L HA 1 4 XCS LUSS CO.'P (J MO.DA HR.mhw PtHIOD RAIN LXCS LOSS c0i4p (A

SUM 14.37 11.97 2.39 276691.
C3eb5.). 304.)( 61.)( 7e.35.01)

tHYL)JGRAPH ROJIING

52 JAASCU LAKF 1tdtL~wS -MUDIFh0D PULS MEIHlOD

£SfAJ ICJ.I' IECON ITAPE JPLI' JPIkT IN~k ISTAGE IAIJTO
17 1 0 0 0 0 0 0

ROUXIING DATA
UL0bS CLUSS AVG IRE$ 1. IA M r TOPI 1pmp LI'K

U.0 0.000 0.00 1 1 0 0

I61 Pa hb'l L LAG AMS5K r, A .5K STUkA ISPNAI
1 0 0 U.000 0 -00fi;0 .000 9"0u" 0

MCFARLAND. JONSON ENGINEERS, INC.
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se,=120.00 .jRCb%= 40j.UO RI~k= l.a.

0 ENU-Jt-PtKIUD FLJO
MIJ.UA dh. ~ tLk I CJO r(A 1,, eXCa L~OS CL~J 0mj.UA HR.M1N PLIRIOU RAIN EXCS LOSS COMiP cl

SUM 14.37 11.81 2.56 130662.
(365.)( 300.)( 65.)( 3699.93)

HYDROGRAPHI ROUTING;

59 RUUT62 LUCAL FLUAv r0 NODE 21

15 J ICUMP I ECO I IIAPE JPLr JPkT INAML. ISIhCE 1AUTO
21 1 0 0 0 U 1 0 0

RjuriNG DAIA
,oLJS.i CLjsb AVG IRES ISAME IopI IPMP LSTH

0.0 0.000 0.00 0 1 0 0 0

NSIPS NbifDL LAG AVISKK X TSK STURA 21SPRAI
0 0 2 0.000 0.000 0.000 0,

CUM61NE L. H0.RAPHS

*U CUMo1NE a8JU'IE.D FL0o wLtn FLOw Al 21

IbfAQ LCUAP lECON ITAPE jpuf JPHkl 1'AME ISIA(G. IAUTU
21 2 0 0 0 Q 1 0 0

SUb-AREA RUN.OFF COMUT~f.L0

b1 SKANEAE.AA.S LAK~E lNkL(0*S

ISIAt) ICUMP IECuN ITAPE JpLf JPHT IrJAME ISTAGL IAUTO
.o U 0 0 0 0 1 0 0

HY0RcJGKAPH DA
lmiUDG lUtoG TAREA SNAP TRSDA TRSPC RATIO ISNdOW ISAME LOCAL

1 .1 14.00 0.00 3236.00 0.00 0.000 0 1 0

PmE;C1P DA
SP ; PAS 8~6 R12 R24 R46 k72 k9b

0.00 21.50 39.00 53.00 bl.00 72.00 0.00 0.00
rRSPZ CJ.MPu1Iti bY 11*. PH3.KA' iS 0.92o

LOSb DAT'A
Like -JIisR D~Jfhk Rr1uL~ E kA IN SIRKS RIIOK STHJL ChSlL ALSMA R11PP

0 u.0., 0.00 1.00 0.00 0.00 1,00 0.7b 0.0 1 0.00 0.uo

McFARLAND - JCGHNSON ENGINEER%~ INC

j -i.~ -,................~



Hk.CtS1LUh DAfA

0 ErJD-JF-PERiu) FL
MD.DA nfc. m. PLikij0 ~1. LACS L~bS C0'4P U 4iQ.OA HRt.Mt PLlUUi FRAlN EXCS LOSS C0OIP Q

bum 14.31 11.97 2.39 104d01.
(365.)( 3Q4.)( tb1.)( 29b7.63)

HYUNJGRAPhi kJUfIIG

02 bANLM1Lr6 LAKE. LUIFLU*S

.LsfAU ICOjM' IECON ITAPE JPL~r JPF(T INANE ISIAGE lAuro
20 * 0 0 0 01 0 0

JUr~ING DAIA
JL~jSS C14'Jss AVG IRL.S 1SgME lupr IPMP LS'IH

0.0 u.000 0.ou I 1 0 0 0

Nsrps NSIfiL~ LAG AMI~ISri x TSK STOkA ISPRAI

1 0 U 0.000 0.030 0.000 U. 0

5TJRAjE 0.00 17423.uo 3475o.00 52184.U0 1043od.00 20873o.00 244492.00

ourFLOs 0.Ou 3i3.00 747.00 150d.O0 b4U3.OU 13313.00 17359I.00

HfRJRAPH tIi~ NG

o3 tcUrE SKArEAfL~b L.Ai(6 OUTFLOv4S TO NJL)E 21

ISTAu ICOMP ILCON ITAPE JPLr JPf(T INANE. isrAGL IAUTO
21 1 0 0 0 0 1 U 0

ROUfIN, DArA

ULJSS CLUOS AV~s lints ISAME lOpE 1?IPPL
o.u O.UO 0.00 0 1 0 0 0

asP NSfUL LAG. AMSKIK x TSK STOkA ISPfCAT
0 6 2 0.001 0.000 0.000 0. 0

COMIBNE HYDkUGhAPHS

o4 Cu~oiE1. KuJT.i) LAKE OUTFL0m AITII FLU# AT NUvU. 21

LIAw ICUM IFCON ITAPE. JpLE JPkl' INAN. IS1AG,& IAUTO
21 2 0 0 0 01 u 0

MCFARLAND -JOHNSON ENGINEERS, INC.



allo-ARE2A RUNUFF CJi~tj[A1IJiv

05 LOCAL FLJA C-1

LOLA,) ICJllit Ir.C0' 11APE jIPLIT J&Ri INAM4L ISIAL~. IAUIO

'4 0 0 0 0 (1 1 0 0

diLIROGRAPII DA
I ii YoG I urIG lAt(A 6NAP fRSDA TfCSPC RA I IC) IStN0* ISAI*. LDOCAL

1 -1 27.00 UJ.00) 3246.00 0.00 0.000 0 1 0

PRECIP DAIA
P'lis Ko R12 t(24 R48 lk 72 R96

o.oo 21.SiJ -1,.00 3.0v 61.01 72.0) 0. uu 0.00
fkSPZ CJPJIL) BY Irt1~ Pt(J0;RA1 lb 0.92d

LOSS DATA
iL~op 1 5 18K c il fKR ti I IUL E RA IN Slki~s RIIOK STRIL C 4*S5TL, ALSMA Rrimp

0 O.0u u.vO 1.00 u.0.' 0.00 1.00 0.50 0.0b 0.00 0.00

RECESSION DArA
srkr.A= 90.00 QRCSN= 200.00 Rrilok i.b0

0 ED-JH-PERIUD FWLJ
Mj.L)A MRi.Mij p~ki1jo RAI. r, e.CS5 LUob CO'iP J '4J.&A tR.MN P~.R10D RAIN EXCS LOSS Cu~p a

SUP, 14.37 11.81 2.5o 31841.
(365.)( J00.)( b5.)( 1071.54)

COM61NE rYDROGRAP'dS

ObCUA6114t £jOCA. kLUA C-7 AIlm iL0wS AT NJD., 21,

lSCAJ ICOMP IeColl IrAPE JPLI' JPiHT INA?*. ISrAGL IAUTO
Il1 2 0 0 0 0 1 0 0

?HYD8C0GRAvH ROUTiNG

o7 RJ~fIN, fU "jb 22

liAUj lCump I~Co'4 ITAeE JPiL! JPXT JtNAAQ ISTAGk 1AUTO
4e2 1 0 0 u 0 1 0 0

iCJUIIIhu OATA
IJJS CLJ.-S AVG IRES. 1SAME 1Okll IphP L.SIH

0.0 U.Juu 0.uo 0 1 0 0 0

d1 r P3 iluL LAG AMSKK A ISK S10'A ISPkA!
0 4 1 0.000 0.0v0 0.000 0.0

MCFARLAN. -JOHNSON ENGINEERS, INC. i

....... .



SUo-AtREA rK0.sJFF CjMejJ~fIJJ

1 z iA~a I CLim' t 1 ECu Q lr AP~w JPLI JPRT INA'iL ISIAGE IAiJIO
le 2u 0 U 0 0 1 0 0

hx[(RJGfRAPH DATA
Itl fLI I iU ti' rAmtA SNiAP fRSDA TkSPC RANO i0 ~N0 v 15SA AE LOCAL

I - 9d . o) O.OU 3 2 j o. 10 0.00 0.0 I0 0 1 0

P~t.C1P DAfA
oP L.1:1S R 12 R24 H h 72 m9b

().-jj 21.3%) 39.00 33.00 61.00 72. 10 0.00 0.u0

UJSS DATA
iLHkAF SfRKR Uu rt( ~f ,rULj ERA IN srK<S t1i or, f rL ChSTL ALSMA k 1.14p

u 0.00 U.00 1.00 o.Uo. 0.00 1.00 0.50 o.uo 0.00 0.00

RtCtSS1I0N DA

0 Ell)-D-PEtR1I) F'uu*
M1j.0M tie m (4 tPCA(1JL) RAll'i r-<C. Uuss Cu4p w 4J.UA Hi .MN PER1Ioj RAIN LXC LO5S CO'4kJ U

SUM 14..37 ll.di 2.56 130205.

(365.)( 30U.)( b5.)( 3oib.69)

b9 CUMolac HXUwto irl0v AND LOCAL FLJv Ar NUDE 22

ISCAO IcumiP lEC0. ItAPE JPLI JPRT INAME. ISIAGE IAUTO
22 2e 0 0 0 0 1 u 0

HhJjRA~d ROurLIdG

70 6ALONINSV/tLLL PUUL - 001FL) PULS 4ELtHJ0

ISIAW ICUMP 1.cu'v ITAPE JPLI Jptdr INAML ISTAGE IAUIO
22 1 0 0 0 0 1 0 0

kJ0~1tG DATA
aUJSb ci'u.S AVG lkz 1SAM4. lOPE IPMP LS1H

0.0 0.0oo. u.0U I 1 0 0 0

I bII'a r..)I'U L Lil AM S r% A I s I SrukA ISPkA1
I u 0 0.00)0 v . 030 0 .00 1 0

McFARLANO -JOHNSON ENGINEERS, INC.



51)(~.Uj o,*UU. Jo ijoau.u., 21320.0, 34100.uO 40s50.ij0 b2'00.00 1b375.00 107500.00

JUfFLjo 3900.Ov 5blb.u -JU29.uo 12931.00 24274.00 37200.00 5bba0.00 606b9.00 1U9900.00

McFARLAND- JOHNSON ENIER-I NC.



PEAA Fiuw AND blu Aur (tNub UF FhIuD) SU4ARz fO( mUrLIP PLAN-hAT10 LCJ3,..IC CUMPUIAIIONS
SLb.S 14 CdoIC FELT P6R SECUND (CuoIC 1iEla PLk bECOD)

AKEA 1,4 StuAI 6 Mlbc: (SJUARL KILJmIErS)

RAtI3S APPLIED 10 'OLAS
SorR £1u.4 bIAIlua AREA PLAN RAILO I RATIO 2 RATIO 3 RkTIO 4 RATIO 5 RATIO 6

0.20 0.40 0.50 0.60 O.dO 1.ou

hYDHJ RAPH Af 1 100.Ou .1 78. 157. 190. 235. 314. 392.
C Z9.0 ) ( 2.z2)( 4.44)( 5.55)( o.64)c 8..b)( 11.10)(

udIrE. 13 2 100.01 1 78. 156. hI5. 234. 311. 389.
( 259.00) 1 4.20)( 4.41)( 5.51)( 6.b1)( 8.82)( 11.02)(

HiDJSRAPH Al 2 147.u0 1 o4U9. 12811. 1o022. 19226. 25o35. 32044.
C 3d0./3) C 1e1.47)( 3o2.95)( 453.69)( 544.42)( 725.90)( 907.37)(

2 C348IdD z 247.00 1 b'Idb. 1291U. 16212. 19455. 25940. 32425.
( 639.73) C Ib3.3)( 3o7.27)L 459.09)k 550.90)( 734.54)( 91b.17)(

RJUfr3 13 b 247.00 1 394w. 7d9o. 970. 11844. 1579k. 19740.
. o39.7J) ( 111.79)( 123.59)( 279.4d)( 31b.38)( 447.17)( 55d.97)(

HiX0R3jKAPm A' b lld.Ou I 294d. 5897. 7371. 8b45. 11794. 14742.
C 405.62) d e3..i9)( loo.98)( 20d.73)( 250.47)( 333.96)( 417.4o)(

2 cildiNEU 0 3b5.uv 1 0705. 13410. 1b7b3. 20115. 26b2u. 33525.
C 945.J5) C 1o9.87)( 379.73)( 474.o7)( 569.bo)( 759.47)( 949.33)(

( MiRJiKAPd Al 3 51.00 1 4012. 80d4. 10105. 12126. 1olb8. 20210.
C 132.0v) C 114.45)( 228.91)( 286.14)( 343.3o)( 457.82)( 572.27)(

HRU£) rtj 6 51.00 1 2199. 4398. s'91. 6596. 8795. 10994.
( 132.09J ( o2.26)( 124.53)( 151.ob)( 18b.79)( 249.05)( 311.31)(

2 CJYIBINLLO 0 41b.O I 7200. 14400. ld0oO. 21600. 2dbOU. 3b000.
(1077.44) C 2u3.b )( 407.76)( 50 .70)( 611.o4)( 815.52)( 1019.40)(

HYLHJjkAvn Al 4 1t.U0 1 1154. 3230d. 4u3db. ib b3. 64617. d0771.
( 47b..o) ( 457.44)( 914.87)( 1143. ) ( 1372.31)( 1d29.7.)( 2287.18)(

RJUIrD r3 4 Io4.00 1 905. 2085. 2d02. b179. 13804. 20b6o.
( 47b.5o) 25.62)( 59.05)( 79.34)( 174.9o)( 392.59)( 590.Wb)(

RJUIL) £3 5 1o4.00 1 059. 1910. 2549. 3773. 72d6. 11044.
( 47o.5o) ( 24.32)( 54.09)( 72.17)( 10b.64)( 20b.33)( 312.66)(

HiDti)JHAPn Af 5 102.00 1 29t5. 5910. 7187. 88b5. 11820. 14775.
( 2".lb) 8 d4.i T)C io7.35)( 209.1d)( 251.02)( 33,1.69)( 418.37)(

2 C34EiNEu S 'eo. Ou 1 4402. 6714. o413. 10551. 15666. 21015.
( 74u.14) ( 9u.33)( 190.11)( 238.23)( 29o.77)( 444.24)( 595.09)(

RUj3h) 13 5o ido.00 1 2190. 5z29. 6952. Ubd4. 13652. 1710.
C i.u.I)) 1 .'9)C 15o.57)( 19o.d6)C 250.72)( 38b.:9)( 529.80)(

McFARLANO. JOHNSON ENGINEERS, INC.
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riJ.R3,APn l 50 15t. u I 5306. 1077D. 131b9. 1o163. 21551. 2o939.ivl . 4Dl. )) 1)2.too;( JJ5.13)( 3t 1. 41 )( 457.o9)( olu.25)( 762.ui)(

2 C34:,5i 3 50 4'1.vU0 1 7 01. 1t67o. 19D96. 23797. 32t19. 42u51.
" ( Ilz.1) ( 223.72)( 443.90)( 5 *.91)( 673.86)( 929.33)( 1190.7b)(

1d4lO Ed o t41.00 1 7VO1. 15o7b. 1959b. 23797. 32819. 42051.
C11Q2.1d) ( 22J.72)( 443.90)( 5j4.91)( b73.db)( 929.33)( 1190.7b)(

2 CJ34BIN0 0 57.00 1 l4o 5. 292t4. 3o582. 44160. 5199b. 76022.
( 2 2 19.o2) 1 .&Io.I1)( 828.o1)( 103a.d)( 1251.02)( 1698.89)( 2152.717)(

NJUTI.D r1 8 651.Oo . 12617. 2513o. 3143*. 38065. 52001. 60109.
(2219.62) C j57.2d)( 711.7o)( d90.11)( 1017.87)( 1472.5U)( 1872.01)(

diuRIGRAi'n A£ 7 d9.00 3U32. 70o3. 8t29. 10595. 14126. 1"658.
( 230..1) ( 100.00)( 200.00)( 250.U0)( 300.00)( 400.00)( 500.01)(

RJUI) £O U 9.00 1 3307. o614. &2b. 9921. 13229. 16536.
( z30.51) C 9J.65,i 187.30)( 234.12)( 280.95)( 374.59)( 46u.24)(

2 CJ'o1UEL 8 94b.00 1 132o8. 2640o. 3300o. 39859. 54k39. 66908.
24 0.11) ( 37s.70)( 747.74)( 934.o2)( 1128.o9)( 153!.69)( 1951.2i)(

ft0,ju1 £d 10 9 ,o.00 1 lz73o. 25347. 31d4. 36281. 52220. 66372.
(240.13) ( 3o0.o6)( 717.7o)( 897.20)( 1084.01)( 147d.71)( 1879.46)(

hYdARi APH l 1d.0U I oai. 1 o5. 1107. 2046. z731. 3413.
C 4o.02) C 19.33)( 38.6o)( 48.33)( 57.99)( 77.3j)( 96.66)(

liurEL. E 10 ld.00 1 o7. 1351. 1089. 2027. 27u4. 3379.
( *b.o2) C 19.13)( 38.27)( 47.64)( 57.40)C 7t.54)( 95.67)(

2 CJ~1i . 10 9o4.00 1 iZ830. 2553. 31918. 3e562. 2520. 66747.
( 249b.75; ( io3.30)( 723.05)( 903.di)( 1091.94)( 1487.20)( 1890.Ub)(

RJUIE £ 15 964.00 1 124U4. 24687. 30db. 37298. 50823. 64o14.
( 2;i9o.7t) ( 351.25)( *99.05)( 873.86)( 1056.16)( 1439.15)( 1829.7)(

D¥<JikAPd Al 11 183.O 1 23o 66. 47331. 591o4. 70997. 94663. 116328.
( 473.97) ( b70.14)( 1340.27)( 1675.34)( 2310.41)( 2680. !)( 3350.b9)(

RJUIE ld 11 I63.vu 1 564. 872. 1078. 1346. 12291. 24065.
( 473. I) 15.9o)( 24.70)( 30.51)( 38.1 )( 34b.04)( 681.45)(

RdUrtEi £N 12 1d4.00 1 5o3. 865. 1068. 1326. 6994. 14452.
( 413.97) ( 15.9*)( 24.49)( 30.23)( 37.bl)( 198.04)( 409.24)(

rf JGXdRAPm Ar 1I 524.00 1 48102. 9b203. 1202:)4. 14430b. 192407. 240509.
( 1357.15) ( 13o2.09)( 2724.1b)( 340D.22)( 408o.27)( 5448.io)( 6810.44)(

2 CdJI4V'D 12 70/.vu 1 48597. 9671v. 120770. 144b37. 192975. 2 1115.
(1b31.1e) ( 137b.12)( 2738.53)( 3419.81)( 4101.i4)( 5464.4%)t 6827.o2)(
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