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I
I PREFACE

This report is prepared under guidance contained in the Recomended Guide-f lines 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

I 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 availabl e data and visual inspections. Detailed investigation , and.

I analyses involving topographic mapping, subsurface investigations , test-
ing, and detailed computational eval uations are beyond the scope of a
~Phase I Investigation; however, the investigation is intended to identify

I 
any need for such studies.

In reviewing this report, it should be real ized that the reported condi-
tion of the dam is based on observations of field conditions at the time
of inspection along with data avai l able to the inspection team. In cases
where the reservoir was lowered or drained prior to inspection , such ac-
tion , while Improving the stability and safety of the dam , removes the

I 
normal load on the structure and may obscure certain conditions which
might otherwise be detectable If inspected under the normal operating en-
vironment of the structure.

I ~ is important to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions, and is evol u-
tionary In nature. It would be incorrect to assume that the present con-
dPtlon 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
these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidel ines, the

I Splllway Test flood is based on the estimated “Probable Maximum Fl ood” 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 spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly Inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an

I 
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

I
Name of Dam Curved Dam at Lock 7, NY398

State Located New YorkI County Located Oswego
Stream Oswego 1~iver
Date o~fTnspectlon May 31, June 7, 1979

I
I ASSESSMENT OF

GENERAL CONDITIONS

Examination of availabl e documents and a visual inspection of the dam did not
reveal conditions which constitute an imedfate hazard to human life or proper-

I ty. However, additional studies should be undertaken to further eval uate con-
ditions affecting the dam.

I i. Within one year of notification , complete the following investiga-
tions:

a. Perform a detailed investigation incl uding subsurface investiga-

I tions to determine the extent of and method of repair for
through-the-dam and under-the-dam seepage.

I 2. After the aforementioned investigations , the remaining deficiencies
requiring remedial work should be completed within the next construc-
tion season. The following improvement needs have been identified:

I a. Repair seepage and leaks through and beneath the dam.

b. Repair the masonry in the east abutment wall . Align the masonry

I units and replace the missing masonry unit.

c. Repair the boil located in a land area along the riverside wall

J of the navigation channel.

I
I

1I



I
Computations prepared according to the Corps of Engineers ’ Screening Criteria
establish the spiliway capacity of 62,500 cfs at 76% of the PMF, with the PMF
and 1/2 PMF flows at 81,900 cfs and 46,800 cfs respectively. Since the dam is
capable of passing the 1/2 PMF without being overtopped, it Is assessed as
Inadequate.

I Dale En gineer ing Company

,

•

- . ~ 

-

I John B. Stetson, Pres ident

H Approved By: ~-f ~
2 Col. Clar H. Benn

Date: ~/O ( / New York District Engineer
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4. Through or under the daril flows were located below the

apron in the center of the dam as shown in the close-
ups. These flows can be seen just beyond the people.
The second location is approximately 25 feet beyond the
first.
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5. The side channel spiliway on the west side of the river
appears to be in relatively good condition.
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I
PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM
NAME OF DAM - CURVED DAM - LOCK NO. 7 ID# - NY 398

SECTION 1 - PROJECT INFORMATION

I 1.1 GENERAL

a. Authority

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

I 
with a contract for profess ional serv ices between Dale En gi neer i ng
Company and The New York State Department of Environmental Conserva-
tion.

b. Purpose of Inspection

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

I of the Curved Dam - Lock Number 7 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
transmit findings to the State of New York.

This Phase I inspection report does not relieve an Owner or Opera-
tor of a dam of the l egal duti es , obl igations or liabilities asso-

l d ated with the ownership or operation of the darn. In addition , due
to the l imited scope of serv ices for these Phase I investigations ,
the investigators had to rely upon the data furnished to them.

I Therefore, this investigation is limited to visual inspection , rev iew
of data prepared by others, and simplified hydrologic, hydraulic and
structural stability evaluations where appropriate. The investiga-
tors do not assume responsibility for defects or deficiencies in the

I darn or in the data provided.

1.2 DESCRIPTION OF PROJECT

I a. Description of Dam and Appurtenances

I The Curved Dam at Lock Number 7 consists of a 517 foot long curved
masonry gravity structure. The curved section terminates on the west
bank of the river in a 250 foot long concrete side channel spillway.
The spillway in turn terminates at the face of a power generating

I station which is situated on the west bank of the river. The east
abutment of the dam terminates at an approach channel wall to Lock
No. 7 of the Oswego Canal. The dam is 14 feet hi gh and is founded on

I bedrock throughout its length. The combi nation of lock, dam and
power generating station spans the entire width of the Oswego River.
The dam is the last of a series of six dams which regulate the flow
In the Oswego River for use in navigation and power generation.

I
1
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I 
_ _ _I b. Location -

The Curved Dam at Lock Number 7 is located in the City of Oswego,
Oswego County, New York.

c. Size Classification

The maximum height of the darn is approximately 14 feet, the storage
vol ume in the impoundment is approximately 650 acre feet. Therefore,
the dam is in the Small Size Classification as defined by The Recom-

i mended Guidel ines for Safety Inspection of Dams.

d. Hazard Classification

I The Oswego River flows through the City of Oswego, and it is al so
used for navigational purposes. The dam is therefore in the High
Hazard Category as defined by The Recommended Guidel i nes for Safety

I Inspection of Dams.

e. Ownership

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

Waterway Mai ntenance Subdivision: Region Three:

New York State - DOT New York State - DOT
Ma i n Off ice - State Campus Syracuse State Off ice
1220 Washington Avenue 333 E. Washington Street
Albany, New York 12232 Syracuse, New York 13202
Director - Mr. Joseph Stellato Engineer - Mr. Leo Burns

(518) 457-4420 (315) 473—8194

f. Purpose of the Dam

‘ 
The darn is used to regulate flows in the Oswego River for navigation
use and power generation. The Oswego River is also used for recrea-
tional purposes.

I g. Design and Construction History

The main darn was originally completed in 1857. In 1894 the timber

I apron in front of the dam was replaced with a stone-block masonry
apron. In 1896 the dam was raised so that the depth 0f the Oswego
Canal could be increased from 7 to 9 feet. In 1908 when the Barge

1 Canal was bu i l t, the dam was again raised about 2-1/4 feet by the
I addition of copi ng stones. This work was completed In 1912. T~.

side spillway weir was constructed sometime subsequent to 1925. No

I pl ans were found on the construction of this weir.

I
I 2
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I
I h. Normal Opera ti onal Procedures

The facility is operated by the New York State Department of Trans-

I portation in cooperation with the Niagara Mohawk Power Corporation.
The main function of the facility is to provide adequate pool eleva-
tions for navigation in the Oswego Canal. The secondary function of

I the facility is for power generation at the Niagara Mohawk Power Gen-
erating Facilities . In order to fulfill the primary function of the
facility , navigation, it is necessary to maintain the upstream water

I 
level at the elevation of the spillway crest. In order to mai ntain
thi s level and have adequate fl ows for power generation , the N iagara
Mohawk Power Corporation pl aces flashboard s on the darn each spri ng to
provide sufficient impounded water during the low run-off periods.

I The gates which control the flow into the forebay of the power gener-
I ating station are owned and operated by the New York State Department

of Transportation. These gates may be closed to shut off the flow to
i - the generating facility. Representatives of the New York State De-
I partment of Transportation indicate that it has been unnecessary to

manipul ate these gates in order to regulate the generating flow. The
gates are used only to dewater the forebay channel for mai ntenance
purposes.

1.3 PERTINENT DATA

I a. Drainage Area

The drainage area of the Curved Darn - Lock 7 is 5121+ square mi l es.

b. Discharge at Darn Site

Peak discharges recorded at USGS gage 0424900 at site.

28 Mar 1936 37,900 cfs
1 10 Apr 1940 35,000 cfs
I 27 Jun 1972 32,300 cfs.

For other values of annual peaks , see Appendix C.
I Computed d ischarges :

( Ungated spiliway , top of dam (total) 62,500 cfs w/o fl ashboards
1 30,000 cfs w/flashboards**

Main spiliway section only 38,000 cfs w/o flashboards
i Ungated spiliway, design flood 30,000 cfs
I PMF 81,900 cfs

1/2 PMF 46,800 cfs
Maximum Navigation Pool 17,000 cfs

I Gated drawdown, peak throu gh powerhouse 7,400 cf S

**F1ashbea~~s are designed to fail at 1.5 feet of head. However1 if
flashboard failure does not occur, discharge capacity will be as

I indicated.

1



I
I c. Elevation* Barge Canal Datum (U.S.G.S. + 0.99)

Top of dam 275.6

I Ungated Spillway
PMF 277.0
1/2 PMF 273.5 w/o flashboards

I Maximum Navigation Pool 273.0 w/o flashboards
Spillway crest with fl ashboards 271.0

w/o flashboards 268.5

I 
Stream bed at centerl ine of dam 254.5

d. Reservoir (Up to Dam at Lock 6) - -
I Length of maximum pooi 2000 ft.

Length of normal pool 2000 ft.

e. Reservoir Area

Top of dam 46.8 acre
Maximum pool 46 .8 acre (1/2 PMF)

I Spillway pool 46.8 acre

I Type - Stone masonry primary spillway , crested concrete side spiliway
Length - 517 feet across river

I Height - 14 feet

Freeboard between normal poc~i and top of dam - 5 feet.
Top width - 7 feet, 8 inches.
Side slopes - Downstream 1 inch/foot

Upstream 3 inches/foot

g. Spillway

I Type - Overflow weir main spillway , crested weir side channel
spi I lway.

Length - 482.5 main spiliway, 250.0 feet side channel spillway.
Crest elevation - 268.5 w/o flashboards.
Gates - Gates only control flow to hydropower facility.

I h. Regul ating Outlets

Maximum discharge through powerhouse 7400 cfs.

I
I
I
1 4
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I SECTION 2 - ENGINE ERING DATA

I 2.1 DESIGN

The information avai lable for evaluation consisting of contract draw-

I ings of this dam, has been included in this report. This information
is contained in Fi gures 1 through 12. No information on design of
the dam was avai lable.

I 2.2 CONSTRUCTION

Details regarding the construction of this facility are included in

I Figures 2 through 12 along with prev ious inspection reports on the
dam by New York State Department of Trans portation and New York State
Department of Environmental Conservation. A record of modifications

l
and major maintenance activities by the Department of Transportation
are also included through 1967. The last recorded New York State
Department of Environmental Conservation inspection was dated 1915.
An additional site channel spiliway section, not ncl uded in the

I original construction plans , was added to the dam on the west side of
the river in 1925.

2.3 OPERATION

No operation manual is known to exist for this structure.

2.4 EVALUATION

The plans reviewed as a part of this investigation agree with obser-
I vations made in the field. The spillway capacity of the west bank
I section was estimated without the benefit of having plans . The in-

formation included in this report included in this report is adequate
i to complete this Phase I investigation. Therefore, no additional re-

qui rement for data is given. -

t
I-
I
I
I
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j  SECTION 3 — VIS UAL INSPECTION

I 3.1 FINDINGS

a. General

I The Curved Dam at Lock Number 7 was inspected on May 31, 1979 and
agai n on June 7 , 1979. The Dale Engineeri ng Company inspection team

I was accompanied on the inspection by Richard Aldrich of the New York
State Department of Transportation , Region 3, and on the second
inspection by Robert McCarty of the New York State Department of

I 
Env i ronmental Conserva tion , Dam Safety Section.

b. Dam

I Modifications to the darn structure and appurtenant facilities have
taken place throughout the years since its original construction.
Duri ng the second inspection of the dam the water level was drawn

I 
down below the flashboards to allow a detailed inspection of the
front face of the dam. During this inspection four leaks were found
in the masonry on the downstream face of the dam. These leaks are
shown in Photograph No. 3. In each case seepage is occurring through

I the deteriorated masonry joints. This inspection also disclosed two
points where flow Is occurring through or under the dam. These flows
are located near the toe of the concrete apron near center of the dam

I (See Photograph No. 4). Masonry units on the east abutment al so show
some settlement. Both the surface of the spiliway and the concrete
apron were found to be generally in good condition.

I c. 
________

The side channel spiliway at the west end of the curved dam al so ap-
I peared to be in generally good condition. The spiliway was operating
I at a head of approximately 3 inches at the time of the first inspec-

tion. Stop planks were in place in the outlet structure to an eleva-

J tion of 2 feet , 6 inches above the spiliway level.

d. Appurtenant Structures

The east end of the dam terminates at an upstream approach channel to
Lock Number 7. The concrete wal l at the upstream approach channel to
Lock Number 7 has been resurfaced on the face toward the canal . This
restoration was done in approximately 1970. Concrete surfaces above
the waterline are in generally good condition , although some deteri-
oration was noted below the water level. A smal l boll was found to
exist at a point on the west face of the approach channel wall ap-

I proxImately 4 feet from the toe of the wall . Silt material was bub-
bling up and deposited in a boil type configuration. This flow was
located approximately halfway down the upstream approach channel to

I Lock Number 7. The area in question was operating with a hydraulic

1 6



I
I head of approximately 5-1/2 feet. Some dampness was al so noted on

the exterior face of the wall in this area.

I The flow into the Niagara Mohawk Power Generating Station , located on
the west bank of the Oswego River , at the end of the side channel
spiliway , is controlled by a series of gates which are owned and

I operated by the New York State Department of Transportation. These
gates are mechanically operated wooden stop gates which control the
flow into the forebay of the generating station. The gates are
hoisted by a chain hoist which travel s on rails across the top of

I each individual gate. The gates are hoisted up and locked into place
by pi ns In the rail assembly. These gates, al thoug h operable , have
not been used in a long time.

I e. Control Outlet

I Outlet from the impounded area is controlled by regulating the flow
through the power generating station. Drawdown of the impoundment
for the second inspection was accomplished by increasing flow through
the power generating station. The power generating station is in use

I at present by Niagara Mohawk Power Corporation.

f. Reservoir Area

The reservoir area extends approximately 2,000 feet upstream to Dam
No. 6 which performs a function similar to this facility. There are
no areas of bank instability along this reach of river. -

I g. Downstream Channel

I The downstream channel is formed in bedrock and is in generally good
I condition. No evidence of erosion was noted.

I 3.2 EVALUATION

Visual inspection reveals spurting leaks through the masonry of the
curved dam and through or under the dam seepage under the apron of

I the curved dam. A boil was observed along the base of the upstream
approach channel to Lock Number 7. The darn is founded on bedrock and
shows no other evidence of structural problems or instability. No
major deformation of the alignment of the structure was noted in the
visual Inspection.

p

I
I
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I
I SECTION 4 - OPERATIONAL PROCEDURES

I 4.1 PROCEDURES

The primary operational procedure is to control water level in the

I 
i mpoundment upstream from the dam for navigational purposes in the
Oswego Ri ver. A secondary operational procedure is the utilization
of excess water for power generating purposes. Total operational
procedure is under the control of the New York State Department of

I Transportation. The operation is done in cooperation with Niagara
Mohawk Power Corporation.

I 4.2 MAINTENANCE OF THE DAM

Maintenance and operation of the dam is control led by the New York
State Department of Transportation. The flashboards are put in pl ace

I by Niagara Mohawk Power Corporation. Once every two years a visual
inspection is made of the structure by a New York State Department of
Transportation inspector , and a report on the condition of the struc-

I ture is filed at the Department of Transportation Central Office in
Al bany. Maintenance to the structure is scheduled on a priority
basis partly as a result of the bi-annual inspection.

I 4.3 MAINTENANCE OF OPERATING FACILITIES

The gates controlling the entrance to the forebay of the power gen-

I erating station are under the control of the New York State Depart-
ment of Transportation. These gates are operated infrequently and

- 
are used to accomodate Niagara Mohawk when dewatering of the forebay

I is required.

4.4 DESCRIPTION OF WARNING SYSTEMS

I No warning system is in effect at present.

4.5 EVALUATION

I The dam and appurtenant structures are inspected at regular inter-
val s by the Department of Transportation. Maintenance on the control

I gates to the forebay of Niagara Mohawk Power Station has been infre-
quent. Recent maintenance and repairs has been performed on the
locks and approach channel wall. The fact that the through-the-dam

I 
seepage has been known to exist prior to this inspection and that no
investigative action prior to this Inspection was taken , indicates
that past mai ntenance procedures on this dam may have been adequate.
This Inspection team cannot concur with the Department’s concl us ions

1 presented in Appendix B on the basis of a visual inspection.

I
I 8
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I
I SECTION 5 - HYDROLOGIC/HYDRAULIC

I 5.1 DRAINAGE AREA CHARACTERISTICS

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

l drainage area of approximately 5,123 square mi les. It flows norther-
ly discharging into Lake Ontario in the City of Oswego. The complex
r i ver system incl udes the seven F i nger La kes , Oneida Lake , Onondaga

I 
Lake, the Barge Canal and outl ets from the lakes to the canal. The
basin ’s major rivers , the Seneca , Oswego and Oneida , are incor porated
into the Bar ge Canal System as are One id a, Cayuga and Seneca Lake.
All of the lakes have regulated outlets except Onondaga.

I 5.2 ANALYSIS CRITERIA

I The purpose of this investigation is to evaluate the dam and spillway
with respect to their flood control potential and adequacy. Where
the structure is integrated with hydropower and navigation lock fa-
cilities , interrel ationships from a hydrologic standpoint have been

I evaluated. In general , in this screening analysis , control struc-
tures and gates used for the latter two purposes are not also con-
sidered as flood control devices.

I Different scenarios of partial dam failures , i.e., tainter gates or
monolith failures are beyond the scope of this analysis due to the
fact that the dam is a run of river facility and the downstream dam

I break flood wave analysis is multi-dimensional. From a commentary
viewpoi nt, the dam inspection team concludes that a partial failure

- under normal conditions would potentially be a navigational hazard

I rather than an inundation hazard.

The dam ’s stability and flood discharge capacity is assessed through

I the evaluat ion of the Probable Max imum Flood (PMF ) for the watershed
and the subsequent routi ng of the flood through the dam ’s spiliway
system. The PMF event is that hypothetical flow induced by the most
critical combination of precipitation , minimum infiltration loss and
concentration run—off of a specific location that is considered rea-
sonably possible for a particular drai nage area. Since this dam is
in the Smal l Dam Category and is a High Hazard, the guidel ines crite-

I n a  (Ref. 1) require that the dam be capable of passing one-half 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 Investigation , certain assumptions based on experience and
existing data were used in this analysis and In the determination of

I the dam ’s spillway 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
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falo District. The model was calibrated by D.E.C. to a peak flood
event , Hurr icane Agnes , June 20-26, 1972. The dam investigation team
briefly reviewed these findings. It then obtained the flood records
at the USGS gage at Lock 7 near the dam sites, and within the con-
straints of this scope of work , verification of the existing model
was obtained (See Figure C—8 ). The sub- basin designation , 6-hour
unit hydrographs, routing methods, and loss rates for the model
(those used for Hurricane Agnes) were all adopted. The model was
recorded for the HEC-1DB PMF analysis. In reviewi ng the regulated
outlet rating curves, it was determined the high discharges for this
PMF analysis were not adequately described. However, these flows

j were accounted for by increasing the Modified Puls 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 i nspection
team on a previous inspection report was substituted into the model.

The U.S. Army Corps of Engineers ’ Hydrologic Engineering Center ’ s
Computer Program HEC-l DB was utilized to eval uate the PMF hydrology.
The Probable Maximum Precipitation (PMP) was 21.5 inches , Hydromete-
orological Report (HMR #51) for a 24-hour duration, 200 square mile
basin. Loss rates used from the D.E.C. model were in the range of
1.0 inches initial abstraction and 0.1 inches/hour continuous loss
rate. Actual val ues used were those calibrated duri ng the storm of
Hurr icane Agnes , June 20—26, 1972. Only one multi -plan analysis (.2,
.4, .5, .6, .8, 1.0 PMP) was performed; it distributed the rai nfall
over the 5,100 square mile area. If further in-depth investigations
are made, they should attempt to center the storm for critical flows
si nce the major sub-basins lend themselves to such an analysis and a
potential for greater run-off. This work effort would be a ref m e-
ment of the analysis provided herein.

This dam investigation at Lock No. 7 is one of six dam investigations
on the Oswego River. These dams are located at Locks 1 ,2,3,5,6, and
7. The hydrologic analysis provides flood flows up to Lock 1 at
Phoen ix , New York (Lock 7 is near the mouth of the river at Oswego).
It assumes the discharges 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 mi les and the downstream
run—off area is about 100 square mi les. The results of the analysis
have been compared to the USGS gage discharge-frequency plot results —

at Lock 7 (See Fi gure 14).

5.3 SPILLWAY CAPACITY
p

The spillway is a crested spiliway which reaches across the effecti ve
width of the river, a distance of 500.0 feet. Since the dam is a
sl ightly curved gravity darn and has a 250 foot side channel spillway,
the effective crest length Is 767 feet. The side channel splllway
design head was estimated from the geometry of the section, and com-
puted to be at 8.00 feet (no plans are available , taken from photo-
graphs). Subsequently, discharge coefficients were computed in the
range of 3.30 to 4.23. The overflow spIllway discharge coefficient
was 3.3.

10



I
I Submergence was checked and found not to be effective up through the

PMF. At the top of dam elevation , the overflow spillway capacity was
computed at 38,000 cfs, with the side channel the total capacity is

I 62,500 cfs. Certain plans for these six dams, some of which were
constructed under a singl e contract, call out the original desi gn
flood as 30,000 cfs. The side channel spiliway was apparently added

I 
sometime after. The gage at Lock 7 has recorded no events greater in
magnitude than the total spillway top of dam capacity. The PMF mag-
nitude was computed at 81,900 cfs while the 1/2 PMF flood was com-
puted at 46,800 cfs.

I SPILLWAY CAPACITY 
-

I Without Flashboards
Discharge Capacity as % of PMF

PMF 81 ,900 cfs 76%

I 1/2 PMF 46,800 cfs 133%

The inspection team found no plans for the side channel spiliway . In

I performing and reviewing the above analysis a slight discrepancy may
have been discovered in assuming the side channel spillway crest is
the same as the main dam spiliway. It may likely be a foot higher as

I can be observed in the photographs provided in this report. No ef-
fort has been made in this report to resolve this problem. The re-
suit is that the dam is still capable of passing the 1/2 PMF even
with a 1 foot error in the assumed elevation. If during a major

I flood the flashboards stand up, dam overtopp i ng woul d resul t at a
flow lower than 35,000 cfs. Niagara Mohawk Power Corporation ind i-
cates the flashboards were designed to fail with 1.5 feet of head.

I The flashboard system consists of solid steel pi ns with steel poles ,
1—3/4 inches o.d., spaced 5.5 feet o.c. with wood flashboards. The
dam is stable at the 1/2 PMF flow.

I 5.4 RESERVOIR CAPACITY

The reservoir storage at top of dam is estimated at approximately 650
1 acre feet in the river channel . Lock 6 is approximately 1/2 mile up—
I stream where the Upper Oswego Dam (High Dam) is located.

1 
5.5 FLOOD OF RECORD

- 

Floods are measured at USGS gaging station 04249000 at Lock 7. 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 excess
of the dam’s original design flood. None were greater than the ex-

I isting top of dam discharge capacity.

March 28, 1936 37,500 cfs
1 April 10, 1940 35,000 cfs
I June 27 , 1972 34,300 cfs

Apr11 4, 1960 31,200 cfs

I
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I A Cor ps of En gi neers ’ investigation entitled Post Hurricane Agnes,
June 20—26, 1972 Investigations indicated only $14,000 In  damages
occurred in the reach from Loc~k 1 through Lock 7 to Lake Ontario.

I 5.6 OVERTOPPING ANALYSIS

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

OVERTOPPING IN FEET

I PMF 1.4
1/2 PMF None

I Accord ing to this analysis , the dam has not been overtopped to date
since the top of dam discharge capacity is around 62 ,500 cfs. The
darn woul d not be overtopped with a 1/2 PMF flood.

5.7 EVALUATION

I The spillway is inadequate to pass the Probable Maximum Flood (PMF)
without overtoppi ng the dam. However , based on the Corps of Engi-
neers ’ Screening Criteri a, it is not considered seriously inadequate

I since the spillway will pass the 1/2 PMF without overtopping the
dam.

I
I
I

~

• 

I
I
I
I
I
I

12



I

I SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations And Data Review

The dam facility was observed under drawn down conditions , so that
the downstream faces of the main curved dam spiliway and side dam
spillway were visible. The upstream faces of these structures were

I below water. The sections visually retain stability , with the con-
struction material s generally in good condition. Leakage does occur
through joints in the stone of the main curved darn at several loca-

I tions, but , the condition does not appear to be having an adverse ef-
fect on the structure ’s stability . Seepage was noted at two loca-
tions slightly downstream of the block stone spiliway apron , but the
condition has not had a noticeable structural effect on the darn sec-

I tions. The poured concrete comprising the visible section of the
side dam/spillway is in sound condition.

I Some lateral displacement in the stone bl ock headwal l for the curved
I dam ’s east abutment has apparently occurred. The condition appears

to have had no effect on the adjacent dam section.

I The navigation channel to Lock 0—7 is located east of curved dam,
with the lock being some distance downstream of the dam. A l and area
separates the channel and the dam ’s downstream area of ri ver. A

I poured concrete structure serves as the wal l between the ship channel
I and adjacent land. The surface of the concrete in this channel wall

has deter iorated at numerous locations , and limited through-the-wall

i seepage occurs.

b. Geology and Seismic Stability

I Curved dam is in the Oswego River drainage basin , located within the
Ontario Lowland which is part of the Central Lowland Province. The
dam is sited on bedrock which is a fine-grained , well-cemented sand-

I stone, the Oswego Sandstone of Upper Ordovician age. Dip of the unit
I is less than 10 to the south.

i According to the inspection report by Stel l ato, May 24, 1979, ( i n -
1 cluded in Appendix B), the apron ’s stone masonry blocks are bolted to

bedrock and pi nned together. It is al so indicated that in 1894, the
• joints in the sandstone bedrock were to be filled with concrete and

masonry. It is fel t that through—the—dam seepage seen near the apron
toe are the result of seepage through bedrock joints where mortar has
deteriorated or was not applied . The bedrock is considered as having

I good bearing capacity and durability , and does not weather nor dete-
riorate readily. However, poor grouti ng and under- dam seepage could
account for removal of layers of bedrock at the dam’s apron.

I
I
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The stone bl ocks comprising the downstream face of the dam are lime-
stone. The blocks were observed to be in good condition. Leaks be-
tween the bl ocks are not attributed to bl ock deterioration.

I There are no known faults or shear zones in the vicinity of the dam
- accordi ng to the New York State Geologic Map (1970). The Preliminary

Brittle Structures Map of the New York State Geologic Survey (1977)
indicates a possible fault zone, based on dr i ll  hole data, loca ted
about 4 miles southeast of the dam.

I This area is located near the border of a Zone 2 - Zone 3 designation
on the Seismic Probability Map but is most probably in Zone 2. No
earthquake activity has been recorded in the vicinity of the dam.
The closest earthquake , intensity III (modified Mercalli Scale), oc-

I curred in 1925 about 30 miles west of the dam. In 1954, an earth-
quake of intensity IV occurred about 31 miles to the south. Several
other minor earthquakes have occurred in the region , none closer than

I the two mentioned nor more recent than 1954.

c. Data Review and Stability Evaluation

Design drawings and past reports made available for this study
(Figures 2 - 12) provide information on the dam ’s cross section,
construction material s and foundation material . However, properties

I of the dam material s and foundation rock are not indicated. Stabili-
ty analysis for curved dam are not included , but such computations
for the subsequently constructed side of the spillway are shown. As

I part of the present study, stability eval uations for the curved dam
have been performed. Where data necessary for analysis was lacking ,
practical assumptions have been made; properties of the site’s dam

I 
and foundation material s have not been determined in this investiga-
tion. The stability computations utilize a cross-section based on
dimensions indicated by the plans included in this report, and as-
sumed the dam section to be a monolith possessing necessary internal

I resistance to shear and bending occurring as a result of loadings.
It should be considered that in areas where deterioration has oc-
curred, section dimensions would be less than indicated by the plans
with some adverse effect on the structural strength expected.

The results of stability computations for different loading condi-
tions are summarized in the table below. The stability analysis are

I included in Appendix D.

I
I
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I
I The analysis indicates the dam is stable under forces expected under

normal operating conditions (incl ud ing ice), and the 1/2 PMF and PMF
condition.

I Critical to the analysis and resulting indication of stability are
the items of upl ift water pressures acting on the base of the dam and

I relative permeabilities of the site’s foundation rock. For the “nor-
mal operating conditions ” case , the analysis uplift force was based
on full  headwater hydrostati c pressure acti ng on the dam ’s upstream
corner and a full tailwater hydrostatic pressure acting at the dam’s

I downstream corner. Uplift pressure was assumed to vary linearly be-
tween the dam ’s upstream and downstream corners , and act upon 100
percent of the dam base. The resulting uplift force represents a

I condition that Is significant in arriving at the computed factors of
safety against overturning.

I 
Upl ift as computed for the normal operating condition was al so as-
signed for the flood conditions studied , it being assumed that uplift
pressures would not increase significantly over a relativel y short
flood stage time period, because of expected low foundation rock per-
meability.

Consideration of the field observations and stability analysis m di-

I cate the need for some correcti ve measures to improve the stab i l ity
of the curved dam. Paths of under-dam seepage should be sealed , for
it is expected that the uplift pressures acting at locations of such

I 
flow during flood conditions would be greater than the upl ift assumed
i n anal ysis, and is a condition which could effect stability and
cause progressive deterioration of the structure. Similarly, open
joints in dam masonry should be mortared to assure the structural

l integrity of the dam section is retained. Masonry repair/mai ntenance
shoul d extend to the abutment headwal l at the dam’s east end. Simi-
larly, correct i ve measures to correct the leaka ge conditi on occurring
in the shipping lock’s channel wall should be undertaken.

I
I
I
I
I
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I SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

1 7.1 DAM ASSESSMENT

a. Safety

I This Phase I inspection of the Curved Dam at Lock 7 did not indicate
conditions which constitute an imediate hazard to human life or pro-

I perty. However, the through-the-dam seepage condition could develop
into a hazardous condition at some time in the future. The dam would
not be overtopped by the 1/2 PMF and can safely discharge 76 percent
to the PMF. Therefore, the spiliway is not considered seriously in-

I adequate, based on the Corps of En gi neers ’ Screening Criteria.

The following specific safety assessments are based on the Phase I

I v i sual exam ination anal ysis of hydrology and hydraul ics, and anal ysis
of structural stability :

1. Four leaks were found in the downstream spiliway face of the
1 dam. Seepage is occurring through deteriorated masonry joints.

2. At two locations, through or under the dam flows were observed

I at the toe of the apron in the center of the dam.

3. Masonry units on the east abutment show some settlement. An
abutment masonry unit is missing at the location of the apron.

4. A boil was discovered in a land area adjacent to the navigat ion

I channel on the riverside of the concrete wall midway between the
dam and the lock.

5. The dam visually conforms to the plans except that a side chan-

I nel spillway , 250 feet in length, has been added to the west
side of the dam, parallel to river channel flow.

I 6. The mechanical equipment of the locks is in operating condi-
t ion.

I 
b. Adequacy of Information

The Information available is adequate for this Phase I investigation ,
al though plans were not available for the side channel spillway. In-
formation was in general, limited to construction plans.

I
I
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I
I c. Urgency

The through-the-dam seepage condition needs to be further eval uated.

I This investigation should be undertaken imediately and completed
within one year from notification. Upon completion of the investiga-
tive phase, required design and construction should comence and the

I 
remedial work should be completed within two years of notification.

d. Need for Additional Investigation

I To prevent the development of potentially hazardous conditions , seep-
age condition investigations should be performed to determine reme-
dial measures to repair the seepage and eval uate the existing stabil-

I ity of the spiliway. This work should include subsurface investiga-
tions Involving borings.

I 
7.2 REMEDIAL MEASURES

a. Results of the aforementioned investigations will determine the re-
medial measures required.

I The following improvement needs have been identified :

1. Seepage and leaks through and beneath the dam should be re-
paired.

- 
2. The east abutment masonry units should be aligned and the miss-

I ing masonry unit replaced.

3. The boll on the riverside wall of the navigation channel should
- be investigated and the condition corrected.

I
I
I
I
I
I
I 18

I



I
I 

— 

Buo)s

I 1~ht

~~~~~~~ 
,~

/ -

~ 

~~~~~~

I ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ - -

\, 
-
‘ 1~ ~~~~~~~~~~~~~ 

‘
~~~~~ 

t-~ ~~~~~~~~~~~~ ‘

--

- ~~~~~~ 

-\c 

~ ~ ~~~~~ 
.5 ~‘ \(~\ 

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

I I
_ _

~~~~~~~~~~~~~~~~~~?: ~~~~~~~~~~~~~~~~~~~~~ 

~~

I 

I 
-~ 
q•—’4~ — 

“
“- 

\\~ ~~
I - ~

I 
~. ‘~~ -ii ~ 

%\ \\ —

- -~r- =~-—I--1 1\ ~ “ \ .4._ ‘ ~~~~~~~~~~ ~~~~~~~~~

I - 
I~ I 

~~

~~~ ~~~~~~~~~~~~~~~ 
“ 

~~~~~~

I , - , 
-. 

- -

- I .k $~—~~~~.-
- - — _i -. -~~ _ ,~ ‘.‘~~ .~~ —

- - 
- 

W ate r 
- - -  

.

I 
r7r .ç.~ 

QAM
I G~II Co u se

~ % 32 

- 

-

I - - - - ‘
1

VICINITY MAP

I LOCATION PLAN
I FIGURE I



,,—

~~ ~~ : ~//F/ ‘ k~t
I _

__I IHI II I +I / - 

~—~
_4 ‘

I /~/.~‘/ 
H~~l 

~~I J1ITi~
i
~

-i1 +~~~~j

~ :: ~—1fr __
I ~

- 
I

u

~ ~

- 

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

~~~~~~~~~~ 2



- 

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

I i/ ~
_ i

I /. k~.! ~

H -
~

I ~-H~ -~
-
~~:

-

~~~~ 

-

I~~~~~II I 
-~“ -~~~~

-5 
_
* 

) -
~~ ~~~ - ~

\

I

~~~~~

I I~ ~- ~~~~~~ 
4
~~-k ~?\-- ‘~‘ \ , 

I

I \~
- - \
~~

\ -  \ _
\\ ‘

\
\ ~\ N - - 

~ ~ 
p

\ / iF ~
r~~

I

i=~~~~~
T T  ±: ii~

/ ‘ •‘
_
) -~-—~ , ~~~~~~ - ~---—flG~~C 3



1
- -

- U - -

I - 

- 
canal - -~

- - 

Hydraulic 
- .

-
~ ~~ /cK 

- 
-

-~~~ 1i~~~~ _ -I 
- 

I -- 
I

I .-I .-

/ 

- ,  ;~ 7 T~ :I 

. 

~~~~~ II

- I 

~~~~ i f  -
, 

-
~~~~~ .

~~~~~

_ I  / 
S 

-
I 

H 
I

~1 -~~~ 
-
~o6~~go -~~ 

-.
I ‘°~‘y 

~ 
\\I

I 
-T~~~~ 

- I
\ \  \ 

- - : . -

-\ ‘ 

: :~~ ~I
I 

\\~~- _ _ , 

--  
- - -- V . .  

- -I /oao~

- - 
- - - : . : ~~~~~~~~~~~~ 

-

I - ~
. 

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

~~~~ ~~~~~,I - - 

tI
I 

-

~ 

- _ _ _ _I I



— —. —. - . . . .‘ .-‘ -:
~t~ ~ 1-..

• 
% cE~ j~~~

‘
~ U .\~~~ J-1~~

’ -, 

~~~~~I I 

~ ~I ~~~~

.- -
~ ~~

‘ I ~- !~ I

I I~, ~~~~~~~~ . 
-

~ \~ ~~I 

~~\I ~:~(j ~j~ 
) 1 1

4 
~~~

-
~ ~ •~ ~*s4; \~—~i -

7 ~~~~~~~~
I J~jflJ’Jt

I 
- 

~~ ~
IiIIP~!1 j 

~~~~~~~ :~-~~

~ ~~~ ~~i ~ • - 
-
~~~ 

.
11 •

— 1 

. 

~ll ~I 
.

I~ i
I 

~~ - 

____ 
. -



I 
_ 

_

k - H I

I

I

t 

~~~~~ 
ii_
~

. ‘
~ \ 

\

I 1 Y~~ ~~~~~~~ I ‘~ ? ~ 
r~~~\ \ fr~

~~~~~~~~~~ \ \ 
~~~~~~~~~-

I S.-, t / ~~\~ \ \ ~~~~~~ \ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~~~ \
‘\

~~~~~~~~ \ \I  ~ \ • . L- -
1 

- \~ \\ ~ \ 
\ 

-~
— ~I \

i .~~~~\ \ ~ \ \ -I
I ..~~~~~~, 

~~~~ 
• -

+

~~~~~I ~~~~~~ \ \ __

~~~\~ \ ~~~~ \ \ -

\
\
~~~~~~~ \ \\ ~~~~~~~~ ~~ 

\~~~~~~~~~I - \ \~\
I - - 

‘~ ~~‘ 
\ •~ \~

I 
~ - ‘ \ - V ~\ . \  t \ I  \~~~~‘

- -‘- 

7
I ‘/j

” I \~ 
~~~~~ 

~ 
.\

ó
I - S ~~~~~~~ ~~~~- z ~~~~I ~~ \ ~~~~~~~~~~~ 

- •

I r / 
.. , 

-
.5. \ .

1. ’ .# 
- - / .

- 
‘Iv- - 

• I 

• • 

- :. \ ~r4 ’- • \~~~_, c\ - •I ‘s~ ~ - - 
-I 4~~ FIGURE b

~~ I:. ~~~~~~~~~~~~~~~~~~ : ..~~ -~*.
‘~k



I 
~~~~~ I ~~~~ /~~‘ c.(s~~(dv ~~~~~~~~~~ 

9 I*.~~~

I ~~~
-
~~I ~~ ~~~

I - - 

~~~~~~ u)
‘
~. - 

.

~~~~

- 

-
~ 

‘
~~~ • ~~~~~- ‘ • — 

~ 
%://.S

~

fr 

~~~~~~~~~~~~~~ ~~ 
-• - -  - 

~~~~ ~ . ~ z a
I - 

I
~~I It ~~~ hk~~~~

r
~~ ~~ z

• 
~~ ~~~~~~~~ ~~~~ N

- ‘~ ~ I -~ •~~~
-
~ • 

__
i~ -.~ S_ -u/- ~ ~-\  • 5, -~~ c 

~ <_  , ~~

- . 
!

I - - - - 

—‘~-- — -~~~ ~

-
~

‘.‘

~~~~ ~ ~~~~
_—

~~~
-
~;

- 
— -4 I~~~~ 0 

~~~~
~ 
‘
~~~~ - ~I ~ - II ~—‘~ 

c~ 
‘__; i~& - r~~ 

~ ‘-~‘

I ~
‘“~~~ I

I 5) 
•

~~ 
~

~~
-
~
--

~~~~~~ :. - :.
-
~~:- ~~~~ ‘1 -,/~

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

I 
~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ 

‘

~

~~I ~~~~

-
.

- 1~ 
kj ’); I~~~~~~ N

- 
-
. I ~~

I ~~~ ~~~~ 
-

- 
) ~~

~• ~~~~~~~~~~ ~~ - ‘•~ - ~~~~~~~~~ • ~~~~

I -

- “ ~~
I ~,— -

~~~~ k 5
~

I II 
. 

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

- 
~ ~~~~~

~~~~~~ ~-4-~ ~~~~ 
-
~~~~ 

- • 

\
• -~I ‘• ,

~~~~~~~~~

‘ ‘ 
—

- --
-:.
~~~~~

-

~ 
_I~~~~, - -~~

I 
I ‘4~~~~~ 

— -

L ~~
“ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

- :~
4

~ 
I~~~~~ ~~~

- -- -

II - -

~“ ~~~~~~~~~~~~ 
pS~ —:----•--‘--

.•
- - ‘--— -

~ i.s~ ; ~~ . p ~ . r ~‘c. ! ~~ / ~ - 0
~~~~ ~ ~~~. ..

~~F// -4v,W
•:~ ~~~~~ 

- I i—_~
- 

,c-rn 1~ v1// t.d~ 4c~~’ - 
•- 

-S
~~~~ 

‘
~~-ql% ~4 

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

t
k

- - — 
- - -

I 

- .

I . ~~~FIG~~t~1



- 4_ _ -~ / - 

~~ _~~~~~~~

I 
_ _ _ _I 

— - I  ~~ 8; 
~

I I I 

1 8

I —~ 
~~

I ~~~~~~~~~~~~ 
- 

~~~~

-

• 

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

- ‘  t~~i • 

- --

~~~~~~I *

I N 
— 

~~~~~~~~~~ 
:_ t-iJ~ 

-

~~

N ~~~~~~~~~~~~~~~~~~~~ /I \ ~~~ i: 11 ~~ I

I

I

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ /
• / /  I-- ~~~~~~~~-

~ I ~ 
- - 

-
~~~~~ - - 

- I

I
1 -•
I / I
I — - -- -



I I Ii.

I ~-~ : ~ ~~ ! ~.
-----~ i -.,.

~~~
- ~~~~ r

I 
‘
~~~~~~ I h JJ ~~~~~~~

°e

I ~~I 

~ii-~ 
-
~II j I

~~ 
-
~ :~ 

I; S

I I  
~~ .: 

•

~

‘

~~~

• 
‘- 

— 
— - ‘5—

I~

I ‘I 
~~~~~~~~~~~

I ~I I ~
_

~~_ — 

-

~ 

I 

:~- ~

- 
-

4 
-I i•

~~~~
•

s 

-

~~~~ 
- -

I 
I

1 ~
-
~

-Y-f ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
r - -

~~ -~~ -~~- ~~~~~~~~~~~~~~ / - -

- 

I ~~~ 
~~~~

I “ ~ ~~~~~~ ~~~~~
- ~i

I - -.
~

I
I

-

~~~~~~

I ~•_
- - t

~~
--
~ 

- - -

~ 

~~~~ -_ -
~~

I - 

- 

I
I AGURE. 9

S. 
.
~
- .,,. ~~~~~~ ~



I 1 ~-I 1 1;I - 1~~IN- .I 
It

I IT

:.
.5 ~

• 

~
_

/ -I -~I~1 ~T ~

• ~~~ ‘—~~~~ 
-
~ 

~~~~~~~~~~~~~~~-
,

• I . :  -.5

I -

I
I ~

- 

I
I ~

- _i
~ ~

- 
~~~~~~~4 -

I -
S 

- I
_ -

~~~~

I - - H
I 

-

I -

I H
I H

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I i - - ’~ . -,-

I FIGURE $0



I ~‘f~~~~~~~,I: . *W1I i
~

S 

~ 

- -

~ 
-
~

I — 4I ~~~~~~~ 
‘
~I — -

- ~: ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
ii.~I ~~~~ ‘ ~L5.- ~~~~ —--~ - V’ :~~~

— 2’
H •- - 

- ~~~~

I ~~‘,-1’,,, ~~~~~~~ i i 
~

,

- -

- I I

I ~~I5 

~

‘

J
/~ ~ ~;: 

I 
~

~ ~~~
I I

f ~

‘• 

‘~4 I

- .~~ 4 ~~~~ ~~~

-‘ F - •

I - ~~

/
(

_V
V

r/  

~-~/ 
‘

I :JK / \ I ( ~~~~~/ ! T~~

I - 
~~s~~~ / ~~~~~ #~~~ -- —

~

I —

— I

I f - .

. 

1 L _ ~~ ~~
“ 

- ,/
I L- I 

—- 

~
“ FIGURE I I

• ~ - .
. , -I *~

-j~~~. ~__Sl.l~ , - - ~~~~~U-~&I~IL. ,k ~~ ‘ —

~1 I



~~ w1i ~~
_ 

- ~ -
-

- 
-
‘ 

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

- -~:‘ 
~ I

Ii _I s -
‘ ~~~~~~~~

1 
- 

‘ ‘~ ‘ ‘I4~-

I - ‘ i r~i r r r r~~~

~ ~~ .-. I ~
I -~a ;.:.: -4 -. — - - , , -~

I’ - - 
- ‘— - - -- ,  — - , ‘—--1~- -. ‘- — - — — ‘ ‘—1~~ ‘—7

I ‘~~~/ . --

I 
~I I 1 . / -~ F l‘ - - F - ~~~~ I -

I L~I ~~ ~~~~ ‘ ; ,
~

1 H _ ~~~~~~~~~

I ~~~~~ 

I 

F ~~~~5-~v, I

I 
_ _  

c ” _
_ _ _

I 
-~~ 

~~~~~~~~

1 ~

I - - ‘5~~~II.

H c—m

I !jI
~~

FIGURE I2~-~I - 
I ~ 

.



- !?~
- ‘

~~ ~ w.’.i . !~~‘ ‘ - -I~~

I 
~~ j ~J~~ P 4, I

I 
S
I &

I ~~~ ~~~~~~~ 
I

I I I

I ~~~~~~~~~~~~~~~~~~

I 
- 

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

I

~ S
• 

~~~~~~ - - :  ~~~~~~~~~~~~~~~~~~~~~~~~~

0 :

I 
- - - - . - - -- I ; --

~
: - -

I
~~QV )  z = a e~~~~~ —.r --*

-o 
c
~Lx~x-~ ~- ~~~~~~~~ ~~~~~~

~~~ 

~~r -

~•.,

11 1~ 
4/

I~~._~__ __ _~_ . _ ____ . ~a: FIGURE~~~



I

~~ f eoEAkZ ~~~~~~~~~~~~~~~ b a  yff 4g 5

I
,, 

~~ 95 ~ 0 30 70 ôO 50 ~~ 30 20 /0 ~ 2 I .5 .2 .J .05 .02 .01

I
I - —— _  _

1 1
_ — -  - - - — _ — _ -  - ----  -

— -—  — — 
~~— - -  — -  — - _ _ _  — .___~~ I__ — —I _ _ ~~~~~PHF

_ _  _ _  — _ _

I - — —  _ — - -- - —  _ — _
I 

_  _

I __ 0 0 0

~~~~...o -
I _ _ _  — IL! ~~~__ ._ ..... _ _ _  — _ _ _

I

i 1 0 — — —  
_ _  _ _  _ _

1 5 _ 
_ —I — — _ _ _  — — — —

~~~~ 

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

I 
fX(.t~0&I’~E /?.J T~~ Y4L IIJ YE4R.5

U565 64~~~STAT/Oh 04249000

I 
TOTAL DRA/J.L46f AR.~ A s 5/2/ .5Q MI

óA4f D4TUU~ 244.0 PT
i°~~l0O OP ~~~ ORO. /~S4 - i~74

- 

- 

F~~~~~~~Q UELJCY
TZ(J~V~

__ 

__  

_



I
I
I
I
I
I
I
I
I

APPENDIX A

FIELD INSPECT ION REPORT

I
I

I

I
I
I

I

II



.3’
(40141

O w l  ID

H

• K ’

~

I 1,j 
0

0
0 “4

In ~~. 4J

,.4 C411 .C
W

14 ID W
— 

~ 0 LI-I
~ ‘V Ifl

I I I  
0 I n

ID C)
ID 0 E

cJ w
~ê4 .-4 ID ‘V

1 0 1
I N I  ~~~~~~~0~~~~~1J -

~~
- 

E c.
I 0 r—~ 0 0 00

~ i ~ I ~I ~ ‘I 0
-i-I I n C O

~~
~~1 .3’ .ID • - ID

I 
~~ ~I•4 ~~~ ~~4

ID >. ID ID ~ Z ZL 0.
ID 0 E I-
4.’ 04 ID ID 

0 0
s-~ 0 0

C)
In ID I— ~-‘ w ID

4-’ ID --ID cc u
—

-D 
• *1-I *14o C)

I- l-~~~~~ -‘.4
N 040

01 
o u  ~~I 

CD 14

14 0_I 
‘V (V (.3

In— 09 

1 

‘0 CD

41)1431 ,-.I c c i  - In ID C)

~~~~~~ 4441 
01 

. 

~

. .C ~~ w

z
2l ini I ci

~~~
_ I <I I - I D  •0

~,I i =i >. DI ‘O c4 0wI~ aI ~.i f — S ~Z4

3 
ci

~~ II~~i C 1.’
ID ,.~ ID

(4 c ii ‘0

—4 C 4i

ID ID ID
0 s ......4

44-4 o’.o*I C .—4 ID

W O *  ‘.4 ~.‘ ‘.-I ~~ *14
4-I 0 0~ 0 CD ID cV ID

1__~ ~~ I CD I
~~ ~~~~~ ~J ~~I ~ID 0 4  ..-i o I 0 ~~ 0’‘0 0. ‘III ‘V cc ~ o) I

cc ~.I ~~ ~-‘ 0 ~~ 0
~ 4 IDI 14 ci 03 ID 0

— 43 ~~ 4.1 ~J CO +
0 CD

~~~~ 
Q. In ID In 4-i

14 4.1 ID (1)

‘ 

0 c i 0  In In
00 )*-~~~~s
ID 14 ,-4~~~ 

I
.3’ .03 I

— cc — cc

(
~ 

J 

0 .~ I In I 4.1 Q

0) 0 I— ID ~ ~
. 

~ 1.1

o 
~~ .2 

C 
~ ID ‘V 1.1

C N ,-4 0 (0 4.1
‘0 0 u~ 0 .3’ CD

U C 
~~ o ‘

: 

IA X DI

,~~~4J 0 .‘. V
— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

E 4-’
ID C 40 0

E ID
0 — > ID ~ . . O  ~~ z C.,

ID 44- — ~~ 
(54 43

0 0 cc 441 *,.~ ,.4 .’4 U  ~~
— 

0 .-iV  14

~j  .,. ~~~j c c
c c - ’ .lO .  ‘V

z ~~~ ~. ~~ 
‘-4 ‘-4 r-4 

‘-4I



I
C

CD 0
.03 -‘--I . 0 3 )
1-i 4.1 1.10

I CV

ID 0 ) 1 4 ’ V ’ V 1 4  
4-S

In 1-i ID~~~~ W ‘ 0 W
Z ID4 - JW 0 3 ’ - I cc ID~~~
2 ~~ cc.0 ‘-4 . 0  ~~~ 0

O W  ID.r4 0 1 4 1  ‘41

I— I~4 14’0.03 0. 
LI_a

0 ) 0 In
0 ~ 0 . 0 0 3
Z tV~~. O W I D  0
LI_a ) ‘V C ) 1 4 . 0 3  4) (4

) 0IJ 8 cc
.-4.-4 CO~I-4 -‘-4 03 03

o 43.-4’0QJ 4-1 4J 0 -.-4
‘

~ 

-i-I
141 W 0 . ’ V W I D I D
~~ ,—4CO 0 .03 03 .03 —4 14

.O E-4 1.1 ‘0 ) -

~~ 14 43.03 14 0 3 _ C
o 43.03 01 04 . 1  0 _ O

I-J .IJCD - CD 0 -1-4 -1-4
CV .-4 ’0 4-’ 0.1-I

ID
0 0  03 

0) ‘0
I D I D C

.03 ID.03,-4 C4 1-I .03 .03 0
144 0 4-1 0 . )U  E-4 1J C)

ID— 

I’J ID 03 4-I ‘0‘0 .03 Cc

0 43 . 4 4 03 4.1
(V O IJ >-, I D  .0 3 0 ( 4 0 3  ID E--I
Ui-l ID 43 4 ) I D . 0  .4.1 0 ID 4-~ 14
0 . 0 3 0 3 . 0 3  0 3 . 0  03 ID

,—I W IJ 4-J 44 0 ~ 03 ID I D - .03
0 3 4 3  4-1 4-l ’V •.-4 G3~~~~~ID U 0 3 4J

*4-4 ID’4-4~~~~Gj 03 -’.4 .03 0 0
0 ~ ‘0 4.1 )-h a I D I sIn o~ 0 0. -r, 0) 43 .03 0. 0 -

43.03 ‘V ’r4 .03 0 ci14 Cfl.-4 .0 ~ -‘.4 I - a C I D C  1.1CDZ’0

‘ 0 0 3 4 - 4  ~ 1-’ 0 3 4 3  ~4 ) 0  0’0  03 -1-4 . 0 3 - 1 4
.- 1414 ID ~~ 4J ’0  .-4 03 44-4 0 U .3’ ID

Z 0 3 0 3 4 3 4 3 4 3  ( 0 0 ) 0 3  0 -rI ‘0 0 0 )
O 0 ia .03 u—i ~-4 CD - I-J 0 1 W ’ 0  0 . 0
In ( 4 0 ) 0 3 4 _ a  -< 4.1 0 ’4-443C D  ~~~ C 1 4 0

* 4 4 3 4-I ID 0 0 0 3  03
-i-’ E Q c i~~~ .03 43~~ -4 c c  ID~~~~I D 0 )
CD I-i 0 • i-a . 4  W I - i cc 0 3 4 3 . 0 3 0

144 IDIDIDII-4r4 ‘ 0 0 ) 4 3  1 4 ( 4  14 .0 . 0  ID
‘0.03.03.C I r-4 * 4 . 4 4 3 0 )~~~ ‘V 0 ).~~I4 . 1 0 3 )IDl..)’.1~~~ 0.3(V ~~~~~~~~~~~ . cc~~~~~’ V 0  I D C O G iO

I (.1 (1) 14.03031.114 1 . 1 4 )  ‘0 I D .O I D O .
Z Z W bOrI C .C W 0 3 0 3 0 3 W  4) 00 0 ID~~~,r4 0.

o 0 0)~~ 1 1 . 0 3  ~~~.0 -1-4 .03 ( 0 0 3 4 314 ) 4-’
— .0 3 0 4 3 0  4J 0 4-~ 4-4 c c 0 . 0 3’0 0 0 3 0 3
I— 0144. I 0.’0 ID C ci 0 ) - r 4 1J~~~~ 0 ) C D W O

> I D 4 J ) W  0 ~~~ ‘V I-i 0 .03 0 . 0 0 3  .r4 031.1< .0343 ~.0 ) QII.4 03 (44.1 ,03 .—I ’0 -i-I

0 W O W 0 4 3 ’ r l ID
~~ 00 .03
L~ (0 0 ) 0 ) 4 3 0 3 0 3  ( 0 4 )  1 4 0 )  .03 • .0 .03 ‘0
~/) 0 .0303  0 0  ~~~.3’ 0) ci ID (0 4.4 43 1 . 1 ( 4 0 3C i - J E W  ‘0 0 w~~~~ W O 0 ’ 0 1 4 1 4  c c 1 4 4 3~~~ 0 ‘ V ’ V 1 4 4~~ ’.4 )‘I-41400 ID-’4-’10. 0. 0 0 . 0 3 * 4  Z ~~~ ‘ 0 ’ V ’ V03 E—~~0 C D * 1 4
— 

001.14.1 ( 0 ( 0  0 0 ) 1.4 0 
_ _ _ _ _ _ _ _ _

I (0
0 IC

I—-
Z 144 Z
0 u_a

In
In
441

444 14_a In Z
I

I (
3 1iJ~~~~ In - (#4 0

44’ — ~~~I-~~~ ‘C —
I— A. - I-

~ J 0 ~-1&l —  In - 
‘C

z ~ )Z I -~ Z 0
— LI-I Z

I
‘4-.

II



I
.3’(3 4 0 3
0003.3’ -

O ’ V ’ 0  i-I . 0 ) 0 3 4 3~~
• 0

W4-J’014- IDCI.4 • ‘ 1 4 0 3 0 . 0 343
.0303 Q 4 0 0 ) ) -. 0 0.~4 4 J 0 3 .
1.14343 0 - 4~ i-4 4 3  ) 4

0.0303034343- rI 4 3 4 3 ( 0 0 3 0 4 3
) *4 F- (0  0 4 0  D I 4 0 0 - p 4 ’ 04 r

In 0”, .03 43 ,-) ~~‘0.r4 C
z ‘—“0 . 03 4 3 4 3  C > 0 3 * 4 -~~~o WC0 i-l r-4~~~~(4 0 . 0 3  0 0 C D I D 0~~
— .03 O’-4~~ 0 3 4 3  4 3 0 0 3 0  cc
I— ~~~~~~~~~~~~~~,.4.4 )~~~~~ .0)u.i 4 3 0 0 0 4 3 4 3 0

43(4 00 0 ( 0  0
z 0 3 ) 0 3 4 3 6 . 0 343 43 -.-) 10 ,-ICe-i

~~ 
03- -.-4 03 ~~ W 03 4.J ’0- , - 46 0

~ *0.3 ’ W 4 3 O O~~ -.-4 * 4 1 4 L 1 - i-,4
.03W14 6 E 4 J .03 ’0 1.1 1 4 ( 0  .-4C0

0 0 4 3 * 4 4 30 (0’0  4-’

~~ 

(4 0 .~~~C0 C c  -rI W 0 . C D 0 3 0 3 0 3
‘44 03 4-i .03 000 6 0 . 0 . 0 3 * 4 ( 0 4 3
~~ O0,-4 14 . 4 3 0 3  ‘0

-i-I-.-) CD 00 Gj~~ 43 43 0O’0 03
43 14 0.44 03 (0,-I .03 I-i 03 ID I4 ,-) 03

0 ~~~~~~~~~~~ .-4 4.J *4 .,-I I J 4 3 I D W
0~J00~~~~C 4 4

In i -4 c i ’4~~~~~~ W 6 - 03 0)~~~~0~~~
~~ ( 4 1 - i  -i-I 4 ’ 0 * - 4  0)~~-.
~~ (4 ~~E A . ’ V W  03 ‘-40*4 .00 3 * 4 6 * 4 * 4  ,-4 ’ 0  ID O l  IDIC 

~~~
U.03 4 3 * 4 ( 4
*4 1.4 0) I D I D

F-

~~~

4 3 0 3 * 4 F - 0 . Q  0 0 1 ) 0 3 ( 4* 4~~ .03 *4 . 0 3 4 3 0 3 .0 3 4 3 * 4  0 0.-rI~~~ 1414

‘0
03

1 * 4 1 4 1 0  0
41 0. 0 ’ 0 .03 *4 43
4 3 ’ V W 0 3 - , .4 1.J ‘0
ID 00.i-i Ø .03
4-’r — I ( 4 X  C “ -4
04 3 0 .  — 4 0  0 0)

ci r-4 -I-)

In W . 14 r4 CD

.03 ID 03 14 0 4 3U C V 0 3 ( 0 ) W  4) ‘0

00 4 3 0 4 3 0 3  - (403 6 ( 0 . 0 3 (0
>- C0 U - i .03 - 

4) 03
03 0 0 3 1 4  (.3 CD . 0 1  0

z 03-,-) ~~03 ) ‘0.0 -‘-4
0 ‘ 4 4 3 0 ) 0 ) ’ 4E r-I 4 3 0
In * 4 ( 4 (4 *4 “~ 

(4

~~ 4300 . 0 3 - W ’ 0 I D  -‘-4
03-,-) 4 3 4 3 14 0. 4 3 4 _ a  ci

--S.- 
0~~- .4 4 I D~~~~~4-’ 03 Cc .,-)
0(0 0 1 4 1 4 0 )  .03 ’-) 43

0 3 0 0 4 3 0 .  03 0 -i-II— 03 r-4 03~~
)
~~~ ~ .0 4-1u_a O W  0.0 4 3 * 4  0

(.4 In .‘4 .03 ID 0 0 ID ‘0 03 4.1 *4.4
1 1-4 .03 .03 43 

~~
ccz z 43’4 3 0 ) 4 - 1 . ~. 03 i-I

0 0 
~ ~~~~ 43 14 ~~~ 4

‘4 cc OOr-I ) 00 ’0 ID
0 3 0 3 , . )  03 -rI 0) -r4 C r I  ID

~~ 

E W - , - 4 * 4 W 0 0 3  .03 ,-4 0 ID
*4 U . 0 3 0 . 0 0  0 *4 .03
‘0 * 4 0 0 3 * 4 ( 0 1 4  0) • In

W 1 4 0 ’ 0 W~~~~~~~ 03 0 0 0  03 ID
Ii-i *4 0. 43 4) ‘ 4 3 0 3  4)

.03~~~~1 4 0 3 I D ’ V ’ . )  0 0 -rI 0 4)
E-4 03 Q.*4 cc~~~~~I4 Z Z U)

— _ _ _  _ _  _ _  _ _  _ _  _ _

‘4. -4 ‘4_a0 IC - 0
I- Inz z I- 0

0 II) — 0 Z I.)1’ (I) 

— 141
(.4 (4 — in 0IC ‘C I— -

z ~e 1~ 0 Z ‘4.— (3 — Z 0
0 0

41) -J — 444
4< ~~ I— 4— (.D
141 144 (3 ‘CW I- < LA-I I- (0
~_a (3144 I- O X  —

IC <~~ (.4 — Z  .-J I- U-
~~ ‘4.0 0 41) là.
In ~~z ~~~~~

— z
0 0( 3  In > <  -

~~~~~

— ~~ 0 I- 14_a -_a

II



I
I
I 

In
Z I—
2 la_a

In

I Z
144

0
‘3LA_a

I 0
In

I 141

I
I
I

IJ

I
141~

I 
(1)z
0

I 
_ _  _ _

‘41 IC IC -~ 
-
~~In .. - -z z Z Z Z

H
U - F -  -I
0 Z  I C ) -

I U- 0 Ii-) I— In
o Z X X  Z 14J

O F -  0CC
Z 0>  14(3
0 143 —
— 0<  CC LiJ P

‘ 
F- Z CC O X  In
IC In 141 CC 1430  X I- Ia_a
Z ~ Z O  z CC
— (.4 u_a C C I C>F- 0 ~~~0F-

C D Z  F- IC
- La_a 2 Ia_a ~J 2 là.
~ 144 .4 2 141 —~~~~~ < Ia_a

(3 < - 0  11) O X  A.
IC IC ~~~ F- (0 Z W  — u _ a

U- 0 0( 3  ~~~-.. A. F - Z  —

00 CC ~~~ IC14I 0~~~~ O~ C C —  A.
Z C C Z

I > 00 ~~~0I- 0 0 W U)  3ui~~~

II



a

_L 

-.

I

CC
I— )- la_a U_a

U- z IC  0
0 UJ~~~ IC CC

Z -J  03. 0
2 ~~~..J la_ao 444 141- — In CCI F-

I IC X LI_a 0
I Z 1i_a~~~~— F-

2 . 2 IC
IC O w  144 144
4< 2 0
141 2 4 —  IC

I.- (0
0 inIC -<0  2 U-

(.4 U- —

I

I
I -



I
I

4 3 1
0 ) 0

in ID -‘.4 14
2 CO O.

14
0 Li_a

4— ‘-4 0 1 4  Ia_a
IC IJ’0 In
z ‘0 .0
w 0 0 3 1 422 Ce-,O .~~ ID
‘3
w ‘0 ( 4 0

-‘--I
CC oO .~~ ‘ 0 ( 4

14~~~( 4 4 3 .
4) O - 0 3
00 .0 3 4 3 0
(4 .03 -‘-4
0. 03 1-1 43

C) r 4 0 ~~~
4) ( 4 0 0

In
—  _ __ _  _ _

14
-I-I

- 4 0 3
4) 0)I
0 3 0

— * 4 6
A.

1 4 4 3 4 3 .3’
o .03 4-’~~~ 

0
u_a E 0

‘0 ‘0 (4O W  ‘V 4-’ 6
C, ID ‘0

‘4-’ .032 In 43
0 0 cc

~ 0 6 0 3 (4 0 0
--4 ID 14

43~~~ i-_a 14 ‘0 c_aIC 00 *4 ID *4
‘0

4 3 0 .  0 03
C 43

0 0 0

— 

0. Z

Cl,
cc
0

U-
O
2

J
o —1

143 II)
4- 144 2 CC

2 Ia_a

— 2 A.

~

1 00 3 6  2 (3

4< 144
U1 Li_a o 2 (5

F- ,-4 u.I (.~ CC
~ J 14_a ‘ 1 4 0  IC ‘C U_a
‘C CC 0 2 (0

CC ‘3 0
CC- I  In A. In —

(3

II



N.

I I—
— 

la_a
Ia_a
2

- In
X
U_a

0
I.,
144
CC

CC
0

I -~41 03 ‘4_a
~~~~ CC
W O  

—0
43 i-I

•0 14
4 3 0
0
C C
0 3 0
* 4 - r I
0 4 3

(4
1 4 4 3
-‘.4 0)

I ~~~~~~~~~~
—.41 0) 0ZI ~ 0.

11)1 0
4-10 1 .  . .

1 4 1 1 0 3 4 3  cc - cc 03 cc
1 — 1 0 0 0  03 03 03 03 03

0 0 0 0 0

~~~~~ 

In 4J 4.4 43 43 43
--4 -‘.4 -1-4 -‘.4 -‘.4

1J’0 2 CD *4 (4 (4 (4
03 0 )- ~

.. 
~~
.

I-_a — 4-i 44 44 4-i 14
14~~~ F- ID ID ID ID 43W O I C  CO 03 Cl) (0 03

> .03 .03
O IJ  CC 0 0 

.0 .03 .0
0 0 0

0.-rI LI_a
0 )  In 0 0 0 0 0
14 ~~ Z Z Z Z Z
‘ 0 0 3  0

I ‘0.03

I U-
cc 0
-i-I 2
44 2 2Cal 0

u_a in F-
LA_a 2 CC ‘C
2 ~~ U CC

—
— -~ 5 A. A.

— 

u_a z OF-
2 (3 0

(1) (4 0

U u_a 2 (0 ‘C X X
4- (3 CC ICuJ
141 ‘C 5 (5 0 0 0 3 .

~~ 4.4 CC 
‘C w 2

IC CC 0
0 U—

(#5 2 A. In —
— 0 A. — CC ICC,

‘C 0 (0141

1



I

I
In
2
2
I- 

UI

IC 
UI

0 U ,

I u_a
5
2
0
(3
u_a
CC

CC
0
In

CC
IC
S
U_a

I
(4

-4
-I
--4
0.

—
ID 0) ID a) 0)O -C cc cc cc ccc_a .~~ .~~ .~~

C 
_ _ _ _  _ _ _ _— _ __ __ __ _

U- (5
0 211)

— U
2 -.4 1.4
0 -.J < 4--

C I n 0
Z t w

Ia_a l- 4— 4- 5U C~~~~~~UJ In In ‘4

~~ 
(3(4 0 IC -~_a

II



I

- 4 ’
4 3 0 1  ( 4 4 )

In (4 0  03 0 0
• 0 3 1 4

2 0.0 O c l ) -r4 .0 4-.0 ( 4 ( 4  -‘.4 0 1 4 3 0 )  U_a— ‘0 4 3 0 ( 4  Ia_aF- 43 (4~~~~ W 0 0IC )-~~W c c c c  ‘0 1 4 0 3  000 4 1 4 3  00 00 0 3 0 0 0
2 14 11-i 1 0 0 3 0 3  W -,-4 43 .-4
144 43 00-rI -,-) E E ~~~0.0 C ’ 0 ’ 0  6 0

0 .-) -rI .-4 0 0 3  000 1 4 1  .-) .-4 -,-4 0 0 . 0 3
1.1 0.I’I I D 0 0 3 ’ t -

4 3 . 0 . 0CC 1 4 4 4 3  - 4 -,-4 10
0 ( 4 ‘0 0) 43 -rICC ( 4 ( 4

0 ‘0 ’0  ‘ 0 - 4 -i-4
i-l W 4 3 1 4 0  N ( 4 C
0 4.1 (4 - , - 4 4 1 4 4  (4 -r 1 4 3 0 0

CC 
- 0 3 0 . C 0 W ~~~ 0~~~~ 03

14 ~~~~~~~~ 43 c c -i-) -IC ID -.-4 W 1 4 0’ 0  .0 4 4 0 4 1 0 )2 ( 4 0 0 3 0  0 0 0 . 0 ( 4 0 3
LA_a .0 3 ( O - , . 4  O 0 ” i O -‘-4 0 . 4 3 0 -- )
CC 1 - 0 ) 4 - 1  1 1 1 1
—_ __ _ _ _  _ _

0) 43
0) 0. 43
4) 0 0
.-I 0. ‘0-rI (0 0  (4 ~~~ 06 0 ) r-4 (O -rI(O r-I ‘0 43 (4) 4-i

- 4311.4 0 . 4 40  0)
• ID 0 -‘.4 ’-) 0.

• .-J 43 0 4 3 4 3  i-I- I  U_a 03
2 03 

4-i ’0 *4.1 00 .-)
4 3 r I

2 (4 (4 c c )  03 0 0 0 3IC .03 -i-I . - I0 - 0
5 LI 0 ( 4
1.) 00 cc - ‘ . 40 04 1

‘0 • 0 ) 4 3  43 4 3 0 0 ( 4
ID ~~~~~~ - ) 0  03: 1  0
43 ( 4 0  c c Z  ci ID i--I a)6 43

CC 10 
0 

ID 0 -  0
4— 14 4 3 ( 4  ( 1 4 .  

~.1/) 41 4 3 4 3  0 4 4  0 ( 4 0 0
cc * 4 0 3  43 4-i 4 3 0 3 . 0 3 03

4-1 (4 1.1 -‘.4(1) .03 ) 0  0.0 Z 0 43 ,-) • 6 -‘.4 .0 1-i
0 0 03 0 ) 4 3  - i - 4 1 4 ( 4  rI

— 10 .-4 .3’ 0 ci 1 0 04— .0 ( 4  1 0 4 4  (4.4 ‘ 1 . 4 4 4 4 3
IC • *4 i.~ 4 4’0 ( 4  0 0 I D ’ 0
CC CO .,-4 6 . 1 . 1( 4 )  43 0 ) 1 4 .-l CD
> 4 - i  00 4 3 4 4  4-)

U 43 ~~~0 0 3 ) 0  0. ( l ) I D * 4 N
(1) i—I ( 4 1 4  4 3 0 . - )  0 1 4- . - 4 (4
~~ 0 Z~~ 4 041(1 - I  1-

-~~~~~~ 
_ __ __ __ _

0U-

2
0- - -1-.
4- 0 0 .
IC 20  0
2 OF-  2— — U C
2 4- u_ a z
IC F - < Zx z~~~~ on IC 0
U 0 C C —  2 0 0 —

— 4 - - CC — U_a l--
—.4 4 - 0 0  ~~ In 4 < 2<IC — m u _ a  u_a 0 0 .4
~ 00 0  A. C C X~~~
— 0 -_a Q. la. 0
Ill X~~~ 0 A. 03.
> (.4 00

I I
1



I

I
0

In —
2
0 4-.

141
U

IC
0
2
U

0
‘4
U
CC
CC
0

CC

UH
I

X0

‘CI-
2u_a
S
CC
I—
In -

‘0 ‘0 ‘0 ‘0
in ID
z ~

,- ~. ~•
o 4.i 14 44 14
— 0) 4) 43 43 43

.03.03 .0 .03
cc cc 03 ci~ cc

0 0 0 0 0
CC 0) ID

03 03 03 03
O 0z z

— _ _  _ _ _  _ _ _  _ _ _  _ _

U - i n  -o 4-.
IA_a

20 CC in
—

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

F- 11) .4
IC U

2 In
4— 0 CC

— U
U I— I- I-

2 IC U
U > 5

IC 2 CC in 0 CC
CC P—J U

In 2 41) — U S

I1



I

I
I U

Z

1.)
• U ~~U

0 4 1
— ~ 0
• ~ 0.
• CC 0.
•

li_a 0CC Z

cc
ID
‘0
‘4

I cc
a)

43 .—) .44
00 .—I (4
I.-i (4 r-4

I 
~0 0 3  03

0 rI
C

CC ,-4 4J 0
L — ,-4 030 (4 ,-I 4.1

a > . 0 3 4 4  (4
• CC 0 3 4 3  1.1

I 
U_a
In 0 3 0 0  -‘-4
U -.4 03 01
CC -i-I

‘ 4 3 0 .  43
I 0 ) 0 .  i—I
• In 4 . 10  ,0I 2 * 4 1 4  (4

o 0 0  43
— 0 4 3  0
F- -4~~~ -‘-4
IC 0 41

I > 4-I 0
CC 4 3 4 4  03
U
In -rI O 0z

I

II



0

‘0
ID
4-
4-I 

I 0
00
4) 4.’)

cc
0 4 —

LI_a
14 la_a

S
‘#5

0 0 ’

U-0
Ia_a ~~

2 -

4.4 4-i 14 4-I 1-4 4-a

X ID 43 ID 43 4)
0 0 0 0 0 0
0. 0. 0. 0. 0. 0.

2 14 14 14 44 4-1 14

03 03 - 03 03 03 03
-.4 -.4 ‘4 -‘.4 -,-) -.4

Lii 
‘0 ‘0 ‘0 ‘0 ‘0 ‘003. ID ID 4) ID 43 43<0 ‘0 ‘0 ‘0 ‘0 ‘0 ‘0

0— I C C
• u-I u-I ~•-4 i--I u-I

0 0 0 CI 0 0

l~~~~ ‘4 ‘4 ‘4 ‘4 ‘4 ‘4. 1 2 4 - 1 _ a
0 1151 ‘43 ‘0 ‘0 ‘0 ‘0 ‘003 03 03 03 03 03C C X ’  *4 (4 (4 (4 (4 (4I-

s

~

z in 0) CO 03 cc 0) cc‘44— 2 4.1 4._a 4_I 43 4.1 4_a
(50 CC ~ (4) (4) 03 032 0  

~~ ‘4 ‘4 ‘4 ‘4 -.4 ‘4U 44 44 44 44 44 44
U 00 00 00 00 00 002 CC ____ ____ ____ _____ ____

I In
U
0

(5 in
in

4- 0
‘4

4-
CC U- 2 W
0 0 — ( 0  CC

in 4- F- I n I C C C  —
(5 4- In in CC IC 0z — — 2 — 4 - - S >
— z 0 Z I Ci n I ,  CC— — ‘ C F - Z I n  U

(.4 2 4— .J W O —  In
— 0 1.4 03. 0 1.4 0 U

0 > — U CC
4-- 115 1 1 1 1

F - ‘ 4
-J ‘C .3 (#5
— 2 CC IC I— IC

0 F- (.4 la_a U-
S — in — ._J 2
U I (0 2 03

(.1 4-
0 4-

II



I
I U

S

i i  

In

I
I

I

I
1 -
I

I 0) 0
03 03

U 

ID
0 43

I -f-- 
_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  

U, Z

-

~~~ I
In
2

I ‘4
in~~~ (5
o

~~ 
-
I- 0

I I, 4- < 4-  1_a W Ill In
115 4 -0  ‘11 In —

CC 4 - X > -  >0  1.40 U
0 4 -0  2 C C  1.)

0 A. A . (~~~~~ 
— 0  C C L I .  CC

A. Iii 5 -iF- (.4 4- 4-0

I 
U CC 0 4 - i n  1 # SUC C  (/) 0
CC . . . J C C O  2115 In

4- O I CU  IC 4- 04 -
2 (5 z ..J P- (0 — ( D C ( .4W
ID 0 ( D O 0 0 I C  C C Z  0 I >

1 4 4 — 0 . 3  4 - C C5 — i A.
U 0 in 0 2  U F- CC ~~ 141 in ~ CC

I F- U U a _ a - 4 - I C $ M  Oin
— 0 (5 O XO I # 5  U- A.

II



1

I
-~~

-

I I—
U_a
U_a

I

I
I

‘0

I ‘0-.4

0- 4-4

a 
0.

• 
03

I 
_ 0

(4 -.4
4-) 1.1
(4

- • ‘0

I ci o
O *41
O 03

‘4

I 1-. • 4-i

• 0 ‘0 0
I 4-4 43 414
I - 4_ I

4_I 4--u 43
4-i 0 4-i
0 • 0. 0

1 0. (4 ID 0.
Ill ID 4~A 14 (I

1 • ‘-~ 
- 4-

CC ID ‘0 ID 43
~~ 03 ID 03 03 C)

O 43 0 0 0 0)
I- U Z Cl) Z Z Z Cl)

I CC 
_ _ _ _ _  _ _ _ _

1 U-
0
Li)
CC

-3

In
In CC

- S in 2—  0
I U 0 0 0
I I— CC —~~~~~ In

in 0 4- )- I—
4-- vs (.4 (3114 22
In 2 U 1Ai 0

0 CC C C I D I n  0 U
(5 — — 2 4 - —  — I--

I 2 F- ~i I n — C C  ‘ 4 A . I n
I — IC 0 Z C C O  ( 3 — 4 -

CC (3 0 O W A .
0 — 03. (.4 1_a la_a ‘40  U 4— 0
F- U- 2 C C  C C 0 0 A .  - ‘ C C C

S — — 5 F - —  0143 W Z C C O

I



I
I

‘0 03
. 4 3 4 - i  4-i

44~~~J~~~ ID
> 0 3 0 4- 4-i 4-

la_a
. 0 3 8  0 1 4  0. - Ia_a
0 1 0  ‘i--i 43
Z 0 •  .03 >-l’0 1150 1 4 0 ) 0 0  .03
( 4 ’ 0 I D 4 - a,-4 43
4-1 .0 3 1 0 . 0(4 I D 6 0
0 0 1 4 4 3 . 0 0  i--I
( 4 * 4 4 -  4.1

Z 0 3 Z C I ID 03
-.4 0 - 1  .0

4) 0 3 ’ 0( 4 4 3
I ’ 0

‘0 ( 4 4 3  -.4 43
14 4 3 0  0 .03 0)
4 3 0 4 _ I

~~~~~ 

03
> 0  ‘-1 0 ‘00 4 - i ,-4 ( 4  0 ) 0 3

1 4 4 3
4 - 0 . -)  ( 4 . 0

0 0 3 0 .- r IC 0 . )
ID

‘0-.) *4 4-i ’0
4-~~U & n I D ’ 0  0 .43
~~~(4 . - 4 1 4 I D  ‘04-4 0 0 3  43 -.-)

4 3 0 3 0 ) 0 4 4 >
0 0

4-4 0 1.1 0 0 . 1 4
. ( 4 4 4  43 0 .

0 1 4 0 0 3  44
• I D 14.4 43 4)

0 1-4 0. 43 ‘ 0 0
0 .0 0 3 0 3

( 00  ~ ( 4 ( 4
• . , 4 4 . c c  C

‘ 0 4 3  -
• 14 -rI

)•~~4-4 •. 0 0 1 4

‘0

~~~~~~~~~

•
’

~~

4 3 4 - .0 O  0 ..
• • 4 1 . 0 -4 3 .  >4

4.1 4.1 *4 0 r-I CO 0 3 .
14 • 4-i I-1 ’0 • - ( 4 I D  0 0
0 0 I D 4 3 C 1 ) E - . 4 00 ‘ 4 -
0. 0. 0 . 0 3 -- 014 4 10

in 4) 43 0 ) 4 - 4 ( 4 4 4 ( 4  C ) .
1-4 14 0 •  I D . 0  4 3 ( 0

CC 41 Z 0  C) 0 . .
4) ID 0 6  0~~~~~03 0) 4-4
43 ID 0 C D 4-~~ - 0 ’ 4  03

U U) Cl) ~~~~~~~~~~~~~~~~~~ ‘-4 Z

I
I
I 0• Cl)

I-
2

in U I-l~~~x in 2 4 - 0
0 -J 0 .11)  0 . 0 0
— — _J 4-I C.)

2 4- ‘C ~~~~~—

‘C (3 F- ~~~IC.3 U U UF-  (00 .
0. 00 0 u_a 00 Z

ISO 0
4- 2 2
‘C — 1 0 3  ~~~ l-4

~~~In 00
5 3 0.
U —  U

— ~~~04 ZF- O~. o 4-I



I
CHECK LIST

HYDROLOG I C & HYDRAULIC
ENGINEERING DATA

I
I DRA INAGE AREA CHARACTERISTICS: 5100 square miles

I v/f lashboards (Nav.Season) 290-8
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY)~~/p flashboprds (Winter Seas•) 290.0

1 ELEVAT I ON TOP FLOOD CONTROL POOL (STORAGE CAPAC ITY): ————

ELEVATION MAX I MUM DESIGN POOL: — — ——
I ELEVATION TOP DAM: 275.6*

I CREST : Barge Canal Datum (USGS + 0.99 feet)
w/o flashboards 268.5

a. Elevation w/flashboard8 271.0I b. Type Overflow masonry

c. W i d t h  7.67 feet

I - 
-

d. Length 482.5 feet

- e. Location Spiflover Center of dam
f. Number and Type of Gates none

OUTLET WORKS:

I a. Type Through power house , maximum drawdown capacity 6800 cfs
b. Location vest side of river

I
c. Entrance I nverts ________________________________________

d. Exi t  Inverts _________________________________________

e. Emergency Dra i ndown F a c i l i t i e s  peak 6800 cfs. cannot draw

I completely down .

HYDRO METEOROLO G I CAL GATES:

I a. Type 
_______________________________________________

b. Location _______________________________________________

c. Records _______________________________________________

MAX IMUM NON-DAMAG ING DISCHARGE : - 40,000 cf cc (estimated)

*B.C. Datum

r
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- APPENDIX B

PREVIOUS INSPECT JON REPORTS/RELEVANT CORRESPONDENCE
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__•____ _ _ _ ___  
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-• u.~~. ~~~~II U.S. lot
ower Pool 255.80 Upper Mitre S~ 11 257.0

Ipper Pool 270.00 Lower Mitre S ’~l 242.5
ii 8 val ves

928 — Gate house painted , Buffer beams painted .

930 - Checker plates or anchor recesses. Anchuz’s set for gate “A” framez .

I-931 Raised capstar.s from sumps. Installed Lock signal l~g~ ts and placed angles

on wad for wire. Reset buffer bear~ stop cast ing at Se. end . Unwatered—

new ra ils, wheels , cup and saucer castings under lower gates. Placed conc .

floor in bottom of lock chamber. Painted gate house.

?33 - Overhauled generator nearest door-Shaft machined at shop and new bearings
installed. Conc. placed on floor of wheel pit.

938 - New shaft installed on #2 turbIne .
939 - Gate spars replaced with heavier type.
9L 1l_2 - Lock completely rewired.

- #2 turbine overhauled and balanced.

i.9L~5 - Additional snub posts placed along Up. app. wall.
l9L~6 - Valves replaced also new seating rails. 2 new light pOle.. placed lower end.

• 1947 - Waste gates-up end repaired and reinstalled.
194-8 - One Gen. & turbine overhauled. Gate & valve motors overha~iled. Light poles cut

down , new lamps installed-pole s rewired. - - - - -

~.949 - Pier light on Up. app . connected t oj ~oek~~ower , tops of several sections of wall
resurfaced with up to 2 ft. o~~ne~~conc.

1950 - Lower gates overhauled—gø±.e(painted. New anchor rod exten. , New Upper sills.
1951 - Unwatered , valves ovornauled , lower sills repaired, gates painted , new rub sticks ,

new buffer beam-at Up. end , New Lock House , new septic tank .
953 - Gate & Valve motor s overhauled , new mot. base up left gate , repaired Lock wall s

on lower Rt. -valve also upper right & left valve with reirif . conc .-Removed old
head gates on Up. end of lock and rebuilt walls with reinf . conc .-Installed new

. storm windows for Lock house . Boxed in and insulated all heat runs.~ Connected new
oil heat plant .-New pier light on upper wafl. -Plugged waterp ower open. above Lk.

~95L+ - New operating stand s, new Up. & Low, gate walks , New stop log for powerhouse.
Motors overhauled.

I 
1955 - Heat pla nt installed-Gate between Lk 7 & 8 repaired. Water wheel repaired. New

stop logs.
1956 - Sealed raceway gates. New elect. service cable installed. Limit switches relocated

and rewired( 957 - Oil furnaces inst. in lockhouse & powerhouse. Rub sticks replaced . New stop Log. -
Limit switch panels replaced.

959 - Temporary low gate repairs, powerhouse-new roof & painted. New cable duct E. wall.
New work bench. Overhauled Gen. & waterwheels.

1960 — Pumped—rebuilt valves installed, replaced seating rails, cup wheels & valve shafts,

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

• 

- •



_•_,~~~.t &..s. I 
— . - • -

built up Z bars, new chains. Repaired conc. around up valve pits . Rebushec all

I anchor arms. Touch up paint on gates, painted trash racks. Refaced l~0’ top- c~f

lock wall. New fuel tanks. Replaced rub timbers.
1961 . Contract U.S. 101, ‘dew upper sill & steel angle on lower end. Repaired Conc .

I around anchor arms on lower E. approach wall. Lower approach walls resurfaced .
Motors overhauled. ~r~~ • 

~~~~~~~ r.!tLu.~~ Painted safety raili-ng on W. wall.
New parking area. Built curbing & put in new lawn.

I 1962 - Water-wheels inspected & repaired. 8 motor control panels rewired. Gate machir .~-ry
rebuilt. Cone. repaired on up. W. wall. Machinery and Motor box raised on upper
W. Gate. Trash can enclosures built.

I 1963 - Up gate mach. raised , valves replaced , seal strips replaced. Conc. around anchor
arms repaired.

1964 — Conc. repairs to up. E. appr. wall, new trash racks on powerhouse intakes.
1965 - Conc. repaired around up. & low anchor ax~ms .
1967 - Steel repairs to gate recess.

I
I

i -~~~~ -
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I (~ OTIcZ, £ftw ~~I.g o~ as. .t thase tatms as coas$.tely as possib~. Lor each darn is yeas ~~~~ ç?$ass ~ css~~~~~~ -~ ~

I - - Sr *r ~ O~~ NEW Yo RK ~,

- CONSERVATION COMMISSION

I 
- AL .•ANY 

-
U . - . - ‘  $ 4  ‘ 4 t  4 • - - , d
I - - -

DAM REPORT I

15 ,L t4-~j .--~ - - - 

• 

~~

I
I CON SE&VATION COMM ISSiON , -

DIVISION OF INLAND WATERS. -
I GENTLEMEN:

I I have the honor to make the following rep?rt in relation to the structure known as

the ~~~~~~~~~~~ 
Dam 

: 
-,

I This darn is situated upon the ~~~~~~~~ .4 .•-
~~ ~ -

I ~~~~ ~~~~~ 
.
d

~~~~.1_Io__ 1  

~~~~~~~~~~~~~~~~~~ . ~~~~ the -Ti~~~ i.- City of 

The djstance...2kWi ...strearn from the dam, to the 
~ ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- ;
I is about . - ‘- • - ,

7 (SIMi dlitance)

The darn is now owned by
(Clvi nime aM addrsi. in ull) - - -I and was built inor about theyear...J , and was extensively repaired or reconstnictid .~ ,-

du ng theya rI~~~~~~i~~/f/ ~~~
As it now stands, the spillway portion of this dam is built of ..~~~ . - - •

‘ -

and the other portions are built Ofi 
~~~~~~~~

L b,f .~:~~~~~~~u* mc~~~~

1 As nearly as I can learn, the character of the foundation bed under the spiliway portIon •
~ 

- •

of the darn is dY~J?44L ~~~~~~~ and under the remaining portions such ~.

foundation bed is 
-~



Un th. spas. b.êsw, make a third sk.tch sho~ Jng th. pnersl plan of the dam, and I~a apptoximats poiIt~oa La rth~as to b~~~i.p or

- - ~—~~~~~~g objects In the vicinity.) • ‘
~
,
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I 
- 

•

(In the space belew, make on. akstch showing the form and dlrnsnaious of a cross section thro ugh the sp Uwsy or vut..V* of
darn, sad a second sketch showing the urns fntorniation for a crou section through the other portlst of the 45th. Show
the psa*.et height of th. dam above the Kr.Srn bed, Its thAckn ess at the top, and thlckna.s at the kettoac , as easily as yon
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The total length of this dam is Jeet. The spiliway or waste. - 

-

weir portion, is about ~~~~~i feet long, and the crest of the spiliway is

I ~~~~~~~~~~~~~~~ feet below the top of the dam. - 
- 1

The number, size and location of discharge pipes, waste pipes or gates which may he used ~ 
-

for drawing off the water from behind the darn , are as foUows:... L.L4.iL. 

~~Q~4L~- iO.LLQt..e L...~-
At the time of this inspection the water level above the darn was ~~~ ft ~~~~~~~ -

I the crest of the spillway. 
- 

- -~

(Stats brisSy, in the spac, below, whether, in your judgment , this dam Is in good condition, or bad couditlon, das~~bIag pe,tMu1e~7 ,a any teaks or cracks whiok yen may have observed.) - 
- 

-

~~~~~~~ q~~~~~~~~~
-

~~~~~~~~~~~ 

• -
; 

-

I
I p ; i ~ ~~~A~~~4~~~L~~~( ~~~~

°~~‘~~~~~~‘ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

I 
- 

-

I -

I

___  

Reported by 
_ _

(~dd~..—5~~~t ~~d sui.bsr. P. o Boa of K. P. 1). iuute -

8’--ó 
~- -- ~ -- --- ---- ~------ -~~-~ -~- .--~~~-~J~----- ~~~~~



I 
______SuMse, ~~ue srATE OF NEW YOP.~ - I I  - 

- - r
DEPARTMENT OF 

- 
~~~~

•

I ~td tEg nr an~~~urut~nr • • - - .

ALBANY

I Reeaiv.&_~~~~._~~~!~~.L!LL . _ .  Dam No.J~~.4D~fJ~~° -

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Seri*I NO...ASS_.—--.-•.-.. —.——
Poundation inspected....~~ ... . . 

-

I Structure inapecte& _ .__ ..•...... _.. - ;

Application for the Construction or Reconstruction of a Darn - -

I Application is hereby made to the State Engineer, Albany, N. Y., in compliance with the provisions of Chapter

LXV of the Consolidated Laws and Chapter 647, Laws of ‘9 ‘I , Section 22 as amended, for the approval of sp.dfla.

I tions and detailed drawusge, marked. ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

I herewith submitted for the { ~~~~ } of a dam located as stated below. All provisions of law will be co~~
plied with in the erection of the proposed dam. It is intended to complete the work onvered by the app~~ t~—

I ~~~~~~~~~~~~~~~~~ -. .. .. 
(flat.) -

z• the darn will be ~~~~~~~~~~~~~~~~ Lowing into ..Lake . a~i. ._..._in ~~s -

I ~~~~~~~~~~~~~~~  , county o~ ..... wa ........._.._____ _- —

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

I 
(Give uact dát&nce --4 .‘ a ~~~~~~~~ ~~~~~ muon) -. 

- -
I a. The name and address of the owner is ...ThO....a ei~aiJ~ iialo~m t...C’~~po~a.t.iori., OaW~~o, N ,

Additional spiliway sectiort for Curved i)am as -po~~ ion
~~
. The dam will be used for ..f~p...~owei~i..4+i~inpeeee ____

I - 4. Wil any p et of the dam be built upon or it s pondflood anyState lands?.. aa...back. s~ ast

~~

. The watershed a~ the proposed dam draining into the pond to be formed thereby i.~~~,1OO 
- 
p~ ~af1e$

square nñles~ - 
-

6. The proposed darn will have a pond area at the spillerest elevation of..~~a... ~~~~a~.-pA sj ij ij
and will impound ~~~~~~~~ aa...a.t.. ..p.r.ase~~~ic feet of water. • • - • - - - -

• -~

~ . The lowest pest of the natural shore of the pond i a . t r~aen.t.. feet vertically above the sp~aes* ‘

~ 
-

and everywhere else the shore will be at lea 1~~~~~~~bove the spilicreat. ‘
- • - -, -

8. The maximum Imown flow of the stream at the dam site ~~C~~ubic feet per sscrstd -

1 ~ State if any A.iaiage to life or to any buildings, roads or other property could be~~.’.,1 by ~~~ p -~~1s
failure of the proposed dam... ~ ~rin ‘ç~ -~~~uiLL..b.a n ’l ~ ~ t~Ltze.d..he c-’~usa...i~sw.-a.t t -wU~ 

- ;  :.

I ~~~~~~~~~~~~~~~~~~~~~~~ ..~~~~~~~~~~~~~ _...... . ~~~~~
_. _..~~...i . ____  - 

- 

-

zo. The natural material of the bed on which the proposed dam will rest is (day, sand, gva~~ bouldsn, ip~
shale, slate, Mnasstcne, ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• ,

• 
.

- ~~~~~~~~~~~~~ 
- ‘



j 

• - - ,  -

xi The material of the right bank, n the dxection with the current, Is. .. . .. _ .. , at the aplIlei~~~~~$~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ s~ ~~~~~~~- .
- - . - - -~~ 

- - - . -~ - — - _ t. -
~

v t i cal tbidcnss at this elevatio~ ot .....L.. .feet , and the top surface eit~üda’kr a vertical height of _........ ~~~~~~~ - 
- -

The proposed structure has no rt~ht bank beoaus~ it~~~
- : -

~ L
joins the State ’s Curved Dam . -

- 
•

is. Tb. material of th. left bank i~ sandstona; baa a top slope to $ foot horissetal, a
solid rock - . 

•I t1i’~4~~~ga oL....... .. -~~~t, and a height oL._. 12....._feet. above crest - - - 
- 

- 
•

23 State the character of the bed and the banks in respect to the hardness, p riouanese, water bearing, ilast 
~ -

I of ex2,o~~~ to air and to water, uniformity, et~~~~ rd~...cojmn.on.,.. 1aae.~,gra.in8& a ~~~~~~~~~~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ fl~t~ .

I - - 

- 14. I f t h eb e d i i n sy , rethe ayershorizonta1orincined?..ho.~iionta~1.~ .. 1f Iádinsd what M~ ~~ $; - .

I .direction of the horizontal outcropping relative to the axis of the main dam and the inclination *M direction ol the ~
in a plane perpendicular to the horizontal outcropping ~~~~~~~~~~~~~~~~~~~ -

I - 
- - - - • - -. -.

I .——--...—.—--———————---.. —-.-.. .— .- — ....—-.—.-—..-—-——-.-—--...——...———..-. —i- - -~
i~~. What is the thickness of the layer ?.a~cut. two.. .~ee.t.. - - - ‘ 

-

- 
- - 

- 
- 

- 

• 

-

I z6. Are there any porous seams or fissures? 110 .. .. ~- ~~~~~~~~~
—..-.. ______ -

_____ 

- -
________ *..— ... .~~~~ - ~~~~~~~

I - 17. W*an& The spiliway of the above proposed darn ~~b~~ li ~~‘~?1E ~~~~
will be bald at the right end by a...... ... the top of wb4 will be ~~~~~~~~~~ aboil, 

- -

I the splfltsset , and have a top width oL... feet;and at the leftend bya..... .....
~~~~~

the top of which will be feet above the spillerest, and have a top width oL.... ~~~~ 
- -~,I . sate sluice 4’ hilrh b 4’ wide -

- 
r8. There will be also for flood discharge ai~~~ 

--
~~ ~~~~~ ~~ ~~ 1~~t ~

test below the spillerest, & aluio~~~~I~~~ 4.’ feet wide in the clear by ..A.’ feet high, and the bc~ om w~ 4~’ 
-
,

I be._.h_._Jeet below the spilicrest. - 
-

ig. Anos. Below the proposed darn there will be an apron built oL.no...apr.oa,...~olid...ro-ck f~urP~*t1 feet long across the stream feet wide and..... feet thick. The downstream side ot the ~~ibI~ 

-

_ _ _ _ _  

O-G type spiflway

20. Px.aws. Each application for a permit of a darn over za feet in height must be aócoaipsnied by a lo’~tkj fl

~~~~~~~ dr&W1n&~ in triplicate of the proposed ~~~~~~~ one ~~ ~ ~inâ~ will be returned ifth~~~. -

I are approved. Each éswing should have a title giving the parts shown, the name of the town sad c~wty Ia ¶IshI&’ -

the dam site is locited, and the name of the owner and of the engineer. -
.

I - The )ooat on map (U. S. Geological Quadrangle or other irfap) should show the ezact lo~~ kn of the ___ -
‘

a ~~~-~~~~~.
.-- - 

•

- - ~~~~;of 4~ g~b&owtbedamwhichniight be d edbyanyfailureof hedma;O1iu~~ oa1Ai.L~ ~~~
-

I ~~
- - , - d -

- 
the lUnees bdowthe dam, giving the lowest elevation of the roadway above thsetaem bad~~~ gklsg

1 - - . ‘
~1~ 

~ ~~~~~~ 1 4



I
the height end the width of stream openings; end of any amb nlanents or steep slops that any flood o~M p~~ -

over. Also indicate the character and use made of the ground below th~dam. 
- 

.

- 

-
-

The complet. working drawings should give all the dimensions necessary for the calculations at’ the ctsblNt~ 
- - -

of the structure, and all the information asked-for below under ” Sketches ” There may be att~’1e 1 to the applies. 
- 

- - ‘

tion any written reports, calculations, investigations or opinions that may aid in showing the data m d  method used
by the designer. State the assumed ice and uplift pressures and the conditions on which based. —

ax. Swcaas. Por.small and unimportant structures, if plans have not been made, on the beck of this

I application make a sketch to scale for each different cross-section at the highest point; giving the height and the
depth from the surfaceof the foundation, the bottom width, the top width (for a concrete or masonry spilt at x8 

-. -

I inches below the crest), the elevation of the top in reference to the spilicrest, the length of the section, end the
material of which the section is to be constructed; on the spiliway section show a cross section of the apron, giving ~~

I width, thicknes, and material, and show the abutment or wash wall at the end of the spiliway, giving its hei
and thid~~~~ Mark each section with a capital letter. Also sketch a plan; show the above sections by their top 

-

lines, giving the mark and the length of each; the openings by their horizontal dimensions; the abutments by t~~r 
-

top width and tQp lengths from the upstream face of the spillcrest; and outline the apron. Also sketch an ele,atj ~~ ’ - -~ 
-

I of each end of the darn with a cross section of the banks, giving the depth and width escavated into the banke
23. Bz.nvaTIows Also give the elevations, if possible from the Mean Sea Iavel~ of at 1e~ t t~~ pw—~~~ ~

Bench Marks; of the spilla-est for any existing darn on the proposed darn site, at the middle aed at the ~~ a of the 
-

spill; of the spillcrest for the above proposed dam ; and of the spilla-est of any adjacent dams. 
- — 

I a3. Suirtas. When so instructed, send samples of the materials to be used in the coestructign of the pu~f
posed darn, using shipping tags which will be furnished. Por sand, one-half a cubic foot is desired (eneluaivs~~ ~~~~~~

- store over ~ inch in size mixed therewith); for cement, three pints; and for the natural bed, twenty cubic IiLçh.i 4f
of ledge and one-balfacubicfoot if of aoij

I 24. IxIPECTION. State how inspection is to be provided for during constn1ction.~~~~ah.J flA~e.C~U~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

.

I 35. Wimx Suppi.v. Are the waters impounded by the above darn to be used for a public water supply?~~~ 
- 

~~~

HAs an application under the provisions of Article IX of the Conservation Law for such use been made to the
Control Ctwmnic’~nn, Albany, N Y? *14

U 
-

I - 

- - - - - - -
‘‘  

- - ;l

I -  - . ..

I - - - - -  - - -
- - - ‘% ‘4, .

:

• -:. - 

- ~~I

- - -

-

--  - - ~- - . - . - .



I 
- - - — 

- 
-

I ** - ~~fl0~~~
0l’1 with Curved ~am will be on ~t~~tC Canal 1a~d,t duz’ing -

construction, and when completed, will be deeded to the State. 
- - - - -

I 
General. The proposed apiliway will join the wo3t end of the State4

t f
Curved Darn, extend down stream, parallel  to the flow of the atroar~, a tot .].

of 284 feet and there join a i1e~ulatinC 
Gate structure, 1~2 feet lone, :a.~td

:~e~u].ating- Gates extending to the vioct bank ol the present Vu~ ic1-Ca-~~~,,

I fu13~de’t**-1$ ~b~ing shown on the above mentioned ~~~~~~~~~~~~~~~~~~~~~~~~~~

mod&a part of this appli cation. 
‘

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

I ,
- - 

- 
- 

;~~~~,

I - 
- 

- 

- 

•

~~~

- 

-

~

- -. - ~~~ ‘~ - 
—

I - p .
-

. 
- -  

-
- - -  T - i  -~~‘ 

-

• - - 
- ( f l-:.

I - - - - - C  - - —
~ ~ - ‘ -4-~

- 
- - - 

- • - - - -
_
~l-~ ;:

I ‘ ~

I - 
- 

- 

- 
•~~

• 
- .1 -

I -

I The above iafosm.tloui Is correct to the best of my knowledge and belief. - - 

_ _ _ _ _ _ _ _  

_ _- -

-

~ 
‘
I
i 

.—-.-.- I~
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IJ6flCTIOU ~~ bIAXU D~ c*JK1~N T  SThJCTUR~~ 1$ S1GI0~
7
~lCjs~ ~~~~

I J .  J, $~rpkiy, Mt.rials Iur.mu, ~~. 21.0, 814g. lÀ

J . &. StelJAtO, Wster’~ Y$ K.tht . Subdtv., Di. 21ô, I ,
~~~ ~~

“

U 
•~•~

CC Ii. Ia $U~~~ 5 Wst.r V~ys Màii~ t0fl*flC1 1j . ~ S f ~ ligiem

I. 11. seers, Soil ~schiaice Iux- a@, 
Di. 102 lIds.

- Ia the isU 1 197$ ~~~ the Sprl*g of 1979. the s..~ a “Priority 3’

I str ~~t~i~4i (as ~~~t L d  La your latt r of Js~~~r7 31, If S) were

I iasp.ct d by ~~~~~. $ Ciadib. Thor. its mo ~~rLeett7 4” structures,
but these ~~~—prteeit7 et ctur-ss vLU be taspsctid. Tb. “Priority 3”

I .tx~~turss its:

OMPS~~ Curved ~~~ (lack 0—7)
I Ii*termut Creek Peeder (Dewitt)
U IDsiuFter l.e.rvedx 1.1st Weeder 1

-) - 
lack XE I~~mss lstsut iim Des Ølacedie)

I 
IC . ‘ C~~~~ stg lutist a.e tiim ~~~ 

(lack 211, 1G...)
I •Ousic ~~.ek l.t ttim ~~~ (U.u3~~~—I.I~~~ .- ~ ~. - 

-
~~

MiUcary Culvert ( MNrk)

I Tb. osly 1.xe stru cturi is the ~~~~~~ Curved - the O.vsg.
liver, j imt south of lack 0u’7. It is the first dim ~~str.im

I f rim lake ~~tarto. All the other structutse .zeept Military
l~~ Culvert, ax. small dimi which i~~oimd litt le wetor.

1 Probl were fow~d associated with the Oswego Curved ~~~ , Iutt.rnut

Creek Feeder Des imd the Military Rim Culvert .

I 
Oswe~o Curved I (Lock 0’1~
This spill imy dam is ippt~~iaSt~ly 14 t.et high, over 750 feet

bog .ad cimsisti of two sectices. The 517 foot b ag, curved silo
sectice wea built with stie. block eesoory sod the 250 foot boc~,
west sad side .ptllesy s•ctioa was coui.tructad with portlsad

- cassut c~~~r*t5.

The ~~th curved s•ctiis wes origiestly c~~~l.t.d La 1557 a. a
r.p1ac~~~~t for a weedsa dim a..d.d far the Oswego Cii . 1 mad
the V.zl.ck Ciast. Tb. pctvetsly ~~~ d ~irtck Cassi ,o..tst .d
of a buiWised gad gssrd lock at the west d •f the dim ~~~ a
3,000 foot leg weltsd cbiie*t sorviag ..LUs .1mg th. river .

I b-/p
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Ii 1894, the ti~~.r apr00 La frost of the dasis. r.plsc.d with

I a ste. block sosry me. Tb. apros va~ bolted to b.drock and
pr*vasted the w.arth& away of the soft bedcocli .

I Lu 1596, the 4am was raised so that th. depth of the 0.wego Can*1
could be iacr..a.d f rim 7 fee t to 9 feet. ~e ass~~~ the dam was
raised by the additios of s ton. block mason ry, as oppos ed to flash-

I boards.

La 1.905 •- the Isr . Csiial was built, Contract 33 called for the

I dam to be raised a i a  about 2¼ fist by the additiam of coping
$ tones • ~~ .spLa stees or atm. blocks were to hews e.kat.
so that flashbssrda could be added • Thi Vsrtck Ceel .srd lock

I sad bu1~~~sd war. aloe IIUp,SS.d to be rsis .d ~t thiS tiSSa lmev~~,
aone of this work was dim. wode r Costrac t 33 as the raising of th~

- - water towel wield have affected Costract 37 ~imstr-uctias of Lock 0-~I Lsmediatsly ,.trega. Dy £lx .rstim #11 th. week e. tr.a. t.rr .d
trim Coatract 33 to Cest.rsst 31 ~~~ in 1912, the week was simpt.ted

i under £tt.rattas #7 .1 C trsct 37.
I Since th,~~ there has beam is ke~~~ further work dime by ~~~trsct

or by Stat. ~~iat ci Warosa, but the tsp 2 feet of the th dim
U is osspo.sd of .asox.te isetsid of Ste. masonry a 1~~ pissi ble

cap beetLe La that seerses .~~~tit.t. d fir ate. im4imtj
Alterat ion 07, Csstract 37. Tb. fLel beck. wou ld hews to be

1 checked to determine ~~~thsr this is sereet.

I 
- Also, no pie. were found for the cssstracttas Sf the concrete

U side sptllway —~~ the bul.khud across the pseer raceway ~ ztcb feeds
-. a Itagera ~~hmiik Power StatLe about 1,000 feet north of the bulk~sad.

i On pigs 4 of the 1925 Superintasdie t of Pvbltc Works Import, a
I paragraph was fawod which .entLe.d agreimast between the Stats

and the Coastal Dsv.to~u~ent Corporation 
of Osuego for .alarge.nt

a of the curve dam sptllway. The permit for this work etLaimated
I the Varick 4~ ”~1 and converted it into a pmsr raceway .

£ With this information, the legion contacted the liagara Mohewk
I P~~~r Corporation and obtained $ copy of the permit (#428) and

the plans for tb. work. £ file card for the permit, but not the

I p.rmtt , was later located La your off ice, but the u~~~sr bad been
I changed trim #428 to #339. Tb. fibs card noted that set. Laforuatto

is contained in a sp.ctat folder of Costract 35.

f
I
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f Tb. plans seam to air.. wi th the existin g structur e, excep t that
there are hr.. s luice gate. Located at the west end of th. bulk-
head instead of the two sh~~~ on the pl..as. The plans, permit

I and trenisittal letter sent to Mr. Candib are attached. As
mentioned in the tran smi tta l letter , it is not known it the land
sad structures ware ever deeded to the Stat., but th. permit says

I that the structures -
_ belong to the State .

It was fort~~~t. at the tins of inspection that all of the O.v.go
I Liver was flowing through the powerhouse —

~~~ some was going aver
the dam’s flasbboards . ~~

— - could easily walk all along the botton
front of the dam.

The front face of th. in curved dan is an $ foot high nearly
vertical wall with 1~ foot high flashboard. on tap. In treat of

I this wall La a satly slsping 20 foot long apron ~~Lcb is about 3-4
feet high at the da~ strsam ~~~~~ a The whOle don rests on bedrock.
The ston. masonry blocks of the apron are pLeed tos~.th.r sear

U the to. with U shaped iron bars that intend d~~~ tat. bedrock.
Tb. bars looked idiot teal to thae used to bold the stem s sonry
Erie Canal lock walls vertical.

Isarly aU the stone masonry jo int areas locked La gasd condition
with ~~~t of th. joist martar intact. De.v.r , there war. at

U least 6 places where small str.e. of water ware Muirtiag out
f rim the j  otat.s and a iou. others where water was t lag do~. ~i the

• face of the dan. lone of these 1l leaks present ly appea red
I large enough to require 1 4iLt. ~lS$$i*$a

• 

- 

In tr~e rive rbed downstream tr im the stone masonry apron, there
I was an uneven 1-3 foot deep pool in bedrock, leer the middle of

the main curved dam, two boils, about 30 test apart, were seen
rising in the pool about 3 t.•t from the eprôn toe . A rough

U estiaat* of the flow would b that capable of passing through a
6 inch di cer pipe under the dam at one boil and a 4 inch

i diameter pip. at the other. Since the dam is on bedrock and tn.
I river runs throu gh a gorge to Lake Ontario just over 1 .il.

downstream, thi, problem is not serious • but the leaks should be
plugged.

At ch• east sad of the bulkhead on the upstr .am side of th. raceway,
I there are thre. sluice gate. throu gh the don wall at three differe nt

levels. Th. two s~per gates appear to have ~ diacoon.ct d and
no longer op... Tb. lowest gate would normally spin, but the steel
rail, which are attached to the slid ing door are meetly rus ted
tkwou ~~ at th. water line and would snap if an att~~~t to open
is made . This s luic e gate also leak. considerably .
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The vest side of the rac~~~y appeared to be lined with a concrete
wall attached to bedrock. About 30 feet ~ strean f rim the bulkhead,
the begianiag corner of th is wall has bus undermined for at least
6 feet by the colla pse of the d.rlyiag bedrock . If this corner
faila, it viii tak. out a secti on of chain link fence and lawn.

Iutteraut Creek Weeder Dan
*.. cosstruct.d,aro~~d 1~75 wate r passed ~~er this 7O-.$0 foot
long, st~~~ masonry dam sad probably dropped s~~~ 4.5 foot • Due
to sadi t deposit ., cre.~ pouth and t rapped debris , the cK~~~el
da.nstr.on of the dan has filled to the point where the water
drop today is only ~~5 Lashes .

I dtatel y downs tream fram the vest abu~~eut, the ~~~a~~~ ntbetween the feeder chi l and lutteraut Creek La I tee 15.
During high water , the Creek overflow, this amb~~~~~ c end foods

U directly into the feeder cbs l. $~~~ gaavel has bean d~~~.dinto th. ares t~i an att~~~t to rats. the ~~~.ab nt, but ~~~e is
seeded.

Military ~~ Culvert Clevaçk)
Military iwo passed ~~~er t~e .rtgtaal ~~ts Conal thr.ugh an
spprost tely $ tent wide by 4 foot high, stan. block, arch culvert .
The Durge ~.ee1 location ost.ctdsd with the ~~large4 iris but at

• a ich tower depth which rei~atrsd r s,al of haU . of the
downstr~~~ s.ctisn. The epatr~~ or sastb section was seppssd
to he r~~~ sd by Contract 76, but for s~~~ waks~~~ reason it was
retained. This s.ctton exits fran the south bask if cbs Mrg.
Camel ~~~~ I foot above aau..al water elovstt.s. r

Sinc, thin, the land adjacent to the old culvert and all along the
south ~~~~ bank in th is area of Newark has been ft lied in for
business development along nearby Route 31. No fill was deposited
over the culvert as this was State land. This creat ed a 20.25
foot wide by 30.60 foot long tree covered area about 6 feet lower
tt~~~ the adjacent land • Winces v r e  erected along the edge of

J th. adjacent l~~~ to keep people fron falli ng La mud th. land
paved.

S~~~t1 possibl y within th. last 20 years, $ foot round section
the c~~~er of the culvert totally collapsed. Two large trees

growi ng on the edge sf the collapud sect ion appear to hive caused
- 

~~tt urs. vsr, the extent .1 root develapsont d~~~ Late
t~~ ..l Lspood area tadtcstid that the trees were very s 1 1  when
~~ ..1 I~~.. .cco~~td.. Thus the root e probably had littl , to do

t~~ ..lLepse.
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After the collapse, soil began washi ng into the bole and an edge

I of the p*rki*g area w.ae underain.d. On. of th. fence pasta and
its ta ’grousd concrete support is —

_ suspended La air . b ards
and ticks have been throw~& into the hots by the fence so co one
will fal l into it.

a between Route 31. end the culvert entrance, the st ream ck~~~al La
I walled. Soil ~~~sr the park ing area has apparently bees washi ng

into the str~~~ and the blacktop b s  settled. Pert of a teleph one
i pmle hes hiss laid La front of the area to keep cars out • It is
U see if the wall are, La frost .1 the selv .rt is the State ’s

respons ibility .

I
pti b meted at th.se structures should he Lnve. tLgstld

i further and appropriate actt tI~~~ . At the Oswe~o ~~~, cbs

• t=-~iate problem should be the stsbtliantten .1 the ~~~etatned
west wall earner j ust op fran the bu1~~ssd • Tb. leaks through

I and d.r the ~~~ have ~~~subtldly keen there tsr years, but they
I shasid be plugged. The slots. getes are met really needed ~~~re

~~d the lower eon sasU ptihsbly ale. be sealed.

I At but terust Creek, the ~~~w’met sb.is3.d he raised to .. .U

~~~~~~~~~ faLlwee furt~~~ d~~~~t x .

I At Military ~~~, th. easiest saluttin would prehsbl y be to r.~~~~
the enLacing st~~ block arch eulv.r t f replas. it with a --

I corrugated estal pipe.

A mere detatlid report with picture. of each structure viii be

I forwarded at a later data .

In cooperation with the Region, the Niagara Mohawk Power Corporation

I and nature , atta opts wilt be made to diver t all river wat er throu~h
power ~ourn at other Oswego River Dons. Then, a tho rough inspec tion
of the dan face and to . areas wi ll be mede.

JIll : SX : 1$
tile : t ’ .l.2.2

Att achment

I
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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I HYDROLOGY

Figure C-i Watershed - Oswego Ri ver Basin
Figure C-2 Principal Drainage System
Figure C-3 Facilities (Water Management)

r I Figure C-4 Storm Pattern June 20-25, 1972
Figure C-5 HEC-l Derived Discharge-Frequency Curve By

N. Y. S. 0. E. C.
Figure C-6 Basin Model (HEC—l) Sub—Basins and Sub-Areas

I Figure C-7 Basin Model (HEC-1) Flood Routing System
Figure 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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— -—---- ——--. .. ---- - --

I

IA lINEN 11918 N511
A ICIM
A PW. OEVLCN IIN.TSIS
• 40 0 I 0 I I I
Il 5
J I 6 I
JI .2 .4 .5 .6 .8 1.0
I 0 1 0 0 0 • i
II I INCK CNN. LICK 31 *1 NACE001 ISlI 4110 Al)
N -I I 118 I 5141 0 I I
I 372 372 372 312 374 378 379 379 384 392
N 391 III 315 372 113 23 25 2! 21 22
N 22 2! 22 22 21 21 22 22 22
N
1 1 2 I S I 5 1
Il 2 CK CIII . LOCK 29 P1.0241 LMIIT10 FLOW Fill LOCK 31)
Y I I S S I

U II I 3 1
K I 2 5 $ 0 0 1
II 3 111111 * CAE18 LOCAL IIILOWS TI LOCK 29 (Sl$-~~A 1-1)
N I  -1 141 I SIN I I I
P S 21.5 33 47 55 4.5 72 74
1 I I I S I I 5.5 1.55
U 21
I 514 1946 2938 14.35 1978 1412 1095 $15 515 IN
I 366 231 186 138 103 14 57 42 25 23
I 21
1 140 530 1.6
K 2 2 I I I I I

~ 

I CCISIED ROUTED IS LOCAL A.IS AT LOCK 29
K I 6 I I S I I
Il 5 ROUTE) 1101814189 10 LOCK li lT LIII
I • • • • 1
73 I 8 3
I I 6 • • • o i
8 1 4 .  LOWER C1~~~C.~~ LOCAL IEt.OIS VICINITI ~ LOCK 27 ISUI-ANEA 1-2)
N 1 -1 118 0 SIN S I I
P 0 21.5 33 47 10 65 72 74
T I  • 0 5 5 • 0.5 • 5 5
II 27
1 28 109 293 523 696 173 896 941 1246 1312
I 1211 979 744 $16 44.5 34.3 283 221 173 135
I 155 82 44 SI 38 55 35
I 120 470 1.4
8 2 6 I I I I I
II 7 COSINE) All LOCAL FLOUR AT LICK 27
I I 3 0 I 0 5 I
K! 8 LOCAl. P1.0W (-3 1 A  LOCAL TO CNN. 1-28 10 127)
I 1 -1 SI I SIN I I I
P 0 21.5 33 47 55 65 72 74
T 0 I I I I I 5.5 0.55
U 0
I 2181 1435 $14 303 274 79 36 20 25 16
I IN 200 1.6
I I 6 5 0 I 0 1

I



I juItJ 11.41 1-3 wL1 I~~~ 41
.- •‘

~~~~~~~~~~ - -.  S - ~~~~~~ S

I I I I I I
Ti I 5 2
K 2 4 I I I I I
II II COSINE FLOUR AT 18* 4
I I 4 I I S I I
Il II CINSAIQIA LII 1*1.1W

I I 1 -1 184 0 5100 0 ~ I
P I 22.5 33 47 55 4.5 72 74
I I I 0 I 0 S 1.2$ 1.13
N $
I 1856 5283 12.4.0 2301 4.92 314. 145 31
I IN ION 1.4
K 1 4 I I I I 1
81 12 CIII00ICUA LII OUT FLOW UII81 SIIFIED PIlLS NETHOO
I I I I I 1
II I S I I I 0 51050
22 10701 21301 31905 42500 53100 43700 74350 84900 95500 104101
22212550 319111
23 50 50 50 50 lii $05 INS 154.0 2250 3115
23 43005 250344
K I 5 I 0 0 0 1
82 13 lOUSE) OUTFLOW TO PUNT CKW 101)10
I S S 0 0 1
I ) I  12 5
K S S S 0 $ I I
II II FLINT CNEEIC 1*1.0W A-2
N I -I 152 I 5100 I I I
P I 21.5 33 41 55 45 12 74
I I I I I 0 0 4.5 0.06
U 24
I 93 534 9S3 124.6 1341 1146 966 411 463 549
I 455 371 311 259 215 Ill 147 104 II! $4
1 69 57 47 39 55 32
1 90 2000 1.6
K 2 5~ I 0 I 0 1
II IS COSINE ROUTE) CNIIIOAIOS PJTFLOUS MD P1.11)7 Cl IWLONS
K I 56 I 0 0 0 I
II I6 OUTW IOUTED TO LOCK Z7
I I S I S I
II 5 7 3
K I 96 S $ I $ I
ll 17 OUTLET LOCAL FLOW 4-3
N I -I 155 0 SIN 0 5 I
P I 21.5 33 41 33 45 72 14
T I I I I I 0 0.6 0.06
U Z 2
I 91 335 15 1349 IllS 2458 2601 1921 14*3 1038
I 74.3 54.2 412 353 223 164 120 II 45 48
I 35 34
1 151 200 1.4
8 2 56 I 0 I I 1U 11 18 COSINE LOCAL P1.0W 1-3 WIll P1.0W AT LOCK 27
K 1 4 I I $ I I

1 I I I I I• I 
ll 19 AONTE OUTLET TI CIII.

TI I I
K 2 4 I I I I I
II 21 CIISIIE FUll AT 6(OUTLET P1.011 + C-I, (-2, (-3) 

5I I I 0 0 0 0 1
8* 21 111112 ROWS AT LICK 27 TO $
I I I I I 1
TI I I 3
K I 7 S $ I $ 1
I) ULICAL !*UNLSCIZ7TSLICK 36 (14)
I I -I $1 I Sill I I I

I

I

II



Pr— I Z1.5 73~ ~47 TO~ 
_ 45 7~ 

- ~•74S - .  --
T I I I I I I 5.5 5.04
U 23
I $87 1471 1441 1144 108 721 572 454 361 211

1 1 227 III 143 114 90 72 57 45 36 29
I 1 23 23 23
U I IN 360 1.6

K I $ I 0 I I I

I 81 23 IOUTE FLCNS AT LCCK Z6 TO SOC O
1 I I S I 1
TI I 2
8 2 I I I I I I
81 24 Ch INE ISIJIE) All LOIN. FLIUS AT 4181$

I I I II I 0 5 I I
II 25 ROUTE FLOWS Al MIII ITO MDIII II
I I I I 5 1
TI I 5 2

I
I I ~ I I 0 I I
KI 26 10101. FLOW 81201(11 LXII 24 II LUCK 25 (1-5)
II I -1 II 0 SINS S 0 S
P I 21.5 33 47 55 65 72 14
I I I I I I 0 1.5 1.14

I U U
1 Ill 304 313 244 193 152 119 83 73 59
I 45 35 2$ 22 11 13 II $ 6 S
1 4

I I II 95 1.6
K I II I 0 0 I 1
II 27 ROUTE 1101.0W 1-5 TO lilt IS
I I I I I I
TI I 2

I
I 2 II I I 5 I 1
II 2$ COSINE ROUTED FLOW 11111 FLOW AT MIlE II
K I IS I I I I 1
K! ZN ROUTE FI.OWS AT MDOE IS TO MIOE 1S

I
T I I 5 I 1
TI I 5 2
K I 11 5 I I I 1
81 301.011. 1*1.0W I-i INTO WJKA LAKE
N 1 -1 193 I SIll I I I

I 
P I 21.5 33 47 55 45 72 74
T I I I I I I 1.51 I.S3
U 4
I 10318 3342 1273 403 103 0

I
I III 500 1.4
K I 11 I I S I I
II 31 NEIXA LAKE OUTFLOW W/ MOWIFIER P1)13
T I I I I I
Ti I I I I I I 117111

I 
TZII7SII 128550 141001 153551 172550 171111 181055 204555 217055
T2321101
23 120 320 445 535 575 $71 $11 1131 tIll
13324500

NI 32 41U1151(A LMII OWTTLIUR TI IZI
I I It I I I I 1

I I I I I I
TI 0 4 2
K I 12 I I I I 1

I ll 33 SENECA LAKE 1*105I-i
II I -I 524 I SIS I I I
P 0 21.5 33 47 33 45 72 74
T I I I I I I 0.5 1.03
U 12

I I 24883 15031 4188 4382 2711 1711 1572 673 422 264
I I 161 70

I IN 2110 1.4

I

I
F



ll 34 COSINE LOCAL FLOW 5-2 111 ROUTED KEUNA LAKE OUTLET FLOWS
I ( i~ y , -f-— P 1 — ~~~ - — ____________

1 1 12 I I I I I
II 38 SENECA LAKE OUTFLOWS - MODIFIED PIlLS NETNOII
I I I I 1 1
ll 534005
12372100 414111 454001 311511 543011 584100 630550 455000 $74011 720100
V21ONN 1201001
13 711 710 111 711 705 lOS 711 1500 3000 3005
13 15101 71001
K 1 13 I I I I I
(1 36 SENECA LAKE OUTFLOWS ROUTE) 70 13
I I I I I I
TI I 2
I I  13 I I I S I
11 37 1.011. INTLII 1-4
II 1 -1 39 0 51.15 I S S
P I 21.5 33 47 55 45 72 74
I I I I I I I 0.5 IM

~ 
IS

I 539 1594 796 549 378 240 179 123 85 58
I 40 28 19 11 Ii
I 92 200 1.6
N 2 13 0 I I I I
81 38 COSINE ROUTED SENECA LII OUTFLOW Nil LOCAL P1.0111-I
K 1 14 I I I $ I
KI 39 ROUTE NYOROCISH TO 14 (101US$ LAKE 1*1.0W)
I I S I I 1
l lI  4 2
K I 14 I I I I 1
81 40 LOCAL 1*1.0W I-S
N I -1 36 I Sill I I I
P 5 21.5 33 47 55 65 72 74
I I I I I I I 0.5 5.53
U 12
1 $95 1194 692 437 277 115 III 70 44 28
I 1 4  II
1 92 211 1.6
K 2 14 I I I I I
81 4* COSINE FLOW B-S WITH ROUTED FLOW
K I 14 I $ I I I
NI 42 CATUCA LAKE 1*1.0W 1-3
II 1 -I 782 I SIN I I IP I 21.5 33 47 55 65 72 74
I I I I I I I 0.5 0.53
U IS
I 24903 15540 13526 9524 6529 4476 304.9 2104 1443 989I 618 445 319 219 $1
I lOll 1105 1.6
K 2 14 5 I I I 1
XI 43 COSINE LOCAL 1*1.0115.3 Mm ROUTED FLOW
K I II I I I I I
II 44 1*101* LAKE OUTFLOW - MODIFIED PULS
I I I I 1 1
l l I  I I I I 1490155
1237500 4*7000 440011 313ON 544* 589511 631001 460151 72111112554505 152005
13 1111 1700 1711 1711 3410 3400 3411 8705 $11113 ~~I, 103500
I I IS I I I I I
XI 45 101)11 CATUCA LII OUTFLOWS TO MIII IS
I I I 0 I I
II 0 3 1
1 2 15 I I I I 1
81 44 COSINE ROUTED FLOW 111134. P1.011 Al MINE IS
8 1 1$ I 0 I I I

I

1
I
I



II v nt FUJ~ TO W — . - - ——
V I 0 I I I
TI I $ 3
K S 16 I I I I I
I! 48 LUCAL FI.0W E4
It I -1 191 I 5155 I I I
P I 21.5 33 41 55 65 72 74
T I I I I I I 0.5 1.16
U 16
I 3051 5102 3130 2449 1110 1175 $18 555 351 262
1 III 123 85 75 70 27
1 140 400 1.6
N I 1$ I I I I I
II 49 AIUTELOCAL FLDII (4 TO MONE IS
I I I I I I
TI I 2
K 2 1$ I I I I 1
XI 50 COSINE ROUTED FLAIl U/ FLOW AT MOlE 18
N I  Il I I I I 1
XI SI HEWS ISICO 1*1.011 C-I
N I -1 201 I Sill I 5 I
P I 21.5 33 47 55 65 72 14
T I  I I I I 0 5.75 .05
U II
I 4433 507$ 4250 2273 1200 633 334 176 93 30
I 451 illS 1.6
K I 17 I 0 I I I
I I 5 2 esscc ~.*t 1*1.0115 - MODIFIES PULS NENOl
I I I I 1 1
TI I I I I I I 92050
It 66000 73200 79800 $4511 93250 98111 114551 113200 119111 26305
12152901 215711
13 411 601 4.05 1111 1711 2311 2840 3411 3411 3411
13 24111 49111
II 1 15 I I I I I
XI 53 ROUTE OSICO LAKE OUTLET P1.0115
T I  I I I I
11 I 7 3
K 2 18 I I I I 1
II 54 COSINE FLOWS WITH FLOWS AT NOSE 1$
I I  II I I I I I
81 35MI01LOCH. FLOM C4
N 1 -1 18 I Sill I I I
P I 21.5 33 47 55 45 12 14
T I I I I I I 0.5 1.14
U IS
I 157 368 352 260 205 156 119 81 10 53
I 40 24 23 II 14 11 I 4
I 90 UI 1.6
X 2  1$ I I I I I
81 56 C011S1NE LOCN. FLOW C-4 WITH FLOW AT NOII I$
8 1 2! I I I I I
II 57 MUTE FLOW AT 1$ TO MOOt 21
I I I I I I
TI I 7 3
K I 19 I I I I 1
II 111.11k 1*1.011 5-1
N I -1 95 I 5155 I I I
P I 21.5 33 41 55 45 12 74
I I I I I 0 0 LI 011
U II
1 216, 3131 lOll IllS 444 396 2)6 $41 04 41
I 1 9
I 20 Ill 1.4
I I 21 I I I I I
XI OS NWTI LICN. PLIN TO MIII ZI

I

IF



1- P I P I 1
TI I 4 2
g 2 21 S I I I 1
Ii 60 COSINE ROUTED FLOW W ITH FLOW AT ZI
K I 2$ I I I I 1
II 41 SII*NEATILES LAKE INLOWS
It I -I 74 0 5100 I I
P I 21.5 33 47 15 65 72 74
I I I I I 0 5 1.75 1.05

I I 4139 791 232 56 II
1 250 511 1.4
K I 2$ I I I I I
Xl 42 SKNUTELES Liii OUTFLOWS

‘ 
I I I I I I
TI I I I I I I I
Ti I 17323 34754 52184 114368 218736 243492
IS I 353 741 1508 6403 13313 17359
X 1  21 I I I I I
Xl 63 MUTE NIM(WTELES LAKE OUJFU*S TO 21
I I I I I I
TI I 4 2
I 2 21 I I I I 1
II 64 C0N11NE ROUTES LM~ OUTFLOW WITH FLOII AT NODE 21
K I 21 I I I S I
81 45 LOCAL FLAW C-i
N I 1 27 1 5111 I I
P 0 21.5 33 47 55 65 72 74
I I I I I I I IS 0.04
U II
I 494 94.. 551 351 212 127 77 46 28 Il

‘ 
I II 211 1.4
1 2 21 I I I I 1
(1 66 COSINE LOCAL FLAW C-i WITH FLOS IT 11)05 21
K I 22 I I I I 1
XI 61 1011T!MC TO NOIE U
I I I I I 1
11 I 4 1
K I 22 I S I I I
II 68 101*. ROW E-I
N I -I 98 1 5100 I I
P I 21.5 33 47 55 65 72 74
I I I I I I I IS 4.54
U i

f I 4117 3059 1402 442 259 135 42
I 12$ III 1.4
K 2 22 I I I I I
II 49 C0NDINE ROUTED PLOW 14.4.5 LOCAL FLOW AT MOlt 22
1 1 22 I I S I 1
Xi 71 BALDWIMNILLE POOL - MUIFIED P11.8 VHDl
I I I I 1 I
TI I I I I I I 3250
12 3250 SON 8411 11111 11700 14400 I7ISI 21* 2441$ IIISI
13 3005 4111 6011 8110 lION 12111 14011 15311 16601 17111
K 1 26 I I S I 1
KI 1I 100TE FLOW TO MOIE Z4
I I I I I I
11 I 4 I
K I 23 I I I 5 1
XI 12 1*1.011 TO OTI$C0 LAKE C-S
N I -1 42.7 I SIN I I
P I 21.5 33 47 ~ 43 12 74

• I I I S I I I 1.75 555
1 1 6
1 3092 913 391 139 55 1

I
I

II



1 II ~3II L6
K 1 23 I I I I I
Xl 73 OTISCO LIKE OUIFUI$ - HDOIFIED PIU 1(2111
I I I I I I
TI I I I I I I 29311
T 2 I%lI h ISS 23911 2611$ 21311 35510 32405 34811 31511 39211
Ti 45711 52350 51111 65305
13 245 ill ZN 211 211 411 IN 1611 2110 2111
13 7164 18111 33751 53211
K I 25 I I I I I
Xl 74 MUTE 011520 Liii OUTFLOWS TO MOlE 21
V I 0 I I 1
TI I II 4
K I 24 I I I I I
Ki 75 1*1,011 INTO ~~~~~~~ NESERVOIR 2-4
N 1 -I 68 1 5111 I I
P I 21.3 33 47 55 65 72 74
I I I I I I I 1.5 1.16
U 4
I 2010 334 1 1255 435 151 57
1 2 51 311 1.6
K I 24 I I I I 1
II 76 ROUTE 011)NIAC* NEIEIVOIS - NOSIFIED P1115 NETI1)8
I I I I 1 1
TI I I I I I I S
12 I Ill 711 1980 3511 7941 18211 22200 21000 32511
12 43411 52300 62211 72111

11 13 11 431 664 880 1111 1420 1771 1040 ZIII 2111
13 6210 15405 21411 44700
K 1 25 I S S I I
KI 77 ROUTE OMONCICA SESEOVOII OUTFLOWS TI MOlE 25
V I I I I I
I I I  I 3
K 2 25 I I I I I
Ki 7$ COSINE ROUTED P1.014.14.11W FLOW AT 11)05 25
K I 25 I I I I I
Xl 79 LOCAL 1*1.011 Ci
N 1 -I 112 I 5111 I I
P I 21.5 33 47 55 45 72 74
I I I I I I 1 1.25 1.16
O I l
I 2671 3269 2131 1215 727 436 241 1% 77 56I 27
1 250 51$ 1.6
K 2 25 I I I I 1
Xl 05 COIISIME ROUTES FLOWS, 101*11*1011
K I 25 I I I I I
XI SI LOCAL FLOW C-S
N 1 -I 7! 1 51$ I I
P I 21.5 33 47 55 65 72 74
1 I I I I I I 1.1 .16
U 14
I 459 1455 1054 1454 926 595 376 2.39 152 97
I 62 39 25 12
i 250 311 1.6
K 2 25 I I I I I
XI I2 C0NIINE LOC& FLOW *T M0~~25
K I 2.6 I I I I I
XI I3 NOUIE FLOIIS TO NSIE 24
I I I I I I
II I 0 3
K 2 26 I I I I 1
81 54 COSINE ROUTED FLOW OS FLOW AT *1 26
K I 21 I I I I I
11 85 ROUTE FLOWS TO INC 20 (lION AlVEOlI
!. I I

I



T1

~~~~

p e r
K 1 27 I S I I I
Xi $6 LOCAL FLOW (C-Il AT HOlE 27
N I -l 31 I Sill I S
P 0 21.5 33 47 55 65 12 74
T I I I I I I 0.5 1.16
U 4
I 2140 111$ 437 Ill 47 It
I III 155 1.6
X I  2$ S S I I
Xl 51 ROUTE 10201. FLOW C-i TO MOSS 2$
V I I I I 1
VI I 3 1
X 2 21 I I I I I
Xl IS IOIIIINE I4TIIOGAANIS AT 33
K I 29 I I I I I
KI 09 IMELOIS 10 SAllE CAIN. 4.551 £1615051 ES OF 05611 (2-2)
I -1 I IN I 51$ I I
I
I
U
I
X I  31 I I I I IXI II MUTE FLOW *T MNC 2I TQ MODE $
I I . I I I
TI I 7 3
K I 30 I I I I 1
XI 9I LQCI. IfI.lW $-4
N I -l 529 I Sill I I S
P I 21.5 33 47 55 45 12 74
T I I I I I 5 5.23 I.I ~U 15
1 940 4797 11191 12180 10211 4513 4014 2473 1524 9391 579 356 iii 145 155
I MU 3941 1.4
K 2. 30 1 I I I I
I I 9 2 COSINE LOCAL FLOW WITH ROUTED FLOW
K I 31 I I I I 1
Ii 93 111115 FLOWS TO MOlE 31
V I $ I I 1

‘ 
Il I I
K I 31 I I I I 1
Xl 94 LOCAL FLOW 5-3
II I -I 144 I 5111 I I
P I 21.5 33 47 55 45 72 74
T I  I I I I 1 0.25 1.16
Ii 24
I 370 1576 2155 2394 2356 1742 1289 953 705 522I 3S~ 2.56 183 156 113 85 63 41 34 31
I 3 0  30 30 24
1 320 tIll 2.0
X 2 31 I I I I l
Xl 92 COISINE 1.0CM. FLOW 11121 FLOW AT IRIS 31
K I 31 I I I I I
XI 94 102*. FLOW 5-2
II 1 -1 105 I 5111 I I
P I 21.5 33 47 55 45 72 74
I I I I I I I 5.25 0.16
U 14
I 353 1162 275I 2357 1404 929 SRI 343 227 1421 *9 49 35 1*1 240 III 1.4
K 2 31 S I I I 1
XI 97 COISINE LOCAl. FLOW 5-2 WITH FLAW AT MORE SI
K I 31 I I I I I
LI % l.OC*1FLOW I-i

I
I

II



— 
I ‘~I ~~ • ~~~ p • •P I  u. S 33 47 55 65 72 74

I I I I I I I 0.23 5.56
U 24
I 113 514 1142 1512 2.516 3758 4112 4139 3402 2645
I 1916 1284 $44 727 527 324 216 ZN 145 185
1 74 55 SI 51
I 651 2144 1.4
K 2 31 I I I I 1
XI 99 COSINE LOCAL FLOW 0-1 WITH FLOW AT ON 31
K I 31 I I I I 1
KI IN LOCAl. FUll 0-S
N 1 •I UI I SIN I I I, I 21.5 33 47 55 65 72 74

• I I I I I I 0 0 2 5 5.05
U 12
I 12227 5535 4245 2555 1574 950 583 355 216 132
I 05 36
I 544 ZIN 1.6
K 2 31 I I I I I
XI II I 20111* LOCAL 01 WITH FLOW AT MOlE 31
I I 31 I I I I I
II lIZ 01(11* 1.0115 OUTFLOW IT ISIFIEP P01.3 ICINGS
V I I I I 1
Ti I I I I I I 671105
TZ44ZIII 635111 441111 651111 641105 735111 054111 $45111
TZ9ISIN 1151150 1304050
13 1501 1111 2511 4555 6411 NIl 11115 11111
13 27911 64105 116611
K 1 32 I I I I I
XI 153 $01115 FIIWS TO ON 32
I I  I I I I
TI I I
K I 32 I I I I 1
XI II4 LOCAL FLOW I-4
N 1 -1 2$ 5 5150 I I I

. , I 21.5 33 47 55 45 72 74
1 I I I I I I 1.5 1.16
U IS
I 274 531 681 491 338 233 161 III 76 53
I 36 25 18 12 7
I 11 210 1.6
K 2 32 I I I I I
XI 185 201111* LOCAL P15110-4 NUN P101*132
K 1 28 I I I I I
XI 116 ROUTE PLOW AT 32 TO ON 25 -
V I I I I I
VI I 6 2
K 2 2* I I I I I
XI Ill ONlINE ROUTE) FLOW WITH FLOW AT MDCC 2*
K I 23 0 I I I 1
II III LOCAL ELOU D-1
H I -I III I Sill I I I
P I 2.1.5 33 47 55 45 72 77

• V I I I I I I 5.5 1.16
U 24
1 602 1453 INC 1172 1496 1121 049 536 452 363
I 273 206 155 117 05 47 SI 38 2$ 22
i 2 1  20 20 I
I 235 III 2.0
K 2 2* I I I I I
XI III COSINE WITH FLAW AT lOIS 25
K I 33 I I I 1 I
Ll 1II NUTE R.QI AI Z* TO UISC DD
V I I I I I
TI I 3 1

I
I

I
I



*0111 14*31 .111 27i ’19

I,•~~HI4.......i ... $*flu$Iue
FLOSS MTIROC*55lI PACKAGE (1(2-I)
NI WElT VEDSION UI 197*

LMT MONOFICATIOW 26 FED 79
u.s.us,i.ssi....,.sissu,us,g

• 
I PISVIEM CF NEMM05 OF lINEN IETWO11I CALCULATIONS

1 11110FF HTISOGRWW AT I
ROUTE NINOGRIlhI TO 2
1(11104.7 NTIIRXR0FN AT 2I CUISINE 2 HVOROG$0PMD AT 2

I ROUTE NINOCR11N TO 6
RIJSFF HTOROCRIPH AT 6
COIISINE 2 NVIIIOCWWS IT 6

I 11110FF HTNOGRIP$I AT 3I ROUTE NVIIOCINH TO 6
I CUISINE 2 IIVOROCWIIS AT 6

11110FF NTSROCNPII AT 4
ROUTE HTIROCRWII TO 4
ROUTE NTIROCONII TO 5
1145FF HTIR0G1UH AT 5
COSINE 2 NTUIXIN’IIS IT S
ROUTE NYIIOGNIII TO 56

* 11310FF N1RIICRVN AT 56I - CUISINE Z HTISDG1*PWS IT 56
I ROUTE NIIIOCRNW TO

CUISINE 2 NTOIOCWI6 AT 6
ROUTE MYSOIWII TO 8I 11110FF NTOIXRVII IT 7

I ROUTE HTIIOCRAPH 10 8
CUISINE 2 KTOROC~~ IS AT 8
ROUTE NYOROCOSH TO 15

I 1(1(10EV NTOROCRWH AT 9
ROUTE HTONOCR*P$I TO II
CUISINE 2 HIDIOCRAPIIS IT II
ROUTE HTNIOC$*PII TO 15
RUNOFF HTIIROCRAPH AT 11j ROUTE HTOROCRARO TO II
ROUTE NTNOGR*PW TO 12
111110FF NIOROCRAPH AT 12
COSINE 2 MTI1000WIG AT 12

I ROUTE NINOGRAP1I TO 12
ROUTE HT$QCRAPII 10 13
RUNOFF HTONOCRAP1I AT 13
COSINE 2 HTDROC$APIIS AT 13

I 
ROUTE MYDROGRAPH TO 14
RUNOFF HTIROCUFH AT 14
COSINE 2 HTDROCAAPHS AT 14
RUNOFF NTDROCRAPH *1 14
COSINE 2 NVDROGRAPHS AT 14

I ROUTE HINROCRAPH TO 14
ROUTE UTNOOCRAPH TO IS
CONBINE 2 HTDROGR*PHS AT 15
t tj4JTE NTiROC~ PN TO

I 
T.L .*C~.f H1ikL~I~APiI Al

~I~.TE ~TURQCRM~- . - - .~I~ PH~ 1

1 I

I
I
I
1

1~~~

I
f



I — —_____— — -1..
~~•-I* 

_
& —.-~~~~~~~~~ -— —, .,-~~

— — - —U ROUTE MINOCOSII TO Zl
111110FF NTDROCWII IT 19
ROUTE NYSSOCRAP1I TO

I CUISINE Z NTOIOCWNS AT 71
RUNOFF )ITINI II N~ 20
ROUTE HV MXRAPII 10 29
ROUTE 111*0CNIII TO 21
COSINE 2 WTNIC~~~S AT 21

I *1m1~ ~~~~~~ 21
CUISINE 2 HVIROG~~ II AT 21
ROUTE NVIOSGWII TO 22
51110FF NTMIGOSII IT

I CUISINE 2 NIII OCWIIS AT 22
ROUTE HVOIOCWII 10 22
ROUTE NTOSOCRAPH TO 26
111110FF HTONXRAPH 81 23
ROUTE NYNIOCIAPII TO 23

I ROUTE W9$0COUH TO 25
101110FF I11IROCNCI( IT 24
ROUTE HVNOCIAPII TO 24
ROUTE NYNOIRAPII TO 25

I
. CUISINE Z NTNOCWHS *T 25

11110FF NVIISGWH IT 25
COSINE 2 IIVIIOGMPIS AT 25
RUNOFF NtIRO~~~$ AT 25

I COSINE 2 NTOIOCNPHS IT 25
ROUTE NV 0IOGRAPW TO 26
CUISINE 2 H10$0GWWS AT 21,
ROUTE HTIIOGWH TO 28
1111110FF NIIRSGR11H AT 27

I ROUTE NTNOCRAPII TO 28I COISINE Z NV000GNFHS IT 2$
I 11110FF N1IROCWII AT 29

ROUTE HVSSOC&APN TO TI
RUNOFF NTOROCR*P1I A T TII COSINE 2 MVIII0GR*PIIS AT ~sI ROUTE N1I$0CRAPII TO 31
RUNOFF HVOROGWN AT 31
CUISINE Z KTISOCWWS IT 31

F I 11110FF NVIROCWII AT 31
COSINE 2 NTIIDCIIPNS AT 31

I RUNOFF IIIIROCR05II NO 31
CUISINE Z NTOIOCNIIS AT 31
RUNOFF )ITIROCRVN AT 31j CUISINE 2 HTNDCRWWS IT 31I ROUTE NYIROCRAPH TO 31
ROUTE IIVIROCRAPH TO 32
*1110EV NINOCRAPII AT 32
CUISINE Z IITISOGNI(IS IT 32
ROUTE NYIROCRAPH TO 28
CUISINE 2 HYNIOGNINS IT 2*
111110FF NINICRIPH AT 28
CUISINE Z NTIIOG5APIIS IT 28

I ROUTE H1IIOIRAPW TO 33
I EJSOF I(TIINX

I 1~,H,HsaUuu,IJ,,I..ua.u.,,. -

I PIOUS NOSOGR W PICISGE (NEC-li
1 Ill WElT NERSIGS Ml 197$

LAST IIWSIFICATICI 26 FED 79

i •II,uusfliu.Umiiu.uu,u

I N 08119 19116127.
IZICI 13.38.55.

I

~~1
I
I



OSMEGO RIV ER IASIM
I I11CIN
I

JOS SPECIFICATION

I 
MS 1105 NON 1081 ItS IRIM METE IM 1P111 115105
45 4 I I I I I I 4

JOPIR 1ST LIOPT TIRCE
5 S I S

I - NULTI-PUN 51IALVSES TO IS PERFORMED
lVLAlI~ I NOTIOz 4 LRTIO I

ITIOSa .29 .45 .50 .60 II 1 .11

•Hfl414 1 •H41H114 HH4HH IH~II~D• 6 W O H H

I SU*-NEA 111110FF COIFUTATIOH

I lONGS C*IAI. LOCK 35 AT MACEDON (8(15 1820 A l)

1ST*$ IUNF 112011 lINE $1.1 $17 IHME 157011 101170I 1 S I I 0 I 1 I U

NYIROCRARI DATA
IHTCC I11~ TISEA SIN TRSOA TRSPC RATIO 1*10W 15*11 LOCAL

C -I I INN 5.51 $111.11 0.11 1.111 I I

I ~HHHIH UIHtIIJI HHII H •tIIII1flI NIIHHH

NTIROIRARI ROUTING

2 lONGS 2115. LOCK 29 PALMTRA 10511150 FLOW FROM LOCK TI

I 1*158 ICON IECON lIVE .91.1 .951 1115111 ISTAGE 101110
2 1 I I I I I U

ROUT ING DATA

I 
ULOSS CLOSS AVG INES 18W IOPT IPIIP LSTR

1.1 SIN III I I I I I

ISIPS $STDL LAO IWISI(K I TSK STOCA I$PRAT
I 3 1 INC INC INC I. I

I 
_HI HH I N4IHIH ~ iHiui u~ •14N4*N*

I $411-SEA 051101! COARJTAT LOW

3 1~~~~IP CROIX LOCAL ISLUWS TO LOCK 29 ISU0-MEA (-I)

I ISIS ICUIP 11201 f l E  $1.1 $51 11511 ISTAGS 1*110
2 5 I I I I I I

NIDROCW$I DATA
1)4101 IllS TONER SON 1*505 TRSPC RATIO 11111W 150111 LOCAL

1 -1 41.11 IN SIN.N 1.11 INS I I

PREGIP IATA

I 
we — S. 51* ~~~l ••S ~~~a S..

1’
F



~‘TC 1~~~U~ ui~ —

I I I  21.51 33.00 47.11 55.11 65M 72.11 76.55
15502 CONFUTE) IT NE PROGRAM IS .934

LOSS DATA
LINT SIN 11.1111 RTIUI. SlAIN STOWS RTIOK $TITL CN$11 ALSIII RTIMP

I III IN 1.15 III 0.51 1.05 SI .55 1.05 III

RECESSION DAlI
SIlTS’ I 4 11 OICSI’ 555.51 11101’ 1.64

E*OF-PERIUC FLOW
NO.05 ILlS PERIOD MAIN £121 LOSS CON 8 110.08 ILlS PERIOD 08111 1120 LOSS CON 8

I SUN 14.84 11.56 3.30 186187.
( 377.11 294.11 84.)( 5Z8~.Z2)

II4IH$H~ *HHI4Uf

COSINE N!I45CRAPIS

4 CCISINEO 1041150 5111 LOCAL FLOWS AT 1.0CM 29

15158 ICON 1(2011 ITNE JOLT JOlT INANE 1STAGE 18(110
2 2 I I I I I I I

I 
H~~NII I • 114H14 •H4N4 H •IIHNItI

I4TOROGWI4 ROUTI NG

S NOUTS) NTIIOCW$4 TO LOCK 27 AT LTONO

I 151*0 ICON 1(201 ITNE JOLT .951 INIIE ISTAGS 111110
6 1 I I I I 1 I I -

ROUTING DATA

I 
1.08$ 0.085 *111 ORES 11W lOFT IPIP LSTR
II INC IN I I I I I

N$TPS N$TCL LAG 1111KM I 1*1 57005 ISFONT
I 8 3 INC 1.111 INC I. I

I 
_ _  

_ _HIHI IH ii....i ii. H4fIHf ~~

I $411-AREA 11111FF CONFUTATIO N

4 1.040 ‘~~~ ‘Yt (.0CM IOFLUWS VICIUITT OF LOCK 27 (SOS-SEA E-Zi

I ISTAS ICON 11201 17101 JOLT .911 INANE ISTAGE I*UTO
6 I I I I I 1 I I

HTIIOGR IIIATA

I 
1)4101 11111 TWA *110 TRSIA TINt RATIO 1111DM 15W LOCAl.

1 -I lIO N 0.11 SIN.N IN SIN I I I

PRECIP DATA
SOFt SE 16 112 524 14$ 515

I ON 21.81 33.00 47.N 50.00 45.15 12.11 74.51
TINt CONFUTEI IT 1111015015111 .934

I
I
I
I



I
— — — — - —

LINT 8111(1 lITER ITIUL (RAIN STOWS ITIOX STIlL CIISTL ALSIII RII IP
I IN SN l.N 0.11 III 1.05 .50 .55 1.15 1.11

RECESSION DATA

I STRTS’ 121.11 SEll’ 470.15 *1101’ 1.61

I ES-OF-PERIOD FLOW
~ 10.01 ILlS 01*108 MAIN (DCI LOSS CON $ 110.05 ILlS PERIOD RAIM £015 LOSS CoN 8

5411 14.16 11.56 3.31 147311.
I 377. 14 294.)( $4.11 417I.5S)

H$HHIH H1414$ •D UHefleu H4 HH *

$ COSINE NYIROC1APIIS

1 CANINE) AlL LOCAl. FLOWS AT LOCK 21

ISIS ICON 112011 IT*Ot .911 JOlT (MANE 181*65 151110
4 2 I I I I 1 I

I 
N4IIHH •IUUIIII IIIIIIUI$

NI-WA 111111FF CONt”TIal

I LOCAl. FLOW 1-3 (SEA LOCAl. TO 1WE C515. E-29 TO (-27)

I ISIS ICON - 152011 1705 JOLT PIT INANE ISTAGS IAUTO
S I I I I I I I

I NTIRSGWII DATA
IlIlS 11111 TWA SON hERA TINt ANTIO 1011011 151111 LOCAl.

1 -l 51.55 IN 5111.00 IN 1.105 I 1 I

PEt 10 DATA

I 5055 P415 14 lIZ 124 148 1172 *96
SN 21.50 33.1 47.11 TOM 15.15 72.81 7&H70501 CONFUTE) IT NE 0100111 IS .934

I LISSIATA
LINT SIN I.TKI 11101 OFAIN SillS *110K SIRTI. CN$11 115111 uhF

I IN 0.15 l.N IN IN 1.15 .51 .55 IN 1.11

RECESSION DATAI SIlTS’ III.N 012114’ 211.11 ITIIS’ 1.41

I NC-OF-PESOS FLOW

I 
ISDA IllS 050105 RAIl 512$ 1.05$ ClIP I 110.05 ILlS 01*100 RAIN (XCI LOSS CON S

SIll 14.86 11.56 3.31 65053.
(377.14 $4.)( - 14.14 1842.151

HHHHH III1sSUII UIIMSIUI ~~IIHHN

I 
NTIIDC~~~ UOUTING

I 151111* PUN 1-3 TO 1.10115 tiNt 4)

I
I
I
I

* - - - - ,~ S—-a-a--’. -



I ISIS 1211W 1(2011 ITAPE JOLT JOlT 105111 151*65 1*010
4 I I I I I I I I

ROUTING DATA

I 
11.01$ 0.05$ AWl 1085 1S1111 IOPT ION LSTR

1.1 INC IN I I I I I

15105 MIlk LAO MASER I 1541 STOMA ISPW
I S 2 ION INC INC I. I

I 
______ _____NIIIIUU •u.u.u• •11H$Hf

I CUISINE IITIISCWIIS

II COISINE FLOWS IT 11115 6

I 15158 ICON 11201 1105 JOLT JOlT 1111111 ISI*CE 151110
4 2 I I I I 1 I I

I IIIIIUI•I HHIIHI4 i~UIiUil •HI$UN4

Sill-WA 1155FF CCIIPUTAT ION

I ll CN5SII~S lAltt INELCu

ISTIC ICON 1(2011 ITAPE JOLT JOlT INSt ISTACE 151110
4 I I I I I I I I

I NT)ROCRAOII DATA
1)4106 1111(6 TANEA SIN TRSLIA TRIPE RATIO 1*10W ISN11 LOCAl.

1 -1 154.55 IN 5155.11 III 1.111 I I I

I PREC1P DATA
SOFt MS 26 112 124 14$ 172 1196
IN 21.50 33.N U.N 55.55 45.11 72.N 14.11

TRSPC COIFUTE) IT TIE 0101511 IS .934

I LOSS IATA
LINT 5111(1 0111(1 11101 EMIl SIltS *11111 $1111. CElL ALES EIN

I 1.11 SN 1.11 0.15 III 1.11 1.25 .53 IN IN

I RECESSION DATA
51118’ 311.0 IICSIIa 111.11 ITIII’ 1.64

I ES-OF-PERIOD FLOW

I 
110.0* ILlS 01*108 lAIN LXII LASS CON S 4111.0* ILlS 051101 MAIM (ItS LOSS COu P a

SUN 14.16 1Z.N 2.86 252491.
I 377.14 355.14 13.11 1I~~.41l

uuullli •uus isus

11101015011 ROUTI NG

12 CM~~ *IC1lA LICE OUT FLOW USING 41081(1(0 OILS NETNI

f - 
ISIS ICON 111111 ITAOE JOLT JOlT 11111 111501 IMJTS

4 I I I I I 1 I I
110111115 DATA



I — - 

~~~~~~~~~~ 
~ ~~ — ~ — -~~~~

1.1 1.10 1.11 1 1 I I I

NSTPS )4STDL LAO 111512 I 15K STOMA 1501*1

I I I I IllS INC 5.05 51111. I

SINGE II7N.N 2130.15 3IIIS.N 4250.N 53IN.N 63711.15 7431115 DuNN 955N.N IISI5I .II
212511.0 31910.0

OUTFLOW SIN 51.N SIN 51.11 211.05 411.N tIN N ISb N 2251.15 3111.11U 63511.0 2I1386.N

HIIH4H HHII UI• HHNI ~l*

14001062011 1001115

I 13 ROUTE) OUTFLOW TO FLINT CREEK MOUTH

ISIS ICON 1(205 (TAPE JOLT JOlT 11511 ISTAGE 1*010
5 I I I I I 1 I

I ROUTING DATA
0106$ CLOSS AVG 108$ I$11 lOOT ION 1511

- II 1.115 III I I I I I

1510$ 15101 LAG 114512 I 1511 STOMA 1501*1
I 12 5 5.10 1.111 1.01 I. I

I 6 P “ ,i:<~j :(~a. ~ ‘‘ P ‘raUZ(S(,(’ p •.z(z(:(, p ‘~~ 
p :(z4..~is. 

p ‘

“ P P ‘ $01-SEA 11110FF COIPUT*TIGN

I 
14 R.IIT CIE(2 1JIFLOIIA—t

ISIS 110110 IECON ITAPE JOLT .917 11511 IST*CE (51110
5 I I I I I I I

I NYII101WIIDIT*
114002 141(6 TNEA SIN 1151* 12501 RATIO 1511011 15*11 LOCAL

I •I 112.0 IN 5115.0 III 5.111 I I I

008110 DATA

I SOFt MS 14 lIZ 124 145 172 1%
III 21.51 33.0 41.N 55.0 65.0 12.N 74.N

TONI C0IFUTUI 111)1 PRISON IS 934

I LOSS OATA
LAIPT STill 01111* 11101 (AIIM STOWS 1110K STIlL CIISIL 015111 ITIN

I IN 1.15 III IN IN 1.01 .55 .16 III  IN

RECESSION DAlI

I SIlTS’ %.N 01201’ 2111.111 21(01’ 1.45

I (IS-OF-PlSIII FLOW

I 
N.M ILlS 0111* MAIN LXII 1011 CON I 110.0* ILlS 01*100 MAli LXII LOSS CON I

1111 14.16 11.11 3.18 133407.
( 3 77.)I ZSI.)4 LII 377’ 93)

I 
____  ____  ____  ____  ____HIUIIJ I IIUISIIII NUSUII I IUISISHI SIISS USU

I
I

I
I



I COuSINS NTOROCUPIIS

15 20111111 ROUTED C10Ii*ICU* OUTFLOWS *110 FLINT Cl 1RELOIIS

I ISTS ICON ILCON (TAOS JOLT JOlT 11511 151*25 (AUTO
5 2 I I I I I I

•HI44~~I$

111010515014 ROUTING

I 1$ OUTLET ROUTE) TO LOCK!?

ISIS ICON ((CON 11*05 JOLT JOlT 111*11 (STAGE (AUTO
54 1 I I I I 1 I

ROUTI NG DATA

I 0105$ CLOSS AVG lIES ($511 (OPT ION LSTR
1.1 I NC I N  I I I I I

WSTPS NSTOL LAG 1145401 I 1511 STORA 1501*1
I 7 3 5*  1.10 INC I. S

I 
i.SSII.su SUiSUSo4 HH4HHS •mHI..,

SOS-SEA 10110FF 20191111 ION

I
ll OUTLET LOCAl. FLOW 1-3

ISIS ICON IECON (TAPE JOLT ElI (lIlt ISTAGE (AUTO
54 I I I I I I I

I MTI(ROGWI DATA
INTRO 141(6 11151 SlIP TISM TR$PC RATIO 11411W 15511 LOCAL

1 -1 lSS.N 5.11 51N.N IN 5.155 I I

PIECI P DITI

I 50(5 OIlS *4 lIZ 124 141 172 1194
0.01 21.51 33.11 47.15 55.N 45.15 72.11 74.15

TONI 101901(0 ST ilt 0105111 IS 934

I LOSS D*TA
LINT STill 01111* 17101 (RAIN STOWS 2110K STITL CIISTL ALSNX 111110

I 1.15 IN 1.15 1.15 IN 1.01 .40 .16 III III

- RECESSION 5*1*
SIlTS’ 151.15 01211’ 211.15 RTICR’ 1.61

I 20-00-011105 FLOW

I 
10 1* ILlS 001* MAli (XCI LOSS CON 0 410.5* - ILlS PERIOD RAIN EICS LASS CON I

SOIl 14.84 11.56 3.80 187116.
I 377.11211 .14 97.14 5300.231

I 
_  _HH PIHI •IHSHSSI HUUUhl H414114H

I 201111111101015015
I II CUISINE LOCAL FLOW A-3 11TH FLOW IT LOCK 27 -

I
I
I
(



ISIS ICON 151011 1TNT JOLT JOlT 15*115 151*65 11010
56 2 I I I I 1 I I

•SUIuIsI •154441144

1105*021*011 ROUTING

I 19 *0011 OUTLET TO 1*111.

111*0 ICON 151011 lINE 401.1 JOlT lil t ISTAGE IIITO
A I S I I I 1 I I

I ROUTI NG DATA
0105$ CLASS 101 IlLS 15111 IOPT (0110 LSTR
1.1 0.115 III I I I I I

15101 15111. LAG SEKI 1511 STORI ISOSIT

I I 1 I IllS 5.111 INC I. S

I 1011111 HTIIOGR*PIIS

I 21 C011111( FLOW AT 4(OUILET FLOW . 5-1, (-2, (-3)

111*1 ICOIW ((CON ITNE JOLT JOlT lilt ISTAGE 11010
4 2 I I I I I I I

ISNISH U IUI$USN •I4ININP U H U IS

I NY1IOCRNH *0011116

I 21 ROUTE FLOWS IT LOIS 27 TO NONE I

ISTIS (CON IECON ITME JOLT JOlT lilt 1STAGE ISUTO

I I 1 I I I I I I I
ROUTIN G SEA

SJIS CLASS AVG lIES ($111 (OPT (OW LSTR
1.1 0.10 0.15 5 1 I I I

I WSTPS 15101 LAG *115101 1 151 $1011 (50*11
I $ 3 5.10 INS 1.111 I. I

u.u.Iu. UHISU

SOS-AREA 5191FF 1011001*1101

I U LOCAL IEL0M LOCI Z7TS LOCIU(E-41

(ITS 110110 (CCCI lilt JOLT SIT (MI ISTIGE (*1110

I
T I I I I I I I I

MIIIOCINII DATA
IIITIC l~~ TMCA SON TillS 1*101 RATIO 1111W 15511 1.01*1.

I -1 11.11 IN 5115.10 IN 0.10 I I I

I PIEd ? DATA
ONE PIll 14 lIZ *24 145 172 154
ma. ,.,s ,ea. a,.. u,is a.. ,,a. ,a ..

I

I



- y.n ~ ro ~~~~f l yr .w . b ~,.n r&.fl ’ f l f l  — — — — — —I TRIll COIONITU IT ill 010610 1$ .934

LOSS DATA

I ~ ~~~ 01152 11101. £11141 STMAS RT(OK 51*11. CElL 01111 111110
I III 5.10 1.15 III III 1.00 .51 .06 0.15 III

RECESSION DATA

I 
SIlTS’ 05.15 SEll’ 344.15 11101’ 1.60

S 20•00-MSIOD FLOW
10.1* 111.11 0111* RAIN EICS LOSS CON 0 NO.5* ILlS PERIOD RA I N EICS LOSS CON S

I SWI 14.86 11.18 3.78 119181.
4 377.14 281 .11 54 . 44 3091.661

HI4HSUI ..i .i.ii ~ HHHDI4 •SS~Siöi ••

111115515011 ROUTING

I - Z3 ROUTE FUWS RT LOCK Z& TO RORE D

151*5 ICON IECON 11*05 LI SIT 11*115 (STAGE ISUTO

I 
‘I I I I I I 1 I I

ROUTING DATA
01.08$ CLASS AVG lIES ($1115 INT ION 1.515
II I NC I N I I I I I

I 
11510$ 415111 LIG 1151(1 I 1511 - STOMA 1501*1
I 2 I 1.111 ION 1.111 I. I

IINNUSS N$$SulIU JISIUIIIS

COISINE 11111051*0115

I 24 COISINE lOI~IED IllS 4.01*1. FLAIlS AT 110K 8

(ITS ICON IECCI (TAPE .11.1 lIT 111*11 (STAGE ISTO

i 
$ 2 I I I I I I S

H1155140 •HUIIII HIIHUH 1415*1*11 1414+14*14

I 11051061011 ROUTING

25 ROUTE FLOWS AT MOE I TO MI II

I ISIS ICON ((dIN 11*01 JOLT JOlT 1111115 (STAGE ISUTO
Il 1 I I I I 1 I I

ROUTING DATA
01.08$ CLASS AVG lIES 11*11 (OPT ION LIII

I
l_I INC 5.15 I 1 I I I

1110$ 111101 LAO 1111(1 I 1511 STOMA 150*11
I 5 2 INS INC 1.10 5. I

.su Iu•s. Dispiulit 1455141*14 •pIIIU l*S 1451+1111*

1

I
I



I — - - 
~~~~~~~~~~26 1.0101 FLOW REIWLU LOIS 26 SIll LOCK 25 ((-5)

ISIS ICON 1(101 lilt JOLT JOlT 1111115 151165 10010I 9 5 I I I I 1 I
I 

11151021011 DATA
(NTIG UilS ISES SuN TRSD* TRIll RATIO 1550W ISlE LOCAL

1 -I 11.15 5.11 51N.I5 1.00 0.115 I I I
I 011110 DATA

$001 Pill RI lIZ 124 R48 172 R94
IN 21.50 33.11 47.N SIN 65.05 72.05 14 11TROll C01PVTEI IT TIt 050015 IS 931

I 
LOSS DATA

LINT STNC 0I.TKR IT1OI. 501111 STIES RT(OK $TRTL CIISTL 015111 ITINa I IN IN 1.15 IN 5.11 1.11 .51 .06 II I 1.15
I RECESSION DATA

lISTS’ Si ll SEll’ 91.1$ RTIOR; 1.61

I I (IlD-OF-PERIOD FLOW
10.11 ILlS 011101 RAIl LIdS LOSS CNN 0 NO.1* ILlS 0(1100 RAIN (XCI LOSS CONS

SUN 14.86 11.1$ 3.78 23Z15.I 1 371.41 ZI1JI 96 .44 659.I71

I +1011*44* 0+411114 * +11*444444 .414414441 0+14+I*4+

HYIIOGRAPW ROUTI NG

I - 27 ROUTE (NF1.CW E-5 TO 111155 11

15150 ICON 1(1* (TAPS JOLT JOlT 111*11 151*65 15010
II 1 I I I I 1 I

ROUTI NG 0*1*

I 81.85$ 11.85$ AVG IRIS (SIt lOOT 10110 LSIR
1.1 INC IN I I I I I- 

11105 111101. LAG 41151(11 1 T$11 STORA 150*51
- I 2 I 1.115 0.111 1.10 I. I

5*4*14*114 445*111411 lH*H*H4 11*4151111 444114544*

I 10111111 HTDIOCRWI4$

25 20111111 ROUTED FLOW WITH FLOW IT NODE II

ISIS ICON 112111 lINE JOLT WIT (MI ISTAGE 1*010
II 2 I I I I I I I

*41111101 5+4444140 5*41*44141 *4+1445*44 *151111*14

11(1*0625011 ROUT ING

I 29 ROUTE FLOWS AT NONE 11781511 15

I
I

II



I — ,~~~.- ,,
~~~ ,~.r ~~

-
~ i ~~~~~~~~~~~~~~ ~~~ 

- -

I 15 1 I S I I I I
50JT1MG DATA

04.055 GLOSS AVG lIES ISAIE 1001 101W LIII
I II 1.110 IN I I I I I

I ISTPS 11Th LAG 551111 I TSK 5101* 150151
i s 2 I.IS$ 1.115 1.111 I. I

1441441I41 11114*1414 4*1+144*14 14115415Sf 1445144114

SOS-ARIA RUNOFF CO UTAT 101

35 LOCAL INELOW 0-1 INTO KEUKA LAKE

15158 ICON 1(101 11*05 JOLT JOlT 111*115 lIlACS (*1110

I ll I I o I I i I I

IITDROGINH DATA
1HTDC 11016 TOREA SIN TRIOS TRSPC RATIO ISIIOW ISAIE LOCAL

- 1 -l I83.N 1.115111.11 I I I  1.111 I I I

I 015110 DATA
50FF Pill RI 112 124 14$ 172 296
1.11 21.50 33.11 47_Il 55.11 6L1I 72.10 74.11

15501 COIWUTED IT ThE 0*02*01 IS .934

LOSS 0* TA
LINT SlIER 111112 RTIOL (0*1K STIES 111011 STRTL CIISTL 0151(1 111110

I I II I I I  1.11 I II I N  1.11 1.51 .13 I N  III

I RECESSION DATA
SIlTS. INN SESM’ 811.11 RTIOR’ 2.5

I I £110-OF-PERIOD FLOU
10.15 ILlS 0(1(05 RAIN (XIS LOSS CON S 110.0.5 111.111 PERIOD RAIN EICS LOSS CON 0

I $011 14.86 11.79 3.01 242812.
( 317.44 299.11 18.14 1875.67)

I 1511441444 5-114*4*114 51444416*4 *11114*114 5 14*1*51*4

11101062111150011MG

I 
31 111411* LAKE OUTFLOW UI MODIFIE D PULl

151*8 118110 (SCOW (TAPE JOLT JOlT (NIlE (STAGE (AUTO
Ii I I I I I 1 I I-

‘ ROUTING OATS

I 01055 GLOSS AVG IRIS 11*115 (OPT (PIP 1.511
1.1 1.10 III 1 1 I I I

1510$ 115Th LAO 11151111 1 1511 $1015 ISPIAT

I I I I 1.10 1.10 INC 147111. I

STORAGE II7NC.N IZSSII N 141NC.N 153511.11 172115.11 I7IISI.N 19110.11 204415.11 ZI1IUI.N Ill
~ ls5I.N

I ROTFLOW IZI.N 325.N 445.05 531.11 515.50 67I.N 111.11 IIII.N I4TI.N IN
12*111.11

I

I



1144541541 *4*440*4* lll6Hl544 lll *I*lll S 445444440

I )I!OIOGUPII ROUTING

32 SaUTE 151111* LAKE OUTFLOWS TO 2 2

ISIAS ICON 1(1011 11*05 JOLT JOlT (115115 1ST*GE (AUTO

I 12 1 5 S I I I I I
ROUTING DATA

tOSS GLOSS AVG 15(5 15*55 lOOT 10110 LSTR
1.5 ION IN I I I I I

I . ISTP$ 115151. LAG 11151111 I 15K STORA (SPlAT
I 6 2 0.111 1.111 1.10 I. I

llIIISI$OI llll lIlUl 144014411 Illll *Hlf 1441144415

508-01(1 11010FF CCIIPUTAIION

I ~ __ 
~~~~~~~~~

15100 110110 ((CON ITNE JOLT JOlT (MAlE (ST~~ (11110
12 I I I I I 1 I I

I $TOROGR*014 DATA
(11106 ILI16 155* 51111 TRSO* 12501 RAT(0 151111 15*11 1416*4.

1 -Z 524.11 IN 5111.11 IN 0.111 I I I

I PRECIP DATA
SOFt Pill RI lIZ 124 148 172 596
III  21.51 33.11 u.N 55.11 25.11 1Z.N 74.11

I 
T*SPC COIPUTEI IT TIIE 0100RAM IS .934

LOSS DATA
1*001 STill DLIII ITI81. £15111 171(5 RTIOK SI1TL CMIII 015111 111110

I IN III 1.N IN III 1.N .55 .03 IN III
F I 551(551011 DATA

51115: SN.N ORCS1I. 2811.11 RTIOIs 1.51

I 1410-OF-PERIOD FLOWI - NO.0* ILlS 00(00 NIl tICS LOSS CON I 110.05 ILlS P0105 RAIN £115 LOSS C81P I

SIll 14.56 12.51 2.34 741191.
4 377.) I 318.11 59 .2( 2( 157.99)

54l4144I44 5*114115*1 lllllH5D 111Uh1144 140414441I CCIIBIRI HIDIOGRIOIIS

34 10111(11 LOCAL FLOW 5-2 10 ROUTED 1(10* LAKE OUTLET FLOWS

I ($300 ICON 1(1011 (TAPE JOLT JOlT I~~~ ISTUE 1*1110
12 2 I I I I I I S

NIlillIll 114*41414* 111411140 UIIII UU 4II *SI9IIl

+~~lNl*IU 1 1??NP

I

I

1



I -•
~~

- .—- 
~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- _ _

U 35 5(1111* LAKE OUTFLOWS - IOSIFIED OILS 1511101

11150 110110 ((CON (TAPE JOLT JOlT 111511 (STAGE 1*4(10I 22 1 I I 0 I I I I
ROUTING DATA

tOSS 14.05$ AVG IRIS 15*111 (001 (PIP LIII
II 1.111 SN I I I I I

I 11S105 55Th LAG AIISIK I 1511 STORA 150151
I I I 1.111 1.111 1.10 534011. I

STORAGE 312111.11 41410.11 455011.11 511111.11 543115.05 31500.11 631111.0 ISNH.N 674111.11 721111.05I NNN.N IZNIN.N

OUTFLOW 110.11 7N.N 7N.N 111.00 711.11 iNN 711.11 110.11 3111.11 3111.11(550.0 1710.11

I
1444441114 11141114*1 1*411111*1 114540514 16,11416*1

I NYOWOCONII NaUTIlI

34 51011* LAKE OUTFLOWS ROUTED 10 13

I (STAG (CON (ICON (TAPE JOLT JOlT (NIlE (STAGE IAIJTO
23 I I I I I I I I

1001106 DATA
tOSS GLOSS AVG 15(5 15*11 lOOT 10110 1S1l

11 0.0 0.10 IN I I I I I

I 11STP$ 11510.1. lAG 11151111 1 1511 STORA 150151
I 2 I 1.111 1.111 ION I. I

11U411114 140*4+111 414444*114 544*414444 14Il441l44

508-55* 10110FF COIPUTATION

37 10101 (WLCV I-S

(STIS 110110 (ICON 11*01 JOLT JOlT 111511 (STAGE 1*4(10

I 13 I I I I I I I I

NYIRDGIAPN DATA
(11156 14116 10151 S~~ ?ISN TRS01 RATIO I5*OW 15*11 LOCAL

I
l -l 39.11 I.U SIN.N 1.11 1.10 I I I

05(110 DATA
lifE PIll 14 112 124 248 172 196
III 21.55 33_N 47.11 55.11 45.11 12.11 74.11

I TRSPC coi uto IT Dl P100W (8 .134

LOSS DATA
LW STill hTMl STill. tRAIN SillS RT1OK STITL arni . tsiii STOW

• 
I 0.11 IN 1.15 IN IN 1.11 .50 .05 III 0.11

I RICESSION 1*1*
SIlTS. *2.11 111111. ZN.N 11(05’ 1.44

I LIS-CO-ONIOD FL01I
11.1* ILlS PEElS 1*111 (DCI 108$ CONS NO.5* ILlS PERIOD RAIl LOIS LOSS CON I

I
I-



SUN 14.84 11.56 3.34 51530.
4 37 7. 44 2*4 .44 $4. 44 (459.11)

401111414 11+1511111 4444444444 141104141 11444 4144

011111 WTDIOCMOI11

I $ 1015111500110 5(1111* LMIS OUTFLOW 5145 10101 FLOW I-S

ISTRA ICON 1(1011 11*01 JOLT JOlT I~~t (STAGE 10510
(3 2 I I I I 1 I I

+41414444* 11111151I5 1114411114 +414114114 5116*44444

I NYNOG R10 ROUTING

39 50011 NYONCR *PH 10 14 (1*100* LAKE ICOLOW)

I IST50 (COIP 15101 (TAPE JOLT WIT 115115 ISTAGE 1*010
14 I I I I I I I I

104(11(16 DATA
ILCSS CLOSS AVG IRIS ($5111 lOOT (PIP LSTI

I II ION IN I 1 I I I

NIPS NIOL 1*0 51151111 I TSK 5101* 1502*1
I 4 2 ION I.IN 1.111 I. I

I
I4I44I444I - *44441414l 6*III *IIlI 144411*4l4 1444444*11

I 1115-55* 0*1501 COIPUTATION

40 10111. 1~ LCM I-S

ISTIS 1COIIP I(CON 11*01 JOLT JOlT (NIl (STAGE (AUTOI 14 I I I I I I I I
- 

IIThSSGR*0II 0516
(NIX lUNG 155* 51* TISDI TR$Pt RATIO (55041 IS51E 101*4.

I I -( MN I.$ 5*N.II III 1.111 I I I

PRICIP DATA
SOFt Pill RI lIZ 524 548 172 5*6

I IN 21.51 33.N 47.11 55.N 45.0 71 11 14.N
TRIPS COIPUTEI IT TIC 0*001*11 IS .934

LOSS DATA
L05PT STW S INS ITI04. (RAIN 5111(5 RT1OI( $151). CIITL *LSIU ITIN‘

~~ I I IN III 1.11 IN IN 1.00 .55 .05 III IN

RECESSION DATA
STill. *2.11 501511. ODIN 11101. (.54

I I OS-OF-PEIICI FLOW
NS.DA ILlS PERIlS 5*10 tICS LOSS CON I 110.5* ILlS 0(1000 RAIN 511$ LOSS ClIP I

I ~* ~ 11.36 3.31 41912.
4 377.44 2*4 .44 $4.41 1351.42)

I

I
I
I



IllIlIlIll 01444*ll5 1*41111411 5414146645 5511144*44

I 1045111 N!CROGWWS

I SI 1045(11 FLOW 1-5 W(TN ROUTES FLOW

(SIN (CON IECON 11001 JR.T JOlT 115111 ISTAGE 1*010
14 2 I I I I I I

I 
*454141111 10114$llI 10444*111 64414*I55I 44*44411*4

SOS-aREA 514052 COIPUTIT IDA

42 CATUGA LAKE (COLON 5-3

I 18150 ~~~ ~~~ ~~~ JOLT SIT 11155 15150€ AUTO(4 I I I I I I I

1111500150W DATAI 1*116 1)110 155* SUN TRSO* TRSO( RATIO 1514011 (SAIl LOCAL
I -L 752.11 IN 5100.11 IN INS I I I

P5(CIP DATA

I ~~ là 112 524 148 572 196
III 21.50 33.11 SiN 55.11 45.11 1Z.N 74.5015101 1011001(5 ST TIC 055050 IS .155

I 
LOSS B*TA

LINT $11111 ILTKR Slit (RAIN SillS 111011 STIlL CISTL ALSIII STOW
I 1.11 Ij I (.00 1.00 IN (.11 .51 .13 IN IN

IECE$S(011 DATAI STaTS. INN 011*. 17N.N 111*. 1.51

I £11-CF-PERIOD FLOW
50.05 ILlS 0(1(00 NIl LOIS LOSS CON I NO.DA 4.15 P0101 1*111 LIII LOSS 101108

SUN 14.84 LZ.52 1.34 15811*5.
4 311.44 311.11 59.)(3Ni~.I3)

Hu,,11414 IllIflIll I 111I44l144 IIII*144I4 44114464*1

I 1011111 NT$OCSAON$

1 43 10111111 LOCAL (COLON 1-3 *145 50111(0 FLOW

15111 (10110 1(1011 11501 JOLT JOlT (NIl ISTAGE 1*4(10
14 2 I I 0 I I I S

1 141410441 lIlIlIllIl UlI*IIUI I16II*SI*I *414441I**

I 1111001501155011110

1 44 011110* LMI 11)151*11 - ONIFIØ OILS

IOTIS 115110 10111 lINE JOLT 111 (*11 151101 1550
14 I 

.!_.._ 1_~ I I 1 I I

I

I,

1



I -
- - -

LOSS d OSS NC 111$ (SAIl 1001 (PIP LITS
1.1 1.50 IN 1 I 0 I I

NIPS 11575). LAG 501(11 1 TIE 51010 1509*1
I I I I 1.111 0.50 1.10 191111. I
I STOOL 37510.0 41710.11 4400.0 51310.0 54400.00 S$*SN.N 634IN.N MOO N 7Z7III.II 1.00104*0 11210.0

I IWIFLON 1710.00 1111.11 1715.11 1711.11 3411.11 340.0 3411 11 570.0 570.00315(0.11 (13311.0

14104*1*1 *1410444* 1441414*46 6141115144 *H5$4*ll4

(11500*514 5111110

I
ISTN (ClIP ((CON 11*01 JOLT JOlT (11*11 111*01 1*4110

15 1 I I I I I I I

I 5OIITIIIC DATA
04.05$ GLOSS *10 lOSS (5*11 (NT (ON LSTR

SI  5.50 1.11 I I I I I

11510$ ISTIL 1.0.0 *1151111 I TIE SINS 150101
I 3 1 1.10 ION 1.10 I. I

I 04114*441 1444141111 11*4441*54 SIU6IIISI *444414*44

1045(1111*06*5(15

I 
44 14145111 *001(5 21111 111111 FLOW AT NOSE IS

(STIS ICON 1(1011 (TAPE JOLT JOlT (11111 15150€ INTO
23 2 5 I I I I I I

flhllIllIl 1441111444 4144441441 644*146*64 104411644

111110001011 1101110

41 SPiTE FLOWS TI NOSE II

151*1 (ClIP ([1111 1701 JOLT JOlT I~~~ (STAGE 15010I II I S I I I I I II ROUTING I5TA
11.05$ GLOSS *06 1115 11*41 (NT 10410 1311

1.1 ION IN I I I I I

I NIPS 111114. 1*6 11515 I TSK 5101* (SPlAT
I $ S ION 5.50 1.10 I. I

1 1444411111 IlIllIsl il ISIIDIIII 1I41IUhII UhIllIIu

IN-WA 511512 COIPUTATICI- 
0LQ~~.0LNE4

.4
1



- - I1r~~ 1~~~~ ~~~~~~ £IW~ J1J ~~E T 5 ~~~~~ ~J41~~~ &~ Ji uU là I I I I I I I I

1110100*514 DATA

I 01150 11116 TWA SIN 11055 TINt RATIO (lION (SAIl LOCAL
I -I 191.01 1.0 520.0 III ION S I I

01111? RATS
SF21 0415 14 liZ 124 14$ 112 I9~I SN 21.51 33.N 47.0 TI N 45.0 72.N 14.0I 11501 11110010 01 1(11 01001*44 15 .934

LOSS DAIS5 LINT STRIP ALTER IT(O4. (RAIN SIlOS 11(011 STIlL CETL *1.5111 511410
I 5 1.0 I.N 1.55 IN IN III .50 .04 0.0 IN

RECESSION DATA

I 57ST~ 45.0 111511’ 411.11 111CR’ 1.41

I I 00-02-011101 FLOW
110.0* 11.11 011105 1*11 LOIS LOSS CON 0 10.15 ILlS 00(00 RAIN ((CS LOSS COIl 0

I SIll (4.84 11.11 3.78 227551.S 
I 312.11 211.14 94 .4 4 6444.43)

141l144l 4l I4$1111145 14111411l5 114111*114 1144*11441

111110015111 ROUTING

I 49 10015101k FLOW 14 10 1130111

($101 110110 1(1011 11501 JOLT SIT 111541 (STAGE INTO
1$ I I S I I I I I

• 111)11416 DATA
I toss c~oss soc s s  is~~ i~~T ION LSTR

1.1 1.50 1.0 I 1 I I I

11510$ ISTIL LAG 54451111 1 TIE STORA IS09ATI I 2 I 1.50 INS INS 0. I

I 1641+11+11 110011114 lIUII$I5l 4164141*1* 110411141

1015141 11111061041$

I II 1045(41 5001(0 FLOW W/ FLOW AT NOSE IS

251*5 1104W ((CON 11*01 JOLT SIT 11541 151*01 11010

S 

1$ 2 I I I I I I I

IIUSIIIJI ISIIKII U IIIIHIIIS 14*1411111 SIlIlISIlI

( 515-WA 50012 COIPUIATIN

51 IllS ONICO 151.01 C-i

I ($105 WON (LIII lINE .AT .1011 (~~~ (STAGE 1*1110
I? I I I I I I I I

1111100110 DATA

rr



I - 1 K  ,.# r~~~- ~Thrc 1~4T 3~~~t - - - —- - - -
I I -1 211.0 1.115101.0 III 5.50 0 I I

01(110 DATA
NFL 011$ 14 lIZ 124 148 172 1%I IN 21.51 33.01 47.N 55.05 45.11 72.01 14.55I TINt 1051010 II 1(11010050 15 .534

LOSS DATA
I LINT SlIER ALlIS 1T10I. (RAIN STIES 11*011 STilL 111111 51_SIll 111110I I IN 1.01 1.11 0.11 III (.11 .75 .15 IN III

RECESS 1011 DATA

• SlITS’ 455.0 011511’ 1055.0 11101’ 1.40

I £113-GE-PERIOD FLOW
10.0* Il.lS 011101 15111 LICS LOSS CON S 110.0* NR.lS PERIOD RAIN EICS LOSS CP C

SUN 14.14 11.44 3.35 264113.
- 0 312.14 291J( $4.)( 7458.41)

1*4*111411 UIIHI 11l 14111SI441 04*01614 1111444414

1111106101150011116

1 52 015510 LAKE 14110416- 1001210 PIlLS (111110

(81*5 (141110 ((CCI (TAPE JOLT JOlT 115111 151*01 INTO(7 1 I I I I 1 I I
ROUTING DATA

54.055 14.05$ AVG 1115 1550 (NI (PIP LIII
II SIN IN I I I I I

O 11STPS 115101 LAG MIKE I TIE STORA (SPlAT
I I I I ION 1.10 5.10 92115. I

STOOL 44011.01 1320.0 1IIN II 0450.11 93Z0.N 95511.11 (1450.01 113205.05 111555.15 124511.11252111.01 11701.0

I 014124.111 415.01 551.05 10.01 2185.55 17N.N 2311.0 2040.0 340.0 34I0.N 340.55Z~~~.N SSIN.N

1611101U III1IIIIU 44*4*454*4 1414414114 1414111*44

14I11O0~~ I ROUTINGI
($105 111110 (1211 11*01 .11.T JOlT (NIl (STAGE 1*4110I 1$ I I I I I 1 I II 10111(00 DATAU 11.01$ 0.00 *06 111$ 1111 1511 (PIP 4.511

1.1 I O N  IN I I I I I

I 1110$ 115101 LAG *415134 I TIE 81015 (SPlATI 0 1 3 5.50 ION 0.10 I. I

4111101 u 0hIIIII II 1141111101 IIlI liSSII 110141111*

~~~~~~~~~ .~~~I~~~ø~~~f le

I
F
I
t



_&_ .fl —,_ - -

54 10111111 BiNS WITH 21.0410 AT 11041 II

1 15100 110110 ((CON 11101 JOLT JOlT (445141 ISTACE INTO
I 1$ 2 I I I S 1 I I

1144141115 114401114 1111114415 0540140111 1111111411

SUI- A RI FF t$IFUTATIOW

I
($100 ICON 1(2011 (TAPE JOLT JOlT (1150 151501 INTO

1, I I S I I I I I

I SlOIDGONO DATA
($100 11016 20(0 SIN 1151* TINt RATIO ISINI (SAIl 4.0101

I -1 ISN SN 5(0.0 IN 1.111 I I I

01(1(0 DATA
NFL OIlS 14 112 524 14* 172 196
IN 21.55 33.0 47.0 55.0 45.11 u N  74 .05

TRIPE CCIPIJTEI 17 1)11011011110 .514

I LOPT STill 011111 11104. (10(11 $1110 111011 STRT1. O16TL 11.5441 111110
I IN SN IN III 1.05 IN II .54 IN 1.0

RECESSION RATS
I STITO’ 51.0 MINI 205 0 11(01’ 1.40

I £4S-OF-PNIIl FLOW

1 10.1* IL* 0(1100 liii (01$ LOSS 10110 S NO DS 41.11 PERIOD 15(11 LIII LOSS COW’ S

SUN (4.56 11.15 3.75 25018.
4 377.11 281.14 94 .14 1(5.41)

IIIIIII US 1411141441 511*116411 1015+1115 1141111141

I 1011(41 NTONOCWIG

54 1011141 LOCAL FLOW C~4 111Th FLOW AT 11082 15

I 15155 (11110 ILWI 11501 JOLT JOlT (NAIl ISTAGE 1*4110
I II S I I I I I I I

11*1111111 •IUUOII 1111111111 14*1141441 1115111115

111*001514 ROUTING

S1 IOUTE FLCW AT 1$ TO I0IE ZI

18150 (ClIP ((CON 11*01 JOLT JOlT 111*41 (STAGE (*4410
21 I I I I I I I I

*01111411 DATA
04.015 D.OSS AVG lIES ($541 1511 INP LSTI

1.1 1.50 1.0 I I I I I

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



——— — Tr~ ~~4* US. ~~ U.
I 7 3 5.10 1.10 0.50 I. I

IIISIUIII 11111 4014 1114411111 1444141111 5514144411

5445-500 RIIOPI 10110111*1 101

50 1.0011 (NUN (-1

111*0 110110 1(001 11101 JOLT JOlT 1511 (STAGE (*4110
It S I I I I I I I

117010015140*1*
(NIX 14541 150* $101 TRIOS 11501 RATIO (SNOW (SAIl LOCAL

I -I 55.01 S. N 51N.H IN 1.101 I I I

01(11? DATA
$021 4410 IA 112 124 148 172 096
IN ZLSI 33.15 47.0 55.11 45.0 72.11 74.0

TiNt 1051111$ St TIC 0100514 1$ .134

LOSS RATS
LINT STill ALTER RT(OL (15(11 STIES 111011 $1114. 11611 ALS1II ITIIP

S IN IN 1.0 III 5.15 1.11 .50 .56 5.0 III

RECESSION DATA
SlITS’ (2045 081511. 4N.N STICk’ 1.40

EU-OF-PERIOD FLOW
104* 1145 01*105 NIl (DII LOSS 10110 1 441.15 LII 01*100 RAIN LIII LOSS CON? S

- 

$41 14.04 11.1$ 3.75 122484.
377.11 211.14 94.11 3451.42)

111*111111 1110111115 IIUSUSU UIUII110 1111111511

117*000104 ROUTING

59 10111(1.8101 FLOW TO lOSE 21

($155 (CON 1(2014 (TAPE JOLT SIT (Nil (STAGE INTO
21 I I I I I 1 I I

50411(111 DATA
0110 11455 AVG lIES 11541 1411 10110 1511
1.1 1.50 0.0 I 1 I I I

1110$ 18111 LAG AIISKK I 1511 5101* (SPlAT
I 4 2 ION INS ION I. I

U111IlIIl IUIIIUII IllIl011Il 1141444114 444141441*

1111141 1171100150110

Al WUIIC ROUTER FLOW WITH FUN AT 21
P

ISTN (0141 11011 (TAPE JOLT JOlT 111511 (STAGE INTO
ii 2 S 5 S I I S I

- ,



1*1411*111 1111114444 141*14*411 14414*1551 551*441444

SUI-50A $JINFF CONUTAT ION

Al 1L*5EATftU 1*51 1101001

11100 120110 lUl l 17001 JOLT JOlT 1111 ISTAGE INTO
20 I I I I I 1 5

171100104 OATS
111700 114141 lilA S1~~ 1110* 11501 RATIO ($11044 ISASE 4.01*4.

I -1 74.N 5.15 5111.51 IN 1.105 I I I

01(110 DATA
5022 011$ *6 *12 124 R41 li Z 196
Il l 21.50 33.05 47.11 55.15 65.05 72.11 74.00

TRIOC 104101111$ IT TIC 010051115 .134

LO$S RATA
LINT STill 111111 lTIOI. (RAIN SIllS 111011 51114. CUTL 015411 RTIIP

I IN IN l.N IN IN 1.11 .75 IS 5.15 IN

SECESSION DATA
SlITS’ Z3I.N 111541’ SUN 11101’ 1.60

EU-OF-PERIOD FLOW
440.1* 11.11 PERIOD RAIN IllS LOSS CON S 440.0* ILU PERIOD RAIN ((CS LOSS COOP 0

5(11 (4.86 11.46 3.39 1II~49.
I 377.11 251.)( $6.11 2541.23)

1414444111 1144114441 •1541411l1 1111411144 15*1410155

44701010011 ROUTING

61 54IAE*T9.ES LOE OUTFLOWS

(5155 110110 ((CON (TAPE JOLT SIT (NAIl (STAGE (AUTO
20 I I S I I I I

*GVUNG DATA
ALOSS 11.05$ AVG lIES 18*41 1511 IMP LOTS

0 4  ION IN I I I I I

IITPS NITIL LAG *51111 I 1511 ITOIA (SPlAT
S I I 1.50 1451 INS I. I

STOOAGE IN I7323.N 34756.N 52104.15 114368.11 215136.N 24349Z.N

011721044 911 353.11 74740 150.00 4103.90 (33(3.00 17359.10

111111111* 1641511111 1441511454 lIHhlI SIl IUIIIIIII

ITI100INW ROUTING

43 *51411 $KAIlATft1* 150 OUTFLOWS TO NOSE 21

($155 (ClIP ((COW (TAPE JOLT JOlT (NilE (STAGE (*4410
l l I  I I I I I I

ISUI(I11 1*1*
45.051 CLIII 50 (El 15*41 (511 (PIP L$TR

I

II



—— ‘-I- V.~~~ 1W I T 
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5 7

NITPS 115184. (01 *51141 I TS& STORA (SPlAT
I 6 2 0.111 INS S O N  I. I

6411111144 6464111111 144114111* 114414*114 1111111111

11145(41 441150005011$

64 CONUC ROUTES (AGE OUTFLOW 1411)4 FLOW *11101121

15155 (ClIP ((CON (TAPE JOLT JOlT 111*41 STAOL INTO
21 2 I I I I 1 I I

0111011111 1114444441 5444444441 1111111111 1414141111

Ill- A 14110FF COIPUISTION

IO LOC01FI.QN C-7

($155 ICON (ICON (TAPE JOLT JOE 1511 ($1501 (AUTO
2! I I 0 I I 1 I I

11111001514 DATA
(41100 14*40 1_A SIN TISPA 11501 RATIO 1514514 (5*41 4.01*4.

I -( 2741 0.155100.51 IN I SIS I I I

NEC!? DATA
5021 0445 14 lIZ 124 142 172 196
IN 21.55 33 05 u.N 35.11 65.11 72.55 74.N

TRIOC COIPUIED IT TIC 01005111$ .134

I LINT $11111 P.Tkk 11104. 10(11 STIES RTIO11 $1111 CWSTL *4.1141 11(410
IN IN l.N 0.11 141 (.55 .50 .56 IN IN

SECESSION DATA
SlITS’ 1015 511511’ ZN.N 11101’ 141

(10-00-01*101 FLOW
10.1* LII PERIOD MIS £015 LOSS CON 0 110.0* LII 0010$ RAIl ((CS LOSS CON 0

54111 14.56 11.15 3.7$ 35566.
I 377.11 Z$L.)( 96.)( 1157.12)

IIIII IUU IUIU1111 1491914144 1111111144 1111514444

101(41 IITIIOGNSIIS

66 ~~SU1 LOCAL FUN C-i WITH FLOWS *110(2!

ISTAS (ClIP ((CON 11*01 JOLT SIT (lit (STAGE (AUTO
21 2 5 I I I 1 5 I

P

I11111IUI 1141411151 1111111114 11*1111111 1151441111

44~~~~~ 10111(51



67 10UT(AG T0 100E ZZ

(STAS 110410 ((CON (TAPE JOLT JOlT (lit (STAGE (AUTO
22 1 5 I I I 1 I I

IOVT1I40 DATA
01055 14.05$ AVG 11(5 (Sit (NT (PIP (SIR

1.1 INS IN I I I I s

ISIPS NITI. (AC *4151(41 1 TS41 5101* 150151
I 4 1 •.NI 1.155 I_IN I. I

4414445445 1444441451 1*54*11445 4fl5I4IH5 9455549444

WI-AREA 141444FF COI10UTATION

6$ LOCN. FL0I E-$

(51*5 ICON (ICON (TAPE JOLT JOlT (Ml (STAGE (45110
22 I I I I I I I I

- 11101001*011 RATA
11110 1111$ lilA SIN TRIOS 11501 RATIO ($44544 (Sit LOCAL

I -1 10.N 5.55 5111.15 5.55 0.555 I I I

PGEC(P DATA
SPOt MS IA 112 124 R48 172 196
IN 21.50 33.55 47.05 55.N 445.55 72.N 74.N

11001 CONUIED IT TIC P10051115 .134

LOSS DATA
LINT STill 01141* ITIOL 1011 STIES 11(00 STITI. CNITL 1.5*1 111410
I IN III 1.11 III 141 1.55 .50 .56 IN IN

IECESS ION DATA
SIlTS’ 121.11 OOCSII’ 411.11 11101’ 1.440

10-00-00100 FLOW
1404* ILMO 01*105 Nil ((CS LOSS CON S ILDA 1145 00(05 RAIl (11$ LOSS ClIP S

$111 14.86 ((.11 3.79 1229~ .
( 377.41 211.14 96.11 3457.35)

______ ______ ______1116411111 14199*1454 1164111111 IIIIIIUII 1114941414

10145141 NTOOOCRAPIIS

6110141(4110441(0 FLOW ii LOIN. FLOW *1101122

ISTAS ICON 1(101 (TAPE JOLT JOlT (lit (STAGE IROTO
(2 2 I I I I 1 I I

•.siiuu. •uiu.ui IR9IlIIIlI 111)111111 4*44*44144

11010100111441110
P

t TI MJN(IIVIu.1 POlL - MODIFIER OILS 4111405

($T~ ICON ((CII (TAPE JOLT SIT 411141 (STAGE INTO

I

I



I — 
~~ £ I I - I P I I I

ROIIT(IC DATA
1.05$ 1108$ AVG (US (SANE (NT (PIP LSTR

5.5 5.10 III I I I I I

I 1810$ 16101 LAG *51(41 I 15* STOIA (SPlAT
I I I 1.551 5.10 1.111 3255. I

51015k 3251.0 5050.51 $411.0 INIS.II 11751.11 4255.55 17551.11 2*0.55 Z4III.N 21111.11

I WTFLOW 2111.0 4055.0 4400.0 1555.55 1051.11 12111.11 14115.11 15310.N 16601.15 17111.15

I 5*44114411 54444*55*4 *4*45415*5 *511*155*4 54*5141455

NT01001APW 10411(10

I 7IODUTE FLON TO IOS€ Z6

(ST AR (CON ((CON (TAPE SIT JOlT (IAN ISTAGE (AUTO
24 1 • I I I I S I

I 
IOUT(VG DATA

8US$ CUSS AVG IRIS ISAIC lOOT (0140 1511
0.0 5.10 5.51 I I I I I

NIPS ISTIL LAG *51(41 1 1541 STORA (SPlAT
I 4 1 IllS SIN 1.111 I. I

I *414454454 1111554444 14144*4444 14414*1444 145141111*

SUB-551* 1454000 COIPUTAT ION

72 (11101 TO OTISCO LAKE 1-3

15118 (CON 11101 IT5PE JOLT SIT (MANE 151*01 (AUTO
23 I I S I I I I I

• 141150015110*144
• INTOC (1*40 TANA SIN 1150* 11501 1*1(0 ($4104) (SARI LOCAL
I 1 -I 42 75 IN 5111.15 1.15 1.111 I 1 I

NECIP DATA
I SF01 OIlS 26 1(2 124 P48 172 196
I IN 21.50 33.0 47.N 55.11 65.11 72.01 74.U

TINt 10110411(0 IT TIC 01001* (S -934

• LOSS DATA
I LINT $1511 511411 1TIOL 10(11 STIES IT1OI( STIlL INTL 1.5441 1TIIP
I I III III l.N O N  5.51 1.11 .75 .55 IN .40

RIC(S$(0W DATA

I STITS’ 1515 01c5l *41 11101’ 1.41

I (10-OF-PERIOD FLOW
10.1* ILIU 011(10 1*11 ((CS LOSS CON S 110 4* LII 00(05 RAIN ((CS LOSS CIII? S

I SUN 14.54 ((.44 3.39 57821.
13fl)( 291.14 56.14 1437.51 )

9*19444*14 IHII *ii*4 4*1*4*4444 144544*4*4 444541441*

I



141010011041 ROUT 110

73 01(510 LAKE OUTFLQ4)5 - MODIFIED 011$ METHOD

I (51*5 ICON (ICON (TAPE JOLT JOlT 11*411 (STAGE (AUTO
23 I I I I I I I

10411(10 0*1*
0105$ 0105$ AVG (ES (SAIL (NT 10140 LSTR

1.0 1.111 III 1 I S I I

NTPS 15101. LAG *54141 1 1541 STOPS (501*1
I I I SIN 5.05 5.111 29311. 0

5101*01 19411.11 21811.55 23915.11 2ALII.N 28311.11 31511.11 32611.11 348II.N 37111.11 3IJS.N
45751.55 523IS.II SOOSI.S$ 65311.15

14ITFLOI 205.15 ZIO N 211.11 200.15 211.10 lOI N 915.00 1611.11 2000.55 2111.11
1040.15 (511141 33711.N 53* 55

g •I*1444444 *44*144154 5441194455 •4*544441* 5*14*41444

I 141090015541 ROUTING

N 
74 ROUTE 01 1510 LIKE 041101.0115 TO NOOE 25

I 151*5 ICON ((CON (TAPE SIT .1021 IMIE (STAGE (AUTO
25 1 S I I 5 1 5

10411110 DATA
0105$ CLOSS AVG IRIS (SAllE (NT (PIP 1511

1.1 0.10 1.10 I 1 I I I

$TPS ISTOI. LAG *541K 1 1540 STOPS (SPlAT
I 10 4 1.111 1.111 1.111 I. I

lIllI RlI l 4*44444541 144*4*4414 5449444545 1544141144

I WI-AREA 14114000 CCIIPUTATIOM

15 5*10* 11110 ON’S~ ’4 RISUVOIl 1-4

I (STAR (ClIP ((CII (TAPE JOLT SIT (11NE (STAGE (AUTO
1 Z4 I I 0 I I 1 I

1410*0015514 DATA
i 114100 14.040 1*5* SuN T1SDA TRSPC RATIO 1511014 (SANE LOCAl.

I 1 -I 40.11 1.55 5111.15 III 0.10 I I I

PRICIP 0*1*
5001 OIlS 16 lIZ 124 148 172 P96

I III 21.50 33.55 47.50 55.55 45.55 72.15 74.11
I 11801 CON$JTED IT TiC 0*001*11 (8 .934

LOSS OATS

I LINT SINS 811411 11101 ERAIN STIES 21(0* STIlL INTL 44.5141 RTIIP
I IN III 1.11 IN III 1.01 (.50 .54 III IN

RECESSION DATA
SIlTS’ 250.50 01051’ *51  RT(0*s 1.6$

I I 1310-00-01*100 FLO14
1104* LII 00105 1115 (XIS 108$ CON $ 10.1* I&II 011(01 15(11 tICS LOSS CON’ S

I

II



SUM (4. 56 10.60 4.24 03772.
377.11 169.14 111.11 2372.161

54441414*4 4141444*55 5141411445 IHI*IHN 5*41444419

1111*00150* ROUTING

74 ROWS ‘~9IIrGI RESERVOIR - MOOWI1* 011511(11400

ISTAS (CON ((COW (TAPE JOLT SIT (lill 151*5 1*1(10
24 I I I I I I I I

ROUTING DATA
01OSS CLOSS AV G IRIS (SAIL (1107 (PIP 1.511
II 0.10 III 1 1 I I I

11510$ 15Th 100 *54141 I 75(0 STORA (SPlA T
I I I SIN INS 0.111 0. I

STORAGE IN IN.N 111.15 1981.11 350045 7940.55 1SZN.SS 22255.10 21511.15 32550 50434N.N 52311.11 6Z2N.N 721N.N

OUTFLOW 80.51 431.11 MIII 081.11 1171.11 (421.11 1170.00 1840.00 2111.51 2551.114255.51 1541S.IS 21411.11 44751.11

5141191111 144*1411*5 144*114545 11541*141* 541514*114

010100150* ROUTING

77 104111 ~~ N~4 RESERVOIR OUTFLOWS 10 1400( 21

151*5 ICON ((CCI lINE JOLT JOlT (NAIL (STAGE (AUTO
25 1 I I I I 1 I I

IOUT(IIG DATA
01.05$ CUSS AVG IRIS (Sit (OPT (PIP LSTRF II 5.011 0.51 I I I I I

MSTPS. 116Th LAG *54(41 I TSK STOPS (502*1
I $ 3 1.115 1.111 5.10 0. I

UllIIIll4 111*41*411 11114141*4 54111.1 19*4144445

COMBINE 010501*0145

75 COIISINE ROUTED FLOW 14(1(4 FLOW AT NOSE 25

151*5 (CON ((CON (TAPE JOLT JOlT (lit (STAGE (AUTO
25 2 5 I I S I I I

1115111411 1111144114 111*11441* l141541441 1111111111

SUN-AREA P11000 COIPUT*TI*

19 LOCAL (*1.011 C-S

ISTAS ice, ~co~i lINE SIT ~ i~~~ (STAGE (AUTO
2$ I I I I I I I I

I

I1



(41010015511 OATS
(14100 10140 1*5* $1155 TRSAA 12501 RATIO 1S1014 (SAIL LOCAL

I -1 105.15 0.11 SIN.SI 0.01 0.110 I I I

PREGIP DATA
5001 IllS IA 112 Ill III 172 196
IN 21.50 33.11 47.N 55.11 65.11 7240 74.15

I 11001 CO UTED IT TIE P11610 (S .934

LOSS DATA
LINT 511*1 ILTIR 11(01 EMIl SIllS 11(041 STRTL CElL 44.551 RTHP

S IN III 1.N III 141 iN (.25 .04 III IN

I 0(CESS(OI DATA
51115’ 251.51 011511’ 511.11 01(01. 1.41

I I EN-OF-PERIOD FLOW
110.0* ILlS 011(00 MAIl (XIS LOIS CON S MO.DA eLS 011(08 RAIN EICS LOSS CON S

$15 (4 .86 10.17 4.08 126945.
3flJl 274.14 114.14 3594.411

511194014 1111144444 •eI*Il*lU 111*4111*4 11*11*1*41

COII8(NE 1410R00*APIIS

80 05118(11 ROUTED FLOWS, LOCAL ((FLOW

I (STAR (CON ((CON (TAPE .4011 JOlT (MARE (STAGE (AUTO
25 2 I S I I I S I

111*1411*1 11111*015 *01111114 *1*119111* 511*11440

54*-AREA 14110FF COIPUTAT(OI

I S( LOC01 FLOM C-$

151*1 (COIP ((CON (TAPE JILT SIT INANE (STAGI (AUTO

I 25 I I I I I 1 I I

I 141010015014 DATA
(MUG (0140 1*55 SIN TRSDA TRSPC RATIO (NOW (SAIL LOCAl.

I -I 72.00 IN 5(II.N 1.11 1.151 I 1 I

I PRECIP 8*1*
$001 OIlS 16 RI2 124 848 liZ 294
IN 21.51 33.00 41.N 55.55 45.11 72.51 74.55

TINt COIPUTED IT 1141 01061* IS .934

I LOSS DATA
LINT SINk 01TKI ITOW. (RAIN SINS 11(041 STRTL CETI ALSII( RT(IP

i I 0.11 5.11 1.11 IN IN 1.00 1.N .54 III 0.11

1 RECESSION DATA
SIlTS’ 251.01 *555. *01 21(01’ 1.40

I 0 1*0000101 FLOW

I MS.DA 11.10 0(51 *011 (ItS LOSS CUP S USDA 11.1* PERIlS MAIN LOGS LOSS ClIP S



—— - - - - - 
~~~~ ~*.4* 1V.~I 1 ~YC~ ~~l

C 377.11 278.11 IN.4( 2387.481

•PIISHIU *411111111 11144114*1 1111191144 1111111111

1016(11 NTIUGWI4S

$2 CUSIRE LOCAL FLAW AT 101( 25

111*1 ICON ((CON (TAPE JOLT JIll (P141 151*61 (AUTO
21 2 I 5 I 0 1 0 I

_ _  
_ _Ul**1U14 111111*54* 41*4111111 4411111115 0*444411*

NT1ID6
~~~ 

1*1(10
I

(STAR (ClIP (LION (TAPE SIT PIT (AWE (STAGE (AUTO
26 1 I I I I 1 I I

1OUT(UG IATA
ILOSS CLASS *140 (116 (SAIL (OPT (PIP LOll

1.1 0.1* IN I 1 I 5 I

OSIPS 110144. LAG 1051(41 I T$41 ST1* 1SOl*T
I I 3 0.1* 0.1* 1.1* I. I

•I1IIIlUI 1111111111 1141111411 *Illll ~~~l *11114*14*

0518111 HYMOCUPIIS

14 00111(11 MUTED FLOW All FLOW *7 111126

(STAR (ClIP (LION 1TAPE SIT lIT (AWL ISTACE (AUTO
26 2 I I I I I I I

111,10111 1111111111 1114411441 IIUIft U4 1141444411

1101061*11 ROUTING

55 ROUTE FLONO TO ~~~ 21 (111(1 IflEIS I

(STAS (CON (LION (TAPE JILT SIT mit (STAGE (*1110
2 1 1  I I I I 1 I I

ROUTING DATA
0146$ CLASS AUG lIES (Sit (OPT 10110 LSTR

5_I 1.1* SN I I I I I

1610$ 11711. LAO 11154141 1 UK STIRS (SPlAT
I 6 2 1.011 1.111 0.111 I. S

111111 4114 1141111441 *1154*1144 4411441115 11111111 *1

1111-AlES 1(11100 CCIPUTAT(IN

04 LOCh FLAW IL-I) IT 27

I
I
I
I



(SING ICON (LION (TAPE SIT SIT 111*141 (STAGE 15(10
V 9 0 I 0 0 4 I I

I 1411*611011 DATA
(14(16 ((SIC TitA SlIP 1151* TISOC RATIO (11114 11*041 LOCAL

I -I 37.05 0 4 6  51N.N 0.01 0.1* 9 4 0

*6110 DATAI SlOE OIlS Re 112 124 148 liZ 1%
III 21.30 33.51 47.51 53.N 45.01 72.01 74.11

tROll COIPUTE) II 11(01161* 15 .934

I .  LOSS 8*TA
LMPT STIKR 1.7411 RTIOL (RAIN STICS 11100 STIlL CISTL SISIU 11(110

S III IN 1.11 III IN 1.01 .50 .04 IN III

RECESSION DATA

I SlITS’ INN 01115’ 155.11 RT(IR. 1.40

5 (11-00-00(01 FLOW

I 
164* LII 011101 RAIl ((CS LOSS COOP 5 110.0* 145.11 0(1(00 RAIl ((CS LOSS CON S

SIll 14.86 11.08 3.78 44874.
I 377.)l 281.11 S.)( 1327.32)

I 
_______154414111$ 1111*0111 111411414$ 454*44*414 111419141$

I MIMIRRIRII ROUTING

I 07 MUTE LOCAL 0(111 £ 9  TO (lOll (1

• 15155 (CON ((CII (TAPE JILT SIT 11*041 (SlICE (AUTO
• is I I I I I I I I

ROUTING DATA
01001 CLOSS AVG lIES (SAIL (VT 10110 LSTR

5.9 5.1* 0.90 I 1 I I I

NITPS 111181 (16 *54(41 I TSl( $7015 (SPIN
I 3 1 0.1* 0.1* 1.151 0. I

i STATION 21. PtMI I. 1110 I

I
(9. XI. II. Il. -(7. 37. (61. 235. 210. 521.

1549. (III. (984. 9%. $73. 259. (73. 74. 37. 28.
I 27. 26. 25. 24. 22. 21. 20. 21. (9. 1$.
I 17. IC. 15. 15. 14. (3. 13. Ii. 12. (I.

PEAK 4-1404* Z4-HOUI 72-41015 TOTAl. 14010141
• OTS 2111. 104*. 1412. 734. 934*.

CE 40. 30. 45. 21. 245.
I 1111141$ .3) (.41 2.22 2.36

11 13.91 41.91 54.2* 59.82
AC-FT 1015. 3 m .  4311. 4645.

71151* Cl N 0253. 3919. 5311. 5730.

I 
STATION 21. 01*00 1. 51(0 2

35. 34. 34. 15. 20. 75. 337. 475. ~~ 1156.

I 
,ea ..•. — ~sa 5.~ 5~~ 4I.• 11* 5. 55

I
I
I



I w,u.— ,iaj. Jyrl. rvyJ - ,~~. Ju. ’~~~~~~ iw~— g ~. ~,. — —
54. 52. 49. 47. 45. 43. 41. 30. 37. 34.
16. L 31. 29. 21. 27. 26. 24. 23. 23.

I PElt 4-1111 (4-111* 72-1404* TOTAL 0811*
IFS $221. 40%. 3253. 1469. (0134.
CIII (25. 106. 91. 42. 531.

11111(1 1.03 3.22 4.43 4.71

I
S 26.14 *1.13 112.01 ((9.45

AC-FT 2531. 6154. 8740. 9291.
110011 CII N 2591. 7537. (1700. 1(440.

I STATION 21 P1.01 I. 11(0 3

011101.014

I
II. 47. 44. 43. 41. 93. 421. 558. 499. 1328.

3472. 5274. 4944. 2491. (182. 447. $32. (15. 92. 71.
48. 45. 42. 59. 54. 54. 51. 49. 47. 44.
42. 45. 39. 37. 35. 33. 12. 30. 29. 21.

I PEAK 4-1401* 24-140(1 il-HOUR TOTAL 140141141
IFS 5274. 5120. 4154. 1834. 23420.
CIII 149. 145. 113. 52. 443.

(116111$ 1.20 4.03 5.54 5.89
II 32.69 102.21 140.69 (49.54

I AC-FT 2539. 7942. 10025. 114(3.
1 711111$ CU 11 3131. 9797. 13475. 14325.

STATION 2*. 01* 1. 11(0 4

OUW1*
57. 54. 55 52. 55. HZ. 515. 705. $30. 1504.

• 4446. 4331. 5057. 2900. 1419. 771, 519. 222. 111. 45.
L I SI. 7$. 74. 71. 47. 64 , CI. sO. 54. 53.

51. 4*. 46. 44. 42. 45. 3$. 37. 15. 34.

I PEAK 4-1101* 24-HOUR 72-4004* TOTAl. 140(1141
I IFS 4331. 4144. 4515. 2293. 25(15.

CIII 179. 174. 134. 42. 704.
(IICI41S 1.54 4.53 6.65 7.07

11 39.23 *22.74 164.83 170.47
I *147 3044. 9531. 13109. 1393~.I 7111115 Cl I 3755. 11754 . *4170. 17101.

STATION 21. 01* I. 1110 5

OUW1.CW
74. 75. 73. 75. 46. 149. 474. 940. 1118. 2112.

I 4195. $441. 7942. 3054. 1*01. 1536. 692. 294. III. 114.
105. III. 99. 94. II. $4. 02. 75. 74. 71.
45. 45. 42. 19. 56. 54. SI. 49. 47. 45.

I 01*1 6-111111 24-1101* 72-1104* TOTAL 08141141
• IFS 8141. 8102. 4457. 2937. 37113.

CS 230 232. Ill . 13. *041.
(116111$ 246 4.44 8.84 9.42

11 32.31 *63.45 225.11 239.10
I 1647 4012. IZ7SS. 17479. ($112.
I 111911001 5111. 15435. 21541. 22910.

I
I

II



I ——-—---—---. .----.-. . -

STATION 28. P1*1 I. RT(Q 4

I 95. 94. 01. 07. $3. 187. 142. 1175. 139$. 2441.
7744. 11551. 992*. 4982. 2364. 1295. 864. 370. 154. 142.
*36. 129. *23. 11*. lIZ. 117. (02. 18. 03. *0.

I $5. $1. 77. 74. 70. 47 44. 41. 11. 56.

PUN 6-11(1 24-1101* 72-1101* TOTAL 140141141
IFS l~~1. 11241. 1159. 3672. 46041.
DI 299. 211. 227. III . (326.

I uss Zi7 5.91 (1.91 (1.78
III 65.39 214.57 211.38 299.12

AC-FT SI??. 15885. 21849. 232.27.
MIS CUI 4263. 11594. Z6931. 21630.

I
I 114*04111* 14*4*114*1 0*44111141 II H*IIU 041*14*44*

COllIE NTIIOCRA95S

I 81 CAISUIE 170106169(15 57 28

I ($755 (CCV 1(1011 (TAPE JILT JUT l~~41 (STAG E 1*1110
28 2 I I I I I I I

1144 14*440 4*14111111 111IlIllIl IIIIUhIiI *411*4144*

i *11-01(5 111000 CONUTATIII

1 801*1.011110 MIII 10(11. FOCI (111(11 1111 OF 155(1 iC~Z)

(1701 (CON ((CCI 11501 .14.1 JOT IONI (STAGE (ONTO

I . 29 I I I I I 1 I I

I IITOROCW1I DATA
(14916 11* T A  54* 18588 71191 NT(O (SN (S~~ 11CM.

-I I 105.11 5.01 5115.15 5.15 1.1* I I I

UUIIIU$ 1141111111 1111111111 144104114 4*11*11111

I IflhhSCON.l MUTING

15101(1 FUN AT 118(29 78011(30

1 ~~~ 1t*~ 19611 lTIPl ,~ .T JOlT 11541 ($1511 15(78
34 I I I I I I I I

IONTZ $TI
Mill 61.011 5145 111$ 11*11 1101 (ON 1.811

1.1 1.1* 5.11 I 1 I I I

111101 11111 (AC 111111 I TON ITOCI (NUll
I 7 3 0.1* 0411 0.1* I. I

I 
__________ __________ _________ _________ _________SINIHIII 1111110$ 1111111111 IINSU I II IIISIISSII

I
I

I



Sl11-~~l 1*000 CONUTAT 115

91 1.0CM. (111*8-4

I ($155 (tON 11611 (TAPE JOLT JOlT (11*041 (STAGE 1*0(10
34 I I I I I I I I

19010611011 881*
I 11(11 (101$ TONS 54* TRIM 71101 RATIO (111 (SAlE LOCAL
I 1 -1 520.11 0.115*11.40 1.40 II. I I I

0811(0 IITA
1 5001 MIS 54 112 124 P45 in 106I 5.11 21.50 33.11 47.11 55.00 45 11 72.50 74.11

TONI 10191111151 7141011601111 .934

a (.015 887*I LONT $1101 1.11$ IllS. IM(U 5111$ 11(01 STIlL 111171. *0.5111 11(19
• I 0.11 0.11 1.01 0.11 III 1.00 .25 .06 0.01 0.91

811150115 5*1*I ~~~~ ~~.N C11 3040.11 ITICI. 1.40
U I £*ff4111 * 01111

11.5* 11.11 018308 8819 tICS LOIS CCV I 11.0* (11.15 00108 88(11 (ItS LOSS 10198

I 1* 14.06 11.11 3.7$ 68*377.
I 377.11 211.1* 94.1(19311.11)

54*1151151 01110114* *411111441 0*101011 IllIllIllI

I CIIS1I41 NTMO~~ wS

I 9210111(14111CM. FUN VIII 11110(501.011

1101 (2119 (16111 (TAPE JOLT JUT (ME (STAGE (*0(10
30 2 I I I I I I I

• 
•nssu ui S~~~Iiis u NIHsuu 011111411 115111101

I (11111(4*14 10111(15

93 10111 01.1* TI ME 31

I ($740 (ClIP 11201 (1191 ~~T JOlT 11141 (STAGE (ONTO
31 I I I I I I I I

MUTING 887*
tOll 61.01$ 015 (1(5 11141 (NT (PIP L$TR
1.1 1.101 1.00 I I I I I

1110$ 11911. US MIII I TON STIRS IS$8T
I I I 5.191 0.1* 5.1* I. I

HSIIIIIII 111111 *01 •IUIUIU 111110111 lIllIllIll

MMII C~~~T51IIu

II (SCM. Ru 5-1

I
I



I ($140 C01? ~~~ TAPI JOLT ,~$1 ME (STAGE (ONTO
31 I I I $ I I S •

11100511014 OCTAI (1716 (1115 TONS MI TRIOS 1*501 RATIO (MM (5*041 (.0CM.
I -1 144.01 1.01 5(11.11 0.01 INS I I I

01(110 NTA

I 1901 NIl 86 lIZ 124 148 172 196
IN 21.30 33.01 47.50 78.50 45.50 72.11 74.11

11101 COIPUIEI IV 1141 0111111 II .934

LOIS NTA

I (AIRY Sh ill till IllS. EM(N SillS 17(01 STITL CN$11 11.5111 0111?
I III III 1.11 0.01 III 1.11 .25 .06 III 0.11

ECESSION 8*1*

I 11818’ 321.50 ONIlI’ 1111.11 11141.2.11

I 
~~-0F-001OO FUll

110.1* 11.11 011(01 88(11 (115 LIII 101? I (11.8* 11.11 0(1(00 RAIN ((CS LOSS 1411? 8

I 1* 14.56 11.11 3.70 174726.
I 377.)( 211.11 94.11 5114.12)

IIIIISIIII 014*11111 lIll HIIII SIIIIIIIII l$14114114

I 811(81 NYOCOIRMIIS

15 0111(81 10191. 01.15 (1(78 01.011 AT NIlE 31

($155 (CCI? (CCCI (TAPE JOLT JOlT (ME (STAGE (*0(10
II 2 I I I 0 I I

I$SIIIUII 1441$IJJfl 111111111$ 111111114* 1111441111

I - 1*-MIS 8(11100 CIIPUTAUC

S LOCAL FUN 5-2

I ~~ ~~~ (TAPE JOLT JOT (1141 (STIlE (ONTO
3$ I I I I I I 0

(1141061*11 OSTAI (1114 (1015 1MM MI TUlSA h OOt 88fl0 (MM (SAlE LOCALI I I (91.11 0.015(00.50 0.11 1.111 I I I

P~~(P DATA
I ONE Ml 06 012 1(4 141 172 1%I IN 23.50 33.01 47.11 78.50 45.50 12.11 74.1171501 101111711 IT Ml 0111*115 .934

LOIS 417*
UNT 511(01 thU ITIIL £81111 5111$ 11101 *1I1~ CII$TL 1.111 11(19

I 0.01 1.50 1.11 0.01 1.11 iN .25 .06 0.11 0.11

81(5151811 DATA
I $1178’ 240.50 01611. *11 17108. 1.40
1 I 81 11-NS(N OLIN

I.



. rw 1. -I~~~ 1.~~~ L~~~ I 
— ~~~~ . Ptfl1*~~~~~~ I~~* I.~~ V - — . —

5111 14.56 11.11 3.78 134512.
(377.1* 211.11 96.1(3045.59)

I 
UllIIJISI 1111111111 ISIlNIlIl IIIUIIIII III UIIUI

lISlE ITNOCWII$

97 6101(141 LOCAL 01.11 5-2 11111 0181 AT POE 3$

I (Sill ICON IECCI (TAPE JOLT JIlT (111 ISTAGE (*100
31 2 I I I I 1 I I

1101514111 UIIIIUIS *111*11*41 111414*14* 1111101141

1*-MIS 191110 C0IPUTAT 1CN

I 9SLCCAL FUN I-I

15755 (CCI? (tIll 11*01 JOLT JUT 11141 Z$T*5( (AUTO

I 
31 I I I I I 1 I I

191116MM DATA
(1111$ (11115 TONA MI 10118 11*1 RATIO (11011 (SAlE LOCAl..

I 1 011.11 1.115101.0 0.01 1.1* I I I

I PIEC(PWA
SPOt III IS RI! 024 848 Rfl 194
0.0 21.50 33.0 47.0 78.0 45.00 12.0 14.11

I 11101 111117111! 1141 P00MM IS .934

LOIS MIS
LINT SlUM 017181 11101. 11*11 SillS 8110$ $1011. ~~TL tOll 1111?

I 1.00 1.0 1.11 0.0 0.01 IN .19 .06 0.11 .0

I 81(155(01181*
$i$1Qs ~~ .N 01151’ 2340.01 51341’ 3.45

I 01140401*01 014111I M~~ 11.01 OWN 88*11 tICS 108$ CUP S 11.18 11.11 58311 1*1 tICS LOSS CCI? S

SM 14.84 11.0 3.18 361708.
( 371.)( ZIIJ( %.)11I244.7I)

I *11*111111 UUUUU IIII HIIII 1114111111 $11111114

1015181(11(0161*110

99 615181 1061. FUN 1-I (1014 OLIN AT ME 3$

I 11740 (CON (CCCI 11011 JOLT JUT 1141 (STAGE (0170
3* 2 I I I 0 I I I

UUSISUS INIIS UII 01*111111 11111*1111 1111 111111

— 
_. __ 

.ernfl ~~

1
I
I
I



- - - 
~~~~~~~ ~~ r ~~~ I~NTh~ 

--

1 (0 LOCAL FUN 3-5

(5155 (CCI? ((CON (TNt ELY JOT 10181 157161 (h ID

I II I I I I I I I

1118041811 151*
11106 1116 TMI* SIN TRIM 11101 RATIO (MM (SMI (11*1.

I I -l 249.11 1.05111.11 1.0 0.111 I 1 I

0171100*1*
8001 MIS 14 Il! 1(4 1141 in 1%
5.00 21.50 33.0 47.00 55.11 45.11 12.11 74.05

I TR$Pt COIPUTEJ 11181011MM (S .534

LOSS DATA
LINT 511181 ALlIS 11(01 581(1 SillS *1(01 SIZTL CN$11 5.5111 RT(IP

I IN 0.0 .0 0.0 III 1.11 .25 .05 III III

I ECESSION DATA
STUTO’ 540.0 01131.2011.0 RTI08~ 1.41

I I CR40401150 014111
15.8* 11.81 00(01 1811 tICS LOIS COIl 5 15.5* 11.11 001041 05111 (ItS LOSS CON I

1* 14.86 11.56 3.30 343523.I I 377.)( 294.)( 8$.)( Ism.s3 )

I 1110111(1 IUIHIU *111111141 11*11(1(11 4*141144*4

10113(81 1111041811$

1 101 CIIS(81 LOCAL 5-5 h u h  FLOW ST IDlE 31

(Ills (CCI? 111410 (1*01 JOLT JOT (ME (STAGE (INTO
31 2 I I I I I I I

1411111111 1111*11111 114*11*414 IllIllIlIl 1111111111

I 1111161111 UIUTIIC

I 10$ 111110 LMI SITFLIN IT IN(F1Ei OILS 8111101

(5155 (CCI? ((CON (1501 JOLT JOT (ME (STAGE (AUTO

I 31 I 0 I I I I I I
ROVTIIIC DATA

ALlIS CUSS AVG (ES (Sit (OPT (PIP 1571
1.1 1.10 1.0 I I I I I

I 11810$ OTt 1*1 110(1 I TOE STIRS (SMlT
I I I 0.10 1.10 010 ~7IIII . I

STOOGE 442011.11 43*0.05 441111.0 45*0.00 41110.05 735111.11 00011.11 105005.0 0.00 0.11I 99110.0 $51011.0 111110 .0

01101.11 10.01 1011.0 3001.11 lOON 410.01 0101.0 1010.0 11101.0 0.0 0.11
27111.11 44711.01 11440.11

I
I
F

II



11780011114 WilING

I 
II3 NWE FLCU$ TO NOI( 32

11150 ICON (ECON (TAPE JOLT SOT (Iii (STAGE (AUTO
32 I I I I I 1 I I

I 
ROUTING DATA

ILON$ CUSS AVG (17$ (SlIt (OPT 101? 1511
0.0 0.10 1.0 I I I I I

1110$ OTt 1.14 1151$ I iSO STIRS ISONT
I I I 0.10 0.10 0.10 I. I

1441411411 1111*11(11 111(11(111 144141*414 111*141111

I 0l~51CA 01110FF

III 1.015.01050-4

I (STAS ItOh? (1101 (TAPE JOLT SOT (NAPE (STAGE IAUTO
32 I I I I I I I I

I $7010615011 DATA
(1116 11111$ TNE* MI 1018* TRSOC RATIO (0511 (SAlE 1.01*1.

1 -I 01.01 1.0 5111.11 0.11 0.00 I 1 I

PEC(P DATA

I SOOt OIlS 04 lIZ 124 140 112 196
IN 21.30 33.0 47.0 55.11 *5.00 72.00 14.11

11101 CCIPUTEI IV 1141 0004110 (5 .934

I 
LOSS IATA

111107 51081 ALTER 11101 58110 ST*S RTIOK 31111. COiL 5.501 ATII?
I IN IN 1.0 III 1.11 1.0 .50 .1* 0.0 0.0

15115$ (CI DATA

I STITS’ 1111 01101’ 211.0 11101’ 1.41

I 05-00-001(05 FLOW
115.18 15.01 001*5 1411 tICS 151$ 1115 11.00 ILS 00(01 RAIN tICS LOSS CCI? S

$11 14.84 11.18 3.71 36184.
I 377.11 011.11 94.)( 1044.44)

(lISIlIlIS 11(1114151 141441*441 IISIISIIII IIIIIIIIII

i Ch IlE 1111010811

I IN 115(81 LOCAL FLOW 5-4 VIII FLOW AT 32

($150 (CCII (CCCI (TAPE JOLT JOT (MIt (STAGE (*1*10
32 2 I I 0 S I I I

I 1114111141 4114111114 IlIlIllIll (*11114111 *111(11111

111111MM IIVTINC
... —— ,._ a. — .0~~~ar ~~

I

I

I



- -- —

(5155 ICCIP ((CCII (TAPE JOLT JOT (ME (STAGE (AUTO
30 1 I I I I 1 I 0

1017111 DATA1 1.51$ 11.055 M’C (5(5 (SAlE (OPT 101? 1.5101 1.1 1.10 0.0 0 1 I I I

RIPS Oil. US 111(1 TOE STOSA (300*?
I 4 2 1.10 1.10 0.10 I. I

1111111114 (1(1414141 IU(UIUI (1i.M4111* (IIIIU(II

I COllIE NTOOGR81IS

Ill 0151151011(1 FLOW Mliii FLOW ST IDlE (1

I (81*5 11411? ((CON (TAPE JOLT SIT (liE (STAGE (AUTO
01 2 I I I I I I I

I IIIUIII II IIISUIUI IllillIlli IIIUILIlI *4*11*4114

3181-101 111111FF COI?VTATIOW

I IIS LOCAL F1OW I-1

($155 (CCI? ((CCI (TAPE ~~.T JOT (MI (STAGE (AUTO
21 I I I I I I I I

1 110101MM DATA
(MVII (Ill TMEA MI TRIOS TRIPE 181(0 10101 ISlE LOCAl.

I -I 110.11 1.0 5(0.01 0.01 0.00 0 1 I

I PEC(? IOTAI $001 PIll OS lIt 524 148 172 596
IN 21.30 33.00 47.0 01.N *5.11 72.0 77.00

IDIOt CMMTEI IV 115000*0 (1 .934

LONi 5105 1111 h ilL 0*111 5701$ RT(Oi( STRTL COIL *11111 0Th?
I 0.0 0.0 1.0 IN 1.0 1.00 .30 .0* 0.0 5.0

IECESSICI DATA
$1110’ 250.01 11100’ 10.11 OT(C1’ 2.11

I 05-00-00105 FLOW
110.0* 15.01 00105 18(1 511$ LOSS CON S 10.11 4.5 001(55 RAIN ((CS LOSS 101105

SOIl 15.44 11.25 4.21 130553.
I 393.11 (16.11 117.11 3924.23h

I UUIIISI( UIIII UII I(HUII$I IlIlUllIl 1111114141

1 115(1511110*011

ISO 1151110111 FUN ST ME 11

1 11115 (Cl? (EON (TAPE ~~r IDlY (ME (STAGE (AUTO
11 0 I I I I I I I

I

I



I
SOil 00 2 1101061111 ST 28 PLAN I ITIC I

1175. 8552. 1135. 8814. 8772. 8751. 8953. 9(71. 9387. 11114.
12925. (3935. 181(0. (9314. 20319. 22072. 2369*. 74853. 257*0. (4134.
$4111. 25517. 25341. 24713. 24079. (3541. (3137. 22147. 22674. (26(0.
22449. 22741. (2054. 22944. 23041. 230*4. 73024. 22909. WIt . 22456.

PECI 4-11001 24-11001 fl-HIM TOTAL VOLUIE
105 24134. $4123. 25903. 24437. 753304.
11 740. 740. 734. *48. (1334.

111111$ .55 .19 .54 1.37

11-fT 12154. 51379. 1464*1. 373584.
S 1.20 4.77 13.61 34.71

TIIOUS CU I 15915. 63315. 191028. 441519.

SOI00 Z HTDROGIAPO *T (8 PtM I RTIO Z
9194. 9112. 9103. 9204. 9211. 9254. 9778. (1324. 10073. 12582.

18236. 24221. 20314. 30247. 32314. 35568. 37554. 39189. 45382. 40438.
40357. 30135. 38900. 31933. 31061. 3*44?. 34090. 33900. 35544. 35971.
3*201. 34350. 38913. 37448. 37439. 31411. 35828. 391*1. 39402. 39559.

PEAK 4-11011 24-11011 72-1111 TOTAl. VOIWE
COS 40438. 41110. 40(11. 38315. 1155511.
UI 1(31. 1(47. 1139. IllS. 32122.

(illS .07 .29 .83 2.11
S 1.87 7.41 21.17 53.22

IC-FT 01111. 19130. 271993. 573115.
1111$ CU I 7Am. 15376. 281225. 106803.

311002115061111*1 20 P1*11 0110 3
9353. 9132. 1357. 9399. 9414. 9508. 10101. 15904 . 11415. 13797.

01540. 28325. 33502. 35435. 37101. 40731. 43514. 45292. 46450. 44955.
44409. 440*5. 45207. 44180. 43287. 42489. 42403. 4(299. 42352. 42345.
42050. 43249. 43711. 44274. 440(1. 453(~. 13744. 46(23. 443*1. 44549.

O PUN 4-101* 24-11011 fl-HOUI 101*1. VOUIIE
10$ 46921. 14827. 44494. 44555. 1340*49 .
CR (330. 1126. 1317. 1242. 37944.

111115$ .01 .34 .97 2.43
5 2.14 5.57 24.42 41.74

11-fT 23221. 92224. 245123. 444811.
TIll Cli I (1141. 113757. 327524. $21131.

050021171106110151 28 PUl l 0110 4
95(3. 9492. 1531. 9505. 942$. 97*1. 10404. 11483. (2355. 15118.

23412. 32353. 31377. 44457. 42571. 44152. 49241. 33253. 52815. 53242.
53063. 52430. 51593. 51531. 49435. 49014. 40501. 45071. 49031. 41317.
40711. 511$. 5015. 5(213. 51059. 52391. 3(552. 53211. 53544. 53427.

PEAK 4-111110 24-Ill 12-1101* TOTAl. VOUJIE
11$ 13*27. 535*7. 53135. 51215. 1527413.
115 15(9. 1514. 1511. (432. 43254.

UCNU .11 .30 1.12 2.77
01 2.47 9.79 5.34 70.34

i-FT (4052. 1109*. 315156. 757435.
111011 Cl N 32551. 121998. 374342. 934202.

1~

II



$11 00 2 111840680111$ *1 28 P1*1 1 81(0 SI 9831. 9113. 1579. 9105. 10058. 10247. (1430. 12640. (3563. 11443.
($481. 40295. 47974. 50278. 52919. 56946. *4170. 43310. 65480. 44295.
64344. 43(48. 44971. 63008. 42825. 62263. 62(34 . 42211. 42430. 42020.
*3301. 43511. 444%. 45144. 45034. 464*1. 47021. 67451. 67759. 47951.

I PEAK 6-lOll 24-11011 72-110110 101*1. VOIWE
IFS 47151. 67054. 47340. *5143. 1904358.
CII 1924. 1921. 1907. 1845. 53925.

IIICMES .12 .49 1.42 3.45

I S 3.12 12.41 36 .00 87.10
SC-FT 33647. (33606. 387624. 944310.

1(10113 Cii N 41503. 144801. 478129. 1144789.

I
0 5 0 02 11750680116*1 ZS P1 * MIR T I Q 4

11151. (0133. 10228. 10376. ( 0401. 10774. (2251. 13819. 1S4~I. 19894.I 33860. 41171. 57454. 59943. 62941. 67609. 72103. 15346 . 78178. 79405.
797l~i. 11278. 78314. 71084. 75992. 75392. 15203 . 73420. 757(5. 76(52.
74710. 77311. 70110. 78805. 79*13. 80444 . $1114. 81640. 82014. 82255.

I PUll 410410 24-lOll 72-lOll TOTSI. VOLUME
IFS 52255. 82134. 51530. 78859. 2219143.
CII 2320. 2326. 2309. 2234. 64535.

lIlIES .15 .59 1.12 4.13
01 3.78 15.12 43.61 104.95I 11-FT siio. 161712. 4*9421. (130104.

11111* Cli N 51235. 199449. 519023. 1393943.

I 
________H N 4 I I  U•SHIa., 14H1 UH •ft0 1414

I KTMICR*PW

(14 *JTE FUll ST 2010 1006 33

(ST*8 (ClIP lOTS (TAPE ~ LT .111 lANE ISTIIE (AUTO
33 I I I I I I I I

501111110*15
81.06$ C4.OSS *96 111$ (SAlE (Opt (FlIP 1310

1 0.0 0.10 0.00 I 1 I I I

I USTPS 15151 LAG *115101 I TSll STORA (SPlAT
I 3 1 0.10 1.111 0.10 I. I

STAT1II 33• PIll li 0110 1

0175. *8*0. 8554. 9834. 9017. $779. 8025. 0958. 9171. 9581.
11132. 13014. 15456. 17119. 19211. 21529. 22154. 23541. 23771. 25503.
26002. 24021. 25156. 25291. 247(1. 241’l. 23505. 23175. 22017. 221(3.
22440. 22449. 52749. 22054. 22154. 2302*. 23043. 22999. 22005. 22854.

FEll 4-11011 24-101* 12-11011 TOTAL VOLUIE
IFS 24021. 34012. 25804. 24585. 139529.
CII 737. 737. 73*. 4%. 11041.

.05 .19 .53 1.34

I
I



T.~~~ ~~TT u.n
I IC-FT 120%. 51181. (44290. 364709.I 111111 CU I 15910. 63131. (50446. 452328.

I ST5TWI

I 9194. 9117. 1183. 9186. 9194. 9221. 94(1. 9787. 10326. 11240.(3897. (8338. 23445. 21415. 30372. 32511. 34989. 37270. 39842. 41171.
40459. 40044. 39*47. 38959. 37970. 37149. 34535. 36146. 35952. 359(2.
310(4. 3*1(0. 3*376. 3*990. 37453. 37932. 30392. 3*199. 39(30. 39322.

I PEAK 4-110410 24-1104* 12-HIll 10701 VOLIJIE
CFS 40459. 40351. 40032. 38240. 1125333.
CII 1(44. 1143. 1134. 1083. 318*6.

VICHES .07 .29 .83 2.44

I S 1.8* 7.37 21.13 51.82
11-FT 20109. 19402. 227544. 558116.

111114 CVI 24*8!. 97940. 210471. 688303.

I STATION 33. PUN I. 0110 3

OUIFLIU

I 9353. 0344. 9348. 9343. 9390. 9441 . 9704 . 11211. 0903. 12(04.
(5424. 20994. 27554. 324(4. 35539. 31956. 40449. 4318L 45(54. 4430!.
4*768. 4*573. 45090. 45131. 44255. 43385. 42793. 42463. 42351. 4239$.
42505. (0091. 43293. 43764. 44279. 44102. 45298. 45734. 4*000. 44215.

I PCI! 6-11016 24-11016 22-11016 TOTAL VOUJIE
IFS 46741. 44470. 4*30*. 44495. 1303*31.
CR 1324. (322. (311. 1261. 34915.

(ICES .00 .34 .97 2.36

I S 2.15 5.53 24.59 60.03
AC-FT 23142. 9(842. 2647*6. 446429.

11014 Cl I 21146. ((3305. 356553. 797358.

I ST5TIS 33. P1.11 I, RTIO 4

I 9513. 9504. 9512. 1530. 9515. 9441. 199$. 11414. (1482. 12953.
1*153. 2361$. 31414. 370*2. 41548. 43(70. 44117. 48001. 51112. 52437.
53040. 52021. 82371. 51511. 51505. 41745. 49115. 48144. 48929. 49015.
40333. *759. 51180. 50736. 5(232. 51147. 52347. 52811. 53174. 533*!.

I PCI! 4-101* 24-11014 72-lOll TOTAL VI.lJEI IfS 53381. 53279. 52744. 5092. 1483512.
CII (SIX. 1509. (494. 1441. 4211S

((Id lES .11 .30 1.11 2.49
I 01 2.45 9.72 28.12 68.32
I AC-FT 244(9. 114414. 3128Z9. 135621.

111011 CII 38506. 129042. 373533. 111375.

STATION 33. P5.11 I. 5110 5

OJTFLS
5 9131. 9105. 1541. 1002. 9974. 10(03. 11515. ((444. (2444. (4648.
J 19095. 3000?. 30404. 46183. 504(3. 534(1. 54811. 60380. 43186. 43030.I 64045. M**s. 45704. 6407*. 438*0 429*5 65407. 42003. 42281. *2404.,._ 0~~—• •~~~~~ .fl .. .. ... ..a.a ... .. .~~~..

II
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PCI! 4-tIll 24-KIll 72-KOUR TOIl. 901111
IFS 47654. 67533. 4*892. *4614. 1844386.
CII (916. 19*2. 1*94. 1831. 52284 .

11(115 .12 .41 1.41 3.35
10 3.11 (2.32 35.74 85.03

11-FT 33487. (32179. 384838. 955563.
111118 CU N 4*106. 163*51. 47461*. 112933!.

I
STATION 33. PUN 1. 01(0 4

I (1151. 10(44. 0(70. (0244 . 10344. 10546 . (1113. (2283. 13829. (6374.
23053. 33075. 4*495. 55159. 68113. 43498 . 41578. 717(3. 75234 . 77643.
79097. 79464. 79120. 71546. 7715!. 76(56. 73550. 75368. 75476. 75762
74112. 76743. 77393. 7*115. 75810. 79411. 80414. 8(064. SillS . $1091.

PEAK 6-1101* 24-HOUR 72-1101* TOTAL VOLIJIE
IFS 81*91. 81141. $0963. 70329. 2207121.
CR 2319. 2315. 2293. 2218. 62491.

111111$ .15 .59 .70 4.00
10 3.74 (4.91 43.29 101.44

AC-Fl 41532. 160587. 446058. 104440.
111111$ CU II 44994. 111151. 5749(2. 1349912.

I
•lSI~ )IIN NSHIIfl4 SIWUIJ I lIllIllIft 414H10H

P0% PUN 115105106 (ElI CF Ff11085 ~JIIR5 F58 ILTIPI.E PLAI-51T(O ECOlION(C CII UT*TIONS
P.3111(1 CHIlI FELT PSI 0(11110 CIlIc 111(11 Vii SWill
*811 11 115.1$ l5Il*IIL0%1E13)

0*1(05 PL1E1 TO FLOWS
IV0%1IOI STATION *1 P5.11 W(8 S 101(5 2 *15 3 *11 4 *8151 5 861(1 4

.11 ii .so *1 .0 .00

ItI*NFW AT * *00.01 I 1$. *51. 196. 535. 3(4. 332.
I 1(4.00) I 0.22)! 4.44)1 5.55) ! 6.Ult 8.89)! 11.111!

*JTU 10 2 - 511.58 1 7$. (54. (15. 234. 311. 359.
I 254.0% I 2.20) ! 4.41)! 5.51)! 4.6(1! 5.12)! ((.02)!

11301511111 AT 2 141.58 1. 5714. (1432. 14291. *7149. 23065. 5855* .
I 150.73) 1 141.84) 1 303.73(1 404.641! 485.53)4 447.44)! 50.32)t

2 ClISI~~ 2 247.05 1 5793. 11355. 144*1. 1737*. 23175. 28963.
I 439.73) 4 164.13) 1 330.15)! 411.1711 492.051! 434.11)1 $21.13)!

~~~~ 

10 4 547.11 1 313!. 130!. 1127. 10452. 14602. ($553.
I 6$.Th 4 (13.31)1 114.15)! 308.43)1 310.123! 413.50)1 514.87)!

ITMI~~~Il *1 4 118.11 1 2735. 5468. 1037. 8114. (0439. (3*14.
I 50.41) 1 17.44) 1 ISUIII 193.45) 1 232.32) 1 304.15)1 357.19(4

2 *81111 4 345.58 1 4220. 11(44. 150%. 18664. 54558. 311)0.
I 905.11) C 116.1911 380.15)4 440.41)4 385.57)! 308.45)4 110.90)1

I
I



I 111110058*1 *7 3 51.11 1 3559. 1111. 889$. 11418. 14231. 17797.
I 130.04) I 111.79) 1 301.50)1 051.97)1 302.37)1 413.14)1 513.95)1

I • 1011153 TO 4 51.00 5. 1914. 394*. 4934 . 5921. 7515. 9549.
I *32.01) 1 35.04) 1 111.30) 1 139.1311 161.61) 1 223.56)1 279.44)!

2 1011(11 4 454.58 1 4557. 13(15. 16393. 19672. 26229. 32717.

I 
I (117.44) I 185.61) ! 371.11)! 444.2111 551.05)4 742.13)! 128.41)1

1111111111 II 4 114.11 * 1450. 25416. 35520. 42654. 56832. 7(040.
I 474.34) I 402.30) 1 $04.43)! 1115.81)4 1 k.91) ( 1619.10)1 5111.6211

I 51UTU 10 4 104.05 I $48. *985. 2466. $119. 1*504. *8145.
C 474.54) I 24.5*) ! 86.20) 4 75.48)! *41.94)! 328.03)! 513.81)1

111115* 10 5 184.11 I 821. 1833. 2447. 3415. 6907. *0424 .

I
I 474.54) 1 23.45) 1 51.09)1 49.59)1 98.40)4 195.39)1 100*4)!

11111141111 AT 5 102.11 1 263$. 5276. 6395. 7914. 10552. 13110.
I 264.1$) I 74.10) 4 149.41)1 !$4.7SU 224.11)1 591.1111 313.51)1

I S 11SIIII 5 286.00 I 3060. 4020. 7544. 9246. 1351$. 1863*.
I 140.74) 4 86.46)1 170.47 )4 2(3.43)1 261.02)1 390.19)1 528.15)1

581115* TO 34 284.00 * 2577. 5193. 4405. 1999. 124~7. 17263.

I
I 740.74) 1 72.97)1 144.22)1 5*1.35)! 224.50) 1 353.08)1 4*3.03) 1

11058411)4*1 54 153.1$ * 4849. 9490. 12123. 14548. 11397. 24244 .
1 411.45) I 137.32) ! 274.63)! 343.59)1 411.95) 1 549.24) ! 484.38)4

5 05110111$ 54 441.05 I 7157. (4184. 17730. 2*420. 29529. 379*8.

1 1 1142.10) I 200.46)! 401.45)1 502.07)4 404.54)1 834.13)1 1173.71)1

1111101 TO 4 $41.01 1 7157. 14104. 17715. 25420. 29528. 3791*.
I (*42.1*) 1 202.64) 1 411.45)1 512.I7U 614.51)1 536.13)4 1173.71)1

I S C011010% 4 857.05 1 1341$. 26547. 13511. 41045. 54194. 49624.
I 0319.42) I 352.23) 1 710.51)1 951.011! (145.28) 1 *554.43) 1 1911.59) !

-. 51111(3 TO $ 037.00 1 11700. 23294. 29(31. 35(50. 48025. 4*131.f 1 0319.42) I 331.29) 4 459.61)1 $24.91)! 915.54) ! 1361.11) 1 1731.1231

09111*811*1 7 $9.10 1 3132. 6244. 1830. 9334. 13520. 15640.r I 231.51) I 05.41)1 111.35)1 221.12)1 264.17) 1 354.16) 1 443.44)4

051135* 10 * $9.00 * 2337. 5*73. 1342. 08*0. (1744. *44*3.
1 230.51) 4 *3.14)1 166.31)! 207.8*) ! 249.47) 1 332.62)! 415.78)1

2 2 0511010% $ 944.00 1 15194. 24459. 3157!. 34135. 50260. 63931.

1 ( 2430.13) 4 345.18)1 692.54)! 063.6*)! 1043.14)1 1423.43)1 1*10.3*)!

00111010 II 946.00 I 11*29. 23523. 29410. 35494. 48475. 4*410.
I 1450.13) 1 334.95) 4 664.05)1 *32.79)1 1115.12)1 1372.47)1 5744.5S)(

I - NtINC~~~ AT 9 10.0 I 40*. 1217. 1521. 1025. 0433. 3042.- 4 44.41) ( 11.031! 34.45*1 43.07*! 51.41*! 45.91*! $4.13) !

O 0017(110 0 (0.13 1 601. 1201. 1502. *112. 2403. 3003.

1 1 44.42) I *7.01)4 34.52)4 42.52)1 51.13) 1 41.04)1 85.05) 4

1 0511010% II 964.01 * 11922. 237(4. 29642. 3571$. 45772. 42151.

2 
( 2496.7*) I 331.55) 1 471.51)1 134.31)! 1011.43) 1 311.11)11157.0911

1 01111011$ 15 944.0 I 1*544. 2296!. 51702. 34543. 47266. 60155.
I 8096.13) I 324.81)1 415.15)4 1*2.74) 1 179.4*)! 1331.43)1 1713.49) 1

I
I
I
I



111*0080)4 *1 11 105.0 1 20346. 40132. 51915. 6111$. 11444. 10(830 .
1 471.91) I 574.70) 1 (153.40)1 1441.75)! 1730.50) 1 2304.10) 1 ~~3.49)(

00111(8 10 II $3.11 I 560. 839. *034. 1212. 1845. 2406.
I 473.97) I 15.85) 1 23.74)! 59.34)1 31.30) 4 55.23)1 68.14)4

MUTE) TO IS 105.0 I 551. $31. 1154. 1243. 1017. 2371.
I 473.97) 1 15.0%! 55.80)1 29.15)! 35.11)1 31.46)1 67.13) !

~~ *i u szi.u I 4145!. S1~3I. (04647. 155377. (47434. 204595.
I (357.15) I 1115.3114 2330.12)1 2563.20) 1 3555.94) ! 4141.35)4 5926.54) 1

2 05110(0% 12 707.0 I 42350. *4221. 515154. (26101. 1479%. 204192.
I ~~~~~ I 1191.223 1 2304.08)1 5971.41)1 3570.79) 1 4157.11)1 5943 .49)1

MU1(~ TO It 707.0 * 700. 5514. 3000. 4113. *2310. 19824 .
1 1 131.12) I 19.02)1 11.31) ! *4.95)1 133.47) 1 340.32)4 561.34)1

11095* TO 13 707.0 I 700. 5500. 3000. 4701. 12312. 19701.
( 1 131.12) I 19.82) 1 11.11)1 *4 .95)4 133.12) 1 340.65)! 558.05)4

11111141111*1 13 34.00 1 115*. 3*15. 4*94. 5013. 7831. 9709.
I 111.01) 1 55.44)1 110.07)1 130.59)4 146.31)1 221.75)4 277.15) 1

2 0511(0% (3 746.11 I 2458. 4415. 5637. 7109. *3047. 21938.
( *132.13) 4 75.24)1 130.68)( 140.19) 1 201.31)1 392.04) ! 422.90) !

00111(1 TO 14 144.0 1 1917. 3419. 4912. 5152. 13(64. 209*4.
1 1932.13) I 54.21) 1 96.05)1 139.1911 169.39) 1 372.76)! 592.22)1

0*8*891*1 14 34.00 1 1927. 3854. 4817. 57*0. 1707. 9634.
1 13.24) I 54.54) 1 10.12) 1 131.45) 1 163.61)! 211.24)1 272.00)1

2 055110% 14 782.0 I 3314. 4021. 7370. *7*1. 13470. 215(2.
I 3125.31) I 95.21) 1 171.41)1 208.71)1 240.66)1 311.42)1 404.16)1

01011(1*11 AT 14 752.0 1 43219. 84557. 111197. (29*34. (73114. 216393.
1 2025.37) (5225.51)1 2451.13)1 3163.11)1 3474.54)1 4102.05)1 6127.57)1

2 05(1010% *4 1568.0 I 46113. 9(616. 114432. 137179. 18268!. 2282*5.
1 4150.74) 1 131L141( 2896.8)1 3240.3411 1151.4151 517t.%~ M64.3~)I

11(111* TI 14 568.0 1 3400. 8700. *700. $710. 1111. 1711.
(4150.74) I 94.21)4 244.34) 1 246.36)4 246.34) 1 244.31)! 246.34)1

MUTCI TO IS 1564.11 1 3411. $710. 4708. 8700. $711. *705.
I 4050.74) 1 96.20)1 244.31)4 246.34)4 246.36)1 246.34)1 246.36)4

S COISIJII 15 2520.00 1 14944. 3144!. 37402. 43295. 55466. 6185*.
I 4547.04) I 423.15)! 096.54)1 (059.12)4 1225.97)11514.70)1 1949.04)4

0059(3 TO 10 2331.0 I 14139. 30071. 35424. 40440. 52754. 64739.
I 4547.49) 1 40.31)4 851.02)1 1103.14)1 1159.86)1 1413.13) 1 1833.21)!

11*8*8)4 *1 16 191.10 I $770. 17539. 21124. 261*9. 35079. 43049.
I 444.491 I 240.33) 1 444.64)1 620.83) 1 144.91) 4 913.32)11141.6511

MUTE) TO II 191.10 1 8301. 16613. 20766. 54921. 33226. 41533.
1 694.41) 1 235.22)1 470.43) ! 51*.OIH 715.65)1 940.1411 1174.11)1

2 511510% II 2719.01 I (4213. 30229. 354(0. 41(81. 53049. 65111.
I 7012.1$) 1 402.44) 1 155.11)1 1100.3411 1164.11)1 1510.11)I 1143.45)1

01 II *7 *01.10 1 11151. 23040. 2100*. 38761. 41681. 34401.
I $20.04) I 337.50)1 415.04)1 043.14)1 1111.68) 1 * 17) 1 )417.7fl I

I
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MUTE) TO 17 201.10 1 2523. 3411. 4860. 50*49. 59204. 27153.
I 520.04) I 71.43) 1 94.3111 594.25) 1 305.61) 1 546.11)1 168.07)!

MUTE) TI *1 20* 00 I 2440. 3010. 5197. 18(7. 14131. 21256.
I ~~J4) I 49.011 44.20)! 147.14)1 215.02) 1 400.12)! 573.51)1

~ *810% 5$ 931.51 1 1611$. 33*4*. 340(0. 44551. 56449. 6*523.
I 13ILTh I 454.44) 1 947.Sfl I 1114.64)1 1262.40) 1 1538.44) 1 1910.35)1.m~ at *8 19.13 5 705. 1414. 1770. 2124. 313*. 3539.

U I 11.2*) I 30.0*14 41.04)4 50.11)1 40.12) 1 08.1011 100.2214

2 940(0% II $35.00 I 16002. 33829. 39093. 444*3. 56515. 68492.
I 7411.1*) I 45.35) 4 90.43) 1 ((07.04)4 1265.2*11 (602.30)1 1945.15) 1

5140010 2) 2934.00 I 15451. 32572. 31923. 43321. 54904. 64106.
I 7815.95) I 043.19) 1 9U.78 I 1013.14)1 1224.05) 1 1554.11)1 1101.91)1

~~~~~~~ 
AT *9 10.0* * 5333. 10466. 13333. 15949. 2(333. 26664.

I 82.02) I 551.02) 1 112.05)! 317.55)! 453.16)4 604.07)! 155.0911

0007010 21 10.11 I 3197. 6338. 7993. 1342. 527*9. 159%.
I 82.0$) I 05.54)! 111.07)1 226.341! 271.8*)! 361.IS)I 432.4111

Z COISIU SI 3837.15 I 15710. 3240. 30062. 43494. 55(27. 64185.
I 7143.74) 1 444.80)1 925.49)4 1071.10)11231.41)4 1341.12)1 1196.79)!

119151*8ls *1 3* 74.00 1 1*98. 11191. 22739. 212*1. 36383. 4347$.
195.44) I 87.561! 5*5.12) 1 443.10)4 772.41) ! (031.24)! 1281.00) 1

lIVID 10 20 74.13 1 179. 35*. 456. 55. 751. 1124.
I 191.64) I 5.16)4 10.13)1 12.9311 15.72) ! 25 .44)1 31.03) 1

1101(1 TO SI 74.11 I 171. 354. 431. 549. 745. 103*.
I *91.46) I 5.01)1 (8.52)! 12.7*) ! 15.54)1 21.00)4 31.01)1

t 051510% 21 2111.00 I *5*77. 330(4. 3*404. 44007. 55*2*. 47932.
I 0157.0*) I 449.5*) ! 931.97) 1 1009.74)4 1244.13)11510.66)1 1923.4211

19111(1111 AT 21 27.10 1 1504 . 3160. 3159. 4751. 4335. 79(9.
I 49.13) 1 44.ISU ~.4*) 4 112.1251 134.54) ! 179.39)1 224.24)1

2 051510% 21 3131.00 I 159*3. 33063. 315(5. 44079. 55914. 68153.
1 1*21.1*) I 450.31)4 936.2911 1091.4611 1240.19)! 1513.41)1 1927.04)1

11010 10 22 3(30.11 I (5704. 32115. 30247. 43145. 55445. 61405.
I $127.15 I 047.11)1 109.2*)! 1113.05) 4 1230.71)11570.54)1 1911.94) 1

11110(101141 22 18.15 I 7744. 1527. 19409. 73291. 310%. 50*9.
4 ~~~~~ ~~~~~ ~~~~

2 (11510% 22 3236.11 I 1517. 31*9*. 31351. 41049. 5563*. 11492.
1 1111.38) I 441.14)1 131.551 5115.97)4 (742.22)! 1515.2711 19*4.02* !

0040(3 10 32 3236.00 1 13035. 21531. 32504. 31543. 4*1(1. *177.
1 000* 15 I 425.1614 174.04) 1 40.40)! 11*3.11)1 1302.5311 1664.31) 1

00(0(115 26 3234.00 I (0971. 21442. *401. 37409. 47430. 1510.
I 0011.15 4 423.12)! m.17)I 41741)1 (139.30)11307.2314 I437.M3~

11 AT 23 42.70 1 445$. 113$. *1044. 13253. 1787*. 22*04.
I (*0.3!) I (8.10)1 250.19)4 112.74) 1 275.791! 15.55! *15.4*)!

1570 TI 23 40.70 I 74*. 113$. 2000. 22*8. 4374. 4589.
4 ((0.14) I 21.1111 09.17) 1 36.43)4 42.01)1 *22.91)4 515.17)1

t
1

- — flr $th- ~ ----



~~~~ 

TO 25 42.70 1 501. 1319. 1667. 1911. 272*. 36(0.
I 110.5*) I 14.54) 1 37.35) 1 47.11)1 54.13) 1 77.03) 1 (02.22) !

$UM~~~ AT 24 40.00 1 5101. 11202. 12753. 15304. 20405. 25504.
I 174.121 1 144.554 310.10)! 141.13) 1 433.35) 1 517.05)1 722.87!

51101$ TI 24 41.11 1 1*40. 131*. *428. 1742. *109. 2111.
I 176.12* I 32.1111 42.551 46.11)1 49.551 54.55 ! 56.63)1

MolD TI 31 40.11 I 115. 1411. 1391. 1717. 1174. 2011.
I (78.121 I * 7714 41.9511 45.13) 1 40.33)1 53.15)1 36.6314

2 05)510 15 110.71 1 1654. 1*00. 3261. 341$. 4394. 56*0.
I 706.71) I 46.91)4 79.29) 1 92.33) 4 112.44) 1 *30.09)1 151.8511

M1IN(~~ I AT 25 102.00 I 5570. 11141. 13924. 16711. 22282. 27052.
1 244.18) 1 157.74) 1 315.4*)! 314.34)1 473.2114 630.15)1 71$.69)(

t 051510 25 712.7* 1 6244. *2(69. 1510$. 1797*. 23907. 29154.
1 55.09) 1 177.37)1 344.55)! 427.2011 500.03)1 474.97)1 145.31)1

*7)511111 AT 25 12.00 I 3355. 6103. *306. 10044 . (341*. 14773.
I 104.4*) 1 94.99) 1 119.9*) ! 737.40)1 2*4.97)! 379.97)1 474.94) 1

z aszo 25 2*17* 1 9742. *1145. 225*1. 26965. 35099. 44044.
1 737.37) I 261.24)1 314.3711 439.4314 743.54)! 1114.54)1 1265.15) 1

004)1(111 24 214.70 I 5545. *0654. (3130. 1563. 29730. 25914.
4 737.37) 1 151.0314 301.49)1 372.52)1 440.691! 5*7.1251 733.11)1

2 05)510 24 3531.70 1 11440. 70*27. 34150. 31553. 51532. 61324.
I 91)8.57) I *94.42* 4 $14.15! 947.24)1 1119.46) 1 1431.91)1 1742.17) 1

0001(178 31 3020.70 I 14131. 20545. 33841. 39250. 50702. *1 *23.
I 91*4.57) I 473.74)! 15.06)1 959.02)1 (111.47) ! 1421.5) 1 1730.12)!

i1I51~~ I 61 27 37.00 1 327$. 656. *195. 9034. (3(12. (6390.
I 95.03) I 12.12) 1 *85.44)4 232.06)1 270.41) 4 371.29)4 444.11)1

8001(3 90 2$ 37.00 1 SIll. 427). 5216. 6331. $141. 10531.
I ~~~~~~~ 59~ a~ (19.51)! 149.39)! 179.27) 1 Z$.I3U 218.1$~

~~~ ~ ~~ ~~~~~ ~~~~~~~ ~~~~~~~ ~~~~ ~~~~I 97*4.4*) I 474.52) 1 109.31)1 159.82)4 1*12.41)1 1422.1311 1732.42*1

NTNIC~~~ AT 29 00.00 I 0. 0. 1. 0. I. I.f I 239.0*) I 1.01)1 1.00) 1 0.00) 4 0.15)! 0.00)1 0.00) 4

5140(313 30 110.00 I 0. 0. I. 0. I. I.
I 239.15 I 0.11)4 1.00) 1 0.00)1 1.00) 1 0.11)4 0.05)1

4011(1111*1 1* 529.0* I 23315. 46610. 5*243. 69915. $3221. 114526.
1 *371.))) I 409.13)1 1319.04)1 *449.12)4 1979.7$) I 2439.1111 324944)1

7 (11510 30 629.10 1 23315. 44410. 50263. 69915. $3221. (11526.
1 *421.10) 1 639.1311 13)9.04)1 (449.02)1 1979.7011 2439.71)! 3799.44)1

51511 1* 3* 429.11 * 73311. 44611. 50263. 69915. 93721. 116524.
I *421.10) I 600.11)! 1319.1111 1449.12)1 1979.70) 1 2039.7111 3099.4411

l! ~~~~~ AT 31 (44.00 1 4722. 1444. 1111$. 14145. 18001. 23*09.
I 312.05) I 135.71)1 247.41)1 334.2711 401.12) 1 334.551 664.5211

2 ~~~I0 3* 773.15 I 1*17. 311*4. 1541. $4001. 117*10. *48136.
I 191.55 I 74*314 (001 *7)1 1954.00)1 ~~~~~~ ~~~ 3141.17)1

I



N1MI
~~~ 

*1 31 115.0* I 155. 100*9. 1261*. 15134. 2117*. 25223.
I 271.151 I 141.83) 1 205.49) 4 307.11)1 420.54)! 571.31) 1 714.23)1

2 051510 31 $70.11 I 27105. 44*70. lOW. 94555. 121740. (*095.
( 2774.01) ( 911.151*11*.73)1 W$.44)I 2736.1311 3645.55! 4354.81)4

wnuarw AT 3* 11.11 1 8002. 16715. 70811. 25157. 3341*. 4(762.
I 745.92) I 231.51)1 413.00)4 591.11)1 719.51)1 944.16)1 1)11.57)1

2 (11510 31 1144.00 1 34371. 7304* . 91381. *09542. 144007. 1*2603.
I 30*9.13) I 1934.15) 1 *0*0.29)1 2505.34) 1 3107.44)1 4(36.50)1 5171.13)1

091110515)1*1 31 769.15 I 11077. *153. 4701. 57230. 76304. 95303.
I 494.71) I 540.19)1 1151.551 1351.47)1 1620.57)! 2161.15)1 2711.94)1

2 051510 31 1435.80 1 42495. $4910. 10623*. 127415. 161918. 212474.
I 31*6.43) I 1203.33)! 2414.45) 1 3001.32)1 36)9.91)1 48*3.31)4 4014.64)1

001(1(3 TI 31 *435.00 1 $466. 12305. 140*6. (5077. 19464. 73053.
I 311643) I 245.30) 1 341.44)1 311.17)1 449.59) ! 351.15)1 452.79)4

0007(3 TO 32 *435.00 1 *666. 12305. 14001. (5117. 11464. 23053.
I 3714.43) 1 245.30) 1 340.44)1 310.8711 449.55 4 531.15)1 452.71)!

09~~~~~ 01 32 24.11 1 ISIS. 7430. 3030. 3645. 4069. 6075.
I 72.3!) 4 34.41)1 60.1114 *4.0211 103.22) ! *37.61)! 172.03) !

2 (11510 31 (463.00 1 154. 12502. *4309. 1411$. 19741. 23409.
37*9.13) I 241.10* 4 55.01)1 415.11)4 454.41)1 55.50) ! 662 *4) !

1105) II 2* 461.00 I 8754. 1243*. 14229. 16032. *9659. 23209.
4 37*9.15) I 747.93)! 352.07)! 407.9214 453.11)1 554.69)! 459.47)!

2 (11111511 20 *20.7* I 25303. 39439. 46390. 53447. 477(1. $1954.
(*1002.55 1 772.17)( 1114.7I)4 %313.I3) I 1513.45) ! *9*7.35)! 2320.49) !

MtIII~~~ AT 1$ 10.11 I 3611. 1751. 1064. *0*77. *4503. 18(21.
I 204.15 I 101.61)4 15.34)! 25637) 1 55.01)1 419.47) 1 313.31)1

1051510 2$ 5131.70 I 24*36. 40*31. 44900. 53617. 47151. 82255.
113101.45) I 741.11)1 * 130.70) 1 13*9.61) 1 (518.51)11924.14)12329.20) 4

MUTE) TI 33 51* 70 1 2001*. 40459. 4676*. 53311. 41656. 11031.
1)3511.45) I 734.81)4 (145.67)1 1374.31) I I511.55) 1 1915.791I 2311.19) 1

I PUN N1~~~~~ P81)517 151-I)
NI 11(Tt 15*180 £11950

• 1.111 0*FICATIN 34 1(179
)IIIIIII NINIIIIN III IIUINI
I
151180L 3311180 NT.
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HYDRAUI. ICS

Figure C-~7 Rating Curve At Lock 0-7• Figure C—18 Stage Discharge Computations
Figure C-19 Stage Discharge Curve
Figure C-2O Stage Storage Computations
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~ This report provid es infor matio n and anal y s is  on the ph ys i c a l  cond i t ion of
the darn as of the repoi t da te . Inf or mation and anal ys t s  are based on v isu a l

~~~~~~~~~ in spect ion of the dam by the performing organiza tion. -

~txam1na tIon of availabl e documents and a visua l Inspection of the dam did not
reveal conditions which consti tute an imediate hazard to human life or prope r-
ty. However , additional studies should be undertaken to further evalua te con-
ditions affecting the dam.
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SECy RITY CI.A$SIFICATION OF THIS PAO((WP..~ D. XnS.t.d)

-~ ~~ ~
1. Within one year of notification , compl ete the following Invest iga—

• ~ tions:

~ a. Perform a detailed investigat ion inc lu ding subsurface Investiga-
I 

• tlons to determine the extent of and method of repair for ~
~ through ;the-dam and under— the-dam seepage.

2. After the aforementioned ’ Inve stigat ions , the remaining deficiencies
: 

S 

requiri ng remedial work should be completed within the next construc-
~ tion season . The fol l owi ng improvement needs have been ident lfi~d:.

a. Repair seepage and leaks through and beneath the dam. -

— - b. Repair the masonry in the east abutment wall. Align the masonry
units and replace the missin g masonry unit. 

-~~~~

c Repair the boil located in a land area al ong the ri verside wal l
- 

- 
- of the naviga tion channe l . .

Computations prepared according to thJC~~$ of En g ineers ’ Screenin g Cri teria
establish the spillway capacity of 62,500 cf-k at 76% of the PMF , with the PMF
and 1/2 PMF fl ows at 81 ,900 cfs and 46,800 cl\ respectively. Since the dam is

- 
— - - capable of passing the 1/2 PMF without being o ertopped , it is assessed as

Inadequate.

-a

— i’ ’ .’ - - - -.  — .-.~~~ . - - - -•

~~
- - - - - - 

-  -

- -e.~r 4 1  . .t r ~~~ . , ~~ ~~ ,•

..- -~~~~‘:~~
-
~~•-~~ 

•~~~~- ~~~~~~~~~~~~~~~~~ ‘~~~!~~~ .
~~
‘j - -

- - - - 

SECURITY CI. AUI Pl C ATIO N or ~sis PAOE(*b.n 5.,. tnI. ,Id)
5 - - -  —. -- . - -

-. — S T  S . - - - •_
~~~-t-~~ - - -~~~~~~~••-. . - -—-5-


