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PREFACE

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

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team.

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

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established guidelines, the
spillway design flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm runoff), or fractions
thereof. The spillway design flood provides a measure of relative
spillway capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size of the

dam, its general condition, and the downstream damage potential.
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam: Lake Quinn Dam
NDI ID No. PA-00145
DER ID No. 64-43

Size: Small (12.2 Feet high; 305 acre-feet)

Hazard Classification: High

Owner: Mr. David Beynon, Sr.
Rd 2, Lake Quinn
Box 125
Waymart, PA 18472

State Located: Pennsylvania

County Located: Wayne

Stream: Tributary of Middle Creek

Date of Inspection: 4 November 1980

-The visual inspection and review of available design and construction

information indicate that Lake Quinn Dam is in fair condition. Deficiencies

noted during the inspection included the lack of functional drawdown

facilities and minor seepage through the masonry near the right abutment.
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eased on the size and hazard classification of the dam, the recommended

Spillway Design Flood (SDF) varies between 1/2 the Probable Maximum Flood (PMF)

and the PMF. The I/2 PMF has been selected as the SDF due to the size of the

dam and reservoir, and the downstream conditions. The hydrologic and

hydraulic computations indicate that the combination of reservoir storage and

spillway discharge capacity will pass only 3 percent of the PMF without

overtopping the dam. Overtopping the dam could cause failure, which would

lead to a significant increase in downstream loss of life and property

damage. Therefore, the spillway for Lake Quinn Dam is considered to be

serious'v inadequate, and the dam is Judged to be unsafe, non-emergency.

It is recommended that the owner immediately:

(1) Retain a qualified professional engineer to perform a detailed

hydrologic and hydraulic study to further assess the discharge capacity of the

spillway and develop remedial measures found necessary to provide adequate

spillway capacity. This study should also include development of an adequate

drawdown facility for the dam having positive upstream closure capability.

(2) Seal the existing sluiceway, unless rehabilitation is undertaken.

(3) Monitor, the seepage near the right abutment and take appropriate

remedial action should the condition begin to worsen significantly.

(4) Remove trees and brush from the abutments, and the cable and wire

from the upstream face.

(5) Develop formal surveillance and downstream emergency warning system

for use during periods of heavy or prolonged precipitation.
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LAKE QUINN DAM

(

(6) Prepare an operation and maintenance manual or plan for use as a

guide in the operation of the dam during normal and emergency conditions.

(7) Develop a schedule of regular inspections by a qualified engineer.

Approved by:

DEPARTKENT OF THE ARMY
Baltimore District, Corps of Engineers

JAMES W. PECK
Colonel, Corps of Engineers
District Engineer
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

LAKE QUINN DAM

NDI ID NO. PA 00145

DER ID NO. 64-43

SECTION 1 - PROJECT INFORMATION

1.1 General

A. Authority

The Dam Inspection Act, Public Law 92-367, authorized the Secretary

of the Army, through the Corps of Engineers, to initiate a program of

inspection of non-Federal dams throughout the United States.

B. Purpose

The purpose of this inspection is to determine if the dam

constitutes a hazard to human life and property.



1.2 DESCRIPTION OF PROJECT

A. Description of Dam and Appurtenances

Note: The U.S.G.S. Quadrangle Sheet (Waymart, Pa.) indicates a

reservoir elevation ot 1352, which is used in this report as

existing spillway crest elevation.

Lake Quinn Dam is an earthfill and dry stone masonry structure with

an overflow spillway section and concrete cap. The overall dam length is

approximately 150 feet and the low point of the dam's crest is 12.2 feet above

the downstream toe. The spillway is an uncontrolled broad-crested weir having

a length of 66 feet. There are no functional outlet facilities for the dam.

The present spillway crest is I foot below top of dam.

Available records indicate that the dam was lengthened and

reinforced by placing random fill on the upstream face at the masonry dam,

sometime after 1946. A sluiceway (currently inoperable) was also constructed

in the old millrace at that time. All normal inflow is discharged through the

uncontrolled spillway at the present time.

B. Location: South Canaan Township, Wayne County

U.S.G.S. Quadrangle - Waymart, Pa.

Latitude 410 30.5', Longitude 750 25.6'

Ref. Appendix E, Plates I & II
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C. Size Classification: Small: Height - 12.2 feet

Storage - 305 Acre-feet

D. Hazard Classification: High (Refer to Section 3.1.E)

E. Ownership: Mr. David Beynon, Sr.

RD2 Lake Quinn

Box 125

Waymart, PA 18472

F. Purpose: Recreation

G. Design and Construction History. No information on the original

design and construction of the dam is known to exist. Sketches are available

showing proposed work to be done in the late 1940's; however, it is not known

specifically when this work was actually accomplished. Visual examination of

the existing structure and available photographs indicate that, with some

dimensional changes, the work proposed in 1946 was done sometime prior to

1965.

H. Normal Operating Procedure. The reservoir is normally :intained at

the crest level of the uncontrolled spillway. Inflow occurring when the lake

is at or above the spillway crest is discharged thru the uncontrolled

spillway.
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1.3 Pertinent Data:

A. Drairi > Area (square miles)

From files: 4.7

Computed for this report: 9.7

Use: 9.7

B. Discharge at Damsite (cubic feet per second)

Maximum known flood Unknown

Spillway at maximum pool (El. 1353.0) 200

C. Elevations (feet above mean sea level)

Note: Reservoir elevation of 1352.0 shown on

Waymart, Pa. U.S.G.S. quad is used as

spillway crest elevation.

Top of dam (low point) 1353.0

Top of dam (design) Unknown

Spillway crest (current) 1352.0

Spillway crest (design) Unknown

Streambed at toe 1340.8
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D. Reservoir Length (miles)

Spillway crest (El. 1352.0) 1.6

Maximum pool (El. 1353.0) 1.7

E. Storage (acre-feet)

Spillway crest (El. 1352.0) 190

Maximum pool (El. 1353.0) 305

F. Reservoir Surface (acres)

Spillway crest (El. 1352.0) 104

Maximum pool (El. 1353.0) 125

G. Dam

Note: Refer to plates in Appendix B for

plan and section

Type: Dry stone masonry w/earthfill upstream;

concrete cap on crest.

Crest Length: 150 feet (incl. spillway)

Height: 12.2 feet (field measured; low pt.

to d/s toe)

5
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Crest Width: 18.5' left of the spillway

7.4' between spillway and right abutment

Side Slopes:

Upstream: Vertical, upper 1.5' of left end

and flat below this depth

1V:8H at spillway

Downstream: Vertical

Zoning: Dry stone masonry w/earthfill upstream

Cutoff: None reported; placed on bedrock

Grouting: None reported.

H. Outlet Works: None

I. Spillway:

Type: Uncontrolled, rectangular concrete with broad crest

Length: 66 feet

Location: Middle of dam

Low Flow Notch: None

Approach Channel: Reservoir

Downstream Channel: Bedrock bottom
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SECTION 2

ENGINEERING DATA

2.1 Design

The available data for Lake Quinn Dam consist of files provided by the

Pennsylvania Department of Environmental Resources (PennDER). Information

available includes state inspection reports, various related correspondence,

and three rough sketches dated April 1946 showing proposed improvements to the

dam. No other plans or design details are known to exist.

2.2 Construction

No information is available on the original construction of the dam.

Records indicate that the repairs planned in 1946 were eventually

accomplished, although the specific date is unknown. This work included

strengthening the masonry section by placing random earthfill on the upstream

side and extending the dam to its present length. A battered masonry down-

stream face was also to have been added, but was apparently never constructed.

PennDER inspection reports indicate that a clay blanket was placed on the

upstream face in the early 1970's to stop leakage thru the dam.

2.3 Operation

No formal records of operation or maintenance exist. The owner lives

near the left abutment of the dam and checks the dam regularly to determine if

maintenance is necessary. The owner stated that, to his knowledge, the

greatest spillway flows occurred during the 1955 and 1972 storm events, with
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each causing a flow depth of approximately 2.5 feet over the dam and spillway.

The most recent PennDER inspection report (4 October 1972) indicated that the

dam was in satisfactory condition at that time.

2.4 Evaluation

a. Availability

All available written information and data was contained in the

permit files provided by PennDER.

b. Adequacy

The available data, including that collected during the recent

detailed visual inspection, are considered to be adequate to make a reasonable

assessment of the dam.
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SECTION 3

VISUAL INSPECTION

3.1 Findings

A. General

The overall appearance of the dam is fair. The concrete cap on the

dam and spiliway is spalling and there are no facilities with which to draw

down the lake. On the day of inspection, the pool was at its normal level

with 0.1 feet of water flowing over the spillway (overflow section).

The visual inspection checklist and sketches of the general plan,

profile, and section of the dam, as surveyed during the inspection, are pre-

sented in Appendix A. The survey datum is the reservoir elevation obtained

from the U.S.G.S. Waymart, PA, quadrangle map. The owner, Mr. David

Beynon Sr., was present during the inspection.

Photographs taken on the day of inspection are reproduced in

Appendix C.

B. Stone Masonry and Embankment

Although there are some surface cracks and spalling of the 6"-10"

thick concrete cap, no evidence of structural distress exists. The crest

alignment, both horizontal and vertical, is good with no indications of move-

ment. The downstream face of the dry-laid stone is in fair condition with

9



only a few stones missing. 9owever, the old sluiceway has apparently been

loosely filled with stone and timber and could be probed to a depth greater

than 6 feet. The first 30 feet of the dam from the left abutment is battered

at 3V:1H with stone. The dam foundation is bedrock which is visible

immediately downstream of the toe for the right two-thirds of the dam. This

rock is thick bedded and in good condition.

The upstream earth embankment to the left of the spillway has a

horizontal grass covered crest 8.6 feet wide. The upper 1.5 feet of the

upstream face is a vertical wall of dry laid stone 2.5 feet wide. The portion

of the upstream earth embankment adjacent to the spillway and right abutment

is at the same elevation as spillway crest and slopes away from the stone

masonry at IV:8H. Weeds are growing along the upstream side of crest and 4 to

8 inch diameter trees are growing at the embankment and abutment junctions.

Two cables and one strand of barbed wire with a maximum height of three feet

are supported on iron posts along the upstream limit of the crest.

Clear seepage is flowing at approximately 2 opm from the downstream

face about four feet below the crest and tour feet to the right of the

spillway. A pile of recently cut brush and small tree limbs obscures this

area of the downstream face. Immediately downstream of the toe at the left

end of the dam is an area of standing water. It is apparent from the type of

vegetation that this area is usually wet. Inspection reports beginning in

1938 note that some seepage was observed at the right abutment and at the

hillside on the left abutment. The area downstream of the toe of the overflow

section is submerged by tailwater.
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C. Appurtenant Structures

The spillway consists of a concrete capped overflow section of the

dam 66 feet long, 7.4 feet wide and 1 foot deep. The concrete cap is 10

inches thick and has some spalling and surface erosion but no apparent

structural defects. The approach channel is the reservoir with the bottom

sloping at IV:8H. Obstructions to flow are limited to the weeds and cables

mentioned above. The downstream channel of the spillway consists of the

vertical drop from the crest to the bedrock toe and a clear channel on bedrock

for the full width of the spillway for the first 100 feet before narrowing to

10 feet wide. The channel immediately enters a shallow pond. The abandoned

2.5 foot high by 2.0 foot wide sluiceway in the left end of the dam is filled

loosely with stones on the downstream side and is reportedly blocked on the

upstream end by the stone masonry and earth embankment. No functional

facility exists for drawing down the lake.

D. Reservoir Area:

About 25 per cent of the shoreline of the reservoir has residential

development. The reservoir banks and the watershed are about 50% wooded and

have flat to moderate slopes. The banks appear stable and major siltation is

not expected.

E. Downstream Channel:

The downstream channel is tree lined with a flat slope. The first

obstruction downstream is a road crossing about 1,500 feet downstream of the
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dam. Approximately 4,000 feet from the dam another road crosses and one house

is adjacent to the stream. Three more minor roads are crossed before reaching

the Town of Varden 3.0 miles downstream of the dam. Four homes are located

within the floodplain at this point. The proximity of these homes to the

stream creates a high hazard to loss of life if the dam fails.

F. Evaluation

The visual inspection of Lake Quinn indicates that the dam and

spillway are in fair condition. Maintenance is required to remove existing

trees and brush from the embankment and abutments. Adequate drawdown

facilities should be provided.

12



SECTION 4

OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure

The facility is essentially self-regulating. Excess inflow passes

through the emergency spillway located in the center of the dam. Inflows in

excess of the emergency spillway capacity will overtop the concrete capped dry

stone masonry embankment. No formal operations manual exists.

4.2 Maintenance of Dam I.

The condition of the dam as observed by the inspection team was fair. [
Basic maintenance such as keeping the spillway clear, and repairing minor

flood damage is performed by the owner. No formal maintenance manual ,

exists.

4.3 Maintenance of Operating Facilities

See Section 4.2 above

4.4 Warning System

No formal warning system exists.

13



4.5 Evaluation

Routine maintenance of the facility should include removal of trees and

brush. No means currently exist to lower the elevation of the lake if

required for any repair to part of the structure. Formal manuals of

maintenance and operation are also recommended to ensure that all needed

maintenance is identified and performed regularly. In addition, a formal

warning system for the protection of downstream inhabitants should be

developed. Included in the plan should be provisions for around-the-clock

surveillance of the facility during periods of unusually heavy precipitation.

14
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SECTION 5

HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data

No formal design reports, calculations or miscellaneous design data are

known to exist for the facility. However, in 1917 calculations were

determined for the "equalizing effect" of Lake Quinn on a proposed change to a

downstream structure. Data developed in that report was filed in Harrisburg,

PA, April 19, 1917.

5.2 Experience Data

Records of reservoir levels and/or spillway discharges are not

available. Discussion with the owner indicated that the dam had been

overtopped by up to 2.5 feet during two previous flood events in October 1955

and June 1972. Other overtoppings are not known and are considered to be less

significant than these events. No other records of past performance are known

to exist.

5.3 Visual Observations

On the date of the inspection, no conditions were observed that would

prevent the facility from operating within the capability of the structure.
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5.4 Method of Analysis

The facility has been analyzed in accordance with procedures and

guidelines established by the U.S. Army, Corps of Engineers, Baltimore

District for Phase I hydrologic and hydraulic evaluations. This analysis has

been performed using a modified version of the HEC-l program developed by the

U.S. Army Corps of Engineers, Hydrologic Engineering Center Davis,

California. Capabilities of the program are briefly outlined in the preface

contained in Appendix D.

5.5 Summary of Analysis

a. Spillway Design Flood (SDF). In accordance with the procedures and

guidelines contained in the National Guidelines for Safety Inspection of Dams

for Phase I Investigations, the SDF for Lake Quinn ranges between one-half the

Probable Maximum Flood (PMF) and the full PMF. This classification is based

on the relative size of the dam (small), and the potential hazard of dam

failure to downstream development (High). Due to the small storage

(approximately 300 ac-ft) and small dam height (12.2 feet) the SDF selected

was the one-half PF.

b. Results of the Analysis. Lake Quinn was evaluated under near normal

operating conditions. The starting lake elevation was set at spillway crest,

elevation 1352. The emergency spillway consists of a 1 foot deep notch, 66

feet in length, in the center portion of the dam. Flood hydrographs were

developed and the following results were obtained:

Spillway Capacity at Top of Dam 200 CFS

Peak PMF Inflow 16,440 CFS
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The overtopping analysis (using HEC-IDB) indicated that the

discharge/storage capacity of Lake Quinn can only accommodate 3% of the PMF.

Under one-half PMF conditions, the dam is overtopped 30 hours to a maximum

depth of 5.7 feet. Since the SDF for this dam is the one-half PMF, it can be

concluded that Lake Quinn has a high potential for overtopping, and thus, for

breaching under floods of less than SDF magnitude.

Included in this study was the effect of two upstream structures,

Robinson Pond and Bronson Pond. These structures have been investigated in

the Dam Safety Inspection program and have the following Pennsylvania DER

numbers.

Robinson Pond 70-64-136

Bronson Pond 70-64-42

Flood routings for their subareas were used in this study as shown in Appendix

D of this report.

The effect of Telshaw Pond, also located upstream, was considered to be

insignificant for the purposes of this analysis.

To determine if the spillway is seriously inadequate, these

conditions must be met:

(i) There is a high hazard to loss of life from large flows

downstream of the dam.

17



(ii) The spillway is not capable of passing one-half PMF without

overtopping the dam and causing failure.

(iii) Dam failure resulting from overtopping would significantly

increase the hazard to loss of life downstream of the dam from that which

would exist just before overtopping failure.

Since Lake Quinn meets the first two conditions, a breach

analysis was performed to determine whether the third condition is met.

The modified HEC-1 computer program was used for the

breaching analysis. The computer program requires that the failure elevation

be given to the model so that failure may commence. It was assumed that the

dam could withstand up to 1.5 feet of overtopping for short durations.

Therefore, the water surface elevation selected to cause failure would be

elevation 1354.5.

Four breach models were analyzed under conditions that would

approximate 1.5 feet of overtopping. The flood selected to cause breaching

was 10% of the PMF. Of the four plans, Plan 1 was a non-breach analysis used

to provide a means of direct comparison between failure and non-failure

conditions at downstream locations for the same flood event. Failure times in

the three remaining plans ranged were 0.33 hour (Plan 2), 1.00 hour (Plan 3),

and 2.00 hours (Plan 4). Downstream damage elevations and locations are shown

in Appendix D and E of this report. Page D-12 of Appendix D, provides peak

outflows and changes in stage at the downstream damage centers and their

18



relationships between the four plans. As indicated in the table, failure

conditions significantly increase the hazard to loss of life when compared to

non-failure conditions. Breach geometry and location are also discussed in

Appendix D.

5.6 Spillway Adequacy

Under existing conditions Lake Quinn can accommodate only 3% of the

PMF. Should an event in excess of this occur, the dam would be overtopped and

could possibly fail. Since the failure of this dam could lead to an increased

hazard to loss of life or property damage at existing downstream residences,

this spillway is considered seriously inadequate.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

1. Embankment. Visual observations of the Lake Quinn Dam indicate

that the dam is in fair condition. The dam is a dry laid stone structure with

an overflow spillway section and a random earth embankment upstream. The

stone structure is 7.4 feet wide, has a 10-inch thick concrete cap, and has a

vertical downstream face, except on the downstream left end. Additional stone

for a length of 30 feet has been added to the downstream face of the dam at

the left abutment. It is battered at a slope of 1H:3V. The upstream earth

embankment to the left of the spillway has a horizontal crest 8.6 feet wide

and a vertical upstream dry laid stone face approximately 1.5 feet high by 2.5

feet wide. The embankment crest upstream of the spillway and right abutment

is at spillway elevation and slope away from the stone structure at an 8H:1V

slope. Clear seepage estimated at 2 gpm was observed at the right abutment

contact. At the left downstream toe, stagnant water was observed; it appeared

from the vegetation that this area is usually wet. Inspection reports as

early as 1938 mentioned that seepage was observed at the right abutment and

from the hillside at the left abutment.

20



The base of the dam and right abutment are founded on bedrock

of siltstone and shale. The left downstream abutment may have undergone some

minor settlement or movement in the rock structure as evidenced by a crack in

a patch of mortar. Brush has been dumped on the left downstream abutment and

weeds are growing on it which prohibit a thorough inspection of this area.

2. Appurtenant Structures. The spillway is an overflow section of

the dam, 66 feet long, 12 inches deep, and 7.4 feet wide. It is capped by a

10-inch thick concrete slab. Upstream of the spillway the earth embankment

slopes away at 8H to IV. A-i abandoned sluiceway 2.5 feet high by 2 feet wide

was observed to exit near the left abutment. The sluiceway should be filled

and grouted to prevent a possible collapse as the timbers in it are rotten.

b. Design and Construction Data

1. Embankment. There are no known design or construction data for

this dam. The dam originally consisted of a vertical faced dry laid stone

structure and had no upstream embankment. Timber planks were used on the

upstream face for an impervious barrier. A few pictures dated from 1915 to

the 1930's show that large capstones were placed on the crest of the dam and

timber planking was placed on the spillway crest. Profile, cross section and

plan view sketches of the dam are available for the changes proposed in 1946,

some of which have been made. These sketches indicated that stone would be

placed against the downstream dam face at a slope of 2H:3V; the crest would be

capped with 6 inches of concrete; and an upstream embankment would be added

with a 12 foot horizontal crest and an upstream slope of 2 1/3H:3V.

21
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2. Appurtenant Structures. No design or construction data are

known to exist other than the rough sketches mentioned above.

c. Operating Records. There are no records of operation.

d. Post-Construction Changes. Dam length was increased sometime

between 1946 and 1965. An upstream earth embankment was added, and additional

stone was laid at the left abutment. An upstream clay blanket was also added

in the early 70's.

e. Seismic Stability The dam is located in Seismic Zone 1. Based on

visual observations, the static stability of the dam is considered to be

adequate. The seismic stability of the dam is therefore considered to be

adequate.
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SECTION 7

ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection and review of available design and

construction information indicate that Lake Quinn Dam is in fair condition.

Deficiencies noted during the inspection included the lack of functional

drawdown facilities and minor seepage through the masonry near the right

abutment.

The hydrologic and hydraulic computations indicate that the

combination of reservoir storage and spillway discharge capacity will pass

only 3 percent of the PMF without overtopping the dam. Therefore, in

accordance with criteria outlined and evaluated in Section 5.5b, the spillway

for Lake Quinn Dam is considered to be seriously inadequate, and the dam is

judged to be unsafe, non-emergency.

B. Adequacy of Information

The available information contained in PennDER files, in conjunction

with data collected during the visual inspection, are considered to be

adequate for making a reasonable assessment of this dam.
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C. 1rpency

The recommendations presented below should be implemented

immediately.

D. Necessity for Additional Studies

The results of this inspection indicate a need for additional

studies to further assess the adequacy of the spillway and develop necessary

plans for providing adequate spillway capacity.

7.2 RECOMMENDATIONS

It is recommended that the owner immediately:

A. Retain a qualified professional engineer to perform a detailed

hydrologic and hydraulic study to further assess the discharge capacity of the

spillway and develop remedial measures found necessary to provide adequate

spillway capacity. This study should also include development of an adequate

drawdown facility for the dam having positive upstream closure capability.

B. The existing sluiceway should be sealed, unless rehabilitation is

undertaken.

C. The seepage, near the right abutment should be monitored and

appropriate remedial action taken should the condition begin to worsen

significantly.
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D. Remove trees and brush from the abutments, and the cable and wire

from the upstream face of the dam.

E. A formal surveillance and downstream emergency warning system should

be developed for use during periods of heavy or prolonged precipitation.

F. An operation and maintenance manual or plan should be prepared for

use as a guide in the operation of the dam during normal and emergency

conditions.

G. A schedule of regular inspections by a qualified engineer should be

developed.

i
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APPENDIX D

HYDROLOGY AND HYDRAULICS



PREFACE

The modified HEC-l program is capable of performing two basic
types of hydrologic analyses: 1) the evaluation of the overtopping
potential of the dam; and 2) the estimation of the downstream
aydrologic-hydraulic consequences resulting from assumed structural
failures of the dam. Briefly, the computational procedures typically
used in the dam overtopping analysis are as follows:

a. Development of an inflow hydrograph(s) to the reservoir.

b. Routing of the inflow hydrograph(s) through the reservoir
to determine if the event(s) analyzed would overtop the dam.

c. Routing of the outflow hydrograph(s) from the reservoir
to desired downstream locations. The results provide the peak dis-
charge(s), time(s) of the peak discharge(s), and the maximum stage(s)
of each routed hydrograph at the downstream end of each reach.

The evaluation of the hydrologic-hydraulic consequence resulting
from an assumed structural failure (breach) of the dam is typically
performed as shown below.

a. Development of an inflow hydrograph(s) to the reservoir.

b. Routing of the inflow hydrograph(s) through the reservoir.

c. Development of a failure hydrograph(s) based on specified
breach criteria and normal reservoir outflow.

d. Routing of the failure hydrograph(s) to desired downstream
locations. The results provide estimates of the peak discharge(s),
time(s) to peak and maximum water surface elevations of failure
hydrographs for each location.
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HYDROLOGY & HYDRALLIC ANALYSIS
DATA BASE

NAME OF DAM: - CO1IA#J /

PROBABLE MAXIMUM PRECIPITATION (PMP) - c/' INCHES/24 HOURS (1)

STATION 1 2 3

STATION DESCRIPTION o,4.5'1 ______________

DRAINAGE AREA (SQUARE MILES) 2 " 4 8

CUMULATIVE DRAINAGE AREA
(SQUARE MILES) ______3!K 7 _

ADJUSTMENT OF PMF FOR (i)
DRAINAGE AREA LOCATION (%)

6 Hours Ii/ I /1/
12 Hours I/3 123 /0Sours 1 133 '5

ZA our..

72 Hours /@.14- /

SNYDER HYDROGRAPH PARAMETERS

Zone (2)
C (3) (.45 J>45 -4S
Cp  (3) ..
Lt (MILES) (4) /' .

ca (MILES (4) . /, Z- 33
tp - Ct (L "Lca) 0.3 (HOURS) /2o-- /55~ 2._5

sPILLWAY DATA " IL L. 4-

CREST LENGTH (FEET) A
FREEBOARD (FEET) /. 2-

(1) HYDROMETEOROLOGICAL REPORT - 33, U. S. Army Corps of Engineers, 1955.

(2) Hydrologic zone defined by Corps of Engineers, Baltimore District, For
Determination of Snyder Coefficients (C and C ).t

•£



(3) Snyder Coeffidients

(4) L - Length of longest watercourse from dam to basin divide.
Lca - Length of longest watercourse from dam to point opposite basin
cent raid.
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FL00 HYWRAClR PACKAGE (HfC-1
SSCA TT V"IRCTON JY 1978

LAST MODIFICATION 01 APR 80

I Al LAKE 2ITNN DA DER NO. 90-64-43
A2 A M 1 C SMY INSPECTION PROGAM 12-9-80

3 A3 0VRTOPIN AYSIS #+# PREIMINAY H
4 F 144 0 20 0 0 0 0 0 -? 0

11 5 0 0 0 0 0 0 0 0 06 J3 1 6 2
"'1 0.01 0.10 0.20 0.30 0.50 .01

0 1 0 0 0 0 1 0 0 0
9 KI RIJMOFF FROM DRAINE A ARM ROBINSON DAM

20 M I I 0.50 0 9.74 0 0 0 1 0
11 P 0 21.5 111 123 133 142
1? T 0 0 0 0 0 0 1.0 0.0 0 0
1 W 2.07 0.45
14 X -1.5 -0.05 2
19 K I 1 0 0 0 0 1 0 0 0
1, KI R'IJTIN, .PF'S .1tW ROBINSON [AM AND SILLWAY
17 Y 0 0 0 1 1 0 0 0 0 0
I Yl 1 0 0 0 0 0 -1643 -1 0 0
IQ Y41643.0 1643.5 1644.2 1644.5 1645.0 1646.0 1650.0 1655.0
Wn VS 0 12.0 49.0 90.0 190.0 1570.0 12030.0 37000.O
?1 s 0 150 290 410 660 960
,2 $E1627.7 1643.0 I.44.2 1650.0 1655.0 1660.0
3 $$1643.0
24 $D1644.2
2r K 1 2 0 0 0 0 1 0

ki MIbWSTRFAM I-SECTION 70 FE FROM W (ROBINSONI
VI Y 0 0 0 1 1

N yl 1 0 0 0 0 0 0
Y6 0.07 0.0r 0.07 1622 1&.0 ,300.0090 0 0 0

3 Y7 200 163 142 160 16? 1625 17 16,7 190 167
Y72197 162 2 207 1630 229 16,1 1 0
Yr KI RCI-TF THRd *f 2WD [MIISTREA MIS SETION (ROBINSO'

344 V 0 0 0 1 1
Yl 1 0 0 0 0 0 0

36 Y6 0.07 0.0 0.07 1620 16V 270 0.0090 0 0 0
37 Y'7 100 1630 140 1627.8 180 1627 192 1620 n,2 162f)
39'7 210 1627 277 1633.6 3M, 16,V
39 K 1 4 0 0 0 0 0 0 0
40 KI ROUTE FLOW TltI 3P IWIM TREAM CRtS SECTION (ROBINSON)
41 Y 0 0 0 1 1
42 Yi 1 0 0 0 0 0 0
43 YV 0.07 0.0 0.07 1400 1414 8200 0.0'7 0 0 0
44 Y7 100 1414 120 1406 170 1403 17, 2400 178 1400
49 '(7 1 Rc; 1405 246 140 270 1414
4L K 1 5 0 0 0 0 1
47 kI ROLTE FLOWS TO HEAD OF LAKE QUINN (FROM ROBINSON)
4A Y 0 0 0 2 1
49 YI 1 0 0 0 0 0 0
50 Y6 0.07 0.05 0.07 1352 130 4400 0.0109

1 51 Y7 100 1380 50 1360 700 13930 705 1152 909 I23
52 17 910 1353 1200 1360 1400 I380
53 K 0 6 0 0 0 0 2 0 0 0

KI R-I.FF FROM DRAINAGE AP AM(VW BRONSONS POND
l55 1 2. "  0 9.74 0 0 0 1 0
56 P 0 21,5 Il 123 133 142
57 T 0 0 0 0 0 0 1.0 0.Or O 0
58W 1.85 0.45
59 y -1.5 -0.05 2
60 K 1 6 0 0 0 0 1 0 0 0
61 VI ROUTINCO W Y'S Tj BRCOSW POND
62 Y 0 0 0 1 1 0 0 0 0 0
61 YI 1 0 0 0 0 0 -14mV -1 0 0

414 V401'.1 1403.2 1403.6 1404.0 1409.0 1410.0 1415.0 14,V.(
6Y 5 0 0.5 23.0 95.0 520.0 5320.0 130.0 73500.0

is 0 w80 3 5 W S9W 149 23?O
SFl 02.0 1403.0 1403.1 140W.0 1410.0 241.0 142.n
W014ns.0
%SDI4V,,

oj



70 K I 7 0 0 0 0 1
71 KI RWTE FLOWS TWU IST WTT CROSS SECTION (BRONSON)
72 y 0 0 0 1 1
73 YI 1 0 0 0 0 0 0
74 Y6 0.07 0.05 0.07 1393 1411 200 0.008
5 Y7 100 1411 125 1405 136 1397 140 1393 180 1393
6 Y7 186 1397 190 1402 230 1411

77 K I 8 0 0 0 0 1
78 KI ROUTE FLOWS TIfR 2ND DOhD"TR CROSS SECTION (BRONSON)
79 V 0 0 0 1 1
80 Y 1 0 0 0 0 0 0
81 Y6 0.07 0.0, 0.07 1368 1400 3100 0.008
(r Y7 100 1400 200 1380 250 1373 255 136P 285 1?6
81 Y7 290 1372 350 1380 500 1400
84 K 1 9 0 0 0 0 1
R5 K! ROTE FLOWS TO HEAD OF LAKE QUINN (FROM PONSON)
86 V 0 0 0 1 1
87 YI 1 0 0 0 0 0 0
88 Y6 0.07 0.05 0.07 1 67 1375 1000 0.011
89 Y7 100 1375 106 1369 240 1362 280 1357 320 1357
90 Y7 V3 1359 340 1369 356 1375
91 K 0 10 0 0 0 0 1 0 0 0
92 K! RINFT FROM UNCONTROLLED DRAINAGE AEA ABOV LAKE QUINN
9 1 1 6.86 0 9.74 0 0 0 1 0
94 P 0 21.5 111 123 133 liz.
95 T 0 0 0 0 0 0 1.0 0.05 0 0
96 U 2.35 0.45
97 1 -1.5 -0.09 2
98 K 3 11 0 0 0 0 1
99 KI COMBINE 3 YD APOG S AT LAKE QUINN ROUTE COMBINED MV!. TtRU LAkE

10 K 1 12 0 0 0 0 1 0 0 0
101 K! ROUTING IF'S TfRU LAKE GUINN
10? y 0 0 0 1 1 0 0 0 0 0
101 Yi 1 0 0 0 0 0 -1,52 -1 0 0
104 Y41.52.0 I '530 1354.0 135.0 135.0 2357.0 1358.0 1359.0 1W60.O0 1370.0
105 Y5 0 190 610 1400 2480 3820 5370 7170 9040 36000
106 $S 0 190 V05 445 610 810 1040 1300 1600 1930
107 SE1346., 1r52 1153 1354 1355 1356 1357 135 13 .9 160
10o $1352.01O (? 01 3f) 1. ()

110 K 99
1 PRVIEW OF SEO.ENCE OF STREAM NETWOK CALCULATONS

RUNOFF I4YDROORAP AT 1
ROMr IYROGRAH TO I
ROUTE KYDROGRAdP TO 2
ROUTE IDRO RAPH TO 3
ROUTE HDROGRAPH TO 4
ROUTE HYDR'CRAPH TO 5
ROOr HV!R0GAPH AT 6
ROUTE HYDROGRAPH TO 6
ROUTE :HDROGRPH TO 7
ROUTE HYDROGRAPH TO 8
ROME HY1DROGRAPH TO 9
RUNOFF NDRAPH AT 10
COMBINE 3 HYROGRAP S AT It
ROUTE HYDROGRAH TO 12
END) OF NETWORK

FLOOD KYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION JULY 1978
LAST NODIFICATION 01 AR 80

RUN DATE* 81/03104.
TIME* 04.28.54.

-" - fi'4" - ''i 2 .j~. .. h ,. .....



CO cATEY jt FC'T1jV PRrJOAM 12-Q-80

JOB SPEf'1FFATION
No NHR~ NMIN IDAY IHP 1Iq1N TRC IPLT IPPT ?4STAN

144 0 20 0 0 0 0 0 -1
JOPFR WAT LROPT TRCE

9 0 0 0

ft.TI-PtAN 4AYqq TO BE PFRFQME
tRA41 I NRTIO= 6 LPTI(fl

RT10M= .01 .10 .20 .30 50 1.00

"--AKA RIMr OWTfTATIr?4

"RtF FROM DRAINAGE ARE AKW ROB"~ DAM

ISTAID 1CXW IWCON I TAPE ~PLT JPRT INAW ISTAGE I AUTO
1 0 0 0 0 0 1 0 0

HYDRWAPHI DATA
TWWYT, W,1 TAPEA WNfl TRKDA TRW RATIO 190C~ ISAWf LWEDL

I 1 590 0.00 9.74 0.00 0.000 0 1 0

PRECIP DATA
59F ~ R R'? P4 P48 P72 P%6

.00 2156 111.00 12'3.0(W 133.0 142.00 0.00 0.0
'TRr MPM1TF BY TI4E PROGRAM 11; .8M0

LM~S DATA
LROPT IO DtTYR PTIOL FRAIN STP1(S RTIOK STRT CwNSTL ALW PTIW

0 0.00 0.00 1.00 0.00 0.00 1.0l 1.00 .Mi 0.00 0.00

UNEIT HVDMAPHR~ DATA
TP-- 1.02 CF- .45 tlA- 0

RECSSION~ PATA
STRTP- -1.50 9R$Nq- -.0M PT1CP- 2.00

APP~YTMTE LAWCTFFICIWS ROMGIVN WDR C AN TPAFTr.= 3.3 AMD P- 4.7A NEVq

UNIT H0R"3RPP 27 E"f-M-PR10 CMINATES. LAS-- 1.03 MIORS, fL*- .45 VOL= 1.00
2. 7A. 128. 137. 115. 93. 73. 61. 49. 40.

V. 2. 2. 17. 14. 11. 9. 7. 6. 5.

HTOW.)RAP4 R~lUT1N,

RMITPES %PW'S T~fj Rr0PIWMt i AN CP ILLUAV

ISTAO IC0M IEMIN TTAPF .PLT PRT lNW ISTAGE IAIITO
I 1 0 0 0 0 1 0 0

(iO5 (rto0q 44., IRE T TOPT IPWP LW
0. 0 0.00 0.0 lo 1 0 0 0

NqTPS NSTO LAG ANV ~ y Tcj3 STOPA ITAT
1 0 0 0.00M 0.000 0.000 -1641. -

STA 1643.00 .0 1641M- Ib4.2 1n6I44.50 1649.00 1646.00 I SO 1650.00 1& 00

FLOWI 0.00 12.00 4i.00o 90.00 390.w 1970.00 12030.0 M 27000.00

CAPACITY= 0. 150. 190. 410. Mo0. W6,

EFVATr0-I 162P. 1641. 1644. t65M 1655. 1w6.

CM1. qPtID UM FIPU. PL"V MQ CWPA FMP
1643. 0.0 .0 0.0 0.0 0.0 0.0 0.0



WWYtIR0ANI M1rflwfl

ISTAG 1fXW IFC(t ITP JPL T .JPRT INAW 1TA(W I AIJTq
? 1 0 k) 0 0 1 0 0

Rv~rtM3. DATA
Q~f M C1.05Sq AW 7"F 1SWN 109T 1PEP LSTP

0. 0 0.000 0.00 I 1 0 0 0

NqTPS W4TtL LAG AKWV y TSK STO9A ISPRAT
1 0 0 0.000 0.000n 0.00 0. 0

4IWWA flPT4 CAll "11T1MI

ON( 1) fl(21 ON('lI FtNVT ELMAX PLNTN SEL

.07 0 . 500 .0700 162, . .18. 21 . .009W

MR',~ WCT1N CWflNATE-TA,EVSTA,ELV-ET
100.00 IAI!R.00 242.00) 163.0 162.00 1625.00 M7.0 1622.00 190.0 162".0M
197.00 1625.00 207.00 160.00 225.00 1638.00

STMA6F 0.00 .0m .18 .3t .47 .14 .84 I.0A 2.31 1.57
1-96 2.1 2.53, 2.90 3.30 3.73 4.19 4.67 5.111

0.0061 31.99 lIA.74 24A. 6F 451.16I 73A., I2095.6P 1501.,21 198's.0 on 7'
11 62.58 kw6.47 4640. 0': C5N0.A4 6457.67 7502.42 9642.14 980.0M 11210.7.

'TAOF 16"11.00 1622. MA 12. 6p 1624.5S! 1625.317 1626.21 1627.0r) 1627.R9 1629.74 16:1-.5p
1630.42 16,11.26 1632. 11 1 k3..95 1613.79 1034.61 14,T5.47 1636.32r 2637. 16 16-$- n,

_Wl 0.00 33.99 116.74 2486 45.6 762 10.3 10.2 19.0 C

0io .00 11.99 116.74 748.6 451.16 736.24 109'5.63 150 1.2I! 1999.0m 2".,
1162.59 3V60.47 4640.01 WC04.6 6457.67 7502.42 9W2.14 9W8.03 I11219. 25 1)&~.

HYW30RAPH T)Irr1,

R~tJ'W TWI THf 2NDt 1ThTRFAM CKSS SECTION4 (R091N")

ISTAO ICOM !ECYN ITAPE JPLT .PRT INAME MSAGE I AlITP
3 1 0 0 0 0 1 0 0

kolSS rIO(Ml AVCG IRES ISAME TOPT TPMP LST
0.0 0.0O 0.00 I 1 0 0 0

NSTpq NST L LAA AMWK I Tq( STCMA TSPRAT
1 0 0 0.000 0.000 0.000 0. 0

N(WCA DEPT4 cOWSEL Rr~rTlW,

ONM1 ()N(2) gwr?.1 F1)fT FLMAY R14TH CTL
.0700 OW,0 .076) 1620.0 16MO. 270. .0OM0900*

MWSS CETrn rnxMrNATS-STAELFV,STA ISV-ETC
IMAM.0 168.00 140.00 1627.90 190.00 1627.00 192.00 1620.0 2,02.00 1620).0 M
210.00 IA27.00l 277. 00 163M.60 321.0M 16,V.00

STO0RE 0),00W .07 .1IF .2w, .3 .49 .64 IV0 1.04 1.51
2.0 2.70 3.42 4.21 5,.08 6.01 7.O6A P.17 9.36 11).6"

*l (UTT OW 0M0 24.17 A7,O 2 79.47 104.94 46,.6A4 61. " 9.42 123.01 17V0. A
2~7 30' 41 R9,7P -nu..,q 479. f WM?3.k! 9926. I p PC,.A 740.2 16v'A.

OTAT 16201.00 1 vl-oc IAP' i?.R ~ ' AN. 74 1 A 5.6.P 1611A. A" 1627.-,A 1 A 2"S.
I A2Q. 47 1 AV. A' 1061.? 1632 .3r 16Th 1 ku.A21 Of..lp 1A 16.i1 1 A1~7. t 1kv.N

Flr ~ 000 2.? 7.9 179.47 34.4 465,.64 A63.99 9021.42 22211.0 7.
1"97 27.67 CAP7 '5U. 2 6670.91 920. 69, 9926.19 1 lM7.69 24007.3Z2 I A1A40N



... . .. ..... W

HYDRORAP ROUTMW

ROTE FLOW THRU 3RD MtWTREM CROSS SECTION (ROBINSON)

ISTAQ ICOW IECON ITAPE PLT PFRT INME ISTAPF IAUT.l
4 1 0 0 0 0 1 0 0

ROUTING DATA
QLM CLOSS AVG IRFS ISAIr IOPT IPIP LSTR

0.0 0.o0 0.00 I 1 0 0 0

NSTPS NSTDL LAG MW X TSe( STORA ISPRAT
1 0 0 0.000 0.000 0.000 0. 0

FW rlPTHC ANNFt ROIJTIN,

QN(1) ON(2) ON(3) FLNVT ELMAY RLNT4 SE.
.0700 .M00 .07M0 1400.0 1414.0 8200. .02700

CROqq 'FrTION CRDINATF --STAELEVSTA,ELEV-ETC
100.M0 1414.00 120.00 1406.00 170.00 1403.00 175.00 1400.00 178.00 1400.00
185.00 1405.00 246.00 1406.00 270.00 1414.00

-TflRAff A.00 .57 1.46 2.66 4.17 6.66 10.99 17.31 29.68 47.N,
6r. Z.7 84.33 103.69 123.62 144.10 165.16 186.77 208.94 231.68 11.54.9

fTPr.W 0.00 9.81 35.97 81.21 148.P2 257.3W, 424.1A 676.95 1096.6 &F IR".2 r

,qn.p9 3982.01 5355.41 6913.70 8651.27 105W4.28 12650.10 149C. 96 17333.74 1W219.,'

qTWJE 1 400. 0 1400.74 1401.47 1402.21 1402.95 1403.68 1404.42 1405.16 1405.8 1406.6?
1407.-7 140.. 11 140A.84 1409.58 1410.32 1411.05 1411.79 1412.51 1413.26 1414.,0

FI.. 0.00 9.81 35.97 81.21 148.82 257.39 424.36 676.95 1096.65 1 .,
2"01.q 3"2.01 55.41 6913.70 8651.27 10564.218 12k0.10 14906.96 17333.74 19929.80

tDOlMAP1l ROUTING

ROULTE FLOWS TO HEAD OF LAKE QUINN (FROM ROBINSONI

ISTAO ICOtP TEMN ITAP RT .PRT INAME ISTAGE IAIU[r
1 0 0 0 0 1 0

ROITING DATA
QL S Ct0LS AVG IREq ISAIW IOPT IPIP LSTR

0.0 0.000 0.00 1 1 0 0 0

NSTPq NqTE LAO A4SKV x T. STORA ISPRAT
1 0 0 0.000 0.010 0.000 0. 0

RNMAL PFPTH HANNFP rrlTTW

0N(1) ON 2! Q(31 ELNT ELA RLNTH SEL L ,-,z
.700 .050 .0700 152.0 W380.0 4400. .01090

RSS SEflTTMN COORDTNATES-STAELEVSA,ELEV-4TC
100.,0 1.-O.00 500.00 1360.00 700.00 1353.00 70.00 1352.00 905.00 1352.00
010.00 1353.00 1200.00 1360.00 1400.00 1380.00

0TAAF o.o0 31.5 75.42 134.0 209.24 299.18 403.04 514.29 632.12 756.54
78R7. 10?.11 1169.26 1 T2.00 1477. 32 1641.22 1811.70 1988.76 2172.40 "362.63

I rrFLTf0 ).on 1219.40 4192.66 O07. 1858. 67 2445. 36846. W 14!, A.. 68427.94 87767.64
10)4P.t-,, ? 130607,09 1 ,0161.7Q 189185.89 220718.61 2'4801.63 291478.46 330793.92 .72793.84 417'24.7

-TAr.F i22 M 1 r1. 47 135.9! 1356.42 1357.89 1359,37 1 W6.8PA 1161.3. r IW.79 JI5.2
110.674 1AP.21 171.16 1372.61 1174.11 117.5P 177. M 137q.51 I n.

FLr0w  0. Y 219.4w 4192. 9007.88 1,.67 24045..3 3684.RP 51453. 16 68427.,4 877K7. .4
1 46. 0 137607,O9 160161.79 189185.89 20718II 25401.6? 291478.4 3730793.92 372793.84 41724.7w,

:-??a



SSJ-WA RIMiFF C94PLTAT ION

RLIFrF FROM DRAIWE AREA ADMY WWW~H PON

6 0 0 0 0 0 1 0 0

HrWXPPIx DATA
THYX3 I W, TAREA SNAP T1RSDA TRW~ RATIO IS"dU ISAMf LOCAL

1 I 2.38 0.00 9.74 0.00K 0.0041 0 1 0

PRFCIP DATA
SPFF PMS R6 P12 R24 P48 R72 P96
0.00 21.50 111.00 123.00 133.00 14Z.00 0.00 0.00

TP'P CwVPrT-n. BY TW PRO(MAM JS AM0

LM~ DATA
LPT qSTREP DLTKP RTI(N. ERAIN STRKS RTTOV STRTL flITI. ALW RTIW

0 0.00 0.00 1.00 0.00 0.00 1.00 1.00 .09 0.00 0.00

IMIT KqP"AFV DATA
TP-- I.Fr CP- .45 NTA= 0

RFCS ION DATA
STRT9P- -1.50 QPC-q= O.F RTIIP-2.06

WD~flYIMATF rlAPY rrCFIIFNTS FROM GIVEN W4YDER CP AND TP ARE TC= 5.85 AND P-- 9.91 INTEWAL.

UNIT IIYI1RAP1H 51 NDC-E1f PTF L' 1.86 H(LRS3 CP-- .45 VL= 1.00

24 9. 18. 27. 347. 37. 52. 314. 2'81. 251.

?24. 200. 179. 260. 143. 128. 114. 102. 91. 82.
7. 6S. 58q. 52. 47. 42. 37. 33. 30. 27.
24. 2. J9. 17, 15. 14. 12. it. 10. 9.
8. 7. 6. 6. 5. 4. 4. 4. 3. 3.

fWtWORA 4 ROST ING

R(IWNr WPi'S THRU 9MW PON

1STAG IIX* IE(MJ 1TAE JPtT JFRT INW ISTG IALYTO
6 1 0 0 0 0 1 0 0

RRVINC DATA
OL OS! OSS AVCO ]RES ISAIW 1(PT TPMP LSTR

0.0 0.000 0.00 1 1 0 0 0

NSTPS NSTDL LAC, 0AS, W x TSY STOPA ISPRAT

1 0 0 0.0ow 0.000 0.000 -140. -1

STAPF 1403.10 2403.210 1403.60 1404.00 1405.00 1410.00 1415.00 1420.00

FLOW. 0.00 .50 23.0 99.-00 520.00 5,310.00 13000 200T

rAPACF'Y= 0. W-0 399i. 500. 89. 1400. 220

FLEVATnW 1182. 1403. 1403. 1405. 1410. 14 15C. 1420.

C~i cSpWD tCWW EXPW EFL MX~ CAPEA EXPt
1403.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

W~ DATA
TOPR CM F XPP EAWID

1403.1 0.0 0.0 0.



1STAl I f I C ECON4 1TAPIF RT PF9T !IA 1STArf I Al Tf

(01fll CL ORS ~ S AW P I~l rUP! JPM L -TP
0.0 O.000 0.0 W 1 1 0 00

NSTPS WSTX. L* AWY I T4( ST08A TSPRAT
0 0 000 0.00M 0.000 0. 0

MkD nFPTh4 f4AWFL MVITING

0N(I) gN(?) ONl F1P T RLMX Rt NTH CE

.0 7 0 . 9 0 .0 0 3 9 . 0 1 4 1 ', .0 2 00) . . 00O W

CR0 jn T rH C1PTNATTFS TA,ELV,TAELVTf
100.0 1411.00 12F0.00 00 _ 13.0 37.00 140.00 1393.00 190.00 1393.00
186.0W 1197.00 190.0 1402.00 230.00 1411.0M

STMrAMf 0.00W i .1.7 .57 .78 1.00 1.23 1.47 1.71 1A
).21 2.52 2.84 3.17 3.54 3.95 4.39 4.P7 5.,V

01 rrnc (w .00W 97.40 309. 72 610.77 991.07 1481.42 2062.7A 2723.2 36.4 714
51&5.41 6114. 72 7191.79 M-33.24 9%6-3.29 10908.94 12?. . 1 ?950,2" lA98. 52 17*'%.

'TACIE M M330 139. I 94. 89 11M~.84 23I. 79 1397.74 1198. 6p 2399.61 140M. ci 14P i C
1402.47 1403.4? 1404.37 1405.3K 1406.2"' 1407.21 2408.16 1409.12 1410. 01 :1 a11

FLOW 0.00 97.40 09. 72 610.77 991.07 1482.42 206. 7? 737 424 4Y'' AC
5165. 41 6134.72 7191.79 83M.24 9%65.29 1090.94 12368.. 85 W%95. 7 1W-58. 52 1'74%.w

IrYDPAP4 ROUTING

RW1.IT FLOW Twji 2NDf M wTRA~m mm( ctrT1(J (W.WMd)I

8 1 0 0 0 0 1 0 0
ROtrrINC, DTA

MISS et oss AW TrF sI~ W r IOP IPP PU
0.0 0.00 0.00 I 1 0 00

NsTPq NWTt( L00 Nf'K I TSK qTM~A TSPRAT
I A o.0o0 0~o .000 0. 0m 0

rMi nrPT CNOW WXITrr

QN(l) ONl?) gW(3) EUI T RLMA RL"T qEt L4 K-k
.0700 OW0 .07M0 1368.0 1400.0 3100. .0W0

MORSS qECI0 CIDNAES-8TA,FLEV,CTA.RLEV--fr*\f
200.00 1400.00 200.0 M2I30.0 250.00 1373.00 25i. 00 13W.0,.0 180
290.M 1172.M0 W ( 138.00 500.0 1400.00

0TPA .00 3.92 8.20 13. N IT.314 30. !k 41.74 59.p 7P.79 024
224.22 20. 71 179.72 211.27 245.3 11 ?81.92 321.03 362.07 406.82 451. C1

0rrri1w n.00 190.2' 2 A07.59 1237.6P 2179. r? 3491.3 v FJ.69 744.,qI2 0279. 71 1 W I. 1A
17M.Q 22 18 2777.99 -M1). P7 40822. 4A 4954..9 r,71 I .60 M772,79 76941. 05 %2A.. 4

ST7Wl 1169.0 () 23-69. k9 1171. 7 1173.0 2C 174.74 MA7.4 117R.11 117Q. 10 1 1. 41 IV. IA

7A.9 2281 777. QQ TMOO,. Var2..k 4, 46.6- -7 119,F~ w "87 2 , Q 7AV n, Z Ai

-JO



4 44440 ..*444 *1444*# +*444*4***44

KfDP0(APH R(I!T INO

( !TAO I MMW I Frn !TAPF .R7 T PPT INW~ ISTA3E IALUTO

OL0C CN0- rLnc A RES IS4W- I OPT I PM LSTP
0 0 C(%'C 0).0 IV 1 0 0 0

N 'TPc NWTDL LAG or," TSY STCRA 1IPMAT
1 O .00 0.00 COD0 0. 0

ON'l OW" ON,?, FLPNJT ELMAY PLNTH SR.
.0~0.~0. 0'00 13"'.0 037.0 10(0. .01100

rW:s3' rT:C C(%[T:NATE --STA,ELEY,STA,ELEV--ETC
100- ( 1 75.0A '06-W 13.CK 240(W0 1'-%62.M0 ?O.0 11'57.00 326.00 11 5700
K-!.00 1'.0 40.0M 1Wb.00 0 w 0

-'r. 4 ~.97 2.11 -140~ 10.0 443 0.Oc% 14

I3'.00 1~5.~ 35P~ 15~.4 160.0 16.74 R. R.&3 1.. 1'A4e

9"f7' 1 "2. 1 A!"0. 2k 17490.4/'~ 2 M 6. *t 24671.5? -7Q. I3~2 ~ A?4' 45A;

11S.47 16" 4 1U YcVl 1 ~ 170.26 1.1 T 111- A~ 171. 1 f.

I. 0or 0l 0c 0- 0) r 1 191 .11 12 1 1 014 !N .O 70P

I ~~~ ~ ~ ? A.(F 0.0 Q*4000000

~P~T P? P-A RIT CC4 P4rR7? R'N
PI.Nrf F~r 111.00~tLF DP 3.00 AREA0 ARM .0 0.KE PU,

LIST'~ oPv ItV TW~ FRINE r'TR * ITPE Y T PT INAK lqTAGF ]AlI r
0 .0 000 1.0 .0 .0 1.0 .0 O 000 0.0

IK N RAP. DAT
TPN .74 wP n. W4T 0

RF1cPn DATA
'~PK-' pi,~ WP~ FN t PP P2.00

40(yF 2'I.5 P 113M 1?. 42(0, W 1),, W~

(Y l. . 1',x . T '2. m 11.w 1 , Y) Oc .0

70. A4. 10. 47 . W ,9 . 7r-

1% 4 'l- 40.j



CMBINE HYTROGRAPW3

ff IE3 H RNMAP4S AT LArF 91INN RW!M CW M8I( HYD. W~ LAKE

TSTAG ICIPW IEClt ITAPE JPLT ~PRT !NAMlE ISTWE lAi rr
it0 0 0 1 0 0

PrlrfTTW y.PMF"S TWf LAVT DU!NN

ISTAO ~P ICW ECTN ITAPF ~PLT JPRT INA,'r ISTAGE IA4JTO
12 1 0 A 0 0 1 0 0

ROWTNG DATA
O1CSS WqlO AVG, TRES ISAWE TOFT IPMP LSTR
0.0 0.000 0.00 I 1 0 0 0

NSTp'q N5qT~T LAC, APW~t I TlW STORA ISPRAT
0 0 000 0.000 0).00 -135 -1

STArf 1712,0( 1 If..00 13'4. 00 1355.00 1356.00W 1^F57.00 I35.00 m m.0 1360.0m 1370.00

FLOW 0.00 Ign.00 A I 'l. 00 1400.0 2 480.00 1$ I.00K 5370.00 7170.0M 9040. M 360W.0w

CAPACTTY= 0. 1 qn. 2M. 445, A10. 810. 1040. 13M0. 1600. 19?0.

ELEVATION-- 11~47. 1352. 1 -M. I1'f4. 1349i. 1356. 13157. 1 r9g. 15. 1

rRP- qNPU MO C FVPWI FEM COOL (AREA FYPt
1320 00 0.0 0.0 0.0 0.0 0.0 0.0

I1,30 10.

STATTO)4 1g., PLAN . RATIO 1



PFA_ FLOW AND STnRAC_ (EN OF PERIOD) SIJ<,A!Y FOR MILTIPLE PLAN-RATIO Ert"Ir. C.IPJTATICE
FLOW IN CUBIC FEF7 PER qCOND (CUBIC METERS PER CFtw)

AREA IN MWUAF MILES ()cQIARF ILCPTERS)

RATIOS APtIED TO FLOWS
OPERATION STATION AR.A PLAN RATIO I RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO 6

.01 .10 .20 .v .5S 1.00

HYDRfRAPN AT 1 .50 1 14. 138. 276. 414. 690. 1380.
1.29) ,39)( 3.91)( 7.81)( 11.72)( 19.54)( 19.07)(

Rrtr'ED TO 1 .V 1 3. 42. 188. 332. BY. 1303.
1.(9) ( .08)( 1.20) 5.n2)( 9.41) 18.06) 36.88))

R(lJTE Tn 2 .0 1 3. 42. 188. 333. 63. 102.
1.29) 1 .M)) 1.20)H 5.34)( 9.43)H 18.08)( 16.86)f

ROWII TO 3 .!0 1 3. 42. 188. M3_. 6-39. 1301.
1.291 1 .08)H 1.20)) 5. 33)1 9.44)1 18.09)( 6.83)

RrITrFD TO 4 .50 1 3. 42. 185. 326. 617. 1267.
1.29) O .08)) 1.19) 5.23)) 9.23)f 17.48)( 3.87)(

R(UTEDT TO , .50 1 3. 42. 190. 320. 3. 1241.
1.29) ( .08)( 1.19)) 5.111M 9.07M) 17.09)( 35.14)(

HY'R1YPAPH AT 6 2.38 1 44. 442. 884. t .26. 27210. 4420.
6.1) 1 1. )( 12.51) 2.03)( 37.54)( 62.57( 125.15))

RPOI TF' Tn 6 2.38 2 1I. W. 781. 1198. 200A. 4019.
6.16) .32) 10.13) 22.12))( '3.92)( 56.8c) 113.79))

M TF' TO 7 2.3 1 11. )1. 780. 119. 20W8. 4018.
6.16) 1 .n)) 10.13) 2.09)( 3.92)( 56.87)1( 113.78))

RrTFP Tn 8 2.P 1 II. 11M. 781. 1196. 2007. 4017.
6.16) ( .32) 10.13)) 22.10)( 33.W8) 56.,)( 113.755H

RrlrtFP TO 9 2.38 1 1. ,8. 781. 1196. 2006. 4017.
6.16) .3)) 10.13)) 2. 12)( 33.871( 56.8,1) 113.74)

NIPWAP AT 10 6.86 1 114. 1137. 2273. 3410. 56v3. I13I.
( 17.77) ( 3.2) 32.19)1 64.37)( 96.56) 160.91)( 321.85)

3 ftOKIN E it 9.74 1 129. 1485. 3162. 4872. 206. 1649.
15.M) 1 3.37)) 42.04)) 89.54)) 137.96)) 232.36) 465.49))

R)1nI" TO 12 9.74 1 63. 1094. 2484. 3901. 6669. 140U.
25. 2) 1 1.79)) 30.98) 70.-3)I 120.53)( 188.86)( 398.24)

U- ... .



RAN I ............... INITIAL V VF SPILLWAY rR T T11P (tr DAM
ELFVATInN 1641.''14.00 164".MI 4. ' Y
STCOA0F Ic0 iso.
011 0. 0. 45.

RATIO RAI !pt" MAIM. MAX I PI MAIPPIM IRATION TIME OF TIOF" OF-

OF RESERVOIR p DPTH STA.E OUTFLOW OVER TOP MAX OIJTFLC?! FAILIPF
P .S.ELFV OVER W v-FT CF wi.5 i-L- FM_

.01 1_4.12 O.00 IFA. 3. 0. m 44.67 ( . /K

.10 1644.14 0 I''. 42. 0.0m 44.0 0.0M

._0 IA44.6A .4. 200. I_. 7.0 42.10 .

.v I . W"  .70 217. 3'. 9.67 41. C.00

.56 t645.21 1.01 2"i. 638. 9.7 41.00 0.m
1.00 IA45.77 1.57 250. 13 03. 11.33 41.00 0.00

PLAN I STATION 2

MAT IM, MAXITM" TfMF

RATIO :LnWONS STAGE.FT iOtFS

.01 3. 1622.1 44.67
.10 42. 162?.0 44.0
,20 lR. 1624.! 4?.P
.3 33. 1624.) 41.67
.5n 618. 162.. 41.00

1.00 102. 1627.5 41.00

PLAN 1 STATION I

P~rin FL~uf5 STEFT 1MflRS

.01 13. 162f0.1 44,6

.10 42. 101.2 44.00y

.2 I RA. 1622 0  42.'

.30 ,3. 1024.0 41.67

.,0 &9. 10,. 41.0v
1.00 11 6 7 41 .M

P JAN I STATION 4

MAXIM-. MAY 14 m T IiF
RATIO FLOW,'Fq STAf,FT WI.P1

.A1 3. 1400.2 45.33

.10 42. 1401.6 44.3

.20 la.. 1403.2 42.7

.30 326. 1404.0 42.00
.50 617. 1405.0 41.67

1.00 1267. 1406,1 41.33

PLAN I STATION 5

PAYIM _m MAYI W TIME

RATIO FLO., rf SWTf. FT H l

.01 3. 1352.0 A.0M
.10 42. 1352.1 44.67

W2 B. 1T52.2 4?.00
,20_. 1 2,4 42.,7
.A . 1352.7 42.00

i. ' 241. ri . . 41., -

'-^JMAPv rF fDAM c',AFrv'N vcC



.AN I . ............... INITIAL VALLIF SILLWAY CREST TOP OF DAM
ELEVATION 1403.00 1403.00 1403.10
STORAGF 380. 380. 385.
Otr.LOW 0. 0. 0.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAE OJTFIOW OVER TOP MAX OUTIFOW FAILLIRE 'p - A) -
PM W.S.EEV OVER DAM AC-FT CFS HOUS HOURS S

.01 1403.39 .29 403. 11. 12.00 47.33 0.00

.10 1404.62 1.52 477. 358. 31.3r 43.3 0.00

.0 1405.27 2.17 521. 781. 32.3 42.67 0.00

.30 14W5. 71 2.61 555. 1198. 32.67 42.67 0.00

.50 1406.5 3.45 621. 2008. 33.00 42.67 0.00
1.00 1408.65 5.55 785. 4019. 33.33 42.67 0.00

PLAN I STATION 7
MAXIMUM MAXIMUM TIME

RATIO FI.CFS STAGE,FT OUS

.01 11. 1393.1 47.31

.10 358. 1395.0 43.33

.20 780. I36.3 42.67

.30 1198. 1397.2 42.67

.0 2008. 1398.6 42.67
1.00 4018. 1401.2 42.67

PLAN I STATION 8

MAXIMUtM MAXIMUM TIME
RATIO FLW,CFS STAGE,FT HOURS

.01 11. 1368.1 47.67

.10 358. 1370.4 43.33

.20 781. 1371.8 43.00

.30 1196. 1372.9 42.67

.50 2007. 1374.4 42.67
1.00 4017. 1376.9 42.67

PLAN I STATION 9

MAX(IMUM. MAX IMUM# TIME
RATIO FLOW,FS STA.E, FT HO.IRS

.01 11. 1157.1 47.67

.10 3F8. 1358.8 43.33

.20 781. 1359.8 43.00

.30 1196. 1360.5 42.67

.5 2006. 1361.6 42.67
1.00 4017. 1363.4 42.67

SIUj'MARY OF DAM SAETY AALYSIS

PLAN I ............... INITIAL V LUE SPILLWY CREST TOP OF DAM
ELEVATION 1352.00 1352.00 11363.00
STORAGE 190. 190. 305.
OITFIOW 0. 0. 190.

RATIO MAXIMUM MAXIMUM MAXIMUM MAXIMM IIRATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OTFLOW OVER TOP MAX UrTLOW FAILtIRE

PME W.S.ELEV OVER D AC-FT CFS HOiRS HOURJ' HOURS

.n 1352.33 0.00 228. 63. 0.00 46. 0.00

.10 1354.61 1.61 546. 1094. 8.67 44.67 0.00

.10 1356.00 3.00 811. 2484. 12.67 44.33 0.00

.30 1357.05 4.05 1054. 3903. 21..3 44.00 0.00

.r4 1.,8.72 5.72 1517. 6669. V.00 44.00 0.00
1.00 I361.86 8.86 2545. 14064. 31.33 43.67 0.0f

I f-*,4.,4 4-4.4€4I€4 4 .444H-4 444H4

FIP qnp nfPAN4 PAC"AGE (HFC-fI
W,:,w Y VM0T tlLY 197R

X:" '4lrFrTATION 01 ANR80

* I~~#4~*444*44444***+4444 ~ Q- UL



FLflOI HM.PAP PArYWO (HF 0-I

1W ';AFFTYVFri YE!' u "01Q7
LA.rT MnD1FIC.AT~nN 01 APR 90)

*H*IH* i4f4+ *4**4*#******
IAl LAK-r 94.11N DM DRP W. 90-6A-41

2 A2 0AA, SAFrFY 1PE 0T0 PRWXAM I?-IQ-qr0
I A.? RE4CNIN ANAL VST +4. PRELIMIWAY -

AP 144 0 210 0 0 0 A 0 -
B1 5 0 0 0 0 0 0 0 0 0
j 4 1 1

7 11 0.10
o 1 0 0 0 01 0 0 0

9 K RINrFT FROM BRAIWAF AREA AM0 ROPI4~N IW
10 m I 1 0.50 0 9.74 0 0 0 1 0
I! P 0 21.5 111 123 1 In 142
12 T 0 0 0 0 0 0 1.0 0.05F 0 0
p W 1.02 0. 4!14 1 -1.- -0.0 2r

K 1 1 0 0 0 0 1 0 0 0
16 Kl ROUTIW) %PW'S THRU R0PnFIF DAM AND SPILLWAY

17 V 0 0 0 1 1 0 0 f0 0 0
is VI 1 0 0 0 0 0 -164'3 -1 0 0

19Y41I6A3 .0n 1643.c 1644.2 1644.5 1645.0 1&4W.0 1650.0( 165,. 0
20 V5 0) 12.0 4 .0 90.0 W90.0 1570.0 12030.0 3700..

21S 0 10 190 41f) 660 960
22?, 1E~> "A.3. ~6 2 16ry0. 0 167.0 1660

24 SD 014.2
7 t 1 2 0 0 0 0 1 0 0 0

V! nWTRFAM Y-SECT1PJN 230 FFP FROM rM (R0P1IW
v 0 0 0 1 1

2p VI 1 0 0 0 0 0 0
28Yb. 0.0-1 0.05 0.07 1622 163 2301" 0.00 0 0 0
3Y 7 100 63 142 1030 16-2 16251 1 7F 1672 190 162

Y- 7 1' 1625 207 1630 225x I 14?
K 1 3 0 0 0 0 1 0 0 0
KI M IF TW- THE 2ND M&TRFAM CROSS SECTION (RFI,1-N)
V4 0 0 0 1 1

?r i 1 0 0 0 0 0 0
3AY6 0.07 0.05 0.07 1620 163P 270 0.0(00 0 0 0

1- Y'7 100K 1638 140 1627.8 190 1627 12 1K 2 202 162
Y7 210 1627 27 1633. 6 323 1638
V3 1 4 0 0 0 0 1 0 0 0

V0 VI R(rT FLOW THRU XTE EDVSTREAM CR,SE CTION (ROF I h9N)
41 V 0 0 0 1 1
4' V) 1 0 0 0 0 0 0
43 VA 0.07 0.05i 0.07 1400 1414 820 0.21 0 0
44 Y7 100, 1414 120 1406 170 1403 175 14T 178 140W

Vc 7 I 8 140c 246 1406 L 270 1414
4L- v' I 0 0 0 0 1
4'7 Ki RCrT FLOW TO HEAD CF LAKE 911N (FROM ROBINCM)

V 0 0 0 I I
4" VI 1 0 0 0 0 0 0

50 V 0.07 0.05 0.07 13r52 1380 4400 0. 01(09
151 V " (0) 1380o 50 1 ̂60 700 1 '5 WF I0 12? WQ0l 12

r7 910 135' 1200 1360 1400) 1V.
S 0 6 A 0 0 0 I 1

v4KI P T FPOM ETAINAMf AREA AM0 WSW KrW
m 1 1 2. V 0 9.74 0 0 0 0

P 0 21~ 11 1^3 11.3 1'4?
7 0 0 0 0 0 0 1.0 00

W I .4

KY 0 0 1 1 0 0 0 0
VI0 0 0 A 0 -1402 -1 0 0

I44~ AA0", t 40 140.4.0r 14 (c. 0 1410.0 14 1 ,0 1420.0

1 ~'f ~ ~ P"~ 1490 22
$7 I40,. 1 14(1. 0 1410.(0 14 1~ 1420/.

~JAL



70 K 1 7 0 0 0 0 1
71 KwI ROUTE FLOWS TRU IST DOINSTREA CROS SECTION (MOM)
7,2 V 0 0 0 1 1
73 YI 1 0 0 0 0 0 0
74 Y6 C.07 0.05 0.07 139q 1411 200 0.008
75 Y7 100 1411 125 1405 136 1397 140 193 180 1393
76 Y7 186 1397 190 1402 230 1411
'7 K 1 8 0 0 0 0 1
7KI RUTE FLWS F TJ 2ND ErQSTRAE CROSS SECTION (WRON!S'd)
79 Y 0 0 0 1 1
W0YI 1 0 0 0 0 0 0
P" Y6 0.07 0.05 0.07 1368 1400 3100 0.008
P? Y7 100 1400 200 130 250 1371 275 1368 285 1368
n Y7 290 1372 350 1 W 500 1400
RA4 K 1 9 0 0 0 0 1
PKI ROtIF FLOWS TO HEAD OF LAF QU1INN (FN BROPt.ON)

V Y 0 0 0 1 1
A7 Yi 1 0 0 0 0 0 0

Y6. 0.07 0.05 0.07 1157 1375 1000 0.011
Y 100 1375 106 1369 240 1362 280 1357 320 1357

W0 Y7 '23 1399 340 1369 356 1375
91 K 0 10 0 0 0 0 1 0 0 0
92 KI RNOFF FROM NCWOTROLLED DRAINACE AREA ABMV LAKE QUINN
9i M 1 1 6.86 0 9.74 0 0 0 1 0
94 P 0 21.5 I11 123 1B 14.2
95 T 0 0 0 0 0 0 1.0 0.05 0 0

W 2.5 0.45
y -1.5 -0.05 2
K 3 11 0 0 0 0 1
KI t".MBIN 3 HYDROAPWS AT LAKE QUINN ROUTE COMBINED WVD. TW1J LAF

I. K 1 12 0 0 0 0 1 0 0 0
10: KI ROUtIN %PMF'S TWI LAE QUINN
10? V 0 0 0 1 1 0 0 0 0 0
102 yI 1 0 0 0 0 0 -1352 -1 n 0
104 Y41^252.0 135f3.0 1'54.0 IM..' 0 1356.0 1357.0 1358.0 I9.0 1360.0 137).0
10! VS 0 190 610 1400 2480 2920 5370 7170 90 36000

$ 0 190 305 445 610 810 1040 100 1600 1930
107 E1343. 132 1 F3 1064 1359, 1356 12,57 15 1159 IW 301 $$139.0I (tc D .3,:

110 $8 64 0.5 1344 0.33 13f3 1400
,$ 6 6 0.5 1344 0.'< Ir,? 1354.5
1? 6A 0.5 1344 1.00 1151 1354.5

$P 66 0.5 1344 2.00 1353 1354.5
114 K 1 13 0 0 0 0 1I+ K:I ROUTE FLOW TI IST nAlTREA CRtO SS SECTION I

Ilk, Y 0 0 0 1 1
117 YI 1 0 0 0 0 0 0
li p yA 0.07 0.Fi 0.07 1340 1358 100 0.01
119 Y7 I10 1.5. 115 134-4 157 1343 163 1340 213 1 w

Y7 2 &c 1344 286 1351 308 1358
K 1 14 0 0 0 0 1
KI R~trrE FLOWS THRtI 2ND r(f.MSTREAM CROS SECTION (LIINN
Y 0 0 0 1 1

14 YI 1 0 0 0 P 0
Y& 0.07 0.05 0.07 1319 1329 390 0.0054
Y7 100 1,M9 168 1332 193 1329 218 1319 258 131P
Y-7 2&q 1329 278 1330 28-2 1339

1 K I I5 0 0 0 0 1
1 2 KI ROUTE FLOWS THRU 3RD CROSS SCTION (QUINN)
I "V" Y 0 0 0 1 1
131 YI 1 0 0 0 0 0 0

Y2 V6 0.07 0.05, 0.07 1230 1245 10500 0.0W
Yo V7 100 1245 150 12n 202 1236 205 1230 24, 1730

14 Y7 240 12?5 28 12 8.4 325 1249
y 99

PRFVTFW OF %0{'" OF STEAM NIVW CALCtILATIOS

LA-., oJ -

"- f ,. 2lio

. . . . ... .. i i . .. ... l



RUNFF HY1ORAP. AT I
ROMUTF YD OMP TO I
ROTE wrYw*1P T6 2
ROUTE HYDROGRAP4 TO 3
ROUTE HYDROGRAP TO 4
ROUITE HYMtOGAP TO 5
RU OFF HYDRrnAP AT 6
ROUTE HYDROGRAP TO 6
ROUTE HYDROGRAPH TO 7
ROUTE HYDR"6APH TO 8
ROUTE HYIROGRAPH TO 9
RtNOFF HYDROMRAP AT t0
COMBINE 3 HYROGR.S AT it
ROUTE HYDRtRAPH TO 12
ROUTE HYDROGRAPH TO 13
ROUTE HYDROGRAPH TO 14
ROUTE HYROGAH TO 15
EM OF NETWORK

R-VJD HYDROMAPH PACAGE (HEC-I)
P'AM SAFETY VRIRSION JULY 1978

LAST MODIFICATION 01 APR 80
*4 14444*4*+4444.44

R.N DATE* 81/03/04.
TIME* 04.30.54.

LAKE 9JINN DAN DER NO. 90-64-43
DAM SAFTEY INSPECTION PROGRAM 12-19-80

BREAC4IN ANALYSIS 4H PRELIMINARY 4

LO SPECIFICATION
NO Mf WIN IDAY THR IMIN METRC IPLT IPRT NSTAN

144 0 20 0 0 0 0 0 -3 0
.XPER NWT LROPT TRACE

5 0 0 0

MULTI-PLAN ANALYSES TO BE PERFORMED
NPLAN= 4 NRTIO= I LRTIr= I

RTIOS= .10

DAN BREACH DATA

DA BREACH DATA
PWID 7 ELBM TFAIL WSRL FAILM
66. .7) 1344.00 .r 1353.00 1400.00

DAM MA4 DATA

DAM BREACI DATA
BRWID Z ELB TFAIL WSa FAILEL
66. .50 1344.00 .33 1353.00 1354.50

STATION 12, PLAN 2, RATIO I

DAM PEACH DATA
BRWID 7 ELB WAIL WSEL FAILEL
66. .*'i 1344.00 1.00 1353.00 1354.50

STATION 12, PLAN 3, RATIO I

DAM EACH DATA
PRWTD 7 EL TFAIL WEL FAILf'

66. c*( .1144.M 2 13'A. N 154. (A

STATION 12, PLAN 4, RATIO I L - o k_-

A:QA~ A-tIAA1A



Hywmgk fnrr~r

~TA0 !TW- 1 FC% ITAPF ~PLT .-R INAE BqTAW 14I0
1 0 0 A 0 1 0

ALL PLANS HAVF CAW~
RniIT IP Nr ATA

ro ol~ 1't0IC AVl IRS 7SAME TOPT 1PP L'ITP
n.0 n.000 0.00 I 1 0 0

NWTP : NqTDL LAGl AMqW. x T SY, ST(PA IVPAT
1 0 0 0.0OW 0.000 0.000 0. 0

4V"4 DR~TH r4AM F PrITTNfl

ON! NI?l DWI)~ FUJ'T FRMAY PILiTH r I

.07r0 , 0500 .0700 1340.0, !l'R.0 t0o. .(01000

rRn0: qF0 ION C1Y"flNATS--STA, FlIV.STA. E1.P-4WT
00.00 115.00 115.00 144.00 197.00 134?.0M 163.00 1340.M0 253.00 1140.00

2A5.00',?44.00) 28kA(W)111 .m V0s.00o1I W-M

0.00F N .2A .41 Al.9 1 .22 1.56 1.9 2.216 2
,ro 1,17 3.76 4.1 4.5A 4.97 r.319 5.82 6.26 6.71

-MN 0.00) 14A.A7 780.PA 156A2.97 ?S81.64 394?.Q7 W-01,0m 79"3. 71 9601. 6F 12M7~. ?
IM71.P 1759c . A 2%7 q.9 2'97'Q.R6 27497.20 122.0, 35174.10 3933. I 41699.79 AK27A. 4?

S 1'34A.0M 1340. 9- 1341.P9 1342.84 1341.79 1*144.74 114r,.63 1346. 6? 1347.r8 UPL.9
11"4Q.47 1350.42 t1f1. i7 1152.12 1353 .2 1354. 21 1155.16 1356.11 1157,0 M, r.0

N0 0.00 2U6.67 7AP.86 156A2. 97 2r581.64 3942.97 560.00 7r23.76 9691. 65 1 Nw9.2
14 7,33,7 ' 175595R6 20)678.91 2439.RA 27497.2f0 31229.08 35174. 10 39511 439.9 -28b

KYW-APH~ M~IT INW

pRwrrF FLOW.JS TRRPt 2NDl DrWSTREAM CR055 SECTION (QUINN)

V TAP ICWM IMW T TAPE ~PtT YFRT INAMF 1TAf 1JT0rr
14 1 0 A

ALL PLANttS HAVF SA,4W
POLITTNG DATA

0io0Sz rios' AVCo TOES 1SAME TPT IPMP LSTP
00 0.0w 0.00 I 1 0 0 0

NqTF' S 1TDL L Ar, AMY x T'S( STORA ISPRAT
1 0 0 0.000) 0.000 0.000 0. 0

WIlP4 rFPTH fl4WF PfIrTTWG

OJNI I 0N121 PNO) FLNT ELAY PI-NT4 M L.4A+.i Q0Ui100
.07M0 .0500 .07N) 1119.t0 13,W.0 39M0. 00540

rR0qq qFrTIrN rTIVflN4 -STA, ELEV,sTM, EF 4'-4rC
10W. 00 1 Tr9.0! 16q.0 133r,2.00 193.0 AO V9. W 218.00 1119.00 258.00 1119.M0
7A-P.0 11r.00 278.00 13139.00 292.0 I O3A

'~fl 0.00olo 3.94 q, r 12.A7 17.8A rA. 19 2.8P7 34.0 41.27 1Q

11 61,14 708 81.9Q 92.96 1 Or. () 118.13 13ill.3r .q~ 164.07
-9 0.V9A ~ 37, A 1 -c 1001.21! 1471.2 2 03')4. 23 "A74.c 139l.2 4210.12

71 0 , 7 . 7 ')w.1 1 -'0.3 -0 1 r? 14',42.?? C~9.4~ 1?". 02 09A

Fl nw An0 qk.0 307.9W 2 612." I0W3. ?l 14'.2 N 042 2674.59 r"Q. 14 421().12J
r~jol.nl klbtS3 7W.A17 QOPC. 35 1O5I 26.9 4222 1629'. , ~ .N) P9 1.



11

W"P fM_ .rING

W FLO TWIS I VD Ml tR,, SECTION (PUINN)

I qTA0 I 13#i' IECON I TAPE . T ,RRT INAE ISTAGE I .rT0
1 1 0 0 0 0 1 0 0

ALL PLANS HAVE CAW
ROCITINC DATA

giOss rtOSS AVS IRES ISAME IOPT I1P LSTP
A.0 0.000 0.00 1 1 0 0 0

NSTPC NSTDL LAG AMWY x TW STORA ISPRAT
1 0 0 0.000 0.000 0.000 0. 0

N0PMA', 1EPT4 Cr4ANNF1 P0,rTAM

QN1l) ($411) OQf') FLNVT ELMAX RLNT EIEL

.0700 ,0900 .0700 12230.0 1245.0 10500. OOM~

CROSS qECTION CnORDINATF--STA,ELEV, STAELEV--ETC
100.00 1245.00 5.00 12l.00 202.00 1236.00 205.00 1230.00 245.00 1220.00
248.0 1235.00 2R2.00 I128.40 325.00 1245.00

STORAGE 0.00 7.69 15. 5 23.58 31.77 40.13 48.5 57.65 68.126 82.70
101.16 11.6Q 149.67 177.99 208.4 241.31 276.32 313. 353.04 394.74

OfUTFLOW 0.00 73.27 20.22 448.28 717.92 1033.32 1390.45 1800.49 2277.'M 24.98
I14.16 4 ,306.98 5249.17 &,4.72 7559.33 8927.16 10442.82 12111.15 13937.07 15925.54

STAGE 123 0.00 l230.79 1231.58 1232.37 1232.16 1233.95 1234.74 12m.5 1236.2 1227.11
1237.89 1238.68 1239.47 1240.26 1241.05 1241.84 1242.63 1243.42 1244.21 1245.00

FLOW 0.00 73.2"7 230.22 448.2S 717.92 1033.32 1390.45 1800.49 '277.55 2844.8
3 ,14.16 4306.98 5249.17 6334.72 7559.3 8927.16 10442.82 12111.15 1W37.07 15925.54

4*44*444 *4+*4*4 4444444-44* "44-444444. 4*4+4444::

PEAK FLOW AND STORAGE (IED OF PERIOD) S'WARY FOR MULTIPLE PLAN-RATIO ECONOIC CO'IPtrATIONS
FLOWS IN CUBIC FEET PER SECOND) (JOUIC METERS PER SECOND)

AREA IN Sg.ARE MILES (%OUARE KIL(METERS)

RATIOS APPLIED TO FLOWS
CIPERATION STATION AREA PLAN RATIO I

.10

NVOrPTJAPH AT 1 .50) 1 138.
1.29) ( 3.91)(

2 138.
C 3.91)
3 138.

3.91)(
4 138.

391)H

R.TED TO 1 .50 1 42.
1.29) 1 1.20)H

2 42.
( 1.20)(

3 4?.
41 1.20)1

tt Ac 1



r "2 .50 1 42. Rrt TO 2.1 i s.
1.29) ( 1.20)( A.16 in. ui

2 42. 2 7.
( 1,20)1 ( 10.13))

3 42. 3 358.
( 1.20)( I 10.13))

4 42. 4 .58.
1.20)( 10.13)(

RFO~JEM TO 3 .50 1 42. 'ROr*PH AT to 6.86 1 1137.
1.29) 1 1.20)( 17.77) 12.19)(

2 42. 2 1137.
1.20)( 32.19)(

3 42. 1 1137.
1.20)( ( 3219)(

4 42, 4 1137.
1.20)( 32.19)(

NI M TA 4 .0 1 42. 3 CIPN D 11 9.74 1 10.
1.29) 1 1.19)( I 25.3) ( 42.04)f

2 42. 2 14 .
1.19)( C 42.041(

3 42. 3 I4,.
1.19"1 I 42.041(

4 42. 4 148..
1.19)( 42.041'

RItfM Tf) .,50 1 42. RF"r.FD Tr 12 9.74 1 1094.
1.29) I 1.1911 25.23) V 0.9Q I

2 42. 2 7794.
1.19)( 1 220.711

3 42. 3 6793.
( 1,191) ( 192.3 ,'

4 42. 4 cL559.
C 1.191( ) 157.42) 1

)YMOGII4APH AT 6 2. 1 1 442. RMl TO 13 9.74 1099.
6.16) 1 12.51W 25.2) ( 31.00(

2 442. 2 7690.
I 12.51)( 1 217.71f
3 442. 3 677A.

12.51)( ( 191.71'f
4 442. 4 T5953,
( 12.51)) 1 g7 . )' (

I TEDTO 6 2.18 1 359. ROM TO 14 9.74 1 1099.
6.16) ( 10.13) 2.2) 30.")(

2 358. 2 7606.
10.13)( 15.'f (

3 358. 3 6171.
10.13))( 174.PA)f

4 358. 4 5277.
10,13)( 1 149.44)(

ROITE! TO 7 2.38 1 358. RRE TO 15 0.74 1 1090.
6.16) 1 10.13)( 25.23) 1 3.SI(

2 358. 2 5860.
10.13)( ( 165.94)(

3 358. 3 5216.
C 10.13)( 1 147.71))

4 35B. 4 4604.
( 10.13)( ( 130.37)f

R(UTED TI 8 2.8 1 358.
6.16) 1 10.13)(

2 W'.
I 10.13)(

3 M5.'
1 10.13))

4 3.
1 10.13)(

-b- <,e '3



SU.HMARY OF DM SAETY ANAYSIS

PLAN I ............... INITIAL VALLE SPILLWAY C ST TOP OF DAM
ELEVATION 1643.00 1643.00 1644.20
STORAGE 150. 150, 190.
OUTFLOW 0. 0. 45.

RATIO MAXIMUM MAXIMUM MAXIMJM MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFL0W OVER TOP MAY OUTF'LOW FAILUR

PMr W.S.ELEV OVER 1A AC-FT CFS HOriRS HOUS HOURS

.10 1644.14 0.00 188. 42. 0.00 44.00 0.00

PLAN 2 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1643.00 1643.00 1644.2n
STORAGE 150. 150. 190.
OUTFLOW 0. 0. 45.

RATIO MXIMUI MAXIIUM MAXl'IM MXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MX OUTFLOW FAILIRE \

PMF W.S.ELEV OVER DAM AC-FT CFS HOIRS HORS HOURS

.10 1644.14 0.00 188. 42. 0.00 44.00 0.00 _
\  

_

PLAN ............... INITIAL VALLE SPILLWAY CREST TOP OF DAM
ELEVATION 1643.00 1643.00 1644.20
STORAGE 150. 150. 190.
OUTFLOW 0. 0. 45.

RATIO MAMUM MAXIMM MAXIM MAXIUM D.RATION TIME OF TIME OF
OF RESERUOIR DEPTH STORAGE OUITFLO OVER TOP MAX OUTFLOW FAILIR

PMi W.S.EI.EV OVER DAM AC-FT CFS HOURS HOVS HOURS

.10 1644.14 0.00 188. 42. 0.00 44.00 0.00

PLAN 4 ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1643. 0 1643.00 1644.20
STORAGE 150. 150. 190.
OUTFLOW 0. 0. 45.

RATIO MAXMlIt MAXI MUMI XIM1., MAXIMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTF1LOW MR TOP MAX OCTFLOW FAILURE
PF W. S. ELEV OVER DAM AC-FT CFS HOURS HOURS HOIS

.10 1644.14 0.00 1 , 42. 0.00 44.00 0.00

PLAN I STATION 2 PLAN I STATION 3

MAXMUM MA IMUM TIME MAXIMUM MAXIMUM TIME
RA710 FLOW,CFS STAGEFT W15K RAT;, FLOW,.$F STAGE,FT H(tPSq

.10 42. 1622.9 44.00 .10 42. 1621.2 44.,V

PLAN 2 STATION 2 PLAN 2 STATION 3

MAXIMUM MAXIMU TIME 'AXIMLIM MAXIMUM TIME
RATIO FLOW,CCFS STAGEFT HOURS RATIO FLOW,CFS STAGE,FT IOF

.10 42. 1622.9 44.00 .10 42. 1621.2 44.00

PLAN 3 STATION 2 PLAN 3 STATION 3

MATIIq MAXIIJl TIME MAXIU t MATII TIE
RATIO FLOW, US STAGE,FT HMR RATIO FLOW, 'F STAGE. FT ( RS

.10 42. 1622.9 44.00 .Vn 42. 1621.2 4.0

PLAN 4 STATION 2 PLAN 4 STATION 3

1,AXIMM MtAXIMUM TIME ,,TIMrpu MAY IIl.tl TIME
RATIO FLOW,CFS STAEEFT HORS RATTO FLOW,CFS STAOEFT HOURS

.10 42. 1622.9 44.00 -,5 .10 42. 1621.2 44.00 -1/



PLAN I ST, TrW 4 PtAN I STATION C

MAI(TMIM MAY( I Ml. TIME MAY!MIq MAYTT11M TIMF

RAT,^ Fl_ nw.CFS CTAGE,FT nu~rc RATIO FI-ON.CFq qTA(, F7 M wP

.10 42. 1401.6 44.' .10 42. 13?. 1 44.67

PLAN 2 STATION 4 PLAN 2 STATION 5

MAXI, IM" MAXIMll TIME MAX IMUI.M MAXIIM TIM

FATIP FLOWCSF STADfFT M~.R, RATIO FLOW,CS STAfE,FT M PS

.10 42. 1401.A 44.r .10 42. 1352.1 44.67

PAN I STATION 4 PLAN 3 STATION 5

NAXT1,01 MA'I".fM TIMF . MATfIM1M MAYfIMF~ TT'M,

PTIO FLrI .WC STACEFT M RS R, FLOW,Fq ,TA.FT F Hr I'

42. 1401.6 44.3 15i 42. 1352.1 £.,7

PLAN 4 STATION 4 PLAN 4 STATION 5

MIIMI MAY{ imI TIME MAX IMUM, MA X miNI TTM

')TI0 FLW.l Fq STAGE,FT HOURS RATIO FLOW,FS STAC,FT H(W-

.1C 42. 1401.6 44.r1 .10 42. 1 92.1 44.67
cIMM.RY OF DAM SA ANALYSIT

PlAN I ............... INITIAL VAL IF SPILLWAY CREST TOP OF DAM
REFV T!I* 1401. 0Y 140. 0 1403.10
STORAf 3v0. O. 3.,
OUTFIW 0. 0. 0.

RATIO MYIM M UM MAXI MAXIMU MAXIMUM ATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OIWo MVR TOP MAY oIrTFLOW FAILIPE

PMw W.S.ELEV OVER DAM AC-FT CFS HOUIRS MIS HURS

.to 140.62 1.52 477. 158. 31.31 43.13 0.00

PLAN ............... INITIAL VALLIF SPILLWAY CMST TOP OF DAM
ELEVATITN 1403. 0 1403.00 1403.10
STORAC; 380. 30. R35.
OTRL. 0. 0. 0.

RATIO MAVII MAXI IPI.M MA IMLIM DURATION TIME OF TIMF
OF RESERVOIR EPTIH STORA E O-rTFLOIW MR TOP MAX OlJFTFLOW FATI PF

PMF W.S.PLFV OVER W Ar-FT CFS MirS W1P - ,

.10 1404.62 1.52 477. 358. 31.33 43.31 0.0N

C AN ............... INITIAL VAL.F SPILLWAY REST TP OF DAM
ELFVATION 1403.00 1403.00 1403.10
STORA, 380. 380. ,95.
I FT I.W 0 . 0 . 0 .

RATIO MAXIMUM MAXIMUM MAXIMIM MAXIMUM DIRATICN TIME OF TIff F
OF RSERVOIR DEPTH STORACG oU TFLOW OVE TOP MAY Ol.JTFLW FAI "K
P W. .S.ELEV CAP DAM AC-FT CFS IOUS H(tir wO P'-

.10 1404.62 1.52 477. 3. 31.1 43.3.

PLAN 4 ............... INITIAL VALOF SPILLWAY CKST TrP OF W'_'- ,
ELEVATION 1401. W 1401.0M 1403.10

T-OAE n, 3,90./
MA1iI 0. 0.0.C

PATTi MAIIPII4 P AIMAY q MAXI r ilPATI rN TIMf OF TIff OF
OF F RESERVfc C W. w c' frI TML0 W M-P T"P MAY CoIrrFLf1W FAInt"P

pr W.S.FLFV rWP DAM AC-FT ("FS HOl iP'

.10 1404.62 1.52 477. . 31. 41.3'1 0.0



PLAN I STATION 7 PLAN 3 STATION 8

RATIO FLOW,CFS STAr.FT ORS RATIO FLOW,CFS STAOF,FT H40p

.10 5p. 1495.0 43.33 .30 3-8. 1370.4 43.33

PLAN 2 STATION 7 PLAM 4 STATION 8

MXI, M AXI"OJ TIME "IAll" MAI1N TIME
RATIO FLOICS STAGIE,FT HOURS RATIO FLOW,CFS STAGE,FT HOURS

.10 358. 1395.0 43. 31 .10 358. 1370.4 43.33

PLAN 3 STATION 7 PLAN I STATION 9

MAXIMP MAXINIM TIMF MAXIMI.IM MAXIMUM TIME
RATIn FLOW, IS STA}f , FT HOL4Rs RATIO FLOW,CFS STAGOFT OS

.10 .358. 1395.0 43.33 .10 58. I,., 1358.8 43.3r

PLAN 4 STATION 7 PLAN 2 STATION 9

MAIMUM MAXIMUM TIME AXIMM MAXIM TIME
RATIO FLOW.(CS STAOEFT HOURS RATIO FLOW,CFS STAGE,FT I41ilS

.10 . 1395.0 43.33 .10 5.8. I..8 43.33

PLAN 1 STATION 8 PLAN 3 STATION 9

MAYIN140 MAXIMP. TIME MAXIMUM MAXIMUM TIlE
RATIO FLOWCFS STAGE,FT *OIRS RATIO FLOW.CFS STAGFrT HOURS

.10 358. 1370.4 43. .10 W58. 13%.8 43.V3

PLAN 2 STATION 8 PLAN 4 STATION 9

MAYIM MAXIMI-.M TIME MAXIMUM MAIIMM TIME
RATIO FLONrFS STAGE, FT 4M RATIO FLOW,CFS STAGE,FT HO.Rq

,5R. 13-0.4 41,3 .10 358. I8.8 43.13
SLIRY OF DAM, SE ANALYSIS

PLAN I ............... INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION I n13. .0 1352.00 15.00
STORAr 305,. 190. 3M5.
OUTFLOW 190. 0. 19.

RATIO MAIMUM MAXIM." MAXIMUM MAYIMIl DIATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OLJTFL_ OVR TOP MAX OJTFLOW FAILURE

PMIF W.S.FLEV OVER DAM AC-FT CS HORS ymIS HLS

.10 1354.61 1.61 546. 1094. 9.00 44.67 0.00

PLAN 2 ............... INITIAL VA(UF SPILLWAY MRET TOP OF DAN
ELEVATION 135.3.00 1352.00 1161.00
STORAG 305. 190. 35.
OUITFLOW 190. 0. 190.

RATIO M'AX I MU MAXIMUM MAXIMUM MAXIKIM DURATION TIME OF TIME OF I
OF RESERVOIR DEPTH STORAGE OUTF.OW MR TOP MAX IJTRLOW FAIlUR.

PIE W.S.ELF OVER DAM Ar-FT CS HOURS WOK HOURS

.10 13564. 1 1.53 533. 7794. 5.3r 44 -m 41.07



FIEVAT!ON Il30l1~.0moI ?!, ( 1911. 0195.M
iTnw190. 0.190.

RATIO MAXI11 MA~j1IH MA I~ MU AXIU DURATION TIME OF TIME T ~ '
OF RFSERVO I R D1EPTH STORNT OM tOW OVER TOP MAY UTr.1WO FAILm

PMF W.S.ELFV fNER DlAM AC-FT CFS LRSI (X.pE. HIlP,

.10 1':64.54 1.54 5f. 6793. 5.67 U4.67 41C.

PLAN 4 ........ INITIAL. VALLE SILLWAY CW^IT TOP OF DAM
ELFVATION I12m..m 1152.0m 11353.00w
STORArf 30M. 190. 309.
Ol-ITFtOnw 190. 0. 19o.

RATIO MAY IMLM MAXIU PN4IMU MAYIMIJM DURAT I I TIME OF TT1F
OF RESERVOIR DEPTH S-CAGE (UJTPRO OVER 7T7 MA OITFLOW FAILIC~f

PMF W..EE MIR DMA Pr-FT CFS HOULP- MRS M V

.10 1 1 ?4. cA 1, . ' 6. 54 45.67 4.

PL AN 1 qTATION 13 PLAN I STATION 14

MAXIJ MU AXIU TIME MA Y M MAX IMUM TIMF
RATIO FLOW.CFS STA0EF"FT HOLPS RATIO FIOW,(r5 STA0, ,FT W

.in 1095. 1342.3 4.4.67 .10 6,171. 1'0.4 45. 00

PLAN ? STATION 13 KLAN 4 STATION 14

MAXIMUM MAXMU TIME MAXIMUM MAIMUM TIMF
RATIO FLtIJ.CFS STAGE,FT HOLIRS RATIO FUnd.CFS STArf,FT H1-V- t AA6E Cf31,

it) 7690). 1346.7 44.0(W .10 5277. IT329.6 45., t. -1A~

PLAN I~ STATION 13 PLAN 1 STATION 19

MAIM,1 MATI.1 TIME MAXIMUM MAYII TTMr
RATIO F1OnwrF, STAGE,FT HOLIFS RATIO F~~t~ IM; qTArOF.FT M IP-

.10 677f.. 134.6.3 44.67 .10 1090. 1234.1 49, - --7XF

PtAN 4 STATION 13 PLAN 2 STATION 1j c

RATIO FLOW.CFe, STACE. FT HOIJR5 RATIO FLOW.EFS ST~rf ,FT, WICA

.10 'M1. 134A5. 7 45.67 .10 w'6. 1 '39. 9 WC.&

R AN I STATION 14 PLAN 3 STATION 19

RATIO FLOWX~FS STArf.FT MUP, RATIO F1OXCFS STACCFT M A4 IIPj AL

.10 1 or. 13T21. 4 49.00W .10 5216. 1239.4 45.00) aT~kc P C~

PL AN 2 STATION 14 PLAN 4 STATION 15PCS-

RATIO) FLON.C'FS TAGF.FT MW RATIO FLON,CFS STAGE,FT MOFS

If) 7N, i"r A 44.3? .16 4604. 121P.9 46.

Fl 'C 7 -Y% (0-. 44 A4~4#.4 HW -~ uL)L)

Dw AN3FFY VEP20N oily 11
L~rT rijFI(A1Tlj 01 APR 90 4)- ~ M~

1.. 0/10
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APPENDIX F

GEOLOGY



LAKE QUINN DAM

GENERAL GEOLOGY

Bedrock at Lake Quinn is the Poplar Gap member of the Catskill Formation. It
is medium-gray and light-olive-gray, fine- to coarse-grained sandstone and
conglomerate with interbedded pale-red and grayish-red siltstone and shale.
The rock is well bedded with sandstone and conglomerate thickly to very
thickly bedded; shale and siltstone beds are medium to thick. The right
abutment and base of the dam are of shale and sandstone of medium thickness.
Joints and cleavage are well developed in thick-bedded rocks and are widely
spaced; cleavage fractures are closely spaced. Fractures are open in surface
exposures. Rock exposures are resistant to weathering. Fragments of sand-
stone and conglomerate are blocky and slabby, siltstone and shale fragments
are platy, chippy and hackly.

Unconsolidated material overlying the bedrock surface may be thick. Water
well drill records show 48 feet of glacial till in a domestic well near Lake
Quinn. The unconsolidated material is sand and gravel with minor amounts of
clay.

LEGEND

(Bedrock)

Dcd CATSKILL FORMATION, DUNCANNON MEMBER - Grayish-red sandstone, siltstone,
and claystone in fining - upward cycles; conglomerate occurs at the base of
some cycles.

Dcpp CATSKILL FORMATION, PACKERTON MBR. THROUGH POPLAR GAP MBR - Fine to
medium-grained sandstones, well-indurated to quartzitic; sandstones grade
upward into grayish-red siltstone and shales.

37
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