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PREFACE

This report 1is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase 1 investigations.
Coples 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 1 inspections are not intended to provide detailed hydrologic and
hydraulic analyses. 1In 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

Name of Dam:

Size:

Hazard Classification:

Owner:

State Located:

County Located:

Stream:

Date of Inspection:

\

\

AND

RECOMMENDED ACTION

information indicate that Lake Quinn Dam is in fair condition.

Lake Quinn Dam

NDI ID No. PA~00145

DER ID No. 64~43

Small (12.2 Feet high; 305 acre-feet)
High

Mr. David Beynomn, Sr.

Rd 2, Lake Quinn

Box 125

Waymart, PA 18472
Pennsylvania

Wayne

Tributary of Middle Creek

4 November 1980

"ﬁThe visual inspection and review of available design and construction

noted during the inspection included the lack of functional drawdowm

facilities and minor seepage through the masonry near the right abutment.

i11

Deficiencies

. and




hased on the size and hazard classification of the dam, the recommended
Spillway Design Flood (SDF) varies between Vzthe Probable Maximum Flood (PMF)
and the PMF. The 1/, 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

seriously inadequate, and the dam is judged to be unsafe, non-emergency.
It is recommended that the owner immediately:

71) Retain a qualified professional engineer to perform a detailed
nydrologic 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.

iv




(6)

LAKE QUINN DAM

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

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

N

Develop a schedule of regular inspections by a qualified engineer.

Approved by:

DEPARTMENT OF THE ARMY
Baltimore District, Corps of Engineers

W

ey

JAMES W. PECK
Colonel, Corps of Engineers
District Engineer
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1.1

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

General

A. Al.lthoritz

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. Purgose

The purpose of this inspection 1s to determine 1f 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 stonme masonry structure with
an overflow spillway section and concrete cap. The overall dam length 1is
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 1 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
UeS5+G+S. Quadrangle - Waymart, Pa.
Latitude 41° 30.5°, Longitude 75° 25.6°

Ref. Appendix E, Plates I & II

' Y
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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 1s 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.

He Normal Operating Procedure. The reservoir is normally —aintained 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.




1.3 Pertinent Data:

A. Drainas. Area (square miles)

From files: 4.7
Computed for this report: 9.7
Use: 9.7
B. Discharge at Damsite (cubic feet per second) r
Maximum known flood Unknown

Spillway at maximum pool (El. 1353.0) 200

C. Elevations (feet above mean sea level)

Note: Reservolr 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




E.

Reservolir Length (miles)

Spillway crest (El. 1352.0)

Maximum pool (El. 1353.0)

Storage (acre-feet)

Spillway crest (El. 1352.0)

Maximum pool (El. 1353.0)

Reservoir Surface (acres)

Spillway crest (El. 1352.0)

Maximum pool (El. 1353.0)

Dam

1.6

1.7

190

305

104

125

Note: Refer to plates in Appendix B for

plan and section

Type: Dry stone masonry w/earthfill upstream;

concrete cap on creste.

Crest Length: 150 feet (incl. spillway)

Height: 12.2 feet (field measured; low pt.

to d/s toe)




H.

L.

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.

Qutlet Works: None

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

T R T T T TS




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

. G

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

Records indicate that the repairs planned in 1946 were eventually

e e ——
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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.

FIRDE - ot ca w3 v SRS - SR AR

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 1s necessary. The owner stated that, to his knowledge, the

greatest splllway flows occurred during the 1955 and 1972 storm events, with




[
f 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 spillway 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 reservolr 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-

mente The downstream face of the dry-laid stone 18 in fair condition with

. % -
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only a few stones missing. However, 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 gbutment is battered
at 3V:IH with stone. The dam foundation {s bedrock which is v;sible
immediately downstream of the toe for the right two-thirds of the dam. This

rock 1s 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 upstrcam 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 slde 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 {iromn posts along the upstream limit of the crest.

Clear seepage {s flowing at approximately 2 gpm from the downstream
face about four feet below the crest and four 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 1is apparent from tiie 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 averflow

section i{s 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 1V: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. Reservolr 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

11




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

gstream 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
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure

The facility 1is 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

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
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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 operatjon 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.

—
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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 1?55
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.

[P
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S«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-1 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 PMF.

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

operating conditions. The starting lake elevation was set at spilllway crest,
elevation 1352. The emergency spillway consists of a 1 foot deep notch, 66
feet in length, in the center portion of the dame Flood hydrographs were
developed and the following results were obtained:

Spillway Capacity at Top of Dam 200 CFS

Peak PMF Inflow 16,440 CFS

e ad e
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The overtopping analysis (using HEC-1DB) indicated that the
discharge/storage capacity of Lake Quinn can only accommodate 3% of the PMF.
‘ Under one-half PMF conditions, the dam 1is 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, 4
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 thelr 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:

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

downstream of the dam.
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(i1) The spillway is not capable of passing one-half PMF without

overtopping the dam and causing failure.

(i1i) 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%Z 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

ook




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 alsoc 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.

19
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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 l0-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 lH: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 1s 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 lV. A1 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

l. Embankment. There are no known design or construction data for
this dame« 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




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.

22
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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 1s considered to be seriously inadequate, and the dam 1is

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.




C. Urgency

The recommendations presented below should be implemented

immediately.

D. Necessity for Additiomnal 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

aignificantly.

it e e




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 sy.tem 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.
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APPENDIX A

CHECKLIST - VISUAL INSPECTION
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APPENDIX D

HYDROLOGY AND HYDRAULICS




PREFACE

The modified HEC-1 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 tvpically
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
hvdrographs for each location.




HYDROLOGY & HYDRAULLIC ANALYSIS

DATA BASE
~
NAME OF DAM: IAKE  Quiond DAY
PROBABLE MAXIMUM PRECIPITATION (PMP) = A/.5 INCHES/24 HOURs (1)

DELAWARE PuoiR  BALM

STATION 1 2 3
STATION DESCRIPTION RoRia0 Dl Bronxony Foun | LAKE 295,04
Arr Aam DAY
DRAINAGE AREA (SQUARE MILES) O 50 2.3¢ .ot
CUMULATIVE DRAINAGE AREA
(SQUARE MILES .50 235 ? 7‘5‘
ADJUSTMENT OF PMF FOR 09 .
DRAINAGE AREA LOCATION (I Zone 1 Eonre 1 Zone T
6 Hours i i /114 /11
%g a:urs 123 /123 /%
ours /33 /33 /
73 Hours /42 4z 142
SNYDER HYDROGRAPH PARAMETERS |
Zone (2) 1 Y .
c (3) " -
P (3) o.45 245 OHS
t /23 /13 "o
LY (MILES) (4) e .; :
‘ca (MILES (4) 052 /353 /. K9
tp = Ct (L 'Lca) 0.3 (HOURS) /.02 ] &= 2.5
SPILLWAY DATA Rock. it Dng
CREST LENGTH (FEET) )2 ~
FREEBOARD (FEET) 1.2 ‘»A 6’%0

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

(2) Hydrologic zone defined by Corps of Engineers, Baltimore District, For
Determination of Sayder Coefficients (Cp and Ct)'




(3) Snyder Coeffidlents

(4) L = Length of longest watercourse from dam to basin divide.

Lca = Length of longest watercourse from dam to point opposite basin
centroid.
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v}
BAM CLASSIEICATION)
SIZEOF OAM = _pidil
FEUirZe TNE = s FHE e (75
DAM__STATISTICS
HEISHT oF 1AM — i2.2eT '
STDRAGE AT JOORMAL Poo.  — 11O ACST  (Fan %)
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STORAGE. AT TP OF DAY — 303Ac-FT
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< Ton SRS Lz LEDGTH OF THE. LONGEST IWATERCOURSE » L= 2. 28md
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SMAL BEHT (LES THARD 6 FEETY b STOPAGE(LELS. Tl 0D AGAD).
Th T SrtE F 0@ IASSAD AADD EAGIITHR) PR WL £ 5 TRCL NS vPTRA oF
S AEEQUILR. SIT TELSHAU TPONT il KT OIGRDREL, .
MEASURED PARAMETFRL F0R (AN oATTROULED AREA
ACOVE. LAKE QN
L=z 455m/
Iid = 1.99m/

TorM. NRAIAGE. AREA 1S 9704 mi ™
JUNTTROLLES TRATIAGE AREA ABOVE LIKE QuiA = 5.86mi” ‘

tp= SAYLERS BASIM LAGTIME To PEAK /KO HOURS

\o3
FOR UKW tP:C)t(L Lea)
- -0l
/}f.'lm‘\ I . \
. =122 (esn (199,
= 225 hawe

AELEFHUIK SRR T/

- D _ - s B _ ’
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& VALES PLAIRIMETEREDS 1+ WAYMART & S ANEL 1 4.
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A i
12 122
24 /22 'y
4% 142

AISTE « HOP RROOK 1ACTOR 15 mOTSi DALY ol fJTEL =) THE 4038
PROGRAM . FUR A :BPAM)AGE e LED TN D ) PR MILS
TRE SRSATTAMELTT S et 0 ) L AL M) 10 R
TAUA) SHIFE AL T el TRE JrDLEC L e L LS UERE

LETTEM T EPITTEL I Do TpAL L AT, ‘

e e e i

SOF: DATEL OTHE TMAML HEIGHT TF A o fesa) ApL
THE TMALL TTERAGE. AT Lewd [DPOF NAM [« 205 A< TS
TTHE CDF SELECTEL, ok A 4150 [12AFL (Wi THMALL TI2E.
1S Yo PMF.

JE U S,

B ~
coOse SN e rmME

EMERSES Yl SPLLWAY CArACITY
AOTE * SPILLLAY S 18 CERTER. D7 FAMBANKMEMT.
SEE Fledy CKeErtH 40 ACPELODIX A SxuRiT A-1 |

LT f;/z/u.uu»p/ /3 T b e T AT 0 Sy oy

NMAZB ‘O~N (1’ 28 MAR T4




R Qg 232 20 MARTe

" —

BALIIMURE VIBIRILT, LURFI UP LNUINELNRS PAGE
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/353.0 0
18s40 %
_/355.9 . 100
/3560 ) /o
/3570 "s o
/356.0 * 120
7 _/359.0 % 12¢
/3D.0 # 120

* 120 EFT- MAKGMHOM LERGTH OF E£4RAOKM EAT LS SoME.
ABITME LT L E]0GTH C-a85

EMBARHELIT RATTRG TARLE. 5
& G
RESERVOIR L Lz TAIREMENTAL TAXBEMEOTA.  Tomf Ukl o

N -, o ule o R r
73520 o - - - - - ©
/353.0 o] o /. O o o o <
1354 0 go o /.0 40 “o 050 8¢
/355.0 /100 8o /.0 70 /30 4 42
/3%.0 0 /00 /.0 /0% 238 214 98/
'1357 o s 1/0 /o 2.8 34780 302 /TEC
135¢ O /20 NS l.o 175 Y50 388 207

;359,0 /120 Jj2o /.0 ‘20 SB50 488 3EL
/3¢0.0 120 120 J o 120 7050 S 43¢
1370.0 120 120 JO.O . 200 /905.0 15.%8 2/‘,40

DA = ALy ]

@ Huw - ATA.
@ o c CL

L X




mm

.
BALTIMORE DISTSICT, CONPS OF ENGINEERS PAGE -
\,w C e LAY fPRTT7
SuBJECT = SAfTTf A ESTIoR) e
/ /4 ':‘ laP N ) 7 s
COMPUTATIONS JL- - RIS _swert ' _eF T camits
Nl . L N
COMPLTED BY ; CRECKED A IR DATE - _

\

o _FAcuury _aamine Copve

Qm«. 2 Cep o Qu«s

RESERVOIR.. Q LPresiwhsf Q9 BAZARLA ST q “HTHC
ELED. '
(Fr) (Crs) (CFs) (27¢) ]
. 352.0 %) o _ -
/1353.0 /90 o /70
/354.0 530 o GO
/355.0 980 420 /400
/366.0 1500 780 2480
13570 2100 /7720 3320
/38 0 2760 26/0 270
/2590 348¢ 2G 2170
/1360.0 4260 4g o Peddo
/370.0 /4560 2/ 640 36000
VALOE TD RBE MIPUT ol ff TYS AR i
|
RETOTS SF THE  OUERTLRE 1 ALELSIS
9
2 FOM HE ERTOPPAG ACALISIS, THE oL s do 7 CURGE CAM SE
2 1 JLow Ié/A]T or \}‘)M 12 352.0 1!
1360 1 :
5 ) ThoTS PLOTTEA AROM PRE 21 o i
¢ THE OVCRTOPPIIG AALYUS OF THIS
3135 APPEOONX. |
\ h ‘
;‘3 125 - ' s THE DAM AOD SALLLAY CAN ;
N W AUOMMOBATE A 00D UL TO 1]
. , 4
L2 o 3% PHF PRoR To ovERTDPPING |
2" 1 /e — 700 (35 .
. R : THE. EHBALKMEATT. 1
: 351 v Ls M ¥ v v v T ¥ ¥
. 2 40 6o Bo 00 ﬁ
: A or 1207




NADS FORM 232,28 MAR 74

BALTIMORE OISTRICT, CORPS OF ENGINEERS PAGE

DM SAFETY  AMALYSIS

SUBJECT

CCMPUTATIONS AAKE’ QOM)O SHEET g/ OF /5 SHEETS

12-22-50

12
COMPUTED B8Y I = CHECKED 8Y OATE
L

SHCE THIS A4 1S A HIGH HAZARN AOD 7 1S FEIT

THAT THE 50% PMF woud CAUSE. FAILURE. A BREACH
ANALYSIS 1S REQUIRED . THE. RREACH AMALYSIS WaLLd
EXAIDE. THE. SIGIFICARICE. OF FAILURE ARl NCN-FAILLRE.

CodiTIoONS FER ~ (0% PMF.,

BReACH ALALYSIS:
TYPICAL BREACH SeLTION

3011&( WiIlTH

ST HISTORICAL. EVEMTTS HAVE BEEA KAOUWATD DVERTDR THE.
EMBARKMELTT BY AS MUCH AS 2.5 FEET. THIS OCCOREN DURING
THE. O 1955 {Tonem2 ENVEMTE S/l e THE EMBAMKMENT 1< Conierss

CAPPEY A HAS A RUBLE. STONE. JomWSTREAM ACE, /T WAS
FELT THAT A 1% Foor OF QVERTDPPIIG /AR A SHORT JURATIOL

Covrh BE (W/THSTOOd. THEREFORE | FUR THE BREACHIOG
ArIALYSIS  10% of THE MF LnLd BE APPROFRIATE. FOR THIS

AROALYSSS.
HECIABR SWPUT PARAMETERS FOR BREACH ANALISIS

FOUR AAS Wil BE USEA AR A NIRECT CoMPARISON oF
Fadore  v&. RDo-Fmwre CoNDITioNS THRAMETERS ARE A,

FoLLowsS .
PLAN 3reAcH Bormom Aot BReAcH Sing TorA CrFAH
MoMBER WiaTH () Xebrw () Sores TIMe (uer
/ —_— —_— Non %a.’\ure ——
ra ce 2 0.5H :/V 033
3 A~ 9 osy:Iv /.00
¢ A 9 O.5H : IV 2.00

-1




232, 28 MAR 74

NACR FORM

BALTIMORE DISTRICT, CORPS OF ENSINEERS

VAN SAFETY AMALYSIS

PaGE

SUBJECY

LAKE Quion

COMPLTATIONS

I

SHEETY _ ,1_ oF _

CHECKED BY

1d &0

DATE - —

COMPUTED OY

e

HELI-DB OJTPJT

RESULTS OF DAM BRFACH AMALYSIS

AS AOTED FROM MGED | P AL {4 S

FOR AOON) - FAILURE.

CodrripRs .
> AR MALIMOM DOTROW  QDUSTREAM SAMAGE. W\w«.

DUER DAY ALY/ Guree *1 ay
AumBER THRL BREACH SrAGE Flow STAGE Fww
(<) (ML) (<£5) (ML) (cFs)

/ /100 132%.4 Hoo 12341 109

2 7620 133/.C 76!0 12399 s5%¢0
3 ¢Boo 13304 ClBo 12394  s2z0
4 5560 1329¢ 5280 123289 400

DaDSTREAM  DAMAGE CEMNTER %1 -
LOWAASTREAM DAMAGE. CEATRL. %2 - DAMAGE. ELEV. AT 1238.0

ROM THE TABLE ABOVE /T CAR) Tt SEEA) TIHAT

RUONSTREAM DAMAGE. CEMTER, *2 |
TIOISTREAM HAZARG 1OTELTIAL .

r’UCREA‘(E <

TAMAGE Ei80. AT 1332 0O

- THE Lfawce

FAULLDRE  SiG 101 FICAPITLY




NAOCH FORM 232 28 MAR TS

e w e Lca o mpe by, MEERY PaLtE
S ARy ARACLS S - B B
- ’k‘ -
MY TAT NS 4 N A k _ awEE " 3 - Segd
« =
[ S ) !L LT R By . . oatE __ _ .
UOMEUTER ML ~Low TP
- M — )
SUBAREA AUANIDFF oo
AU & :

PAREA L PICFT

I ABOVE &
. GRoaguals fonG

CAOUTE. « ) FLOWS MRy
__Sourzous Rt @

ROUTE  MRU RS
Mo %1
J

1

I S
L RaTE T AFLOWS
: THRO o
mogpadson) — AAM .
u
— L
NoUrE  TmAl CRaS o
| SELTION) w3 !
i |
’ ]
‘ |
v :
NTE THARJD S ROLS @
‘L CELTION) &2
5 |

ROUTE. 7TARU (Rass
Tqionez @)

; AIITE THRU CNES
L SECTIiON) #3

[

SuAREA KOROFE oM
UNCOTROLLEL ARSA 43o0E.
LAKE QUL L9,

| HEAD OF (AKE S

ASOTE FLOWIS TO

ROoUTE. Fwouw S 7D

\L AEAD OF LARE Guroad | ,/'/
e

CorBoe D HyAAoSEHE
A7 LAKE QUIVA ()

RouTe. ComB/aOEL Aymmsrd
THRU LAILE QUKD (T

~

ROTE. THRV /* BawwstReurt
CREE Secrion) (D

RooTe THRY S &MWW
CROSS SEcTiok (D

ROUTE THRY W&wwm
Ccras Secrioo G

DUMBERS REFek

7O COoMPUTER. yvALVES A
D-13

WPOT

s SKETCH 1§ A

SREAK MWD OF AT

ARIABLES 7D MODEL.

PROGRAM




AY)

%

e

YR Wy ISNOVaL
o v VAL AINYD
CCHOR) BAYTT o

% 72 V&r\i.

.r”s,....w?_; 3

........................

...............

....... P e

..................

............

.........

B R
MIIILYMOdHOD NIOZL0

.............

N L R

N3Ia9zZLIa "t

31_2.0 e W Ab\r .urcoAO RS ~ DI

e 0N

SW AP LFB2 - QonwTITS

D14




N

Theet

T 320v3dy BOvwy “ D PO WOE .x,» ;ﬂ; Yoo 2o .
VAV X YAYRRSHONAS A cook . o WSSOIl Ay 902 S RTINS Ban

...............

brawisr oy (VIUDZES Y W20 i
OIOHOE AV o

..........

©
2 +2%¢)
v

v.Tme

A

vl o Inwm [ IOR I R AR R w1

HOILYVHE D48 00 NIDZLII0 MIgmear viggect NIOZLINO T 10 UrE ON




-

NN

//

| 2w airrah “3PY WYL
PRIV LNV (HOURGK AT
hY

o VAV _Qf<wmrxw?30ﬁ )owv.

D T

Ok e«ot&\wa .: ;
: .:..n,xum ao.i .

)

K

....................

ﬁ, ST N Eo:u.nw: yX ei?_:z:;.

T

........

Qoﬁ&% @v&%@d&&g.

rlllln1 e e ——— = —

. Ar«S &IQOQ ‘l,iv w‘r I OS
P /iﬁ%?ﬁ %w.fc&, uv @: ~u .

............................................

.......

[ : : . : : . w
I A iﬁmwrﬁﬁé.d@ﬁ;oﬁh ....... B
........ b gt ! .
.................. DEITE i 'l
....................... &.N,. U
) '
,,,,,,,, L E e S ETETETE ENRT R

v A N N 0w

I

XIS
M oAt Ty b

IR LAY

o g — ot = e e i

'
— e A

,._,__TI__;_

N3IZ1 310

214 071 % {11
o1y Dre ON



1541 H T S
FLOAN HYDROGRAPH PACKAGE (HEC-1!

VERSTON

ALY 1978

AR SAFETY
LAST MODIFICATION Of APR &0
HHHHH M

[N NI LT . B « BEN D oL 10 VS LK B

)] LAKE QUTNN DAM DER NO, 90-44-43
A2 AN SAFTEY INSPECTION PROGRAM {2-9-80
A3 OVERTOPPING ANALYSIC s+ PRELIMINARY  #44
R 144 0 20 d 0 0 0 Q -2 0
E:l ‘; 2 (; 0 0 0 0 0 0 0
J10.01 0.10 0.20 0.30 0.%0 1.00
¥ 0 1 (d 0 Q 0 1 0 0 0
X1 RAUNOFF FROM DRAINAGE AREA ABOVE ROBINSON [iAM
) 1 i 0.5 0 9.74 0 0 d H 0
p 0 21.8 i V& 13 142
T 0 0 0 0 0 0 1.0 0.0F 0 ¢
N 1.0? 0.45
X -1.§ <0.05 2
X 1 { 0 0 0 0 1 ¢ ¢ ¢
¥1  ROUTING 1P /S THRU RORINSON DAM AND SPILLWAY
Y 0 0 0 1 1 \ 0 0 0 0
Y1 1 0 0 0 0 0 -1643 -1 Q 0
YAIOAR, 0 1443,5 1684.2 1684.5 {6AS.0 1646.0 1650.0 1655.0
s Q 12.¢ 5.0 90.0 290.0 1570.0 12030.0 27000.0
3 0 150 190 410 960
$E1627.7 {642,0 (AR, 2 1650.0 1655.0 1440.0
$$14642,0
$N1484.2
X 1 2 0 0 0 § 0 0 0
51 [?NQTREAR X-SE(‘T%(N 730 EETT FRC!’\ DAaM  (RORINSON®
Y1 1 0 0 0 0 0 0
Y& 0,07 0.05 0.07 1622 1438 230 0.0090 & 0 0
g }(9,07 %2\‘6 %2 {gso 1282 {2\1" 17% 13 190 1622
X 1 25‘ % 33 0 ‘% 1 0 0 0
51 (F;‘MTF TH(';‘U TH OQND [M1 TREAM ({Rﬂ% SECTION (ROBINGWN®
Y! 1 0 0 0 0 Q 0
Y6 0,07 0.05 0.07 1620 1638 270 0.0090 0 0 o
Y7 100 1638 140 1627.8 180 1627 192 1620 202 1620
Y1 210 1627 277 163,46 K74 1638
K 1 4 Q Q Q Q { 0 ¢ 4
51 OR[lllE Fléﬂl THRU 28D OMNSTREAM (ROSS SECTION (ROBINSON)
0 1 1

Y1 1 0 0 0 0 Q 0
YA 0.07 0.08 0.07 1400 1414 8200  0.077 0 4 4
Y7 100 (414 120 1404 170 1402 175 1400 178 140
Y7 1865 1405 246 1404, 270 1414
K 1 ) 0 0 0 0 )
51 0 ROUTE FLOWS Tg HEAD (F LAKE QUINN (FROM ROBINSON)

0 1 1
Y! 1 0 0 0 0 0 0
Y6 0.07 0.05 0.07 1352 1380 4400  0,0109
Y7 100 1380 S00 1360 700 K] 705 1352 NS 1362
Y7 910 1353 1200 1360 1400 1380
K Q 6 0 0 0 0 0 0 0
X1  RUNOFF FROM DRAINAGE AREA ARTWE BRONSONS POND
M 1 1 2.® 0 9.74 0 0 | 0
P 0 21.5 im 123 133 142
T 0 0 0 0 0 0 {.0 0.0% 0 0
¥ 1.8 0.45
Y -1.8 -0,05 2
K’ | [ 0 0 0 0 1 0 [d 0
Ki  ROUTING 1PMF/S THRII RRONSONS POND
A 0 0 0 1 { 0 0 [ 0 [
Y1 1 0 0 0 0 0 -1407 -1 0 0
YAIAOR, 1 1402.2 1403,4 1404,0 1405.0 1410.0 {415, 1420, 0
Y3 0 0.5 2.0 95.0  520.0 SR10.0 17300.0 23500, 0
$S 0 80 K2 SO0 90 1490 2700
SE13R2.0 1403.0 1402.1 1405.0 18100 18150 14200
$$1402.0
$01407, 1

AKE Qomn
AV HETOVEIOG . AR A Tt
! 1 paae iz

SCFOUIY Veny o



70 K ! 7 0 0 0 0 1
;% 51 Rotnro FLagsmuosST mws1 TREAM (mss.:l SECTION (BRONSON)
R yio1 0 0 0 0 0 0
4 Ye 0,07 0.05 0,07 (393 1411 200 0.008
I Y7 100 1411 125 1405 136 1397 140 1393 180 |
K Y718 1397 190 1402 230 141}
n K 1 8 0 0 0 0 1
77§ 51 WEH%&M‘OMWKEH?ROSSSECTXM (BRONSON)
80 M. 0 0 0 0 0 0
81 Y6 0,07 0,08 007 138 {400 3100 0.008
a2 Y7100 1400 200 1380 20 1373 255 1368 285 1348
a2 Y7 200 13712 D0 1380 500 1400
Qs K 1 9 0 0 1
e K1 ROUTE FLOWS TO HEAD OF LAKE QUINN (FROM BRONSON)
R4 M 0 0 0 1 1
g7 MR 0 0 0 0 0 0
a8 Y& 0.07 008 0,07 17 1373 1000 0,011
9 Y7100 1375 106 1349 240 1362 20 139 30 137
20 Y7 323 139 30 1%% I/ 137
91 K 0 10 0 0 0 0 1 0 0 0
92 K1 RUNOFF FROM UNCONTROLLED DRAINAGE AREA ABOVE LAKE QUTNN
7 " 1 1 6.8 0 9,74 0 0 1 0
9% P 0 2.5 13 133 (4
9% T 0 0 0 0 0 0 10 005 0 0
9% W28 0.4
97 r -15 ~0.0% 2
93 K 3 11 0 0 0 0 )
% KI  COMPINE 3 HYDROGRAPHS AT LAKE QUINN  ROUTE COMBINED HYD. THRU LAKE
100 K 1 12 0 0 0 1 0 0 0
1o KI  ROUTING YPWF'S THRU  LAKE QUINN
102 Y 0 0 1 ! 0 0 0 0 0
103 oot 0 0 0 0 0 -1352 -1 0 0
104 Y41252.0 1363.0 1354.0 135.0 135%.0 1357,0 1358.0 1359.0 13%0.0 1370.0
108 YS 0 19 610 1400 2480  3@20 5370 7170 9040 36000
104 $S 0 19 05 M5 610 810 1080 1200 1600 1930
107 $E1346.5 1332 1303 1284 13T 136 1357 1358 13F¢ 130
108 $$1352.0
109 $D1353,0
110 K 9
! PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS
RUNOFF HYDROGRAPH AT g
ROUTE HYDROGRAPH TO 1
ROUTE HYDROGRAPH TQ 2
ROUTE HYDROGRAPH T0 3
HYDROGRAPH TO 4
ROUTE_HYDROGRAPH 10 S
HYDROGRAPH AT 6
ROUTE HYDROGRAPH 10 ¢
ROUTE HYDROGRAPH TO 7
ROUTE HYDROGRAPH TO 8
ROUTE HYDROGRAPH T0 9
RUNOFF_HYDROGRAPH AT 10
COMBINE 3 HYDROGRAPHS AT 1
ROUTE_HYDROGRAPH TO 12
END OF NETWORK
{ H - H
FLOGD HYDROGRAPH PACKAGE (HEC-1)
DAN SAFETY VERSION JLY 1978
LAST MODIFICATION 01 APR 80
HHHHHHH HH A H Y
RUN DATE® R1/03/04,
TIMEs 04.78.54,
LAKE. (N})
VERTOPALE Ak SS
N~
5 8 (4L 2{\?,

.



LAKE QUITNN DAM  DER N, 90-64-42
O CAFTEY INSPECTION PROGRAM 12-%-80
OVERTOPPING ANALYSIS 4 PRELININARY  #3#

JOR SPECIFICATION
NQ MR WIN 1D TR ININ METRC ALY IPP]; NSTN((’

144 0 20 0 0 0 \ 4
JOPER N7 LROPT  TRACE
5 0 0 0

MT!-PLM ANALYSES TO BE PERFORMED
1 NRTI0= & LRTIN= {
RTI0B= .01 .10 .20 30 % Lo

HEHHHS I FEEELEEERE R FEERE RS
SUB-AREA RUNCFF COMPUTATINN
RUNOFF FROM DRAINAGE AREA ARIWE ROBINSON DAM
ISTAG  ICOMP JECON  JTAPE PLT  JPRT  INAME ISTARE  TAUTD
1 e 0 0 0 0 1 0 Q
HYDROGRAPH DATA
MG TiHG TAREA  SNAP TRADA  TRSPC  RATIN IS IS LOCAL
1 { LS00 000 974 0,00 0,000 0 1 0
PRECIP DATA
SPFE s Re Ri2 R RAR R72 R96
0.00 211,50 111,00 123.00 133,00 142,00 0.00 (.00
TRSPC COMPITED BY THE PROGRAM IS 800
LOSS maTA
(ROPT STRKR [DLTKR RTIOL  ERAIN  STRKS  RTIOK  GTRTL  CNSTL ALY RTIWP
0 000 000 1,00 000 000 1.00 (.00 050 0,000 0.00

UNIT HYDROGRAPH fATA
™= (.02 CP=.45 NA= 0

RECESSION DATA
TRTO= ORCN= 05 RTI0R= 2.00
APPROYTMATE (L ARK UEFFICIENTQFWCI\ENWIERCPMDTPARE T 3 MR'A 74 INTERVALS
INTT HYDROGRAPH 27 END-OF-PER1ON MJINATEQ LAG— 1.03 HORS, (P= .45 VL= 1.00
21, Th, 128 137 n 75, bl. 89, .
. "6 N 1. 9. 7. é. 5.
4, 2 ’. 2. 2. 1. 1.
T HALEHH HEHHY FHAHHE HEHAH

HYDROGRAPH ROLTING
ROUTING LPMF/S THRU RORTNGON TAM AND SPILLWAY

1STAD  ICOMP  TECON  ITRPF  JPLT  JPRT  INAME ISTAGE AUTD

i { Om OTA 0 0 1 \ 0
aess  OLess G IRE? m 10PT  IPWP LSTR
0.0 0.000 0,00 1 \ \ 0
NSTPS  NSTOL LAG  AMSKX H TSK  STORA  TSPRAY
! a ¢ 0,000 0,000 0,000 -1M3, -1
STAGE 1643.00 1643,%0 1644,20 1684,50 1445, 00 1644, 00 1650, 00 165%.00
FLOM 0.00 12.00 45,00 90.00 390.00 157000 12030.0n  37000.00
CAPACTTY= 0. 190, 190, 410. 440, 94D,

ELEVATINN= 1428, 1642, 1644, 1450, 1455, 1440,

CREL  SPWID  COOW FYPW FLEW AL CAREA  EYPL
16430 0.0 0.0 0.0 0.0 0.0 0.0 0.0

PARE o

FNEARTOPRIG A {S1S
- 14 T 3




Lo 222222 22212222 (222222222 R L2222 210 ;]
HYDRNNRAPH RO ITING
DMINCTRESM Y-SERTTON 230 FEET FROM DAM  (RNBINGON)
1570 ICMP  IFCON naps » ..mg INVE rew% m,rrg
! 2 ! 0 0 {
: ROLTING nara
: MNSS  CLOSS  AVR IRES  ISAME JOPT 1P LSTR
0.0 0,000 0,00 1 1 0 0 0
NSTPS  NSTIL  LAG  AMSKK Y TS STORA ISPRAT
1 0 0 0.000 0,000 0,000 0. 0
NORMAL [FPTH CHANNEL RONTING
ONCT)  ON(2Y ONCY ELNVT  ELMAX  RINTH  SfL
L0700 0500 L0700 14220 1AZR.D 20, 00900
CROSS SECTION CVRDINATEG—STA. ELEV. 8TA, ELEV~—ETC
100,00 1422.00 142,00 1430, 00 16200162ﬁm 175,00 1422.00 190,00 1672
197.00 1475.00 207.00 1630.00 225.00 1A38.00
QTIRAGF 0.00 .08 .18 3 A7 .4 .84 1,04 1.31 1.57
1.9 219 .53 2.6 2.%0 3.73 4.19 4.7 5,12 5.7
T O 0.00 7.9 114,74 28R, 65 451,14 73%.28 108542 150121 {98S.00 0
K25 2WE0.47  8A80,03 S504.A MT7.6T  TS02.82 A42,18  98B0,0% 1121975 124k1.R%
STAGE 142,00 1A22.88  1A7R.6R 12451 125,37 162621 1627.05  1627.89 128,74 (a0
1630.42 163126 (832,11 1AR2.95  1A3RT9 1643 1AR.4T 1A 14716 1L
€W 0.00 3.9 116,74 248,45 851,14 736,26 1085.A1 150121 19RS.00 DS,
LM 0.00 7.9 116,74 248, 65 851.16 736,26 108563 1501.21  1985.00 263900
AAZ.ER WE0.AT 464007 T4 MTT.47  TS00.42 842,18 9RR0.03 11219.25 12u0.RC
IR A SRR A HEHEER S
HYTROGRAPH RONT ING
ROUTE THRIY THE  OND IYWNSTREAM CROSS SECTION  (ROBINSON)
1STAO [P IECON  ITAPE  JPLT  PRT  INAME ISTAGE  JAINTR
2 1 0 0 0 0 1 0 0
ROLTING MATA
AMNS MMSS  AVG IRES  [SAME [0PT PP LSTR
0.0 0 0.00 i { 0 0 0
NSTPS  NSTDL  LAG  AMSKK Y T STORA ISPRAT
1 0 0 0,000 0,000 0,000 0. 0
NORMAL DEPTH CHANNEL RMIITING
ONEIY  ONED)  ON(2)  ELNVT  ELMAY  RINTH  SfL
L0700 L0500 L0700 1620.0 1A3R.0 770, 00900 LAKE. Quion)
OVERTD PWe MN_*SL&
CROSS SECTIAN COORDINATES--STA, ELEV, STA. ELEV—ETC page
100.00 422,00 140,00 1427,80 180.00 {42700 197.00 1620.00 202,00 1420.00 A ‘-
210,00 [A27.00 277.00 1433.40 322.00 1438.00
STORAGE 0.00 .07 A5 2 L% .89 .64 .20 1.04 (.5
2.07 2.70 2.82 4.2 5.08 6.02 7.04 2.17 9.2 10,42
: MITFLOW n, 00 24,77 R7,0R 179.47 04,94 AKE 44 662,98 902,47 1772.01 1790, 42
: MW7 MY AIR9IR SAMAL RATOLRY RORLAE O9DALIR 1IRST.AA (ADOT.TD 1e%e o
‘ STAGE  1620,00  (AXNLAE 14210 AD.AA 1ADD0 (ADBLTA (ADS.AR JADALAY IADT.SR (ADR. S
1A29,87  1AR2 1ARLDY AL 1AINDA (AL IRELIA [ARAL11 IATAE jadalae
A8 0.00 27 27,08 179,47 204,94 465,64 443,98 902.42  120.01  1730.47
79,97 m7 A7 4189.72  5344.20 6%83.0 820745 992618 1185749 1400772 14784 (%




HH
HYTROGRAPH ROUTING

ROUTE FLOW THRU  3RD NOWNSTREAM CROSS SECTION (ROBINSON)

ISTAO ICOMP IECON ITAPE  JPLT  (PRT INWE ISTAGE  [AUTO
8 o 0 o o 1 o o
: ROUTING DATA
; OOSS CLOSS AV IRES ISWE 10PT  IPW LSTR
0.0 0,000 0,00 i 10 o 0
NSTPS NSTIL  LAG AMSKK X TSK  STORM ISPRAT
{ 6 0 0000 0.000 0.000 0. 0
NORMAL MEPTH CHANNFL ROUTING
MG DN N ELWT  ELMX RN SEL
0700 L0500 L0700 1400.0 1414.0 8200, 02700
CRNSS. SEFTION FNRDINATFS--STA, ELEV. STA, ELEV——£TC
100.00 1414,00 120,00 140600 170,00 160300 175,00 1400.00 178.00 1400.00
186,00 [405.00 246,00 1406.00 270,00 141400
; TORAE 0,00 57 1.4 2.64 417 66 109 1L .68 0.2
| ST AR 10369 12062 1ML10 16506 1867 20094 38 2549
LW 0,00 9.81 .97 8121 MRR 25739 A% 67695 [09K.A5  1@R.O%
WS 982000 WAL 913,70 al51.27 1058623 1265010 14904096 1TIRUTE 19920,
CTAGE 140000 180074 140147 1A02.21  1A02.95  1402.68 140482 140516 1405.80  1A0K.42
140737 t0R)11 140R)88 140938 MAI0.®2 14105 1AILT9 MR 101226 (41806
Am 0.00 2.81 ¥ 8L2 M®2 5. AW%  LI69S 109665 1820,20
20188 PE0L SES.AL 913,70 845127 105MI2R 1245010  14906.96  1TIB.74  19929.80
HHHHHHH HERHHHH Y HEHHHHH HEHHHHH
HYDROGRAPH ROUTING
RIUTE FLOWS T HEAD OF LAKE QUINN  (FRON ROBINSO!
ISTAO  ICOW  TECTW ITAPE  PLT  PRT  INAE ISTAGE IATN
CR o o o oo o o
ROUTING DATA
MO OO AW IRES  ISAE 1P LSTR
0.0 0.000 0.00 f 0 0
NSTPS NGTIL LG MM X T GTORA ISPRAT
I 0 0 0000 0000 000 O 0
NORMAL DEPTH CHANNEL RALITTNG
NG ONC ONCU ELWT  ELMX RN SR MEE QoD
L0700 0500 L0700 1¥2.0 1380.0 4400, 01090 LAl Q.
NERTDPANG MOMASS
CRNSS SECTION COORDINATES—STA. ELEV. STA, ELEV—ETC e Sl
100,00 130,00 500,00 1360,00 700,00 1353.00 705,00 1352.00 905.00 1352,00
210,00 135,00 1200.00 1360.00 140,00 1380,00
STORAGE 0,00 LS TS.A2 135 20926 29908 AL.O4 S AXL1D  TS6.Sd
TSR 107511 1926 120,00 IATIR 1ML 181170 19BRLTA 217240 22,43
WL N.00 121980 A192.6h 00788 ISESR.AT  JAOMS.K)  MAMAER  SIATA  ABADT.OF  OTIAY.4
NOMRLI0Y  1TR0T.09  1AOIAT.TO  1GOIBSIE0  207IR.A1  2MR01.A3  D0M4TA.46  RNAY WA AITEMT
STAE 1 1387 1A% I3 129789 160 1080 12T 1MAT0 JUS.N
T A PO I £ 2 RO/ S T/ VRt 8B o S R L0 B
FLOu 0.00 12940 a192.64 900783 ISRSR.AT 2004541 MRAARR  SIASL.3b  ARADT.ON  ATIKY.Ad
10048100 17407.09  1s0161.79 18918580 220718.61 254001.82 29147846 XN TOLEA  AITRALTE

>- 2l




HAHH HEHHH HETHEH HIHHH HEHMH
SUB-AREA RUNOFF COMPUTATION
RUNDFF FROM TRAINAGE AREA ABOVE BRONSONS POND

1STAO ICOMP TECON [TAPE  JPLT  JPRT INAME ISTAGE 1AUTO
& 0 0 \ 0 1 0 0

0
HYDROGRAPH DATA
THYDG  TUMG  TAREA  SNAP TRSDR  TRSPT  RATIO  ISNOW  JSAME  LOCAL
1 1 2.3 000 974  0.00 0.000 0 1 0

PRECIP DATA
SPFE PuS Ré R12 R24 R48 R72 R9&
0,00 21.50 114,00 123,00 133,00 42,00 0.00  0.00
TRSP™ CNWPTER RY THE PROGRAM 1S 8O0

LOSS paTA
LROPT  STRKR  DLTKR  RTIOL ERAIN STRKS RTIOK  STRTL (NSTL ALY  RTIW
¢ 000 000 (.00 0,00 Q.00 1,00 1,00 05 0,00 0,00

UNIT HYTROGRAPH DATA
= 1,85 (P=.,45 NTA= O

RECESSION DATA

STRTO=  ~1.0  QRCSN= -.05  RTIOR= 2,00
APORNY [MATE LARY MOEFFICIENTS FROM GIVEN SNYDER (P AND TP ARE Tr= £.85 AND R= Q.91 INTERVALS

INIT HVW'RAPH 51 FND-OF-PERION ORDINATES, LAG=  1.86 tgf, CP= .45 Vo= 1.00

28, . 184, 278. 347, 272, . 34, ? 251.
24, ?00. 179. 160, 143, 128. 114, 102. 91. 82.
1. 65, S8, S2. 47, 42, a7, 3. 0. 27,
2, 21 18, 17, 15, 14, 12, 11, 10. 9,
8. 7. 6. &, <. LR 4, 4, 2. KN
3
HHHHH HEHHH HHEHEH I HIHHH
HYDROGRAPH ROLITING
ROUTING YPMF/S THRU BRONSONS POND
1STAG  ICOWP IECIN 1TAPE J’LT ;PR'(R IWEl ISTNIO Iﬂﬂg
b 1
RC(fT"(‘ pata
oSS (LoSS AVG IRES  TSAME JOPT IPWP LSTR
0.0 0.000 0.00 1 1 0 0 0
NSTPS  NSTIL LAG  AMXY X TS STORR ]SPRAT
1 Y 0 0,000 0,000 0.000 -1402, -1
STAF 1403.10 1403.20 1403.60 1404.00 1405.00 1410.00 1415.00 1420.00
FLOW 0.00 .50 273.00 95,00 520.00 £310.00  13300.00  23500.00
CAPAF]TY= 0. 280, o, 500. 290, 1490, 320.

FLEVATION= 1382, 1403. 1402, 1405. 1410, 1415, 1420,

’ cPuIl COAW  FYPW ELEML (DAL CAREA EXPL
ugf% 0.0 0.0 00 00 006 0.0 0.0
DAM DATA
TOPEL  COOD  EXPD DAMMID
1403.1 0.0 0.0 0.

LAKE B\)\UU

OVERTOPRIDG AN L.
RO A NS

L-22 ‘
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(2222222223 44 SL004 [ 2222222 HHHH [aaa2222223
HYTRIRAPH ROLITING
ROUTE AL WS THRN 15T DOWNSTREAN CROSS SECTION (BRONS/IN)
15740 ITOMP TECON  ITAPE  PLT  PRT  INAME ISTAGE  TAUTO
? ! 0 0 n 0 1 0 0
ROLTING DATA
MOSS  CLOSS AVG  [RES [SAE [T [PWP LATR
0.0 0.000 0,00 1 1 0 0 0
NSTRPS  NSTIL  LAG  ARSXY Y T SIRA ISPRAT
1 0 0 0.000 0.000 0,000 0. n
NORMAL NEPTH CHANNFL ROIITING
ANGTY  ONIEDY  N(Y FLNVT ELMAY  RUNTH Sl
LAT00 L0500 0700 1292,0 1411.0 200, .00R00
CRNSS SEFTINN CINRDINATES—STA.ELEV, STA.ELEV—ETT
100.00 1811,60 125,00 1405.00 135,00 {39700 140,00 1393.00 190.00 1293.00
186,00 1397.00 190,00 140200 230,00 1411,00
STIRANE 0.00 .18 7 .57 .18 1.00 1.22 1.47 1.7t {.97
2N 2.52 2.84 217 .54 .95 % 887 £.® & o
OMTR (W 0,00 97.40 209.72 $10.77 991,07  1481.42  2082.7% 277077 WM. el
145.41 K172 719179 BT 9US.29  1090R.94 1238 13980.05  18A5Q.52 1A% ¢
ATAGE 192,00 1WS 194,89 15.24 106,79 (W4 1VRAR 1994 1400,58 TR
1402.47  1402.42  1404.37  1405.20  1404.26  1407.21 1408, 16 140911 1410.0° 141170
FLOW 0.00 97.40 209,72 810.77 991,07 148142  2062.78 72277 M sl
145, 41 8124.77 719179 gX.74  9SS.79  10908.94  17%R.E5  1W950.7%  |S45R.52  174%
S HAHHEEHE HItH A 44t
HYDROGRAPH ROLT NG
ROSITE FLOMS THRIL ND DOWNSTRAEM CROSS SECTION  (BRONSTN)
15TAD ICOMP  IECON ITAPE  JPLT  JPRT  INAME ISTAGE  AUTN
] 1 0 0 0 0 1 0 0
ROUTING DATA
MOSS  CLOSS  AVG  IRES  TSAME I0PT  IPWP LSTR
0.0 0.000  0.00 i 1 0 0 n
NSTPS  NSTIL  LAG  AMSKK I T STIRA [SPRAT
1 n 0 0.000 0,000 0.000 0. 0
NORMAL TEPTH CHANNET FOUTING
ON(IY  ON(2)  ON(?) FLMAY RINTH  SfL LARE. QUL
L0700 L0500 0700 1368.0 1400.0  3100. —_—
OVERTOCPING AR 5\ S
FROSS SEFTION CNORDINATES—STA, FLEV, STA, EL EV—ETC paqe iz
100,00 1400,00 200,00 13R0,00 250.00 (373,00 295,00 1348.00 285,00 138,00
200,00 1372,00 30,00 1380,00 500.00 1400,00
STRACE 0.00 3.8 2.10 13.08 20,4 X0.% o 0,87 7R.79 100,74
124. 21 1%0.71 179,72 M1.27 5. % 21.9 71.03 %267 40487 452,81
W haly ) 0,00 190,22 A7.59 1B N URLLR 2149 TAAA.R1 I07SRLTT 1WwalL1A
17688.99  27381.18  27TTR.99  TWINQ7  AQE22. 84 ARSHA.AS  STII.4N  AASTRLT9  TRARYL0E RAOAD. Ak
TaGE 132,00 19K 137137 13TAL0R 177874 175,42 17811 137979 {®].87 1% 1
194,78 {WAS 1ee 199,89 101,50 1W1 0% 1749 194,67 {R. Y 1400, ™
. 00 190,27 ANTEQ DA 21790 URLW® SN U0 Ak R1 (0DER T s
17680,99 71,12 TR 910,97 AR 44 APS44, 45 TTHIR AN ARETD 70 TAOAN Lt il

N T3
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a2ty HEHHH Y 11 1Y) HE HEL
HYDRNGRAPH ROLITING
ROTE FLAWS TN HEAR OF LAFE OINN  (FROM BRONGIN)

( 19700 IO TFCON TP PLT PRT INAE ISTAE  TAUTO
° 1 O T R T o e
ROUTING ATA
MM AT AU IRES ISME I0PT IPWP LSTR
6.0 0N 0,00 ! : o o 0
NTPE T LG AN X T GTORA ISPRAT
i 0 0 0,000 0.000 0,000 0, 0

NOR®Z TEETY THANNEL ROIUTIND

ON‘1 N ON'YY ELNVT ELMAY  RLNTH SEL
L0000 0700 1357.0 137500 1000, 01100

CRSS SECTION CORLANATES TR ELEY, STRFLEV-—£T0
100.001275.007 146,007 1369,00  240.00 1362,00 290.00 137,00 320,00 127,00
500 190100 M0.00 140,00 00 139500

TRNE 0.9 97 2.1 2.49 5,07 £.81 8.82 13.27 14,195 17,45
o1 =N 2% 3.9 £0.07 4530 50. 60 =% A1.8 be.97
R 0N 14T qe0T @S qaeAIe DIZREO IS AR08 SBMA.00 TS0
KOSST 1190190 LASDA 2L ATASO.TE  20926.54  2MATAEY  BVMIME q0SO.00 N0 AZBAITe
STAE 100 1AS7.T IR0y 1WO.R8 IW0.79 1%1LT8 IMZLR 1ML (ML (uEe
o447 1R e 1% 1 LD 1L 1 1T AT
A 0.00  MAAT 29395 @0SY 1ML MMSE ATAS AWLSE TR TS0y
( OKOTGT 11S0T 10 (ASOALZA  ITAS0Te 2GS DAY MINLL TSR0 WARDA0 AARALCA

Laal2 2222 Ladads2a2l] [2adsals sl 1 HEHH Y

SUB-AREL RUNFT CMPUTATION
RUNOFE FROM INCONTRALLET NRAINAGE AREA AROVE LAKT OUINN
ISTA JC0MP JERON  TTAPE  PLT  JPRT  INAME 1CTAGE  TAITS
i it 0 0 0 0 1 0 ¢

HYDROGRAPH DATA
THYIY, IIM. - TARFS  GNAP TRSMA  TRSPC  RATIN  I5NW  ISAME  Loral
! ! AAE 0,00 978 000 0,000 ¢ 1 o

PRECIP DATE
SPFE P- RA R17 R4 L3 R?? R3¢
000 DU 111,00 12300 133,00 142.00 0,00 0.0
TR-FT CTMETED RV THE PROGRAM [T AN

1055 hata
LRAPY  STRYE DLTVR RTIOC  FRAIN  STRYC  RTIM  QTRTL NST ALY RTI
f 0.0 0,06 1.00 0.0n 0,00 1.00 1,00 O 0.00 0,00

INTT HYDROVRAPH NATA
™= 225 (P= 45 NTA: 0

. RECESSINN DaTA
AR -t 50 (ROON= - 0 RTINk= 2.00
BPCRNYTMATE (1 AR [OFFF M TENTS FROM GIVEN SNYTER (P AND T® ARf Y"' X AND R=11.00 INTFRVA <

UNTT uvnmmam 42 END- rF-PFTv"m MORINATFS. AL 2 % HORT. Pz 4 yny= | o0

a0, 1. £49, 700 pes a%s. 797 7%,
KeA. Am. x4 i 2! a2 % %] ko3B !
( el ) . 4. 18 170, jex. Th 12, 118
108 o, o, 0. 7. a5 o &3] € ©
0" . %, . 0. P o bl 2 o,
17, 14, e 3] 17 1. ja. X o
7. A, A,
| Avs Qmuw
R Wr RTORING ARNALY"
Zoet e Bl

W". PRy h%" Pk AT



HE HESIEEEES S HESHH S HEHH
COMBINE HYDROGRAPHS
CTMBINE 3 HYDROGRAPHS AT LAKE QUINN  ROUTE COMBINED HYD. THRI! LAKE
18740 I(Il!f; IEC(NO ITAP(E‘ JLY  PRT  INAME ISTAGE  JAMO

1 0 0 1 0 0 {
HHEEHH Y FERRREEHARE HHEHREEERE HEHHH
HYDROGRAPH ROITT NG
ROLITING YPMF/2 THRI! LAKE QUTNN ' .
ISTAD  ICOMP TECON  ITAPE OPLT  JPRT  INAME ISTAGE  TAUTD
12 1 0 0 0 0 ! 0 0
ROUTING DNATA
AOSS  CLOSS AVG  JRES  ISAME TOPT [P LSTR
0.0 0,000  0.00 1 1 0 0 0
NSTPS  NSTIM LAG  AMSKY X T STORA  TSPRAT
! 0 0 0.000 0,000 0,000 -1352, -t
STAGF 1352,00 1382.00 1354,00 1355.00 1354.00 1357.00 1358.00 1359, 00 1260, 00 1370, 00 4
FLOW 0,00 190,00 A10.00 1400.00 2480,00 3820.00 5270, 00 7170,00 040,00 2400C. 00
CAPACITY= 0, 190, 20°, 445, A1, 810, 1040, 1300, 1600, 1920, :
ELEVATIN= 1247, 1332, 1352, 1354, 1355, 13356, 1357, 1358, 1359, 1340,
FREL  GPWID  COOW  EXPW  EFLEVL  (NOL  CAREA  FYPL .
1352.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
naw T - 1
TNPF coan Ton DaMMID
13,0 4| 0.

STATION 1., PLAN ;. RATIO |

LAKE Qown

EFARDPOWG ’\‘1)“—\\5\" }
pene Ay '




HE PN HHHH HHHHH HHEHH HHH

PEAY FLOW AND STORAGE (END OF PERTOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC CYMPUTATIONS
FLOWS IN CURIC FEET PER SECOND (CURIC METERS PER SECOND)
AREA IN SOUARF MILES (SOUARE K ILOMETERS)

RATIOS APPLIED TO FLOWS

(PERATION STATION ARFA  PLAN RATIO | RATIO 2 RATIO 2 RATIO 4 RATIO § RATIO &
.0t .10 .20 .30 .50 1.00

HYDRIGRAPH AT 1 .30 1 14, 138, 276. 414, 690. 1380,
{ 1.29 { L9 29N 78000 11,7200 19.58)(  29.07)(

RNUTED TN 1 50 1 3. 42, 188. 332. 632, 1303,
{ 1.9 ( L8V 12000 5.3 94D 18.08)(  3.88)(

ROUTED TN 2 .50 1 3. 42, 188, 32, 638, 1202,
. t OB 12000 5,300 9,4 18,080 34,86

ROUTED 70O 2 50 1 3, 1. 188. m, 639, 1301.
( 1.29) ( 083 ¢( 1,200 ¢ 5.0 9.48) 0 13,09 3.8

RAUTED TO 4 .0 i 3. 42, 185, 326, 417, 1267.
( 1.29) { O/ 119 5.23)¢ 9, 2211 17,48)( 25,87

ROUTED TN 5 .50 1 3. 42, 180, 320. 403, 1241,
t 1.9 { O 1INE SANDC 9,010 17,090 35, 14

HYDROGPAPH AT & 2.8 t 44, 442, 824, 1224, 2210, 4420,
(618 0 1L25Y0 12,5100 25,0300 37,580 £2.51(C 125,150

ROUTED TN é 2.8 1 11. K 781, 1198, 2008, 4019.
( b.14) { S0 100 2120 R0 5485 117,79

RONITED T 7 2.3 1 i1, K 780. 1198. 2008, 4018,
{ 6.16) { A0 100 2.0 R9DC S8 113.780¢

ROVTED TN Q 2.2 1 11, K= 781, 1196, 2007, 4017.
( A1k} ({ L0 10,130 22,1000 B8 54,8200 {13, 75)(

ROVTED TO 9 2.8 1 11, 58, 781. 1198, 2006, 4017,
{ 6.16) ( D0 10400 22,1290 R.ETHC S6.811C 113.74)¢

HYTROGRAPH AT 10 .86 1 114 1137, 2273, U410, %683, 11364,
« 17.7Mm ( 200 A9 4,370 96,800 160.930( 21.85)¢

3 MOMBINET: 11 9,74 1 118, 1485, 3162, 4872. 8206, 146439,
{ M2 € 33710 42,04)C  89.54)( 137,98)1 232.36)( AAS. 49)(

RATED TN 12 9,74 1 &. 1094, 2484, 2903, 6649, 14044,
( 259 { 17990 30,98)0  70.33)( 110.83)( 18R, Q81 298, 24) !

AT RS

~._ "~ MERTDOPIDE ANAL S
- 2.6
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SIMMARY F AW SAFETV AN VC 1"

............... INITIAL VALLE SPILLWAY [REST TP (= DA
ELEVATION 1643, 00 1642, 00 1644, 20
STORAGE 190, 150, 190,
MITFL (W 0. 0. a5,
RATIC MAYTMM MAXTMM  MAXIMM MAYIMM DURATION TIME F
" RESERVOIR DEPTH STORAGE  OUTFLOW  OVER TOP  mAY QUTFLOW
3 W.SLELEV  OVER Do AC-FT (Fe HOLRS HOLRS
.01 1643, 12 0.00 154, 2. 0,00 44,47
.10 1684, 18 0,00 182, 42. 0.00 44,00
20 {AR4 AL .44 208, 178, T.67 2.7
20 1644,90 L A7, 2. 8.¢7 41,67
.50 1645, 21 1.0t 228, 438, 9.47 41,00
1.00 1885, 77 357 0. 1302, 1.2 81,00
PLAN ! STATICON 2
MAY UM MAY [ M T
RATID  FLOW.CFS  STAGE.FT  HOLRS
.01 3. 1622.1 43,467
.10 4?2, (622,97 44,00
.20 138, 1624, L
0 3, 1628,9 41,47
.50 R, 1629.9 41,00
1.00 1302, 1827.5 41,00
PLAN | STATION 2
NAY TAM MAX MM TIME
RATIN  FLOW.CFS  STAGE.FT  HERS
.0t 2 1620, 1 44,67
10 42, 121,72 44,00
20 138, 1622,9 2.7
30 m, 1h24,0 41,47
S0 £29, 125,64 41,00
1.00 1301, 1627.7 4100
PLAN | QTATION 4
MAY T MAY MM TIME
RATIO  FLOW.CFS  STAGE.FT  HARS
.0 2. 1400,27 45,32
.10 42, 1401.6 4.2
.20 135, 1803,2  A2.A7
.30 2. 1404.0 42,00
.50 A7, 1805.0 41,47
1.00 1267, 1406, 1 4.2
PLAN 1 STATION S
MAX MM MAY [MM T
RATI0  FLOW.CFS  STAGE.FT  HOIRS
0 2 132,00 44,00
.10 42. 1392.1 44,47
W20 120, 1362.2 4,00
30 2. 12,4 42,47
L0 A07, 1327 2.0
1.00 1241 13RS AT

UMMERY F NAN CAFTTY ANAL V€ <
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PLAN e, INITIAL VALLE  SPILLWAY CREST  TOP (F DAM
ELEVATINN 1402, 00 140300 1802, 10
STORAGE 380, 280, e,
QUTFLOW 0. 0. 0.
RATIO  MAXINM MAXTMM  MAXIMM  MAXIMM  DURATION TIEOF  TIME OF |
OF  RESERVOIR [€P STORAGE  OUTFLOW  OVER TOP  MAX OUTFLOW FAILIRE 2. 0es,
P W.S.FLEV  (VER DM AC-FT (s23 HOURS HOURS HOURS -
.01 1403.39 .29 403, 11. 12.00 0.3 0.00 DM
10 140442 1.52 477, K<t N T o 3.3 0.00
.20 1405.27 2.17 521, 781, .18 82,47 0.00
.30 1405, 71 2.4 <55, 1198, 2.67 42.87 0.00
.50 1406, 55 2.45 821, 2008, 123.00 42.67 0.00
1,00 1408. 45 5.55 785. 1019, nR 4267 0.00
PLAN ! STATION 7
MAXTMM  NAXIMN TIME
RATIO  FLOM.CFS  STAGE.FT  HOLRS
.01 1. 1393.1 .
.10 58, 1395.0 M.
.20 780. 1396.3  42.47
.30 1198. 1397.2  #2.47
50 2008. 1398.6 42,47
1.00 4018, 1401.2 42.47
PLAN 1 STATION 8 |
MAXTMM  MAXTMM TIME 1
RATIO  FLOW.CFS  STAGE,FT  HOURS ¥
.01 1. 1368.1  47.47 )
.10 8, 1370.4 3.3
.20 781. 1371.8  43.00
30 1196, 13729 42.47
.50 2007. 13788 4247
1.00 4017, 1376.9 42,47
PLAN 1 STATION 9
MAXTMM  MAXTMM TINE
RATI0  FLOW.CFS  STAGE.FT  HOURS
01 1. 1357.1  47.47
10 8. 1358.8  43.33
.20 781, 1359.8  43.00
.30 1196, 1360.5 42,47
.50 2006 1361.6 42,47
1.00 4017 1363.4  42.67
1 SUMMARY OF DAM SAFETY ANALYSIS
]
PLAN | viverineinnenns INITIAL VALLE  SPILLWAY CREST  TOP OF DaM
ELEVATION 1352.00 1352,00 1353,00
STORAGE 190, 190, 305,
OUTFLOW 0. 0. 190,
RATIO  MAXIMM RXTMM  MAXTMM  MAXIMM  DIRATION  TDEOF TIE OF ) L AE J
OF  RESERVOIR DEPTH  GSTORAGE  OUTFLOW  OVER TOP  MAY QUTFLOM  FAILLRE ;
P W.S.ELEV OVER MM AC-FT (623 HOURS HOURY HOLRS G
0 1352.13 0.00 2. 83. 0.00 %8 0.00 A
10 1754, 41 1.61 44, 1094, 8.67 .87 0.00
2 1356.00 2,00 811 2484, 12,67 umn 0.00
. 1357.08 805 5 902, 2.1 4,00 0.00
.50 1358.72 S.72 1517 4649, 20,00 44,00 0.00
1.00 1241, 84 8.86 245 14064, 1.3 03.47 0.00
| H A H I I S HI A M R
F1 D HYDRONCRAPH PACYAGE (HEC-1)
oM CAECTY KRS TN LY 1978
CATT WPTEICATION 0] APR R0
RIS LEIEHIIHE I HHH D ,j\'k.‘-:’ WO ko
B - 2 1\\)\'8“{)"’&‘\’3(‘3 ‘\l,w A J:j
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( 1R P R E P R b
FLNOD HYDROGRAPH PACKAGE (HEM-1)
DAM SAFFTY VERTIMN ALY 197#

LAST MADIFICATION 0 APR &0
’ PR R R R R E R L R R R R R

+ mt— e e

i Al LAKE QUINN DAM  DER NO, 90-44-473
. 2 A7 DAM SAFTEY INSPECTION PROGRAM 12-190-8n
. 3 A? RREACHING ANALYSIS #+ PRELIMINARY  s42
H 4 R 144 0 20 0 0 0 0 0 -2 0
: < B! 5 0 0 ¢ 0 0 \ ¢ 0 v
A N 4 1 1
7 J10.10
R K 0 ) 0 0 \ 0 1 0 0 ¢
9 K1 RUNOFF FROM DRATNAGE AREA ABOVE ROBINSON DAM
10 M 1 { 0.5 0 9.74 0 0 0 i 0
1! P 0 21.5 i1 123 12 142
” T ¢ 0 0 0 0 0 1.0 0.05 0 0
12 Woo1,02 0,45
14 Y -1, -0.0%5 2
1= K 1 1 0 0 0 0 { 0 0 0
14 Ki  ROUTING YPMF/S THRU RORINSIIN DAM ANTY SPI(LwAY
17 Y 0 0 ¢ 1 t 0 0 ¢ \ ¢
18 Y1 1 0 0 0 0 0O -14643 -1 0 0
19 Y41A42.0 1643.5 1644.2 16445 1HA5.0 1ARA.0 1AS0.0 146SR.C
20 ] n 12.0 85,0 90.0  390.0 1570,0 12030,0 37000, N
2 $c 0 150 190 410 A0 L0
o $E1.D7.7 (A0 tABALY 1AT0.0 1ASR.0 1AKO,0
> [ TSR R0
28 [ 110X 00
el ¥ t A 0 0 0 0 ! ¢ 0 0
oA Ki I'E\W”’REM X-SffT(I)m 730 FEET FROM DAM  (ROBINSOR)
A v 0 ( 1 i
Ped Y1 i 0 0 0 0 0 0
™ Y& 0,07 0.0% 0,07 1622 1628 220 0.0080 \ ¢ \
0 Y7 100 1838 142 1420 162 1625 {75 1677 190 1622
21 Y7 197 1625 207 1630 Vsl 1438
EN ¥ { Kl 0 0 0 0 i 0 N 0
"; lv’i gf)”TE TPR(;U THE 02ND HJJIQGTREAH gm SECTINN  (RORINGIW!
2
2 Yi 1 0 0 0 0 0 0
% Yo 0,07 0.08 0.07 1620 1628 270 0.00%0 ¢ 0 0
27 Y7 100 1638 140 1627.8 180 1627 197 1620 207 120
% Y7210 1627 277 1836 KyL] 1638
2@ ¥ 1 4 0 0 ¢ 0 1 0 0 ¢
2;\ i‘; 0Rf.l,fTF F%UJ TFRUO KA miNSTREAH’ CROSS SECTION (ROBINSONY
A7 Y) 1 0 0 ¢ 0 0 0
A3 YA 0,07 0,05 0.07 1400 1414 8200 0.027 0 0 ¢
44 Y7100 1414 120 1404 170 1402 {7 (A0 178 1400
[ Y7 1= 1405 284 1404 270 1414
4 ¥ { S 0 ¢ 0 0 1
47 ¥ ROUTE FLOWS TN HEAD (F LAKE QUINN  (FROM RORINGIN)
4° Y 0 0 0 { 1
40 Y1 1 0 0 0 0 0 0
S0 YA 0,07 0,05 0,07 1282 1320 400 0,010
51 Y7400 1280 SO0 130 700 12353 705 1397 o< 12%2
2 Y7 910 1|2 1200 1360 1400 1380
5 K 0 b 0 0 0 0 { 0 0 ¢
< Fi RINOFF FROM DRAINAGE AREA ABOVE RRONGINS PIWD
Ol ™ ! { 2.3 0 9,74 0 0 ol ! 0
hils P 0 2.8 111 123 133 182
57 T 0 0 f 0 0 0 1.0 n.0c 0 0
]2 "R 0,45
€4q T C-1.5 0 -0.0% ?
g K 1 1y 0 0 0 0 { ¢ 0 0
A Y1 ROUTING YPME/S THRU BRINGING PIND
£7 Y ¢ 0 0 1 { 0 ! n ¢ 0
Lo vi ‘ 0 n 0 f 0 -1403 -1 n 0
<4 YAIANT L 14O, T AN L 1A0A. N 14NS. 0 1810.0 1415.0 140N
\ ° ve - 0. ASTES .0 20,00 S210,0 12700, 0 72800, 0
. [ g R4 k-2 S00 @y 1490 )
O TS AN O AN TANE O A0 N 1415 0 1420 ¢
L3 30
$T LAKE GuitI R
HREMACH AATIC.
R P"“ﬁ \/\O

auadioe P RIR . TR o M




0 ¢ 0 1
R(lTTE FL(NS THRU XQT NOWNGTREAM (1R0':‘$ SECTION (BRONSON)
1

1 \ 0 0 \
.07 0.05 0.07 1393 141 200 0.008

Yé
Y7 100 1411 125 1405 134 1397 140 1392 180 1393
Y? 186 1397 190 1402 230 1411
¥ 1 8 0 0 0 0 1
K R(lnEO FL(I(:S THRY OM\ mmsl TRAEM m‘ SECTION  (BRONSON)
Y
Y! { 0 0 0 0 0 0
Y& 0,07 0.05 0,07 138 1400 3100 0.008
Y7 100 1400 200 1380 230 137 235 1348 285 1348
Y7 ?90 1372 B 10 500 1400
4 9 ¢ 0 0 0 1
51 R'OUTF FLCHSOTO D\EADO(F LAVE QUINN l{F!?tl! BRON-IN}
Y1 1 0 0 0 0 0 ]
Y& 0,07 0.05  0.07 1¥7 137 1000 0,014
Y7 100 137% 106 1369 240 1342 20 1357 N0 135
Y7 3R 1359 340 %9 B 1’47'»
K 0 10 0 0 0 0
K1 RUNOFF FROM LNINTR&LED IRA!NAC{ AREA ABOVE LN(E QUINN
N 1 1 6.8 9,74 0 0 i 0
p 0 21.5 111 123 ke 142
T 0 0 0 0 0 0 1.0 0.05 0 0
NO2.2% 0.85
Y -1.5% .05 2
K K] 11 0 0 0 0
K1 COMBINE 3 vaw AT LAKE QUIN Rtl_fgt CIHBIEU HYD, THRU Loxf 0
K 1 12 0 1 0
K1 ROUTING LPHF’3 m LAKE QUINN
Y 0 0 0 ! 0 0 0 0 0
Y1 1 0 0 0 0 -1352 -1 0 0
Y41352,0 1353.0 1354.0 1'«‘550 13‘-60 1357.0 1358.0 1359.0 13%0.0 13700
Yo 0 190 10 1400 200 5370 7170 90D 36000
$S 0 190 305 445 610 810 1040 1200 1600 1930
$£1343,° 1362 1/3 154 135% 135 127 13/ 1259 1360
$$1352.0
$D1E20
$B & 0.5 1344 0,33 13FE3 1400
$B & 0.5 1344 0.2 1353 1354.5
$E LA 0.5 1344 1.00 13 134,65
1 VA 0.5 134 2,00 1 14,5
¥ 1 12 0 0 0 0 1
K1 ROUTE FL(lgS THRU OIST M{TREM CROSS SECTION  (QUINN)
Y 0 1
i 1 0 0 0 0 0 0
YA 0,07 0.05  0.07 1340 13 100 0,01
Y7 100 1358 15 1344 157 1243 1623 1340 =2 1340
Y7 25 1344 286 1351 08 138
4 i 14 0 0 0 0 1
K ROUTE FLONS THRU OQND m»l«STREM CROSS SECTION (QUINN}
Y 0 0 !
Y! 1 0 0 0 f 0 n
Y. 007 0,05 0.07 1319 1329 2900 0.0054
Y7 100 130 168 132 193 1329 218 1319 28 1319
Y? 248 1329 278 1338 282 1339
K 1 15 0 0 0 0 1
K1 ROUTE FLOWS THRU 23RD CROSS SECTION (GUINNY
Y 0 0 0 1 {
Y1 1 0 | 0 0 0 0
Y& 0,07  0.05 0,07 1220 1245 10500 0.0085
Y7 102 1245 15 129 207 123 205 1230 245 1230
Yz 2 1235 282 1278.4 K7l 1245
%

PREVIEW (F SEQUENCE (F STREAM NETWORK CALCULATIONS
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FLOND HYDROGRAPH PACKAGE (HEC-1)
AN SAFETY VERSION JLY 1978
LAST MODIFICATION 01 APR 80
HEHHH

RN DATEs 81/03/n4,
TIME® 04,30,54,

LAKE OHINN DAM  DER NO. 90-44-423
DAM SAFTEY INSPECTION PROGRAM 12-19-80
BREACHING ANALYSIS  ##s PRELIMINARY &4+

SR SPECIFICATION ]
N MR NN IDAY  THR  ININ METRC  IPLT  IPRT  NSTAN
184 0 20 0 0 0 0 0 -2 0
JPER  MIT LROPT  TRACE
5 0 0 0

MLLTI-PLAN ANALYSES TO BE PERFORMET
RTIOS 0 NPLAN= 4 NRTIO= | LRTIN= 1

HEHHHH HEHEEEEEE HHHEH HHHHEHE FHEHHE

WM BREACH DATA |
DAM BREACH DATA _{
RRWID 7 _ELRM TFAIL WSEL FAILEL
86, .50 134400 .33 1353.00 1400.00
DAM BREACH DATA
DAM_BREACH DATA
BRWID ] TR WL FALEL ‘
86, .50 134400 .33 1353.00 135,50 :

STATION 12, PLAN 2, RATIO 1

DAM_BREACH DATA
BRWID T _ELBM TFAIL  WSEL ILEL 1
b6, .50 1344,00 1,00 135300 1354.50 ’

STATION 12, PLAN 3, RATIO | |
DM BREACH DATA i

BRMID 7 ELRM  TFAIL  WSEL FAILEL |
bh, 50 148,00 2,00 1353.00 1394,%0
STATION 12, PLAN 4, RATIO | LALE QU ion ;
BREALH A SIS - 4
™- 3 Lane 3 g

AL NPTy o (v




8
(ZX2 22T 3 2 [ aaaz2is] 12 22222224 HHH HHEHHHHH
HYDRIGRAPH RYXIT ING
: QT FL WG THRE (ST DOWNSTREGM CRSS SECTION  (OUTNN)
{
{ 13TAD ICOMP IFMON ITAPE  PLT  PRT  INAME ISTAGE  IANTR
? 13 t 0 0 0 0 t 0 0
L PLANS HAVE GAME
} RAITING DATA
i MMSS FLAGS AW IRES  JoAME TPT PP LATR
! 0.0 0,000 0,00 1 1 0 0 0
; NSTPS  NGTDL  LAG  AMSKK X TS0 STORA ISPRAT
§ 1 0 0 0.000 0,000 0,000 0. 0
i
i % DEPTH CHANNFE' PAITING
+ S -
N1 ONEDY  ONCY FENUT EILMAY  RUNTH 38
700 05000700 (340,0 (%R.0 {00, 01000
FRNSS SEFTION MNRDINATES--STA.ELEV. STA.ELEV--ETN
, 100,00 132,00 115,00 1348.00 157,00 1242.00 163.00 1340.00 253.00 1240.00
; 265,00 1248,00 224,00 1351.00 308,00 135800
TORARE 0.00 .20 .81 A3 .89 .22 .54 1.90 2.24 2.42
2.9 2,37 .76 8.15 4.5 4.9 5.2 5.0 626 6.7
¥ W 0.00 244,67 78286 (542,97 D2SB1.A8 942,97 SKOR00 TSIATA WILEE 1209729
! 1477070 (TR, B¢ 204739 2397986 27497,20  31229.08  35174.10 919 AUPTS 4AIRS _
STARE 1280,00  1380,95  1341.89 142,04 1383,79 14,78 (WSR3 1687 1MT.SR 1UR. ’:f
; 17242,47 195042 181,37 132,30 126 138,21 166,06 1AM 1305 1Re00
' " 0.0 246,47 790,86 1542.97  2981.64  3982.97  5602.00  TEZ27A  9K91.45 1209729
? 177,78 17S9S.86  20A7R.9%  23979.%6  27497.20 2122908 3[/I78.10 IR0 AP, 407RC
j L2 222232 2] AR FHHHH FHHHR R ;
; HYDROGRAPH ROLTING
i ROLTE FLOWS THRI 2ND DOWNSTREAM CROSS SECTION  (QUINN) .
1 IATAD  ICOMP  JECON  ITAPE  (PLT  JPRT INAME ISTARE  JAUTD
i 14 1 0 0 0 0 1 0 0
j ALL PLANS HAVE_SAME
ROUTING DATA
OLOSR  MLOSR AWG TRES  ISAME  I0PT  IPWP LSTR
0.0 0.000 0.0 1 ! 0 0 0
NSTFS  NSTIL  LAG AMSKY X T STORA ISPRAT
{ 1 0 0 0,000 0.000 0,000 o 0
d 1
NORMY  DEPTH CHANNEL POHITTNG
ONE1Y  ONI2Y NG FLNVT  ELMAY  RINTH SEL LAKE QUi
0700 0500 L0700 1319.0 1339.0 7900, 00540
BREACK AMMLA{SI S
PRNGS SECTION MNRDINATES—STA, ELEV. STA. FLE y=—ET¢ Paqe uf |
100,00 177900 148,00 1232.00 193.00 1129.00 218,00 1315.00 252,00 1719,00
242,00 1329.00 278.00 133200 282.00 13300
TTRACE 0.00 2.98 an 12.87 17.8h 23,19 7.87 .9 4.7 47,99 »
R A2, 14 72,08 81.99 9.9 105,01 118,13 1.0 147,59 144,07
Bk 0.00 9, 07,97 ATET 100001 1ATT0R 0 20 DATASE MM 4010,1) :
S192.0T WMk TRAILIT ONRELRE IASA,22 20KASD 14282,00 TADRS.S0 19904.0)  DOR91, %6 ‘
STHE 1 1, i) URE S K AAPS VS 7. PO N I PO S (AP R B S0 LA R O A f
17957 4, IO S kAN IR b < < B k< S LI & < 0 B & S I & <L B K M |
oM 0.00 %, 05 07,92 A12.99 100321 147722 20U.27 7485 (WU 4012 ‘1
S0 AW TRALYT 0RIR 10650,%0 1736652 HANLIT 1028650 1RS04.02 2089199 l
b -
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HEEE Y HH LY HHHH I HH
HYDRNGRAPH ROLTING
ROUTE FLOMS THRU RD CRNSS SECTION  (QUINNG

13780 10w JECON  ITAPE  JPLT  JPRT  INAME ISTAGE 1A
15 1 ¢ 0 0 0 1 \ 0

ALL PLANS HAVE SAME

ROUTING DATA
0SS CLOSS AVG  IRES ISAE  I0PT [P LSTP
0,0 0.000 0,00 1 1 0 0 Q
NSTPS  NSTIL LAG  AMSKK X TK  STORA  [SPRAT
{ 0 0 0.000 0,000 0,000 0. 0

NORMAL DEPTH CHANNEL ROUTING

ONCEY  ONIDY  ON(R) FLNVT  ELMAY  RLNTH SEL
L0700 ,0500 L0700 1230.0 1245.0 10500, ,008%0

CROSS SECTION COORDINATES--STA,ELEV, STA,ELEV—ETC
100,00 1 5001500012??00 202.00 1236.00 205.00 1230.00 245.00 1230.00

282,00 1235.00 282,00 1228,40 325,00 1245,00
STORAGE 0.00 7.69 15,59 23.98 .77 40.13 48,45 57,63 68. % 22,70
101.16 123,49 149,47 177,99 208.54 44,3 276,32 313.% 353.04 394,74
OUTFLOM 0.00 73.27 230,22 448,22 717.92 1033.32 1390.45 1800, 49 7.5 844,98
T4, 14 4306.98 524917 6334.72 7559.33 8927.16  10442,82 1211115 13937.07  15925.94
STAGE 1230.00 1230.79 1231,53 1232.37 1233.16 1233.95 1224,74 1235.83 1236.32 1237.11
1237.99 1238.48 1239.47 1240.26 1241.05 1241.84 1242.63 1243. 42 1244,21 1245.00
FLOW 0.00 73.27 0.2 448,728 717.92 1033.32 1390.45 1800. 49 217,58 2844, 98
1416 4206.98 524917 6324.72 T390, 3 8927.16  10442,82 12111 15 13937.07  15925.%4

H I FHRHH HHEHHH HERHHHE

PEAK FLOW AND STORAGE (END (F PERIOD) SUMMARY FOR MALTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND (C11B ICHETERSPER SECOND!
AREA TN SQUARE MILES (SQUARE KILOMETERS)

RATIOS APPLIED TG FLOMS
OPERATINN STATIIN AREA  PLAN RATIO I

HYDRNGRAPH AT 1 50 1 138,
129 29
2 138,
3.9
3 138.
{ 3.911¢
4 138,
{ 2,910
ROTED TO 1 .30 1 42,
( 1,29} { 12001
2 42,
( 1.20)¢
2 42,
{1201
4 42,
( t. 2004
VN
, TR A AR
!
i - . sl S
Ty - 23 \ & '\O

—— e e -

o e T ARG L A



F - " T R e aassatum—"
ROWTET TF 2 .50 1 42, ROUTED 70 9 2. { 298,
{ 1.79) ( 1.20%¢ { A1) (B L k3N
2 42, : 2 8.
( 1.200(  10.131¢
3 42, 3 3R,
( 1.200( {10, 10¢
4 42, 4 38,
{ 1.200¢ ( 10.13)¢
n .50 1 4?2, HYDRIGRAPH AT 10 6,8 ! 1137,
ROUTED T° 3( 1.29) ( 1.20¢ t 1.1  2.19¢
2 42, 2 1137,
( 1.200¢ (X191
1 42, 2117,
( 1,201 (22,191
4 82, 4 1137.
{ 1.20¢ (22,19 ¢(
OUTER TN 4 50 { 42, 3 COMBINED 11 9.74 1 1485,
( 1.29) ( 1,191 5.3 { 42,04
2 2. 2 1487,
{ 1A (42,081 ¢
3 42. 3 1485,
{ 1,19 {42,041 ¢
4 42, 4 1465,
{ 1.19%¢ ( 42,041/
ROUTED T0 5] 50 1 42, ROUTED TO 12 9,74 1 1094,
{ 1.29) { 149t 28523 { 20,9N¢
2 9, 2 T, ¥
( 1.194¢ { 220,711
K 42, 3 6793,
‘( 1.1‘2”( (192, ¢(
. 4 59,
( 1.193¢ { 157421
HYDROGRAPH AT ) 2.3 $ M2, ROUTED TN 13 9,74 1 1095,
( 6.18) {12,501 t 2827 (31,000 ¢
2 442, 2 7690,
12,501 € 217,75
3 442, 3 6770,
(12,51 (191,71
4 442, 4 53,
(12,510 197,270
T [ 2.8 1 358. © ROUTED TO 14 9,74 1 1095,
ROTED 10 { 6.16) ( 10.13)¢ A/ 20,9
2 %8, 2 7604,
10,130 {215,728 ¢
3 308, 3 &177,
 10.13)¢ { 174,80)¢
4 358, 4 8277,
10121 (129,840 ¢(
ROITED TO 7 2.8 { 358, ROUTER TQ {5 9.74 1 1090,
( 6.16) ¢ 10,13)¢ 2857 { 30,88 ¢(
2 . 2 5840.
(10,13 (165,90 (
3 38, 3 S21A.
{ 1013 (147,711
Il 8. [} 4504,
(1013 130,31
ROUTED TN b 2.8 { 358, |
{ 4.18) 2( 10, 1Dt
t 10,10¢
1 a8,
{10,101
4 18,
{ 10,1¢
AR Qoade
CREAN PUMS -
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1 SUMMARY (OF DAM SAFETY ANALYSIS

PLAN 1 ovnneriinnnnss INITIAL VALLE  SPILLMAY CREST TP OF DAM *
ELEVATION 164300 164300 1644, 20 N\
STORAGE 150. 150, 190. ..
QUTFLOW o. o, 5. .

RATIO MAY TMLM MAXIMUM  MAXIMM  MAXIMUM  DURATION TIME OF TIME OF
0F RESERVOIR DEPTH STORAGE  OUTFLOW  OVER TOP  MAX wmou FAILURE

3 W.S.ELEV  (VER DAM AC-FT CFS ’
!
.10 1644, 14 0.00 188, 42, 0.00 4,00 0.00
I
PLAN 2 ciiivnvnnannans INITIAL VALUE SPILLWAY CREST 0P OF DAM ‘1
ELEVATION 1643,00 1643.00 16844, 20 !
STORAGE 150, 150. 190.
QUTFLOW 0. 0. Iy |
RATIO  MAXIMM  MAXIMM  MAXIMM  MAXIMM  DURATION  TIMEOF  TIECE |~
oF RESERVOIR [EPTH STORAGE  OUTFLOW  OVER TOP  MAX OUTFLOM  FAILLRE RS
P W.S.ELEV  OVER DAM AC-FT CFs HOURS HOLRS HOURS T'J\Jb
10 1644, 14 0.00 188. 42, 0.00 M, 00 0.00 \W‘\
W INITIAL VMLE SPILLWAY CREST TOP OF DAM
ELEVATION 1643, 1643,00 1644, 20
STORAGE 50. 150, 190, |
OUTFLOW 0. 0. 45, [
RATIO HAX T MAXTMUM  MAXIMM  MAXTMUM DURATION TIME OF TIME OF
F RESERVOIR DEPTH STORAGE  OQUTFLOW  OVER TOP  MAX OUTFLOW  FAILLRE
P W.S.ELEV  OVER DAM AC-FT CFS HOURS HORS HOURS
10 1604, 14 0.00 188. 42, 0.00 44,00 0.00
PLAN 4 .. ....icvvvinns INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1642,00 1643.00 1644, 20
STORAGE 150. 150. 190.
CUTFLOW 0. 0. 43, J
RATIN MAX MM MAXIMM  MAXIMN  mMAXTMOM  DURATION TIME OF TIME OF
oF RESERVAIR [EPTH STORAGE  OUTFLOW  (VER TOP  mAX QUTFLOM  FAILLRE
PHF W.S.ELEV  (VER DAM AC-FT CFS HOURS HOURS HOURS
10 1644, 14 0,00 {83, 42, 0.00 44,00 0.00
PLAN STATION 2 PLAN 1 STATION 3
MAX THUM hL L TI™E MAY MM M TIME
RATI0  FLOW.CFS  STAGE,FT  HOURS RATIO FLOM, CFS STAGE.FT HOLRS
.10 42, 1622.9 M.00 .10 42, 1621.2 44,00
AN 2 STATION 2 PLAN 2 STATION 2
MAXTMM HAXTMM TINE MAX MM MAXTMM TIM
RATI0  FLOW.CFS  STAGE.FT  HOURS RATIO  FLOW.CFS  STAGE.FT  HOURS
.10 42, 1622.9 M00 .10 42, 1621.2 44,00
PLAN 3 STATION 2 PLAN 2 STATION 2
MAY TN mAXTMM TIME MAY I MAYIMN TIME
RATIO FLOM, CFS STAGE,FT HOURS RATIO FLOW. CFS STAGE.FT HOURS
.10 42, 1822.9 4,00 A0 42, 1621.2 4,00
PN 4 STATION ? PLAN 4 STATION K
mAXTMM M T RaTIO F&\Jl&? an’%‘ TIME AT oot
RATIO FLOM.CFS STAGE.FT HOURS ! ’ b ’ OURS Qe Acr A(‘mjc,.\')

.10 42, 1622.9 44,00 25 .10 42, 1621.2 M0 Coae /o




PLAN 1

MAY T M
RATIZ AW CFS

A 42, 14016 4413
PLAN 2 STATION 4
MAX T MAY M TIME
RATIN  FLOM.CFS  STARE.FT  HOIRS RATIO

10 2. 1801, 44,72
AN 7 QTATION ]
MAYTMM MAYIMM TI%E -
RATIO  FLOW.CFS  STAGE.FT  HORS RETTH
.10 42, 1801.6 4432
PLAN 4 STATION 4
MAYTMM MAY IMM TINE RATIO
TATIO FLOW.CFS STAGE.FT  HOIRS
A0 42, 1801.6  84.R3
PLAN 1 oevrrrinrnnnnss INITIAL VALIF
ELEVATI'N 1803, 00
ATORARE 380,
UTFLOMW 0.
RATIO HAYIM M MAXTMUM  MAXIMIM
OF RESERVOIR TE€PTH STORAGE
3 W.S.ELEV  (VER DM AC-FT
A0 1404, 62 1,52 AT7,
PLAN 2 ..iiinnnss INITIAL VALUE
ELEVATIW 1402, 00
STORAGE 0,
QUTFLOM 0.
RATIO MAY TMN MAYIMNM  MAXIMM
F RESERVOIR TEPTH STORAGE
PMF W.S.FLFV  OVFR DA AC-FT
.10 1404, 62 1.52 477,
T INITIAL VALIE
ELEVATION 1403, 00
STORAGE 390,
QUTFLOM 0.
RATIO MAYTMM MAYIMM  MAYIMM
oF RESERVOIR DEPTH STORAGE
PWF W.S.ELEV  (WER Dam AC-ET
10 1804, 42 1,52 a7,
PLAN & .. .nnnnnnns INTTIAL VALIE
ELEVATION 1402,00
STORAGE 90,
MITFL W 0,
RATIN MAYTMINM MAY T “AY T M
F RESFRVN & NEPTH CTORACF
3 W.S.FLFV  MER Nam A-FT
10 1404, 42 1.%2 i7.

STATION 4
MAY M. TIME
STAGE.F7 HORS RATIN

L-2e

PLAN 1 STATION €
HAY T MAY MM TIMF
FL.OM.CFS STAGE,FT HIRS
42, 162,144,487

AN 2 STATION S
MAY TMM MAY MM TIE
FLOW.CFS STAGE,FT HYRS
42, 13521 84,47

PLAN 23 STATION S
MAYTMM MAY MM 1™
FLOMW,. CFS ATAGE.FT HOR R
42, 1352.1 4447

PLAN 4 STATINN 5

MAYXTIEM MAxYTM M TIME
FLOM.CFS  STAGE.FT  HOLR®

42, 1352.1 44,47

" SMMARY OF TAM SAFETY ARALYSTS

SPILLWAY CREST  TOP OF DAM
1407, 00 1802, 10
2R0. %,
0. 0.
MAXTMM  DIRATION  TINE OF
QITFLON  QVER TP MAX QUITFLOM
CFS HOLRS HIRS
%/, AN N0
SPILLWAY CREST TP OF DM
1403, 00 1402, 10
. T,
MMM  DRATION  TIME OF
QUTFLOW  OVER TOP  NAY QHTFLOM
o3 HIRS HYRS
‘. AT 0
SPILLWAY CREST  TNP (F DM
1403, 00 1402, 10
290, %S,
0. 0.
WXTMM  DIRATION  TINE OF
QUTFLOW  (VER TOP  MAY QUTFLAM
CFS HOURS HOLRS
®/W_, AR o
SPILLWAY CREST TP OF DA
1807,00 1402, 10
280. oad
o o
MAY M NRATINN TIME F
ATFLMW  OVER TP MAY OLITRLN
£Fs LR HLR®
® . AR nx

TIME OF
FAILLRE

s

0.00

TINE (F TE oy on
FATLIFF fo

HYE T
0,00

TIME OF
FRILIRE
WY R

0.0

LAKE D00

TREACA  AM|

Ft,l .-‘c' 3/\0
TI F
FATLIRE
H RS

0.00




PLAN |
XM
RATID FLL'U 233
.10 58,
PLAN 2
MAX MM
RATIO  FLOM.CFS
A0 38,
PLAN 2
MAY M
RATID  FLOM.TFS
0 5a,
PLAN 4
AT
RATIN  FLOW.CFS
.10 na.
PLAN 1
YT
RATIO FLW (Fs
.10 s,
PLAN 2
MAXTMM
RATIO  FLOW.CFS
A0 .
PLAN Y i,
RATID
0
iy, 3
.10
PLAN 2 .ooiiiioeionns
RATIO
F
1, 3
.10

T IR e

STATION 7 PLAN 2 STATION 8
MAY T mariem 1863
1 LA RATIO  FLOM.CFS  STAGE.FT  HOURS
195.0 .1 Jdo 358, 1370.4 43,73
STATION 7 PLAN & STATION 8
MITAM WM TDE
S RATID  RLOM.CFS  STAGEFT  HORS
95.0 0D .10 . 1304 A0
STATION 7 PLAN L STATION 9
MXTHM MMM TDE
Jaen o RATID  FLOM.CFS  STAGE.FT  HOIRS
1395.0 4313 .10 58, 135,86 4.
STATION vi PLAN 2 STATION 9
XN XN TDE .
et N RATID  FLOGCPS  STARFT MRS .
195.0 4.7 .10 %8, 1350.8 43.13 !
STATION B PN 3 STATION 9
WATAN  WLIMM T
T RATIO  FLOW.CFS  STAGE.FT  HOLRS 'S
12370.4 .1, .10 S8, 1352.8 2. 1
STATION e PLAN 4 STATION 9
WM MMM TDE
S RATID FLOW.CFS  STAGE.FT  HIRS
1770.4 2,2 ¥, 1ML NV ‘
'Ry OF Do SOFETY MIALYSTS 1
1
INITIAL VALUE  SPTLLWAY CREST  TOP (F [a
ELEVATION 1353,00 132, 1382,00
STORAE 205, 190. 3. -
UTFLOW 190, o. 19 k - y
G 9
WOITAM  MAITMM  WACIMM  MAXIMN DRATION  TIMECF  TIME OF LA
RESERVOIR  DEPTH  STORAGE  OUTFLOW  (VER TOP  MAY QUTFLOW  FAILIRE
WS.FLEV  OVER DM AC-FT CFS HOURS RS HOURS
1354, 41 1.81 S, 198, 9.00 .47 0.00
J
INITIOL VALLE  SPILLWAY CREST  TOP OF Dam ;
ELEVATION 1353,00 1352,00 173,00 ‘
STORAGE 0. 1. 305. ,
WTFLOW 190, o, 190. |
WITAN MMM MAUIMM MAXIMM DRATION  TIMEOF TN (F /
RESERVOIR  DEPTH  GTORAGE  OUTFLOM  OVER TOP  MAX OUTFLOW  FAILIRE
WS.ELEV  (VER DM AC-FT 5] HOLRS HOURS HOLRS
1384.3 1.53 . TN, s 0,00 n

AR L0k
REACH AR AL SIS

e Y

- 31




RESERV(IR DEPTH STORAGE
P W.C.ELEV  VER DM WC-FT
10

174,54 18 £a9

PLAN ! STATION 13

MAY MM HAX MM TIME
RATIN  FLOW.CFS  STAGE.FT  HOURS RATIO

A0 1095, 1382.2 84,47 .10

PLAN 2 STATITN 13

MAXTMM MAYTMM TIME
RATIO  FLOW.CFS  STAGE.FT  HOLRS RATIO

A0 7590, 1246,7 48,00 .10

PLAN 7 STATION 13

MAYTH M MAYTMM TIME
RATIC  FLOW.CFS  STAGE,FT  HOIRS RATIN

10 £T70, 1386.3 44,47 .10

PLAN & STATION 13
MAYTMM MAY MM TIME

RATIN  FLOW.CFS  STAGE.FT  HOURS RATIC
A0 el 145,7 45,47 .10

PLAN STATION 14
MAX MM MAY TN TIME

RATIN  FLAM.CFS  STAGE.FT  HMRS " RATID
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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.
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