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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 expedi-
tiously 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 detalled
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 nunerous 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. In accordance with the established guidelines, the
spillway design flood is based on the estimated "Probable Maximum Flood" for
the reglon (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: Quakake Dam
NDI No. PA 00613
DER No. 13-11

Size: Small (15 feet high; 140 acre-feet)

Hazard Classification: High

Owner: Hazleton City Water Authority
Hazleton, Pa.

Stated Located: Pennsylvania

County Located: Carbon

Stream: Quakake Creek

\fate of Inspection: 4 December 1980 and 10 March 1981.

The visual inspection and review of available design and comnstruction data
indicate that Quakake Dam 18 in fair condition. The limited spillway capacity
is the primary deficlency which causes concern for the safety of this
facility. The dam in its present condition 1s considered to be unsafe, non-
emergency. In accordance with the guidelines provided, the spillway design
flood (SDF} ranges between 1/2 the PMF to the full PMF. Based on the size of

dam, the SDF selected was 1/2 the PMF.

The hydrologic and hydraulic computations indicate that the combination of
reservoir storage and spillway discharge capacity will pass only 9% of the PMF
prior to overtopping the embankment. Overtopping the dam could cause failure,
which would lead to a significant increase in downstrexzam loss of life and
property damage. Therefore, the gpillway for Guakake Dam is considered to be

\

seriously inadequate.
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QUAKAKE DAM

The following measures are recommended for immediate action:

1. The owner should immediately retain a qualified professional engineer,
experienced in dam design and construction, to perform detailed hydrologic and
hydraulic studies to determine remedial measures necessary for providing

adequate spillway capacity for this facility.

2. 1t should be assured that the corewall is adequately backfilled to
prevent seepage from developing as a result of the recent construction. In
addition, the cracks irn the corewall to the left of the spillway should be

repaired.

3. The low area adjacent to the right spillway abutment should be

properly backfilled.

4, Trees and brush should be cleared from the embankment.

5. The deteriorated concrete of the spillway walls should be repaired.

6. A formal surveillance and downstream emergency warning system should

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




7. An operation and maintenance manual or plan should be prepared for use
as a guide in the operation and maintenance of the dam during normal and

emergency conditions.

8. A schedule of regular inspection by a qualified engineer should be

developed.

APPROVED BY:

DEPARTMENT OF THE ARMY

BALTIMORE DISTRICT, CORPS OF ENGINEERS

(17 Luma et

AMES W. PECK
olonel, Corps of Engineers
District Engineer

. DATE: /j MA’i@
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. 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. Quakake Dam is an earthfill

structure with concrete corewall approximately 15 feet high and 655 feet in
length (including spillway). The embankment crest originally served as a
railroad bed, which is now inactive. The 40 foot wide spillway is an
uncontrolled ogee weir located near the center of the dam. The outlet works
consist of a 36 inch diameter conduit through the center of the spillway weir
and a 30 inch water supply line which has an intake structure located near the

left abutment. The 36 inch conduit is controlled by a slide gate mechanism

located on the upstream face of the spillway weir.
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NOTE: All elevations in this report are referenced to U.S.G.S. Plaque - 27 E.W.S.

(1942), elevation 1110.41. This plaque is located on the left spillway

wall. i
’1 b. Location: Packer Township, Carbon County, Pennsylvania g
ti U.S.G.S. Quadrangle - Weatherly, Pa. i
| Latitude 40° 54.9'; Longitude 75° 51.6'

Refer to Plates E-I and E-II.

SRV

¢. Size Classification: Small: Height - 15 feet, Storage - 140 acre-feet.

d. Hazard Classification: High (Refer to Section 3.l.e)

e. Ownership: Hazleton City Water Authority

Mr. Robert Zientek, Manager

_— . Ly o Al "
—a L “'m OGS APOU

231 S. Wyoming St.

Hazleton, Pa. 18201

5 f. Purpose: Water Supply.

-..1‘!\-" .

g. Design and Construction History: No design or construction

information is known to exist for the original dam construction. The dam was

apparently built around 1897. Several drawings of the dam are available which

provide general details of the existing facility (See App. E).




A new combined water supply intake and outlet works structure was
under construction at the time of inspection. Drawings showing this work are

also included in Appendix E.

h. Normal Operating Procedure. The reservoir is normally maintained at

the crest of the ogee spillway. Inflow which exceeds the water supply draft

flows over the spillway weir. The owner's representative stated that the

Delaware Water Authority requires that a minimum flow of 1 million gallons/day

be maintained at all times on Quakake Creek downstream of the dam.

3. Pertinent Data.

a, Drainage Area (square miles)

From files: 16.3
Computed for this report 17.2
Use: 17.2

b. Discharge at Damsite (cublc feet per second)

Maximum known flood unknown
Outlet works with maximum pool (E1.1111.0) 85
Spillway with maximum pool (E1.1111.0) 1430

c. Elevations (feet above mean sea level)

Top of Dam
Design 1112.0
Existing 1111.0
Normal pool (Spillway Crest) 1106.2
Spillway Crest
Design 1107.5
Existing 1106.2
Outlet Works
0l1d
Upstream Invert 1100.8
Downstream Invert 1100.7
New (under construction - multilevel intake)
Upstream Drawdown invert 1098.0
Downstream Invert 1097.91
Streambed Invert 1096.0




Reservoir Length (feet) -

Normal pool (E1.1106.2)
Maximum pool (El.1111.0)

Storage (acre-feet)

Normal pool (E1.1106.2)
Maximum pool (E1.1111.0)

Reservoir Surface (acres)

Normal pool (E1.1106.2)
Maximum pool (E1.1111.0)

Dam

Note: Refer to plates in Appendix E for plans and sections.

Type earthfill structure w/concrete
corewall, covered with cinders

Length 655 feet including spillway
Top Width 30 feet.

Height 15 feet.

Side Slopes

Upstream varies, 1.3H:1V to 2H:1V
Downstream varies, 1.3H:1V to 2H:1V

Zoning earthfill w/conc. corewall

Cutoff 18 inch corewall

Grouting None

h. Outlet Works.

0l1d

Type 36 inch diameter conduit through
spillway weir

Closure 36 inch slide gate on upstream
side of weir
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New (under construction):

Txge

Closure

i. SEillwaz
Type

Location

Length

Crest Elevation

Freeboard

Approach Channel

Downstream Channel

multilevel intake, with 2-30
inch diameter pipes

30 inch slide gates, upstream

ogee crest weir with steel cap
center of dam

40 feet

1106.2 M.S.L

4.8 feet

reservoir

earth & rockfill
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. SECTION 2

ENGINEERING DATA

2.1 Design.

The available data for Quakake Dam consist of files provided by
PennDER. Information available includes a permit application report with a
general description of the proposed design, PennDER inspection reports,
various related correspondence, and line drawings dated 1915 showing a cross-
section, general plan, and longitudinal section of the dam. Plans are also

available for the modifications currently underway to the dam's water supply

intake system.

2.2 Construction.

No information relative to the construction of the dam is known to exist.

The only known post—construction changes are those presently being made
to the water supply intake system. The owner's representative (Mr. Robert

Zientek) stated that some repairs to the corewall were made after storm damage

in 1955,
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2.3 Operation

No formal records of operation or maintenance are known to exist. Mr,
Zientek stated that there is a resident pump operator who has responsibility
for maintenance of several dams owned by the Authority, and who also checks
the dams during high water events. The outlet works is operated when
necessary to maintain the required minimum flow on Quakake Creek of 1 million
gallons per day. Mr. Zientek also stated that, since several of the Hazleton
City Water Authority dams had already been inspected under the National Dam
inspection program, emergency warning and operation plans were already being
developed for all dams owned by the Authority, including Quakake Dam. These

plans are being developed by Westmoreland Engineering, Monessen, Pa.

The most recent PennDER inspection (Aug. 1962) indicated that the dam was

in satisfactory condition.

2.4 Evaluation

a. Availability. All available written information 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 Observations.

a. General. The overall appearance and general condition of the dam and
appurtenances are fair. Noteworthy deficiencies are described briefly
below. The visual inspection checklist, field sketch and profile are provided
in Appendix A. Photographs taken during the inspection are provided in

Appendix C.

On 10 March 1981, a brief review inspection was made in order to
determine if any significant changes had occurred in the structure since the
initial inspection of 4 December 1980. The changes that did occur are noted
when appropriate. The reservoir pool was essentially at spillway crest during
the initial inspection and approximately six inches above the crest on the day
of the review inspection. A representative of the owner was interviewed at

his office in Hazleton but was not present for the actual inspection.

b. Embankment. The embankment consists of an abandoned double track
railroad bed backed up by an 18 inch thick concrete corewall with select
earthfill upstream of the corewall. The top of the corewall is approximately
two feet above the embankment crest. The wall is in good condition except for
an eroded depression at the water line just left of the spillway and a large

vertical crack ten feet left of the spillway. The crack has been noted in
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previous inspections but repairs have been minimal or nonexistent. The eroded
depression is about 4 inches deep and 2 feet in diameter. The apparent cause
is ice and debris. A 30 foot long section of this corewall is exposed almost
down to its base to allow for the placement of a new 30 inch ductile iron
water supply line and a 30 inch ductile iron reservoir drainline. On the day
of the review inspection, the new pipes had been extended through the wall and
the cofferdam area on the upstream side had been allowed to refill with

water. Water was seeping through the wall at approximately 2 gallons per

minute approximately six feet below the upstream water surface.

The upstream slope is 1V:1,3H to the right of the spillway and 1V:2H
to the left. The upstream slope is protected with 6 to 8 inch stone below the
waterline. Erosion does not appear to be a problem. The crest width is 30
feet. The downstream slope varies from 1V:1.5H to 1V:2H to the right of the
spillway. The slope left of the spillway is irregular due to ongoing
construction. The upstream face t; the right of the spillway and the entire
downstream face are covered with brush and trees. The trees on the downstream
slope range up to 30 inches in diameter. There 1is an eroded area on the

embankment crest and downstream slope just to the right of the spillway.

c. Appurtenant Structures. New outlet works are presently being

constructed for the dam. A new intake structure located in the lake
approximately 48 feet upstream of the corewall is essentially complete except
for the installation of hatches and a bridge from the dam. This structure
contains multi-level intakes with slide gate controls. Two 30 inch diameter

ductile iron pipes extend from this structure through the corewall. One pipe

dinir. bt bl it
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will eventually extend through the left spillway wall downstream of the

weir. This outlet will be fitted with a flap gate and will serve as the pond

drain. The other pipe will be for water supply. This new structure appeared

to be well constructed.

AR e e m G4 3 KRR L S W
S VORI SN

The current outlet works consists of a 36 inch diameter conduit

through the center of the spillway weir and a 30 inch water supply line housed

in a concrete box with trash screen located at the left abutment. The water

supply line is still operational and extends to a pump house 500 feet away. i

et

The slide gate on the upstream face of the weir is in the closed position and

9 ;

3] the operating mechanism appears inoperable. A six inch iron pipe, which was q
'
$ the original water supply line, rises out of the lake, extends over and down i
x the face of the weir and disappears into natural ground just downstream of the

dam. The status of this line is unknown.

The spillway is a 40 foot long concrete ogee section with steel

The concrete is in good condition. The side walls are

plates on the crest.

v large cut stone masonry. These walls orginally also served as abutments for a L

railroad bridge. There is some erosion and deterioration of the walls in the

vicinity of the flow line. Generally, these walls are in fair condition. The

1 discharge channel between these walls is lined with large slabs of stome.

There does not appear to be any erosion or deterioration of these slabs.

o i

Below this point the channel begins to narrow and is a natural earth and rock

channel. There are no obstructions to flow either upstream or downstream of

e e .

the weir.
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d. Reservoir Area. The left side of the reservoir area 1s wooded and

rises steeply from the lake. The right side is flat to moderate and also

wooded. These slopes appear stable.

e. Downstream Channel. Quakake Creek, across which the dam is

constructed, passes under Pennsylvania Route 93 bridge approximately 400 feet
downstream of the dam. Just upstream of this bridge several houses are
located in the flood plain. The first floors are 8 feet above the stream-
bed. Immediately downstream of the bridge is a commercial fuel supply firm
with several storage tanks adjacent to the stream. Failure of Quakake dam
would create a potential hazard for the loss of more than a few lives and
extensive property damage. Below this point Quakake Creek becomes confined
and flows through a wooded and uninhabited area until joining Black Creek 2.3

miles downstream of the dam.

f. Evaluation. The deficiencies noted are basically limited to
maintenance. The removal of the trees and brush from the embankment and
repair of the eroded concrete adjacent to the spillway weir are recommended.
The new outlet works will permit drawing down of the reservoir should repairs
to the dam be required. In connection with this new construction, the exposed

section of corewall should be sealed on the upstream side before backfilling.




SECTION 4

OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure. The lake is maintained at the level of the

spillway crest, elevation 1106.2. Inflow in excess of the water supply draft
flows over the spillway. Large inflows in excess of the spillway capacity
would overtop the embankment beginning at the low point top of dam adjacent to

the left abutment. No formal operations manual exists.

4.2 Maintenance of Dam. The overall condition of the dam and appurtenances

as observed by the inspection team was fair. A new water supply intake and :

drawdown facility was being built. No formal maintenance manual exists.

4.3 Maintenance of Operating Facility. See Section 4.2 above.

4.4 Warning System. No formal warning system exists; however, plans are

currently being developed by a consultant to the water authority.

4.5 Evaluation. Overall maintenance of the facility appears to be adequate
at this time. The spillway concrete and corewall have undergone some i
deterioration; however, it does not appear to be a problem at this time. The
new drawdown pipe will provide the means to lower the lake if necessary in the
future. Formai operation and maintenance manuals are recommended to insure

that all needed maintenance is identified and performed regularly. In

addition, a formal warning system for the protection of downstream inhabitants
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should be developed. Included im the plan should be provisions for around-
the-clock surveillance of the facility during periods of unusually heavy

precipitation.

C et e ——————
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SECTION 5

HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data. No design reports, calculations or miscellaneous design

data are known to exist for the facility; however, a few drawings of the
facility were in the PennDER and owner's files. Drawings of the new water
supply intake and outlet structure were also obtained from the owner. Refer

to Appendix E for these drawings.

5.2 Experience Data. Records of reservoir levels and/or spillway discharges

are not available other than a report on discharge through the spillway during

the March 1936 flood. Overtopping is not known to have occurred.

5.3 Visual Observations. On the date of the inspection, no conditions were

observed that may prevent the facility from operating as intended.

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-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.
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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 Quakake Dam ranges between one-half
the Probable Maximum Flood (PMF) and the full PMF. This classification 1is
based on the relative size of the dam (small), and the potential hazard to
downstream development in the event of dam failure (high). Due to the small
storage (approximately 140 ac-ft) and small height (15 feet), the SDF selected

was one—-half PMF,

b. Results of the Analysis. Quakake Dam was evaluated under near normal

operating conditions. The starting lake elevation was set at the spillway

crest, E1.1106.2.

The spillway crest to top of dam (low point) has a freeboard of
approximately 4.8 feet. Flood hydrographs and spillway calculations were

developed and the following results were obtained.

Spillway Capacity at Top of Dam 1430 CFS

Peak SDF (1/2 PMF) Inflow 7360 CFS

The overtopping analysis (using HEC-1DB) indicated that the
discharge/storage capacity of Quakake Dam 1s 9% of the PMF prior to

overtopping the embankment. Under one-half PMF conditions, the dam is

overtopped for 8.3 hours to a maximum depth of 3.6 feet. Since the SDF for
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this dam is one-half PMF, it can be concluded that Quakake Dam has a high
potential for overtopping, and thus, for breaching by floods of less than SDF

magnitude.

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.

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

overtopping the dam and causing failure.

(1iii) 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.

Since Quakake Dam meets the first two conditions, the third condition

must be evaluated; therefore, a breach analysis was performed.

The modified HEC-1 computer program was used for the breaching
analysis. The computer program requires that a faillure elevation be given to H
the model so that failure may commence. It was assumed that the dam could
withstand up to 0.5 foot of overtopping for short durations. Therefore, the

water surface elevation selected to cause failure was elevation 1111.5.

16
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Four breach models were analyzed under conditions that would approximate
0.5 foot of overtopping. The flood selected to cause breaching was 13% 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 were 0.33 hr (Plan 2), 1.00 hr (Plan 3), and 2.00 hrs (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 downstream damage centers. 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 Quakake Dam can accommodate

9% of the PMF prior to overtopping. Should an event in excess of this occur,
the dam would be overtopped and could possibly fail. Since the failure of
this dam significantly increases the hazard to loss of life or property damage
at existing downstream residences, this spillway 1s considered to be seriously

inadequate.

17
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Four breach models were analyzed under conditions that would approximate
0.5 foot of overtopping. The flood selected to cause breaching was 137 of the
E 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

1 remaining plans were 0.33 hr (Plan 2), 1.00 hr (Plan 3), and 2.00 hrs (Plan
z; 4), Downstream damage elevations and locations are shown in Appendix D and E
2 of this report. Page D-12 of Appendix D provides peak outflows and changes in :
-:; stage at downstream damage centers. As indicated in the table, failure ?
- conditions significantly increase the hazard to loss of life when compared to E
j non-failure conditions. Breach geometry and location are also discussed in %
s Appendix D. ;
5.6 Spillway Adequacy. Under existing conditions Quakake Dam can accommodate é
i
‘f 9% of the PMF prior to overtopping. Should an event in excess of this occur, 3
the dam would be overtopped and could possibly fail. Since the failure of ?
. this dam significantly increases the hazard to loss of life or property damage ‘
‘5 at existing downstream residences, this spillway is considered to be seriously ¢
? inadequate. ;
A

|
i
%
|
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SECTION 6

A v

STRUCTURAL STABILITY

- 6.1 Evaluation of Structural Stability.

a. Visual Observations.

PN AT TPy |

(1) Embankment.

Visual observations of Quakake Dam did not reveal any signs of

o YT
R A

; noticeable distress in the structure. The dam is an earthfill structure that
4
,j has an 18 inch thick corewall, which 1s curved slightly upstream. The dam .

3 crest measures 30 feet wide and has upstream and downstream slopes that vary

ey

)
- S

from about 1.3H:1V to 2H:1V. Riprap is very sparse on the upstream slope;

however, erosion is not a problem. The crest and downstream slope are covered

with 10 inches or more of cinders. These cinders offer little resistance to

erosion, but the removal of these cinders should not affect the dam

stability. Erosion has occurred in the crest and downstream slope beside the

R
TR L O Y

F right spillway wall., Continued erosion in this area will remove support for ﬁ

the spillway wall.

(2) Appurtenant Structures.

The dam has a 40 foot long concrete spillway, an outlet works, and a

‘ : water supply intake structure. The water supply intake located at the left

18
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. abutment appears to be in fair structural condition. The outlet works has a
36 inch diameter pipe through the spillway and an upstream slide gate that is

inoperative. A new structure 1is being constructed left of the spillway that 1

i will serve as a water supply intake and an outlet works. The concrete

i spillway, spillway walls, and downstream spillway channel are in fair ]

3 condition. The spillway walls were used to support girders for two railroad ;

bridges, and the spillway channel is paved with large slabs of stone that {

§
protect the walls form being undermined. ‘ !
o

AR S i

b. Design and Construction Data.

—-tea

-

(1) Embankment. !

No design or construction data exist. Apparently, the dam was

f4 constructed about 1897 as it presently is. A capstone on the spillway has a {
| date of 1897, Drawings and photographs dated 1915 indicate that the dam was

Aé essentially the same as when recently inspected. The noted differences are

|

) that the railroad bridge girders have been removed, the superelevated railroad

é curve has been leveled, and the embankment is now covered with trees. l

(2) Appurtenant Structures.

No design or comstruction data exist. Drawings from 1915 and

early photographs show the appurtenant structures were the same as when

inspected, except the water intake structure has been rebuilt.

:
|
i
x
!
!
3
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c. Operating Records.

None.

d. Post - Construction Changes.

No applications for or notifications of changes exist. Several minor

changes have been made as stated in 6.1lb.

e. Seismic Stability. 3

i) ni

The dam is located is Seismic Zone 1. From visual observations, the
dam is considered to be statically stable. Threrefore, based on the

recommended criteria for evaluation of seismic stability of dams, the

structure is presumed to present no hazard from an earthquake.

e e em bl sttt
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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 data indicate that Quakake Dam is in fair condition. The limited
spillway capacity is the primary deficiency which causes concern for the
safety of this facility. The dam in its present condition is considered to be
unsafe, non-emergency. In accordance with the guidance provided, the spillway
design flood (SDF) ranges between 1/2 the PMF and the full PMF. Based on the

size of dam, the SDF selected for this facility was 1/2 the PMF.

The hydrologic and hydraulic computations indicate that the
combination of reservoir storage and spillway discharge capacity will pass
only 9% of the PMF prior to overtopping the embankment. Therefore, in
accordance with the criteria outlined and evaluated in Section 5.5, the

spillway for Quakake Dam is considered to be seriously inadequate.

b. Adequacy of Information. The design and construction data contained

in PennDER files, in conjunction with data collected during the recent visual

inspection, are considered to be adequate for making a reasonable assessment

of this dam.

- rren s s
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c. Urgency. The recommendations presented below should be implemented

immediately.

d. Necessity for Additional Studies. The results of this inspection

indicate a need for additional detailed hydrologic and hydraulic (H&H) studies

to provile an adequate spillway facility for this dam.

7.2 Recommendations.

1. The owner should immediately retain a qualified professional
engineer, experienced in dam design and construction, to perform detailed
hydrologic and hydraulic studies to determine remedial measures necessary for

providing adequate spillway capacity for this facility.

2. 1t should be assured that the corewall is adequately backfilled to
prevent seepage from developing as a result of the recent construction. In
addition, the cracks in the corewall to the left of the spillway should be

repaired.

3. The low area adjacent to the right spillway abutment should be

properly backfilled.

4., Trees and brush should be cleared from the embankment.

5. The deteriorated concrete of the spillway walls should be repaired.




6. A formal surveillance and downstream emergency warning system should

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

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

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

emergency conditions.

8. A schedule of regular inspection by a qualified engineer should be

et 20
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APPENDIX A

CHECKLIST - VISUAL INSPECTION
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Crest near right abutment.
Upstream face of dam.
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! Quakake Dam — NDI No. 00614
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Erosion of crest behind right spillway wall. ,L
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( 4. Right spillway wall and eroded downstream face. =




B T s AT

NS
s

Quakake Dam - NDI No. PA-00614

Upstream face and left abutment.
water supply intake structure.

6. Scepage through corewall (10 Ma

Existing

r 81).
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10.

Quakake Dam - Npj No. PA-00614

New water supply and pond drain intake
structure (10 Mar 81)

Downstream face of spillway. Note existing
outlet works in center of weir.

A . Ut s e




Quakake Dam - NDI No. PA-00614

11. Spiliway discharge channel.
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12. Downstream residences in floodplain.
PA Route 93 in foreground.
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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
hydrologic-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.

¢. 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¢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),
tine(s) to peak and maximum water surface elevations of failure
hydrographs for each location.

D-1
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HYDRCLOGY & HYDRAULIC ANALYSIS
DATA BASL

NAME CF DAM: 2 UAKAKE  DAM

PROBABLE MAXIMUM PRECIPITATION (PMP) = Z-Zh} INCPES/24 HOURS 1

SUSQUEHARIPA RIVER. B ASIO

STATION 1 2 3
STATION DESCRIPTION GOAKAKE-
AAM
DRAINAGE AREA (SQUARE MILES) 172
CUMULATIVE DRAINAGE AREA
(SQUARE MIL HES /7. 2-
ADJUSTMENT OF PMF FOR (1) HYbRoMe4
DRAINAGE AREA LOCATION (Z) Bre 1
6 Hours s ’
12 Hours 0o :
8 Hour 2R | ,
72 Hours | _ : 1

——
”

SNYDER HYDROGRAP!! PARAMETERS

Zone (2) 2 ' '

Cy (3) o045

c (3) 2.0 ;

Lt (MILES) (4) /0 .15 :

Lea (MILES (4) 447 .
tp = C, (L °L_,) 0.3 (HOURS) ¢.LO

SPILLWAY DATA

CREST LENGTH (FEET) 4o
FREEBOARD (FEET) ' 4.8

(1) HYDROMETEOROLOGICAL REPORT - 33, U. S. Army Corps of Engineetq,
AD US. WEATHE R URSAUV, 1956

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




s

(3) Snyder Coeffiiients

(4) L = Length of longest watercourse from dam to basin divide.
L__ = Length of lonjest waterc;urse from Jdam to point opposite basin

centroid.

.h
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BALTIMORE OISTRICT, CORPS OF ENGINEERS

soasecr___ Ot SAFETY ANALYSIS
COMPUTATIONS QuA KA'KE_BM

COMPUTED BY ﬂe CHECKED BY

MM CLASSIFIcATION) ¢

e eme e

Size oF MM -  Smar -

HARD - Hier B
REQUIRED SbF - )b PHF To FuH- PMF

VAM SATISTICS ¢

HEIGHT OF DAM - 1S FeET

STERAGE. A7 ADRMAL ROL- 5 AC-FT

STORAGE A TDPOF DAM -  I4oAc-FT
WRAIASE. AREA AROVE DAMSITE - 1.2 mi* :

ELEVATIONS ¢

2P OF DAM Low RIDT(FELDY -~ [tito —————
AR AL FoDL - 0.2 -~ — 7
SIREAMBED A CENTERLNE oOF MM -  1096.0 7
szu.u)A)’CREsr' - N106.2 '

i -

HYBROGRAPH "ARAMETERS :

RER BASIV -  DELAWARE. Rivee 'gxsna——
ZOME. - - i S
SYORERS COEFFICIENTS - R A

o= ods o

Cp - R:10 o _;_‘;:.;::i_; .
MEASURED PARAMETERS * LTI

O

L= LENGTH OF | DDEEST wmoukse, me L= 0.15n
x JEMGTH OF LONGEST WATERCDORSE T ™
CENTROD o= TRE RASIA mi Lea 447

L e LW

- ek e e s 22 bt

WADD FORM 1232, 20 MAR 74

* RoM U.2.6.5. QUAD SHEEIS '7'/.,, MIOOTE. SeRES SCALE. (240,
) WEATHERLY, HAZLETON COONOEHAM | TAMAQOE., DELAIC, PR -

ey

- A caa W tim e pwm ceer eme s s L e

" .




BALTIMORE DISTRICT, CORPS OF ENGINCERS PAGE

sussecr___OAM SAFETY A0ALYSLS
COMPUTATIONS QOM& w SHEET Z‘ oF SHEETS

COMPUTED BY 9’”’6 CHECKED  BY pare__3-2D-€1

;| MoTE :  ELEUATONS ARE. REFERENCEDN To US.G.S. PUAGUE -
Q7E.Ws. (1942) £LeviioN) 110,41 AS Fooadd 80 DRAW-
WES SHowb 1 APPENNIX E  PLATE E -8TTHIS
ELEMTION Wikt IE. THE DATUM FOR AL ELEATOMS
R THS REPORT.

o Al

L et - o e e s

Zo: SYDERS JpGO LAG TTHE TD PEAK IO HOURS ~ |

. -
é.,o = €y (LL“YS = Q.0 (/0.[5' (4.47)Y, =¢. 4o
e tp= 6-60 hoors »
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SORFACE AREA At NoRmat Rol. (1166.2) - 73 Acres
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Assor e, ComacAt Mernod APPLES T FALD Louww ROOT
/W PooL. | BELOW ORMAL. ool S

£
5 VOLOME AT MoeMa Rool. - LS ACAT
(FRom (EIODEL Fiies)
- . . eSaad s isea
v = gAH H %g e P

<~ 2ERD STORAGE AT gLeuATiord  109L2

MSL
3
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GALTIMORE DISTRICT, CORPS OF ENGINEERS

VaM SAFETY ANALYSIS

SUBJECT
COMPUTATIONS Quww SHEET 3 oF SHEETS
3 COMPUTED BY e CHECKED BY DATE 3-21-ki
v ‘
1 ELEVRTION STORAGE TABLE :
ELEVATIOND AREA AH AV:{A_._I_A}SM Lumuasioe Youn
(Atse) (AcrES) (£ (B (AL-Pr)
1091. 2 o - - o
1106.2- 13 Lorus oL 65 &5
lio7.0 /4 0.8 108 75.8
/1080 /15 - o 4.5 %0.3
//09.0 ns /.0 /5.8 106. 1
//10.0 K.0 /.0 M.% 123.4
i) o* 20.5 /.0 19.% - 142.7
Hi12.0 23.0 2.0 435 1%6.2
1//5.0 30.0 3.0 795 257
1120.0 50,0 S.0 200.0 “4,5.7

HTBD = TOPOF OAM

NOTE: DRAMASCE. AREA AGOLEDAM IS 7Zmi~. Now ROUNDIG
TE EARELT 10 AC-FT, THE FOLLOWIG DATA (il BE FIPUT

oL THE £S AoD PECARXS.” "~ T T TR T
ELEVATION SoeAsE ‘ B
(MSL) (e-pry = T
109/-% o S
o6 2 2
#07.0 o - - T
oy .0 o - - *‘1“
1109.0 /10 LI
fi10.9 /20 -
Hi.o /40
nz.o /90
( /ns.o A70
1120.0 #1710
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BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE

sosecr____AM SATETY Avmysis

courureo wv__¢78 cuecxen Y e 3-21-¥1 |
PMP _CALLOLATRLS ¢ g »

- APPROXIMATE. RAWFALL TODEX = 224 TMcHES _ -
(CORRESAIIDING TD A BRATION OF 24 Hoozs A.ub A
IRAWAGE. AREA oF 20D MiY) - ALL SEASOAI ENVELFE

- DELAUARE. RIVER S8ASIO
~ NEFTH —AREA - DURATION)  ZONE 2 - mou mmna-vgs

- +_._-___- -

- ReEcAtL. DRAMIASE AREA 1S 17.2.mi™ o

DorATION(HS) ?aacaﬁ'o:ma Emuﬂw_

e | 105
/2 /18 n
24 128 | :
#8 . 137 . L.

LS 0 vt KN ARV RSN Mt i

NOTE: HoP BROOK FACTOR. 1S PITEROALLY COMRITED BY THE 1
HECIDB PRoGLAM . FOR. A DRAMOAGE. AREA of 17.2 mi* 1
THE. ADTUSTMENT AAcioR = 0.818. 7148 ADJUSGMELT ,
IS FoR. BASIO SHAE. AXD iR THE IESSER IJKLEMHOD ]
OF A SEVERE. STORM CEASTERING OUER A SMALL SASID.

« A SN

__S»*F ¢ BASE‘boo 77I£.S/~tAu. HElor OF DAM (/5 Feor ) A
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BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE
waseer__DAM SAFETY AALYSIS
COMPUTATIONS Qum w SHEET s- OF SHEETS
COMPUTED BY %fé CHECKED n.v oare oS- &1
EMERGENCY SPiLlwy CAPACTY -
SPLWAY 1S LOCATED APPROXIMATELY /A0 CE..UTER oF AM Sege
FENLD SKETZH 100 RPPEDNX A €EXiBm 2. =~ Tk
SPULWAY ATA .';_.i_ o
TYPE - OGEE (CREST w&Rk S‘E.EJ- Wpeo
LENSTH - SO FeeT - LT
CREST ELEWEIOA) -  TI06.2. LT
LOow PoIT TOP oF Qarf{- 1111.0 oI
SPLLWKY FRECROARD - 4.8 FeET -
C vawe: 340 rr S’F/uwnjceé.‘s; ( mmféa
R.85 ForR EMEBARKMEIT
SEE PHOOERAPHS W APPEADIK c PR, Splu_w,w SecT7o)
_SPiLws( RATING CORVE. : L= H0 Fer ' -
~ C=34 g- QA
o ELEVATION HeAad g o Rw-mq
QMSL) (Fer) QeSS T T )
1106 . - o o @ - -
/107. o 0.8 778 o0
//0g.0 /.8 328 330 B
/109.0 28 637 ¢to
/1io.o 38 /007 /or 0
)Hil.0" 48 1431 /430
1112.0 58 1597 }900
/3.0 68 244/ )
Mo 7.8 2962 A9¢0
5.0 8y 3s50 : 3550
/120.0 13.4 172 . 6970 B
%70 = TOP of DAM
o .. o j«‘é T
. o m D e e cto e e e e .
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i BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE

MM SAHRTY ADALYSIS
C?UWE’ sl SHEET é oF SHEETS
oare. 3-21-%7

SUBJECT

COMPUTATIONS

' e
| COMPUTED BY CHECKED BY

/4

R T ;

EMBANKMENT RATING CURVE :

e

TRIS AMALYSIS ASSOMES THAT THE e:mwafr:_
| RBEAAVES AS A BROAD CRESTED WEIR. IF OUERTOAANE
g OCCURS .THIS DISCHARGE. CAR BE ESTIMATED BY °

Qzal‘lu'yz e

UAMERE Q= MSHARGE DVER EMAAIKMENTT., > &S
Ay = FELGTH OF EMBAOKMELT , 13 PRET ]

Hos = WEIGHTED HEAS | /0 FEST , AVBRAGE Row |
’ AREA JOEIGHTEY ABOUE. Low) FOIOT oF M 4
' C = COEFFIIGIT OF DiScaARSs ) i

ke e,

"; LEOGTH OF CHBAIIKMERT TOUUODATED o »
.| VS RESEADIL ELEVATION : - |

| RESERVON . ELEVATIOD EMGAKMEDT LELIGTH
(MsL) (Fesry -~

1.0 o
. ”IZ.D . - - e s P ./5_ _‘}_

¢ I113.0 435

J11.0 520

: 5.0 s >
| //20.0 G5
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BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE e v
SUBJECT M STy /-\*)U/'H—‘/SL‘/ ; .’
COMPUTATIONS G?JW . b’:"r1 SHEET 7 of SHEETS
COMPUTED BY qué CHECKED BY DATE 3-21-51
|
1 EMBAOKMEIIT RATIE TRAULE - I
8 @ - 2 &
=) RESERIDIE L, L, TROEMOI TrockiMmeoTHl amz.Fzmo CIEICHTT %)
; ELEAT N HEAD Fow feeh A.LA Ay He AL ks (o<
_ z . . S
: (MS2) (7 Ay (P A e (A% (F)
b 1.0 o __ - o 0 9 © <
| H1z2.0 15 © 1.0 7.5 7.5 05 /5
§ /3.0 435 15 )o 2230 2325 0% Il
/140 520 435 /.6 415 7/0.0 /.36 2350
J5.0 G5 520 /.0 5675 12775 2.08 5257
120.0 415 65 50 30750 43525 7.08 33019
i R —I— i
1 0] /} = l/ el. +Lz\/z> E ’
I @ s AL, REcHL (=285 r1xKoM PAGE D-Z !
‘» 2 Q : CLH E7n OF THIS APLEOTIX. ;

ot FRGLTY RATID G CLRUE

ROVDED TO MAREST

10 FS @)
1 Rﬁgﬁ o SAcky G emesncrr & e
1 (MsL) (eFs) (ers) RGN
| Tz T o o o
' /o7.0 /00 B 8 /00
i 0.0 o o G40
' mo 3 o 430
__Jiz.o /900 20 1j20
Jl13.0 Ao 490 200
4.0 2960 2350 5310 -
JI15.0 3550 5260 K10 ' 3

1120.0 6370 33620 39990 | 4

THE ABOVE UALVES @ $ @ wil RE TAOPST o Y4 4 ¥S

D-iC

CARDS.
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[ cnscer__DAM_SAFETY  ARAC{SIS
3 COMPUTATIONS QUAKAKE )DM SHEETY ¥ or SHEETS
COMPUTED BY ”6 CHECKED ®Y DATE 3-H-5T

RESULTS of QUERTDPANG AIURLYSIS ®
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} fito 1 o
’ o8 S — ’_':j
- 2o 4 6 @ )09 B
| % PMP  PASSED
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. (& ™E), THE DAM 15 CUERTDOPES T AMAUIMUM HEAHFT i
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soaseer____ M SATETY  ARALYSS
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t e p——m— . =

"DF'mLuee VS, M0 FRITURE. ColidMoms. ?zwn witl
B‘c: A A rAu.ueaALAU A'LL- omaes ARE, »»A:wu Pw:s

LT AUMBEE  RREAH BoTdM FoiBeAd  SeSlaes Tow

ot Ly T BOHGD (Hen®) T

“on - fAILURE PLARD ‘-
- 15 0.5ty 0.2=
s OSHw Vv /00
/18 O54on W 200

e e ettt . =t =

HECINS QrpOT: e

- RESUTSOF SesacH Mrszs &s 10TEA A801£ A 2
JS A umo Py RE. VULARD " roe_ b,«ea' CoMPARISOL) .

- - ——- - ——

| I:;“JHWMM wmow MWM W
A0 g ER DAM ADDSE C TCEUTER I - I isarsy

omBER RO BEEAH Sse . mow St - fow

b e (QFS) MSZ) - (eFs) MS - [cFs)
f__iiiTo 4950 10960 1850 092 11890
2 10200 3.6 P30 1006\ —— #50
3 . - 4900 Hotg - . 198.7 -1 —— 4750
4

8520 1Ho0.0 ro‘i’l.'? t-——-337%

. 'mb'




. .

T
IS P

S &

fp-

B B

o
g
L |
1
|
!

BNADS FORM 1232, 28 MAR 74

BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE

SUBVECT

DAM SAFETY AROAMYSIS

COMPUTATIONS

COMPUTED BY

QOAKAKE DHAM sweer_19O o SHEETS
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION JLY 1978

LAST MODIFICATION 01 APR 80
HEHHHHHHHEHHHHE

1 Al LAKE QUAKAKE DAM  DER NO. 90-13-11
2 A2 DAM SAFTEY INSPECTION PROGRAM  3-21-81
3 AZ  OVERTOPPING ANALYSIS  sas PRELININARY a4+
s P14 0o 2 0 0 0 0 0 0 0
5 B S 0 0 0 0 0 0 0 0 0
3 6 J 1 6 1
1 7 Ji 005 010 020 030 050 1.00
8 K 0 1 0 0 0 0 1 0 0 0
9 K1 RUNOFF FROM DRAINAGE AREF ABOVE LAKE QUAKAKE DAM
10 " 1 1 1.2 0 17.20 0 0 0 1 0
| 1 P 0 24 105 118 128 137
4 12 T o 0 0 0 0 0 1.0 0.05 0 0
E 13 Vos80 045
: 14 X -5 -0.08 2
B b K 1 1 0 0 0 0 1 0 0 0
J 1 K1 ROUTING PMFS THRU LAKE QUAKAKE DAM AND SPILLWAY
17 Y 0 0 0 1 1 0 0 0 0 0
% 18 Moo 6 0 0 0  0-106.2  -f o 0
, 19 ¥41106.2 1107.0 1109.0 11110 1112.0 1113.0 1114,0 1115.0 1120,0
k] 2 YS 0 100 540 1430 1920 2900 5310 @810 39990
X 2 $s 0 & 80 9 110 120 140 19 270 470
3 7 SE1091.2 1106.2 1107.0 1108.0 11090 1110.0 1111.0 1112,0 1115.0 1120,0
g! n 811062 '
; 2 $01111,0 i
| yel K 9 1
i ) 1 PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS
RUNOFF HYDROGRAPH AT 1
ROUTE HYDROGRAPH T0 1
END OF NETWORK ;

[
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAR SAFETY VERSION QLY 1978
LAST MIDIFICATION 01 APR 80
S H HH

RUN DATE# 81/03/21,
TIME® 08.25.31.

i s S iy 4ok A
.

QUAKARE DA
OXACTAT DG AR <8
-8 Poue Vit .

L e




LAKE QUAKAKE DAM  DER NO. 90-13-11
DAM SAFTEY INSPECTION PROGRAM 3-21-81

OVERTOPPING ANALYSIS  #¢ PRELIMINARY  #4¢

N NR MMIN IDAY IR IMIN METRC  IPLT  IPRT  NSTAN
144 0 20 0 0 0 0 0 0 0
JOPER NIT  LROPT  TRACE

|

%! JOB SPECIFICATION
f
| s o o 0

1 MALTI-PLAN ANALYSES TO BE PERFORMED
3 NPLAN= | NRTIO= 6 LRTIO= 1
! RTIS= .05 .10 .20 .3 .50 1.00

HEHHE RS HEHHHE HEHHHHHH HEHHHH
} SUB-AREA RUNOFF COMPUTATION
: RUNOFF FROM DRAINAGE AREA ABOVE LAKE QUAKAKE DAM
|
j ISTAG ICOMP IECON ITAPE  JPLT  JPRT INWE ISTAGE  IAUTO
1 0 0 0 0 0 1 0 0 1
HYDROGRAPH DATA j
IWVDG IUHG TAREA SNAP TRSDA TRSPC RATIO ISNOM ISAME  LOCAL '
1 1 1720 0.00 17.20 0,00 0.000 0 1 0
! ) PRECIP DATA

SPFE PHs Ré R12 R24 R48 R72 R9&

0.00 22.40 105.00 118.00 128,00 137.00 0.00 0.00 ]
TRSPC CIWPUTED BY THE PROGRAM IS 818

1
| LOSS MATA
1 LROPT STRKR [LTKR RTINL ERAIN STRKS RTIOK STRTL CNSTL ALSMX RTIW
0 000 0.00 1,00 000 000 100 1.00 .05 000 0.00

;! : UNIT HYDROGRAPH DATA ¥
? TP= 6,60 P= 45 NTA= O {
{ RECESSION DATA

. STRTQ= -1,%0 ORCSN=  -.05  RTIOR= 2.00

APPROXIMATE CLARK COEFFICIENTS FROM GIVEN SNYDER CP AND TP ARE TC=20.42 AND R=31.43 INTERVALS i

i UNIT HYDROGRAPH100 END-OF-PERICD ORDINATES, LAG=  6.41 HOURS. (P= .45 VL= .94
1 ‘8. . &3, 102, 146, 195. 247, 302, 350. 420,
481, 339. 591, 438, 678. n3. 740, 761, T, 778,
767. 745, 12, 700, 678, 457, 836, 617, 597, S19.
561, 543, S26. S10. 494, 479, 464, M9, 435, 422.
4 409. 39. 38, 3. 340, 349. 338, 3z. . 08,
H 28. 289, 280, m. 263, 4. 206, 9. 21, 4,
] 27, 210, 204, 198. 191. 185, 180. 174, 169, 163.
; 138, 153. 149, 144, 140. 135, 131, 127. 123, 119.
: 115. 112 108. 105. 102, 9. 95. 92. 90. a.
; 84, 82. n. n. ", 72, 70. 87, 45, 83,

QUAKAE S A4
b-/‘? OVBRTORPIDG AL
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HEHHHE S HEHHH HHHH HHHHHHE

HYDROGRAPH ROUT ING
ROUTING XPMF/S THRU LAKE QUAKAKE DAM AND SPILLWAY

ISTA  ICOMP  JECON ITAPE  PLY

1 1 0 0 0

ROUTING DATA
oL0SS  (10SS AVG  IRES ISAE  [0PT
0.0 0.000 0.00 i 1 0

NSTPS  NSTDL LAG AMsxx X

JPRT  INME ISTAGE IAUTO
0 1 0 0

1, 4 LSTR
0 0

TSK  STORA ISPRAT

1 0 0 0.000 0,000 0.000 -1105, -1

STAGE 1106, 20 1107.00 1109.00 1111.00 1112.00 1

FLOW 0.00 100.00 640,00 1430.00 1920.00 2900.00 3310.00 8810.00  39990.¢"

CAPACTTY= 0. &s, 80. 90, 110. 120.
ELEVATION= 1081, 1106, 1107. 1108, 1109. 1110.
CREL SPWID COM EYPW FLEM.  COAL

1106.2 0.0 0.0 0.0 0.0 0.0

DAM MATA

113.00 1114.00 1115.00 1120,07

140, 190, 270, 470,

111, 1112, 1118, 1120.

CARER  EXPL
0.0 0.0

TOPEL  COGD  EXPD DAMNID

1111.0 0.0 0.0

»-20

0.

QUAKME. D AA
OVERTLPPIDG AddAL LS
Taye Y4

EET



N A T b Wb
e AR e VAL S5 T

HELE HH HEHH S HEHHHH HHHHH

RATIO HAY TMUM MAXIMUM  MAXIMM  MAXIMM  DURATION TIME OF TINE (F
oF RESERVOIR DEPTH STORAGE  QUTFLOW  OVER TOP  MAX (UTFLOM  FAILURE

i PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
4 FLOWS IN CUBIC FEET PER SECOND (CUBIC METERS PER SECOND)
“i AREA IN SOUARE MILES (SQUARE KILOPETERS)
L |
3 RATIOS APPLIED TO FLOMS
[ OPERATION  STATION AREA  PLAN RATIO 1 RATIO 2 RATIO 3 RATIO & RATIO 5 RATIO &
.05 .10 .20 .30 .50 1.00
| HYDROGRAPH AT 1 17.20 1 73, 1473, 2946, M18. T34 14728, »
X ( .55 ( 20.85)( ALTH( 83.41)( 125.12)( 208.53)( 417,06)( :
b |
Y ROUTED T0 1 1.2 1 73, 1887, 2947, M7, A 14730,
J { 4,55 (20770 40.97( €3.46)( 125.07)( 208.53)( #17.10)¢
1 SUMNORY OF DAM SAFETY ANALYSIS J
PLAN 1 .eveaen.s INITIAL VALUE  SPILLWAY CREST  TOP OF Dam
ELEVATION 1104.20 1106.20 1111.00
, STORAGE &, &s, 140,
1 OUTFLON 0. 0. 1420,
|
i

A 3 W.G.ELEV OVER DAM  AC-FT CFs HOURS HOURS HOLRS
05 1109.24 0.00 12, 78 0.00 " 0.00 |
{ Jd0 111102 .03 2, M7, 147 %47 0.00 ‘
.20 1113.02 2.02 217, 2947, 6.00 %00 0.00 |
.30 1113.43 2.63 233, 17, 7.3 4.00 0.00 3
A S0 111459 3.59 % 7. AR 4.00 0.00 ;
- 1,00 1115.95 4,95 308, 14730, 10.47 45.00 0.00
“ { HHHHH M HH
] FLOOD HYDROGRAPH PACKAGE (HEC-1)
{ DAM SAFETY VERSION MY 1978 3
! LAST MODIFICATION 01 APR 80 ‘
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FLOOD HYDROGRAPH PACKAGE (HEC-1)
M SAFETY VERSION JLY 1978
LAST MODIFICATION 01 APR 80
S HHH

1 Al LAKE QUAKAKE DWW DER NO. 90-13-11
2 A2 DA SAFTEY INSPECTION PROGRAM  3-21-81
3 A3 OVERTOPPING ANALYSIS  #44 PRELIMIMRY 4 ;
' P14 0o 2 0 0 0 0 0 0 0 |
5 B 5 0 0 0 0 0 0 0 0 0 :
6 J & 1 t
7 Jg 0.13
8 K o 1 0 0 0 0 1 0 0 0
9 KI  RUNOFF FROM DRAINAGE AREA ABOVE LAKE GUAKAKE DA
10 I 1 17,20 0 17.2 0 0 0 1 0
1 P 0 24 105 118 128 137
12 T o 0 0 0 0 0 1.0 0.05 0 0
13 V 640 0.85 ]
1 X -1.5 -0.05 2 .
15 K 1 1 0 0 0 0 1 0 0 0 :
1 KI  ROUTING XPIFS THRU LAKE QUAKAKE DAM AND SPILLWAY
17 Y 0 0 0 1 1 0 0 0 0 0
18 it 0 0 0 0 0-1106.2 -1 0 0
19 ¥41106.2 1107.0 1109.0 1111.0 1112.0 1113.0 1114.0 1115.0 1120.0 1
2 Y5 0 100 640 1430 1920 2900 5310 8810 39990 '
21 $5 0 6 8 % 110 120 140 19 270 470 {
2 $E1091,2 1106.2 1107.0 1108.0 1109.0 1110.0 11110 1112.0 1115.0 1120.0 !
n $81106.2
2 $D1111,0
e $8 100 0.5 109% 0.3 1106.2 1200.0
% $8 100 0.5 109% 0.3 1106.2 1111.5 o
$8 100 0.5 109%  1.00 1106.2 1111.5 i
$8 100 0.5 109% 2.00 1106.2 1111.5 i
K 1 2 0 0 0 0 1
K1 ROUTE FLONS THRU FIRST DOMNSTREAM CROSS SECTION
Y o 0 0 1 1
ot 0
Y6 0.07 0.05 0.7 109 1110 1%  0.01
Y7 100 1110 156 1102 186 109% 200 1098 250 1094 i
Y7 264 1097 326 1097 452 1110 ,»
K 1 3 0 0 0 0 1
K1 ROUTE FLONS THRU FIRST DOWNSTREAM DAMAGE CENTERss+
Y 0 0 0 1 1
o1 0

Y6 0.07 0.05 0.07 1093 1109 150 0.007
Y7 &0 1109 20 1100 24 109 300 1073 30 1093
Y7 30 1101 3?0 1104 416 1109

K 1 4 0 0 0 0 1
K1 ROUTE FLOWS THRU 2ND DOWNSTREAM DAMAGE CENTER:+HH
Y .0 0 0 1 1

Y1 1

Y6 0.07 0.05 0.07 1092 1106 100 0.0t

Y? 100 1106 z0 1099 3} 1097 340 1092 3% 1092
Y7 392 10% 22 1095 S16 1106

K 9

LB RTSELET2BYRIYLARBILIIZY

QUAME. LAXE

~r; TR

BREACH  AsdANES
D-722- Peae g
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PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS
RUNOFF HYDROGRAPH AT 1
ROUTE HYDROGRAPH TO ;
.

{ HHH R
FLOCD HYDROGRAPH PACKAGE (HEC-1)

DAM SAFETY VERSION

JLY 1978

LAST MODIFICATION 01 APR 80
HHHHHHHH

BEGIN DAM FAILURE AT 45.33 HOURS

REGIN NAM FATLURE AT 45,33 HOURS

FEGIN DA FAILURE AT 435.33 HOURS

DAM BREACH DATA
ELB® TFAIL  WSEL FAILEL
«33 1106.20 1200.00

BRWID 1
100. 50 1096.00

PEAK OUTFLOW IS 1844, AT TIME 47.00 HOURS
DAM BREACH DATA
BRWID I ELBM TFAIL  WSEL FAILEL

100, .50 1094,00 33 1106.20 1111.50

PEAK OUTFLOW IS 10134, AT TIME 45,63 HOURS
DAM BREACH DATA
BRWID 1 BB TFAIL  WSEL FAILEL

100. .90 1096.00  1.00 1106.20 1111.50

PEAK OUTFLOM IS 49514, AT TIME 46,04 HOURS
DAM BREACH DATA
BRWID 1 BB TRAIL  WSEL FAILEL

100, .50 1096.00 2,00 1106.20 1111.30

PEAK QUTFLOW IS 7. AT TIME 46,29 HOURS

3

> At s o N b ¥ 3l wi

Quikie. L s

BREAL AALYSIS
mag 28
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S FHEHH HAHH HEHHHH HHHHH
HYDROGRAPH ROUTING

ROUTE FLOWS THRU FIRST DOWNSTREAM (ROSS SECTION

ISTAG ICOMP IECON ITAPE  JPLT  JPRT INAME ISTAGE [AUTO

2 1 0 0 0 ] i 0 0
ALL PLANS HAVE SAME
ROUTING DATA
0SS CLoSS MG IRES ISAME  IOPT  IPWP LSTR
0.0 0.000 0.00 1 1 0 0 0

NSTPS  NSTIL LAG  AMSKK X TSK STORA ISPRAT
1 0 0 0.000 0.000 0.000 0. 0

NORMAL DEPTH CHANNEL ROUTING

ONCLY  ON(2)  ON(3)  ELNVT  ELMAX  RLNTH SEL
.0700 .0500 ,0700 1094.0 1110.0  150. .01000

CROSS SECTINN COORDINATES—STA, ELEV. STA, ELEV—ETC P
100.00 1110.00 156,00 1102,00 186.00 1096.00 200.00 1094.00 250.00 1094.00
264,00 1097.00 324.00 1097.00 452,00 1110.00

STORAGE 0.00 .16 .3 56 .88 1.3 1.81 .3 2.89 .48
4.12 LN 5.50 6.25 7.05 7.88 8.76 9.68 10.64 11.64
QUTFLON 0.00 115.87 382.97 803.53 1413.00 2316.26 3484, 72 4853,03 4472.40 8325. 4

o e SO

10408,12  12728.10  15298.47  18125.12  21214.21  24572.08  28205.13  32119.84  346322.48  40820.13

STAGE 1094.00 1094.84 1095.68 1096.53 1097.37  1098.21 1099.05 1099.89 1100.74 1101.58
1102.42 1103.26 1104, 11 1104.95 1105.79 1106.63 1107.47 1108.32 1109.16 1110.00

FLOW 0.00 115.87 382.97 803.53 1413.00 2316.26 366,72 4833.03 472,40 8325.46
10408,12  12728.10  15298.47  18125.12  21214.21  24572.08  28205.13  32119.84  36322.68  40820.13
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B HYCROGRAPH ROUTING o
5 ROUTE FLOS THRU FIRST DOMNSTREAN DAAGE CENTER®te
F ISTAQ ICWP IECON ITAPE  JPLT  (PRT INVE ISTAGE IAUTO :
': 3 1 0 o0 o0 o 1t 0 0
,‘:} AL PLANS HWVE SN
m ROUTING DATA
: WSS (1055 MG IRES ISWE 10PT MW LSTR
| 0.0 000 000 1 1 0 0 0
»

STORA  1SPRAT 1

NSTPS  NSTIL LAG  AMSKK X TSX
1 0 0 0.000 0.000 0.000 0. 0

NORMAL DEPTH CHANNEL ROUTING

RV 8% -V ARG A

ON(1)  ONE2)  ON(3)  ELNWVT  ELMAX  RINTH SEL
L0700 ,0500 .0700 1093.0 1109.0  150. .00700 :

O
QIR S v

o

. CROSS SECTION CODRDINATES—STA, ELEV, STA. ELEV—ETC

40,00 1109.00 220,00 1100.00 294,00 1099.00 300.00 1093.00 250.00 1093.00 1
3 360,00 1101.00 380,00 1104.00 416,00 1109.00

Y

i STORAGE 0.00 15 ) 46 .82 79 .97 1.15 1.40 -

| 2.28 2.80 3.40 .06 L7 5,57 .43 7.3% 8.35

' OUTFLOM 0.00 9345  B6.47 BT 215 1M8.49  1858.66  2009.54  3064.62

: 9775 MT252  TeI5.16  9267.49  11141.06  13249.42  15604.81  18219.12  21103.95

STAGE 1093.00 1093.84 1094.68 1095.53 1096.37 1097.21 1098.05 1098.89 1099.74
1101.42 1102.26 1103.11 1103.95 1104.79 1105.563 1106.47 1107.32 1108.16

0.00 93.45 26.47 382.79 942.15 1368.69 1838. 66 2409.54 064,62

FLOW
927,35 817 52 7615.16 9267.49  11141.06  13249.42  15604.81  18219.12  21103.93
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HYDROGRAPH ROUTING

ROUTE FLOWS THRU 23D DOMNSTREAM DAMAGE CENTER#: s

ISTAG  1COMP  JECON ITAPE  JRLT
4 1 0 0 0
ALL PLANS HAVE SA'E
ROUTING DATA
@0ss  CLoss NG IRES ISAME  I0PT
0.0 0.000 0.00 1 1 0
NSTPS  NSTIL LAG AMSKK X

NORMAL DEPTH CHANNEL ROUTING

OUTFLOM

STAGE

FLOM

(L)

o® re

g 33 |
B8 Y8 D8 A8

w2
0700 .0500

w3

1

0 0 0.000 0.000

ELWT  Elmax  RLNTH
.0700 1092.0 1106.0  100. .01000

422,00 1095.00 516.00 1106.00

'm
2.13

89.56
7300.81

1092.74
£100. {1

89.56
mle’

.18
2.5

284,57
8979.12

1093.47
1100.84

284.5)
8979.12

. ﬂ
3.02

562,30
10885, 42

1094.21
1101.58

562.30
10885.42

SEL

CROSS SECTION COORDINATES—STA, ELEV,STA,ELEV—ETC
100.00 1106.00 250.00 1099.00 332.00 1097.00 340,00 1092,00 390,00 1092.00
392.00 1094.00

.39
3'&

933.76
13029.55

1094.93
1102.32

933.76
13029.53

JPRT

.‘a
4,05

1420.34
15421.53

’m'w
1103.05

1420, 34
15421.53

INME  ISTAGE
H 0

7
4,83

2013,38
16071.38

1096. 42
1103.79

213,38
18071.38

1IAUTO
Y

5.2

2717.68
20989.04

1097.16
1104,53

m7.e
20989.04

1.12
5.“

_75.91
24184.34

lm.”
1105.26

_RN
24184.34




PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONONIC COMPUTATIONS
FLONS IN CUBIC FEET PER SECOND (CUBIC METERS PER SECOND)
AREA IN SOUARE MILES (SOUARE KILOMETERS)

™

RATIOS APPLIED TO FLONS

)

- AL e

OPERATION STATION ARER  PLAN RATIO 1
ll3

HYDROGRAPH AT 1 17.20 i 191S.
{ “u ( S4.20
2 1915.
{ Se2¢
3 1915,
{ Sa2u
4 1913.
(S

SPPIVT SIS TPSSE VY S I S I R

et

ROUTED TO 1 17.20 1 1804,
{ M55 € 92.210¢
2 9026,
( 255.58)¢(
3 4794,
{ 135.76)1
4 3369.
{  95.40)

ROUTED TO 2 17.20 | 1843,
( M%) ( 52.18)¢
2 8836,
{ 250.20M
3 4797,
- { 138.3N
" 4 nn.
{ 935.89¢

3

li ROUTED TO 3 1.2 11863,

( M5 ( S2.18)(
2 e,
(M. 273
3 AT,
( 134.78)¢
v T,
(9549

ROUTED 10 4. 1.0 1 1843,

( 4.5 ( S2.18)¢(

2 8495,

( 240.57)(

3 4788,

( 134,38)(

‘ 4 3374,
( 95.53)(
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SUMWARY OF DAM SAFETY ANALYSIS

PN ...l vereranes INITIAL VALLE SPILLWAY CREST TOP OF DAM
ELEVATION 1106.20 1106.20 1111.00

STORAGE 85, s, 180,

OUTFLOW 0. 0. 1430.

RATIO MAXIMM WALTMM  NAXTMM  MWAXTMM  DURATION TIE OF TIHE OF
oF RESERVOIR DEPTH STORMGE  OUTFLOM  OVER TOP  MAX OUTFLOW  FAILURE ;

PF W.S.ELEV  OVER DM a-FT CFS HOLRS HOURS HOURS
A3 1111.84 8 182, 1844, 4.87 47.00 0.00 :

PLAN 2 tivecvacreonnes INITIAL WALUE  SPTLLMAY CREST TOP OF DAN

ELEVATION 1106.20 1106.20 1111.00
STORAGE €5, &s. 140.
WAL 0. 0. 1430.

ooy

RATIO HAY THUN MMM MAXTMM  MAXIMUM  DURATION THE OF E OF
1 RESERVOIR DEPTH  STORAGE  OUTFLON  OVER TOP MY OUTFLOW  FATLURE

P W.S.ELEV  OVER D C-FT CFS HOURS HOURS HORS
A3 1111.99 5 169. 10134, 2.2 5.6 583
PLAN 3 iicvvnvenconnas INITIAL VALIE SPILLWAY CREST TOP OF DAW
ELEVATION 1106.20 1106.20 1111,00
STORAGE 65, . 1.
OUTFLOM 0. 0. 14%.

RATIO  PMAXIMN MIIMM  MAXINM  MAXIAM  DURATION TMEF ThER
F  RESERVOIR DEPTH  STORAGE  OUTRLOW  OVER TOP MAX OUTFLOW FAILURE

P W.S.ELEV (VERDWM  AC-FT CFs HOURS HOURS HOURS
.13 1111.860 .40 170. 914, 2.47 8.04 8.3
i
PLAN & (oiocnnsennnnns INITIAL VALLE SPILLMAY CREST TOP OF Da
ELEVATION 1104.20 1104.20 1111.00
STORAGE €5, . 120,
QUTRLOW 0. 0. 14%0.

2 VL e

RATIO  MAXIMM WTHM  MAXINM  PAXIMM  DURATION TME®FE TIER
OF  RESERVOIR DEPTH  STORAGE  OUTFLOW  OVER TOP MAX QUTFLON  FAILURE

. MW W.S.ELEV  OVER DM aC-FT CFS HOURS HOURS HOURS
.43 1111.83 .43 . 7. 2.7 4.9 43.33
QUAKME DA

BeeAc MMy SS
D-2.8 e U8




- PLAN 1 STATION 2 : PLAN 3 STATION 3 i

, MMM ROINM TDE MMM MXIMM TDE
| RATIO  FLOW,CFS  STAGE,FT  HOURS RATIO  FLOW.CFS  STAGESFT  HOURS
: 13 1843,  1097.8  47.00 13 79, 11013 46.00 '-
: i
=2 PN 2 STATIN 2 PLN &  STATION 3 j
4 ]
- XD MMM TDE MXINM  MINN TDE ‘
] RATIO  FLOW.CFS  STAGE.FT  HOURS RATIO  FLOW.CFS  STAGE.FT  HOURS
? A3 8834, 1101.8  45.87 A3 k<173 1100.0 45,33 ]
! 1
i PLN 3 STATION 2 PN 1 STATION 4
: WM MAKINM TDE WIION WM TDE
X RATIO  FLOW.CFS  STAGE.FT  HOLRS RATIO  FLOW.CFS  STAGE.FT  HOURS
' 43 8. 109.9 46,00 13 1843, 109.2 47,00
} PLN 4 STATION 2 PLAN 2 STATION 4
b MXIMN MMM TDE WX XM TDE '
1' RATIO  FLO.CFS  STAGE.FT  HOURS RATIO  FLOMWCFS  STAGE.FT  HOURS
; 13 B, 109.0 4.3 13 8496, 1100.6  45.67 4
;
% PN 1  STATIN 3 P 3 STATION 4
MMM MM TIE MIMN  WXIMN T
¢ RATIO  FLON.CFS  STAGE.FT  HOWRS RATIO  FLO.CFS  STAGE.FT  HOURS
|
: 13 133, 109%.0 47.00 13 S, 109%.7 46,00 ;
| {
‘ P 2 STATIN 3 PN 4 STaTIN 4 ‘
! MMM MMM TDE MMM N TDE |
{ PATIO  FLOM.CFS  STAGE.FT  HORS MATIO  FLON.CFS  STAGE.FT  HOURS
! 13 8626,  1103.6 45,87 13 M. 10977 KB
- FLOOD HYDROGRAPH PACKAGE (HEC-1) 8
; DA SAFETY VERSION  JULY 1978 .
) LAST MODIFICATION 01 APR 80
; ( et QUAKMCE DM
’ BaEA ARSI
oo B

D-29
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1 DRAINAGE \ / E 1

f BOUNDARY i

QUAKAKE DAM

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

QUAKAKE DAM
HAZLETON CITY WATER AUTH.

DRAINAGE AREA PLAN

MAY 198I PLATE E-I




iy i v oy o
[ U S NI,

PRI .

g, 5. SER

Tibes-

3

Lo e ot A2

P S

1948
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*HOTOREVISED 1969 AND 1976
AMS 5865 IV NE--SERIES V831

SCALE 124000

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

QUAKAKE DAM
HAZLETON CITY WATER AUTH.

' |DOWNSTREAM DEVELOPMENT

MAY 198} PLATE E-N
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QUAKAKE DAM

GENERAL GEOLOGY

The bedrock at Quakake Dam is of the Mauch Chunk Formation. This formation
consists of grayish - red shale, siltstone, sandstone, and some

conglomerate. There should be some alluvium in the valley bottom, but this
material should be relatively thin, probably less than lm thick. Bedrock is
exposed along the left upstream slope of the lake. This bedrock is a
sandstone with beds varying from 4 inches to 1 foot thick with conglomerate at

the base of some beds.

Legend

(Bedrock)

it

ip POTTSVILLE GROUP - Gray conglomerate, fine- to coarse— grained

sandstone, and siltstone and shale containing minable anthracite

coals. Includes three formations. In descending order: Sharp

Mountain--conglomerate and conglomerate sandstones; Schuylkill--
sandstone and conglomerate sandstone; Tumbling Run-—conglomeratic

sandstone and sandstone.

Mmc MAUCH CHUNK FORMATION - Grayish-red shale, siltstone, sandstone, and

some conglomerate; some local nonred zones. Includes Loyalhanna

Member——crossbedded, sandy limestone at base of south-central and

southwestern Pennsylvania; also includes Greenbrier Limestone Member
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and Wymps Gap and Deer Valley Limestones, which are tongues of the i

Greenbrier. Along Alleghény Front from Blair County to Sullivan

County, Loyalhanna Member is greenish-gray, calcareous, crossbedded

sandstone.

POCONO FORMATION - Light=-gray to buff or light-olive-gray, medium-

grained, crossbedded sandstone and minor siltstone, commonly
conglomeratic at base and in middle; medial conglomerate, where

present, 1s used to divide into Mount Carbon and Beckville Members;

equivalent to Burgoon Sandstone of Allegheny Plateau.
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