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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 topo-
graphic mapping, subsurface investigations, testing, and detailed computa-
tional evaluations are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for such studies.

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

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

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

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION
AND

RECOMMENDED ACTION

NAME OF DAM: Mountain Shadow Lake Dam

NDI ID No. PA 00244
DER ID No. 19-80

SIZE: Small (20 feet high; 360 acre-feet)

HAZARD CLASSIFICATION: High

OWNER: Messrs. Corradini and Buchanan
Bloomsburg, PA

STATE LOCATED: Pennsylvania

COUNTY LOCATED: Columbia County

STREAM: Beaver Run

DATE OF INSPECTION: 2 December 1980

-/ The visual inspection and review of available design and construction data

indicate that Mountain Shadow Lake Dam is in fair condition. The primary

deficiency noted during the inspection was the lack of rock protection for the

spillway discharge channel along the downstream toe of the embankment.

The hydrologic and hydraulic computation indicate that the combination of

reservoir storage and spillway discharge capacity will pass 92% of the PMF

prior to overtopping the embankment. Therefore, the spillway for Mountain

Shadow Lake Dam is considered to be adequate.

It is recommended thatba.th -followi- actions be taken by the owner without

delay e- 1710 -



MOUNTAIN SHADOW LAKE DAM

4--

1. Restore the riprap in the spillway discharge channel to design

condition.

2. Assure that the outlet gate control is properly secured against

tampering by unauthorized personnel.

3. Develop a formal surveillance and downstream emergency warning system

for use during periods of high or prolonged precipitation.

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

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

5. Develop a schedule for regular inspection and routine maintenance of

the dam and appurtenances.

APPROVED BY:

DEPARTMENT OF THE ARMY

BALTIMORE DISTRICT, CORPS OF ENGINEERS

JAMES W. PECK

Colonel, Corps of Engineers
District Engineer
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PHASE I INSVIFCTION REPORT

NATIONAL DAM 1NSPECTION PROGRAM

MOUNTAIN SHADOW LAKE DAM

NDl ID No. PA 0024/4
DER 11) No. 19-9i0

SECrI'i 0N 1

PRCJ!CT i Nr-) .\

1.1 General.

a. Authority. The Dan Inspection. Art, Pitblic Law 92--'t,7, autoori',
the Secretary of the Army, through the Corps of Engineers, to I iit!;tte a
program of inspection of non-Federal dams thro,ghout the IUni t,, States.

b. E . The purpose of this inspfprtion is to deterrmine if the ian
constitutes a hazard to human life and properl-y.

1.2 Description of Project.

a. Description of Dam and Appurtenancoe;. Mountain Shidow Like Dan is
an earthfill structure approximately 20 feet high and 550 feet In length,
Including spillway. The facility is provided with an uncontroiled,
rectangular shaped, concrete spillway located near the left abutment. The
spillway has an ogee weir 100 feet in length with a low flow notch 20 feet
long and 2 feet deep. The low flow notch Is equipped with wooden flashboards
(See page C- "  , photograph Appen ix C).

The outlet works consist of a 24-inch diamoter reinforced concrete
pipe which discharges at the downstream toe of the embankment near the
original stream bed. Flow through this conduit. Is controlled by a manual]
operated sluice gate. The gate operating mtchaoium Is located ,at the crst of
the dam.

b. Location. Beaver Townshlp, i. o timi i i :,r)unty

IJ.'3.;.S. 2u aI r. uI - ' i. u r t , -i .

Latiture: 4 0 o ')S', Lnn)ftuide: 76' 14.(',
Re A Appcn id i ., ; te!-, I II.

c. Size Clasftfl'a? Ion: S l " 2.] ;b. - " .2t, rio - lI :. -

feet.

a_ .. - - _. _ ..... ~.. .- ', i_- - .,



d. Hazard Classification: High (Ref. Section 3 .1.e.).

e. Ownership: Mr. Damyon Corradini and Dr. Buchanan, R.D. 3,
Bloomsburg, Pa. 17815.

f. Purpose: Recreation.

g. Design and Construction History. The existing dam was constructed
in 1977 overtop an older dam (Pine Lake Dam) which had been built around 1954
without the required permit from the Pennsylvania Department of Environmental

Resources (PennDER).

The embankment of the older dam was tested for stability and
suitability of material as part of the design of the new structure.

The design of the new embankment and spillway was performed by Ebeco
Associates, Inc., Hazleton, Pa. Refer to Appendix E, for details.

The new facility was built by National Recreational Communities, Inc., but is
currently being purchased by Mr. Damyon Corradini and Dr. Buchanan, both of
whom own property adjacent to the lake.

h. Normal Operating Procedures. There are no formal operating
procedures for the dam at the present time. It was reported by one of the
prospective owners that a local resident had recently opened the outlet gate
to its maximum extent, causing an almost total drawdown of the lake before the
gate was closed.

Under normal conditions water flows over the spillway and through
the outlet works, which is usually left partially open. The PennDER permit
for this dam requires a minimum discharge of 0.4 cfs be maintained at all
times. Excess inflow passes over the spillway.

1.3 Pertinent Data.

a. Drainage Area (square miles)..

From files: 2.68
Computed for this report: 2.60
Use: 2.60

b. Discharge at Damsite (cubic feet per second).

Maximum known flood unknown
Outlet works @ normal pool (El. 942.0) 40
Outlet works with maximum pool (El. 947.0) 53
Spillway with maximum pool (El. 947.0) 4,250
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c. Elevations (feet above msl.).

Maximum pool (top of dam)
Design conditions 948.0
Existing conditions (low point) 947.0

Spillway crest (Normal Pool)
Design conditionj 942.0
Existing conditions 942.0

Downstream invert of outlet works 933.2

Streambed at toe of dam 927.0

d. Reservoir Length (miles).

Spillway crest (El. 942.0) 1.0
Maximum pool (El. 947.0) 1.5

e. Storage (acre-feet).

Spillway crest (El. 942.0) 107.0

Maximum pool (El. 947.0) 360.0

f. Reservoir Surface (acres).

Spillway crest (El. 942.0) 35.0
Maximum pool (El. 947.0) 66.0

g. Dam.

NOTE: Refer to Plates in Appendix E for plan, sections and details.

Type: Earthfill

Length: 550 feet

Height: 20 feet

Top Width: 17 feet

Side Slopes:

Upstream IV on 2H
Downstream IV on 3H except IV on

1.7H near right
abutment

Zoning: None

Cut-off: Unknown

Grout Curtain: Unknown

3



h. Outlet Works.

Type: One 24-inch dia. RCPP

Length: 92 feet

Closure: Sluice gate at
upstream side of
crest

Access: Manhole on crest

i. Spillway.

Type: Concrete ogee weir

Length of Weir: 100.0 feet

Low Flow Notch w/ Flashboards: 2' deep x 20' long in
center of weir

Crest Elevation: 942.0 feet (ogeecrest)

Approach Channel: Reservoir

Downstream Channel: Concrete slab with
riprap downstream

(
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SECTTO i

ENGINEERING DATA

2.i Design. A reasonably complete file of design data is available for

Mountain Shadow Lake dam. Data available includes detailed plans and

specifications, a report of soils investigation, and a hydrology report.

In addition, the PennDER files include a construction permit application

report which contains a brief description and summary of the design aspects of
the new facility.

No design data was found to exist for the old dam which had been located

at this site.

The new structure appears to have been constructed as designed, with the

exception of some minor changes to the outlet structure.

2.2 Construction. Construction data consists of inspection reports by

PennDER personnel during and immediately following construction of the new dam

and various related correspondence.

This information indicated that no major problems were encountered

during construction and the dam was built in general accordance with the

original design approved by PennDER.

2.3 Operation. No formal records of operation and maintenance are known to

exist, other than a report by PennDER in June 1978 that the flashboards had

failed as designed during a storm event the previous spring, and were
subsequently replaced. It was noted during the recent inspection that Mr.
Corradini had added some additional support to the flashboards, such that they

may not function as originally intended.

2.4 Evaluation.

a. Availability. The available information for the existing dam

consisted of a fairly complete set of design details including plans,

specifications, hydrology report, soils investigation report, and PennDER

permit records.

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.

5



SECTION 3

VISUAL INSPECTION

3.1 Observations.

a. General. The overall condition of the dam and appurtenances is
fair. The primary deficiency is the recent removal of riprap from the
spillway discharge channel which flows along the toe of the dam. This and
some minor deficiencies are described briefly below. The visual inspection
checklist and field sketch are provided in Appendix A of this report.
Photographs taken during the inspection are reproduced in Appendix C.

The reservoir pool was approximateli 0.5 feet below the spillway
crest at the time of the inspection which was performed on 2 December 1980.
Present during the inspection were one of the prospective owners and a
representative of Ebeco Associates, designers of the new dam.

b. Embankment. The horizontal alignment of the dam is good and no
signs of cracking or sloughing were observed. The maximum variation in the
vertical alignment of the crest is approximately 0.8 feet with the low point
located adjacent to the right spillway wall. The crest, downstream slope and
the upper portion of the upstream slope are covered with grass and some
weeds. The portion of the upstream slope below elevation 944.5 right of the
spillway is protected with 18-24 inch rock in good condition. Some minor
damage has been done to the crest and downstream face by a small bulldozer.
Several trees ranging in size from 2 inches to 3 feet in diameter are growing

at the downstream toe near the right abutment. Clear seepage estimated at 1
gpm is exiting from the hillside of the right abutment approximately 20 feet
downstream of dam. The source is believed to be a spring as there is a spring
approximately 50 feet away that is flowing at about 3 gpm.

c. Appurtenant Structures. The location of the spillway and outlet
works are shown on the field sketch in Appendix A. The approach to the
spillway is the reservoir and is clear. The spillway consists of a 100 foot
long concrete ogee section with concrete walls extending 17 feet upstream and
23 feet downstream of the weir to protect the embankment. In the center of

the weir is a 2 foot deep by 20 foot long notch equipped with wooden flash-
boards supported by five, one inch inside diameter pipes. The first 23 feet
downstream of the weir is paved with concrete. The next 30-40 feet is lined
with 18 to 24 inch rock. At the end of this rock the discharge channel bends
sharply to the right, then narrows and runs along the toe of dam. All the
original rock protection along the toe of dam has recently been bulldozed off
the right bank and bottom of this channel and pushed against the left bank in
an attempt to prevent additional erosion of the left bank. This work was
reportedly done without the knowledge or consent of the owner. In the present
condition, large spillway flows could erode the channel bottom and toe of the
dam. This poses a hazard to the stability and safety of the dam. All
concrete within the spillway area is in good condition with only minor surface
cracking of the right spillway wall.
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The outlet works consists of a 24-inch diameter reinforced concrete
pressure conduit through the dam with a concrete headwall at the discharge
end. The intake structure was not observed but the plans show it as a
headwall equipped with a trash rack. Flow through the conduit is controlled
by a sluice gate which is housed in a manhole that is located in line with the
upstream side of the dam crest. The control for the gate is on top of the

manhole and is not locked or secured in any manner. The interior of the
manhole and the gate proper were not observed. Flow from the outlet drops
approximately 8 feet over 12-15 inch riprap at a near vertical slope to the
original streambed. The outlet structure and conduit are in good condition.

d. Reservoir Area. The reservoir slopes are moderate and partially
wooded. These slopes appear stable with no potential for a massive slide.
There is no residential development along the shoreline, although one house is
located adjacent to the left abutment.

e. Downstream Channel. One dwelling is located about 100 feet from the
toe of the dam. The first floor level is approximately 10 feet below the top
of dam. The roadway which passes just upstream of this house crosses Beaver
Run with a 5 foot high by 18.5 feet wide box culvert. The channel has flat
side slopes for approximately one mile. The channel then becomes confined
with steep side slopes and crosses Pa. Route 339 in the Village of Shumans

approximately 3.4 miles downstream of the dam. Several houses are adjacent to
the stream at this point. Beaver Run then flows into Catawissa Creek 0.4
miles further downstream. The downstream development is shown on Plate II in
Appendix E. Downstream conditions warrant a high hazard classification for

this dam.

3.2 Evaluation. The overall visual evaluation of this facility indicates
that the dam and its appurtenances are in fair condition. The primary concern
is the fact that the rock protection in the spillway discharge channel
adjacent to the toe of the dam has been displaced. High spillway flows could
erode the channel and toe of the dam and create a hazard to the safety of the
dam. In addition, the control for the outlet works sluice gate should be
secured in some manner to prevent unauthorized use.

7



SECTION 4

OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure. The lake is maintained at spillway crest,
elevation 942.0, with excess inflow discharging into Beaver Run. The 24 inch
concrete conduit pipe is normally left partially open to maintain the minimum
discharge of 0.4 c.f.s. In the center of the 100 foot ogee spillway, a 20
foot long section of wooden flashboards are laid horizontally, to a height of
2 feet. The top of the wooden flashboards is even with the ogee spillway
crest. The new owner has strengthened the structure and it is doubtful if
this structure would fail as designed. 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. The valve on the outlet works is
operated on an irregular basis. Other maintenance is performed when required.

4.4 Warning System. No formal warning system exists.

4.5 Evaluation. Maintenance of the facility appears to be insufficient at
this time. Formal operation and maintenance manuals are 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 provision for around-the-

clock surveillance of the facility during periods of unusually heavy
precipitation.

8



SECTION 5

HYDRAULICS & HYDROLOGY

5.1 Design Data. A hydrologic study is available for Mlountain Shadow Lake
Dam which includes unit hydrographs and flood hydrograph development.
Detailed plans are available for the spillway and outlet works and were
reviewed for this report.

5.2 Experience Data. Records of reservoir levels and/or spillway discharges
are not available. The dam was completed in 1977 and no major flooding at
this facility has been experienced. Discussion with the present owner indi-
cated that in January 1978 the flashboard structure did fail as designed. The
flashboard structure has subsequently been strengthened with two additional
pins, and may not operate as intended. No other records o' performance are
available.

5.3 Visual Observations. On the date of the inspection, two conditions were
observed that may prevent the facility from operating during a flood event as
designed. As mentioned, the spillway flashboards have been strengthened and
may not operate as intended during minor flood events. However during a major
flood this would be of no significance and could be considered negligible.
Secondly and more important, the spillway exit channel has been stripped of
rock protection. The rock in the downstream channel has been moved toward the
left channel bank. See field sketch provided in Appendix A for location of
the spillway outlet channel and its relationship to the embankment. Large
spillway flows may create scouring in the unprotected portion of the outlet
channel and cause erosion to the embankment toe.

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.

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 Mountain Shadow Lake ranges between
the 1/2 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 (less than
400 acre-feet) and small height (approximately 20 feet) the SDF selected was
1/2 PMF.

b. Results of the Analysis. Mountain Shadow Lake was evaluated under
near normal operating conditions. The starting lake elevation was set at
spillway crest, elevation 942.0. For this study, the flashboards were assumed
not to fail and the 24" outlet conduit was assumed obstructed, thereby
providing a conservative discharge rating. The dam currently has 5 feet of
freeboard, from ogee crest to low point of top of dam.

t9
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Spillway Capacity at top of dam 4250 cfs
Peak PMF Inflow 5020 cfs

From the above, it can be concluded that a potential for overtopping

does exist. The overtopping analysis (using HEC-IDB) indicates that the
discharge/storage capacity of Mountain Shadow Lake Dam is 92% of the PMF.

Since the SDF for this dam is the 1/2 PMF, Mountain Shadow Lake Dam will

perform adequately at the SDF. No Breach Analysis is required.

5.6 Spillway Adequacy. Under existing conditions Mountain Shadow Lake Dam

can accommtate 92% of the PMF. Since the SDF for this dam is the 1/2 PMF,
the spillway is considered adequate.

10
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations.

(1) Embankment. Visual observations of Mountain Shadow Lake Dam
indicate that the dam and appurtenances are in fair condition. The dam is
constructed of random earth. The surface soil is visually classified as a
silt, 4L. It has a 17 foot crest, an upstream slope 2H:IV, and a downstream
slope of 3H:IV varying to 1.7 H:1V right of the outlet structure. The
upstream face of the embankment to the right of the spillway has been
riprapped with 18-24 inch rock to a height 2.5 feet above the spillway weir
elevation. Clear seepage estimated at I gpm is exiting from the hillside
approximately 20 feet downstream of the right abutment. This seepage is
believed to be a spring as there is a spring approximately 50 feet away that
is ilowing at about 3 gpm. Several trees 2 inches to 3 feet in diameter are
growing at the downstream toe near the right abutment. Minor damage has been
done to thi downstream toe along the right side of the spillway channel by
someone using a dozer to push rock from the channel bottom and right bank to
the left bank of the channel leaving the toe of the dam unprotected from
erosion and scour by discharges through the spillway.

(2) Appurtenant Structures. The outlet works is operable and
appears to be in satisfactory condition. The valve is opened slightly to
maintain a flow in Beaver Run. The concrete spillway structure is in good
condition. Seven foot long seepage cut-off walls extend perpendicular to the
spillway walls at mid embankment.

b. Design and Construction Data.

(1) Embankment. The new dam was built in 1976-1977. An existing
embankment was raised approximately 8 feet and the slopes were flattened.
Design data for the new dam consist of a soil investigation of the old
embankment, hydrologic study, dam and spillway specifications, and several
drawings showing a typical embankment cross section, outlet works sections,
spillway, etc. In the soil investigation report the old embankment was
evaluated for stability, permeability, and soil type. Borrow area fill
required submittal by the Contractor for testing and approval.

Review of available information and discussion with the design
engineer indicate that the reconstructed dam was designed and constructed with
reasonable care. The design engineer was frequently on site to monitor the
construction.

(2) Appurtenant Structures. Design drawings for the spillway and

outlet works were available and reviewed. A difference was observed between
design and as built conditions in that there is a concrete outlet structure,
rather than the riprap lined stilling basin shown on the drawings.

t ~1!..



c. Operating Records. No operating records are known to exist. The
flashboard structure did fail as designed in January 1978.

d. Post-Construction Changes. PennDER has no reported changes after
the new dam was constructed. The spillway flashboard support system has been
modified; however, there is no record of this change.

e. Seismic Stability. Northeastern Engineering Company, Inc. did a
soil investigation of the original embankment and state that the new dam
should be stable. Visually the dam appears stable. The dam is believed to be
statically stable and is therefore assumed to present no hazard from
earthquakes as it is located in Seismic Zone 1.

12
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SECTION 7

ASSESSMENT AND RECOM14ENDATIONS

7.1 Dam Assessment.

a. Safet&y. The visual inspection and review of available design and
construction data indicate that Mountain Shadow Lake Dam is in fair

condition. The primary deficiency noted during the inspection was the lack of
rock protection for the spillway discharge channel along the downstream toe of

the embankment.

The hydrologic and hydraulic computation indicate that the

combination of reservoir storage and spillway discharge capacity will pass 92%
of the PMF prior to overtopping the embankment. Therefore, in accordance with
the criteria outlined and evaluated in Section 5.5, the spillway for Mountain
Shadow Lake Dam is considered to be adequate.

b. Adequacy of Information. The design and construction data 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 Additional Studies. The results of this inspection
indicate no need for additional studies.

7.2 Recommendations.

1. The owner should restore the riprap protection for the spillway

discharge channel to design condition without delay.

2. The owner should assure that the outlet gate control is properly

secured against tampering by unauthorized personnel.

3. A formal surveillance and downstream emergency warning system should

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

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

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

conditions.

5. A schedule should be developed for regular inspection and routine
maintenance of the dam and appurtenances.

13
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APPENDIX A

CHECKLIST VISUAL INSPECTION
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PREFACE

The modified HEC-l program is capable of performing two basic
types of hydrologic analyses: 1) the evaluation of the overtopping
potential of the dam; and 2) the estimation of the downstream
hydrologic-hydraulic consequences resulting from assumed structural

failures of the dam. Briefly, the computational procedures typically
used in the dam overtopping analysis are as follows:

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

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

to determine if the event(s) analyzed would overtop the dam.

c. Routing of the outflow hydrograph(s) from the reservoir

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

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

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

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

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

d. Routing of the failure hydrograph(s) to desired downstream
locations. The results provide estimates of the peak discharge(s),

time(s) to peak and maximum water surface elevations of failure

hydrographs for each location.



HYDROLOGY & HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: /%UAJTAAJ) Si+ SOW L o KF

PROBABLE MAXIMUM PRECIPITATION (PMP) - ?-2- INCHES/24 HOURS (1)

S56?06)-&4- A) ; 'OER 'IA-) ___

STATION 2 3

STATION DESCRIPTION LA1(f OUAT _______W

DRAINAGE AREA (SQUARE MILES) '0

CUMULATIVE DRAINAGE AREA -,

(SQUARE MILES) _ -__" ___

ADJUSTM2T OF PMF FOR (1)
DRAINAGE AREA LOCATION /0%

6 Hours /17
12 Hours 17-

oursourq /

72 Hours

SNY. ?R HYDROGRAPH PARAMETERS

Zone (2) /3
C (3) 0.5o
c (3) /.8S
Lt (MILES) (4)
Lca (MILES (4) /./ 2-

tp - Ct (L L ca) 0.3 (HOURS) 7.59

SPILLWAY DATA

CREST LENGTH (FEET)
FREEBOARD (FEET) 5.0

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

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

p t
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(3) Snyder Coeffidients

(4) L - Length of longest watercourse from dam to basin divide.
-c Length of longest watercourse from dam to point opposite basin

centroid.

Z-I



BALTiMORE DISTRICT, CORPS OF ENGINEERS PAGE

Sv~iBECT Afr( At-Ld
COMPUTATIONS /l A. 4r* ''4 OC) -A SHEET ____OF SHEETS_

COMPUTED BY IeCHECXED BY D____________ ATE ______________

~.4~ (LA$S I1ICA47i 0A.)

SzF or 4- l- ILL

#ZO:)- /4160I

~ A~r~eRML 7bL - c'7 4(--r
roA~cA&e~ A-r-op OF )A1 - 3Wo V-- j:r

S P/LL WA) C*EY -f

s-TAEtma Aw- cEA.n-,ALA)F or- A*m - 27

WORKS

NgAWuE., ; AME59S - A4%sf .5 US6&S. quA; %

/0 C-7 JT14 OF ~ THEE J-,j8- LWFRcup

;4,4o feet L4 jjet

le'

ARE REE/0AX6 7- C)G &'/ b



UALTIMONE OISTRicr, comps Of ENGINEERS* PAGE

SUB.JECT- .I. -Aly AAJAIr

COMPuTATIONS Af.J' ) -, l A- ' +;;16 Aj -SEET ___ OF ____1_ SbH(TI

COMPUTEDY rps CNECNEO By__________ DATE

AJv,7I EL AoI)S 411~E ReEFERSAFj'CE- 7T- >-'R4Ws"-: S/(ouIA)&

~ (t ,C) .

~~CFYU(EAIUR ep AT

- 2SE7 7-04F-c~ 44#<A tCE- A4"r44VE POC) (. LAFCA 61A 00

- Sv,?~e- AREA AT E-4Ft)AW-osJ ?(..O

14JA17~et VAL.VeO

Yo-oL~mE /V1 A)boIA- (POOL= O4;

3 1?7 ;*t.

&E~),77oA ?4 0CQ~ 7.<\

~ F1-5"'t
-u r

Z 

z



BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE

COMPUTATIONS MS,4ET . OFT SHEETS

COMPUTED BY..... .. CHECKED BY DATE

VA:iA-~) -u ueb i46 .

__ __ __ __ (&A") (A) __Al(____ FT-__ __ _

f3g8. o - 0

/07 /o7 00

1.0

c?47.0 / /.o0. " -

7.6 5 '70.5 431,o

. oo " .0 6I, 0,

c?.o T7s /9 90.0 01.0
174,o.o .24 /0.0 1(5.0 o 2.,o 2o

b", A 6 At. J C. A c To

~~AA77A.)(M~SWM A66 (A- ,-r

94.0 /40

940oo -3o

?,7. a ,  " j

* 14.) 430



S*ALTMORE DISTRICT, CORPS OF ENGINEERS PACE

SU~jECT A Af fArT A/UAL/I

COMPUTATIONS ,A-LAS44/.) LJ SHEET%..i... OF _____SHEETS

COMPUTED BY esCHECKED BY____________ DATE 17V

- A ~oJ(,1Ar~ ~A)f~4 JZAZ( Z2. 2 zc1&5

(Co~~,i~~ ThA 'illiA5IOA OP .24 *U*vS AA3t'b A

-ASS)/C VA-L.&S CoA JS~o A)&Tb A /Oemi- A*eEA MA/SE.-

41/7

I-O6R,4'1. FboR A 4A)AI& Ai-?eA 4ZZs T 4 /0 SQAR fisS

5*40E A-J' FMi 7-HE IAES LiKE LI )o t or- A !&;FuxcE-
616RM( CZA) S/A- cOveA A -SM1i.LaAS/A.).

$bF- Areb OAJ) 77ie. ,sm ALL t 61 6,.R- or ZvM AIU 7

WA*C 77WE 4PlAf. TW/S /S IA- ACLoRsZ~i &Q'7-

.USE ~



RAL '11ORE DISTRiCT. CORPS OF ENGIMEtal PAGE

COMPU'ATIONS .- A Aj EA E T'A -

CQMPUTEO BY L - .ECciED BY-- -- DATE____ _____

z- WA7A F-E-oL S ff

~Lo/rAd OA.)>W -b pfo;

ASSPILLLOA /L ~1~

Ce rA. c *A-- /,~'~o~- ~rto

2.5 ~ 0-8 801 -.-. ?6Z/6A)

747L~ //5 /0 /.0 3O C 1Ie9 ? s
Z. ,2- 38 5 05 0

__________ Cm (~ L~o) ra90

142.0 110 e- 34

q'j-3.o/ ~ o~I3M3,:



SAII MORE DS
T

R.CT, CORPS OF EP46INEES PAGE _______

LAIX Af!fi2A' 4- mi
.OMdPuTATIONS S~oJs~4. /1-)4 EAE f___f____

COMPUTED BY CHECKEDO BY D____________ ATE

Sil/.4asAy /AA77A)&T -TAv6.

'731io

?( .0 03 /'?00

* -E4-ms 4-')u Y47T? i

Trm AUoyqs ASSUM ES -i7MV 7W- 9iA~t'#)KME-1 a9JO'VES 4S
RR5AbA CR EST E R ,~~d$ P: ccco e. -,-74E llc),

T- CL 14CjF-

9 01W' 6: /A).. Fgsr KALEAJ, F4A) w

A4,egA aisdifrz 4& P-Lv jr l~



sa. MORE . S C , 0Apps OF EMS61"Ilas PAGE________

AM ktJ4L7Y JAt- .S/S __________

)WP. A' 000 AJ-tf,A .r*Pgjo. w ___ _ 5"EE' OF

COMPU!ED syp CMICKEO IT O____________ AT[ 5

R. 2~.Lh7OJ &kl*XEAr / F-AJI6-77

47.0

48O.0 50

94510 0

£4i0 4% /.0 14 o .23A Za34

?i.o 0~ 5,0 /.0 22-5 0 :25oo /1 8 5

?0 ,4/40 ,4 62

5,1:2.95 5~f' VA,35~! 52.3(oFtRc~C~~LO~

144v

U

"b I



-his f ~)A /-4 A)K

Y43.O

f 7 0L) .

?,49o -9'36-0

?4 to 3 ao 0

bt) &bA)T -725 P !Ae

A 71E~ VALLt)& -, AJ 67 -Z'UC-Ojc- 4,, vya

01=~ Wo# cTAEr -;4

T7 '01 LL" t4iY1K xO& - 4-

of Afbm ox,/1ATE4 i& FEr 44-,t, A Jdi-r" c~' ~
77ff6 4A)6T;4 -A)#T~,* 3

4ou6 tL )otjjr~k AT-. Y-rs 93S!2 (F!'Q-

- ~ 77iE;7VA4I i #S A 7RJItf AC 64r~d EL

D-i



S. hoo.. 'lSYMC ' 0. 'AGE ______

AJ~~~
4  

A~* .1

t ~ A A j 1,,.I Lf*.. ~v I ,

t~~~~ C ,' i yDT

Y 14V*JLJIC i(c- 0 rcY 19F45 rf)- ("9/$ iAf,.414A

244

Lo & y-.'c~

-o -4.

A-" I 4~ V L - ,tK-.

- 71 AJ*-)

-4 - ol~

~' ) K)



BA,'* MORE 0,STRICT CORPS OF ENGINEERS PAGE________

CkPTANS "()OAJT1A 1A) 744 - SHEET I) OF SHET

COMPuJTED BY- ,___________ CHECKED BY _ ____________DATE ______________

-d/

/AESOJ.TS O~r -,.F 0V6RMA)dr A~Ai

AS CA-)~.s~~ ~ 2Fd .SEA. OA) 6A,_ Aoi'A)6- LlJS

748- FJ~oUIAJ& 6E t2)3~zP&W&J P,%i4 MRcE Co/-i14i

Zoq~ 4080 to

o o ae Ai0F 8Q 100j

6Li Fs



CHART 9

[2000

L Slop*

Bo 60

120* .0 ,bo1 0 - a -

1'08
S600
*.00 96

4Co r 8 4

300 72

66 ,. e

200 L6 0

54 ":- , , J448• 0.46 ,rn' 0'.

4o 4 --

2a0I 
-0 O

,00 z 00

S36 
.0

60 
.6 ,I

w - 83 00-q0

203

-30

24%

27 0

10 15

6 1 2

14

HEAD FOR

N~~ CPP~SLC4(A ~N 3 532 CONCRETE PIPE CULVERTS

FLOWIN FUL-l-



elf

00 0 0 0 0 0 00000

0 00 0 00 0)' 0

00 0 V) 0 0 000 000

00 T Ol It
01 a

0 0 0c 0 ~)0 0 300400 0

0L I
0W 4T'4'(

LO0 0 .

0 3r 0. I w

= 1 0 x

00j a -OZ C)0 c~00
Cf '; OUl (1

<1 It N -fW

> IW (1 C
0 r J 0 0'(' 0 0.
I'- WO ON 00 0 0 Lii K~
W 0. 0 i N C' 0' I- OI-

c0 -2 - P.- OW -,t Wi m03
0 z r 4- * U M~

ix O. 0' 2 >0Qw
xi 0 Wi 3 >1

wi a U. I
.. f0 0 0 --OON N 0 0 00 0 0 0 w LLWC

3U~ u Z *- z a0-~ ~
cw~x 0 -N ' 4 It L DOZ
a i.z cz O 0.O 0 atM A

0) - 0 Li.
ZO0O00 0 0 x U~-0 00 00 0

2>- ('4 0 to 0 0. . C4- .

- 0. LA N ('r v X Ix
0 P- 0 0 IL (L 000

>-~ v1IL I 00 0 0 0 0 M 0 . * -0
> a * v ~ M-I 2 . .N .*l

c -t 0.0* ItA IL-.,I
w n O* (Pw 0

:(11 ('C4 *nowJ0

IT Z * '14 4'

* ~ *0. 0 0. aw

SI 0 * It~ > ' ) W 0* ~ 0
> Lu 0

> U *
LL

N~ V* CD 0' 04 VV
-jZ O 

*1 *4C4
* 0 *

- * Z- - * * - -
-*0.(f 4* * . (')m

-* ~cU*



01
w- 0

z I

0 C O0

1. 0

r 30

.4 0 w- 0 G -

w cw 0

(.)0 0 0 Z 10

IM OD C CL (L .I VOr0 ir *

t 1- U .- u- (2D11 Ii
w 94

0. J- )

N w w uC

(n 3 IXn
z 9--zWw.

x >. 0 Lim. (

(L w I 02CL0(

V) w
-~ * m

P-. >
u w .4(1

a. LW a.

Ix-



a- z

(0 0)
x0

u0 p

U- K

M AF

I

> -j

wr s

-J z

Z~ I-b-17

.f E r v



0 0

00 0

io 0

it 0 0
a 0 a

1.I- 0' 0

* U~ in

*0 w0 a0 I
in C; 0j

m w 0 u w~ a

* 3-9 w
0 0.

* 0 0'

* 0o a w

N I. 0'

4~ ~ -0 10 0 0 - a

0 0w
to 0

(0) 0' 0 (

(1 0 a. (A
1- 00

OOi

C4 4

(0 0'0' v
Ol 0

LLL



C0 0 0 0

0L (o .i00 0

0 8 C; C; I-. x

* 0

0.UJ Lf 4 a;

.JU 0. (4 9IL ~ 4 0 4

I ~ (i)' w0 0, W

C w W (444

* U~w- 0 4A 
* ~ ~ J-5~ Ix ~ M

CL - c . 0W) 00 N

* 4~~E 0 0If)*4 0 . C
m PW " -W .0 (A0
a0. P. V' '
Im4

Ld0 N 0 1- -Z 0M0
> 0 -4 C'4D ;3 C' Z )

0t 0 v R * 40

r L w

L* 0) F- -m 0
*0 N M N -WI

0 Wu) 0W (1 0 0 0

4 000

(L z

U. M

4 - 2- 1 N o

I- 0x
4 w 4 -

cr O
U) a 0 w



APPENDIX E

PLATES

IW ill



AA Air

Al.

PF&

EK a a

t

ku B
2

gELu

Is,
u

cm I

4r

z
Ld

EN

lA-l z

allu 
AZ

act 2
ct I jw

o

X

z w PHASE I INSPECTION REPORT
. NATIONAL DAM INSPECTION PROGRAM

z MOUNTAIN SHADOW LAKE
DAM

F Z' LOCATION MAP
PLATE E-I



-- A-

- GRADE

.200

oh~t- 
and -D-

- I 00.

DogA

- - - ?Cntron d

-m -- --- L ng s

AMS 576 IVN 4/E Vt

YALFI 24()O B

-A- VOW fi-

8m -- ~



.016

* --

~~~q~~ ahtw ~k

ov.

1~~~A onrt t

PHAV I INSPETION REPORT

(3 I'A NATONAL DAM INSPECTION PROGRAM

W MOUNTAIN SHADOW LAKE
D. CORRADINI, DR. BUCHANAN

A 04-DRAINAGE AREA & DOWNSTREAM
DEVELOPMENT PLAN

PLATE E-12



LF - -: - Z---

/d, IX' A, -- I1- (v

AAP. A 7.r

O-,V90.



~Ii I

____________ A

-- 13 0

U ~k A I I-_



.K~.
*,* I- - - - -

I 'I

~1

2 C

I,

I I I

J *1 I~

'.~.-.- I I ~k.-.--~

-4.. '. -

IS. * ~

I 1 -~ . S

I ~1
5'I j L

/ -. -V

I i~--- / -~

it
- I

'..rAl *1~-
'.1. -

-I /l 4'. '.4',..

~~"1~'~~.~ -



......, - -.. .. i

II

- "

... . .
"

.

6 *• 0 r I-.

* f-' .. i

". ' ....... . i

! * \ __ _ ... - ' *

ii, 7. 1 t; F- '' ..... 1 ! U
- r > K'-->>

.I *- -7 ,' "; -,

...-... ' *.

- .s. 9..,.

.A-, I , .



I .-

~ - a.

-r
F -- -- -

A. C- -

* I-.

I-,-

- A>-

K
Zr,, -i..,

t m
-

CZ

~</ A'~"'< -. -F. -

I'

* . ,.

f-f...'..
-~ I

**~IS

- -

r ~.. 1

-\ ~ .- . -

2

'-

St - - ' --'A. -,

- I *'-

~ -- 1 '*

j'!. '~' tm* -- -.

/



'_... . .. .... S.- .... ........ . .. . .,.* .

- 5" ''
,,'' . ,-,. 1r :

tV

TII

. . .. :-

._...... . .

iiY

- - S

* I - --- .-..."

I . ,r -]}i 

!

--- -

. .. . .,

i. -.. . .

i-' " i

'.l .. 1 __ PLAT fE-'V

-. ..- ,',.- -- -.. .'. !

e' ~ -



APPENDIX F

GEOLOGY



APPENDIX F - GEOLOGY

GENERAL GEOLOGY

The site is within the Appalachian Mountain Section of the Valley and Ridge
Physiographic Province. It is in a valley caused by the erosion of the weaker
Mauch Chunk shales between the sandstones which constitutes the ridges of the
valley. The Mauch Chunk shales constitute the bedrock underlying the dam
site. The site should contain unconsolidated colluvial material probably
exceeding a thickness of 2 meters. Pre-Wisconsinan glacial drift may also
exist below the colluvium. The foundation for the dam is of a relatively
impervious nature.

LEGEND
(Bedrock)

11 LLEWELLYN FORMATION - Gray, fine- to coarse-grained sandstone,
siltstone, shale, conglomerate, and numerous anthracite coals in
repetitive sequences.

1p 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 sandstone; 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
,Iember--crossbedded, sandy limestone at base of south-central and
southwestern Pennsylvania; also includes Greenbrier Limestone Member

and Wymps Gap and Deer Valley Limestones, which are tongues of the
Greenbrier. Along Allegheny Front from Blair County to Sullivan
County, Loyalhanna Member is greenish-gray, calcareous, crossbedded
sandstone.

Mp 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, is used to divide into Mount Carbon and Beckville Members;
equivalent to Burgoon Sandstone of Allegheny Plateau.

MDsk SPECHTY KOPF FORMATION - Light- to olive-gray, fine- to medium-grained,
crossbedded sandstone, siltstone, and local polymictic diamictite,
pebbly mudstone, and laminate; sometimes arranged in crude fining-
upward cycles; locally has grayish-red shale near top and conglomerate

at base and in middle.
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