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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I investigatioas. Corpies of these
guidelines may be obtained from the Office of Chief of Engineers, Washingtomn,
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 rhe general condition of the dam is based upon available data
and visual inspections. Detailed investigation and analyses involving
topographic mapping, subsv-face investigationes, testing, and detailed
cowputational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any nceed 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 tu 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.

Phage I inspections are not intended to provide detailed hydrologic and
hydraulic analyses., In accordance with the established guidelines, the
spillway design flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions

thereof. The spillway design flood provides a measure of relative spillway
capacity and serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the dam, its general
condition, and the downstream damage potential,
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PHASE 1 INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
BRIEF ASSESSMENT OF GENERAL CONDITION

AND
RECOMMENDED ACT ION

Name of Dam: Reservoir No. ? Dam
NDI ID No. PA 00090
DER ID No. 64-1
Size: Small (Height: 12.9 feet; Storage: 134 acre-feet)

Hazard Classification: High i

Qwner: Farview State Hospital
Commonwealth of Pennsylvania

e s A5 -k b lhas

State Located: Pennsylvania

County Located: Wayne

Stream: Racket Brook

Date of Inspection: 5 November .980

Lo ol i i e o] b SN L

[ N T BRI

M btk et

} iii




e e ————s L L e e

Reservoir No. 7 Dam

The visual inspection and review of available design and construction data
indicate that Reservoir No. 7 Dam is in fair condition. In accordance with
the guidance provided, the Spillway Design Flood (SDF) ranges between 1/2 the
Probable Maximum Flood (PMF) and the full PMF. Based on the exteat of down-
stream hazard for the dam, the SDF selected for this facility was the one-half
the PMF.

The hydrologic and hydraulic computations indicate that the combination of
regervoir storage and spillway discharge capacity will pass 42X of the PMf
prior to overtopping the embankment. The dam was judged not to fail under 1/2
PMF conditions. Therefore, in accordance with the recommended criteria for
Phase I inspections, the spillway for Reservoir No. 7 Dam is considered to be
inadequate, but not seriously inadequate.

The following recommendations should be implemented without delay:

1. The owner should immediately retain a qualified professional engineer
to perform detailed hydrologic and hydraulic studies to determine remedial
measures necessary for providing adequate spillway capacity for this
facility, Alternatively, the low areas of the embankment could be raised to
elevation 1803.3, and the debris cleared from the spillway weir to provide a
capacity of 582 of the PMF.

2. The spillway wingwalls and discharge channel walls should be repaired
and all debris cleared from in front of the spillway weir and from the
discharge channel.

3. The operational condition of the outlet works should be determined and
necessary maintenance performed, including clearing the obstructions from the
discharge end of the conduit,

4, The trees should be cleared from the left abutment area.

5. The right abutment ar<a should be protected from erosion at the
discharge point of a natural drainage ditch on the reservoir slope.

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 conditioms.
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Reservoir No. 7 Dam

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

APPROVED:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRTCT, CORPS OF ENGINEERS

)

-/
i r.—’f/-"' - ‘e "/
—" 1 JAMES W, PECK
{ Colonel, Ccrps of Engineers
J District Engineer

DATE: /Y Sp,a / 14
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SECTION 1

4 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.

Ty

E - b. Purpose. The purpose of this inspection is to determine if the dam
3 : constitutes a hazard to human life and pngerty.

1.2 Description of Project,

| a. Description of Dam and Appurtenances. ‘Reservoir No. 7 Dam is an
' earthfill structure appproximately 12.9 feet high and 300 feet in length :
P! (including spillway). The 30 foot wide spillway is an uncontrolled sharp- E
] crested concrete weir located near the right abutment of the dam. The outlet '
works consist of a 10 inch diameter cast iron pipe through the embankment with
a sluice gate control on the upstream end, and a gate valve near the down-

stream toe.

NOTE: All elevations in this report are referenced to assumed spillway crest ;
elevation taken from U.S5.C.S. Quad Sheet, Waymart, Pa. ;

C e : |

" b. Location: Canaan Township, Wayne County, Pennsylvania. - e » N j
U.S.G.S. Quadrangle ~ Waymart, Pennsylvania co Sy ’ o

Latitude 41° 34.9'; Longitude 75° 27.3' - ]

Refer to Plates E-I and E-1I. ;

c. Size Classification: Small: Height - 12.9 feet
Storage: 134 acre-feet.

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

' e. Ownership: Farview State Hospital )
Commonwealth of Pennsylvania

| f. Purpose: Water Supply.

g. Design and Construction History: No information exists on the
original design and construction of this dam. The spillway and embankment
were revised sometime after 1952 in accordarce with plans developed by the
. firm of Von Storch, Evars, Scandale and Burkavage, Waverly, Peunnsylvania.
c Refer to Appendix E for copies of these plans. A PennDER inspection report
dated 8 April 1965 stated the dam was in "OK" conditionm.

i
h. Normal Operating Procedure., The reservoir is normally maintained at ?j
or near the level of the spillway crest, but fluctuates depending on the i
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degree of pumping done for water supply draft.

through the spillway section.

1.3 Pertinent Data.

f.

Drainage Area (square milas)

From files:
Computed for this report:
Use:

Discharge at Damsite (cubic feet per second)

Maximum known flood
Outiet works with maximum pool (El. 1802.9)
Spillway with maximum pool (El. 1802.9)

Elevations (feet above mean sea level)

Top of Dam
Normal pool
Spillway Crest
Outlet Works
Upstream invert
Downstream invert
Streambed at toe
Reservoir Length (feet)

Normal pool (E1. 1800.5)
Maximum pool (E1l. 1802.9)

Storage (acre-feet)

Normal pool (El. 1800.5)
Maximum pool (El. 1802.9)

Reservoir Surface (acres)
Normal pool (El. 1800.. )
Maximum pool (El. 1802.9)

Dam

TxBe
Length

Large inflows are discharged

Unknown
9
324

1802.9
1800.5

1800.5

1790.5
1790.0
1790.0

1400
1500

95
134

15.0
17.0

Earthfill
300 feet
(includsiug spillway)




Top Width

Height

Side Slopes
Upstream
Downstream

Zounin

Cuto
=

Groutxng
h. OQutlet Works

i

Closure

i. SEillwaz
Type

;

Location

Length

Crest Elevation
Freeboard
Approach Channel

:

Dischaggg Channel

Bridge

Varies, 9 feet to
14 feet
12.9 feet

1v:1.5H
1Vi2.74
None
None
None

10 inch cast

iron pipe

10 inch sluice

gate on u/s end;
gate valve in manhole
near d/s toe.

Sharp-crested
concrete weir,

Near right abutment,

30 feet

1800.5 M.S.L.

2.4 feet

Reservoir

Rectangular concrete
channel,

None

-
3
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SECTION 2

ENGINEERING DATA

2.1 Desigu,

The available data for Reservoir No. 7 Dam consists of files provided by
PennDER., Information available includes an engineering report dated 22 Octobar
1914, with a general description of the dam and appurtenances, PennDER inspec-
tion reports, and various related corivespondence. Drawings dated February
1953, showing plans, sections and details of proposed moiifications to the dam

are also available.

2.2 Construction.

No information is available concerning the construction of the dam.

2.3 eration.

No formal records of operation or maintenance are known to exist.

The most recent PennDER inspection indicated that the dam was in "OK"
condition.
2.4 Evaluation.

a, Availability. All available written information was contained in the
permit files provided by PeanDER,

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.

a,
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SECTION 3

VISUAL INSPECTION
3.1 Observations.

a. General, The overall appearance and general condition of Reservoir
No. 7 dam is fair. HNoteworthy observations are described briefly below. The
visual inspection checklist, field sketch and crest profile are provided in
Appendix A, Photographs taken during the inspection are reproduced in
Appendix C.

The reservoir pool was 1.3 feet below the normal pool level (spillway
crest) on the day of the inspection. This was apparently due to a combination
of water supply withdrawal and the recent drought. A representative of the
owner was present duving the inspection,

b. Embankment., The crest width of this earth emb.nkment varies from 9
feet to the left of the spillway to 14 feet to the rignt of the spillway. The
vertical alignment of the crest varies about 0.4 foot across the majority of
the dam with the exception of a low point adjacent to the left spillway

" wall. This point is £.6 foot below the top of the spillway wall. The

apparent cause of this low area is settlement due to inadequate compaction of
the embankment material adjacent to the wall. A well-maintained growth of
grass covers the entire crest, The upstream face of the dam slopes at 1V:1.5H
for the portion to the left of the spillway and 1V:5H to the right. This
slope is protected for its full height by hand-placed riprap, which is in good
condition. Some weeds and brush have been allowed to grow to a2 height of one
to two feet near the crest. The downstream face slopes at 1V:2,7H for the
portion left of the spillway and 1V:8H to the right. This slope supports a
good stand of grass, although weeds are growing in the vicinity of the toe.

No signs of instability or seepage were observed. Several trees are growing
at the crest and on the slopes at the junction of the embankment with the left
abutment., A small natural drainage ditch discharges onto the upstream slope
at the right abutment,

c. Appurtenant Structures. The outlet works for this facility consist
of a 10 inch diameter cast iron pipe through the left side of the dam. At the
upstream end of the pipe is a 10 inch sluice gate. This gate is mounted on a
concrete pier which extends to approximately the sume height as the dam. The
control rod appears rusted and in fair condition above the waterline. The
location of the operator is unknown. The height of the concrete pier was
increased to match the dam height when the crest was raised about 1953. This
is clearly indicated by a crack which extends around the perimeter of the pier
at an elevation approximately equal to the original dam height., This crack is
not a concern at this time. Access to the tower is provided by two railroad
rails which extend from the embankment crest. A gate valve is also provided
on this outlet pipe near the downstream toe. Access to this valve is through
a manhole, the cover of which is locked in place. Neither valve was operated
during the inspection, The discharge end of the pipe is located just beyond

LB et o e A iR e b 2 e 1 ke e e
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the toe. Only the top one foot of the concrete headwall is visible at this
point. The outlet is partially buried by silt. A small pool of stagnant
water is adjacent to the headwall, The discharge channel is the original
streambed cf Racket Brook.

The spillway is located near the right end of the embankment. The
control section, which is slightly upstream of the centerline of the dam, is a
sharp-crested weir. The plans tor this spillway, dated 1953, show that the
weir was to be a triangular section of concrete with a 6 inch x 6 inch angle !
imbedded at the crest. Presently the weir is covered by welded steel plates :
which have raised the crest about 0.5 foot. These plates are in fair condi-
tion and appear secure. The approach to the spillway is the reservoir., There
are no obstructions except for a pile of mud and sticks, which have been :
placed against the upstream side of the weir by beavers. The spillway |
approach wingwalls are cracked and deteriorating in two places. The discharge
channel at and below the weir is a converging, rectangular concrete chute.
Several vertical cracks are evident along the side walls; however, no dis-
placement is occurring. This channel, which is in otherwise fair condition,
ends beyond the toe of the dam. For the first 50 feet beyond the end of the
concrete channel, there is loose stone paving. This channel joins the origi-
nal streambed about 100 feet beyond the stone paving. The entire portion of
the spillway discharge channel which is beyond the concrete chute is obstruc-
ted by brush and trees.

d. Reservoir Area. The slopes adjacent to this reservoir are wooded and
relatively flat. A pump house, which is used to withdraw water from the lake
for water supply, is located on the shoreline approximately 1,000 feet
upstream of the dam. Sedimentation is not reported to be a problem.

e. Downstream Channel. The initial 1,000 feet of channel below
Reservoir No. 7 Dam is a wooded area with moderate channel and side slopes
which confine the flow. Within this reach are two abandoned railroad embank-
ments which are approximately 400 feet and 550 feet downstream of the dam.

The first embankment is about 25 feet high with two, 3 foot square hand-placed
rock culverts. The second fill is 45 feet high and has a single hand-placed
stone culvert 4 feet wide x 5.5 feet high. At the end of this reach is the
pool of Carbondale No. 4 Dam, DER No. 35-13, a high hazard, intermediate size
facility. The dam for this impoundment is 2,000 feet beyond this point. A
Phase I inspection of this structure, dated February 1979, ascessed the dam to
be in good condition and the spillway rated inadequate (59% PMF). Subsequent
to that inspection, the low spot on the embankment was raised. This increased
the spillway capacity to about 72X PMF. Below this dam, the channel of Racket
Brook is stee, and confined through woods before entering Brownell Reservoir,
at a point 1,3 miles downstream of Reservoir No. 7 Dam. US Route 6 crosses
Racket Brook approximately 700 feet downstream of Carbondale No. 4 Dam.
Brownell Dam, DER No. 35-12, an intermediate size, high hazard structure is
500 feet downstream. A Phase I inspection report, dated May 1978, assessed
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this dem to be in good condition but the spillway was rated seriously
inadequate. Subsequent maintenance work, including filliag the low area of
the embankment, has resulted in an increase in spillway capacity from 272 to
43% of the PMF; however, the spillway is still rated seriously inadequate.

i dadh L mna ¥

: Downstream of Brownell Dam, Racket Brook flows through a wooded area
] : in a steep and confined channel before passing through the City of Carbondale
and joining the Lackawanna River 3,1 miles downastream of Reservoir No. 7 Dam.
US Routes 6 and 106 cross the channel 0.2 mile upstream of the confluence with
] the Lackawanna River. At this point, Racket Brook is confined in a 6 foot

3 deep x 25 foot wide stone walled chamnel. Several homes, whose first floors i
: are 6 feet above the streambed, are located adjacent to Racket Brook at this
' point. The location of these homes with respect to the stream creates the
potential for the loss of more than a few lives and extensive property damage
should Reservoir No. 7 Dam fail. Therefore, a high hazard classification is
warranted for Reserxoir No. 7 Dam.

Libik
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£, Evaluation.\AThe deficiencies noted during this inspection are
E basically maintenance related. The operational condition of the sluice gate
E - and valve on the outlet works conduit should be determined and repairs made.

The upstream gate should be closed and the downstream valve left open to

prevent pressure within tke pipe. The discharge end of the conduit should be
cleared of obstructions. The deterioration of the spillway wingwalls and
discharge channel walls should be repaired. All debris should be removed from
in front of the weir, as well as with all trees in the discharge channel
immediately below the concrete chute.. In addition, the trees should be
removed from the left end of the dam,qud the low areas of the embankment
should be backfilled to at least elevat'en 1803.3.

ikt e e

L




PR AT e AT

E
:
5_
:

SECT1iON &4

OPERATIONAL PROCEDURES

4.1 Normal Opersting Procedure, The lake is normally maintained near the
spillway crest, elevation 1800.5. The lake level fluctuates somewhat due to
pumping out for water supply. Inflow in excess of this draft is allowed to
flow over the spillway crest.

4.2 Maintenance of Dam. The reservoir is observed daily from the pump

house. Reports on the condition are not sent to the owner on a regular basis;
however, periodic water level readings are made. Maintenance of the facility
is done basically on an as needed basis. The spillway has become clogged ard
the gate valve for the outlet works has poor access on the upstream side. A
few trees are growing at the left end of the dam. No formal maintenance

manual exists.

4.3 Maintenance of Operating Facilities. The valve and sluice gate on the
outlet works pipe have not been opened for some time., The upstream sluice
gate has poor access and the downstream end of the outlet works pipe was
submerged. A visual inspection of the downstream end of the outlet pipe could
not be made. Some cracking and deterioration of the spillway walls have
occurred.

4.4 Warning System. No formal warning system exists.

4.5 Evaluation. Maintenance of the facility appears fair due to the condi-
tion of the upstream outlet works gate valve and spillway entrance and walls.
The gate valve should be examined to determine if the valve is still
operational. In addition, the beaver dam which has clogged the spillway and
has reduced the efficiency of emergency spillway should be removed, and the
embankment low spots should be filled to elev, 1803.3. Formal manuals of
operation and maintenance are recommended to ensure all needed maintenance is
identified and performed regularly. In addition, a formal warning system for
the protection of downstream inhabitants should be developed. Included in the
plan should be provisions for around-the-clock surveillance of the facility
during periods of unusually heavy precipitation.

R oy = o G SRR B e B
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SECTION 5

HYDRCLOGIC/HYDRAULIC EVALUATION

5.1 Design Data. No formal design reports or calculations are known to exist
for the facility. Design drawings of the dam and spillway, dated 1953, are
shown in Appendix E of this report. T[hese drawings indicate approximately a &
foot raising of the embankment and new spillway to be built., Spillway
calculations are found in the PennDER files and indicate a discharge capacity
of 450 cfs,

5.2 Experience Data. Records of reservoir ievels and/or spillway discbarges
are avallable on a random basis. Daily records are not available; however,
the reservoir is viewed daily. No drawdowns other than that which occurred in
1913 are known. During that time, a portion of the embankment was replaced.
No other records of past performance are available.

5.3 Visual Observations. On the date of the inspection, two problems were
identified that may prevent the facility from operating safely during the
flood event. As noted in Section 4.5, the emergency apillway has become
partially obstructed, thereby reducing the spillway capacity. Also, the
condition of the outlet works and the uncertainty that “he gate valve and
sluice gate operate suggest that this condition should be examined. See
Appendix A for the field sketch of the facility and Appendix C showing the
problems noted above,

5.4 Method of Analysis. The facility has been analyzed in accordance with
procedures and guidelines established by the US Army Corps of Engineers,
Baltimore District, for Phase I hydrologic and hydraulic evaluations. This
anaiysis hes been performed using a modified version of the HEC-1 computer
program developed by the US 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 >f Analysis.

a. Spillway Design Flood (SDF). 1In accordance with the procedures and
guidelines contained in the National Guidelines for Safety Inspection of Dams
for Phase I Investigations, the SDF for Reservoir No. 7 ranges between the 1/2
Probable Maximum Flood (PMF) and the full PMF. This classification is based
on the relative size of the dam (swall) and the potential hazard from failure
to downstream development (high). Nue to the distance to downstream
development in the town of Carbondale, PA and the storage of the downstream
reservoirs, Carbondale No. 4 Dam and Brownell Dam, the selected SDF for
Resrrvoir No. 7 was the 1/2 PMF

b. Results of the Analysis, Rese.voir No. 7 was evaluated under near
normal operating conditions. The assumed starting lake level was elevation
1800.5, the spillway crest. For this study, the outlet works was assumed
blocked. Flood hydrographs and the spillway capacities were calculated for
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existing and modified conditions (removal of dehris at the entrance of
spillway, and fill the embsnkment low areis to e.evation 1803.3).

CFS

Spillway Capacity at Top of Dam -
Existing 324
Modified 480
SDF (1/2 PMF) peak inflow 527

The overtopping analysis (using HEC~1DB) indicated that the existing
storage/discharge capacity of Reservoir No. 7 is 42X of the PMF pricr to
overtopping the embankment. Under 1/2 PMF conditions, the dam is overtopped
for 2.6 hours to a maximum height of 0.42 foot. It was judged that under 1/2
PMF conditions the dam would not fail; therefore, no breach analysis is

required.

5.6 Spillway Adequacy. Under existing conditions, Reservoir Nc. 7 can
accommodate 42% of the PMF prior to overtopping the embankment. Under 1/2 PMF
(SDF) conditions the dam is judged not to fail, the spillway is rated
inadequate, but not seriously inadequate. If the debris is removed from the
spillway and the embankment low areas filled to elevation 1803.3, the facility
could accommodate 58% of the PMF prior to overtopping the embankment.

10




SEFCTION 6
STRUCYURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observationms.

(1) Embankment. Reservoir No. 7 Dam i3 an earth embankment in good
condition. It 1s reasonably well maintained, but requires more frequent
maintenance to keep small brush and weeds down. The upstream face is
protected by hand-placed riprap approximately 15 inches in size. No signs of
seepage, sloughing or instability were observed. The embankment from the left
abutment to the spillway has a crest width of 9 feet, upstream slope of 1V:
1.5H and a downstream slope of 1V:2.7H. Between the spillway and right abut-
ment the crest is 14 feet wide, the upstream slope is 1V:5H and the downstream
slope varies between 1V:8H and 1V:11H. A small natural drainage ditch on the
right reservoir slope discharges onto the upstream slope of the right abut-
ment; the abutment should be protected against erosion at this point.

(2) Appurtenan: Structures. Two control structures exist at
Kkeservoir No. 7, a sharp crested spillway and an outlet works, The outlet
works consist of a pipe through the embankment, approximately 100 feet from
the left abutment. An upstream closure structure is located about 20 feet out
in the reservoir. A valve is also located on the downstream slope in a
concrete structure with access through a manhole. A concrete headwall is
located at the outlet discharge, but a pool of stagnant water prevented
observation of the outlet pipe. No seepage was observed, Near the right end
of the dam is a 30 foot wide concrete spillway channel. The weir consists of
steel plates fashioned as a sharp crested weir. Beavers have raised the
height of the spillway crest by constructing a dam against the upstream face
of the weir. This beaver dam should be removed. The concrete spillway
channel carries the water beyond the downstream embankment toe before
discharging into a channel with riprap. Several cracks were observed in the
channel walls and the concrete is spalling on the channel bottom. Both of
these areas require repairs.

b. Design and Construction Data.

(1) Embankment. No design data exists for the original embank-
ment. A report for the Water Commission of Pennsylvania in 1914 indicates
that the dam is an earthen embankment, 250 feet long, with no cut-off or core
walls, a 10 foot top width and 11 foor maximum height. The slopes were
irregular, with an upstream slope of 1V:2,25H and a downstream slope of 1V:2H,

(2) Appurtenant Structures. No design data exists for the original
structures, The existing blow-off pipe or outlet works was installed about
1913 or 1914, A single blueprint exists for the outlet works. The outlet
works consist of a 10 inch CI pipe regulated by an upstream sluice gate that
is operated from a concrete pier in the reservoir. A valve is also located at

11
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the downstream toe of the embankment in a concrete vault. The small wasteway
near the right end of the dam had no design data. The wasteway was replaced
sometime after 1952 with the present spillway for which design drawings are
available., The drawings indicate that the spillway is a reinforced concrete
structure with 6 foot cutoff walls at the centerline of dam and at the down-

stream end of the concrete spillwav channel.

¢. Operation Records., Nomne,

d. Post Comstruction Changes. Since the 1914 report for the Water
Commission of Pennsylvania, several changes have been made. The small
wasteway near the right end of the embankment was replaced with the present
spillway sometime after 1952. The embankment was also raised by several feet.

e. Seismic Stability. The dam is located in Seismic Zone 1. From
visual observations, the dam is con.idered to be statically stable.
Therefore, the seismic stability is considered adequate.
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SECTION 7

ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment.

a. Safety. The visual inspection and review of available design and
construction data indicate that Reservoir No. 7 Dam is in fair condition. 1In
accordance with the guidance provided, the Spillway Design Flood (SDF) ranges
between 1/2 the Probable Maximum Flood (PMF) and the full PMF. Based on the
distance to the nearest downstream development, and the atorage of downstream
reservoira, the SDF selected for this facility was the 1/2 PMF.

The hydrologic and hydraulic computations indicate that the combina-
tion of reservoir storage and spillway discharge capacity will pass 42% of the
selected SDF prior to overtopping the embankment. The dam was judged not to
fail under 1/2 PMF couditions. Therefore, in accordance with the criteria
outlined and evaluated in Section 5.5, the spillway for Reservoir No. 7 Dam is
considered to be inadequate, but not seriously inadequate.

b. Adequacy of Information., The design and construction data contained
in PennDER files, in coninnction with data collected during the recent visual
inspection, are considere. to be adequate for making a reasonable assessment

of this dam.

c. Urgency. The recommendations presented below should be implemented
without delay.

d, Necessity for Additional Studies. The results of this inspection
indicate a need for additional detailed hydrologic and hydraulic studies by a
qualified professional engineer to further evaluate the need for additional
spillway capacity for this dam. Alternatively, removal of the debris clogging
the spillway crest and raising the embankment low area to elevation 1803.3
would provide 58% of the recommended spillway capacity.

7.2 Recommendations.

1. The owner should immediately retain a qualified professional engineer
to perform detailed hydrologic and hydraulic studies to determine remedial
measures necessary for providing adequate spillway capacity for this facility,
unless action noted in paragraph 7.1d above is taken to provide adequate

spillway capacity.

2., The spillway wingwalls and discharge channel walls should be repaired
and all debris cleared from in front of the spillway weir and from the dis-
charge channel.

3. The operational condition of the outlet works should be determined
and necessary maintenance performed, including clearing the obstructions from
the discharge end of the conduit.

13
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4., The treas should be cleare! from the left abutment arca.

5. The right abutment area should be protected from erosion at the dis-
charge point of a natural drainage ditch on the reservoir slope.

6. A formal surveillance and downstream emergency warning system should
be developed for use during periods of heavy or prolonged precipitation,

7. An operatic. and maintenance manual eor 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.
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1l. Downstream hazard area looking upstream from
U.S. Route 6 bridge (3.0 miles d/s).
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APPENDIX D
HYDROLOGY AND HYDRAULICS
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PREFACE

-»

The modified HEC-1 program is capsble of performing two basic
types of hydrologic analyses: 1) the evaluation of the overtopping
potential of the dam; and 2) the estimation of the downstreanm
hydrologic-hydraulic consequences resulting from assumed structural
failures of the dam. Brilefly, 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 i{f the event(s) analyzed would overtop the dam.

c. Routing of the sutflow 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.

¢. 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.

Ioares i-n L = -itr OB
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HYDROLOGY & HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: ResegRuore Mo, 7 MM

PROBABLE MAXIMUM PRECIPITATION (PMP) = R&-2 INCHES/24 nours (1)

SospuerARAs RiveR. ' BAsin)

STATION 1 2 l k)
{
KeserRVoIR. A, |
STATION DESCRIPTION
7 DA
DRAINAGE AREA (SQUARE MILES) 0,33
CUMULATIVE DRAINAGE AREA
(SQUARE MILES) 0.%3 i
ADJUSTMENT OF PMF FOR 1) LY,
DRAINAGE AREA LOCATION (Z) 6
ASETeD VALDES -
6 Hours A2
12 Hours 121.9
28 figurs /130.6 |
72 Huurs // gg—zq‘”
SNYDER HYDROC™APH PARAMETERS
Zone (2) 1
gp 8; OL2
t 1.50
LY (MILES) (4) 136 ; i
Lea (MILES (4) 038 | i
tp = Ct (L 'Lca) 0.3 (P.CURS)_ A i
| | i
SPILLWAY DATA i - "T i
} N
CREST . . i (F ., i 0,0 | i "
FREEBOARD (FEET1) l 2.4 | J
]

(1) ITYDROMETECROULQOG - REPORT =~ 40, U. 8, Army Corps of Engineers, 1955,

(2) Hydrologic zone defined by Corps of Engineers, Baltimore District, For
Determination of Snydar Coefficlents (Cp and (,‘t).

-2




(3) Snyder Coeffidients

(4) L = Length of longest watercourse from dam to basin divida,

L., = Length of longest watercoursc from dam to point upposite basin
centrold.
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EERS A

NADD FORM i232, 28 MAR 74

SALTIMORE DISTRICT, CORPS OF KNGINEERS raGE

woaer__ DAM SAFETY AnALYSIS

COMPUTATIONS RESERVOIR Mo. 7 M oneer__ or sneers
COMPUTED BY 478 CHECKED BY oATE &-3-%

“naM CLASS I FICATION

S2E OF DAM - SMALA
HABARD - HiGsH
REQUIRED SIF - Yo PMF To FUukL PMFE

U SANSTICS
HELGHT oF MH - 2.9 rFeEeT
STORAGE. AT ArMal FPodk - 95 AL-F7
STORAGE. AT TOP OF MM — 134 AL-FT
RAIAGE. AREA ABOUE. DAMSITE - 0.33 mi*

ELEVATIONS :_ (MSL)

0P oF AAM Lowo POIOT (FrEsd) - 18027
ADORMAM_ FPooi - /800.5

SP/Lme/ CREST - [/800,5

STREAMBEL & Toe -  /790.c

/4 4

FIVER. BASID ~  SUSGQUEHAMMA RIVER. SASIN
ZOME - 12
SNY DER. COEFEICIEAITS

Cp = OLZ

Cp = 1.50
MEARSCRED PARAMETERS *

L= LENGTH OF LOMNGEST WATERCOURSE L= 7{33«»;6;;
Loy= HERETH OF LONGEST WATERCOVURSE '

Loy = loo> Fa 7
7O CELTROD OF SASIV ‘ .
0.5603.’(5

X  ARoMd  0S5.6.5. QUAD SHEET EASTITLED WAYMART, PA.
T MINUTE. SERJES | SKRALE /:Z4o00

o

- T

TOUSNNINY

i s, e b hanbs b
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NADD FORM 1832, 28 MAR 74

!

GALTIMORE DISTRICY, CORPS OF - ENGINEERS

rAse
waseer—_ DAM_SAFETY ANALYSIS
COMPUTATIONS RESERVOIR Ao, 7 W o S ers
[..f.‘?!‘,."‘.".'." oy | 1910 6 cHECKED BY dare . : 6-3-3’1

| ELEVAGOND- FEET ABOVE MSL

AJORM it R~ WAS ASSOM&) TV BE AT SAULwAS
. AL ELEVAGTTOAS
L ERE. REFELEICED 7o TS VALVE .
Xp= SYAER BAID LAGCTIHE |, Hovks
kp = QCLL“BG'} = /.50(/-34/0.38))” 1.23
Ep =123 noors
RESERVDIR. CA'PACIZZ'

SURFACE. AREA AT IOEMAL- ROOL (EL 1800.8) - 15 AcngsS
SORFACE. AREA AT SIEVATION 18200 — 32 semzs

ASSUME,  COIAL METHOD APPIESTD Fi0d Lot R 10 %L,
BELDW MorRHA. ool .

VOLUME A7~ PORMAL. fook - 95 Ac-FT
(oM FEAMIDER. ;~/i£8 )
r=4 AH - H= 3V < 3(?‘54&#‘#‘) 19 et
§ y A B =
. ZERO STorAGE AT €leudTiorn) 178185

w1 /

192
) R JR00D RoUTING PORASES,
1804 ARSSOME THE AUERAGE £00D
! AREA METHOD 1S SuITASLL
1% T ELEUATIONS ABOUE JNoMAL
Looi..
‘ AV:(A;"ALSA“
1788 1 2 .
‘7m L4 AL ARRE AR SN \J A 1
=3 7~} w0 40 So
Areh 10 Acres
D-5

uan:. ELEUATTONS ARE REFEREICED —-aﬂoemfz WATA.

Saiin.




SGALTIMORE DISTRICT, CORPS OF ENSINEERS

Past ;
wasecr DA SAETY AwAlysis ;
COMPUTATIONS RES&QUOIQ Ao, 7 AM swaet 3 or SHEETS %
Y COMPUTED BY g’dﬁ CHECKED BY 2 ufl__‘.‘_g'w %
» l o i %
. EALYATION - STORASCE TARLE 1 ! | ‘
: L OEVAN . AEA & Av:(&f"g)m c&“ﬁf' |
| (Mse) T aeefS) (W) alery P ey
s o - - o |
/8005 15 - 95 9%
1501.0 157 o8 2.7 102.7
\ 1$02. 0 /.1 1.0 /6.0 8.7
, 15029 co* 1710 0.9 15,0 1337
: 1803.0 7./ 0./ 2.0 /1337
- 1805.0 9.0 Z.0 36./ 1708
; /610.0 23,0 S0 105.0 276.8 !
» |
: WoTE : DRAIVAGE. AREA ABDUE “DAMSITE 1S 033 m* i
} !
ELEVAFION SroeAG e %
(Msk) ( feFr)
17515 °
1800.8 95 =415 DATA 70 4
Ig01.0 0% BE TWAIT oL 1
/50Z.© A AS Axo $&
/8029 134 CARDS . ;
/803.0 186 ' i
/05,0 17 Z 3
1510 .0 277

* ToD - TP ofF DA (Low IIT FeM FELD TRSECGTR D)

IV
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copm e e e

QALTIMORE DISTRICT, CORPS OF ENGINIERS PAGE
SUBJECT M %—\/ MM{S's
COMPUTATIONS Rﬁs&kVUl& UO. 7 Bm SHEET 4 or SHEETS
COMPUTED BY _gﬂﬁ CHECKED B DATE ¢-3-%)
MP CAICUIATIONS -
- APPROXIMATE  RAIDFALL TNBEL - R2.2. TUHES
( CORRESFDITDS 70 A DRATTON) OF 24 MHoursS AnJd A
DRAIVAGE AREA OF 200 mi™)
- SUSQUEHARA RIVER. 8ASIND
- DELTH - AREA - DURATTON) HAROMET 4O JALDES
. GEOGRAPHIE. AREA ADTUSTMEIT MADE BY MYMOMET 4o
FIGURE 2. 1S 96 %
—ASSOME  VAIUES CoRRESRODIVG—TD A 10 mit AREA MAY
BE USED O THS ©.33 mi* AREA .
DURATTON (HRS) TERCEIIT oF TINEX M) AL
6 . N T &/ A N
Lo AN
24 136 »X{"_'?c)" 180,06
48 Y. - N 1375
WBTE. :  HOP BRIOK FACTOR 1S INTERIDALY CoMPUTED By THE
REC! FPROGRAM . FOR. A DRAINDAGE. AREA LESS THAN
/0 Mt | THE ABTUSTMENT FACTOR = O.80 . TH+S
ADTTRTIMEMT 15 PR, BASIND SHARE AL THE LESS
AIKIIHODD OF A SEVERE. SidRM CEMTERING OUER.
A SMALL BASIAI.
SDF i BAED O THE SMALL STORAGE. ANL HEIGHT] THE.
SELECTRY SAF 1s Y mtePMPF,
THEREFORE. ShNF = Y PMF
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DALTIMORE DISTRICT, CORPS OF ENGINEERS PASE

soasier DA SHEY AmALYSIS

COMPUTATIONS ?&SERUUNQ‘ Mo 7 DA"V\ suEeT S or - SHEETS

COMPUTED BY Tﬂé CHECKED BY DAT!_ﬂ“

!
EM SP1ii CARe,

- THE. SPILLOAY 15 LoCATED NEAR THE RibrfT AGITNELT | ;
j SEE FIELD SKETTH 10 APPESDIX A | EXH&IT |, AJD |

- PHSTDLEAPES 110 APPEONDIX C.

TS AOAYSIS Wtk ASSUME THAT OMNER EXISTIOG
= CONDITIONS THE. C VALUE FOR THE SALAY Wil 8E
- 290 . THIS Wik ASSUME A BRuNMO-CRESTED WEIR RUE
- 7D DEBRIS PUED TWO FRONT OF THE SHARPCRECTEL Wik

: THE SELOOD AVAMYSIS Lillde ASSUME. A SHARP LRESTED wii
' WITH THE DEERIS REMOVED | vINER. THIS MODIAER
COMNTION, THE ¢ VAOE itk BE ASSUMED AT 340,

THE FOUDIIOEG CALVLATIONS wil REFEC THE ABLLE
DUSCOLE 108 . T ABDTTORD A SMAA [ AREA Wik BE RAISED
FRod 18039 o 1803.3  THEREFRE | NEM TOO wov RE o332

SPLLAY YT

TYPE - EXNSTING - GROAD-CRESTEL wE € LVETD
TDEBRIS IN ETRANCE AREA
MODIFIED~ SHARP-CRESTED WEIR - KEMOUAL
OF NEBRIS 14 ELITRAICE. ALER

bl " Ak s Dniin s

Lerery - 30 FEET
CREST £levATION) - 1800.S _
2P oF MM (tsw AiwoT) - 1802.9 (ex15T06) 18083 (Motured) ]
SALLWA FREELOARY - 2.4 FEET (xsTiwe) | 2.876T (robifsd) 1
C vMoES SALLA - EXISTIOG - 2.7

L MOLNVFED . 3¢

EMBAVKMEDT -  2.8S

3 :

. 8

| : -8

l
i
|
|
|
|
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SALTIMORE OISTRICY, CORPS OF ENGINEERS

PAGE
SUBJECT M SA":W A‘“JHS‘S
COMPUTATIONS RE‘SERUD’L Uo. 7 DM SHEET 6 of — SHEETS
COMPUTED BY 4{]&3 CHECKED @Y DATE G -‘.}‘?{
SALLWAY RATING CURVE. : 4= 380 Feer
_ENSTIRG MODIFIED
Sror ELEURTION Y o 2 w o g *
(MSL) &) (eF5) <rs)
___ /800.5 o 1 RT 0 3.“'~ | o
/50).0 os 29 30 34 3.6
_ lgozo |29 /578 34 579
18029 (7™ 2T 29 3235 34 3793
__/Bos.0 Al 27 3439 N AT S SRR (k2
/8633 (™) _z.a 29 4074 ¥ #1713
180S0 4.5 ﬁ 29 ®3%5 | 34 __ 9737
___/8lo.o 9.5 2.9 a547.5 3.4  2951.7
¥ 9:-CL /'/ya'

¥w 700 T TOR oF DAM , bow oIOT

_EMBAOKMENT

1A TALRLE

MEASURED 140 THE E1ELD

TS AMARYSIS ASSUMES THAT THE EMBROKMENT s
AS A QRROAD-CRESTED wGIR IF OUERTOPAING OCLLRS. THAS
DISCHARSE. CALD RE ESTIMATED BY :

Q= CL /-/ /s
G = DISUHAREE  OUER. EMBAIKMELT | /0 CFS

L ZLELGTH OF EMMBRIOKMEAIT | IN FEET
His® WEIEHTED HEAD | /N FEET AUERAGE 1oL

where :

C=2.85

AREA

C = COEF~ICIERT

WEesIRS

OF DISCHARSGE

fror VAREL. § NAGLER 0L EROAD ~CRESTED

et i e ABNL e 51 e 448 i T e

e AMDAELE it A rot2

e ¢ b e s
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BALTIMORE OISTRICT, CORPS OF ENGINEERS

M SAFETY AmAysSIS

SUBJECT

PAGE e

“OMPUTATIUNS Qasg./’lVO/A MO : 7 DM SHEET 7 oF SHEETS
COMPUTED @8Y l;;)a)é CHECKED @Y DATE 6-4-g’
LENGTH OF EMBALKMEODT
STTE
vS. RESERVDIR. ELEJVATION EXsTI
RESERVOIL EIENATION EMBALKM ELT LENGTH
(MSL) (+¢)
/802.9 o ) -
1803.0 e =
/804.0 240
/éos6 300
/gw.0 . 300
EMBMIKMETT RATTI* (E;usm.)éé 0285
easaeuo'é L, L, T0EMEML TACREMESRL  ErALALL W EHTED Q@
ELEVHFRLS HeM e FowAeeA ki AREA Ny oAb K
(nse) (R &) (A (%) (&42) (£) (chs)
_i¥i9 o - - - X - - o
/20 5 o ol _0.25 k5 _ o0o0S 0.2
/sv33 (o S o3 7.75 /0.00 0.17 /.0
/§0f.0_ 260 Lo 6.7 120 yp20 047  23%7
/8050 300 260 /.0 240.0  4o2.0 /.34 1326.2
_ /%10.0 300 300 s.0 /S00.0 /9o2.0 6,3{ /3(/1‘8’.?_

0, A[ ) [C-L,*‘Lz)/z,] He

@ /‘AJ" d AT/LI
® Q= CLHS™

C:=28s
MOAIFSEH CorrtiT) oms , 0
RESERLOI R _ — — €Y
Elgoniion) K, kg mmerzmm Jori Ao szﬁx @

( M5L) (A) (F) ’( y Al B2 /Fg,) /M( ﬁ”)' (QFS)

_ /§u33 e <A
of 0 266 O 0.7 9l.0 91 0.35 = 1534
_ /¥050 30 20  [o 2800 371 /A4 1IBO.o
/§10.6 300 300 S50 _ [500.0 I87i c-24 133290
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i
BALTIMORE DISTRICT, CORPS OF EMGINEENRS PAGE i
waseer__DAM _ SAFETY  AmALysis i
COMPUTATIONS RESE/QUOHQ Ao, 7 DAM SHEET -3 oF SHEETS 2
COMPUTED 8Y Afé CHECKED BY are "‘/'84 1
v i
i
i
ot [ACUTY RATTOE CORVE :
EXSTING MooiFED
RESERVOIL Gra

ELEVATIOD Yemonscreor &osr Trorme- G)m %”...‘{;,m Pt
(MSLY | () (€5S) e | _(er  _(em) _(ers)
1800 .5 o o o o °©

9010 o 3 o 4 4

180206 | o 160 160 o 157 187
1802.9 o . 3 3 | o 39 37
1030 | on_ 3 3z | o  Ho3 432
1033 |z 4ot 4196 | o 4929 419
/wso - §/326  _ gz05 _ Qi56S | /180 9237 Qs4 |
/o0 W3] g5y eI 113327 A%L7 /L34 |

RESULTS OF THE OVERT PG Mgs/s: i

ELSTIOG CobTioNS - SAILULWAY A= 1S

ELE R ITI O
FEFT ABVVE MmSL-

~—

1806

TEy

1

THIS DATH Wikl BE TRPUT o1 YE4)S CARDS.

oM PAGE D - 19

CTHE Followiné QLRVE. CAA) BE. |

DRAW FloM THE SuMMARY TABLE (0 THIS AACESIK,
TP oF DAM ELEUATION - 1802.9 |

e e [] '

RESERUOIL. No.7 AAM cAL %
PARSS 42% OF THE PMF (Riok

TO OQUERTOPP) G THE Sl dd e




o —

- = S T TR VTR, y
T

v ezmrrrTe

<
~
=
«
|
[
o~
-
N
L]
o
2
«
[
(™S
.3
Q
«
=

oo e bl A UM b s o - - 1

BALTIMORE DISTRICT, ~ OF ENGINEERS . PAGE

susJECT M S)A’Y:E:Y /470'11-‘{3!5
Reservoie. Lo. 7T AAm

COMPUTATIONS SHEERT OoF SHEETS

COMPUTED BY UMA CHECKED BY DATE "4'8"

RS ENISIIG, THIS FACILITY AL ColTROL ‘K% of THE
MF. AT THE SBFC Yo PME) THE Mm 1S oVERTOPPED
To A MAMOM HEIGHT OF 04 FEET FoR 1.7 Hours.
SINCE THE FRAUTY 1S TURGEL DETTO FAlL AT % PMI-
COPRBTIONS |, THE SPILLWAY 1S RATEA THAMEQUATE.

MoDIE1E) CoDImols *

REMOVAL OF THE DEBRIS THO THE EMTRAACE OF THE.
SHARRCRFEST Ve £ wwovltd RESULT 1) THE Follew s .
TR0 ADOITION) THE how AReA AR T 5D THE LEi™
SOLLywM Lol wWoOlh RE Fripsd 1.

Mot Fred, RESERVDIE 1.

é 1806 —

3% 7 LAY k> PASS 58 %
&g oL e, — oF THE APMF  PRIOR TD
) 1 OVERTUPPIVE THE. Frr BILRLT. |

607 - ,
m\%‘ Nors . 700 of Al AT

18co T v v v v 1 /6103'3

20 40 O 80 oo
Do PME PARSED

AT MODIFIEN COoODMOINS |, THE DAM (Covtd  HAODIL 5BY. oF
THE PUF. THEREFDRE, UMAER Mol1AES COoATIoNS
THE SPILLWOAY WOULS BE RATESH ANEQUATE.
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SALTIMORE DISTRICT, CORPS OF ENGINEERS raGE
SUBJECT B’}M ’SMY A-)UA'L\/SI_S ;
COMPUTATIONS RESERVOIR Mo. 7 44~ eneer 10 o o 1
COMPUTED BY éﬁé CHECKED  OY DATE 6-4/- '

OUTRET WORKS

THE TOP OF THE MAMNHOLE COVER wWAS rELD MEASVEEA AT

ELCUATION 17934 . FRoM AESIGRO PLARS 0 AAPELD X

£ TMVERT ELEVATION 1S 1790.57 AUD DOWMISTRE AN,

TMIVERT 1S ELEVATION ¢790.0 . TNHE LERGTH O THE ;

10" PIPE IS APPROLIMATELN] GO fecr wmi A SlofPE CF g
i

0.03pfer , PIPE 1S MAOE o (AST TRoA .

THE. OUTRET WORKS 15 SHOWMK 0 APPELDIK € OF THIS REAFT. |
THE WHILS ARE PARALLEN 7D THE AIRECHION OF Frowd. i

WOTE.: PRESEMTRY THE ADWRSTREAM EMND 0F OUTRET WORKS
1S BIOCKED . THS AJMYSIS ASSUMES THT THE €8RS
/S REMOVED AMD THAT THE GATE OPERATES SATISIACTORY.

ASSOME. THE THE DOWNSTREAR EAD OF THE OUTAET
WORKS 1S SOBMERGED BY | FooT oF WwWATEAR.

o TANLWATER 15 1790.0 + | + 0.833 = 1791.83 ~1791.¢
Hz HW-ho rkS, LSy = 0.5 feet

W DIFFEREATTIAL HEAD BETWEEL) UPSTREAM [ooL ELEWRLL

AOD DOWOSTREAM TAILWATER _ASSUMED EAEV OF

1741.8 ‘
SHE FollowiG “DATA AND CHART CAL) BE FOLOLD IR
APPEMDIX B OF MHYBRAOMIC CHARTE FOR THE SELECT: &
OF HIGHWAY CULVERTS | U.S. DEPARTMEIIT of COMMERLE.
BDEL. 196S . THIS AMYSIS w il ASSUME OUTZE
ColDTROL .

i

Ké:'. 0.{
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T ]
BALTIMORE DISTRICT, CORPS OF ENGINEERS PAGE
SUBJECT 54’1 ‘S,AFETY MM‘(ﬁIS
COMPUTATIONS Aasmuo,& w' 7 M SHERTY // or SHEETS
COMPUTED BY 51’6 CHECKED OY DATE ""l-ﬁ
TPos ELEVATION  TTALWATEL H Q@ REpAGKS
(Msed (MSL) Fees s R CuTZET
1800.5 17918 . 87 . To ____ SPiuwalcr
___teol.o 1791. 8 9z 15 _
_ge2z.0 9.8 102 &0 o
1802.9 /7918 1 g.5 ToroFham
16040 1791.8 12.2 o
_ /8080 9/ 132 13

OFE:  ARoM CHow

M UAVES ARE APPRONIMATELY EQuA-h

FOR. CAST TROMD PIRE AD CONCLETE. CONDVMTS.

(TP R T UMV BRSO Tt R

¢ et s
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SUBMERGLD ULUTLLT LUtvi k! tLUWING FULL LY
W He hg=LSp i
For outiel cromh nol submerged, compule MW by r--6
metheds €escrbed 1 Ihe design procedure
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- |
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I
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—
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—
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CONCRETE PIPE CULVERTS

FLOWING FULL
n=0.012
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-, FLOOD HYDROGRAPH PACKAGE (HEC-1) N
DAM SAFETY VERSION LY {978 . i
1 LAST MODIFICATION 01 APR 80
£ HARHE
1 \ Al RESERVOIR NO. 7 DAM DER NO, 70~bd-) :
, 2 42  DAM SAFTEY INSPECTION PROGRAM  4-4-81
] A?  OVERTOPPING ANALYSIS  #4¢ PRELIMINARY  #44 :
4 o1 0 2 0 0 0 0 0 0 0 |
; 5 Bt S 0 0 0 0 0 0 0 0 0 i
3 6 d 5 1 !
7 A 040 020 030 050 1.00 {
’ 8 K 0 ! 0 0 0 0 1 0 0 0 {
b 9 Ki  RUNOFF FROM DRAINAGE AREA ABOVE RESERVOIR NO. 7 DM
P 10 | 1 R B < 0 o 0 0 0 { 0 3
| 1 P 0 2.2 12,3 121,9 104 132 1.2 :
P 2 T 0 0 0 0 0 0 1.0 0.0% 0 0 ‘,.
Lo 12 ¥ L3 0.82 {
. 14 Y -L5 -0.0% 2
: 15 Kot t 0 0 0o 0 N i
P 16 Ki  ROUTING %PYF’S THRU RESERVOIR NO. 7 DAM AND SPILLWAY j
Lo 17 Y 0 0 0 | 1 0 0 0 0 0 :
E ‘ 18 v 1 0 0 0 0 0 -1800,5 -1 0 0 i
B te YA1200.5 1801 1802 18029 1802 180,32 1805 1810 !
- 20 ¥ 0 30 140 38 3442 418,86 20545 1197 *
\ 2 $ 0 S 103 119 13 1% i om
2 $F1781.5 18005 1801 1802 1302,% 1803 1805 1810 i
7 $81900,5
i $01302.9
i o5 %
' 1 PREVIEW OF SEQUENCE OF STREAM NETRORK CALCIRATIONS 1
i
§ RUNOFF HYDROGRAPH AT { :
ROUTE HYDROGRAPK TO i !
{ | A0 6 KT |
E
3 { REE RS ER AL L S !
[ FLOND HYDRAGRAPH PACKAGE (WEC-1)
- DAM SAFETY VERSION  JLY 1978
' LAST MANTFICATION O) APR 80
EERERELRERLE R L HER LR R R LA
RN DeTFa R{/08/14,
TIMES 04, 26,22, ,
1
RESERVOR No.T DA {
OUERTOPP G A SI\S
N-1b

Seed V4

T e uacee o . -

TR T I T T e e T




i m Sy e T ot A MRy g o ey P .
w d 7w s T T

H
1

RESERVOIR NO, 7 DAM [ER NO, 70-b4~1 i
DAM SAFTEY INSPECTION PROGRAM  4-4-81 {
7 (VERTOPPING ANALYSTS  ### PRELIMINARY  #3% i
J0B SPECIFICATIAN . i
N MR OMMIN  IDAY IR ININ METRC  IPLT  IPRT  NOTAN
: 144 0 2 0 0 0 0 0 0 0
f JPER  NWT  LROPT  TRACE
t 5 0 0 ¢
3
3 MLTI-PLAN ANALYSES TO BE PERFORMED 1
] - NPLAN= | NRTIC= § LRTIO= | !
g RTIOS= .10 .20 .30 .50 1.00 :
! 1
E 5 [z 222222 HEREEEIRE L 222iasaiad SEERERRREE F2R4EREEE ‘
] SUB-AREA RUNOFF CORUTATION ‘
[
‘ RUNTFF FROM DRATNAGE AREA AROVE RESERVNIR NO. 7 DAM
- ISTAD I0OW  TECON ITAPE LT JPRT IMAE ISTAGE  IAUTR
Lo 1 0 0 0 0 0 1 0 0 i
HYIROGRAPH DATA i
3 IHYDG  IUHG TAREA  SNAP  TRSNA  TRSPC RATI0  ISNOW  ISAME  LOCAL 1
1 {0 0,00 L, 0,00 0,000 0 1 0
PRECIP DATA
$FE M RA  RI12 RM R RT2  R9
0.00 22,20 112.30 121,90 130,60 137,30 139.20  0.00
TRGPC COMPUTED BY THE PROGRAM IS ,800
LOSS DATA ]
LROPT STRVR [LTKR RTIOL ERAIN STRKS RTIOK STRTL CNGTL  ALSMX  RTIMP :

0 0.0y 0,00 1,00 0,00 000 1,00 1,00 L5 0,00 Q.00

UNIT HYDRNGRAPH DATA
= 1,22 (P=,62 NTa= 0

‘ RECESSTCN DATA

._ GTRTE=  -1.50  ORCIN=  -,05  RTIOR= 2,00 4
* APPROYTMATE CLARY COEFFICIENTA FROM GIVEN GNYDER CP AND TP ARE TC= 4.21 AND R= 3,48 INTERVALS
INIT HYDROGRAPH 21 END-OF-FERIOD ORDINATES. LAG= 1,23 HOURS, (P= .62 VOL= 1,00 {
12, 47, s 105 %, 72, 5, M. A, 2, |
17, 13 10, 1, 5, s, 3, 2, 2 L,

; L,

TRELERLUDR o Dam

OXRTDOP DG AAL{SLS
N7 Sneed /4

FVPRBENSTPRLT SERPIT ¥ X2 L . - - PO,
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HEHIHE RS

HYDROGRAPH ROUTING

ROUTING PMF/S THRU RESERVOIR NQ. 7 DAM AND SPILLWAY

ISTAQ  ICOMP  IECON [TAPE LY

JPRT  INAME ISTAGE  TAUTH

TK  STORA  ISPRAT

1 i ¢ 0 0 0
ROUTING DATA
OLOSS  CLOSS AVG  IRES ISAME  I0PT  IPWP
0.0 0.000 0,00 { | 0 0
NSTPS  NSTIL LAG  AMSXK X
| 0 0 0,000 0,000 0.000

STAGE 1800, 50 1801, 00 1802, 00 1802, 90 1803, 00 1803,30

FLOW 0.00 3.00 160,00 324.00 344,20 418.50
CAPACTTY= 0. 95, 103, 119, 134, 136. 172,
ELEVATION= 1782, 1801, 1801. 1802. 1803, 1803, 1805,
CREL  SPWID COW  EXPW ELEVL  COML  CAREA
1800, 5 0.0 0.0 0.0 0.0 0.0 0.0
DaM DATA
TOPEL  COGD  EXPD DAMWID

1802.9 0.0 0.0

0.

-1801, -1

R

1 0 0

LSTR
0

1805.00 1810,00

215,50 14197,00

277.
1810.

EXPL
0'0

e

RELERVOR WD . M MAM

OVERTDPLING AM{Sis
Dheet Y
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HHHH HEHEHH HEHA M HEHHE

PEAK FLON AND STORAGE (END OF PERIOD) SUMMARY FOR MALTIPLE PLAN-RATIO ECONCMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND {CUBIC METERS PER SECOND)
AREA IN SQUARE MILES (SQUARE (ILOMETERS)

RATIOS APPLIED TO FLOMS

QPERATION STATION AREA  PLAN RATIO 1 RATI0 2 RATIO 3 RATIO 4 RATIO S
10 20 .30 .50 1,00

HYDROGROPH AT 1 3B 1 108, M, 314, w27, 1054,

( .89) (2.9 SO0 89 14 22,801
ROUTED 10 { R i 78, 162, 09, 24, 1027,
{ 85 (2,200 &5  7.09¢ 12,291 23.0M¢

SUMMARY OF DAR SAFETY ANALYSIS

PLAN 1 iiiiriieenen INITIAL VALLE SPILLWAY CREST TP (F DAN
ELEVATION 1800, 50 1800,50 1802,90
STORAGE 9. 9. 134,
QUTFLOW 0. 0. 2.

RATIO MAYIMM MAXTMUM  MAYTMN  MAXIMm  DXRATION TIME (F TiME OF
oF RESERVOIR DEPTH STORAGE  OUTFLOW  OVER TOP MY OUTRLOW FATLARE
. W.S.ELEV  OVER DM AC-F7 rre HAURS HOLRS HOLRS

By 1801, 48 0.00 1. 78. 0.00 0.8 0.00
20 1802.04 0,00 119, 162, 0.00 8.487 0.00
a0 1802.49 0,00 127. 249, 0.00 41,87 0.00
.50 1803.32 A2 142, 43, 2.47 1.3 0.00
1,00 1803, 89 N 1352 1027, 5,00 .00 0.00

{$5HHHEHHHH R
FLOOD HYDROGRAPH PACKAGE (HEC-1)
[AM SAFETY VERSION ALY 1972

LAST MODIFICATION 01 APR 80
FHLET R A L H R

ResgRUOKR. K. hatd

OVRTUCE oA $15
Sneed 44
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GENERAL GEOLOGY

Bedrock at Reservoir No. 7 dam is the Duncannon Member of the Catskill
Formation. It is interbedded red and gray sandstone, red siltstone and red
mudstone. The sandstone is fine and very-fine grained, silty, poorly sorted,
micaceous, and locally conglomeratic. The rock is well bedded, medium=thick
to massive with both planar and cross bedding. Joints are well developed in a
blocky and tabular pattern, generally closely spaced (2 inches to 2 feet)
except widely spaced in mudstone, open, narrow and steeply inclined to
bedding. Rock exposures are slightly weathered to a shallow depth; weathered
surfaces are hackly except smooth on mudstone, Fragments are blocky, 2 inches
to 2 feet with a thin overlying mantle. A thin glacial till may be present
but top of rock appears to be close to the surface.

Legend
(Bedrock)

Dcd CATSKILL FORMATION, DUNCANNON MEMBER - Grayish-red sandstone,

siltstone, and claystone in fining-upward cycles; conglomerate occurs
at base of some cycles,

| r——rTy

- Dck CATSKILL FORMATION UNDIVIDED - Succession of grayish-red sandstone,

siltstone, and shale, generally in fining-upward cycles; some gray
sandstone and conglomerate,

F-1
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1 LLEWELLYN FORMATION ~ Gray, fine- to coarse-grained sandstone,
si1ltstone, shale, conglomerate, and numerous anthracite coals in
repetitive sequences,

it

P POTTSVILLE GROUP - Gray conglomerate, fine- to coarse-grained i
sandstone, and siltstone and shale containing minable anthracite ;
coals, Includes three formations. In descending order: Shar
Mountain--conglomerate and conglomeratic sandstone; Schuylkill--
sandstone and conglomeratic sandstone; Tumbling Run--conglomeratic
sandstone and sandstone,

F-2
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