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PREFACE

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

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was
lowered or drained prior to inspection, such action, while
improving the stability and safety of the dam, removes the
normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the
normal operating environment of the structure.

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. : S
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PHASE 1 REPORT
NATIONAL DAM INSPECTION PROGRAM

NDI No. PA 00496, PennDER No. 63-7
Branch of Burgetts Fork on Raccoon Creek
Inspected 20 November 1979

E{ . Zinc Dam, Washington County, Pennsylvania

Y ASSESSMENT OF
- GENERAL CONDITIONS

F 2inc Dam is classified as a "Small" size - "High" hazard
1 dam. The dam and reservoir are owned by Bologna Coal Company
! of Burgettstown, Pennsylvania.
F- Hydraulic/hydrologic evaluations, performed in accordance
2 with procedures established by the Baltimore District, Corps
1 of Engineers, for Phase I Inspection Reports, revealed the
3 spillway will not pass the spillway design flood (SDF)
_1 without overtopping the dam. An SDF in the range of the

1/2 Probable Maximum Flood (1/2 PMF) to the Probable Maximum
3 Flood (PMF) is required for Zinc Dam. The 1/2 PMF was
chosen because.the dam is on the low side of the "Small"
size category. '-The analysis indicated that the spillway
will pass only 5 percent of the PMF before overtopping will
occur. Analysis performed to assess the impact of failure
of the dam on the damage center downstream indicated that no
significant increase in damages would occur compared to
conditions if the dam did not fail. Therefore, the spillway
is assessed as being "inadequate," but not "seriously
inadequate."

Because of seepage through the embankment and evidence of
overtopping of the embankment during a hazard review on

19 September 1979, the dam was considered to be in need of
emergency attention. The Baltimore District, Corps of
Engineers, was notified that same day by telephone of the
condition of the dam. Subsequent inspections by representa-
tives of PennDER and the Pittsburgh District, Corps of
Engineers, recommended to the owner that he immediately
drawdown the reservoir. “The pool was drawn down and the
Phase I visual inspection was performed on 20 November 1979.
The overall condition of the dam was very poor. The results
of the downstream routings indicate that damage would be
minimal in the event of an overtopping failure of the dam.
This analysis assumed that the buttressed core wall would
not fail. Therefore Zinc Dam is classified as being in an
"Unsafe" - "Non-Emergency" condition.

g

It is recommended that the owner give consideration to
' breaching the dam as an alternate to performing the necessary
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ZINC DAM

.repairs to the structure.” If the owner feels the dam and
4 _ ‘reservoir constitutes an important part of their water

E- supply system, then the following items should be performed
- - without delay. Items 1 through 4 below should be designed
: by a qualified professional engineer experienced in the

3 design of earth dams.

3 1) Reconstruct the spillway, including reduction of
2 . the overtepping potential of the dam.

2) Repair the embankment to the immediate left of the
spillway where seepage through the embankment was

& previously observed. This should include any

" 1 necessary excavation/investigation to determine

the limits of sound material.

z: 3) Repair the downstream slope where the embankment
i has been overtopped or eroded.

4) Repair the hole to the right of the spillway; a
subsequent inspection for seepage should be performed
if the reservoir reaches Elevation 1050 feet or
higher.

‘¥ 5) The trees and brush on the dam should be cleared.

6) The marshy area at the left downstream toe of the
dam should be examined periodically for seepage.
The quantity and turbidity of any seepage identified
should be recorded to identify any changing condi-
tions.

-

7) Upstream closure (i.e. gate valve) for the outlet
pipe should be installed. Closure of this valve
in the event of a pipe rupture or leak will protect
the embankment.

B s SR

In addition, the following operational measures are recommended
to be undertaken by the owner:

1) Develop a detailed emergency operation and warning
system.

2) During periods of unusually heavy rain, provide
around-the-clock surveillance of the dam.

3) when warning of a storm of major proportions is
given by the National Weather Service, the owner

should activate the emergency operation and warning

system.
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ZINC DAM

It is further recommended that formal inspection, mainte-
nance, and operation procedures and records be developed and
implemented.
st Subnmitted by:
oh‘\vlf,‘( >
/“O‘\‘_l-(-;u-u‘l-y"'..‘

b /‘\"“( tCcSIionAL /

MICHAEL BAKER, JR., INC.

DoY)
s B 1) 2 Yo
John A. Dziubek, P.E.

\- \ﬂmwn~/ /'fr Engineering Manager-Geotechnical
“JO Q1588 !(
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Date: 19 February 1980

Approved by:

DEPARTMENT OF THE ARMY
ALTIMORE DISTRICT, CORPS OF ENGINEERS

S W. PECK
Colonel, Corps of Engineers
District Engineer

Date: Liﬂﬁ‘ﬂtf /970
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ZINC DAM
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Overall View of Dam from Left Abutment
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Overall View of Dam from Right Abutment
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1.2

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
ZINC DAM
NDI No. PA 00496, PennDER No. 63-7

SECTION 1 - PROJECT INFORMATION

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 dams throughout the United States.

Purpose of Inspection - The purpose of the inspection
1s to determine if the dam constitutes a hazard to

human life or property.

DESCRIPTION OF PROJECT

a.

Description of Dam and Appuitenances - Zinc Dam is
a diaphragm earthfill embankment approximately

23 feet high and 410 feet long. The upstream

slope is 1.5H:1V (Horizontal to Vertical) and is
riprap-lined. The downstream slope is 2H:1V and
vegetated. “The majority of the embankment material
consist of low to medium plasticity clay (CL).

The buttressed concrete core wall, according to the
design plan, is 4 feet below the design top of

dam. ‘' The foundation for the core wall is shown to
extend 6 to 12 feet below the original ground line
into sandstone rock. An additional 2 feet by

2 feet key on the centerline of the foundation is
indicated on the plans.

The spillway, located 60 feet from the right
abutment of the dam, is 50 feet long and 4 feet
deep as originally designed. A mortared block

wall was installed in the spillway which was
subsequently covered with earth, reducing the
freeboard to as low as 0.4 foot. The discharge
channel is a concrete slab overlying rock rubble

on the downstream embankment. The training walls
for the spillway are approximately 2 feet high
above the chute slab and extend one foot below
grade. The spillway crest (original) is at Elevation
1050.0 feet and consists of the underlying concrete
corewall.

The outlet works for the dam consist of a 16 inch
cast-iron pipe extending from the intake tower in
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the reservoir to the abandoned pumphouse downstream.
The original inlet in the tower has become silted

in and nine 2 inch diameter holes have been installed
through the wall of the riser at approximate
Elevation 1048.0 feet. A gate valve is located on
the downstream end of the pipe before it discharges
into the pumphouse.

Location -~ 2inc Dam is located in Smith Township,
Washington County, Pennsylvania. The coordinates
of the dam are N 40° 21.4' and W 80° 23.9'. The
dam is located on USGS 7.5 minute topographic
quadrangle, Avella, Pennsylvania.

Size Classification - The maximum height of the
dam 1s 23 feet. The reservoir volume to the top
of dam at Elevation 1053.7 feet is 54.5 acre-feet.
Therefore, the dam is in the "Small" size category.

Hazard Classification -~ Because of homes located
along Burgetts Fork immediately below the confluence
of Burgetts Fork and the stream from the dam, loss
of life would likely result from a failure of the
dam. In addition, economic losses would occur to
the homes along Burgetts Fork. Based on the

above, the dam is considered in the "High" hazard
category.

Ownership - The dam and reservoir are owned by the
Bologna Coal Company, Box 127, Burgettstown,
Pennsylvania 15021. Mr. Dick Williams represented
the coal company at the inspection.

Purpose of Dam - The dam and reservoir were used,
formerly, to supply water to the American 2inc and
Chemical Company. Later the facilities were
abandoned and the reservoir was used for recreation
(fishing). The Bologna Coal Company, at the time
of preparation of this report, had not made a
decision whether they intend to breach the dam or
repair it and use the reservoir for water supply

to a coal preparation plant.

Design and Construction History - The dam was
designed and constructed by the American Zinc and
Chemical Company of Langeloth, Pennsylvania. Work
on the dam started in April 1913 and was essentially
complete in November 1914.

Normal Operational Procedures - The spillway is

uncontrolled and until recently the pool level was
usually at the spillway (modified) crest level.




Since the recent drawdown of the reservoir, the
pool remains at the level of the holes punched
into the old intake tower (Elevation 1048.0 feett).

1.3 PERTINENT DATA

a. Drainage Area (square miles) - 0.95
b. Discharge at Dam Site (c¢.f.s.) -
Maximum Flood - Unknown
Spillway Capacity (Crest El. 1053.0 ft.;
at Pool E1. 1053.7 ft.) - 82

c. Elevation (feet above Mean Sea Level [M.S.L.}) -

Design Top of Dam - 1054.0
Minimum Top of Dam - 1053.7
Spillway Crest (At Time of Inspection) - 1053.0
Spillway Crest (Design) - 1050.0
; Streambed at Centerline of Dam - 1031
3 Maximum Tailwater of Record - Unknown

a. Reservoir (feet) -

Length of Maximum Pool =~ 1600
Length of Normal Pool - 1500

e. Storage (acre-feet) =-
Top of Dam (El. 1053.7 ft.) - 54.5
Normal Pool (El. 1053.0 ft.) - 47.3

f. Reservoir Surface (acres) -
Top of Dam (El. 1053.7 ft.) - 10.5
Normal Pool (El. 1053.0 ft.) = 10.2

g. Dam -
Type - Diaphragm

earthfill

Length (feet) - 410
Height (feet) - 23
Top Width (feet) - 12
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Side Slopes - Upstream - 1.5H:1V

, . ) Downstream - 2H:1V

k- Zoning - None

Impervious Core - Concrete core wall with buttresses
on 16 foot centers. Top elevation

It is approximately 4 feet below top

s 4 of dam.

Cut-off - The foundation for the concrete core wall
extends 6 to 12 feet below the original
ground level and a 2 foot key was socketed
into bedrock below the center of the founda-

tion.
: Grout Curtain - None
28 Drains - None
h. Diversion and Requlating Tunnel - None

i. Spillway -

Type = Broad-crested
weir
Length of Crest Perpendicular to
Flow (feet) - 50
Crest Elevation (At Time of Inspection;
feet M.S.L.) - 1053.0
Crest Elevation (Design; feet M.S.L.) - 1050.0
Gates - None

Upstream Channel - The upstream chanmnel had an obstruc-
tion placed on it consisting of
mortar and block covered with earth.

. Downstream Channel - Fifty feet by 2 feet chute channel

i discharging into natural rock-

lined streambed.

j. Regulatory Outlets - A 16 inch cast-iron pipe, from a
circular i1ntake tower in the reservoir, exiting into
the abandoned pumpnouse downstream. The intake on the
tower is not functioning because of silt; however, nine
2 inch diameter holes at El. 1048.0 ft. now serve to
drain the reservoir. A control valve (gate type) is on
the downstream end of the pipe.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

v The review of information for this dam included Pennsylvania
s Department of Environmental Resources' (PennDER) File

; No. 63-7. Included in this file were a print of the
original design drawing (Plate 3) and the correspondence

i file. The following information is contained in the

X correspondence file:

ont "

1) Application Report prepared by the Water
Supply Commission (PennDER predecessor),
dated 11 May 1914.

e oot o sy o

2) Progress Reports and Final Report prepared by
the Water Supply Commission (final report
dated 30 November 1914).

3) Miscellaneous post-construction inspection ]
reports, photographs, and correspondence by :
PennDER personnel, including the last recorded
inspection on 22 June 1972.

4) Photographs taken by the Pittsburgh District
Corps of Engineers' personnel on 12 May 1972
and 24 September 1979.

3 2.2 CONSTRUCTION

The American Zinc and Chemical Company of Langeloth,
Pennsylvania originally designed and constructed Zinc
Dam for water supply purposes. The following individuals
were responsible for this work: Mr. N. L. Heinz,
General Manager; Mr. J. W. Geib, Assistant to General
Manager; Mr. H. M. Roy, Engineer; and Mr. MacBeth,
General Superintendent of Construction. Work on the
dam started in April 1913 and was essentially complete
in November 1914. Although the dam was started without
a permit, the Water Supply Commission of Pennsylvania
did scrutinize the design and construction at an early
stage in the construction. Design changes were recom-
’ mended and incorporated into the dam.

o sl - ol
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2.3 OPERATION

Operation records are not available for this dam. 1In
recent years the reservoir has been maintained at a
level approximately one foot below the top of dam.
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2.4 EVALUATION

a.

Availability - The information used is readily
available from PennDER's File No. 63-7.

Adequacy - The information available is adequate
for a Phase 1 Inspection of this dam.

Validity - There is no reason to doubt the validity
of the information reviewed.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

General - The inspection was performed on 20 November
1979 and no unusual weather conditions were present.
The pool was drawn down at the time of inspection

and the owner was in the process of making some
modifications to the dam. The dam and appurtenant
structures were in very poor overall condition.
Noteworthy deficiencies are described briefly

below. The complete visual inspection check list,
field sketch, top of dam profile, and typical
cross-section are presented in Appendix A.

Dam - The embankment had been overtopped sometime
in the period between 1972 and 1979. The majority
of the flow passed over the embankment immediately
to the left of the spillway (see Photo 6), while a
minor amount of overtopping (see Photo 10) had
occurred from approximate Station 2+50 to Station
3+00 (approximate stationing is shown on the field
sketch). At both locations a portion of the
downstream embankment had been eroded. On a brief
visit to the dam on 19 September 1979 while the
reservoir was at full pool, seepage was observed
passing through the embankment to the left of the
spillway, then passing under the spillway training
wall at the edge of the downstream crest. The
seepage then exited from beneath the spillway

chute slab approximately one-half of the way down
the embankment (see Photo 2). This seepage has
caused the undermining and deterioration of the
spillway chute slab. Previous photos taken in

1972 show this same seepage passing through the
embankment and entering and exiting from under the
spillway. This seepage contributed to the formation
of the erosion ditch on the downstream slope
immediately to the left of the spillway. In 1972
repairs were ordered and performed to the embankment
on the left side of the spillway. During an
inspection conducted after the repairs were completed,
no seepage was observed. It is estimated that the
recently observed seepage may be related to the
overtopping and erosion of the embankment and
subsequent repairs using improper backfill construc-
tion and materials.

A hole in the downstream face was observed on
20 November 1979 with an erosion gully below it.
This hole, located approximately 20 feet to the
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right of the spillway and 5 feet below the crest,
- _ was not flowing at the time of inspection. However,
i it should be noted that the pool was drawn down at
1 the time of inspection.

Small trees are present on the downstream slope of
the embankment and the vegetation on the downstream
slope was thick and, therefore, slightly hindered
the inspection. The area below the left side of
ES | the embankment was marshy and covered with cattails.
. A pipe located to the left and slightly downstream
' from the abandoned pumphouse was standing vertical
and was full of water. After a portion of the
water was removed from the pipe the water level .
| rose again very slowly to the top of the pipe,
] thus indicating that an artesian condition exists
f in the downstream area. (Details such as the
- | depth of the pipe or the material into which it
,,) was installed is not known.)

c. Appurtenant Structures - The spillway structure is
in very poor overall condition. The downstream
half is undermined and deteriorated (see Photo 2).
The crest elevation of the spillway was modified
{(raised) with a concrete block and mortar wall
with earth piled on top. The freeboard was reduced
to as low as 0.4 foot, while approximately one foot
was the average (see Photos 3 and 5).

The outlet structure (water works) has been abandoned :
for a number of years. The intake is silted up P
and nonfunctional. At the time of the inspection, :
nine 2 inch diameter holes were punched through :
the wall of the riser tower at approximate Elevation ~
1048 feet. These holes were placed to maintain a §
conservation pool below the spillway crest. The

16 inch cast-iron pipe exiting inside the abandoned
pumphouse was cleaned out prior to the holes being
placed in the tower and a new valve installed just
upstream from the exit in the pumphouse {see

Photo 8). The water which flowed into the pumphouse
was allowed to seek its own exit from the pumphouse.

d. Reservoir Area - The reservoir has become very
silted in. The deepest point by the intake riser
is only 2.4 feet (Elevation 1045.6 feet) below the
water level at the time of inspection (Elevation
1048 feet). This is approximately 8.4 feet below
the design top of dam.

The area on the right side of the reservoir is
moderately sloping and forested. The left side is
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parallel to an old railroad line running approxi-
mately 100 feet to the left of the shoreline. A
sewer line pipe runs parallel to the left shore-
line of the reservoir and open manholes along the
pipe can be observed. One open manhole for this
sever line is present in the crest of the dam at
the left abutment. Upstream from the reservoir is
the community of Langeloth, Pennsylvania.

e. Downstream Channel - The downstream channel flows
on a mild (less than 1 percent) slope through a
forested area for approximately 1500 feet before
passing under a railroad line. The confluence
with Burgetts Fork is an additional 100 feet
beyond the railroad line. Across Burgetts Fork is
an auto repair shop. An additional 25 homes are
located in the floodplain of Burgetts Fork within
2000 feet downstream of the confluence of Burgetts
Fork and the stream from the dam.




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

There are no formal written procedures in the event of
s impending failure of the dam. The dam is now reportedly
' visited everyday by someone from the Bologna Coal
Company. Modifications recently performed to the dam
should keep the pool drawn down to Elevation 1048 feet
providing heavy rainfall does not occur.

It is recommended that formal emergency procedures be
prepared, prominently displayed, and furnished to all
operating personnel.

4.2 MAINTENANCE OF DAM

Maintenance of the dam has become the responsibility of
Bologna Coal Company. It is recommended that formal
maintenance procedures be developed and implemented.

4.3 MAINTENANCE OF OPERATING FACILITIES

Bologna Coal Company is responsible for maintenance of
the operating facilities. Although maintenance of

3 these facilities were not performed by the previous
owners, Bologna Coal Company has taken steps to keep

the pool drawn down and has installed a new valve at

the downstream exit of the 16 inch outlet pipe. However,
it is recommended that formal procedures be developed.

It is recommended that an upstream valve (or other type
of closure) be installed in the outlet pipe. Closure
of this valve in the event of a pipe rupture or leak
will help protect the embankment.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There are no warning procedures in the event of a dam
failure. An emergency warning procedure should be
developed.

4.5 EVALUATION OF OPERATIONAL ADEQUACY

The maintenance performed by previous owners of the dam
has been very poor. Modifications performed by a
previous owner has jeopardized the safety of the entire
structure. Bologna Coal Company should be commended on
having taken steps to reduce the unsafe condition of
the dam; however, such steps are only intermediate and
the necessary repairs (or breaching) of the dam should

‘- be carried out and the required maintenance performed
as necessary.

10
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5.1

SECTION 5 - HYDRAULIC/HYDROLOGIC

EVALUATION OF FEATURES

a.

b.

Design Data - No hydrologic or hydraulic design
calculations are available for Zinc Dam.

Experience Data - Although no specific records of
major floods are available, washed out areas along
the crest of the dam indicate that the dam has
been overtopped in the recent past. From the
extent of these eroded areas, it is believed that
the depth of overtopping was from 0.1 to 0.3 foot.

Visual Observations - There is one major low spot
on the dam crest which is only 0.7 foot above the
present spillway crest elevation. Erosion of the
dam crest has taken place in this area despite

what appears to be past efforts to fill this spot.

A concrete block or masonry wall has been placed

in the spillway to raise the crest from the original
design Elevation of 1050.0 feet to an average
Elevation of 1053.0 feet. This wall is shown in
pictures taken in May 1972 and September 1979.

Prior to the most recent inspection (November

1979), this wall had apparently been covered up by
loose earth and rock, making it impossible to
inspect its condition.

Overtopping Potential - Zinc Dam is a "Small"

size, "High" hazard dam requiring evaluation for a
spillway design flood (SDF) in the range of the

1/2 Probable Maximum Flood (1/2 PMF) to the Probable
Maximum Flood (PMF). Because of the relatively

low number of structures in the downstream damage
center and the relatively small size of the drainage
area and impoundment, the 1/2 PMF has been selected
as the SDF.

The hydraulic capacity of the dam, reservoir, and
spillway was assessed by utilizing the U.S. Army
Corps of Engineers Flood Hydrograph Package,
HEC-1. The hydrologic characteristics of the
drainage basin, specifically, the Snyder's unit
hydrograph parameters, were obtained from a
regionalized study conducted by the Baltimore
District of the U.S. Army Corps of Engineers.
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Analysis of the dam and spillway was performed
assuming that the concrete block or masonry wall
previously mentioned is in place in the spillway.
For this spillway configuration, the dam will be
overtopped by a maximum depth of 1.1 feet for a
duration of 14.9 hours during the 1/2 PMF event.

The dam is capable of passing approximately S5 percent
of the PMF without overtopping.

Spillway Adequacy - The dam, as outlined in the
above analysis, would be overtopped by the 1/2 PMF.
The long duration of overtopping combined with the
overall poor condition of the dam would more than
likely lead to the dam's failure.

To assess the impact of the dam's failure on the
damage center downstream in Slovan, the 1/2 PMF
was routed downstream and compared with conditions
that would exist if the dam would not fail. This
analysis indicated that there is no significant
increase in damage from the non-failure and
failure cases. This is primarily due to the large
depth of overtopping in the non-failure case and
the limited breach depth allowed in the failure
case. A breach depth of only four feet is used
because of the presence of a concrete core wall in
the dam which extends to within four feet of the
dam crest.

The relatively small change in downstream damages
which results from dam failure during overtopping
places the dam's spillway in the "inadequate" as
opposed to "seriously inadequate" category.

12




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - As discussed in Section 3,
seepage had been flowing through a section of the
embankment to the left of the spillway and sub-
sequently undermining the spillway chute slab.
Although the pool has been drawn down, a piping
hole through the embankment still exists and
should be corrected. Furthermore, the spillway
structure should be reconstructed to provide
adequate spillway capacity to prevent overtopping
and protect the embankment from erosion.

The hole observed to the right of the spillway on
the downstream face should be repaired. This area
should be examined for seepage when the pool is at
or above Elevation 1050 feet.

The marshy area at the toe of the embankment on
the left side is not considered to adversely
affect the embankment at this time. However, it
is recommended that this area be examined during
the annual inspections and the condition recorded.

b. Design and Construction Data - Calculations of
embankment slope and foundation stability were not
available for review. According to information in
the PennDER file for this dam, the foundation of
the concrete core wall extended through shale and
limestone into a tight sandstone. Because of the
low height of the earthfill section of the dam and
the inclusion of a buttressed concrete core wall,
it is inferred that further assessments of the
structural stability are not necessary for this
Phase I Inspection Report.

c. Operating Records - No operating records are
available for Zinc Dam and reservoir. The previous
procedure of maintaining the reservoir level very
near the elevation of the top of dam was an unsafe
practice relative to overtopping of the dam. This
procedure has been revised and other procedures do
not indicate cause for concern relative to the
structural stability of the dam.

d. Post-Construction Changes - The modification of
the spillway crest reducing the spillway capacity
could possibly have had serious consequences for
the dam. The dam had been partially overtopped as

13
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a result of this modification. Changes recently
performed have helped to reduce the unsafe condition
of the dam; however, permanent solutions are
recommended.

Seismic Stability - The dam is located in Seismic

Zone 1 of the "Seismic Zone Map of the Contiguous
United States," Figure 1, page D-30, “Recommended
Guidelines for Safety Inspection of Dams." This

is an area of minor seismic activity and further
assessment of the seismic stability is not necessary.




S i

SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

p ! 7.1 DAM ASSESSMENT ;

a. Safety - Z2inc Dam is evaluated as a "High" hazard -
f "Small" size dam requiring a spillway capacity in
» the range of 1/2 PMF to PMF. The 1/2 PMF was
: chosen as the SDF because the dam is on the low
side of the "Small' size category. As presented
in Section 5, the spillway and reservoir were
determined to have a capacity of only 5 percent of
the PMF. However, analyses performed to assess
the impact of the failure of the dam on the damage
center downstream compared with conditions if the
dam would not fail indicate that no significant
increase in damages would probably occur. Because
of this the spillway is assessed as being “inade-
quate, " but not "seriously inadequate."

The overall condition of the dam at the time of
inspection was very poor. The seepage through the
embankment observed on 19 September 1979 combined
with the evidence of overtopping and material
blocking the spillway crest led the engineers
performing the hazard review of the dam to assess
the dam as being in an unsafe condition. This
situation was reported that day by telephone to

the Baltimore District, Corps of Engineers. PennDER
was subsequently notified by the Baltimore District,
Corps of Engineers, and their regional representative
y examined the dam and concurred to the immediate

Y drawdown of the reservoir. The pool has been

: drawn down to Elevation 1048 feet (approximately

6 feet below the design top ¢f dam) and actions

have been taken to correct the deficiencies of

the dam.

b. Adequacy of Information - The information available
and the observations made during the field inspection
are considered sufficient for this Phase I Inspection
Report.

RERE Y TN

c. Urgency - The presence of the seepage through the
dam and the evidence of previous overtopping of
the dam indicated that the dam was in need of
emergency attention. The subsequent action taken
by the owner has reduced the potential for cata-
strophic failure of the dam. However, the action
taken is considered temporary and permanent repairs
or breaching of the dam (whichever the owner finds

.- more advantageous) should be performed immediately
e by the owner.

15

R i i s e - - - — . AT . R o . S




d. Necessity for Additional Data/Evaluation - The
hydraulic/ hydrologic analyses performed for this
b ¢ dam has indicated the need for additional spillway
capacity. In addition, the condition of the
spillway has deteriorated to such extent that
; reconstruction is recommended. Therefore, the
. owner should retain the services of a qualified
3 professional engineer experienced in the design
and construction of earth dams to develop recom-
mendations for the reconstruction of the spillway.
Additionally, the engineer should provide recom-
mendations for the repair of the embankment
immediately to the left of the spillway and the
left portion of the embankment which has been
overtopped.

1 7.2 RECOMMENDATIONS/REMEDIAL MEASURES

It is recommended that the owner give consideration to

:w permanently breaching the dam as an alternate to perform-
ing the necessary repairs to the structure. 1If, however,

the owner feels the dam and reservoir constitutes an

important part of their water supply system, then the

following items should be performed without delay.

Items 1 through 4 below should be designed by a qualified

professional engineer experienced in the design of

earth dams.

WeyoTen

1) Reconstruct the spillway structure (using
current design standards). 3

2) Repair the embankment to the immediate left
of the spillway where seepage through the
embankment was previously observed. This
should include any necessary excavation/
investigation to determine the limits of
sound material.

3) Repair the downstream slope where the embankment
has been overtopped or eroded.

4) Repair the hole to the right of the spillway;
the subsequent inspection for seepage should
be performed if the reservoir reaches Elevation
1050 feet or higher.

5) The trees and brush on the dam should be
cleared. 1In addition, it is advisable that
the dense vegetation be removed and replaced
with well maintained grass to facilitate
future inspections.

‘
. A
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g, 6) The marshy area at the left downstream toe of
K the dam should be examined periodically for

: seepage. The quantity and turbidity of any
1 seepage identified should be recorded to
E identify any changing conditions.

7) Upstream closure (i.e. gate valve) should be
> 4 installed in the outlet pipe. Closure of
: this valve in the event of a pipe rupture or
leak will help protect the embankment.

In addition, the following operational measures are
recommended to be undertaken by the owner:

1) Develop a detailed emergency operation and
warning system.

2) During periods of unusually heavy rain,
provide around-the-clock surveillance of the
dam.

3) When warning of a storm of major proportions
is given by the National Weather Service, the
owner should activate the emergency operation
and warning system.

It is further recommended that formal inspection,
maintenance, and operation procedures and records be
developed and implemented.

17
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3 APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,
TOP OF DAM PROFILE, AND TYPICAL CROSS-SECTION
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TOP OF DAM PROFILE
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$
CHECK LIST B-S
HYDROLOGIC AND HYDRAULIC DATA
4 . ENGINEERING DATA
3 (primarily low-density
residential with one re-
B cently completed housing
¥ development near the upper
) DRAINAGE AREA CHARACTERISTICS: 0.95 sq.mi. end of t?e ;mbggndmn;)
. t.
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): (47.3 ac.-ft.)
16 55 * , ft.
ELEVATION TOP PLOOD CONTROL POOL (STORAGE CAPACITY): (54.5 ac.~-ft.)
ELEVATION MAXIMUM DESIGN POOL: Unknown
E ELEVATION TOP DaM:  1054.0 ft.
CREST: Spillway
a. Elevation 1053.0 f¢.
b. Type Broad cres w
€. Width of Crest Parallel to Flow 1.0 ft.
d. Length of Crest Perpendicular to Flow _ 50 ft.
e. Location Spillover 60 ft, from richt abutment
£. Number and Type of Gates None
OUTLET WORKS:
k- 4 a. Type One 16 in. dia. pipe
3 b. Locaticn At center Of embankment
3 c. Entrance iInverts 9-2 in. dia. EoIes‘ El. 1048.0 to 1048.7 ft.
k. d. Exit inverts Approximate .0 ft.
K : e. Emergency drainéown !aciIities gone
HYDROMETEOROLOGICAL GAGES: None
a.
b. Location
C. Records
. MAXIMUM NON-DAMAGING DISCHARGE No record.s available
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APPENDIX C

PHOTOGRAPH LOCATION PLAN AND PHOTOGRAPHS




DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Dam
Top Photo - Overall View of Dam from Left Abutment
(OV=-T) (Note areas of overtopping in the
embankment at left center of photo)
Bottom Photo - Overall View of Dam from Right
(OV-B) Abutment (Spillway is at the center
of photo)

Photograph Location Plan

Photo 1 - View of Entrance to Spillway (Syphon used for draw-
down in center of photo)

Photo 2 - View of Spillway Slab (Area at center of photo
where the slab is broken out is the exit point for
seepage from the left side of the spillway)

Photo 3 - View Across Crest of Spillway (Note, owner had
' already started removal of the spillway for abandon-
3 ment or repairs)

y Photo 4 ~ Close-up View of Spillway Slab Condition; Area at
] Upper Center of Photo Exit Point of Seepage from Left
i Side of the Spillway

Photo 5 ~ Close-up View of Additional Material Placed on Spill-
way Crest; Bottom End of Rule Shows the Original
Crest of the Spillway

Photo 6 ~ View of Eroded Area on the Downstream Embankment
to the Left of the Spillway

Photo 7 =~ View of Intake Tower

1
§
i
¢
H
i
v
L4
f
]

Photo 8 -~ View of Outlet in Abandoned Pump House Downstream
Photo 9 -~ View of the Upstream Embankment Slope
Photo 10 - View of the Downstream Embankment Slope (Note

erosion along downstream crest of the embankment)

Note: Photographs were taken on 20 November 1979.
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ZINC DAM

- r———

PHOTO 1. View of Entrance to Splliway
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PHOTO 2. View of Spiliway Slab
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ZINC DAM

PHOTO 3. View Across Crest of Spillway
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PHOTO 4. Close-up View of Spillway Slab Condition
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ZINC DAM

PHOTO 5. Close-up View of Additional Material Placed on Spillway Crest

PHOTO 6. View of Eroded Area on the Downstream Embankment to the
Left of the Spiliway
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ZINC DAM

PHOTO 7. View of Intake Tower

PHOTO 8. View of Outlet in Abandoned Pump House Downstream




- ZINC DAM
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PHOTO 9. View of the Upstream Embankment Slope

PHOTO 10. View of the Downstream Embankment Slope
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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PREFACE

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

The hydrologic determinations presented in this

Phase I Inspection Report are based on the use of

a snyder's unit hydrograph developed by the U.S.

Army Corps of Engineers. Due to the limited

number of gaging stations available in this hydrologic
region and the wide variations of watershed slopes,
the Snyder's coefficients may yield results of
limited accuracy for this watershed. As directed
however, a further refinement of these coefficients

is beyond the scope of this Phase I Investigation.

In addition, the conclusions presented pertain to
present conditions, and the effect of future
development on the hydrology has not been considered.
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HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

NAME OF DAM: ZINC DAM

PROBABLE MAXIMUM PRECIPITATION (PMP) = _ 24.] INCHES/24 HOURS(I)

STATION 1 2 3 4
Station Description ZINC DAM
Drainage Area (square miles) 0.95

Cumulative Drainage Area
(square miles) 0.95

Adjustment of yur(ggr

Drainage Area (%) ZONE 7
6 Hours 102
12 Hours 120
24 llours 130
48 Hours 140
72 Hours -
Snyder Hydrograph
Paramecers
Zoune (3) 28
(4)
CP/C: 0.57/1.7
L (miles) (s) 1.53
(s)
Lca (miles) 0.77
- . 03
tp Ct (L Lca) (hours) 1.79

Spillway Data

Crest Length (ft) 50.0

Freeboard (ft) 0.7

Discharge Coefficient 2.80

Exponent 1.5
(1)

Hydrometeorological Report 33 (Figure 1), U.S. Army, Corps of Enginecers, 1956,

(2)derometeorological Report 33 (Figure 2), U.S. Army, Corps of Engineers, 1956.

(3)Hydrologtca1 zone defined by Corps of Engineers, Baltimore District, for determining Snyder's Coefficients
(C_and C).
P t

(“)Snydcr'- Coefficients.

(S)L = length of longast water course from outlet to basin divide.
L " Length of water course from outlet to point oppoeite the centroid of drainage area.

[
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APPENDIX F

REGIONAL GEOLOGY
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APPENDIX F

REGIONAL GEOLOGY
ZINC DAM
NDI No. PA 00496, PennDER No. 63-7

REGIONAL GEOLOGY

The dam is located in an unglaciated area of the Appalachian
Plateaus Physiographic Province. The bedrock units below
the dam are members of the Monongahela Group, Pennsylvanian
System. These units are typically cyclic sequences of
shale, limestone, sandstone, and coal. Downstream from the
dam on the right hillside above the channel there is an
outcrop of approximately one foot of limestone overlain by
one foot of shale. The stream channel bed consists of

hard, carbonaceous and slightly calcareous sandstone.

Located approximately 155 feet (Elevation 885 feet) beneath
the dam site is the Pittsburgh Coal which has been mined by
the American Zinc and Chemical Company's Langeloth Mine.
However, lower coals have not been extensively mined in the
area.
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J GEOLOGIC MAP
5 Zinc Dam

!
- NODI No. PA 00496 Washington County
Reproduced from
Greater Pittsburgh Region Geologic Map.
Compiled by W R. Wagner and others, 1975
i Scale' One Inch Equals Approximately Two Miles
£ See Legend, Next Page
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GEOLOGY MAP LEGEND
Y GROUP FORMATION DESCRIPTION
Alluvium {  sand, gravel, clay.
L Ot
Terrace deposiis Sand, clay, gravel on terraces above present
o rivers; includes Carmichacls Formation,
i
- |
, Cyclic sequences of sandstone, shale, red beds,
. Greene thin limestones and coals.
. )
! Q
| o
: § W . Cyclic sequences of sandstone, shale, limestone,
o ! 4 ashington Pw and coal; contains Washington coal bed at base.
oaN 5
. (=]
{
i Waynesburg ] Cyclic scquences of sandstone, shale, limestone
and coal; contains Waynesburg coal bed at base.
A
1
'

MONONGAHELA Pm Cyclic sequences of shale, limestone, sandstone

and coal; contains Pittsburgh coal bed at base.

Cyclic sequence of sandstone, shale, red beds

sselman Pcc sequ
Ca and thin limestone and coal.

Ames
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CONEMAUGH

R e

Cyclic sequences of sandstone, shale, red beds
and thin limestone and coal; several fossil-

Glenshaw Pcg | 2 N .
iferous limestone; Ames limestone bed at top.

o

3] Pa
; Cyclic sequences of shale, sandstone, limestone,
w and coal: contains Brookville coal at base and
b b Vanport Upper Freeport coal at top; within group are
pp! P! top up
O the commercial Vanport limestone and Kittann-
i B ing and Clarion coals,
: <
: Pa
;
; ‘.
$ cggx | Sandstone and shale; contains some conglom-
: POTTSV“'LE ;?g,,‘ crate and locally mincable coal.
'* .».“/l':
) '
’ "!?- Red and green shale with came wandaone

containe Wympe Cap and Lovathanng tane
e stones

Mauch Chunk

! Sandstone and dhate with Burg:  cinedatoee
Pocono Wl A top




