
IF 
A PR a

~II __
--

_  

-up Iimu 
_!UU.

I



1.0 ~~~ OO~
______ 

E~ 0122L 36

I . I ..~~ 

u~ ~~~

~111~11111’ .25 UhI~ ffll~
MICROCOPY RESOLUTION TEST CNART

NAIIONAL BUREAU OF S FANOAR DS-1 963 A



- — —

~~~~~~~~~~~~~~~~~~~~~~

DE LAWA R E RIVER BA SIN

MINERSVILLE DAM NO. 4
NDI NO. PA—00675
DER NO. 54—’39

SCHUYLKILL COUNTY , PENNSYLVANIA

PHASE I INSPECTION REPORT
NATIONAL DAM INS PECTION PROGRAM

Distribution Unlimited
Approved for Public Release
Contract No . D&CW31—79—C—0012

-
~
--1 .- 

-

“iII
PREPARED FOR

DEPARTME NT OF THE ARMY
‘Ba ltimo r e Distric t , Cor ps of Engineers

Baltimore , Mary land 21203

BY

Ber ger Assoc iates , Inc.
Harrisburg , Penns yl van i a

APRIL 1979

ORIOINAL CONTAINS COLOR PLATES: ALL 000
REPRODUCTIONS WILl, BE IN BLACK AND WHIT~

a .

. 1  
,.. .

~~~~~~~~~~~~~~~~

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~



________ -— - — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DDC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT

REPRODUCE LEGIBL Y.

L

I

.
-

~

.
,,-

.

.- .,
. . ,. 

~~~~~ .: ~~~~~~~~~~~~ _.



- ~~~~~~~~~~~~~~ ~~
--- . , .

~~~---,- ~~~ 
. .~~ - 

_______ - -

I Nat ional Darn Inspection Program. 

-

Mineraville Dam Ntnuber 4 (NDI.PA 4Q675,

~~~~~ki?~~CouIty, Pe YIv~~L~~ 
Phase

I Inspection Report. 
______ / -

This report has been prepared under guidance contained In the
Recommended Guidelines for Safety Inspection of Dams, for Phase I Investi-
gations. 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 darn is based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
ikivestigations, 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 evoluntionary in nature. It would be incorrect to assume that the
present condition of the darn 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 spilivay capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I REPORT

NATIONAL DAN INSPECTION PROGRAN

I BRIEF ASSESSMENT OP GENERAL CONDITION S
- AND RECOMMENDATIONS

- t
Name of Dam: Minersville Dam No.4, NDS NO. PA—00675

State & State No.: PENN SYLVANIA, 54—39

County: SCHUYLKILL

Stream: DYER RUN

Date of Inspection: November 2, 1978

Based on the visual inspection , past performance and the available
engineering data, the day’ and its appurtenant structures appear to be in
good condition.

The hydrologic and hydraulic calculations indicate that the spiliway for
this darn has the capacity for passing 47 percent of the Probable Maximum
Flood (PNF) without overtopping the embankment. Although 1/2 PMF will
cause some overtopping, the depth of flow due to the overtopping is less
than that Judged to cause failure and therefore, the spiliway, while
inadequate, is not considered seriously inadequate.

The following recommendations are made for action by the owner:

1. That the seepage discharge from the toe of the embankment be
observed and recorded on a regular basis, noting clarity and
volume of the flow. If color appears or if the volume of flow
increases, take Immediate steps to determine the cause and
implement remedial action.

• 2. That a detailed hydrologic and hydraulic analysis be made
including recommendations to improve the spiliway capacity.

3. Develop a means for positive cutoff or closure of the upstream
end of the 24—inch pipe in the event of an emergency.

4. That the apparent good maintenance be continued on a regular
basis.
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5. That a formal downstream warning sy stem be dçveloped and
implemented along with a procedure f or surveillance during
periods of high or prolonged rainfall or during other emer-
gency conditions.

S

SUBMITTED BY: • OVED BY:

BERGER ASSOCIATES, INC.
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PHASE I INSPECTION REPORT

NATIONAL DAN INSPECTION PROGRAM

MINERSVILLE DAN NO.4

NDS—ID NO. PA—00675
DER—ID NO. 54—39

SECTION 1 — PROJECT INFORMATION

1.1 GENERAL

A. Authoritjr

The Dam Inspection Act, Public Law 92367, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a
program of inspections of dams throughout the United States.

B. Purpose

The purpose is to determine if the dam constitutes a hazard to
human life and property.

1.2 DESCRIPTION OF PROJECT

A. Description of Dam and Appurtenances

The Minersvllle Dam No.4 Is a rockf ill dam with a concrete
core wall in the center of the dam section. The darn is a modified 

-•

structure which was originally built in 1912. The darn, at that time,
had the overflow structure at the center of the embankment and consisted
of a concrete slab constructed across the breast and over a 1—1/2 foot
deep vertical notch in the core wall. The flow across this broad crested
weir was allowed to discharge over the downstream rock slope. The dam
was modif ied in 1928 when the embankment was enlarged and a new spillway
was constructed at the left abutment of the embankment. In 1974 repairs
and improvements to the spiliway were made as a result of damages in-
curred during the 1972 (Agnes) storm.

The darn, as it now stands, is a rockfill dam with a concrete
core wall. This wall is founded on rock. The top of the core wall is
at elevation 1432.5 which is 2.5 feet below the crest elevation of the
embankment at elevation 1435.0. (Note: Project datum is 25 fee t less
than the USGS elevations). 

~~~

. 

> ~~~~~~~~ ~~~~~~~~ 
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The downstream slope is a rockf ill having a slope ratio of 1.SH
• to lv. The upstream slope is also rockf ill with a slope ratio of 3H to
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1V down to elevation 1420, then 3.SH to lv to the upstream toe. The
upstream slope surface above the waterline, is filled with some sand and
gravel.

The spillway, at the left abutment, is a 65 foot long broad
crested veir with a crest elevation of 1430.0 (five feet below the top

• of dim). Concrete walls channelize the discharge down a concrete chute
to a concrete drop structure which forms the stilling basin for the
outflow. A rip—rapped channel directs the flow from the stilling basin
to the natural channel of Dyer Run.

The outlet for this dam is a 24—inch cast iron pipe. The
control structure is a valve house located at the downstream toe of the
embankment. Three valves regulate the flow through this structure
including two 24—inch and one 10— inch. The 10—inch is used as a low
flow control bypass.

The dam is used as a reserve water supply source for the
Minersville Water Authority.

B. Location: Cass Township, Schuylkill. County
• U.S.G.S. Quadrangle, Minereville, PA

Latitude 40°—44.7’, Longitude 76 —17.8’ -

Appendix F, Plates I and II

j t • - C. Size Classification: Small (Height 37 feet)

& (Storage 324 acre—feet)

D. Hazard Classification: High (See Section 3.l.E)

E. Ownership: Minersville Water Authority
243 North Street
Minersville, PA

F. Purpose: Water Supply

G. Design and Construction History

The Minersville Dam No.4 was designed by William Dechant,
Engineers of Reading, Pennsylvania, and constructed by the Minersville
Water Company in 1912. This dam was a rockf ill dam with a concrete core
through the embankment and is founded on rock. The embankment length

• • was about 650 feet and its height was 37 feet above the Dyer Run stream—
bed. The concrete core wall was 3 feet 6 inches at the top and 5 feet
6 inches thick at the bottom and was reinforced with steel rails, steel
wire and galvanized iron. The wasteway (spillvay ) consisted of a 100—
foot wide broad crested weir made of a concrete slab across the top
width of the embankment on a 1—1/2 foot deep notched portion of the core
wall. The discharge, which was allowed to flow down over the downstream
rock slope was indicated as 570 cf a at the full spillvay capacity.

— 2 —
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The outlet consisted of a 24—inch pipe encased in concrete
over its entire length. Controls for this outlet were contained in a
valve house located at the toe of the downstream slope of the embank-
ment.

Commonwealth inspectors noted the low capacity of the spi]lvay
and required the owner to improve this condition. The requirement was
met by adding one foot to the core wall height in 1914.

In 1928, the Water Company made application to the then Pennsyl-
vania Department of Forests and Waters to make modifications to the darn.

• The modifications were major. The top of the darn elevation was raised
and an entirely new spillway and outlet channel was constructed. Refer
to Plate III, Appendix F, for details.

In 1933, application was made to permit the installation and
use of flashboards on the spillway crest. The use of the flashboards
was to be temporary using them only during periods of extended dry
weather. The application was approved for a period of two years. It
was renewed in 1935 for an additional two years. In reality the f lash—
boards have been used beyond 1937 to as late as 1977 without a new
permit. A recent application for a flashboard permit was refused by PennDER.

In 1974, repairs designed by Gannett, Fleming, Corddry and
Carpenter, were made to the spillway of this darn as a result of erosion
of the outlet channel due to high intensity storms, especially the 1972

• (Agnes) storm. Several contracts were awarded for cleaning debris from
the spillway outlet channel, construction of a new spillway outlet
channel slab, guniting of eroded and badly weathered concrete surfaces
and construction of a drop type structure to form a stable stilling
basin.

The darn at the present time reflects the above noted modif i—
cations and repairs.

H. Normal O~eratLng Procedures

The water from Dam No.4 is used for domestic water supply.
Water is released from this dam through the 24—inch outlet pipe to the
natural stream channel of Dyer Run where it flows about 1.8 miles
downstream to a smaller reservoir where the distribution facilities are
located. The use of the No.4 dam is dependent upon the demands on the
lower reservoir.

l.3~ PERTINENT DATA

-

V 
A. Drainage Area (square miles)

Computed for this report — 2.43

• From Report to Water Supply Commission
regarding dam application — 2.56 Use 2.43

— 3 —
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• B. Discharge at Dam Site (cubic feet per second)

See Appendix C for hydraulic calculations)

Maximum known flood, June 22, 1972, estimated
on basis of nearby gaging station (peak inflow) 630

24—inch blowoff at pool elevation 1430.2 feet 66

24—inch blovoff at pool elevation 1405 feet 21

Spiliway capacity at pool elevation 1435 feet
(top of dam) 2,270

— C. Elevation (feet project datum, add 25 for approximate
feet above mean sea level)

• Top of dam (design elevation) 1,435

Top of dam (low point) 1,435.1

Spillway crest 1,430.2

Blovoff and outlet pipe invert ups tream end 1,403

t Blowoff and outlet pipe invert downstream end,
about 1,401

Stream bottom at centerline of dam, estimate 1,400

Normal pool 1,430.2

D. Reservoir (feet)

Length of maximum pooi 1,700

Length of normal pool 1,300

E. Storage (acre—feet)

Spillway crest (Elev . 1,430.2) 196

Top of dam (Elev. 1,435) 324

F. Reservoir Surface (acres)

Top of dam (Elev . 1,435) 30

Spillway crest (Elev. 1,430.2) 22

I
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~~ C. Dam (Refer to Plate III, Appendix F, for plan )

• Type: Rock! ill with concrete core wall.

Length: 825 feet including 65 foot spiliway.

Height: 37 feet to stream bottom.

Top Width: 27—1/2 feet.

Zoning: None

Cutoff: Concrete core wall — reinforced, founded on rock.

H. Outlet Facilities

The outlet facility consists of a 24—inch cast iron pipe
extending through the embankment a distance of approximately
220 feet. Closure is by two 24—inch gate valves in series
about 20 feet from the downstream end of the pipe. A gated
10—inch pipe takes of f from the 24—inch pipe between the two

V valves and provides for closer regulation of small releases.
All three valves are protected by a well—maintained valve

V - 

- 
house. There is no closure on the reservoir end of the 24—

~~~~~~~
• inch outlet pipe.

All water is released to Dyer Run. Domestic water supplies
are taken, as needed, from a smaller reservoir 1.8 miles
downstream.

I. Spillway

Type : Uncontrolled broad crested weir.

Length of weir: 65 feet.

Crest elevation: 1,430.2.

Upstream channel: Rectangular channel with concrete paved
invert. 12H to lV slope up to crest.

Downstream channel: 24H to lV rectangular concrete chute 105
feet long leads to 30-foot by 50—foot concrete drop structure
with five concrete baffles. Grade drops 12 feet in structure.
Remaining 150 feet of chute in unlined channel in bedrock with[ riprap sides.

J. Regulating Outlets

See Section l.3.H above.

— 5 —
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

As previously noted, the Minersville Dam No.4, is a modified dam
which was originally built in 1912 with major changes to the embankment
configuration and spiliway location in 1928. An examination of the
available files and records did not locate any engineering calculations
for any of the designs. The engineering data are limited to several
design drawings which detail the 1928 changes. Specifications for the
1974 repairs and improvements are on file with the owner. These documents
do not include any engineering criteria or calculations.

• 2.2 CONSTRUCTION

The building of Dam No.4 must be reconstructed from the permit
applications and the inspection reports prepared by inspectors of the
Commonwealth of Pennsylvania. There are no engineering data or records
in the files regarding the construction of the original 1912 structure
or the 1928 modification. Contract documents for the 1974 repairs and
improvements are with the owner.

t 2.3 OPERATION

There are no engineering data in the files relative to the operation
• - of this dam. As mentioned earlier, the use of this dam is dependent

upon the demand made upon the smaller supply reservoir downstream. The
24—inch outlet pipe is the major control for discharges from this facility.
Engineering information for review regarding spillway and outlet capa-
cities were not on file.

2.4 EVALUATION

A. Availability -
•

The availability of engineering data for design and constru-
ction of this dam are very limited. The narrative reports, record
photographs and the few drawings have to be relied upon to assess the
condition of this facility.

B. Adequacy

The information available from the files is not independently
suitable for making a detailed evaluation of the dam. However, the
visual inspection, f ield measuremen ts, and observed condition together
with currently developed hydrologic and hydraul ic calculations and the
available information do permit a reasonable assessment of the condition
of the dam and its capacity to pass high discharge flows.

— 6 —
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C. Operating Records

There are no formal operating records on file for review.
Information on the operation of the dam was obtained in conversation
with the owner.

- 
D. Post Construction Changes

The post construction changes (after 1912) are described in
- permit applications, inspection reports and the available drawings.

Engineering criteria or calculations are not included in the files.

• 

V 

:
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• SECTION 3 — VISUAL INSPECTION

— 3.1 FINDiNGS

A. General

The outward appearance of this dam is good. The riprap cover
V 

on the upstream and downstream slopes was found to be undisturbed. The
top of the embankment has a gravel surface which provides good vehicle
access to the spillway area. Repairs to the spillvay and its outlet
channel add to the good appearance of this facility. The outlet control

• valves are well maintained and are in good operating condition.

Steady seepage from the downstream toe of the embankment is
collected and discharged to the outlet channel. This condition is
apparently under control.

The visual check list is presented in Appendix A and photo-
graphs are included in Appendix E.

• B. Fa~bankment

• 
The upstream and downstream slopes of the embankment are in

good condition. The downstream slope is composed of dumped rock. The
upstream slope surface is composed of sand and gravel over dumped rock
to the waters edge. The top of the embankment is covered with a gravel
surface and provides a good roadway surface as access to the spiliway
area.

The survey V~d profile across the top of the dam showed a nearly
uniform top of dam elevation. Variation was 0.1 foot over its length.
There are no obvious low sections on the crest. A cross section of the
embankment, surveyed at this same time, shows the downstream slope as
33°45’ or 1—i/2H to lv. This corresponds with the design plans. The
upstream slope was measured at 2—1/211 to lV to the waters edge. The top
of the embankment was measured at 27.5 feet in width.

Inspection of the downstream slope did not reveal any seepage
from the slope surface. At one location near the center of the dam and
to the left of the valve house, there is an exposed drainage collection
point for seepage control at the toe of the embankment. The area is
surrounded with dumped rock and an 8—inch steel pipe leads from this
area to the outlet channel of the blowoff pipe. The seepage was observed
to be small (less than 2 gallons per minute) and clear and is apparently
under control.

An additional source of water flow was observed approximately 
V

50 feet downstream from the toe of the embankment along the right abut—

— 8 —
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ment. This flow is steady and flows overland to the blowoff outlet
channel. The water is clear and the estimated flow at time of inspection
was less than 2 gallons per minute. The source of this flow could be
the reservoir, but it is far enough from the embankment so that it is

V not considered a threat to the stability of the structure.

The abutments of the embankment, at the right with the original
ground surface and at the left with the apillway, were observed to be
sound.

C. Appurtenant Structures

1. Spillw~~

The spiliway, spillway outlet channel and the stilling
basin are all in good condition. The spillway is a broad crested weir
with a length of 65 feet. The concrete surface of the slabs, weir and
abutment walls have been recently (1974) gunited and have a good appear-
ance. The stilling basin is a recent improvement to the spillway and
outlet facilities and is in excellent condition.

• The spiliway approach channel is about 2 to 3 feet deep
and is clear. The approach is paved for a distance of 29 feet upstreatg

• from the overflow, then is composed of cobbles and stones into the
reservoir area.

The outlet channel, below the stilling basin is rip—
rapped on the slopes with a rock bottom to the natural stream channel
about 150 feet downstream. The channel Is not obstructed.

2. Outlet Structure

The outlet control for this darn consists of several
valves contained in a valve house located at the downstream toe of the

V embankment. A 24—inch diameter pipe is carried from the upstream toe of
the embankment, within the reservoir, through the embankment area and
into the valve house. This pipe is encased in concrete but there is no

V upstream control. The controls In the valve house include three valves;
V two 24—inch and one 10—inch. The 10-inch valve is located on a tee

connection between the two 24—inch valves and serves as a bypass feature
to provide low flow control downstream when required. The upstream 24—
inch valve is normally open and the downstream 24—inch valve is operated
as desired. The valves were opened for this inspection. They are
maintained in good condition.

Outlet from the valve house is through the 10—Inch pipe
to the outlet channel and through the 24—inch pipe to the outlet channel. V

The 24—inch pipe has a stone and concrete end wall at its terminis at
the outlet channel. The 10-inch pipe discharges into the channel to the

• — 9 —
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left of the 24—inch endwall adjacent to the previously mentioned 8—inch
pipe which conveys the seepage from the toe of the embankment to this
same location.

The outlet structure is judged to be in good operating
condition.

D. - Reservoir Area

The Minersville Dam No.4 is located in a mountainous area.
- ~~V The terrain surrounding the reservoir is heavily wooded. All adjacent

— 
land appears to be stable with minimal chance of erosion.

E. Downstream Channel

The downstream channel is a natural stream with wooded and
brush covered overbanks. The water course, known as Dyer Run, joins the
Schuylkill River about 2 miles downstream from the dam. The intake
for the Minersville water supply is a small reservoir situated about 1.8

V miles downstream from this dam on Dyer Run.

• Within the limits of the water course, from the dais to its
confluence with the Schuylkill River , there are several residences

t within the flood plain. It is considered that a dam failure would
V endanger more than a few lives and therefore, the hazard category is

“High” for this facility.

3.2 EVALUATION

The observed condition of this facility is good. All control
features are in operable condition and the seepage condition appears to

• be under satisfactory control. There is no evidence of distress on the
embankment, its slopes, abutments or beyond the toe. The spillway and
its outlet, including the stilling basin and outlet channel, are in good
repair. There is no means for closing the upstream end of the 24—inch
outlet pipe. Consideration should be given to developing a procedure
for closing this pipe in the event of an emergency.

• -10 - 
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SECTION 4 — OPERATIONAL PROCEDURES

4 • 1 PROCEDURES

The Minersville Dam No.4 is a water supply facility for the Borough
of Minersville. It is used in conjunction with a smaller reservoir
located about 1.8 miles downstream on Dyer Run. On an as—needed basis,

t the water from Dam No.4 is released to the natural stream channel where
it flows to the lower reservoir and is subsequently conveyed to the
Borough for use.

The dam is attended on a regular basis, at least once each week.
V The owners representative indicated that the 24—inch outlet pipe is

opened regularly and is opened specifically during heavy rainstorms for

f safety purposes.

The 10-inch valve for low flow control is partially opened at all
times.

• 4.2 MAINTENANCE OF DAN
V 

The dam embankment has rock slopes and does not require much main—

- 
tenance. Weed growth is controlled arid the area is kept in good repair.

4.3 MAINTENANCE OF OPERATING FACILITIES

The valve house contains the controls for discharge of the outlet.
The valves in this structure are greased regularly, are operated fre—
quently and are in good condition.

4.4 WARNING SYSTEM -

There is no formal warning system in operation for this facility.

4.5 EVALUATION

The present maintenance and operation of this darn is considered to
be good. The visual inspection observed a well maintained facility and
indicated that the owner is concerned with safe operation of the dam.
A formal surveillance and downstream warning system should be developed

V for implementation during periods of high or prolonged precipitation.

-11 -
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF PEATURES

A. Design Data

Very little information was available on the hydrologic and
hydraulic design of the darn. There were no area—capacity curves, fre-
quency curves, unit hydrographs, design storm data, design flood hydro—

V graphs, flood routings nor spillway rating curves.

B. Experience Data

The flood of June 22, 1972 destroyed the lower two—thirds of
the spillway chute. The chute was rebuilt with a new configuration,
including a 12—foot drop structure, in 1974. Calculations based on
records for a nearby USGS gaging station indicate that the peak inflow
for the 1972 flood was probably about 630 cfs.

V C. Visual Observations

On the date of the inspection, no conditions were observed
ç that would indicate that the appurtenant structures of the dam could not

operate satisfactorily during a flood event, until the dam is overtopped.

D. Overtopping Potential

Minereville Dam No.4 has a total storage capacity of 324 acre—
feet and an overall height of 37 feet above streambed, both referenced
to the top of the dam. These dimensions indicate a size classification
of “Small”. The hazard classification is “High” (see Section 3.l.E).

The recommended Spiliway Design Flood (SDF) for a darn having
the above classifications is from one—half the Probable Maximum Flood

V (PMF) to the full PMF. For this dam, the PMF peak inflow is 4,995 cfs
(see Appendix C for HEC—1 inflow computations).

Comparison of the estimated PMF peak inflow of 4,995 cfs with
the estimated spiliway discharge capacity of 2,270 cfs Indicates that a
potential for overtopping of the Minersville Dam No.4 exists.

An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this

• dam does not have the necessary storage available to pass one—half the
V PM? without overtopping. The spillway—reservoir system can pass a flood

event equal to 47 percent of the PMF.
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B. Spillway Adequacy

The small size category and high hazard category, in accord-
ance with the Corps of Engineers criteria and guidelines, indicates that
the Spiliway Design Flood (SD!) for this dam should be one—half the
Probable Maximum Flood (PM!) to the full PM!.

• The calculations show that the apil]way discharge capacity
and reservoir storage capacity combine to handle 47% of the (PM!) with-
out overtopping the dam (refer to Sheet 6, Appendix C). These calculations
have considered the existing profile along the embankment crest.

Being an earth embankment dam, it is judged that a breach is
likely to develop when the depth of flow over the crest is 0.5 foot or
greater. These studies also indicate that the depth of flow over the V

crest of the embankment due to one—half PM! is less than 0.5 foot. On
the basis of this information, It is judged that a one—half PM? will
cause some overtopping of the embankment but not enough to cause a
breach. Therefore, the spillway capacity is considered to be inadequate,
but not seriously inadequate.

It is to be noted that all computer calculations have used
— 

V the USGS elevations which equals the project datum plus 25 feet. This
was necessary to accommodate the elevations of the cross sections used V

f or routing purposes.

The hydrologic analysis for this investigation was based upon
existing conditions of the watershed. The effects of future develop—
ment were not considered.

.
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- V SECTION 6 — STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observations

1. Embankment

The visual inspection of the embankment did not observe
V any signs of embankment instability. The downstream slope at l.5H to lv

is a normally stable slope for dumped rock. Drainage characteristics
are good and there was no observed seepage from the slope surface. The
upstream slope, although not visible below the water surface appears to
be stable. Design plans indicate a 3H to IV and 3.511 to IV slope ratios
which are also considered adequate. Significant depressions were not
observed along the crest of the dam. The surveyed profile along the
crest shoved a variation of 0.1 foot. This does not threaten the sta-
bility.

The concrete core wall, which is founded on rock adds to
the stability of the dam. The seepage at the toe of the downstream slope,
while continuous, appears to be adequately controlled. Its location
appears to be in the vicinity of the original streambed under the dais.

t - Another steadily discharging seepage location, about 50 fee t downstream
from the toe of the embankment, may originate from the reservoir. Its
location is sufficiently far enough from the embankment so as not to be
considered detrimental to the embankment stability.

2. Appurtenant Structures

The appur tenant structures for this dam include the
spillway, and the 24—inch concrete encased pipe and a valve house. The
spiliway, sp illway outlet channel and stilling basin are in good repair.
Recent guniting of the concrete walls and slopes provide a reasonably
smooth unobstructed flow path. Visual observations indicate a stable
structure. The stilling basin contains energy dissipation blocks and
will provide protection of the downstream channel.

The 24—inch outlet pipe is indicated as being encased in
concrete and although not observed, is apparently in good condition.
The outlet discharge is controlled in the valve house at the downstream
toe of the embankment. All valves are operable and appear to be in good
condition. There is no upstream control on this pipe.

V B. Design and Construction Data

Design or construction data were not available in the files.
V - The 1974 repairs and modification contract documents are available in 

~~~~~~~~~~~~~~~~~~~~~~~ 
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V the owner ’s file and indicate standard engineering procedures were used
V for this work. The judgement regarding the stability of the units in

this dam are based upon the visual appearance, historic correspondence
and post construction inspection reports.

C. Operating Records

There are no formal operating records on file to judge the
performance of the dam during periods of high flow.

The owner indicated that the blowoff line is opened during
periods of heavy or prolonged rains.

D. Post Construction Changes

Since 1912, this dam underwent one major change in 1928, and
repairs in 1974, improvements were made to the spillway and spiliway
outlet facilities. The 1928 modification enlarged the embankment and
relocated the spillway to the left abutment. The 1974 work repaired the
eroded outlet channel and added a drop structure type stilling basin at

V the end of the spillway outlet channel.

Concern over maintaining sufficient water in reserve supply
has been constant at this darn. The use of 12—inch high flashboard s was
permitted by PennDER in 1933 and renewed in 1935 for an additional two
years. The records show that the flashboards have been used beyond the 

V

1937 period from time to time. Usually they were placed on the crest of
the spillway during periods of prolonged dry weather.

B. Seismic Stability

This dais is located in Seismic Zone 1 and it is considered
that the static stability is sufficient to withstand minor earthquake
induced dynamic forces. No studies or calculations have been made to
confirm this assumption.

— 15 —
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• SECTION 7 - ASSESSMENT AND RECOMMENDATIONS

7.1 DAN ASSESSMENT -

V 
A. Safety

The visual inspection, the teview of available design data and
the operational history of this dam indicate that this dam is in good
condition.

The hydrologic and hydraulic computations indicate that this
facility has the capacity for passing 47 percent of the PM! without
overtopping the dam. The guidelines of the Corps of Engineers requires
50 percent of PM! capacity without causing an overtopping failure as a
minimum condition. The calculations show that the overtopping flow due
to a 50 percent PM! flow is not enough to consider failure and there-
fore, the spillway while inadequate, is not considered to be seriously
inadequate.

The embankment, spillway and outlet channel did not show any
evidence of distress. The seepage from the toe of the embankment, while

— steady, was clear and under control.

B. Adequacy of Information

The information available in the PennDER files and from the
owner, together with the observed conditions at the site are considered
sufficiently adequate for making a reasonable assessment of this facility.

V 
C. Urgency

The recommendations presented as a result of this inspection
should be implemented without delay.

D. Necessity for Additional Studies

A detailed hydrologic and hydraulic analysis is required, with
necessary recommendations to improve the capacity of the reservoir and
spillway to at least 50 percent of PMF.

7.2 RECOMMENDATIONS

In order to assure a continued satisfactory operation of this dam,
the following recommendations should be implemented by the owner.

I ’ V
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I
A. Facilities

1. Observe and record the seepage discharge from the toe of
the embankment on a regular basis. Note clarity of water
and flow rate. If color appears or if flow increases,
take immediate steps to determine cause and implement
remedial action.

2. Implement a detailed hydrologic and hydraulic analysis to
determine methods of improving the storage and spiliway
capacity.

3. Develop a means for positive cutoff or closure of the
upstream end of the 24—inch pipe in the event of an
emergency.

B. Operation and Maintenance procedures

1. Continue the present operational and maintenance pro-
cedures regarding control of growth on the embankment
slopes and the lubrication and opera tion of the valves in
the valve house.

2. Develop and implement a formal surveillance and down-
stream warning system to be used during periods of high
or prolonged rainfall or during other emergency conditions.

-17 -
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CHECK L I S T

PHASE I - V I S U A L  INSPECTION REPORT

PA DER // 54—39 NDI NO. PA-OO 675

NAME OF DAM Minersville Reservoir No.4 HAZARD CATEGORY High

TYPE OF DAM Earthf ill — Concrete Core

LOCATION 
- 

Cass TOWNSHIP Schuylkill COUNTY , PENNSYLVANIA

INSPECT I ON DATE ll!2/78 WEATHER Sunny — Cool TEMPERATURE4O°— 50°F

INSPECTORS : R. Houseal (Recorder) OWNER’S REPRESENTATIVE(s) :

A. Bartlett Harry Mar tz

D. Remmel 
V V 

V

R. Steacy __________________________

( --V- -V - — --V

NORMAL POOL ELEVAT I ON : 1430.2 AT TIME OF INSPECTION :
Spillway Elevation

BREAST ELEVATION : 1435 
V 

POOL ELEVAT I ON : 1430.2

SPILLWAY ELEVAT I ON : 1430 .2 
- 

TAILWATER ELEVAT I ON : ——

MAXIMUM RECORDED POOL ELEVATION : 1434 (1972) 
—

GENERA L COMMENTS:

General appearance of the dam is good.
Maintenance of embankment minimal due to rock cover.

-_  - 
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NDI NO. PA-OO 675
VISUAL INSPECTION

EMBANKMENT

~ 
— OBSERVAT I ONS AND REMARKS

A. SURFACE CRACKS None evident.

B. UNUSUAL MOVEMENT None evident.
BEYOND TOE

V C. SLOUGH IN C OR EROS I ON None evident.
OF EMBANKMENT ORV 

ABUTMENT SLOPES

D. AL I GNMENT OF CREST: Horizontal alignment — good.
HOR I ZONTAL: Vertical alignment — good.

V 

- VERT I CAL :

E. R I P R A P FAILURES None.

(-V _

V

F. JUNCTION EMBANKMENT All junctions good.
& ABUTMENT OR
SPILLWAY

C. SEEPAGE Collects at one low point and drains to outlet
channel via 8—inch pipe

Seepage beyond toe to right of outlet house
could be a spring.

H. DRAINS 8—inch pipe from collection at toe of downstream
slope to outlet channel.

J. GAGES 6 RECORDER None.

K. COVER (GROWTH) Downstream conglomerate dumped rock.
Top — gravel surface — good condition.
Upstream sand and gravel over dumped rock to

( 
watsr~
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V NDI NO. PA-OO 675

VISUA L INSPECTION
OUTLET WORKS

___________________ 
OBSERVATIONS _AND_REMARKS

A. I NTAKE STRUCTURE Submerged not visible.

B. OUTLET STRUCTURE 24—inch pipe, valve control house — good condition.
Outlet rectangular box from 24—inch pipe.

C. OUTLET CHANNEL Short concrete apron.
Rock lined channel

0. GATES Two 24—inch gates.
One 10—inch gate.

E. EMERGENCY GATE 24—inch pipe.

F. OPERAT ION & Well greased valves — used to drawdown reservoir VCONTROL for spillway renovations in 1974, used to
release water to downstream reservoir in times
of water supply shortage.

C. BRIDGE (ACCESSJ Can drive to valve control house across breast of
dam and down along spillway.

A-3
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NOt NO. PA-OO 675

VISUAL INSPECTION
V ( -  SPILLWAV

_____________________  
OBSERVAT IONS_AND_REMARKS

A. APPROACH CHANNEL 2 to 3 feet deep. 1 to 3 inch cobbles, some silt,
leaves, moss, no debris.

Bottom covered with gunnite to 25 feet upstream
above crest.

B. WEIR: Broad crested, good condition, no cracks.
Crest CondItion 1972 storm caused a lot of deterioration to spill—
Cracks way and abutments, since then everything has
Deterioration been gunnited and appears to be in excellent
Foundation condition (1974).
Abutments

C. DISCH.~RGE CHANNEL: Good condition, no cracks, also gunnited in 1974.
Lining Stilling basin: drop structure with energy
Cracks dissipators.
Stilling Basin

D. BRIDGE & PIERS None.

E. GATES & OPERAT I ON None.
EQUIPMENT

F. CONTROL & HISTORY 1972 storm — 3—1/2 to 4 feet over spillway,
was overtopping left sidewall.

•
•,
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V NDI NO. PA-00675

VISUAL INSPECTION

- t 
_ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

_______________________  

OBSERVATIONS _AND_ REMARKS

I NSTRUMENTATION

Monumentation None.

Observation Wells None.

Weirs None.

Piezometers None.

Staff Gauge None.

Other None.

RESERV O IR

I 
- 

Slopes Forested.

V 

Sedimentation Little or none. No record of problems.

Watershed Wooded, small trees and scrub. Mountain terrain.
Description

DOWNSTREAM CHANNEL

Condition Mostly rock lined.

Slopes Fairly steep, see USGS quad.
~jood~d 1

Approximate

)  

Population More than a few.

No. Homes Several residences in floodplain.

C 
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CHECK LIST
‘- ‘  ENGINEERING DATA

PA DER # 54—39 NDI NO. PA-OO 675

NAME OF DAM MINERSVILLE RESERVOIR NO.4

I TEM REMARKS

Design drawings for 1928 modification and sketches
AS-BU I LT DRAWINGS for installation of flashboards 1931, 1933 and

1935.

V 

REGIONAL VICINITY MAP U.S.G.S. Quadrangle Map.
See Plate II , Appendix F

CONSTRUCT I ON HISTORY Correspondence and inspection reports.

— 

GENERAL PLAN OF DAM Design Plan of 1928 Modification.
Plate III, Appendix F.

TYPICAL SECTIONS Design Sections of 1928 Modifications.
OF DAM Plate IV, Appendix F.

OUTLETS: 1928 Plans for modifying the dam includes a
PLAN section of the outlet facility. There is no
DETAILS rating data for discharge.
CONSTRAINTS V

DISCHARGE RATINGS

V B—)
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NDI NO. PA-OO 675

1 ~ 
ENG INEERING DATA

ITEM REMARKS

RAINFALL 6
RESERVOIR RECORDS None.

DESIGN REPORTS None — application for permit review describes

V 
the project.

GEOLOGY REPORTS None.

DESIGN COMPUTATIONS: None.
HYDROLOGY s F

HYDRAULICS
DAM STABILITY
SEEPAGE STUD IES

MATERIALS INVEST IGATIONS: None.
BORING RECORDS
LABORATORY
Ft ELD

POST CONSTRUCT I ON Inspection reports and correspondence.
SURVEYS OF DAM

BORROW SOURCES Unknown.

B-2
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- NDI NO. PA-GO_675 
—

ENGINEERING DATA

ITEM REMARKS

MON I TORING SYSTEMS None.

MODIFICAT IONS 1914 — raised embankment core wall.
1928 — completely revised dam and spillway layout.

HIGH POOL RECORDS By recollection — 1972 (Agnes)
Spillway + 3—1/2 to 4 feet. V

No other records.

V 

POST CONSTRUCTION
V E N G I N E E R I N G  STUDIES Inspection Reports and Correspondence.

- 

& REPORTS

- PRIOR ACCIDENTS OR
- FA I LURE OF DAM None. 

V

- Descrip t ion :

Reports:

MAINTENANCE & None.
OPERAT I ON RECORDS

SPILLWA Y PLAN , SECTIONS
AND DETAILS 1928 plans for modifications to the dam.

I B-3
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V ND) NO. PA-DO 675

I 
ENGINEER ING DATA

‘f t .

ITEM REMARKS

OPERATING EQUIPMENT , Minimal details on 1928 plans.
- PLANS & DETA I LS

-1

CONSTRUCTION RECORDS Inspection reports and correspondence from 1914.

t;V

V PREV I OUS INSPECTION Inspection reports and correspondence from 1914.
V REPORTS & D E F I C I E N C I E S

V U ,  _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

MISCELLANEOUS

t - V
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NDI NO. PA-OO 675

CHECK LIST1 HYDROLOGIC AND HYDRAULIC
ENGINEER ING DATA -

DRA I NAGE AREA CHARACTERISTICS:  Woodland , Mountainous 
—

V ELEVAT I ON :

TOP NORMAL POOL & STORAGE CAPAC I TY: Elev . 1430.2 196 Acre-Feet

TOP FLOOD CONTROL POOL & STORAGE CAPAC ITY: Elev. 1435 324 Acre-Fee t

MAXIMUM DESIGN POOL: Elev .1435 
-

TOP DAM: EIev . 1435

SPILLWAY :

a. Elevation 1430.2 
-V

— b. Type Broad crested weir. 
—

C. W i d t h  
— 

29 feet.

- -  d. Length 65 feet. 
-4 :  V

e. Location Spi 1 l over Left abutment.

f. Number and Type of Gates 
- 

None.

OUTLET WORKS :
-

V 
a. Type 24—inch ç.i. Pipe.

b. Location Near center of embankment.

c. Entrance i nverts 
— 

Elev. 1403. 
- V

d. Exit i nverts 1401 
V

e. Emergency drawdown facilities 24—inch pipe.

HYDROMETEORO1OG I CAL GAGES :

a. Type None

b. Location N/A 
V

c. Records N/A 
V

MAX I MUM NON-DAMAG I NG DISCHARGE: Unknown

8-5
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SU?*IARY DESCRIPTION
OF

FLOOD HYDROGRAPH PACKAG E (HEC-l)
DAN SAFETY VERSION

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer

V program identified as the Flood I1ydrograph Package (HEC—l) Dam Safety
Version.

The program has been designed to enable the user to perform two
basic types of hydrologic analyses: (1) the evaluation of the over-
topping potential of the darn, and (2) the capability to estimate the
downstream hydrologic—hydraulic consequences resulting from assumed
structural failures of the dam. A brief su~ uary of the computation
procedures typically used in the dam overtcpping analysis is shown
below.

— Development of an inflow hydrograph to the reservoir.

— Routing of the inflow hydrograph(s) through the reservoir to
determine if the event(s) analyzed would overtop the dam.

— Routing of the outflow hydrograph(s) of the reservoir to
desired downstream locations. The results provide the peak
discharge, time of the peak discharge and maximum stage of
each routed hydrograph at the outlet of the reach.

The output data provided by this program permits the comparison of
downstream conditions just prior to a breach failure with that after a
breach failure and the determinat .on as to whether or not there is a
signif icant increase in the hazard to loss of life as a result of such a
failure.

The results of the studies conducted for this report are presented
in Section 5.

For detailed information regarding this program refer to the Users
Manual for the Flood Hydrograph Package (NEC—i) Dam Safety Version
prepared by the Hydr ologic Engineering Center, U. S. Army Corps of
Engineers, Davis, California.
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GEOLOGIC REPORT

Bedrock — Darn and Reservoir

Formation Name: Mauch Chunk Formation, upper member.

Lithology: Gray conglomerate and conglouieratic sandstone composed
o~ quartz and quartzite pebeles, quartz sand grains cemented with
silica and clay minerals, interbedded with red sandstone, red
siltatone and red shale.

Structure

The dam is located on the south flank of the Elsenhuth Run Anti—
d i ne , a minor fold of the Southern Anthracite basin. The beds ,
just north of the dam strike N80°E and dip ll°S. Air photo
fracture traces strike NlO°E and N30°W.

Two thrust faults, essentially parallel to bedding cross the
valley south of the darn. Cross faults are also mapped in the
area.

Overburden

No core boring information is available for this dam. The dam was
constructed with a core wall , and it is reported that in some
places it was 20 to 30 feet to bedrock.

V Aquifer Characteristics

While some of the sandstone units of the Mauch Chunk Formation may
have some primary porosity and permeability, most, if not all ,
ground water movement is along bedding planes and fractures. Since V

the grains and cement of the rock are essentially insoluble minerals,
there is little chance of decomposition of the rock by ground water
movement.

V V : ° 
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Discussion

There was a leak through the bedrock noted shortly after completion
of the darn in 1912. The leak was apparently stopped by grouting
“surface rock” at the west end of the dam. In 1928 the embankment
was raised five feet.. After the dam was raised a small leak appeared

V near the toe of the dam, which has continued to the present.

It is not clear whether this leak is through the embankment or
through the bedrock formation. Leakage through the bedrock below
the core wall is a possibility, especially in view of the fractures
making a high angle with the axis of the darn. The bedrock is
considered sound, and . decomposition due to leakage is considered
unlikely.

The thrust faults and cross faults were active only at the t ime of
folding of the rocks 275 to 300 million years ago . They are not
active faults.

Sources of Information

1. Wood, G.}I . and others. (1.968) “Geologic Map of the Miners—
( yu le Quadrangle, Schuylkill County, Pa.” U.S. Geological

Survey Map GQ 690.

2. Air photographs, dated 1969, scale 1:24,000.

3. Inspection reports in file.
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