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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 expeditiously
identify 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 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 such as the one
encountered at Hutchinson Reservoir Darn No. 1 where the
reservoir was lower than the spiliway crest (normal pool) at
the time of inspection, certain conditions may be obscured
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 inspection 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 spiliway 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 spiliway capacity and serves as an aid in~ deter-mining the need for more detailed hydrologic and hydraulic
studies, considering the size of the darn, its general con-
dition, and the downstream damage potential.

~7j~Tj s document hcis ~~~~ cpproved

pub1~C r&~~ :’ cr~d selo; 1LS

is unlimited.

-— S —~~ ~~~~~~~~~~~~~~~~~ — —



PHASE I REPORT
National Darn Inspection Program

ABSTRACT

Hutchinson Reservoir Dam No. 1: NDS I . D .  No. PA-002l4

Owner: Western Pennsylvania Water Company

State Located: Pennsylvania (PennDER I.D. No. 26-13)

County Located: Fayette County

Stream: Redstone Creek

Inspection Date(s): 6 October 1978

Inspection Team: GAl Consultants, Inc.
570 Beatty Road
Monroeville, Pennsylvania 15146

The visual inspection, operational history and hydrologic/
hydraulic analysis indicate the facility is in poor con-
dition. Apparent rotation of the outlet riser structure ,
uneveness of the upstream face and a sinkhole in the crest
suggest possible internal piping problems which are possibly
active under normal or high pool conditions. Records of
past performance show numerous problems related to seepage
both under and through the embankment during its 91 year
life span.

Based on recommended guidelines, it has been determined that
the Spiliway Design Flood (SDF) for this facility is the
Probable Maximum Flood (PMF). Hydrologic and hydraulic
calculations indicate that the reservoir and existing spill-
way system will pass only 33 percent of the (PMF) before
overtopping occurs. Under 1/2 PMF conditions, it has also
been determined that the ernbankxnen: will be overtopped
leading to failure and a significant increase in the hazard
to loss of life downstream . As the hazard rating is “high”
the present spillway condition is assessed as being “seri-
ously inadequate.”

The inadequacies of the spillway and evidence of possible
internal piping are deficiencies of such a nature that if
left uncorrected could result in the failure of the dam with
subsequent increase in the potential for loss of life and/or
substantial property damage. Thus, the facility is con-

3 sidered unsafe. Failure does not appear imminent, under the
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conditions which existed at the time of inspection; however ,
a detailed emergency operation plan and warning system
should be immediately activated which includes around-the-
clock surveillance during periods of unusually heavy preci-
pitation by a registered professional engineer experienced
in the design and performance evaluation of earth struc-
tures.

It is recommended that the owner :

1. Perform a detailed hydrologic and hydraulic
evaluation of the facility including an assessment of down-
stream effects if the facility is breached or removed from
the system that includes Hutchinson Reservoir Dams Nos. 1,
2 and 3.

2. Perform a detailed subsurface evaluation to deter-
mine the cause of sinkhole development in the crest and the
in—situ properties of the embankment materials.

3. Perform a stability and seepage evaluation ~~ theembankment under all possible operating conditions utilizing
the results of Item 2 above.

4. Determine the extent of apparent structural
distress in the outlet structure.

5. Take appropriate remedial actions based on results
of the above analyses.

6. Immediately activate a plan for emergency opera-
tion and a warning system for downstream residents. Included
in the plan should be provisions for around-the—clock surveil-
lance of the facility by a professional engineer experienced
in the design and performance evaluation of earth structures
during periods of unusually heavy precipitation.

7. Inspect the facility on a daily basis to determine
if the sinkhole development in the crest is an active process
requiring immediate remedial action . Particular attention
should be given to the seepage at the outlet conduit and the
apparent seepage near the toe of the left abutment. This
area should also be cleared of all brush and debris to
facilitate inspection.

8. Monitor apparent movements of the outlet struc-
ture .
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROG RAM
HUTCH tNSON RESERVOIR DAM NO. 1

NDI # PA—214 , PENNDER# 26-13

SECTION 1
GENERAL INFORMATION $

1.0 Authority.

The Dam Inspection Act. Public Law 9 2 — 3 6 7 , authorized
the Secretary of the Army , through the Corps of Engineers ,
to initiate a program of inspection of dams throughout the
United States.

1.1 Purpose.

The purpose is to determine if the dam consti tutes a
hazard to human life or property . I
1.2 Description of Project.  $

a. Dam and Appurtenances. Hutchinson Reservoir Dam
No. 1 is an earth enthaniunent (with an upstream concrete
face)  approximately 308 feet in length and with a maximum
height of 33 feet. The embankment reportedly is provided
with a 2-foot thick clay puddle core wall extending 14 feet
below the original ground surface.

The facility is served by a rectangular concrete overflow
spiliway with a multiple vertical drop concrete discharge
channel along the right abutment. A 20-inch diameter cast-
iron pipe passing through the embankment serves as a supply
line . Reservoir drawdown control is provided by a 14-inch
diameter cast-iron blowoff conduit which parallels the 20-
inch supply line. The blowoff conduit is valved on the
upstream side within a concrete intake tower (referred to as
a vault by the owner’s personnel).

At the upstream end of the reservoir is a sedimentation
basin and miscellaneous appurtenances which can direct flow
(via flash boards) into Reservoir No. 1 and/or into an earth
and masonry raceway which can carry part of the inflow
around the reservoir.

b. Location. Hutchinson Reservoir Dam No. 1 is
located along Redstone Creek in South Union Township, Fayette
County, Pennsylvania. The community of Hopwood , Pennsylvania
lies immediately downstream while the city of Uniontown is
located to the north approximately three miles downstream of

1
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the site . The darn , reservoir and watershed are contained
within the Brownfield , Pennsylvania, U.S.G.S. 7.5 minute
topographic quadrangle (see Appendix G ) .  The coordinates of
the darn are N39° 51.3’ and W79° 4 2 .4 ’ .

c. Size Classification. Small (33 feet high , 56 acre—
feet storage capacity at t~op of dam) .

d. Hazard Classif icat ion.  High (see Section 3. 1.e) .

e. Ownership. Western Pennsylvania Water Company
Uniontown District
72 Coolspring Street
Uniontown, Pennsylvania 15401

f .  Purpose. Domestic water supply.

g. Historical Data. This historical account of
Hutchinson Reservoir Dam No. 1 is based on sketchy and
incomplete state inspection reports available from PennDER
files. The best documentation is from the early period ,
spanning the years 1914 through 1919. The decade of the
1920’s is represented by seven inspection reports. Between
1930 and 1950, there are only five reports . From 1950 to
present, there is only one cursory report available which was
written in 1961.

$ Based on the above data , Hutchinson Reservoir Dam No. 1.
was constructed in 1887 to serve as a water supply reservoir
for the city of IJniorttown, Pennsylvania. The first reported
inspection of the facility was conducted by the Water Supply
Commission of Pennsylvania on September 19 , 1914. The
initial inspection revealed seepage at the toe of the dam
near the left abutment and adjacent  to the outlet pipe at
the toe of the dam. The spillway was also deemed seriously
inadequate. Consequently, the water company was directed to
enlarge the spillway from a design capacity of 400 cfs to
1170 cfs and to install a weir or weirs to measure the
observed seepage . In 1915 , the water company responded by
modify ing the faci l ity which increased the spiliway capacity
to 990 cfs , but still less than the commission ’ s request.

Inspection reports from 1919 to 1941 recount numerous
occurrences of leakage and remedial work , the most pertinent
of which are discussed below.

In 1919, a small leak through the embankment appeared
near the spillway. This was repaired by backfilling a
portion of the clay puddle core. In 1921, a leak developed
through the puddle core wall beneath the spillway. This was
repaired by excavating the fill materials from beneath th~
spillway and replacing the clay puddle core wall with a two-
foot thick concrete wall , anchored in rock and extending

2
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from the right abutment to the left side of the spil iway .
At this time , continued seepage was observed at the toe of
the dam on the left abutment and at the outlet pipe. Seepage
on the lef t  abutment was investigated around 1921- 1922 when
two borings were drilled from the top of the darn and extended
50 feet below the crest-. elevation . Subsequent gi outing of
these holes failed to reduce the flow.

In the spring of 1928, a leak developed near the top of
the embankment . A trench was dug on the crest behind the
upstream paving to the top of the timber sheeting , which
supports the clay puddle core . An ef f e ctive repair was made
by replacing the timber sheeting to a depth of approximately
one foot below spillway crest elevation. About the same
time this work was in progress, two test pits were dug
downstream from the toe of the dam to determine the location
of the rock foundation with the idea that at some future
date a cutoff wall might be constructed along the upstream
toe of the dam . Rock was located in these pits at a depth
of 18 feet below the natural ground surface. The 1929 and
1930 inspection reports reiterate the problems of seepage on
the lef t  abutment and from around the outlet pipe .

In the fall of 1930, the clay puddle core wall between
the vault (see Figure 2) and the spillway was opened to a
depth of 20 feet in an ef for t  to stop seepage through the
embankment near the left side of the spiliway channel.

As a result of the 1933 inspection, the Water and Power
Resources Board instructed the owner to raise the embankment
on both sides of the spillway as this area was a foot lower
than the normal embankment crest elevation. The Board also
requested that cracks in the spillway abutment walls be
filled with mortar or gunite to prevent saturation of the
embankment. In 1934 , the reservoir was drained and “work
was in progress drilling and grouting the foundation, and
tainping clay into the embankment. ” The work of raising the
embankment in compliance with the Board ’s request was also
performed at this time . The 1935 inspection report indicates
that repair work on the structure was satisfactorily completed
and that most of the leakage had been stopped, although a
“sizeable stream” was observed to flow at the outlet pipe.

In 1941, it was determined that seepage from around the
outlet pipe was increasing, however , no additional records
regarding the outcome of this matter are available. The
most recent cursory report , dated July 19 , 1961 , indicates
that no leakage was observed , the general appearance is good
and that no maintenance is required .

In 1973, or thereabouts, modifications of the intake
structure were made. Specific details rega ding these
modifications were not made available for review during the

3
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inspection, however, water company officials did say that
the screen and screen cleaning mechanism were added to the
inlet side of the vault at this time. Furthermore, water
company officials indicated that modifications are contin-
ually being made to the water treatment facility in an
effort to improve service.

1.3 Pertinent Data.

The elevations listed below are based on a recent datum
(spillway crest = 1291.8 feet) provided by the owner.

a. Drainage Area. Local 0.43 sq. miles (Dam No. 1
only)

Total 2.42 sq. miles (Dams 1,2,
and 3,
inclusive)

b. Discharge at Darn Site. Discharge records are not
available. The owner ’s representative could not recall with
any certainty the maximum spillway discharge to date.

c. Elevation (feet above mean sea level).

Top of Darn 1294.3 (low point on embankment). - $

Maximum Design Pool - Not known.

Maximum Pool of Record - Not known.

Normal Pool 1291.8.

Emergency Spillway Crest 1291.8.

Upstream Portal Outlet Invert 1269 (Rough
Estimate).

Downstream Porta l Outlet Invert 1261 (Rough
Estimate).

Streambed at Dam Centerline 1270.

Maximum Tailwater - Not known.

$ d. Reservoir Length (miles).

Maximum Pool 0.2 (elevation 1294.3).

Normal Pool ~ 0.2 (elevation 1291.8).

4
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e. Storage (Acre—feet).

Emergency Spillway 46 (elevation 1291.8).

Top of Dam 56 (elevation 1294.3).

Design Surcharge - Not known .

f. Reservoir Surface (Acres).

Norma]. Pool 4 (elevation 1291.8).

Top of Dam 5 (elevation 1294.3).

Maximum Design Pool - Not known.

g. Darn.

Type - Earth embankment with a clay puddle core
and upstream concrete facing .

Length 308 feet.

Height 33 feet (outlet invert to crest).

Side Slopes - Upstream: 1H:1V (exposed freeboard
zone field measured).

Downstream : 1.5 H:lV (crest to toe,
field measured).

Zoning - None indicated .

Impervious Core - Drawings indicate that the dam
is provided with a 2-foot thick clay puddle core wall con-
fined with one-inch thick oak plank . The puddle extends 14
feet below the original ground surface along the centerline
section to the top of the dam (see Figure 2).

Cutoff - The puddle core trench serves as the only
embankment cutoff. (A 2-foot thick concrete core wall
anchored in rock was installed in 1921 to provide cutoff
beneath the spil].way section.)

Grout Curtain - None indicated, however, histori-
cal records imply some remedial grouting was done.

h. Diversion and Reg~ulating Tunnels. None.

i. Spiliway.

Type - Uncontrolled concrete rectangular overflow
with a multiple vertical drop concrete discharge channel
located on the right abutment.

5 
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Crest Elevation - 1291.8.

Crest Length - 42 feet (field measured).

j .  Outlet Conduits.

1. Supply Pipe - 20-inch diameter , cast-iron;
length 110 feet (vault to downstream valve) .

Closure — Gate valves in upstream vault and near
downstream toe adjacent to water treatment building.

2. Blowoff Pipe — 14—inch diameter , cast—iron;
length = 110 feet (vault to outlet) .

Closure - Gate valve in vault and on upstream
extension in small sedimentation basin .

Regulating Facilities — The vault (control tower)
is located on the upstream face and contains three gates
and/or valves for regulating discharge.

Access — Access to the vault is from the crest of
the dam . Other valves are at ground level.

(
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Design Data Availability and Sources. No design
reports are available for any aspects of this facility .
Design features , presented below , are derived from two
drawings (see Page 1 of 5, Appendix A), available state
inspection reports, and discussions with the owner ’s repre-
sentatives during the inspection .

b. Design Features.

1. Embankment. Available drawings indicate that
the embankment is constructed of earth; however , placement
and compaction procedures are unknown. A drawing issued in
1914 (see Figure 2) shows the original configuration . A
second drawing issued in 1915 presents typical cross sections
and an embankment profile for raising the embankment approx-

$ imately four feet to increase spillway capacity .

The earliest descriptive report pertaining to the
facility was made by the Water Supply Commission of Pennsyl-
vania on September 19, 1914. This report was prepared 27
years following construction and contains data relative to
the pertinent dimensions of the original facility . The
following excerpt is from this report and presumably describes
the condition of the embankment in 1914.

“This dani is an earth embankment with a clay puddle
core wall. It is 300 feet long and has a maximum height of
25 feet. The top of the embankment has a width of about
30 feet with a slope of 4 feet in it away from the reservoir.
The downstream face has a slope of 1 vertical on 2 horizon-
tal. The upstream face has a slope of 1 on 1-1/2 and is
lined with concrete. The clay puddle core wall is in the
upstream portion of the embankment. It is 2 feet thick and
extends into the foundation to a depth of 14 feet below the
original surface of the ground . According to the plan of
the reservior , this wall , for its fu l l  height, has 1 inch
oak planks on both sides of it.”

2. Appurtentant Structures.

a) Outlet Structure and Conduits. The
outlet structure (known as a vault) is a rectangular , masonry
unit which houses valve mechanisms and a filtration device
for the potable water supply. The unit is located to the
right of darn center and on the upstream side of the crest

7
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(see Photographs 9 and 10). Winch and pulley assemblies
located atop the structure are parts of the screen cleaning
and filtration apparatus . A 20-inch diameter cast-iron
supply pipe passes from the vault on the upstream side
through the embankment to the wa ter treatment building at
the downstream toe of the darn. Flow is indirectly regulated
at the upstream inlet by a 20-inch diameter gate valve
controlling flow into the vault. Just downstream of the
water treatment building a 20—inch diameter gate valve is
used to control flow to the supply system . Below the down-
stream gate valve, the 20—inch diameter cast-iron supply
pipe extends down the creek channel several hundred feet to
a distribution box.

Modifications of the outlet system were made around
1973. Specific details regarding these modifications were
not made available for review; however , water company off i-
cials did indicate that the screen and manual screen clean-
ing device (a wire broom ) were installed at the 20-inch pipe
discharging into the vault.

b) Blowoff. A 14—inch diameter cast-iron
pipe passes beneath the entire length of Hutchirison Reser-
voir No. 1. The valved inlet to this pipe is located in the
sedimentation pond at the extreme upstream edge of the
reservoir. The pipe passes beneath the reservoir , adjacent
to the vault and through the embankment. This line is
connected to the vault via a “T” coupling and valve. Blow-
off and drawdown can be regulated by the gate valve in the
vault.  The outlet of the 14-inch diameter blowoff is located
immediately downstream of the embankment , adjacent the water
treatment building (see Photograph 11).

c) Emergency Spillway. The emergency
spiliway at this facility is a rectangular concrete chute
which discharges into a 4—tiered concrete spillway channel
located on the right abutment. At the control section , the
concrete channel is approximately 42 feet in width. The
length of the control section is approximately 30 feet
whereas the total channel length from the inlet to the
plunge pool is about 55 feet. Discharge from the spiliway
enters a plunge pool protected on the right by a sandstone
outcropping and on the lef t  by a sandstone block retaining
wall.

c. Design Data and Procedures. No design data are
available for any aspect of this faci l i ty.

- i 2.2 Construction Records.

$ No construction records are available.

8
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2.3 ~perating Records.

No operational records are available.

2 .4  Other Investigations.

It is our understanding that the owner has retained the
services of a consulting engineer to make a detailed hydrau-
lic and hydrologic evaluation of all three Hutchinson facil-
ities. The owner refused to provide the inspection team
with a copy of the consultant ’s report.

2.5 Evaluation.

No formal engineering data are available ; however ,
sufficient information in the form of drawings and histori-
cal. records are available which indicate the facility was
constructed around 1887 and is of antiquated design.
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. Based on the visual inspection , the
structure is considered to be in poor condition. Observa-
tions noted during the inspection indicate numerous defici-
encies exist at the facility which require immediate main-
tenance, repair and investigation.

b. Embankment. The general appearance of the embank-
ment suggests that it is in poor condition. Poor horizontal
alignment , sinkholes on the crest and on the right abutment,
visible movement of the upper portion of the vault and a
history of chronic seepage problems raise doubts as to the
structural integrity of the embankment. A sinkhole on the
crest measuring three feet in depth suggests internal erosion
of embankment materials (see Figure 1 and Photograph 4) and
movement of the upper portion of the vault (Photograph 10)
suggests differential movements within the embankment.

Considerable seepage and ponding was observed in the —

channel adjacent to the treatment building at the downstream
toe of the embankment (see Photograph 11). This area of
seepage has been observed for many years.

A sharply defined seepage channel also exists below the
dam on the left abutment, however , no free flowing water was
observed at the time of the inspection. Seepage observations
may not be conclusive as the reservoir was drawn down approx-
imately 3.6 feet below normal pool (spillway crest) at the
time of the inspection.

The downstream slope of Hutchinson Reservoir Dam No. 1
is seeded in part by crown vetch. The left half of the
slope is partially covered with grass, weeds, and shrubbery .
The crest of the embankment is protected with a well estab—
lished grass cover. The upstream slope of the embankment is
lined with concrete. Although numerous horizontal and
vertical cracks are apparent, the observed portion of the
lining above the water line appears to be intact.

c. Appurtenant Structures.

1. Outlet Structure and Conduits. As indicated
in Photograph 10, the outlet structure has apparently
rotated and cracked from differential movements in the
upstream slope of the embankment. Valve stems and miscel-
laneous mechanical devices atop the structure are well

10
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maintained and , according to the owner ’s representative,
reportedly are functional. All pipes and valves are sub-
merged and not visible.

2. Spi1lwa.~~ Visual inspection found the spill-
way to be in fair condition. The flow surface (see Photo-
graph 5) is good throughout , however, the sidewalls are
deteriorated , exhibiting many cracks. The sandstone block
retaining wall at the bottom left of the spillway channel is
in good condition.

d. Reservoir. The slopes surrounding the reservoir
are heavily wooded and steep with no apparent signs of slope
distress. Sedimentation , observed due to the subnormal pool
level, does not appear significant (see Photograph 7).

e. Downstream Channel. Hutchinson Reservoirs Nos. 1,
2 and 3 occur in tandem within the Redstone Creek valley.
As shown on the Overview Photograph , Reservoir No. 1 is the
lowermost of the three Hutchirtson reservoirs (see Regional
Vicinity Map, Appendix G). All three of the structures are
located just upstream of the communities of Hutchinson and
Hopwood , each having many residences and apartment buildings
on the Redstone Creek floodplain (see Photograph 13).

The total number of residences which could be affected
by a breach of Rutchinson Reservoir Dam No. 1 exceeds 20.

Because of the above mentioned considerations, the
facility was given a “high ” hazard rating .

3.2 Evaluation.

Observations made during the visual inspection suggest
that the overall condition of the facility is poor. This
conclusion is based on a variety of deficiencies that
include : 1) evidence of movement of the upper portion of
the vault;  2) ponding and seepage at the downstream toe of
the faci l i ty;  3) a sinkhole on the crest of the embankment;
and 4) poor horizontal alignment of the crest.

11
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SECTION 4
OP ERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

According to the owner ’s representatives, there are no
formal operating procedures detailed in manual form that
pertain to the operation of this fac i l i ty .  Discharge to the
supply system can be regulated below the water treatment
building by the 20-inch diame ter gate valve . Flow into the
vault is controlled by a 20—inch diameter gate valve on the
inlet side of the vault. The inlet to this pipe is covered
with a fine mesh wire screen. On top of the vault, a pulley
device manually operates a wire broom which clears debris
from the face of the screen. The 20-inch diameter supply
line passing through the embankment is also covered with a
fine wire mesh screen on the inlet end within the vault .  In
addition to the screen , a wooden box over the screen is
periodically filled with excelsior to provide additional
f i l t ra t ion.

Drawdown is controlled by operating the 14-inch dia-
meter gate valve on the 14—inch diameter cast-iron pipe
passing beneath the reservoir and embankment. Water enter-
ing the vault can be diverted into the 14-inch diameter line
for complete reservoir drawdown . The outlet of the blowoff
conduit is located adjacent to the water treatment building
at the downstream toe of the dam. The valves are operated
by the resident darn tender upon orders of water company
officials.

4.2 Maintenance of Dam.

There are no formal maintenance procedures at the dam .
General maintenance is provided by the resident dam tender U

on an unscheduled basis.

4.3 Maintenance of Operating Facilities.

Other than occasionally operating the gate valves, no -~ 

-

-

regular maintenance is performed on the operating mechanisms.

4.4 Warning Systems . H
There are no formal warning systems in effect at this

facility. The water company has authored a publication
entitled, “Emergency Plan to Maintain Safe Potable Water
Delivery to Consumers of WPWCO .” The plan includes a listing

12
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of local radio stations, police and fire , etc. The plan
itself makes no provisions for a flood emergency warning
system, but could easily be modified to include one. Cur-
rently, the resident darn tender is charged with the respon-
sibility of informing the proper authorities in the event of
an emergency.

4.5 Evaluation.

The facility is operated by a resident dam tender al-
though no formal operations and maintenance manuals are
available. There is no formal warning system in effect to
protect downstream residents in the event of an emergency ;
however , the written emergency plan for safe water supply
could be adapted for such use.

13

US .~ - -— U ~~ - U ~~~~~~~~~~ ~~~~ ~~~~~~ - - ~~~~~ -



~ 
_ _- -- ~~U--

SECTION 5
HYDROLOGIC/HYDRAULIC EVALUATION

5.1 Design Data.

No original design data are available . The water
company has reportedly retained a consulting engineer to
investigate the hydraulic adequacy of the structure. De-
tails of this investigation were not made available to the
inspection team.

5.2 Experience Data.

No records of discharge data are available at the
faci l i ty.

5.3 Visual Observations.

On the date of inspection, no conditions were observed
that would indica te tha t the outlet pipe and spiliway would
not operate satisfactorily within the limits of their design
during a flood event.

5.4 Method of Analysis.

The facility has been analyzed in accordance with the
procedures and guidelines established by the U. S. Army
Corps of Engineers, Baltimore District, for Phase I hydro-
logic and hydraulic evaluations. The analysis has been
performed utilizing a modified version of the HEC-l program
developed by the U. S. Army Corps of Engineers, Hydrologic
Engineering Center, Davis, California.

The Modified HEC-l Program is capable of performing two
basic types of hydrologic analyses: (1) the evaluation of
the overtopping potential of the dam; and (2) the estimation
of the downstream hydrologic-hydraulic consequences result-
ing from assumed structural failures of the dam. The
computational procedures typically used in the dam over-
topping analysis are as follows:

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

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

14
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C .  Routing of the outflow hydrograph (s) from the
reservoir to desired downstream locations. The
results provide estimates of the peak discharge,
time of the peak discharge, and the maximum stage
of each routed hydrograph at the downstream end of
each reach.

The evaluation of the hydrologic-hydraulic consequences
resulting from an assumed structural failure (breach) of
the darn is typically performed as follows:

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

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

c. Development o~ 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 esti-
mates of the peak discharge (s), time(s) to peak
and maximum water surface elevation(s) of the
failure hydrograph(s) for each location.

5.5 Summary of Analysis.

a. Spillwa’~ Design Flood (SDF). In accordance with
procedures and guidelines contained in the National Guide—
lines for Safety Inspection of Dams for Phase I Investiga-
tions, the SDF for this facility ranges between the 1/2 PMF
(probable maximum flood) and the PMF based on the relative
size (small) and hazard potential (high) of Hutchinson
Reservoir Dam No. 1. Due to the extensive downstream hazard
potential and the requirements of the upstream reservoirs,
the SDF for this facility is considered to be the PMF .

b. 
- 
Results. Although this report deals specifically

with the analysis of Hutchinson Reservoir Dam No. 1, the
effects of the upstream Reservoir Dams Nos. 2 and 3 were
also considered since they presently control the inflows r
into Reservoir No. 1. The dams were investigated such that
Reservoir No. 3 was initially empty (as has been the case
since 1974), and Reservoirs Nos. 1 and 2 were initially at
their normal pool or emergency spillway elevations (although
at the time of inspection both reservoirs were partially
drawn down). The effects of the existing raceways around
Reservoirs Nos. 1 and 3 on inflows and outflows were taken
into account via the discharge rating curves of the respective

15

—U- .A ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~U -$UU~ — — _•S$U~~~ j U~~~~ ~~~~~~~~~~~ •U-U ~~~.US$U~U ~~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~ - U



dams (Appendix C, Sheets 10-13 of 17; and Appendix C-i,
Sheets 14—15 of 15). Also , the actual estimated storage—
elevation relationship of Reservoir No. 2 was modified in
order to compensate for the discharge over the left bank of
its dam into an adjacent watershed which occurs once the dam
is overtopped (Appendix C-l, Sheets 24-29 of 29). All
pertinent engineering calculations relative to the analysis
of the Hutchinson Dams System are provided in Appendices C
and C-l.

Overtopping Analysis (using the Modified NEC-i Computer
Program) of the dams in series indicated that the emergency
spillway(s) of each darn could discharge only a small frac-
tion of the PMF prior to overtopping . In particular , Dam
No. 3 passed approximately 37 percent of the PMF before
overtopping , Darn No. 2 passed about 27 percent of the PMF,
and Dam No. 1 passed approximately 33 percent of the PMF
(Appendix C, Summary Input/Output Sheets). Analyzed indi-
vidually, the spillways of Dams Nos. 1 and 2 would be less
adequate than stated above, since the effect of an upstream
impoundment on a downstream reservoir is to attenuate the
potential inflows into, and thus the outflows from the
downstream reservoir. Therefore , if Dams Nos. 2 and 3 were
ignored in the analysis or removed from the system , the
overtopping of Dam No. I would occur at a lower percentage
of the PMF than reported above. In either case, Dam No. 1,
as well as Dams Nos. 2 and 3, has a high potential for
overtopping, and thus for breaching , due to its structural
condition (see Section 6 for the structural evaluation of
Dam No. 1).

Since none of the three darn facilities of the system
could safely pass at least a flood of 1/2 PMF magnitude (the
SDF on each of the dams is the ful l PMF), the possibility of
failure of each of the dams under 1/2 PMF conditions was
investigated (in accordance with ETL—lllO-2-234) . It must ,
however , be understood that it is d i f f i cu l t, if not impos-
sible, to determine exactly how or if a specific dam will
fail. Therefore, several possible alternatives were investi-
gated. Again , the dams were evaluated in series so a~ toascertain the overall effect of the present system on the
downstream population in the event of a severe storm.

The Modified NEC—i Program was used to generate the
possible results of dam breaching due to downcutting by the
overtopping waters. Breaching due to piping could not be
analyzed directly.

It was assumed, for the purpose of analysis, that
breaching would beg in once the reservoir water level reached
the top of darn elevation of each of the dams. This assump-
tion was based on the opinion that any amount of overtopping
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can potentially fail an earth darn, since there are so many
unknowns that can contribute to the failure process, and
in the particular case of the Hutchinson dams, all are of
questionable structural integrity . Breaching the dams at
their respective top of dam elevations yields minimum down-
stream consequences due to failure under 1/2 PMF conditions
since , the volumes of water behind the dams will be at a

m inimum when failure begins (if one assume~ that a dam would
not fail unless overtopped) . However , fariure of any of the
dams could occur prior to overtopping due to the structural
conditions of the dams. That is, failure of each of the
dams due to piping under higher than normal heads is a
possibility. Dams Nos. 2 and 3 have concrete core walls
which may be considered to add to the overall stability of
the dams when overtopped. Darn No. 2 is, however , visibly
misaligned and replete with structural irregularities and a
history of seepage problems. All of these deficiencies
suggest that the integrity of the present corewall at Darn
No. 2 is questionable . Similarly Dam No. 3 is beset by
problems the extent of which have prompted the owner to
maintain the reservoir drained indefinitely until further
studies of its present structural integrity can be com-
pleted. An additional overall assumption was that the
breach sections would propagate downward to depths equal to
the heights of the respective dams (56 feet for Dam No. 3,
47 feet for Darn No. 2, and 33 feet for Damn No. 1), since the
impounded streams should tend to seek the previous equili-
brium levels which they had attained prior to the construc-
tion of the dams (if at all possible).

Two sets of breach section geometry were evaluated for
each of two failure times (Appendix C, Sheets 14-15 of 17).
The two sets of breach sections chosen were considered to be
the minimum and maximum probable failure sections. The
minimum section for each dam was triangular in shape with
very steep side slopes (l/2H to lv) and a zero bottom width.
The maximum section for each damn was trapezoidal in shape
with side slopes representative of the estimated side slopes
of the valley walls adjacent to the individual dams, and
bottom widths equal to the estimated valley widths along the
center lines of the individual dams. The two failure times
(total time for each breach section to reach its final
dimensions) under which the minimum and maximum sections
were investigated were assumed to be near instantaneous
(15 minutes) and prolonged (4 hours), so that the possible
lower and upper limits of this most sensitive variable might
be evaluated. The near instantaneous failure time was
thought to be realistic if the concrete core walls of Dams
Nos. 2 and 3 were indeed in poor condition and/or major
piping channels developed prior to and during the early
stages of downcutting. The near instantaneous time of
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failure could also apply if the co;~crete core walls of Dams
Nos. 2 and 3 were truly in good condition , and could support
the respective structures while the downstream toes of the
dams were eroded away by the overtopping waters. In such
cases , failure by instantaneous overturning of the concrete
core walls could occur. The prolonged failure time was
thought to be on the optimistic side (with respect to the
darns), but still possible at least for Dams Nos. 2 and 3 if
their concrete core walls were actually only in fair condi-
tion (some cracks). In these cases, the downcutting of the
dams would probably be controlled by the slow rates at which
the concrete core walls could be broken up and removed in
chunks. -

In addition to the above breach conditions , an average
or more probable set of conditions was analyzed . These
conditions were such that the breach sections were defined
by side slopes of Ui to 1V and bottom widths intermediate
to the minimum and maximum breach widths previously stated .
The failure times for Dams Nos. 2 and 3 were assumed to be
longer (2 hours) than that for Dam No. 1 (1 hour) due to the
probable resistance of their concrete core walls to quick
dow-ncutting. The clay puddle core of Dam No. 1 should offer
no such resistance.

Regardless of the assumed breach geometry or failure
times (and under the “top of dam” initial breaching eleva-
tion assumption), the dams always breached in the same
sequence. That is, Dam No. 1 failed first, and was followed
some time later (about 2 hours) by the failure of Darn No. 2,
which was followed a short time later (about 5 minutes) by
the failure of Darn No. 3 (Appendix C, Sheet 16 of 17).
Further, the same ultimate results were obtained for each
set of breaching conditions. Simply stated , the failure of
one or more of the dams of the system will significantly
increase the estimated non—breach downstream water surface
elevations, and thus , the probability of additional loss of
life and property damage. A supplementary consequence of
the system is that the possible failure of an upstream darn
prior to overtopping (for reasons mentioned previously) will
most probably cause the failure of a downstream dam .

The near instantaneous failures produced the largest
peak outflows and corresponding downstream water surface - -

increases, while the optimistic (with respect to the dam)
prolonged failures resulted in much smaller, although still
significantly high , relative peak outflows and downstream
water surface increases (Appendix C, Sheets 16-17 of 17).

The average or more probable mode of failure provided
peak breach discharges of 6000 cfs, 7700 cfs , and 8100 cfs
from Dams Nos. 3, 2, and 1, respectively. Downstream water
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surfaces increased by 5.7 feet (above the maximum 1/2 PMF
water surface elevation) at a section located 250 feet
downstream of Darn No. 1, and by 5.8 feet (above the same
datum) at a section located about 1500 feet downstream .
Even when the system of dams was analyzed such that breach-
ing would not begin until the dams were overtopped by
six inches of water, the same approximate system results
were obtained for the more probable type of failure (Appen-
dix C, Sheets 16 and 17 of 17 , Plan 6). The only major
differences between the two sets of results analyzed , was
that for the 6—inch failure criterion analyzed , all of the
dams failed within 15 minutes of each other. In any event,
as can be seen on the Regional Vicinity Map (Appendix G),
the many homes located on the floodplain immediately below
the dams would be significantly affected by the dam failures ,
especially if one considers not only  the increase in the
height of the breach floodwave, but also the increased
momentum that the larger and probably swifter moving volume
of water would possess.

Although Reservoir No. 1 is presently only a part of a
larger system and was analyzed as such, some approximations
can be inferred from the system results as to the downstream
effects of the “removal” (by way of estimating and eliminat-
ing the increased Darn No. 1 outflows due to upstream breach-
ing) of one or both of the upstream dams. If , perhaps
Reservoir No. 3 was “removed” from the present system , the
specific result of the combined failures of Dams Nos. 1 and
2 would be to raise the maximum 1/2 PMF water surface eleva-
tion at the section located 1500 feet below Dam No. 1 by
about 3 feet according to the more probable breach analysis.
This increase in water surface was determined via the inter-
polated water surface elevation corresponding to the esti-
mated maximum Dam No. 2 breach outflow of 3600 cfs. The
3600 cfs flow was approximated as the largest difference
between the actual computed breach outflows from Dam No. 2
and the estimated Darn No. 3 contributions to the Dam No. 2
outf lows. Since Dam No. 1 fails about 2 hours before Dam
No. 2, it will have reached its maximum breach dimensions
prior to the inflow of the 3600 cfs and will cause very
little attenuation of the flow. If both Dams Nos. 2 and 3
were “removed” from the system , the immediate results of the
failure of Darn No. 1 alone would be to increase the base —

elevation at the most downstream section by about 0.2 feet
based on the more probable breach analysis. This increase
was determined via the interpolated water surface elevation
corresponding to the maximum Dam No. 1 breach outflow of
1750 cfs (which occurs prior to the failures of Dams Nos . 1
and 2). Although this slight increase in the downstream
water surface might not seem to be significant, the increases
resulting from the two possible near instantaneous failure
conditions are significant. In particular , the increase in
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the base elevation resulting from a near instantaneous
breach of Dam No. 1 with minimum section dimensions would be
about 1 7  feet (based on the maximum breach outflow of
2950 cfs), and that with maximum section geometry would be
about 3.5 feet (based on the maximum breach outflow of
4640 cfs). These breach outflows were unaffected by the
failures of Dams Nos. 2 and 3. Therefore, whether con-
sidered alone or, more correctly, as a part of the existing
system, the failure of Dam No. 1 is highly possible and will
most probably lead to increased loss of life and property
damage in the downstream communities.

5.6 Spillway Adequacy .

As presented previously, under existing conditions
Hutchinson Reservoir Darn No. 1 can safely pass approximately
33 percent of the PMF prior to overtopping . Should a
1/2 PMF-size event occur, the darn will be overtopped and, in
all probability, will subsequently fail, endangering the
population of the downstream communities. Therefore, the
spillway system of Hutchinson Reservoir Dam No. 1 is deemed
seriously inadequate.
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SECTION 6
EVALUATION OF STRUCTURAL INTEGRITY

6.1 Visual Observations.

a. Embankment. Based on the visual inspection , the
embankment appears to be in poor structural condition.
Seepage near the outlet pipe continues despite efforts in
the past to control it. The upstream face of the dam is

— cracked and very irregular. A sinkhole is evident in the
crest of the embankment to the left of the gate house.

b. Appurtenant Structures. Based on the visual
inspection, the remainder of the facility appeared to be in
fair condition. The concrete spillway surface showed no
evidence of significant deterioration or damage although the
spiliway walls exhibited numerous cracks. The upper portion
of the valve chamber , as shown in Photograph 10, has rotated ,
possibly from movements within the embankment. The outlet
works could not be observed closely as both conduits were
buried or submerged . The outlet of the 14-inch diameter
blowoff conduit was submerged in a pool formed by seepage at
the downstream toe of the embankment (see Photograph 11).
Below the damn , the water treatment building , chemical storage
shed, a 20-inch diameter supply line valve pit, and related
facilities are in good condition. The inlet control mechan-
isms and screen clearing device are reportedly in good
working order.

6.2 Design and Construction Techniques.

No records are available detailing the methods of
design and construction .

6.3 Past Performance.

No formal records of past performance are available
from the owner; however, historical accounts and inspection
reports available from PennDER files recount a history of
seepage (possibly piping) and remedial work. These included
grouting , installation of a section of concrete cut-off wall
and several attempts to replace sections of the clay puddle
core. Field inspection revealed an irregular upstream
crest, a sinkhole in the crest, and seepage or evidence of
seepage in previously recorded areas, with the pool level
below the spillway crest approximately 3.6 feet. In summary,
the available information and field inspection indicate a
history of poor past performance.
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F 6.4 Seismic Stability.

The dam is located in Seismic Zone No. 1 and is thus

subject to minor earthquake induced forces. Since no records

of construction materials or techniques are available and
since the structure has a history of excessive seepage both

beneath and through the embankment , it is possible that even
minor earthquake induced dynamic forces could be significant

at high pool levels. However , no investigations or calcula-

tions were performed to confirm this opinion.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS FOR REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety. The visual inspection , operationa l
history and hydrologic and hydraulic analysis indicate that
the structure is in poor condition . Apparent rotation of
the outlet structure , uneveness of the upstream face and a
sinkhole in the crest suggest possible internal piping
problems which are possibly active under normal pool con-
ditions. Records of past performance show numerous problems
related to seepage both under and through the embankment
during its 91 year life span.

Hydrologic and hydraulic calculations indicate that the
existing reservoir and spillway system will pass only 33
percent of the PMF before overtopping occurs. Under 1/2 PMF
conditions, it has been determined that the embankment will
be overtopped leading to failure and a significant increase
in the hazard to loss of life downstream. As the facilities
hazard rating is “high” , the present spillway condition is
assessed as being seriously inadequate.

The inadequacies of the spillway and evidence of pos-
sible internal piping are deficiencies of such a nature that
if lef t uncorrected could result in the failure of the dam
with subsequent loss of life and/or substantial property
damage. Thus, the facility is considered unsafe. Failure
does not appear imminent under the conditions which existed
at the time of inspection; however , a detailed emergency
operation plan and warning system should be immediately
activated which includes around-the—clock surveillance
during periods of unusually heavy precipitation by a regis-
tered professional engineer experienced in the des ign and
performance evaluation of earth structures.

b. Adequacy of Information. The available data are
considered sufficient to make an accurate assessment of the
facility. A detailed hydrolog ic and hydraulic evaluation of
all three Hutchinson facilities has reportedly been prepared
by a consultant retained by the owner. This report was not
made available for review and could possibly aid to more
accurately evaluate the facilities.

c. Urgency. Detailed evaluation of the facility and
implementation of an emergency operation plan, warning
system, and around-the-clock surveillance during intense
storms should be initiated immediately.

d. Necessity for Additional Investigation. The owner
should ini tiate the following investigations :
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1. A subsurface investigation to determine the
condition and engineering properties of the embankment
materials and an assessment of causes of sinkhole develop-
ment in the crest.

2. A hydrologic and hydraulic evaluation in-
cluding effec ts on downstream developments if the facili ty
is breached or removed from the system which includes
Hutchinson Reservoir Dams Nos. 1, 2, and 3.

7 • 2 Recommendations/Remedial Measures.

a. Facilities. It is recommended that the owner:

1. Perform a detailed hydrologic and hydraulic
evaluation of the facility including an assessment of
downstream effects from breaching or removing the embankment
from the system which includes Hutchinson Reservoir Dams
Nos. 1, 2, and 3.

2. Perform a detailed subsurface evaluation to
determine the causc of sinkhole development in the crest and
the in-situ properties of the embankment materials.

3. Perform a stability and seepage evaluation of
the embankment under all possible operating conditions
utilizing the results of Item 2 above.

4. Determine the extent of apparent structural
distress in the outlet structure .

5. Take appropriate remedial actions based on
the results of the above analyses.

b. Maintenance and Operating Procedures. It is
recommended that the owner:

1. Immediately activate a plan for emergency
operation and a warning system for downstream residents.
Included in the plan should be provisions for around-the-
clock surveillance of the facility by a professional engi-
neer experienced in the design and per formance evaluation of
earth structures during periods of unusually heavy precipi-
tation.

2. Inspect the facility on a daily basis to
determine if the sinkhole development in the crest is an
active process requiring immediate remedial action. Parti-
cular attention should be given to the seepage at the outlet
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conduit and the apparent seepage near the toe of the lef tabutment. This area should also be cleared of all brush anddebris to facilitate daily inspection .

3. Monitor apparent movement of the outletstructure.
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CHECK L I S T  - ND ! ID ~4 P~ —2l4
HYDROLOGIC AND HYDRAULIC PENN DER ID  ~t 26—13

SIZE OF DRAINAGE AREA: LocaL .043 sq. ml. Tot~a1 2.42 s q U mi -

ELEVATION TOP NORMAL POOL: 1291.8 STORAGE CAPACITY : 46 a c — f t .

EL:VATION TOP FLOOD CONTROL POOL: — STORAGE CAPACITY: —

ELEVATION MAXIMUM DESIGN POOL: — STORAGE CAPACITY: —
ELEVATION TOP DAM: 1294.3 STORAGE CAPACITY : 56 ac—ft,.

S P I L L W A Y  DATA

CREST ELEVATION: 1291.8.

TYPE: Concrete channel

CREST LENGTH: 42 -feet
- (Measured from upstream embankment face

- CHANNEL LENGTH: 30 feet. ~-e- i-i~~ n-F Fh~ f i rs i- ~r~~rt i -~~1 irop
in the discharge channel)

SPILLOVER LOCATION: Ri~ h1- ~~hn fm ~~ nt U

NUMBER AND TYPE OF GATES: Nnn~~~ -

OU TLET W~,)RKS -

TYPE: 14-inch CIP blowoff.

LOCATION: Left of emergency spiliway.

ENTRANCE ll-NERTS: 1269 (rough estimate)

EXIT INVERTS: 1261 (rough estimate)

EMERGENCY DRAWDOWN FACILITIES: valved at intake.

H Y D R O M E T E O R O L O G I C A L  GAGES

TYPE: Rain gage

LOCATION: Between Dam Nas. L and 2.

RECORDS: Daily records available at owner ’s Uniontown office.

MAX IMUl NON-DAMAG ING DISCHARGE : Not known. 

A -
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APPENDIX B

CHECK LIST - VISUAL INSPECTION
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GEOLOGY

Hutchinson Reservoir Nos . 1, 2 , and 3 are located

approximately 3 miles southeast of Uniontown on the western

edge of the Allegheny Mountains section of the Appalachian

Plateaus Province . The Allegheny Mountain section is

characterized by gently folded sedimentary rock strata of

Pennsylvanian age or older. Major structural axes strike

• from southwest -to northeast with f lanking strata dipping

northwest and southeast.

Structurally , the dam and reservoir lie immediately

west of the Chestnut Ridge anticline. The bedrock flanking

the west side of Chestnut Ridge consist of Devonian and

Mississippian age strata in the higher elevations of the

watershed and Pennsylvanian age strata in the vicinity of

the reservoirs and below. Near both dams the sedimentary

rock strata dip to the northwest at approximately 1,800 feet

per mile or 19 degrees.

Two widely spaced joint systems at right angles to each

other commonly control drainage patterns on the flanks of

Pennsylvania ’s ridges. In the vicinity of the site , the

joint system striking N60°W is at right angles to the anti-

d m a ]. axis and tends to align drainage patterns off the

ridge in this direction. A secondary joint system parallels

the anticlinal axis striking N30°E. The secondary system

• generally has a lesser influence on controlling drainage

patterns. Redstone Creek, however , is strongly controlled

E- 1
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by both joint systems. The creek channel both above and

below the Hutchinson reservoirs follow the primary N60°W

bearing, whereas the section of Redstone Creek containing

the reservoirs following the secondary N30°E bearing (see

Regional Vicinity Map Appendix G). This abrupt directional

change in the flow of Redstone Creek is not common in this

section of Chestnut Ridge. Furthermore, a small fault,

located about one mile northeast of the reservoirs is also

known to strike along this same N30°E bearing. A strong

structural influence is evidently controlling the direction

of drainage along the section of Redstone Creek containing

the Hutchinson reservoirs. Jointing and possibly faulting

may be responsible for this drainage control. The influence

this feature may have, if any, on the Hutchinson reservoirs

is unknown , although it may have some bearing on seepage

losses through the foundation of the reservoirs.

The strata underlying the alluvial and residual soils

of the valley are members of the Allegheny Formation which

is lower Pennsylvanian age. The group consists of shale and

sandstone with lesser amounts of coal, clay, and limestone.

The base is at the top of the Homewood sandstone and the top

at the Upper Freeport coal which passes between Reservoir

No. 2 and upstream of Reservoir No. 3. The Allegheny

Formation is approximately 150 to 160 feet thick in the

vicinity of the reservoirs.
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The Upper Freeport coal occurs above Reservoirs No. 1

and 2 along the west valley wall. The coal in this area is

considered to average about four feet thick with several

thick clay and shale partings. The coal is generally of

good thickness and quality, but has not been prospected to

any great extent. At the time of the inspection , there was

no evidence of mining in the immediate area.
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