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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 Of f i c e  of Chief of Engineers , Washington ,
D. C. 20314. The purpose of a Phase I investigation is to
identify expeditiously those dams which may pose hazards to
human life or property . The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping , subsurface investigations , testing , and
detailed computational evaluations are beyond the scope of a
Phase I investigation ; however , the investigation is intended
to identify any need for such studies.

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

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions , and is evolutionary in nature. It would be
incorrect to assume that the present condition of the darn
will continue to represent the condition of the darn 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 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 dam , its general con-
dition, and the downstream damage potential.
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

ABSTRACT

Upper Donohoe Dam: NDS I.D. No. PA-00478

Owner: Westmoreland County

State Located: Pennsylvania (PennDER I.D. No. 65-55)

County Located: Westmoreland

Stream: Little Crabtree Creek

Inspection Date: 13 December 1978

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

The visual inspection , operational history , hydrologic and
hydraulic analysis and the engineering data obtained from a
geotechnical consultant ’s recent report to the owner indicate
that the structure is in poor condition . Apparent disloca-
tion of the downstream slope paving, continuing seepage
despite the current drawn down condition, and a dilapidated
valve house with a valve mechanism of questionable reliabil-
ity support this evaluation. In addition , the recently
completed engineering study indicates a need for remedial
stabilization. Records of past performance show numerous
problems related to seepage both under and through the
embankment.

The current owner has incorporated the Upper Donohoe Dam
into Twin Lakes Park and has recently initiated a program of
upgrading the facility which to date has included placement
of durable riprap on the ups Lream slope , brick paving of the
embankment crest, and the construction of a new spil iway
structure. Hydrologic and hydraulic calculations contained
herein; however, indicate that the spiliway system can only
accommodate approximately 54 percent of the Probable Maximum
Flood (PMF ), which is considered to be the required Spiliway
Design Flood (SDF), before overtopping occurs. As the
facility ’s hazard rating is “high” , the present spillway is
assesse d as being inadequate , but not seriously inadequate.

The structural deficiencies of the embankment are of such a
nature that if left uncorrected , they could result in failure
of the dam with subsequent loss of life and/or substantial
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P property damage. Thus, the facility is considered unsafe.
An emergency condition is not considered to exist because
the current owner is aware of the deficiencies and the
reservoir , therefore , is being maintained in a drawn down
condition under close observation by park personnel. A
remedial stabilization scheme has been developed and remedial
plans are being finalized .

It is recommended that the owner~

a. Immediately activate a plan for emergency operation
and a earning system for downstream residents. Included in
the plan should be provisions for around-the-clock surveil-
lance of the fac ility during periods of unusually heavy
precipitation.

b. Inspect the facility on a daily basis to insure
the reservoir remains drawn down until rehabili tation is

P complete.

c. Remove the temporary earth road that presently
crosses the discharge channel approximately 35 feet down-
stream of the spillway control. In addition , repairs to the
breached left spillway sidewall at this location should be
implemented. The thin layer of sediment lining the bottom
of the concrete spiliway channel should be removed.

d. Regrade the present embankment crest and restore
all low areas to elevation 1130.0 feet (MSL).

e. Enlist the services of a professional engineer
experienced in hydrology and hydraulics to perform a detailed
evaluation of the facility. Included in the study should be
a reevaluation of the adequacy of the existing spiliway and) discharge channel and the effec ts of any proposed modifica-
tions to the downstream Twin Lakes Dam No. 1. Subsequently ,
the owner should take whatever measures are deemed necessary
to make the facility hydraulically adequate.

f. Rehabilitate the outlet works and provide a means
of controllin g or blocking flow at the inlet end of the
blowoff line in the event a leak (s) develops beneath the
embankment.

g. Develop an operations and maintenance manual for
use at the facility.

h. Have the facility inspected on a yearly basis by a
registered professional eng ineer experienced in the design
and construction of earth dams to check for hazardous con-
di tions that might develop . This should be done until repairs result ing

P 
from paragrap h e above are accomp lished.

iii



GAl Consultants, Inc. Approved by:

~~~~~kMA 4~LQ~~~~
Bernard M. Mihalci~ , P.E. G.~~. WITHERS

\. Co4onel, Corps of Engineers
_____ 

District Engin eer

BERNARD M.. MIHALCIN ~~

Date 
_ _ _ _ _ _ _ _ _ _ _ _ _  

Date ~Z (.Lv~ 79

Accesnion For

NTI~3 GR?.~I

~DC TABS

Un announced
J~~ tification

By___________ ______

)Lfl~

iv

K— — -
~~ 

—-- — —



4, ~~~

V .
,

•L .

1.
I ~~~~~~~~~~~~~~ ..

H~~

4

:~. ~~~~~~~~~~ 
‘

.4

( 4~ I ~, 
Sl~, 4 

n.I

‘ft .

~
‘, 

~~~
~*
‘

4 ~~~~~~

1. 4 

k



) TABLE OF CONTENTS

Page

PREFACE i

ABSTRACT ii
OVERVIEW PHOTOGRAPH v

TABLE OF CONTENTS vi

SECTION 1 - GENERAL INFORMATION 1

1.0 Authority 1
1.1 Purpose 1
1.2 Description of Project 1
1.3 Pertinent Data  3

SECTION 2 - ENGINEERING DATA 6

2.1 Design 6
2.2 Construction Records 9
2.3 Operating Records 9
2.4 Other Investigations 9
2.5 Evaluation 9

SECTION 3 - VISUAL INSPECTION 10

3.1 Observations 10
3.2 Evaluation 12

SECTION 4 - OPERAPIONAL PROCEDURES 13

4.1 Normal Operating Procedure 13
4.2 Maintenance of Dam 13
4.3 Maintenance of Operating Facilities 13
4.4 Warning Systems 13
4.5 Evaluation 13

SECTION 5 - HYDROLOGIC/HYDRAULIC EVALUATION 14

5.1 Design Data 14
5.2 Experience Data 14
5.3 Visual Observations 14
5.4 Method of Analysis 14
5.5 Summary of Analysis 15
5.6 Spillway Adequacy 16

SECTION 6 - EVALUATION OF STRUCTURAL INTEGRITY . . .  17

6.1 Visual Observations 17
6.2 Design and Construction Techniques 17
6.3 Past Performance 17
6.4 Seismic Stability 18

SECTION 7 - ASSESSMENT AND RECOMMENDATIONS FOR
REMEDIAL MEASURES 19

7.1 Dam Assessment 19
7.2 Recommendations/Remedial Measures 20

vi

S — - -p-— 
~~~~~~~~~~~~~~~~~~~~~~ 

— ---,-—- —- ---.“ — — —- — . ——— - - - j - ——- - - - - —
~~~~



TABLE OF CONTENTS

APPENDIX A - CHECK LIST - ENGINEERING DATA

APPENDIX B - CHECK LIST - VISUAL INSPECTION

APPENDIX C - HYDROLOGY AND HYDRAULICS
APPENDIX C-i - SUPPLEMENTAL CALCULATIONS

APPENDIX D - PHOTOGRAPHS
APPENDIX E - GEOLOGY
APPENDIX F - FIGURES
APPENDIX G - REGIONAL VICINITY AND WATERSHED BOUNDARY MAP

‘4

)
vii

S 
- - --- - -- - - - -~~~~~~~~~~ - -‘



PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

UPPER DONOHOE DAM
NDI# PA—478, PENNDER# 65-55

SECTION 1
GENERAL INFORMATION

1.0 Authority .

The Dam Inspection A~-t, Public Law 92—367 , authorized
the Secretary of the Army , through the Corps of Engineers ,
to initiate a program of inspection of dams throughout the
United States.

1.1 Purpose.

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

1.

1.2 Description of Project.

a. Dam and Appurtenances. The Upper Donohoe Dam is
an earth embankment approximately 520 feet in length with a
maximum height of 34 feet. According to PennDER records ,
the embankment was constructed with a puddle cutoff wall
having a top and base width of 10 feet, a maximum height of
approximately 18 feet and length of 500 feet. The depth of
excavation for the cutoff wall is reportedly about 15 feet
below the original ground surface. Both the upstream and
downstream slopes were originally protected by “stone
covered with mortar.I’ Recently, however , a hard , siliceous
limestone riprap was placed on the top 5 to 6 feet of the
upstream slope and a brick deck was laid across the entire
crest.

The facility is served by a rectangular-shaped concrete
channel spillway constructed in 1977 and located at the
right abutment. The discharge channel is cut in natural
ground and rock below the spillway . A 12—inch diameter cast
iron pipe passes beneath the center of the embankment and
serves as the outlet conduit. The outlet conduit is valved
at a valve house located at the downstream toe of the embank-
ment.

-b. Location.--yUpper Donohoe Dam is located on the
headwaters of Little Crabtree Creek in Hempfield and Unity
Townships, Wes tmoreland County, Pennsylvania. This dam is
immediately upstream of Twin Lakes No. 1 Dam/

~ nd reservoir
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J (NDI# PA—487). Both facilities are integral components of
Twin Lakes Park , a recreational facility located just
northeast of Greensburg , Pennsylvania. The village of Luxor
is about 0.8 mile downstream of the embankment. The dam ,
reservoir , and watershed are contained on the Latrobe ,
Pennsylvania , U.S.G.S. 7.5 minute topographic quadrangle
(see Appendix G). The coordinates of the darn are N40° 19.3’
and W79° 28.5’.

c. Size Classification. Small (34 feet high , 270
acre-feet storage capacity at top of dam).

d. Hazard Classification. High (see Section 3.l.e).

e. Ownership. Westmoreland County
Department of Parks and Recreation
Greensburg , Pennsylvania 15601

f. Purpose. Recreation .

g. Historical Data. The Upper Donohoe Dam was con-
structed in 1910 by Offutt and Bennett , contractors , of
Greensburg , Pennsylvania , for the Jamison Coal and Coke
Company . The dam, designed by the Jarnison Coal and Coke
Company , was used in conjunction with the lower dam and
reservoir (Twin Lakes No. 1 Dam) as an industrial water
supply facility for coal mining and coking operations.
Later, it became the property of the Consolidation Coal
Company . Approximately 15 years ago, ownership of the dam
was transferred to the Westmoreland County , Department of
Parks and Recreation , who have incorporated both the upper
and lower darns into the Twin Lakes Park recreational facility .

Information and correspondence contained in PennDER
files reveals the facility has had a history of problems
including crest settlement , significant seepage, and an
inadequate spillway . A lack of cooperation between state
off icials and the previous owners is evident from the avail-
able data. Occasionally, ad—hoc remedial measures were
undertaken by previous owners most of which, however , proved
to be ineffective .

In 1977, after complete rehabilitation of the lower
Twin Lakes darn , the current owners replaced the spillway of
the upper dam and added other improvements including the
placing of riprap on the upper 5 to 6 feet of the upstream
slope , paving the crest with brick and the addition of a
metal hand rail on the downstream side of the crest.

In the spring of 1978, Westmoreland Coun ty retained
Geo-Mechanics, Inc., consulting engineers of Belle Vernon ,

( Pennsylvania, to perform a geotechnical engineering investi-
gation of the facility. A detailed inspection performed by

2
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the consultant revealed serious structural deficiencies and ,
as a result, the reservoir has been maintained in a drawn
down condition while detailed rehabilitation plans are being
prepared.

1.3 Pertinent Data.

a. Drainage Area (square miles) . 0.38 (total)

b. Discharge at Dam Site. Discharge records are not
available.

c. Elevation (feet above mean sea level). The
following elevations were obtained through field measure-
ments that were based on the elevation of the emergency
spillway crest at 1126.0 feet.

Top of Dam 1128.7 (field)
1130.0 (design)

Maximum Design Pool Not known
Maximum Pool of Record Not known
Normal Pool 1126
Emergency Spillway Crest 1126
Upstream Outlet Invert Not known
Downstream Outlet Invert 1095 (estimate)
Streambed at Dam Centerline 1094 (estimate)
Maximum Tailwater Not known

d. Reservoir Length (miles) .

Top of Dam 0.3
Normal Pool 0.3

e. Storage (acre—feet).

Top of Dam 273
Normal Pool 215
Design Surcharge Not known

f. Reservoir Surface (acres).

Top of Dam 24
Normal Pool 20
Maximum Design Pool Not known

g. Dam.

Type Earth embankment
with a pudd le cutoff
wall and rock protected
slopes.

- 3
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Length 520 feet

Height 34 feet

Top Width 10 feet

Upstream Slope 3H:1V (exposed
freeboard zone;
field measured)

Downstream Slope l.5H:1V (crest to
toe; field measured)

Zoning None indicated .

Impervious Core The 1915 inspection
report indicates a
puddle cutoff wall
near the upstream
toe with a height of
18 feet, length of
500 feet, and a
depth of excavation
for foundation of 15
feet. The top of
the cutoff wall is
approximately 28
feet below the crest
of the dam .

Cutoff The puddle core
trench serves as the
only embankmen t
cutoff.

Grout Curtain None indicated .

h. Diversion and
Regulating Tunnels. None.

i. Spiliway.

Type Uncontrolled , rein-
forced concrete
chute spil iway with
an unlined discharge
channel. The exist-
ing spillway was
constructed in 1977
and is located at
the right abutment .

4
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Crest Elevation. 1126

Crest Length 20 feet

j. Outlet Conduits.

Supply Pipe None.

Blowoff Pipe 12—inch diameter ,
cast iron , length
unknown.

Closure Manually operated
gate valve in a
valve house at the
downstream toe of
the dam.

Regulating Facilities The valve house is
located at the
downstream toe and
contains one 12-inch
diameter gate valve
for regulating
discharge.

Access Access to the valve
house is from the
left abutment.

5 
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SECTION 2
ENGINEERING DATA

2.1  Desi.~~~

~~~. Design Data Availability and Sources. No design
reports are available for any aspect of the original embank-
ment and outlet works. Design drawings for the 1977 emer-
gency spiliway reconstruction (see Figures 5 and 6) are
available from the owner. A hydrologic and hydraulic
?.ssesslnent of the current spi]lway and a stability evalua-
tion of the existing embankment were performed by Geo-
Mechanics , Inc., and are presented in their 1978 report on
the facility . Embankment and outlet conduit design features ,
presented below , are derived from an inspection report
prepared by the Water Supply Commission of Pennsylvania in
1915.

b. Design Features.

1. Embankment. Available data indicate that the
embankment is constructed of earth; however , placement and
compaction procedures are unknown.

The earliest descriptive report pertaining to the
facility was made by the Water Supply Commission of Pertnsyl-
vania on August 5, 1915. This report was prepared 5 years
following construction and contains data supplied by the
design engineer. The following excerpt is from this report
and presumably describes the condition of the embankment
fo llowing construction.

“The surface soil was cleaned off and the dam was
built on an underlying shale formation . The embankment
material consists of rolled earth placed in layers with
scrapers. Both the upstream and downstream slopes are
protected with stone covered with mortar placed on a
slope of l.511:1V. The crest of the embankment was
seeded with grass. The length of the embankment along
the crest is 500 feet with a crest width of 9 feet,
maximum base width of 99 feet, and a maximum height
above streainbed of 30 feet. The puddle cutoff wall is
in the upstream portion of the embankment. It is 10
feet thick and extend$ 15 feet below the original
ground surface. The height of the cutoff wall is
approximately 18 feet, with the top of the wall approxi—
mately 28 feet below the crest of the dam.”

( 
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2. Appurtenant Structures.

a) Outlet Structure. The outlet structure
is a square masonry building housing the valve mechanism for
the outlet conduit and is located at the downstream toe of
the embankment .

b) Conduits. A 12-inch diameter cast iron
blowoff pipe passes beneath the embankment and is controlled
by a single gate valve located in the valve house. Concrete
anti—seep collars are reportedly spaced along its length to
prevent leakage. The outlet of the 12-inch diameter conduit
is located immediately downstream of the valve house.

c) Spillway. The spillway consists of a
recently constructed reinforced concrete chute and an unlined
discharge channel (see Figures 5 and 6). At the control
section , the concrete channel is approximately 20 feet wide
and 36 feet long. Discharge from the spillway enters a
channel cut in natural ground and f lows into the reservoir
of Twin Lakes No. 1 Darn approximately 250 feet downstream of
the Upper Donohoe Dam.

c. Design Data and Procedures. No design data are
available for the original facility. Design parameters have
been developed by the owner ’s consultant for the proposed
rehabilitation of the facility and are discussed below .

1. Hy’lraulics and Hydrology. An assessment of
the eroding spillway is presented in a recent report prepared
by the owner ’ s consultant. The analysis indicates that
based on PennDE R “C” Curve criteria , the spiliway system is
required to pass a peak flow of 645 cfs. Assuming a flow
depth of 3 feet and applying Manning’s equation for open
channel flow , the maximum discharge of the spiliway was
determined to be 1349 cfs and the spillway was deemed
adequate.

Analysis presented herein (see Section 5) indicates
that the above assessment is in error in that a spillway
flow depth in excess of 1.8 feet will cause the existing
embankment to be overtopped . Also , the use of Manning ’s
equation for determination of the spillway capacity is
inappropriate , since the spillway discharges will be gov-
erned by critical flow relationships.

Designation of the existing blowoff conduit as the
service or principal spillway facility and the concrete
chute as the emergency spiliway is questionable in that the
normal poo1 appears to be set at the crest of the chute
spiliway, subjecting it to frequent flows .

7



2. Embankment. In 1978, six test borings were
drilled along the downstream side of the embankment by the
owner ’s consultant for the purpose of assessing the existing
conditions within the embankment and to develop design
parameters for the proposed rehabilitation (see Figure 3).
Three of the test borings were drilled through the embank-
ment and all six borings penetrated at least 25 feet into
the underlying bedrock to determine the type , depth, and
engineering properties of these materials. Shelby tube and
bag samples were secured for subsequent direct shear and
permeability tests and for laboratory compaction , pertue-
ability and classification tests, respectively . Soil and
rock field permeabil ity tests were performed in four of the
test borings. Typical embankment cross-sections depicting
existing conditions within the embankment are presented on
Figure 4, Appendix F. The methods and results of the
testing are presented in the consultants report.

Pertinent observations and test results in that study
include:

o The top 4 to 9 feet of the embankment consists of
relatively permeable granular soils.

o The underlying embankment and natural soils are
fine grained (silt and clay) but are of variable
permeability indicating questionable placement
and/or compaction procedures.

o The in-place strength parameters for the embank-
ment and natura l soil foundation are 0 = 3 50 ,
C = 0 , based on direct shear testing.

o The underlying bedrock is primarily sandstone with
a permeability on the order of 10 ~ cm/sec.

A stabilization scheme to provide an acceptable factor
of safety for the facility is presented in the consultant ’s
report and essentially consists of buttressing the down-
stream slope with a resistant rockf ill toe, flattening the
downstream slope and providing a filter drain to collect
seepage attributed to the apparent high phreatic surface.

3. Appurtenant Structures.

a) Spillway. Based on construction drawings
and data available from the owner and PennDER, the spillway
appears to be adequately designed and constructed . No
design calculations were made available to the inspection
team for review.

(
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b) Outlet Works. No data are available
relative to the design of the outlet conduit.

2.2 Construction Records.

No construction records are available for any aspect of
this facility. Construction drawings for the existing
emergency spiliway , constructed in 1977, are available from
the Westmoreland County, Department of Parks and Recreation .

2.3 Operatin~ Records.

No pool level , rainfall , or discharge records are
available for the facility . Correspondence available from
PennDER files indicate that discharges through the emergency
spiliway have been smal l due to the attenuation of flow
caused by the upstream railroad embankment culvert .

2.4 Other Investigations.

Except for the previously discussed geotechnical study
in 1978, no subsequent engineering related investigations
have been conducted other than routine inspections of the
facility by PennDER personnel.

2.5 Evaluation.

Sufficient data are available to make a Phase I assess-
ment of the facility . A detailed geotechnical study has
been conducted by a consultant to the owner. The stabiliza-
tion scheme proposed as a result of the study appears
adequate; however , the hydraulic and hydrologic assessment
is questionable. In particular , the hydraulic capacity of
the chute spil iway appears in error . Designation and/or use
of the spillway and its unlined downstream channel as the
emergency facility is debatable.

9
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SECTION 3
VISUAL INSPECTION

3.1 Observations.

a. General. The general appearance of this facility
suggests the dam and its appurtenances are currently in poor
condition.

b. Embankment. The visual inspection indicates the
embankment is in poor condition. Some seepage flow and
localized saturated areas were observed along the downstream
toe to the right of the valve house in spite of the drawn
down status of the reservoir. Just to the right of the
valve house, the outlets of two cast iron toe drain pipes
were observed discharging about 2—3 gallons per minute from
the left drain and approximately 5 gallons per minute from
the right drain. A full evaluation of the quantity and
extent of leakage could not be determined due to the drawn
down condition of- the reservoir at the time of the inspec-
tion (see Photograph 3).

The crest of the embankment is well protected with an
architectural paving brick (Unistone) installed in 1977.
The brick is in excellent condition and covers the crest.
In conjunction with the paving, a wood post and iron pipe
fence ra iling were installed on the downstream side of the
crest (see Photograph 1). The upstream slope is well
protected against wave action by a durable limestone riprap
also placed in 1977 (see Photograph 3). The hand-placed
mortared stone covering th~ downstream slope was observed to
be slightly irregular and to some extent disturbed . Most of
the observed displacement was approximately one third of the
way up from the toe and did not exhibit signs of recent
movement. In addition , the downstream slope was covered
with light vegetation making direct observation of the slope
paving somewhat difficult.

c. Appurtenant Structures.

1. Spillway Structure. The spillway was com-
pletely reconstructed in 1977. Based on visual observa-
tions , the new spiliway structure is in good condition (see
Photographs 4 and 5).

2. Outlet Works. Complete submergence of the
intake structure precluded the possibili ty of visual in-
spection . The outlet conduit passes beneath the embankment
and discharges directly into Twin Lakes No. 1 Reservoir .
The manually operated gate valve is located in a dilapidated ,
partially collapsed structure located just beyond the down-

10



stream toe of the embankment. The gate valve is currently
operated by turning the valve stem with a pipe wrench. The
gate valve was partially opened and an estimated discharge
of approximately 200 gallons per minute was observed flowing
from the outlet at the time of the inspection .

d. Reservoir Area. The general area surrounding the
reservoir is characterized by moderate to steep , partially
wooded slopes. Immediately upstream of the reservoir is a
high railroad embankment crossing the principal stream
flowing into the reservoir. The stream is carried beneath
the embankment through a 3.0-foot by 2.5-foot culvert
(Appendix C, Sheet 9). The outlet end of the culvert is
completely submerged and partially blocked with silt and
debris (see Photographs 11 and 12).

e. Downstream Channel. The concrete spillway struc-
ture discharges into a trapezoidal—shaped channel cut into
natural ground on the right abutment (see Photograph 6).
The channel is somewhat irregular with low and partially
breached sidewalls on the downslope side. About 35 feet
downstream of the spiliway is a temporary construction road
built across the channel. It is possible that modest dis-
charges through the spil iway could cause overtopping of the
channel sidewall at the road crossing resulting in at least
part of the flow being discharged near the toe of the dam .
Approximately 250 feet downstream of the spiliway , the
channel discharges directly into the reservoir of Twin Lakes
No. 1 Dam.

The nearest inhabited structure li kely to be af fected
by a breach of this facility is downstream of Twin Lakes
No. 1 Dam. The dwelling located in the floodplain of Little
Crabtree Creek and the eastern end of the community of Luxor
lie approximately 4,300 feet downstream of the Upper Donohoe
Dam on Little Crabtree Creek (see Photograph 14). Many
mobile homes are also located within the floodplain in this
area. Little Crabtree Creek joins Crabtree Creek approxi-
mately 3.0 miles downstream of the embankment. Approxi-
mately 4.0 miles downstream of the dam , Crabtree Creek flows
within the flood pool boundary of Loyalhanna Reservoir , a
major flood control project. The intervening valley between
the lower dam and the flood control project is generally
sparsely vegetated ; however , it is estimated that within
this reach , more than one hundred people could be af f e cted
by an embankment breach of both the Upper Donohoe Dam and
the Twin Lakes No. 1 Dam. Therefore , the hazard classif i-
cation for the facility is considered to be “high” .

11
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3 .2  Evaluation.

The overall condition of the f acility is considered to
be poor. The reservoir level has been drawn down due to
previously observed seepage under normal pool conditions.
The outlet works are dilapidated with no means of controlling
flow at the inlet, and the spillway discharge channel
requires remedial repair. These items are reportedly being
considered in the proposed rehabilitation of the facility .

(
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Normal Operating Procedure.

According to the owner ’s representative , there are no
formal operating procedures at this facility . Park person-
nel currently operate the gate valve to maintain the drawn
down condition of the reservoir. The current drawn down
condition is to be maintained until rehabilitation work is
completed.

4.2 Maintenance of Dam.

The dam is maintained on an unscheduled basis by the
Westmoreland County , Department of Parks and Recreation.

4.3 Maintenance of Operating Facilities.

Other than occasionally operating the gate valve , no
regular maintenance has been per formed on the operating
mechanism.

4.4 Warning Systems.

There are no formal warning systems in ef fect at this
facility.

4.5 Evaluation.

The facility is operated by park personnel on an unscheduled
basis and no formal operations and maintenance manuals are
available. There is no formal warning system in effect ;
however , the facility is under very close observation in
order to maintain the current drawn down condition .

(
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SECTION 5
HYDROLOGIC /HYDRAULIC EVALUATION

5.1 Design Data.

No original design data are available.

5.2 Experience Data.

Actual discharge records are not available for this
facility. No data related to the performance of the facil-
ity and its appur tenances during major flooding events are
available. The recently constructed spillway has yet to be
subjected to major flooding and consequently ,  no signif icant
data relative to the present spiliway are available.

5.3 Visual Observations.

Based on visu~1 observations, the recently constructedspiliway is considered to be in good condition. Several
deficiencies were noted that include: 1) several inches of
sediment lining the channel bottom of the concrete spillway ;
2) a temporary earth ro~d crossing the discharge channelabout 35 f eet downstream of spillway control section ; 3) a
breach of the left channel sidewall at the road ; and , 4) an
irregular shaped unlined discharge channel. The above
conditions could adversely affect the operation of the
spillway (Appendix C , Sheets 14 and 15); however, for the
purpose of the analysis, all of the deficiencies were
neg lected as it is assumed that they will be corrected in
the proposed rehabilitation program .

5.4 Method of Analysis.

The faci l i ty  has been analyzed in accordance wi th 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. Analytical capabil-
ities of the program are briefly outlined in the preface
contained in Appendix C.

14
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5 .5  Summary of Analysis

a. Spiliway Design Flood. In accordance with proce-
dures and guidelines contained in the National Guidelines
for Safety Inspection of Dams for Phase I Investigations ,
the Spiliway Design Flood (SDF) for Upper Donohoe Dam ranges
between the 1/2 PMF (Probable Maximum Flood) and the PMF.
This classification is based on the relative size of the dam
(small), and the potential hazard of dam failure to down-
stream developments (high). Due to the presence of another
impoundment just downstream, and the high damage potential
of dam failure to both the downstream impoundment and
residences, the SDF for this facility is considered to be
the PMF.

b. Results of Analysis. The Upper Donohoe Dam was
evaluated under assumed normal operating conditions. That
is , the reservoir was initially at its normal pool or
spillway elevation of approximately 1126.0 feet, with the
low—level “blowoff” conduit closed. Actually , the conduit
is usually kept slightly open. However, the opening provides
very little discharge capacity. Also, the reservoir level
was found to be drawn down at the time of inspection due to
structural considerations. The spiliway is presently an
unlined chute channel with a f l at concrete critical flow
control crest. The chute channel was in a state of dis-
repair at the time of inspection , but it was assumed to be
in good condition in the analysis.

A railroad embankment with a small culvert for flow
passage is located just upstream from the reservoir , and
controls about 50 percent of the possible reservoir inflows.
In order to account for the effects of this embankment on
inflows, the embankment was considered to function like a
dam in the analysis , with the small culvert providing the
only means of discharge. The culvert outflows were then
added to the local reservoir inflows to determine the total
inflow hydrographs into the Upper Donohoe Dam Reservo ir.
All pertinent engineering calculations relative to the
evaluation of this facility are provided in Appendix C.

Overtopping analysis (using the Modified HEC-l Computer
Program) indicated that the discharge/storage capacity of
the Upper Donohoe Dam could accommodate only about 54
percent of the PMF prior to overtopping of the dam (Appen-
dix C, Summary Input/Output Sheets , Sheet H). The peak PMF
(SDF) inflow of about 750 cfs was attenuated by the discharge/
storage capabilities of the dam and reservoir such that the
resulting peak outflow was about 640 cfs (Summary Input/Output
Sheets, Sheets E and G). Under the PMF , the dam embankment
was overtopped for approximately 4.3 hours, with a maximum
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* depth of inundation of about 0.6 feet (Summary Input/Output
4. Sheets, Sheet H).

Although this analysis implies that the dam facility
can handle a flood of greater than 1/2 PMF magnitude , the
effect of the railroad embankment on reservoir inflows
cannot be overemphasized (since the actual configuration and
capacity of the discharge culvert is unknown). The peak PMF
flow on the upstream side of the railroad embankment was
about 640 cfs, the peak 1/2 PMF flow was about 320 cfs, with
the culvert possibly causing backwater flooding upstream due
to the resulting large depths of headwater (Summary Input/
Output Sheets, Sheet B). As can be seen , the presence of
the embankment and small culvert caused a large portion
(approximately 50 percent) of the total reservoir inflow to
be greatly attenuated. Had the embankment not been present,
or had the culvert been large enough to pass at least a 1/2
PMF size peak flow , the total peak inflow into the reservoir
would have been approximately 910 cfs for the PMF , or
approximately 600 cfs for the 1/2 PMF (these estimates are
based on the detailed HEC-l computer output). If the 1/2
PMF peak inflow was 600 cfs, the corresponding outflow would
be in excess of 390 cfs which would result in a depth of
embankment inundation in excess of 0.3 feet (based on the
detailed HEC-1 output). In this case, the discharge/storage
capacity of the Upper Donohoe Dam would accommodate less
than 50 percent of the PMF. Therefore , any increase in the
discharge values of the rating curve of the railroad embank-
ment culvert above those estimated in this analysis (i.e.
any increase in the size of the culvert) will probably lead
to a more serious classification of the facility .

5.6 Spiliway Adequacy .

Hydrologic and hydraulic analysis of the Upper Donohoe
Dam indicates that the existing facility can pass and/or
store approximately 54 percent of the recommended Spiliway
Design Flood (SDF) which for this facility is considered to
be the Probable Maximum Flood (PMF). Therefore , the spill-
way system is considered to be inadequate , but not 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 .
Moderate seepage was observed along the toe of the embank-
ment particularly along the right abutment. A full eval-
uation of the seepage, however , could not be made due to the
current drawn down condition of the reservoir. PennDER
files indicate a history of severe and chronic seepage that
may be a contributing factor in displacing the mortared
stone facing on the downstream slope. A high phreatic
surface , identified by a geotechnical consultant to the
owner when the reservoir was full produced a low factor of
safety against sliding which resulted in the decision to
draw down the reservoir and initiate the design of a reme-
dial stabilization scheme.

b. Appurtenant Structures

1. Spiliway’. The concrete spiliway structure at
the right abutment is in good condition . Concrete surfaces
are in good condition with no evidence of cracking , spalling ,
or other deterioration . The discharge channel is obstructed ,
poorly maintained and in need of remedial repair.

2. Outlet Works. The outlet works are in poor
condition . The valve house is in a dilapidated state
creating a difficult and hazardous access. The owners
representative reports difficulty in operating the gate
valve and there is no upstream control on the outlet conduit.

6.2 Design and Construction Techniques.

The first inspection report issued in 1915 indicates
the embankment was placed in layers and rolled . No drawings
or other records are available detailing the methods of the
actual design and construction . Construction drawings are
available for the existing spillway structure.

6 .3  Past Performance.

No formal records of past performance are available
from the owner; however , historical accounts and inspection
reports available from PennDER f iles recount a history of

( severe and chronic seepage with little attempt to remedy the
situation by the former owners. Field inspection , however ,
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did reveal that two cast iron toe drain pipes were installed
at some time in the past.  Despite the current drawn down
condition of the reservoir , leakage continues along the
downstream toe and particularly to the right of the valve
house.

PennDER inspection reports also suggest a long history
of spillway inadequacy and replacement. Field inspection
also indicated that the channel sidewall immediately below
the emergency spiliway has been breached in the past possibly
discharging flow onto the right abutment and along the
embankment toe.

6.4 Seismic Stability

The dam is located in Seismic Zone No. 1 and thus
subject to minor earthquake induced forces. 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 , operational
history , hydrologic and hydraulic analysis , and the engi-
neering dat& obtained from a geotechnical consultant ’s
report to the owner indicate that the structure is in poo.~condition . Apparent dislocation of the downstream slope
paving , continuing seepage despite the current drawn down
condition , and a dilapidated ‘;alve house with a valve
mechanism of questionable reliability support this evalua-
tion. In addition , the recently completed engineering study
of the embankment indicates the need for remedial stabiliza-
tion. Records of past performance show numerous problems
related to seepage both under and through the embankment.

The current owner has incorporated the Upper Donohoe
Dam into Twin Lakes Park and has recently initiated a
program of upgrading the facility which to date has included
placement of durable riprap on the upstream slope , brick
paving of the embankment crest, and the construction of a
new spillway structure. Hydrologic and hydraulic calcula-
tions contained herein indicate that the spiliway system can
only accommodate approximately 54 percent of the Probable
Maximum Flood (PMF), which is considered to be the required
Spillway Design Flood (SDF), before overtopping of the
embankment occurs. As the facility ’s hazard rating is
“high” , the present spillway , therefore , is assessed as
being inadequate , but not seriously inadequate .

Structural deficiencies of the embankment are of such
a nature that if left uncorrected , they could result in
failure of the dam with subsequent loss of life and/or
substantial property damage. Thus, the facility is con-
sidered unsafe. An emergency condition is not considered to
exist because the current owner is aware of the deficiencies
and is maintaining the reservoir in a drawn down condition
under close observation by park personnel. A remedial
stabilization scheme has been developed and remedial plans
are being finalized .

b. Adequacy’ of Information. The available data are
considered sufficient to make an accurate Phase I assessment
of the facility .

c. Urgency. It is recommended that the additional
investigation and remedial measures listed below be imple-
mented immediately.
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d. Necessity for Additional Investigation. A re-
evaluation of the existing spillway system is considered
necessary.

7 .2  Recommendations/Remedial Measures.

It is recommended that the owner:

a. 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 sur-
veillance of the facility during periods of unusually heavy
precipitation.

b. Inspect the faci l i ty  on a daily basis to insure
the reservoir remains drawn down until the proposed rehabil-
itation is complete.

c. Remove the temporary earth road that presently
crosses the discharge channel approximatly 35 feet down-
stream of the spillway control. In addition , repair9 to the
breached left  spillway sidewall at this location should be
implemented . The thin layer of sediment lining the bottom
of the concrete spillway channel should be removed.

d. Regrade the present embankment crest and restore
all low areas to elevation 1130.0 feet (MSL).

e. Enlist the services of a professional eng ineer
experienced in hydrology and hydraulics to perform a detailed
evaluation of the fac i l i ty .  Included in the study should be
a reevaluation of the adequacy of the existing spillway and
discharge channel and the effects  of any proposed modifica-
tions to the downstream Twin Lakes Dam No. 1. Subsequently,
the owner should take whatever measures are deemed necessary
to make the faci l i ty  hydraulically adequate .

f. Rehabilitate the outlet works and prov3 de a means
of controlling or blocking f low at the inlet en~ of the
blowoff line in the event a l eak(s)  develops ben~’ath the
embankment.

g. Develop an operations and maintenance manual for
use at the faci l i ty.

h. Have the fac i l i ty  inspected on a yearly basis by a
registered professional engineer experienced in the design
and construction of earth dams to check for hazardous con-
ditions that mi ght develop. Thi3 should be done until repairs resultin g

from paragraph e above are accomplished.
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CHECK L I S T  N D I  ID  # 478
4’ HYDROLOGIC AND HYDRAULIC PENN DER I D  ~ 

65—
~~ENGINEERING DATA PAGE 5 OF 5

SIZE OF DRAINAGE ~~~~ 
0 .38 square miles

ELEVATION TOP NORMAL POOL: 1126 STORAG E CAPAC I TY : 215 acre—feet

ELEVATION TOP FLOOD CONTROL POOL: — STORAGE CAPACITY: 
___________

ELEVATION MAXIMUM DESIGN POOL: — STORAGE CAPACITY : —

ELEVATION TOP DAM: 1128.7 STORAGE CAPACITY: 270 ac re—fee t
(low spot)

SPILLWAY DATA

CREST ELEVATION: 1126 (assumed datum)

TYPE: Concrete open rectangular channel

WIDTH : 20 feet

LENGTH : 26 feet

SPILLOVER LOCATION: right abutment

NU~8ER AND TYPE OF GATES : None

OUTLET WORKS

TYPE: 12-inch diameter cast iron conduit

LOCAT I ON : Beneath the center of the embankment

ENTRANCE INVERTS : Not known

~ <IT INVERTS : 1095 (estimate) -

&ERGENCY D R A WDO W N FACiLITI E S: 12-inch diameter gate valve containe
with the valve house located at the

HYDROMETEOROLOGIC.AL GAGES downstream toe.

TYPE: None

LOCATION: —

RECORDS : —

VAXIMUI NCN-CNtAG L1G DISCHARGE : Not known
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APPENDIX C

HYDROLOGY AND HYDRAULICS



PREFACE

The modified HEC-l program is capable of performing two
basic types of hydrologic analyses: 1) the evaluation of
the overtopping potential of the dam ; and 2) the estimation
of the downstream hydrologic—hydraulic consequences resulting
from assumed structural failures of the dam. Briefly, the
computational procedures typically used in the dam overtopping
analysis are as fol lows : -

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 over-
top the dam.

c. Routing of the outflow hydrograph(s) from the
reservoir to desired downstream locations. The results
provide the peak discharge(s) 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
dam is typically performed as shown below .

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

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

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

d. Routing of the failure hydrograph(s) to desired
downstream locations. The results provide estimates of the
peak discharge(s), time(s) to peak and maximum water surface
elevations of failure hydrographs for each location .

(-
C-l
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Geology

The Upper Donohoe Dam is located in the Pittsburgh

Plateau Section of the Appalachian Plateaus Physiographic

Province. The Pittsburgh Plateau Section is characterized

by flat—lying to gently folded sedimentary rock strata of

Pennsylvanian age . Major structural axes trend from south-

west to northeast with flanking strata dipping northwest and

southeast. The amplitude of folding in this section is

quite low, consequently, surface expression of the major

structures is not evident.

Structurally, the Upper Donohoe Dam is located midway

between the Greensburg syncline to the northwest and the

Fayette anticline to the southeast. The axial trace of

these two structures are nearly parallel and trend N45° to

50°E. Each of these structures is doubly plunging adjacent

to the site. The Greensburg syncline forms an elongated

structural basin west of the site , whereas the Fayette

anticline f orms an elongated dome on its axis to the east.

In the immediate vicinity of the darn , bedrock generally

strikes N4 0° to 45°E and dips to the northwest at approxi-

mately 350 feet per mile or about 3 to 4 degrees.

The dam and reservoir are located on sedimentary rock

strata of the Conemaugh Group of Pennsylvanian age . Based

on published data , the bedrock underlying the dam consists

of those members of the Conemaugh Group which generally lie

approximately 320 to 350 feet below the base of the Pit tsburgh

E- 1



Coal. The generalized stratigraphic column for this area
k

indicates the Saltsburg sandstone is to be expected in this

L interval.

In 1978, a subsur face investigation of the existing

embankment and underlying foundation was conducted to

evaluate the structure and develop rehabilitation design

parameters. A total of six test borings were drilled on and

downstream of the existing embankment . All of the borings

sampled at least 25 feet of bedrock . A medium to moderately

massive sandstone was encountered in all the test borings.

This sandstone was incorrectly identified as the Morgantowri

sandstone which occurs well above elevation 1200 in the

immediate vicinity of the site. The sandstone underlying

the embankment is most likely the Saltsburg sandstone . The

subsequent analysis performed by the consultant , however ,

remains the same since the prominent sandstone members of

the Conemaugh Formation share common characteristics. The

following excerpt is taken from the consultant ’s report .

“The foundation (natural)  soils on which the
embankment f i ll has been placed consist of a relatively
thin (average thickness 6 feet) layer of residual
soils. These residual soils have been formed by the
in-place weathering of the underlying bedrock and
reflect both their lithology and fabric. The founda-
tion soils vary in consistency from sti f f  to very sti f f
which indicates low consolidation , moderate shear
strength properties and in-situ low permeabilities.

The surface of bedrock slopes at approximately the
same rate as the natural  ground surface. Litholog-
ically, the rock sampled in the test borings consists
of fine to medium grained sandstones separated by 5 to
7 feet thick layers of claystone and clayey shales .
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b
The top 5 to 10 feet of bedrock strata exhibited exten-
sive leaching and water staining , reflecting the long
and continuous movement of water.”

1”Subsur face Exploration and Geotechnical Eng ineering
Investigation, Upper Dam and Twin Lakes Park , Westmoreland
County,  Pennsylvania,” prepared by Geo—Mechanics , Inc.,
for the Westmoreland County,  Department of Parks and
Recreation, Greensburg , Pennsylvania , September 1978.
2”Geologic Atlas of the United States, Latrobe Folio ,
Pennsylvania ,” U. S. Geolog ical Survey , No. 110 , 1904.

3”Mineral Resources of the Greensburg Quadrangle , Westmoreland
County,  Pennsylvania ,” M. E. Johnson , Topographic and
Geologic Survey, Atlas 37, Harrisburg , Pennsylvania , 1925.
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APPENDIX G

REGIONAL VICINITY AND WATERSHED BOUNDARY MAP
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