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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 Department of the
Army, Office of Chief of Engineers, Washington, D.C. 20314.

The purpose of a Phase I investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the darn is based upon visual
observations and review of available data. Detailed investigation and
analyses involving topographic mapping, subsurface investigations,
material testing, and detailed computational evaluations are beyond the
scope of a Phase I investigation; however, the inspection is intended to
identify any need for such studies which should be performed by the
owner.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
t :line of inspect ion along with data available to the inspection team . In
cases where the reservoir was lowered or drained prior to inspection,
such action, while improving the stability 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 Impo r tant to note that the condition of the darn depends on numer-
ous and constantly changing internal and external factors which are
evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through frequent inspections
can unsafe conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected .

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
spillway design flood is based on the estimated “Probable Maximum Flood”
for the region (greatest reasonably possible storm runoff), or fractions
thereof. The spiliway design flood provides a measure of relative
spiliway capacity and serves as an aid in determining the need for more
detailed hydrologic and hydraulic studies, considering the size of the
dam , its general condition and the downstream damage potential.

The assessment of the conditions and recommendations was made by the
consulting engineer in accordance with generally and currently accepted
engineering principles and practices.
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PHASE I REPORT ~ ~~ INATIONAL DAN INSPECTION PROGRAM

NAME OF DAM: Little Blue Run Dam
STATE LOCATED : Pennsylvania and West Virginia
COUNTY LOCATED: Beaver County , Pennsylvania and Hancock County,

West Virginia /~~Th ,

SIZE CLASSIFICATION : Large . I ’ L ~~~
kJ
~ ! —7~I~ /

HAZARD CLASS IFICATION: _Jii
DATE OF INSPECTION: March 14c—44~4 and April 16 , l979,~’ ,

ASSESSMENf ~:’ Based on the evaluatlon of the existing conditions~ the
condition of Litt le Blue Run Darn is considered to be good .

No conditions were noted at this time tha t would signif icantly affec t
the structural performance of the dam.

The flood discharge facilities for the dam we r e des igned to pass the
probable max imum flood (PMF) without overtopping the embankment.
Therefore, according to the recommended criteria, the f lood discharge
facilities of the darn are adequate. Presently , the pool elevation is
approximately 170 feet below the darn crest level. The pool elevation is
expected to reach spillway crest level in about the year 2010.

The following recommendations should be implemented on a continuing
basis :

1) The cracking observed on the crest should
continue to be evaluated by the design engi-
neers. Also, attention should be given to the
slump and seepage observed on the left abut-
ment. Erosion ditches on the right abutment
should be filled ;

1
24 A formal warning system should be developed to

alert the downstream residents in the event of
emergencies.
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PHAS E I REPORT
NATIONA L DAM INSPECTION PROGRAM

LITTLE BLUE RUN DAN
NDI I .D.  NO. PA- 9l7

DER I .D.  NO. 4-49

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority . The inspection was performed pursuant to the
author i ty granted by The Natio nal Dam Inspection Act , Public Law
92—367 , to the Secretary of the Army , th rough the Corps of Eng ineers ,
to conduct inspections of dams throughout the United States.

b. Pu rpose. The purpose of this inspection is to determine if
the dam constitutes a hazard to human life or property.

1.2 Description of Project

a. Darn and Appurtenances. Little Blue Run Dam consists of an
earth embankment approximatel y 2100 feet long with a maximum height of
approx imately 400 feet from the downstream toe and a crest width of 50
feet .  The darn serves as a f l y ash and scrubber sludge dispo sal impound-
ment for the Pennsylvania Power Company ’s Bruce Mansfield Generating
Station located along the Ohio River near the Pennsylvania/West
Virginia border. The fly ash and scrubber sludge from the power plant
are initially mixed with a stabilizing agent, then pumped and depos-
ited behind the embankment. The slurry is discharged into the reser-
voir through a floating pipeline arrangement. The stabilized sludge
is expected to set within a few weeks after its disposal into the
reservoir. The reservoir was designed to impound 20 feet of water
above the stabilized sludge level under normal operating conditions.
On the date of inspection, the pooi level was reported to be at
Elevation 927 and the sludge level at approximately Elevation 860.

The flood discharge facilities for the dam consist of a primary and
emergency spillway located on the left abutment (looking downstream).
The primary spiliway structures consist of a concrete intake structure
and a concrete pipe which will convey flows from normal pool level to

• the valley floor. The emergency spillway is a 30—foot—wide trape-
zoidal open channel which will freely discharge over the left abutment
into the valley. The impoundment has no low—level outlet facilities
because the rising sludge level would render them inoperable. Excess
inflow into the reservoir is returned to the river through a pumping
system with a capacity of 3600 gallons per minute.
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b. Location. The dam is located on Litt le  Blue Run , a secondar y
t ributary of the Ohio River at the West Virginia and Pennsy lvania
state line between Greene Township , Beaver County, Pennsy lvan ia , and
Grant Township, Hancock County,  West Virginia (Plate 1). Below the
darn , Little Blue Run flows north joining Mill Creek at its confluence
with the Ohio River abou t 1.2 miles southwest of Georgetown , Pennsy l-
van ia , and 2.5 miles east of Chester , We st Virgin ia . There are no
inhabitable structures in the Lit t le Blue Run valley . Although the
impounded sludge is stabil ized and is not likely to flow freely,  it is
estimated that the release of the supernatant in the event of a darn
failu re would be likely to cause loss of life and property damage in
the communities and industrial developments along the Ohio River and
to river t r a f f i c  downstream from the dam .

c. Size Classif ication.  Large (based on 400—foot heig ht) .

d. Ha zard Classification. Hi gh (based on downstream conditions) .

e. Ownership. Pennsy lvania Power Company (address: Pennsy lvania
Power Company, Bruce Mansfield Plant , Box 128 , Shi pp ingport , Pennsy l—
iania 15077 , At tn :  Mr. Dale Bi llhiiner , Production Engineer) .

f .  Pu rpose of Dam. Power plant waste disposal .

g. Design and Construction History. The geotechnical aspects of
the dam were designed by General Analytics , Inc . ,  of Monroeville,
Pennsylvania , and the hydr ology and hydraulics aspects were designed
by Gibbs & Hill , Inc. ,  of New Yo rk , New York in 1974 and 1975. The
dam was constructed by the Dravo Corporation of Pit tsburgh , P ennsy lvania
with completion in May 1977 .

h. Norma l Operating Procedure. Presently,  the pool level is
app roximatel y 160 feet  below the primary spiliway crest elevation , and
there are no operational procedu res that would af fec t the flood storage
capacity of the reservoir . The norma l pool level is expected to reach
sp illway crest elevation in approximately the year 2010. At that
t ime, the reservoir will be ~naintained at Elevation 1090 , the level of
the uncontrolled primary spillway crest , leaving 10 feet  of freeboard
to the top of the dam at Elevation 1100. The inflow occurring when
the lake is at or above the primary spiliway crest will be discharged
through the uncontrolled spillway.

1.3 Pertinent Data

a. Drainage Area 2.93 square miles

b. Discha rge at Dam Site (cfs)

Maximum known flood at darn site Unknown

_ _ _ _ _ _  
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i. Spil lwa y Primary Emergency

Type Drop inlet Trapezoidal
ear th  channel

Length 15 feet 30 feet
Crest elevation 1090 feet 1092.5 feet
Gates None None
Upstream channel Earth channel Earth channel
Downstream channel 36—inch pipe Earth channel
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SECTION 2
DESIGN DATA

2.1 Design

a. Dat a Available

(1) Hydrology and Hydraulics. The available information consists
of an engineer ’s report and a su ary of hydraulic computations.

(2) Embankment. The available information consists of design
drawings, engineer’s reports, construction specifications, boring
logs , and construction progress reports.

(3) Appurtenant Structures. The available information consists
of design drawings and engineer’s reports.

b. Design Features

( 1) Embankment

a. Plate 2 shows the layout of the embankment.
As designed , the dam is a zoned, rock—fill
embankment consisting of an inclined, imper-
vious ear th core and a filter blanket beneath
the downstream slope. Filter zones were
provided on the downstream and upstream sides
of the earth core section. Plate 3 illustrates
the typical cross section of the embankment.
The impervious core cross section has been
designed with constant slopes of l.25H:lV on
the upstream face and lH:1V on the downstream
face throughout the embankment. On the

• downstream sid e, the impervious core is
followed by a f i l ter  and a central random
rock—fill zone. Resistant to semiresistant
rock—fill  followed by resistant sandstone fi l l
form s the downstream slope of the embankment.
The upstream slope of the embankment consists
of resistant sandstone material. Plate 4
illustrates the details of the internal
drainage system for the embankment.

b. Design of the dam was based on extensive
subsurface investigation in the vicinity of

• the embankment and throughout the reservoir
area. Plate 2 illustrates the location of the
boring s in the vicinity of the embankment .

5



Plates 5 and 6 illustrate typical geological
sections for the embankment. The valley walls
and floors of Little Blue Run are underlain by
rock strata of Middle Pennsylvanian Age, the
Allegheny and Conemaugh formations. The
Allegheny Formation consists primarily of
sandstone, sandy shale, and shale with lesser
amounts of claystone, limestone, and coal.
The overlying Conemaugh Formation consists of
shale , claystone , and sandy shale with lesser
amounts of sandstone, limestone, and coal.
Within the reservoir , bedrock is fo rmed by the
upper 220 feet of the Allegheny Formation and
the lower 170 feet of the Conemaugh Formation.

c. Plate 7 illustrates the location of foundation
grout holes.

(2) Appurtenant Structures. The appurtenant structures of the
darn consist of a primary and emergency spillway located on the left
abutment (Plate 8). Based on the expected rate of filling of the
impoundment, these facilities are expected to be functional in the
year 2010. The primary spiliway structures consist of a 15—foot—wide
earth approach channel and a 15—foot—wide concrete intake structure
which discharges into a 36—inch reinforced concrete pipe. The invert
of the primary spiliway is at Elevation 1090. The primary spillway
pipe terminates at the valley floor at Elevation 699.6. The pipe is
equipped with a discharge structure at the downstream end. The
emergency spillway is a 30—foot—wide trapezoidal earth channel which
would freely discharge into the valley. The crest of the emergency
spillway is located at Elevation 1092.5, leaving 7.5 feet of freeboard
to the top of the darn. Plate 9 illustrates the profile of the spillways.

The darn has no low—level discharge facilities because the rising
sludge level would render them inoperable.

c. Design Data

(1) Hydrology and Hydraulics. The emergency flood discharge
facilities for the dam were designed to pass the probable maximum
flood with a freeboard of 2.4 feet to the top of the dam. The probable
maximum flood inflow hydrograph for the reservoir was determined based
on the methods developed by the Soil Conservation Service (SCS) of the
U.S. Department of Agriculture and modified by the Bureau of Reclamation
as included in Design of Small Dams, 1960 edition. The probable maximum
precipitation was taken as 33.8 inches in 24 hours. The PMF inflow
hydrograph was found to have a peak flow fo 22,000 cfs. The PMF inflow
hydrograph was routed through the reservoir starting from primary spill—
way crest level and produced a maximum pooi level of 1097.6, leaving a
2.4—foot freeboard to the top of the dam. The primary spillway was
sized to pass a flood resulting from a storm of 11.7 inches of precip—
itation in 24 hours without activating the emergency spillway

.6



(2) Embankment. The dam was designed by General Analytics,
Inc., of Monroeville, Pennsylvania, based on the evaluation of exten—
sive subsurface investigation, laboratory testing, and engineering
analyses. Plate 10 illustrates the summary of laboratory test data
for the core material. The design drawings and reports include similar
data for other zones of the embankment. The stability of the embankment
was analyzed for end—of—construction, steady—state seepage, horizontal
sliding, and rapid drawdown conditions. The results of this stability
analysis are shown on Plates 11 and 12. Seismic stability of the
embankment was also analyzed based on a 0.lg seismic coefficient. The
minimum factor of safety is reported to be 1.3 for the downstream
slope under earthquake loading condition. The embankment has perform-
ance instrumentation installed , including piezoineters and settlement
monuments. Plates 13 and 14 show the location of these instruments.

(3) Appurtenant Structures. The primary spiliway discharge pipe
was designed to pass 90 cfs at maximum pool level. The pipe was sized
such that open—channel flow can be maintained at the design discharge.
The pipe is equipped with air vents along its length to maintain
atmospheric pressure within the pipe, thus providing open—channel
flow .

2.2 Construction. The dam was constructed by Dravo Corporation under
the supervision of General Analytics field personnel. No reference
was found to indicate that any unusual problems were encountered
during the construction of the dam. As—built drawings are available
in the state files.

2.3 Operation. The darn has no operational features that would affect
.~ts structural and hydraulic performance.

2.4 Other Investigations. A cracking and settiement problem that was
observed on the crest of the darn after completion is currently under
investigation by GAl Consultants, Inc. (formerly General Analytics,
Inc.).

2.5 Evaluation

a. Availability . The available information was obtained from
PennDER.

b. Adequacy

(1) Hydrology and Hydraulics. The hydrologic and hydraulic
design of the flood discharge facilities for the dam was found to be
in conformance with the current spillway design criteria .

(2) Embankment. The design and construction of the embankment
are considered to be in conformance with the currently accepted
engineering practices.

I
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(3) Appurtenant Structures. The structural and hydraulic design
of the appurtenant structures is considered to be in conformance with
currently accepted engineering practices.
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( SECTION 3
VISUAL INSPECTION

3.1 F ind ing s

a. General. The on—site inspection of Little Blue Run Dam
consisted of:

1. Visual inspection of the embankment, abutments,
and embankment toe.

2. Visual examination of the spillway structures.

3. Evaluation of downstream hazard potential.

The specific observations are illustrated on Plate 15 and in the
photographs in Appendix C.

b. Embankment. In general, the inspection of the embankment
consisted of searching for indications of structural distress, such as
cracks, subsidence, bulging , wet areas, seeps and boils, and observing
general maintenance conditions, erosion, and other surficial features.

In general, the condition of the darn is considered to be good . Several
longitud inal cracks wer e observed on the crest of the darn . The owner ’s
representative indicated that this cracking problem is being closely
monitored and investigated by the designers. Several slumps and a
seepage area were observed on the left abutment approximately at
Elevation 740. Flow from the seep is being collected and monitored by
the owner. The design engineer’s representative indicated that this
slumping problem is also being closely monitored by them. Some
surface erosion was observed along the right abutment.

c. Appurtenant Structures. The appurtenant structures were
found to be in good condition.

d. Reservoir Area. A map review indicates that the watershed is
predominantly covered with woodlands. A review of the regional
geology (Appendix D) indicates that the shorelines are likely to be
susceptible to landslides. However, massive landslides which would
significantly affect the storage volume of the reservoir are not
considered to be likely.

e. Downstream Channel. The Little Blue Run joins Mill Creek at
its confluence with the Ohio River. There are no inhabitable struc—
tures in this reach of the stream. Further description of the down—
stream conditions is included in Section l.2b.

‘ 0



( 3.2 Evaluation. The condition of the dam is considered to be good.
It is recommended that the cracking proble’i on the crest, which appears
to be due to differential settlement of the various rock zones of the
embankment, should continue to be evaluated by the design engineers.
Similarly, attention should be given to the slumping and seepage
problem on the left abutment. Erosion ditches on the right abutment
should be filled .

10
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V.

SECTION 4
OPERATIONAL FEATURES

4.1 Procedure. The dam has no operational features.

4.2 Maintenance of the Dam. The maintenance condition of the dam
is considered to be good. The erosion ditches along the right abutment
should be filled and necessary diversion performed to avoid future
erosion problems. 

-

4.3 Maintenance of Operating Facilities. The darn has no operating
facilities as it relates to the embankment and its appurtenant struc-
tures.

4.4 Warning System. No formal warning system exists for the darn.

4.5 Evaluation. The dam is satisfactorily maintained. Other than
the erosion problem on the right abutment, no conditions were observed
that would require immediate attention at this t ime . It is rec oin —
mended that the owner should develop a formal warning system.

11
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SECTION 5 
4

HYDRAULICS AN!) HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Little Blue Run Dam has a watershed area of 2.9
square miles and would impound a reservoir with a surface area of 770
acres at normal pool level. The flood discharge facilities for the dam
were sized to pass the probable maximum flood without overtopping the
embankment. The probable maximum flood hydrograph was determined based
on methods developed by the Soil Conservation Service of the U.S.
Department of Agriculture, and as modified by the Bureau of Reclamation,
corresponding to 33.8 inches of precipitation in 24 hours. The PMF
inf low hydrograph was found to have a peak inflow of 22,000 cfs. The
P141 inflow hydrograph was routed through the reservoir starting from
primary spillway crest level and produced a maximum poo1 elevation of
1097.6, leaving a 2.4—foot freeboard to the top of the dam.

b. Experience Data. As previously stated, Little Blue Run Dam is
classified as a large darn in a high hazard category. Under the recom-
mended criteria for evaluating emergency spiliway discharge capacity,
such impoundments are required to pass full P141.

c. Visual Observations. On the date of inspection, the pool level
was approximately 160 feet below the primary spiliway crest elevation.
According to the forecast rate of reservoir filling, the spillway struc-
tures are expected to be functional in approximately the year 2010.

d. Overtopping Potential. The design calculations indicate that
the dam can pass probable maximum flood at a maximum pool level of
1097.6.

e. Spillway Adequacy. Since the spillway can pass the recommended
- • spillway design flood of 100 percent of the PHI without overtopping the

embankment , the spiliway capacity is rated to be adequate.

,
~
S
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabili~~

a. Visual Observations

(1) Embankment. As discussed in Section 3, the field observations
did not reveal any signs of distress at this time that would signif 1—
cantly affect the stability of the darn.

(2) Appurtenant Structures. The structural performance of the
appurtenant structures is considered to be satisfactory.

b. Design and Construction Data

(1) Embankment. The review of the available information indicates
that the design of the darn was based on extensive laboratory testing and
engineering analysis. The slope stability calculations for the darn were
carried out using the computer program , SLOPE , of McDonnel Douglas
Automation Company. The program determined the factor of safety for
circular failure surfaces by both the Bishop and Fellenius methods . The
results of the stability calculations are included in a report prepared
by General Analytics, Inc., entitled,- Stability Analysis, Impoundment Dam,
Little Blue Run Development Area, Dravo Corporation, dated July 22 ,
1974. In addition to this stability analysis, the horizontal sliding of
the darn along the dam—foundation interface and the analysis of sliding
along a claystone layer were also examined. All calculated factors of
safety were reported to exceed the required 1.5 under static loading
conditions and 1.0 under earthquake loading conditions.

(2) Appurtenant Structures. Review of the design information
indicates that the appurtenant structures were designed in conformance
with currently accepted engineering practices.

c. Operating Records. The dam has no operational features that
would affect the structural stability of the dam.

d. Post—Construction Changes. None reported.

e. Seismic Stability. The dam is located in Seismic Zone 1. The
engineer’s report indicates that the seismic stability of the darn was

-
• 

considered and the minimum factor of safety under earthquake loadings
was reported to be 1.3.
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(I SECTION 7
ASSESSMENT AND RECO!*IENDATIONS/PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Assessment. The visual observations indicate that Little
Blue Run Dam is in good condition. At this time, no conditions were
observed that would significantly affect the overall performance of
the structure. It is recommended that the differential settlement
problem should continue to be evaluated by the design engineer.

The flood discharge facilities for the dam were found to be designed
to pass full PHI. Therefore, the spiliways are classified to be
adequate according to the recommended criteria.

b. Adequacy of Information. The available information, in
conjunc t ion with the visual observations , is considered to be miff i—
cient to make a reasonable assessment of the condition of the dam.

c. Urgency. The following recommendations should be implemented
on a continuing basis.

d. Necessity for Additional Data. No additional data are
required .

7.2 Recommendations/Remedial Measures. It is recommended that:

1. The cracking observed on the crest should
continue to be evaluated by the design engi-
neers. Also, attention should be given to the
slump and seepage observed on the left abut-
ment. Erosion ditches on the right abutment
should be filled.

2. A formal warning system should be developed to
alert the downstream residents in the event of
emergencies.
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C14ECKLIST
ENGINEERING DATA

HYDROLOGIC AND HY D RAULIC

DRAINAGE AREA CHARACTERISTICS: 2 .93  square m i l e s

ELEVATION ; TOP NORNAL POOL AND STORAGE CAPAC ITY I 1089.6 (63 , 900 a c r e - f e e t)

ELEVATION ; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY : 1100 ( 7 3 ,000 acre—fee t)

ELEVATION ; MAXIMUN DESIGN POOL: 1097.6 (maximum pool level during PMF)

ELEVATION ; TOP DAM : 1100 (as designed)

SPILLWAY : (Emergency)

a, Elevation 1092.5

b. Type Trapezoidal earth channel 
— -

C .  Width  30 f ee t  (base wid th  perpend icular to fl o w ~~___~~_
d. Length 3S~~ f e e t  

_______

e. Loca t ion  S pi l lo ver  None

f .  Number and T ype of Gates None _______________________

OCTLE WO RKS:

a. Type (The dam has no outlet works) .
b. Locat ion_~~~ appl icable _____

c. Entrance In v e r ts  _J ~~r_ app 1icabJ ~~~ ___ ________________________
d ,  E x i t  I n v e r t s  ~~~ app 1i~ able
e. Emergency Dra indow-n F a c i l i t i e s  Not app jCakl~~~__ ._ _~~~~~~~~_

Wi DRONE T E OROLOCICA L CAGES:

a. Type ~~~~
b. Location None

c. Records None
.M A S X I M1JM NONDAMAG IN G DISC HARGE : Spil lwa y c a pa c i t y

Page SS o f S

I f

H r

- _ _ _ _  - -- -— - - 

— - - - - - - - -- -



r

I

I
APPENDIX C

PHOTOGRAPHS

‘ 0

— 
~~~~~~~~~~~~ 15

_ 

‘ .~ i5 - - 
~~~~~~~~~~~~~~~~~~~ —i 1a55Sr~kt . 

.—

~

—-- 

- 
-
‘ 

-

_ _ _ _ _  _ 
_ _ _ _  - 

V 

—



LIST OF PHOTOGRAPHS
LITTLE BLUE RUN DAN
NDI I.D. NO. PA—917

MARCH 14, 1979

PHOTOGRAPH NO. DESCRIPTION

1 Reservoir. Background : sludge inf low
line. Foreground: effluent pump
station. (Pool level about 170 feet
below darn crest).

2 Crest (looking west).

3 Right abutment. Note erosion
ditches.

4 Left abutment. Note oil barrel at
the toe for scale.

5 Left  abutment . View from crest.

6 Effluent discharge pipes left.
Toe drain right.

7 Primary spillway intake structure.

8 Primary spillway discharge structure .

9 Longitudinal cracks near upstream
side of the crest.

10 Settlement monument on crest (typical) .

11 Piezorneter monitoring station.

12 Downstream area. Ohio River in
background.
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Photog raph No. I

Reservo i r .  Background : s~ udgc- i n f l ow 1 m i -
Foreground : ciii iicnt pump station . (Pun
l evi- i about 170 feet be l ow dam c r e s t) .
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Photograph No. 2

Crest ( l o o k i n g  w e s t ) .  
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Photcgrap li No . 3

Left a b u tm e n t .  V iew from cre~:t.

I

.

Photograp h No. (,

E l  I I  i i ~-ti t dl sclia rgi- p h  pes 1 -  it . I s -  d rn In r I i~h t .
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Photo g r aph No. 7

-

~ Primary spiliway intake structur e .
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Photograp h No.  8

P r i m a r y  spil  iway d i s c h a r g e  s t r u c t u re .
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Photograph No. 11

P iczomete r m o n i t o r i n g  s t a t io n .
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Photograph No.  12

I)ownstr eam area . Oh i o  R i v e r  in tiackgrou,tud .
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(- APPENDIX D
REGIONAL GEOLOGY

The valley walls and floors of Little Blue Run and its tributaries are
underlain by rock strata of Middle Pennsylvania Age, the Allegheny and
Conemaugh formations. 4

The Allegheny Formation consists primarily of sandstone, sandy shale,
and shale with lesser amounts of claystone, limestone and coal. The
overlying Conemaugh Formation consists of shale, claystone, and sandy
shale with lesser amounts of sandstone, limestone and coal. Within the
reservoir , bedrock is formed by the upper 220 feet of the Allegheny
Formation and the lower 170 feet of the Conemaugh Formation.

An evaluation of the mineral resources within the proj ect development
was made in conjunction with the design of the dais, and no mineral
resources of commercial value that might be exploited In the foreseeable
future were found to occur within the watershed or below the valley
floor of Little Blue Run.

Seismicity at the project site has been evaluated .. No evidence of major
tectonic faulting has been reported within 100 miles of the site.
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GROUP FORMATION DESCRIPTION

ID -
Alluvium - — - 

~~ 

Sand , gravel, clay.

In

~ 
Terrace depos its -~ 

-
- 

- Sand , clay, gravel on terraces above present
rivers; includes ~armichacIs f o r m a t i o n .F—.

zw
Cyclic sequences of sandstone , shale , red beds .Greene thin limesto ne, and coals.

I Cyclic sequences of sandstone , shale , lime stone ,
- z I ~

St 

~ Washington Pw and coal; contains Washing to n coa l bed at base .
D I I

I I

Waynesburg Cyclic sequenc es of san dstone , shale , limestone
and coal; contain s Waynesb urg coal bed at hat e .

0 0

0 0
t&J~~~

w w ~~~~~~~

-

_ _ _ _ _ _

Cyclic seq uences of shale , l imesto ne, sa nds toneMONONGAHELA
and coal; contains Pittsburgh coal bed at base.o a_

as _____  ________  _________________________

P-
UI ’

(1-1

2

Cosse lman Fcc Cycl ic sequence of sandstone , shale , re d beds
and thin limestone and coal .

0
—

0
D

Ames —
z
0
U

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

J 

ikrous limestone; Ames limestone bed at top.

z Cyclic sequences of shale, sandstone , limestone ,
and coal; contains flrookv il le coal at h ue  and

- x Vonport — Upper Frerport coal at top; within group are
0 thc commercial Vanport limestone and Kittann .
W ing and aanon coals.
-l
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