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PHASE I REPORT
NATIONA L DAN INSPECTION REPORT

NANE OF DAN: Plain Nine Darn
STATE LOCATED : Pennsylvania
COUNTY LOCATED : Blair
STREAM: Blair Gap Run, secondary tributary of the Frankstown

Branch of the Juniata River
DATE OF INSPECTION: June 8 and 12, 1978

ASSESSMENT: Based on the evaluation of the conditions as they
existed on the dates of inspection and as revealed by visual observa-
tions, the condition of Plain Nine Darn is assessed to be good.

However , the operational condition of the drawdown facilities could
not be assessed because the owner declined to operate the blow-off
valve for the darn. It is therefore recommended that the owner
assess the functional condition of the operating facilities.

The spillway capacity is classified to be “seriously inadequate”
(30 percent PMF) , because it is estimated that overtopping would
result in failure of the dam and damage potential would be
significantly higher from that which would exist prior to overtopping.

However , since the spiliway capacity was determined based on the
Corps of Engineers’ approximate analysis procedure, it is recom—
mex~ded that the owner reevaluate the spiliway capacity using more
accurate analysis techniques and determine the nature and extent
of improvements required to increase the spiliway capacity .

It is further recommended that the owner provide around—the—clock
surveillance during unusually heavy runoff to detect possible
problems and develop a formal warning system to alert the downstream
residents in the event of an emergency.
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PHASE I REPORT
NATIONAL DAN INSPECTION PROGRAM

PLA IN NINE DAN
NDI I.D. NO. 520
DER I.D. NO. 7-7

SECTION 1
~ PROJ ECT INFORMATION

~1

1.1 General

a. Authority . The inspection was performed pursuant to
the authority granted by The National Dam Inspection Act , Public
Law 92—367, to the Secretary of the Army , through the Corps of
Engineers, to conduct inspections of dams throughout the United
State s. ~~

~~~~~~~~~~~~~~ The purpose of this inspection is to determine
if the dam constitutes hazard to human life or property.

1.2 Description of Project

a. Dam and Appurtenances. The darn consists of an earth
embankment 735 feet long, with a maximum height of 51 feet from
the downstream toe. The combined primary and emergency spiliway
is located on the right abutment (looking downstream). The flow
through the chute spillway is controlled by a broad—crested veir
120 feet wide at an elevation approximately 8 feet below the darn
crest. The spilivay chute is a 6—foot—deep rectangular channel
with concrete walls and bottom which discharges onto a slotted
timber energy dissipator. The outlet works consist of a 30—inch—
diameter cast—iron blow—off pipe and a 16—inch—diameter cast—iron
supply line located near the left abutment. These pipes are encased
in concrete through the embankment. Discharge through the pipes is
controlled by valves located in a valve house at the toe of the dam.
The blow—off valve constitutes the emergency drawdown facility for
the dam. The darn impounds 337 acre—feet of water at normal pool
elevation.

b. Location. Plain Nine Dam is located on Blair Gap Run,
about 3/4 mile downstream from the Muleshoe Curve on the Penn Central
Railroad and about five miles west of Hollidaysburg in Juniata
Township , Blair County, Pennsylvania (Plate 1).

There are two impoundments in the watershed of Plain Nine Dam:
Hollidaysburg Reservoir and Blair Gap Dam. Hollidaysburg
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Reservoir which impounds a tr ibutary of Blair Gap Run is a 66— foot—
high ear th—fi l l  dam impounding 230 acre—feet of water at normal
pool elevation . Blair Gap Dam is located about two miles upstream
from Plain Nine Darn on the main branch of Blair Gap Run. Blair Gap
Dam is a masonry gravity dam impounding 92 acre—feet of water at
normal pool elevation.

Downstream from Plain Nine Dam, Blair Gap Run flows through the
towns of Foot of Ten and Duncansville and joins the Beaverdam
Branch of the Juniata River one mile vest of Hollidaysburg . The
stream flows under State Routes 764 and 22 near Duncansville.

It is estimated that in the event of failure of the darn, large loss
of life and property damage would result in the towns of Foot of Ten,
Duncansville , and further downstream. Approximately 200 homes within
the first three—mile reach of Blair Gap Run downstream from Plain

• Nine Darn are considered to be within the main impact area of a flood
in the event of dam failure.

c. Size Classification. Intermediate (based on 51—foot height).

F d. Hazard Classification. High .

e. Ownership. Blair Gap Water Company . (Address: Mr. James
Dotsori, Manager, Blair Gap Water Company , Box 20, Greenwood Road ,
Altoona, Pennsylvania 16602).

f. Purpose of Dam. Water supply.

g. Design and Construction History. The dam was designed and
constructed by the American Pipe and Manufacturing Company ,
Philadelphia, Pennsylvania during 1907.

h. Norma l Operating Procedure. The reservoir is normally
maintained at spillway crest level of Elevation 1408 , leaving 8 feet
of freeboard to the top of dam at Elevation 1416. All inflow occur—
ring when the reservoir is at or above the spiliway elevation is
discharged through the spillway .

1.3 Pertinent Data

a. Drainage Area (square miles) — 13.4

b. Discharge at Darn Site (cfs)

Maximum known flood at dam site — 2500 in 1936
Warm water outlet at pool elevation — N/ A
Diversion tunnel low pool outlet at pool elevation — N/ A

2
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* - Diversion tunnel outlet at pool elevation — N/A
Gated spilivay capacity at pool elevation — N/A
Gated spillway capacity at maximum pool elevation — N/A
Ungated spiliway capacity at maximum pool elevation —

8400 at Elevation 1416
Total spiliway capacity at maximum pool elevation —

8400 at Elevation 1416

c. Elevation (USGS Datum) (feet)

Top of darn — 1416
Maximum pool—design surcharge — N/A
Full flood control pool - N /A
Recreation pool — (normal pool) 1408
Spiliway crest — 1408
Upstream portal invert diversion tunnel — N/A
Downstream portal invert diversion tunnel — N/A . -

Streambed at center line of darn — 1365 (estimated)
Maximum tailwater — 1365 (estimated)

d. Reservoir (feet)

Length of maximum pool — 1700+
Length of recreation pool — (normal pool) 1500
Length of flood control pool — N/A

e. St orage (acre—feet )

Rec reation poo l (normal pool) — 337
Flood control pool — N/A

Design surcharge (maximum) — 561 at Elevation 1416
Top of darn — 561

f. Reservoir Surface (acres)

Top of darn - 30+
Maximum pool - N/A
Flood control pool — N/A
Recreation pool — (normal pool) 23
Spillway crest — 23 at Elevation 1408

g. Dam

Type — Earth
Length — 735 feet
Height — 51 feet
Top width — 10 feet
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Side slopes — 2. SH :lV (upstream) ; 2H : 1V (downstream)
Zoning — Yes
Impervious core — Yes
Cutoff  — Yes
Grout curtain — Unknown

h . Diversion and Regulatin g Tunnel

Type — 30—inch—dia meter cast iron
Length — 250+ feet
Closure — Valve
Access — Valve house at toe
Regulating facilities — Valve

i. Spillwa y

Type — Broad—crested weir
Length of weir — 120 feet (as measured)
Crest elevation — 1408 feet
Gates — N/A
Upstream channel — Lake
Downstream channel — 6—foot by 120—foot rectangular

concrete channel

4 
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SECTION 2
ENGINEERING DATA

2.1 Design

a. Data Available

(1) Hydrology and Hydraulics. A state inspection report entitled ,
Report Upon the Plain Nin e Darn, dated October 9, 1914 , summarizes the
hydrologic and hydraulic data which are available for the project.
The report states the criteria used for the design of the spillway .

(2) Embankment. The available information includes a limited
number of design drawings and various past state inspection reports.

(3) Appurtenant Structures. No design information is available.

b. De sign Features

(1) Embankment. A review of design drawings and the correspond-
ence files for the dam show the following main features of the
project :

(a) As designed , the dam is essentially a homo-
geneous embankment with a “puddle ” clay cut-
off wall at the upstream toe of the dam. In
the design drawings, two different zones are
identified (Plate 2): “selected material
rolled” in the upstream half of the embankment
and “waste material rolled” in the downstream
half of the embankment.

(b) The embankment was designed to have a two and
one—half to one (2.5:1) (horizontal to vertical)
slope upstream and a 2:1 slope on the down-
stream face (Plate 2). The downstream face
is protected by 12—inch hand—placed riprap.
The upstream face is lined with a 12—inch—
thick concrete slab starting 3 feet below the
normal pooi level (Elevation 1405) and extending
down to the toe to join a 2—foot—thick concrete
cutoff wall backed with a 5—foot—thick puddle
clay seal , extending from abutment to abutment.
Above the concrete slab, the upstream face is
protected by an 18—inch—thick rubble—masonry
slab.
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(c) A design drawing (Plate 2) indicates that the
concrete cu to f f  wall and puddle clay backing
were to be extended to “watertight material .”

(d) No information was found relative to the sub—
surface investigation at the site. The 1914
inspection report states tha t three casings
were found at the toe area of the darn ,
indicati ng that a subsurface investigation
was conducted at the site.

(2) Appurtenant  Structures .  The appurtenant structures for
the darn consist of an uncontrolled spillway and outlet works . The
spillway structures consist of a broad—crested weir spillway, a
discharge channel, and a timber energy dissipator . The details of
the spiliway structures are shown in Plate 3. The outlet works
consist of 30—inch supply lines and a 16—inch blow—off pipe.
Descriptions of the appurtenant structures are included in Section
1.2.

c. Design Data

(1) ~ydro1ogy and Hydraulics. The 1914 report stated that
the spillway was designed for an inflow of 323 cubic feet per
second per square mile of watershed . The spillway capacity a~
designed was reported to be 4040 cfs with no freeboard (prior to
raising the dam).

(2) Embankment. No data are available on the design of the
embankment .

(3) Appurtenan t Structures.  There are no design values avail-
able for the appurtenant structures.

2.2  Construction. Limited construction drawings and various state
inspections reports were available for review .

In the 1914 inspection report , it was reported that the construction
was performed under the supervision of Mr. Josiah Hughes , Superin-
tendent, and Mr. J. W. Ledoux , Chief Engineer , with American Pipe
and Manufacturing Company . No other construction details were
de scribed .

A construction drawing (Plate 4) indicates that the darn was enlarged
in 1936 by raising the darn crest by about three feet and adding
a masonry wall one foot seven inches high on top of the concrete
spillway channel walls.

6
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2.3 ~peration: There are no formal operating procedures for the
darn. The spillway of the impoundment is uncontrolled and has no
operational features.

The blow—off pipes for the dam are controlled by valves at the
valve house at the toe of the dam .

2. 4 Other Investigations.  The available information indicated no
investi gations othe r than the reports of periodic inspections con-
ducted by the state. In 1972, the darn was also inspected by the
U.S. Bureau of Reclamation personnel and its condition was reported
to be sa t is factory.

2.5 Evaluation

a. Availability. Available engineering data were provided
by PennDER.

b. Adequacy

(1) Hydrology and Hydraulics. The available information is
limited to providing the design capacity of the spillway .

(2) Embankment. Review of the geotechnical aspects of the
design indicates that in view of the age of the darn, completed in
1907, the design approach and construction techniques are not likely
to be in conformance with currently accepted engineering practice.
Design documents lack such considerations as embankment slope
stability and seepage analyses, usually included in current practice.

However, the design incorporated such basic components as a cutoff
trench extending to impervious materials and riprap protection of

— the crest and the downstream slope. It is noted, however, that the
upstream concrete cutoff slab extends only three feet below the

— normal pool level.

(3) Appurtenant Structures. Review of design drawings
indicates that there are no significant design deficiencies that
should affect the overall performance of the appurtenant structures.

c. Operating Records. No formal operating records arc avail—
able for this dam.

d. Post—Construction Changes. As illustrated in Plate 4, in
1936 the darn was enlarged by raising the dam crest by about three
feet  and by deepening the spiliway channel with the addition of a
masonry wall on top of the existing concrete walls.

~ 



SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The on—Site inspection of Plain Nine Darn con-
sisted of:

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

2. Visual examination of the spiliway and
its components , the downstream end of
the outlet pipe , and other appu r tenan t
features .

3. Observa t ion of factors  affect ing the
runoff pote ntia l of the drainage basin.

4. Evaluation of downstream area hazard
potential.

The specific observations are illustrated in Plate 5 and in the
photographs in Appendix C.

b. Embankment. The general inspection of the embankment con-
sisted of searching for indications of structural distress, such as
cracks, subsidence , bulging, wet areas, seeps and boils, and observing
general maintenance conditions , vegetative cover, erosion, and other
surficial features.

1. Two swampy areas were observed at the toe
area of the da rn ; one located to the right
of the center of the embankment adjacent
to the toe and another near the left  abut-
ment about 120 feet from the toe . Only
minor seepage (one to two gpm) was associ-
ated with these wet areas.

2. One of the wet areas near the left abutment
contained acid mine drainage precipitate
(yellow boy). However , the extent of pre-
cipitate accumulation is not considered to
be significant.

3. Numerous bulges in the riprap on the downstream
slope located near the toe of the darn were
observed . The appearance of these bulges
suggests that they are a result of buckling
of the riprap layer as it moves downslope over
the fill material.

8
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4. A 15—foot section of the crest on the left
side of the spillway was found to be about
one foot below the mean crest level.

c. Appurtenant Structures. The spillway structures , spillway
crests, channels, and plunge pool were examined for deterioration
or other signs of distress and obstructions that would limit flow.
In ge n eral , the st ructures  were found to be in fair  to good con-
dition . The water company personnel declined to operate the blow—
off  valve so its condition is not known .

Minor seepage along the walls of the spillway channel and spalling
on the channel walls were observed. The condition of the timber
energy dissipator was considered to be fair.

d. Reservoir Area. The watershed is predominantly covered
with woodlands and infiltration capacity is estimated to be good .

The shorelines are not considered to be susceptible to massive
landslides which would affect the storage volume of the reservoir
or cause overtopping of the darn by displaced water.

e. Downstream Channel. Downstream from the darn, Blair Gap
Run flows through residential areas of Foot of Ten and Duncansville.
The sketches in Appendix A and photographs in Appendix C illustrate
the typical cross section of the stream in the first three—mile
reach of the stream below the darn.

3.2 Evaluation. In general, the condition of the dam is considered
to be good . Minor seepages and wet areas located below the toe of
the darn are not considered to have a significant effect on the
stability of the dam at this time. The bulges on the downstream
slopes appear to be a result of surficial sliding of riprap . No
indications were found that these bulges are related to deep—seated
slides in the downstream slope.

9
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SECTION 4
OPERAT IONAL FEATURES

4.1 Procedures. Review of the design drawings and field observa-
tions indicate that there are no formal procedures for operating the
dam. The operational feature of the dam which may affect the safety
of the dam is the outlet pipe valve, in case it is required to lower
the reservoir.

The clearing of debris from the spiiway as required and the con-
tinued inspection of the facilities by the dam tender are the princi-
pal maintenance operations which would affect safety.

4.2 Maintenance of the Dam . The overall maintenance conditions of
the dam appear satisfactory .

4.3 Maintenance of Qperating Facilities. The water company declined
to operate the blow—off valve to demonstrate its functional condition
without compensation for operation and for any damages that would
result due to this operation . Therefore, the operational condition
of the blow—off pipe could not be assessed .

4.4 Warning System. No formal flood warning system exists for
Plain Nine Dam. The dam is maintained by water company personnel
operating from Altoona , about 10 miles from the site. No communica-
tion facilities are available at the site.

4.5 Evaluation. The operational condition of the darn is considered
to be fair. The operative condition of the drawdown facility was not
observed . The dam is accessible from Route 22 under all weather con—

• ditions for inspection and emergency action purposes.

10
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Plain Nine Darn has a watershed area of
13.4 square miles and impounds a reservoir with a surface area of
23.0 acres at normal pool level. A 120—foot—wide chute spillway
constitutes both the primary and emergency spillway for the impound-
ment. Flow through the spillway is controlled by a broad—crested
weir. As it exists, the spillway has a maximum discharge capacity
of 8400 cfs with no freeboard .

As previously discussed , there are two reservoirs within the Plain
Nine Darn watershed: Blair Gap Darn and Hollidaysburg Reservoir.
Since the total storage volume of Blair Gap Dam (100 acre—feet) is
significantly smaller than the surcharge storage volume of Plain
Nine Darn (224 acre—feet), it is estimated that failure of Blair
Gap Darn probably would not result in failure of Plain Nine Dam.
However , the total storage capacity of Hollidaysburg Reservoir (420
acre—feet) exceeds the surcharge storage volume of Plain Nine Dam.
Therefore, it is estimated that failure of }Iollidaysburg Reservoir
would probably result in failure of Plain Nine Dam.

In the event of the probable maximum flood (PMF), effect of the
upstream reservoirs is considered to be negligible because the com-
bined surcharge storage volume of Blair Gap and Hollidaysburg
Reservoirs (198 acre—feet) is much smaller than the volume of the
probable maximum flood (18,600 acre—feet) (Appendix B).

b. Experience Data. Plain Nine Darn is classified to be an
“in t ermediate ” size dam in the “high hazard category . Under the
recommended criteria for evaluating emergency spiliway discharge
capacity , such impoundments are required to pass the probable
maximum flood .

The adequacy of the spillway was analyzed based on the simplified
procedure developed by the Baltimore District , Corps of Engineers.
Based on this procedure , it was determined that the PMF inflow
hydrograph will have a peak flow of 28 ,800 cfs and a total volume
of approximately 18,600 acre—feet. Both of these values are greater
than the spillway capacity of 8400 cfs and the surcharge storage
volume of 224 acre—feet. Therefore, the spillway is not capable of
passing the PMY flow without overtopping. Further analysis,
according to the procedure, indicated that the spillway can pass
a maximum flow of approximately 30 percent of the PMF without over-
topping . In the event of full PMF, the depth of overtopping was
determined to be approximately 3.5 feet.

11
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c. Visual Observations. On the date of inspection , no
conditions were observed that would indicate that the spillway of
the dam could not operate satisfactorily in the event of a flood.

d. Overtqpping Potential. As stated above, the dam will be
overtopped during a flood whose magnitude exceeds 30 percent PMF .

e. ~~~~lway Adequacy . As previously stated , the capacity of
the spiliway is less than 50 percent PMF. it is estimated that
overtopping of the darn would result in failure of the dam and
downstream damage potential would significantly increase compared
to that which would exist just before overtopping failure .

Based on the above results, the spillway is classified to be “seriously
inadequate” according to the recommended criteria.

12
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SECTION 6
STRUCTU RAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. As discussed in Section 3, the field
observations did not reveal any signs of distress that would signi—
ficantly affect the stability of the dam and none were reported in
the past. The presence of swampy areas and seepage at the toe of
the dam and the fact that the concrete on the upstream slope termi-
nates three feet below the normal pool level raises some concern
as to the effectiveness of the concrete slab and the cutoff  wall
controlling seepage through the darn and the foundation.

b. Design and Construction Data

(1) Embankment. The dam was designed at a time (1907) when
limited understanding of the geotechnical behavior of earth struc-
tures existed . Consequently, the available design and construction
information includes limited quantitative data to aid in the assess-
ment of embankment stability.

(2) Appurtenant Structures. Review of the design drawings
indicates that the supply and blow—off lines are controlled by valves
located at the downstream side of the dam ; therefore, they are con-
stantly under pressure. The available design drawings show that
these lines were encased in concrete through the embankment.

c. Operating Records. The structural stability of the darn is
not considered to be affected by the operational features of the dam.

d. Post—Construction Changes. As discussed in Section 2.5,
the dam was enlarged in 1936 by raising the crest by about three
feet. Details of this enlargement are illustrated in Plate 4.

13



SECTION 7
ASSESSMENT AND RECO~~ ENDAT I0NS /R.EMEDIAL MEASURES

7.1 Dam Assessment

a. Assessment. The visual observations and review of available
information indicate that Plain Nine Dam is in good condition . It
appears that the darn was constructed with reasonable care. Field
observations did not reveal any significant signs of distress and
none were reported in the past.

The spillway is considered to be “seriously inadequate” because its
capacity (30 percent PMF) is less than 50 percent PMF and because it
is estimated that overtopping of the dam would result in failure
which would significantly increase the hazard potential existing
just prior to overtopping.

b. Adequacy of Information. The available information in
conjunction with visual observations and previous experience of
the inspectors are considered to be sufficient to make a reasonable
assessment of the dam.

c. Urgency. More detailed evaluation of the spillway capacity
should be made immediately and other recommendations below should be
implemented as soon as practicable or on a continuing basis.

d. Necessity for Further investigation. The capacity of the
spillway is considered to require further investigation. The
embankment is considered to require no further investigation.

7.2 Recommendations/Remedial Measures

1. The owner should initiate additional hydrology
and hydraulic studies to more accurately
ascertain the spiliway capacity and the nature
and extent of improvements required.

2. It is recommended that the owner immedi-
ately evaluate the operational condition of
the lake blow—off valve and perform any
necessary maintenance.

3. Since the adequacy of the concrete encasement
around the pipes through the embankment could
not be reliably assessed , the owner should
evaluate the structural integrity of the pipes
and encasement and place at least temporary
upstream controls on these pipes for periodic
inspection and use in the event of an
emergency (rupture of the pipes).

14



~ — •~ -—

4. It is recommended that the owner monitor and
record seepage quantities regularly and
observe the turbidity of the seeps. The
condition of swampy areas in the vicinity of
the toe should also be periodically observed .
If the conditions worsen , remedial measures
should be taken .

5. It is recommended that the owner should pro-
vide around-the—clock surveillance during
unusually heavy runoff and develop a formal
warning system to alert the downstream resi-
dents in the event of an emergency .

6. It is recommended that the owner be advised
that the darn and appurtenant structures should
be inspected regularly and adequately
maintained .
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LIST OF PHOTOGRAPHS
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PHOTOGRAPH NO. DESCRIPTION

1 Crest (looking south) .

2 Upstream face.

3 Spiliway crest.

4 Spiliway chute and plunge pool.

5 “Blow—off” pipe outlet.

6 Typical bulges in downstream face
riprap.

7 Seepage at toe .

8 Seepage at toe (note yellow boy).

9 Typical flood plain, two miles
downstream .

10 Bridge on Blair Gap Run at
Duncansville. 

~nn~a—w~ -n,-——. - ___________

L - ‘ — — -A- —• — - •~~~~~~~~~~~~~~-•• - -—~~~~—-•--—-~~~
-. ~~~~~~~~ 

--- -A--- -



~~— — 
—• -—--•-- - --•-•-—-•— —-•--— - 

~- •- .~-•--—— —•---~,--.._.__-A_-A_-~
___ 

•—.-••~~~• —-A-—

_  

_  

-- •

IL
~~~~~~~~~~~~~~~~~~~~~~ 

‘
~ ‘Wi” ‘

\ .— I~~~ ~~~~

_ _ _ _ _ __J__-A ~~~~~~~~~~~~~~~~~~~~~~~ ~ 
-

~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~ -
a - ’

_ _ _ _ _  ~~~~~~ 
A~~~~

r ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ * ~
_______ : aC ’r’ ~(

_ _ _ _ _ _ _ _ _ _ _ _  _ _ _ .- -. . .

l L . ~~ r.~p I u N ’ . I

Crc ’- c  (~ ins - SO Ut I~ )

-
, ‘ . ; ./

~. ~~~~~~~~~~~~ ~~~~~~~~~~~~~~~
I ’Ia&a 1 I~ I . . .

‘.7 . 1  I

L - •~~~~~~~~~~~~~~~~~_ _ _ _  



• 
~~~~~~~~~~~~~ ~~~~~~~~~ —c- ~- --- - - -A— — - - ..-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~4 
________________________

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

~ 1~ _ _  

_ _

_ _

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

• 
_ _ _

_ _ _ _ _ _ _  

I --

- 
~~~~ •~~~

A •  •!~ - - - ‘a - 
‘
.
-
~~~

. 

~~~ 
- .  -~ “ ‘  

•

— -h. . • 
~~~~

A- A
~~~~~5. - -

P ’ o  to~ r anL Nc - -~

S~-~i I  1 W  ‘ I  I

-I-Ill --

~i
’ 

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

r I laM •

S p I I ~~~ C l I t  - .IflI I I . 7 I ’ ’ ’ • I I

-- -~~~~~~~~~~ -• - ——•--— - -~~--——-A - --AA-A -—-~~~~~~~~
. A- -



.‘ .::‘;~
-
~

~ __ -I.

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

i~ 
_

• 
-

. 
~~~~~~ 

‘
~

—~
j  

-

‘ ‘ I  • t .  • ..  

— ,  . - 
1 a t . .

—I-

-.

~~~~~~~ -
-A

. . ISI- . 
f•fr _____

- •~ . 
~~~~~~~~~~~~~~~~~-A S . — -

. .~~a.. - ~~ . • -

a,
— ~ ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~

I I  1 1 1 1 1 1 1 1  1 lU  I I 1 1



- • - • - -—~~~- A - - - -- - - I-

• 
- 

-. 
A ~~~~~~~~~~~~~~~ ~~~~~~~~~~~~q4 :~ .~~~~~~

-
‘

~.w ~~~~~~~~~~~~~~~~~~~~~~~ •, a ~~~~~~~ 
4~~~~~~~~~~

II
~~~~

4 ~

_

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

‘

~~~~~

‘ 
~~~~~~~~~~~~~~~~

~~~~ ~~~~~~~~~~~~~~~~ 
a~~. ~~ ~~~~~~~~~~~~~~

!‘Il o i 

Sa. ‘. i . , , t  C~T)i—

_ _ _  

Lep~• ‘ a • w 
~~ ~‘pa

. • • ~ . : . ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
- 

.
~~

,. ‘ .~ •~~~~~~~
‘ -. ~~~ • k .  . ~ ~ . 

.

-A 

~~‘

4 qt___________ 
A- ~~~~ ~

S I I II I~ ‘ • I . .. • )

_______________________________ ~~ — - - --— - -~~~• —•~~~~~ ~~~~~~~~~~~~ - - - •~~~~~•—- - - - - - - - ~~~~~~~~~ --- -~~~~~~ - •



- -  - 
____________

t 
• a - a

—
-A —

-— -A--A

.; .-~~~~
•
, _ _vlA~:•

• 
~~~~

_* -~~~,f ~ 
A~~~~~

~~~~~ :~~
“ • - 

-- -
~

‘•

~~~ 
~~~~~~~ -

• 
•

• -
~ : - ~

‘

I~
1 I A~ :~ 

‘C’ 1

-
~~ ~~~~~~~~~~~~ 

--

• F’~(~, -~

•-d f~~~d o1;i i~~ r w •nilc- .. f C - ~_rl~s :r— _ .irlI .
(S t  ‘- . ~ m ~l th~’ p II (~~~‘ I 

I
~~)! - ~r. - C C  I IC l~ j~~~

i e C j C [ -
~~ x 1 I i l ; u L ~~.h I ( I -

~~ 
,~- E ~ w r a-id L V I I . )

a’ •, ~~è
..l:A
~j~ 

~~~~~~~~~ 
.•

~ 
~~ 

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ 
I -• 

C.!

P~ II~~~~’ I I - I . 1 7  No . I
RI :I - ~~

.— 
~~~~ K ; ~ I t

( I C I I C It I .~ ~
() , I

I I’ .  J ( 1WOC- t r i  • ) 

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



APPENDIX D
CALCULATIONS

—A

--- --—— ------A

~

—”— - —-~~~~~~~~~~~~ - - - — - A~~~
-•

~~



- --A-- -- -A - .—- - -—-A—
~ 

- - - A--A—— --A-- - -- ---A - _-A--A--A -- • - A - - - -A-
~~~

---•- --- - —

ts~ Q~
JALt~~

1) N)~~~E~~ A
CONSULTINc. ENGINEERS INC

- - By t~3Tc_ Date k~’~-7i Subject ~PL~’~J ~~~~~~~ b4~1 Sheei No ..J.... oL.........
CPIka B~~~~~Da~e 7 ?’7

~~ ?~~ ~j bL~ Lba4a/ 
Dt4L4aIJ~~ Proj N07~~J’fr ”if ~_

~4M : PLA I ,4 
~~~~ TIAM

~~~~~~ . A ~ I 34. .~~~~~ ~i~~s (M~~~ 1 ~~~~~~~~~
A~~ ~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~

I’4
~~~

UJ ~f DSI4p’f . ~ S&~aaJ f~ L.) &4’~ 
4CM4

F~OI ”I ~J4A&TS ,~to~’i.s&d By CO.~ A ~~.~Z44s..w4~ ‘btvr

Tbr#i 7IH~ T~~ 
3~~ /ir

PMt ~~ ~~ I~~~La~~t4 & ZI ~~O

~~~~~~~~~ 2~~~~~~(O ”~
V

F VoL_ o~~~V-Lo~.j V4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~

4 C.4.l a~. ~~ .aA%~~re ~~~~~~~~~~ : 5 o j ’~3ci’

~~~~~~~~~~ 24 
~~~ 

C.~ &

VA ~~q.f 4q.o~~.
$Z.

~L ~~~~~~~~~~~~~~~~~~~~~~ a g5.~I 
~~~~ ~~ .2$ (3.~’-D~

~~~~ ~~~~~~ t~~~ ~~~~~~~~~~~ ~~re*.A.i ,~

LM~~ j~iw~~~ A~~~ * ~~~ c 4ae (
~~~.

TdI4((,,~e I~~o 
A~&M~ ~ Ac~~

4V~~ 
a .(& ~~~+i~~s .tJ~~~~~~~~j )

~
s_ k 

/
~~~~ AL -4~/4~1~ ~~~~~~~Ac..—f~~~~

‘ I  

~~~~~~~~ --- -- ——  -A ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



T~1IS rAGs To DDC _..-.“
~~~~

1W~M c~:

D~~ P~PO 1LA)~~Lt
CONSULTING ENGINEERS . INC

By (i.~Tc_ Date Subj ect PL~w~J ~~~~~~~~~ Sheet No ~~~~~~~ . of_
Chkd ByJi. Date 7-~ ’7-7Z ~ ~1/D~ ALLLJ’ Proj No ________

Spa L~~.JA.1 C .c.4.C..f

•Iyp~
. O~

(P
~.o~ I’Jb~~

~ I 24” C~~1 ~~ I ~~~ ropo~i £~~~ /e,t / ~e~ FT

c2~ 
(
~ i)(i~~~~Y~ B~~ i -i ‘

~~~ t4&x Q

~ ~ ToQ-~A’.r~ ~~~~~ Po~ P~1 P

/ 
_ _ _‘~~~~ I —  ,)~~~~6 o.o~ ~~.

r~ F4~0 t4J WILL O%)ER TOf> T14 E ‘
~ A~4 -

~~~~~~~~~~~~~~ OF- ~~~~~~~ ~‘J~~- App&o~.MA Th,

(~~.I 
)(t2.o) ( 8sh ) ’

~~
’
-f (z.(,~ (e3,Q)(l.))1LS

~ ‘~ia (s~h)~~ -f z i -s~

k

_
~

7Z1’Slh) ’
~+zJ52 h ’~~*~~~ b_ 

~~~jIR6~ O

I., 

~

.5c, 
~~~~~~~~~~~~~2B 640 C.tJ

oF P~-fF I~Jf7i4ou~ o Topp~’-J6,
(.....~~~~~b . _ _ _ _

3oZ hif

_ 
-- - Ji~

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~



APPENDIX E
REGIONAL GEOLOGY

a~~~ _____ ________ i _ -i- i t-A--



- -

APPENDIX E

REGI ONAL GEOLOGY

The three reservoir dams (Blair Gap, Hollidaysburg, and Plain
Nine ) are located on or near the Allegheny Front , which marks
the topographic and geologic change froa the relatively f l a t—
lying rocks of the Appalachian Plateau to the folded rock strata
of the Appalachian Mountains . Strata of .the Pocono Group
(Missis sipp ian Age) are present in the slopes and under Blair
Gap and Hollidaysburg dams . The Pocono Group strata in the
vicinity of the dams consist of thin to thick—bedded hard gray
micaceous sandstone with some interbedded shale. The strata are
moderately f rac tu red .  The sandstone is resistant to weathering
and forms steep slopes, usually steeper than two to one . Coal is
being strip m.ined in the vicinity.  The beds being mined are the
Mercer Coal (Pottsville Group, Lower Pennsylvanian Age) and the
Kittanning and Freeport coals of the Pennsylvanian Age Allegheny
Group. These coal seams are stratigraphically higher than the
Pocono Group. The Pocono Group rocks are flat lying or dip gently
t o the vest.

The slopes of the Plain Nine Dam are formed by the Strata of the
Lower Pocono Group, which consist of medium to thick—bedded greenish—
gray sandstone interbedded with greenish—gray and red shales. How-
ever , the bank of the reservoir and the rock under the dam are
members of the Devonian Age Catskill Group, which consist of red
and greenish—gray, thin—bedded silty shales with some interbedded
greenish—gray sandstones. The fine—grained rocks (shales) are
easily weathered and form moderate slopes. The rock is highly
fractured . Minor slope stability problems may occur on the north
bank of the reservoir, with the harder sandstone overlying the
softer shales. The rock strata dip to the northwest.


