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PHASE I REPORT
NATIONAL DAM INSPECTION PROGR.AN

NAME OF DAM: Brush Mountain Dam
STATE LOCATED: Pennsylvania
COUN TY LOCATED : Bla ir County
STREAM : Kettle Creek, tributary of Little Juniata River
DATE OF INSPECTI ON : July 10 and 18, 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 Brush Mountain Dam is assessed to be fair .

However , because the owner declined to operate the blow—off valve for
the dam , the operational condition of the drawdown facilities for
the dam could not be assessed. Visual observations indicated that
these facilities are not maintained .

It is therefore recommended that the owner immediately assess the
functional condition of the operating facilities and adequately
maintain all appurtenant facilities. Other recommendations include
repairing riprap slides on the downstream face of the dam , repairing
spiliway channel and seepage weirs, monitoring and recording
seepage quantities, and evaluating the structural integrity of
the outlet works.

The spillway capacity is classified to be “seriously inadequate”
(23 nercent PMF), because it is estimated that overtopping would
result in failure of the dam and damage potential would be signif i—
cantly higher than would exist prior to overtopping .

However, because the spiliway capacity was determined based on the
Corps of Engineers’ approx imate analysis procedure , it is recom-
mended that the owner reevaluate the spillway adequacy 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 provJde 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 DAM INSPECTION PROGRAM

BRU SH MOUNTA IN DAN
NDI 1.D. NO. 539
DER I.D. NO. 7—5

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. The inspection was performed pursuant to
the author i ty  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
States.

-Purp~~e~~~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 dam consists of an earth
embankment 800 feet long, with a maximum height of 54 feet from -

the d ownstream toe. The combined primary and emergency spiliway
is located on the left abutment (looking downstream). The flow
through the chute spillway is controlled by a broad—crested veir
almost 54 feet wide at an elevation approximately 5— 1/2 feet below
the dam crest. The spillvay chute is a 6—foot—deep rectangular
channel with masonry walls and concrete bottom which discharges
directly into the stream near the left abutment. The outlet works
consist of two 16—inch cast—iron pipes located in a horseshoe—shaped
tunnel through the embankment midway between the abutments. Avail-
able drawings indicate that this tunnel is blocked by a brick bulk-
head at the upstream end. Discharge through these pipes is apparently
controlled by valves located at an intake tower within the reser-
voir. The intake tower is accessible by boat only. Available
information indicates that the two 16—inch pipes are the only emer-
gency drawdown facility for the impoundment.

b. Location. Brush Mountain Dam is located near the head-
waters of Kettle Creek, four miles east of Altoona, in Tyrone
Township, Blair County , Pennsylvania (Plate 1).

Below the reservoir, Kettle Creek flows northwest through a steep and
narrow valley over a distance of about one mile, where it turns
north, flows through a small distribution reservoir with a surface
area of about two acres, then continues north and discharges
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into Pottsgrove Reservoir about two miles downstream from Brush
Mountain Dam near the east end of Altoona. Downstream from Pottsgrove —

Reservoir, Kettle Creek flows northwest about one and one—half miles
through residential areas of Altoona and joins the Little Juniata
River. In this reach, the stream flows under U.S. Route 220 and
State Route 764. The stream, in the last several hundred feet of
its course , is confined to a storm sewer and discharges into Little
Juniata River through a f ive—foot  corrugated metal pipe .

It is estimated that failure of Brush Mountain Dam would also
result in failure of Pottsgrove Reservoir and the combined dis-
charge vould cause large loss of life and property damage in the
east end of Altoona.

c. Size Classification. Intermediate (based on 54—foot height).

d. Hazard Classification. High.

e. Ownership. Blair Gap Water Supply Company . (Mr. James
Dotson, Manager, Box 20, Greenwood Road , Altoona, PA 16602.)

f. Purpose of Dam. Water supply.

g. Design and Construction History. According to a state
inspection report entitled , R~port Upon the Brush Mountain Dam,
dated October 8, 1914 , the dam was built in 1888 by the
Campbell brothers, based on a design prepared by Pennsylvania
Railroad Company engineers. The dam was repaired in 1912 by the
American Pipe and Manufacturing Company. The spiliway of the dam
received additional repairs in 1928 and 1936.

h. Normal Operating Procedure. The reservoir is normally
maintained at the uncontrolled spiliway crest level, Elevation
1712, leaving five feet of freeboard to the top of the dam, as
measured in the field during this inspection. All inflow occur-
ing when the reservoir is at or above the spillway crest level
is discharged through the spiliway.

1.3 Pertinent Data

a. Drainage Area (square miles) — 2.5

b. Discharge at Dam Site (cfs)

— 
- - Maximum known flood at dam site — 450 in the 1936 flood

Warm water outlet at pool elevation — N/A
Diversion tunnel low pool outlet at pool elevation — N/A
Diversion tunnel outlet at pool elevation — N/A
Gated spillvay capacity at pool elevation — N/A
Gated spillvay capacity at maximum pool elevation — N/A
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Ungated spillway capacity at maximum pool elevation —

1570 at Elevation 1723
Total spillway capacity at maximum pool elevation —

1570 at Elevation 1723

c. Elevation (USGS Datum) (feet)

Top of dam — l72~. (as designed); 1723 (as measured)
Maximum pool—design surcharge — Unknown
Full flood control pool — N/A
Recreation pool (normal pool) — 1718
Spillway crest — 1718
Upstream portal invert diversion tunnel — N/A
Downstream portal invert diversion tunnel — N/A
Streambed at center line of dam — 1670+
Maximum tailwater — 1670+ (estimated) 

—

d. Reservoir (feet)

Length of maximum pool — 2400
Length of recreation pooi — N/A
Length of flood control pool — N/A

e. Storage (acre—feet)

Recreation pooi (normal pool) — 577
Flood control pool — N/A
Design surcharge (minimum) — 857 at Elevation 1723
Top of dam — 857 at Elevation 1723

f. Reservoir Surface (acres)

Top of dam — 36±
Maximum pool - N/A
Flood control pool (normal pool) — 31 at Elevation 1718
Recreation pool — N/A
Spillvay crest — 31

g. Dam

Type — Ear th
Length — 800 feet
Height — 54 feet
Top width — 20 feet
Side slopes — 2H:lV (upstream); l.5H:lV (downstream)
Zoning — No
Impervious core — Yes (upstream toe)
Cutoff — Yes
Grout curtain — Remedial grouting 1912, extent unknown

______ 
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h. Diversion and Regulating Tunnel

Type — Two 16—inch—diameter cast iron pipes
Length - Unknown
Closure — Valves in intake tower
Access — Intake tower is accessible by boat only
Regulating facilities — Valves

1. 
________

Type — Broad—crested weir
Length of weir — 54 feet (as measured)
Crest elevation — 1718 feet
Gates — None
Upstream channel — Lake
Downstream channel - Rectangular masonry 

channel4
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SECTION 2
ENG INEERING DATA

2.1 Design

a. Data Available

(1) Hydrology and Hydraulics. Design information consists
of design drawings for 1928 and 1936 repairs to the spillway channel.
No other information is available.

(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. Design Features

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

(a) The 1914 report states that there was no indication
that any subsurface investigation was conducted
prior to the construction of the dam in 1888. This
report further states that the original embankment
consisted of two zones: compacted select mater-
ial in the upstream half, and “rough material”
(stones, etc.) in the downstream half. The
downstream slope was built on a 1—1/4 horizon-
tal to one vertical slope. The original design
did not include an impervious core or cutoff
wall.

(b) In 1912 , the dam was repaired to stop seepage
that had existed at the toe area since the
completion of the dam. The repair work con-
sisted of constructing a concrete cutoff wall
along the upstream toe of the embankment,
extending through the bottom of the spillvay
channel , construction of a concrete slab on
the upstream face of the dam, and reducing the
downstream slope of the dam to 1.5H:lV by
additional fill. The crest and downstream face
of the dam was lined with riprap (Plate 2).

(c) A letter addressed to the state by the owner,
dated August 23, 1919, reports that the 1912
repairs also included foundation grouting.

5

- 

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

_ _

~~~~ _ _  ~~~~~~~~~~~~~~~~~ 
- 

~~~.



The left abutment was grouted through 64 holes,
using 166 bags of cement. In the right abutment,
31 hol* - were drilled and 139 bags of cement
used for grouting .

(d) As stated in the 1914 report, the geological
formations at the site consist of stratifi-;d
sandstone and shales dipping at an angle of
15 to 20 degrees in an upstream direction.

(2) Appurtentant Structures. The appurtenant structures for
the dam consist of an uncontrolled spillway and outh t works. The
spillvay structures consist of a broad—crested veir s~ ± llvay and a
rectangular concrete discharge channel which discharges directly
into Kettle Creek (Plates 3 and 4). The two 16—inch cast—iron pipes
located in the diversion channel through the embankment constitute
the outlet works of the reservoir . Description of the appurtenant

• structures is included in Section 1.2.

c. Design Data

(1) Hydrology and Hydraulics. No design data are available.

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

(3) Appurtenant Structures. There are no design data avail-
able for the appurtenant structures.

2.2 Construction. No information on the construction of the dam
is available other than as reported in the 1914 report, which was
previously summarized .

2.3 Operation. There are no formal operating procedures for the
dam. The spillway of the impoundment is uncontrolled and has no
operational features.

The blow—off pipes for the dam are apparently controlled by valves
at the intake tower. The tower is accessible by boat only.

2.4 Other Investigations. The available information includes various
periodic inspection reports conducted by the state since 1914.

2.5 Evaluation

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

6
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b. Adequacy

(1) ~ydrology and Hydraulics. No hydrology and hydraulic
data are available.

(2) Embankment. In view of the age of the dam , built in
1888 and repaired in 1912, the design approach and construction
techniques are not likely to be in conformance with currently
accepted engineering practice . Other than a typical cross section
of the embankment as repaired in 1912, no quantitative data are
available to assess the embankment.

However, the 1912 repairs incorporated such basic components as a
cutoff trench extending to impervious material , foundation grouting ,
and riprap protection of the downstream slope and the crest.

(3) Appurtenant Structures. Review of the design drawings indi-
cates there are no significant design deficiencies that should affect
the overall performance of the spiliway structures. However, no
information is available on the diversion tunnel through the embank-
ment , intake tower, and drainpipes to assess their design.

c. Operating Records. There are no formal operating records
available for the dam. A state inspection report dated Nay 14, 1936
states that during the flood of March 1936, the maximum depth of flow
over the 54—foot—wide spillway was 2.1 feet. This flow depth cor-
responds to a discharge rate of about 450 cfs.

d. Post—Construction Chang~s. As previously discussed , the
dam received major repairs in 1912. The 1914 inspection report
states that the primary purpose of the repairs was to stop seepages
which had existed in the toe area since the construction of the dam.
It is further stated that in spite of the fact that the 1912 repairs
included construction of a cutoff wall on the upstream slope of the
dam extending down to impervious material, the amount of seepage was
not reduced . The reported total seepage in the toe area in 1912
was 0.1 cfs.

A letter by the Blair Gap Water Supply Company dated May 9, 1946,
indicates that as of 1946 the seepage at the toe area of the dam
was being monitored by three seepage weirs (Plate 5), and the
following comparative data were given:

7
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I 

WEIR SEEPAGE IN GALLONS PER DAY
1928 RICH LOW 1946

A 120,000 135,000 51,000 56 ,000
B 80,000 94,000 75 ,000 92 ,000
C 120,000 174 ,000 56 ,000 162,000

F 
—— _____________ _________________________ ___________________ _____________ _________________

Other post—construction changes include the construction of the
spiliway channel in 1928 and repairs to the spillway channel in
1936.

e. Seismic Stability. The dam is located in Seismic Zone 1
and static stability of the dam is considered to be adequate.
Theref ore , based on the recommended criteria for evaluation of seismic
stability of dams, the structure is assumed to present no hazard from
earthquakes.

( )
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I SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The on—site inspection of Brush Mountain Dam
consisted of:

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

2. Visual examination of the spillvay and
its components , the downstream end of
the outlet pipe, and other appurtenant
features.

3. Observation of factors affecting the runoff
potential of the drainage basin.

4. Evaluation of the downstream area hazard
potential.

The specific observations are illustrated in Plate 6 and in the
photographs in Appendix C.

b. Embankment. The general 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
surf icial features.

1. All seepage areas observed at the toe
of the dam (Plate 6) coincided with the
seepage areas that previously existed as
implied by the locations of the monitoring
weirs (Plate 5). Total seepage flow from
the right abutment area was estimated to be
90 gallons per minute (gpm). The seepage
on the left side of the outlet works dis-
charge channel was estimated to be 50 gpm .
Total flow in the outlet works discharge
channel was estimated to be 100 gpm .

2. Minor seepage was observed in the spillway
discharge channel and the seepage quantity
was estimated to be 5 gpm .

9
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3. Surficial slides in the downstream riprap were
observed . These slides appeared to be causing
bulges in the riprap near the toe of the dam.

c. ~ppurtenant Structures. The intake tower and diversion
tunnel through the embankment were inaccessible and therefore were
not inspected.

The spiliway structures were examined for deterioration or other
signs of distress and obstructions that would limit flow. It was
observed that most of the grouted riprap channel floor pavement
tha t was constructed in 1936 in the spilway channel below Elevation
1693 has been eroded away; however, this has not affected the overall
performance of the channel. The remaining parts of the spillvay are
considered to be in good condition .

The downstream end of the outlet pipe was examined and was found to
be in fair condition.

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

A review of the regional geology (Appendix E) indicates that the
shorelines are not likely to be susceptible to massive landslides
which would affect the storage volume of the reservoir or cause
overtopping of the dam by displaced water.

e. Downstream Channel. Kettle Creek, downstream from the
dam , flows through a narrow and steep valley before discharging
into Pottsgrove Reservoir near the east end of Altoona. Below
Pottsgrove Dam, Kettle Creek flows through residential areas
north of Altoona. The photographs in Appendix C illustrate the
downstream channel conditions of Kettle Creek. A description of
the downstream channel was also included in Section 1.2.

3.2 Evaluation. While the general condition of the embankment
appears to be fair, requiring riprap repairs to avoid future
erosion problems, the condition of the outlet works could not be
assessed because the intake tower was inaccessible. The condition
of the spillway is also considered to be fair , requiring repairs
to the damaged channel floor.

Although the comparison of the estimated seepage quantities with
the past records indicates that the amount of seepage is not
increasing , seepage quantities should still be monitored to aid
in future assessment of the conditions. Presently, all three
seepage veirs are nonfunctional.

10
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SECTION 4
OPERATIONAL 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 outlt t pipe valve, in case it is required to lower
the reservoir.

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

4.2 Maintenance of the Dam. The maintenance condition of the
embankment is considered to be fair. Riprap slides require repairs
to avoid future erosion problems.

4.3 Maintenance of Operating racilities. The water company declined
to operate the blow—off valve for the dam without compensation for
this service and for any damages due to operation. Therefore, the
operative condition of the drawdown facilities could not be assessed .
The intake tower was inaccessible and was not inspected . Visual
observations from the crest of the dam indicate the operation equip-
ment at the intake tower is in poor condition .

4.4 Warning System in Effect. No formal flood warning system exists
for Brush Mountain Dam. The dam is maintained by water company per—
sonnel operating from the company office in Altoona, approximately
four miles downstream of the dam.

4.5 Evaluation. The operational condition of the dam is considered
to be poor. The operative condition of the drawdown facilities
was not observed. The dam is accessible under all weather conditions
for inspection and emergency action.

- -- - 
-



SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Brush Mountain Dam has a watershed area of
2.5 square miles and impounds a reservoir with a surface area of
31 acres. A 54—foot—wide by 6—foot—deep chute spillway constitutes
both the primary and emergency spillway for the impoundment . As it
exists, the spillway is controlled by a broad—crested weir and has a
maximum discharge capacity of 1570 cfs with no freeboard .

b. Experience Data. Brush Mountain Dam is classified to be an
“intermediate” size dam in the “high” hazard category. Under the
recommended criteria for evaluating emergency spillway discharge
capacity,  such impoundments are required to pass the probable maximum
flood (PMF) .

The adequacy of the spiliway 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 inf low
hydrograph will have a peak flow of 8600 cfs and a total volume of
approximately 3500 acre—feet. Both of these values are greater than
the spillway capacity of 1570 cfs and the flood storage volume of
180 acre—feet. Therefore , the spillway is not capable of pass ing the
PMF flow without overtopping. Further analysis, according to the
procedure , indicated that the spillway can pass a maximum flow of
approximately 23 percent of the PMF without overtopping of the dam.
In the event of full PMF, it is calculated that the dam would be
overtopped by about 2 feet.

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. OvertoppinE Potential. As stated above, the dam will be
overtopped during a flood whose magnitude exceeds 23 percent PMF.

e. Spkll~y~y Ad~quac.~~ As previously stated , the capacity of
the spillway is less than 50 percent P!~~. It is estimated that
overtopping would result in failure of the dam, significantly
increasing the damage potential from that which would exist just
before overtopping failure.

Based on these considerations, the spilivay is classif ied to be
“seriously inadequate” according to the recommended criteria.

It is estimated that overtopping of the embankment would result in
failure of the dam .
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SECTION 6
STRUCTURAL 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 signif i—
cantly affect the stability of the dam and none were reported in the
past. The intake tower and diversion tunnel were not inspected .

b. Design and Construction Data

(1) Embankment. The dam was designed at a time (1888) when
limited understanding of the geotechnical behavior of earth struc-
tures existed. Consequently, the available information includes no
quantitative data to aid in the assessment of embankment stability .

Available information indicates that the dam received major repairs
in 1912 to stop seepage which had existed in the toe area since the
construction of the dam. It is reported that the 1912 repairs did
not significantly decrease the amount of seepage. Other reports of
seepage measurements indicate that during the period between 1928
and 1946 seepage quantities were relatively stable and ranged
between 120 to 280 gallons per minute. In this inspection, total
seepage flow is estimated to be about 190 gallons per minute.

(2) Appurtenant Structures. No design information is available
for the diversion tunnel and intake tower to assess the structural
adequacy of these appurtenances.

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

d. Post—Construction Changes. There have been no reported
modifications to the dam after the 1912 repairs that would affect the
structural stability of the embankment.
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SECTION 7
ASSES SMEN~ AND RECO~~~NDATIONS /REMEDIAL )ff~ASURES

7.1 Dam Assessment

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

The spiliway was considered to be “seriously inadequate” because
its capacity (23 percent PMF) is less than 50 percent P~ff and
because it is estimated that overtopping of the embankment would
result in failure, significantly increasing the hazard potential
which existed just prior to overtopping.

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

c. UrEencv. More detailed evaluation of the spillway 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 adequacy of the
spiliway is considered to require immediate 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 spillvay capacity and to deter-
mine the nature and extent of remedial measures
required to increase the spiliway capacity.

2. It is recommended that the owner immediately
evaluate the operational condition of the
outlet works and perform necessary
maintenance.

3. Since the intake tower and diversion tunnel
were inaccessible, the condition of these
structures could not be assessed. Therefore,
the owner should evaluate the structural
integrity of these structures on a periodic
basis.
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4. It is recommended that the owner repair

— 
the seepage weirs at the toe of the dam and
monitor and record seepage quantities regularly.

5. It is recommended that the owner repair the
riprap slides on the downstream slope of the
dam to avoid future erosion problems.

6. Because the dam may overtop during unusually
high runoff , it is recommended that during
such periods the owner should provide around-
the—clock surveillance for early detection of
problems , such as erosion. It is also recom—
mended that the owner should develop a formal
warning system to alert the downstream
residents in the event of emergencies.

7. It is recommended that the owner be advised
that the dam and appurtenant structures should
be inspected regularly and properly maintained.
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APPENDIX B
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DESIGN , CONSTRUCTION , OPERATION
PHASE I

_ - _ _ _ _



‘5.— -5 -- 
5--- 

-5- 
--5

~

—-5—-’---5 

- _____ _____ — _____

THIS PLG~ I-S B ST 
QUAI~1T!

FROM COPY YLJ1~ :SI~~~ TO D~C . 4 —  —

• ‘1
w

- 
- 4

~~
S
~~~~~~

I c~J
-4-i- c

< l b
C-

III
2

H
H

- ‘ I l s

H ~~~~~~~~~~~~
I 

:~~~~~~~~~ S.S

—

(\J

I A

H
2 

— I ?,.

r ‘S..

LI. 2

:

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

-- - --- ----•- _ - 
- --



S --- -- - - • -~~~~~--•- -  -— -  -~~~~~ - - —  - -  -- 5- -

4 (4 5- _ _  ___ _-

j I -

I

~t~ 

I

I I-
4. I J 

—

I I
C

I 
I.- t-
0

z Z Z

In
C 

In

15, 1..

Sc
X 0
C 

V5 
~- C  In In

i-S Sc~~~ .- LIJ

4. ~~~~~~~~~~ — C
15, 2 - J I -15,

(~~~

—---.5 - - 

—-•I—-a5S~~-~~~ -- .-~~~~~ --



— 

~~~~ii _ 
- -- - 5 -  - -- 5 - ----- —-~~~~~ 5 - 5 - - - -- -- - -’- --—

I 
I 

- 
~~~~ tAI~E IS B~’ ~~T Q1JAIiI1TPEA TICA~~~~~~~

-~

‘-5 
~~~~~~~~~~~~~~~~~~~ 

‘
~

I ~ ~~~ ‘ ~~ H
S 7 —

-
~~~ I cII.

( )

__.5—- 

_ _ _ _

- - 

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~- - 
~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ —~— i :  



‘r It rAGI iS )~~

/1

— S

H
‘5.—

2 ;:~~~~~~ . I

I~~~~ 0 ‘ I

I I 
I W

t~~ . ‘~~~~ LU I U )

H L 1~~~ 
r

~~~~~~~ t - ’
- 51.- S O. I ~C

z
•2 

‘5.

o

Z z

S z
15,

— C  A. an
0 —  2 2  2 In

2 .60 ). 0 -~C a n  S c A . I n  2—  Sc — — — c x
—~~~ 15, 1- a I- Sc I-

I-C1
~,J 

- 1 5 ,  - In C

— In C A .

—- 5.5w

. 5  - -54
—5 ---- — —~--~ ---- 5----—- 

~
—

~—- — S



_ _

NAME OF DAN ‘~i.w ,41o~lAJrrnw ~~ci,j f

ID~
;NOZ 539 ~~~~ 7-5

CHECKLIST
HYDROLOGIC AND HYDRAULIC

ENGINEERI N G DATA

DRA INAGE AREA CH FACTE RIST ICS :_~~/0O~ ED (2~
.S -SQ. IL I / (_E S)

ELEVATION ; TOP NORNAL POOL AND STORAGE CAPACITY : 577 AC-F7 )~~ ~~L. ‘7/8

ELEVATION ; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY : .3SAI.1~ 4-3 ,A ’o~~E

ELEVATION ; MAXIMt’M DESIGN POOL : EL 11I~~ ~~~~~~ 
DA1~~ MJ

ELEVATION ; TOP DAN:~~~~~L ~7~~3

CREST: (.SPIL4..WAY)

a. Elevation ~~L 17/&

b. Type 2,~~4~~IA t’ CP_~ .S TEt ~~~~~~ S •~j I 4.•
~

c. width — F T

d. Lengt— —

e. Location Spillover ~~~~~~~~ L-&F T 4 BtJ 7M E~J T

f .  Nunber and Type of Gates ~-JO,-IE

OUTLET ~ORXS :

a. Type -~~~~~ t~~~~~- l N~~~~~~ ~~~~~~~~~ I~~P3 PI~~~~~~

b. Location ~~~~~~~~~ ~~~~I ~~~SI~~~~i-3

c. Entrance Inverts tJN~ .p .JOWN

d. Exit Inverts ~~L ~67C (~~$~!J M # c T~~ D)

e. Energency Draindown Facilities — t~~—tNCH PIPES.

H’1DRO~~ TEO ROLOGICAL GAGES:

a. Type_______________________________________________

b . Location o—~~
c. Records NOM~~

• MAXI~~M NONDAMACING DISCRARGE: 4~~oLrr -~ 5~~ c~~5.
(OVER 7QpF/#Y~~~ oF ~i~ Sr j ~~ W Af-~7R-~ øM

8~ ,a~~E)

( 1
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PHOTOGRAPHS

—---.5--.- 

-
S 

- 2L~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ —-5- _____ _ ___ T - - —— -5-5-5-— 
--5— S~~~~~~~~ ’~-



~~~~~~II1iTTIiITITI H

LIST OF PHOTOGRAPHS
-_ BRUSH MOUNTAIN DAN

JULY 10, 1978

PHOTOGRAPH NO. DESCRIPTION

1 Crest (looking south).

2 Spiliway discharge channel.

3 Outlet works.

4 Seepage from outlet works and left
abutment.

5 Seepage from right abutment.

6 Distribution reservoir (one mile
downstream).

7 Pottsgrove Reservoir spillway.

8 Bridge on Route 220

9 Typical streani channel (through
Altoona).

10 Little Juniata River (Kettle Creek
discharges through a 5—foot CMP).
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APPENDIX E

REGIONAL GEOLOGY

The Brush Mountain Darn is located in the Appalachian Mountain
Province just east of the Appalachian Front. This province is
an area of strata that have been folded in a series of anti—
d ines and synclines with some faulting. The dam is on the nose
of a southwest plunging anticline. The east limb of this anti—
d ine dips relatively steeply, while the west limb is nearly
vertical. This fold contains a thrust fault (with the fault plane
dipping to the southeast) along the axis of the fold north of the
reservoir. Although there is no evidence of faulting in the
vicinity of the darn, the axis of the fold has a fracture system
parallel to the trend of the fold (i.e., northeast). In addition,
a secondary fracture system trends east—northeast, perpendicular
to the fold axis.

The rock type in the vicinity of the dam is the Ordovician Age
Juniata Formation , a hard thin—bedded red sandstone with some
interbedded shale. The Juniata Formation is highly resistant to
weathering and forms moderately steep slopes.
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