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PREFACE L

This report is prepared under gu idance conta ined in the Recommend ed
Gu idel ines for  Safety Inspection of Dam s, for Phase I Investigations.
Copies of these guidel ines may be obtained f rom the Department of the
Army, Off ice  of Chie f of Eng ineers , Washington , D.C.  20314 .

The purpose of a Phase I investigation is to identif y expeditiously
those dams which may pose hazards to human l i fe  or property. The
assessment of the general condition of the dam is based upon v isual
ob servations and review of available data. Detailed investigation and
anal yses involving topog raphic mapp ing , subsur face invest i gations ,
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
L ime of inspection 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 str icture and may obscure certain conditions which
might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of the dam 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
ma intenance can these conditions be prevented or corrected .

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
spiliway design flood is based on the estimated “Probable Maximum Flood”
for the region (greatest reasonably possible storm runoff), or fractions
thereof . The sp tllway design flood provides a measure of relative
spillway 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 eng ineer in accordance with generally and currently accepted
engineering pt inclples and practices .
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N AME OF DAM: Musser Forests Dam j  I
STATE LOCATED : Pennsylvan ia
COUN TY LOCATED : Indiana /

_ ______ __
“ - -

STREAM : McKee Run ( “
. ‘i-f /SIZE CLASSIFICATION : Small - /  

HAZAR D CLASSIFICATION : High
DATE OF INSPECTION : Ma y 23 and 25 , 1979 

~ . ~

ASSESSMENT : ‘~
‘Based on the evaluation of the condTaons of Musser

Forests Dam, the dam is considered to be unsafe due to severe erosion
in the primary spillway and emergency discharge channel along the toe
of the dam near the lef t  abutment and due to the lack of an operable
outlet works for  the reservoir . However , it is not considered to be
an emergency condition i / / - ‘

Field observations ind icate that the crest of the dam is irregular
with elevations ranging from 1.7 to 5.9 feet above the emergency
sp illway c rest level . The irregularities do not appear to be due to
recent movements. The upstream slope of the dam has no erosion pro-
tection and has been partially eroded by wave action. The emergency
sp illway app roach channel is overgrown with tall grass and cattails
which may constitute a partial obstruction to flow through the spillway .

The flood discharge capacity of Musser Forests Dam was evaluated .
accord ing to the recommended procedure and was found to pass 30 perc ent-
of the probable max imum flood (PMF) without overtopping the low spot
on the crest of the dam . Therefore , acco rding to the recommended
criteria , the flood discharge capacity of Musser Forests Dam is class-
ified to be inadequate.~~However , the spiliway capacity is not con-
sidered to be seriously thadequate because overtopping of the low spot
of the embankment by 0.4 foot  during the passage of 50 pe rcent of the
P~1F is not considered to pose a significant breach pote nt ial .

The fol lowing recommendations should be implemented immediately or on
a continuing basis:

1. The owner should immediately retain a profes-
sional engineer to evaluate the erosion in the
primary and emergency spillway discharge
cha nne l and to prepare and execute plans for
p roviding adequate erosion protection . This
stud y should also consider means of providing
emergency drawdown faci l i t ies  or restoring
and improving the existing fac i l i t ies  with
ups t ream closure or control.
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I
V.

PHAS E I REPORT
NATIONAL DAM INSPECTION PROGRMI

MUSSER FORESTS DAM
Nfl I.D. NO. PA-287
DER I.D. NO. 32—65

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority . The inspection was perform ed pursuant to the
author i ty  granted by The National Dam Inspection Act , Public Law
92—367 , to the Secretary of the Army , th roug h the Corps of Engineers, to
conduc t inspections of dams throughout the United States.

b. Purpose. 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. Dam and Appurtenances. Musser Forests Dam is an earth embank-
ment approximately 1200 feet long with a maximum height of 22 feet from
the downstream toe and a crest width of approximately 15 feet. The
embankment is L—sha ped in plan view. Near the left  abu tment ( looking
downstream) , the embankment curves upstream , fo rming the short leg of
the L shape. The flood discharge facilities of the dam, which consist
of a primary spiliway and an emergency spillway, are located on the left
abutment . The primary spillway consists of a concrete drop inlet struc-
ture which d ischarges into a 24—inch terra—cotta pipe through the
embankment. The drop inlet is 3 feet square in plan view ana Is
equipped with trash screens. There is no energy dissipating structure
at the downstream end of the primary spillway discharge pipe. The
spiliway discharge channel is an earth channel which follows the toe
of the embankment for approximately 200 feet and then turns right to
join McKee Run. The emergency spillway was designed as a 50—foot—wide ,
3—foot—deep earth channel on the left abutment. The reservoir drain-
pipe is an 8—inch steel pipe at the center of the main embankment.
Reportedly, the flow through this pipe is controlled by a valve at the
downstream end . This outlet system constitutes the emergency drawdown
facilities for the reservoir.
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b. Location. The dam is located near the headwaters of McKee
Run in Rayne Township, Indiana County, Pennsylvania (Plate 1). Below
the dam, McKee Run flows parallel to U.S. Route 119. A commercial
building is located approximately 1/2 mile downstream from the dam .
In the remaining one—mile reach, there are at least 10 homes within
the potential flood plain of McKee Run . It is estimated that fai lure
of the dam would cause loss of life and large property damage.

c. Size Classification. Small (based on 22—foot height).

d. Haza rd Classif ication. High (based on downstream conditions) .

e. Ownership. Musser Forests , Inc . (address: Mr. Fred Musser ,
Jr., Route 119 Nor th , Ind iana , Pennsylvania 17501).

f. Purpose of Dam. Irrigation.

g. Design and Construction History. The dam was designed by the
Soil Conservation Service in 1950 and was constructed by the owner
wi th completion in 1952.

h. Normal Operating Procedure. The reservoir is normally main-
tained at Elevation 1373, the level of uncontrolled primary spillway.
When the lake is at or above the primary spillway level, inflow is
discharged through the uncontrolled primary and emergency spillways.

The elevations shown on the design drawings appear to be relative to
an arbitrary site datum . On the U.S. Geological Survey (USGS) Cl ymer
7.5—minute quadrangle map , the pool elevation is shown to be at
Elevation 1373. Elevations referred to in this report were determined
assuming the primary spillway crest to be at Elevation 1373 (USGS
datum).

1.3 Pert inent  Data

a. Drainage Area 0.35 square miles

b. Discharge at Dam Site (cfs)

Max imum known flood at dam site Unknown
Outlet conduit at maximum pool 4
Gated spillway capacity at maximum pool Not app licable
Ungated sp iliway capacity at maximum pool 676 (as designed)
Total spillway capacity at maximum pool 676 (as designed)

c. Elevation (USGS Datum) (feet)

Top of dam 1375.7 (measured
low spot); 1377
(as designed)2



Maximum pool 1375.7
Normal pool 1373
Upstream invert outlet works Unknown
Downstream invert outlet works Unknown
Streambed at center line of dam 1354±
Maximum tailwater Unknown
Downstream toe 1355±

d. Reservoir Length (feet)

Normal pool level 1600
Maximum pool level 1700 (estimated )

e. Storage (acre—feet)

Normal pool level 140
Maximum pool level 207

f. Reservoir Surface (acres)

Normal pool level 23
Maximum pool level 27±

g. Dam

Type Earth
Length 1200 feet
Height 22 feet
Top width 15 feet
Sid e slopes Downstream :

2. 5H :lV (as
measured );
Upstream: 3H:1V
(as designed)Zoning None

Impervious core None
Cutoff Yes
Grout ing None1 k

h. Regulating Outlet

Type 8—inch steel
pipe

Length 150+ feet
Closure Valve on the

downstream end
Access Inaccessible
Regulating facilities Valve on:4 8—inch pipe
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i. Spiliway Primary Emergency

Type Drop inlet Trapezoidal ear th
channel

Length 9 feet (perimeter 37 feet (perpendic-
of drop inlet) ular to flow)

Crest elevation 1373 1374±
Gates None None
Upstream channel Lake Trapezoidal earth

channel
Downstream channel 24—inch outlet Trapezoidal earth

conduit and earth channel
channel

4 
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SECTION 2
DESIGN DATA

2.1 Design

a. Data Available. The available information was provided by the
Commonwealth of Pennsylvania, Department of Environmental Resources
(PennDER).

(1) Hydrology and Hydraulics. Limited hydrology and hydraulic
analyses are included in the design drawings.

(2) Embankment. The available information consists of design
drawings.

(3) Appurtenant Structures. The available information consists of
design drawings.

b. Design Features

(1) Embankment. The dam consists of an earth embankment , L—shaped
in plan view (Plate 2). The design drawings (Plate 3) show the embank-
ment to be a homogeneous fill with a central cutoff trench extending to
impervious material. As designed , the side slopes of the embankment
were 2H to lv on the downstream face and 3H to lv on the upstream face.
As indicated in the design drawings (Plate 2), the embankment material
was to be placed in six—inch layers and compacted by sheepsfoot rollers.
However, state construction inspection reports indicate that an initial
portion of the embankment was built by a dozer without such compaction.
Apparently, upon the state’s request, the remaining portion of the
embankment was completed with sheepsfoot roller compaction.

(2) Appurtenant Structures. The appurtenant structures of the dam
consist of primary and emergency spiliways and an outlet works. The
primary spillway is located near the left abutment and consists of a
concrete drop inlet structure which discharges into a 24—inch terra—
cotta pipe. The crest of the drop inlet structure is located at
Elevation 1373. The emergency spillway is an earth channel located on
the left abutment. The crest of the emergency spillway is at approx-
imately Elevation 1374. As designed, the emergency spillway channel was
to be 50 feet wide and 3 feet deep . The emergency spillway discharge
channel is shown to be an earth channel 50 feet wide and approximately
500 feet Long paralleling the short leg of the embankment and freely
discharging into the valley near the left side of the main embankment.
The outlet works facility for the dam consists of an 8—inch steel pipe
through the center of the main embankment. Flow through this pipe is
reported ly controlled by a valve located at the downstream end of the

t pipe.
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The pipe is reported to be encased in concrete. Plate 3 illustrates the
details of the primary spillway and outlet pipe. The profiles of the
primary and emergency spillways and the cross sections of the emergency
spillway discharge channel are shown on Plates 4 and 5.

c. Design Data

(1) Hydrology and Hydraulics. The calculations included in the
design drawings indicate that the emergency spillway was sized to pass
342 cfs at a 2—foot depth. In a state report entitled , Report Upon
the Application of the Musser Forests, Inc ., dated July 6, 1951, the
full capacity of the spillway is reported to be 676 cfs. The state
report indicates tha t the capacity of the primary spillway is 40 cfs at
maximum pool level.

(2) Embankment. The available information includes no quantitative
design data for the embankment.

2.2 Construction. Very limited information is available on the con-
struction of the dam. Although the construction notes included in the
design drawings required embankment fill material to be placed in 6—
inch layers and compacted with sheepsfoot rollers, various correspondence
indicates that an initial portion of the embankment was constructed by a
dozer without such compaction. However, it is reported that subsequent
to the state’s request, the remaining portion of the embankment was
constructed with the specified compaction. The state construction
permit required the emergency spillway discharge channel to be protected
by either riprap or paving to avoid erosion during extreme floods.
However, it appears that no such erosion protection measures were taken.
Another construction change noted was the encasement of the 8—inch
reservoir outlet pipe in concrete upon the state’s request.

2.3 Operation. No formal operating records are available for the dam .
According to the owner of the dam, the highest pooi level in recent
years occurred during the passage of Tropical Storm Agnes in 1972.
However, the emergency spillway was not activated .

2.4 Other Investigations. None reported .

2.5 Evaluation

a. Availability . The available information was provided by
PennDER.

b. Adequacy . The available information includes no technical data
on the design of the embankment and very limited information is availa-
ble on the hydrology and hydraulics of the appurtenant structures.
Therefore, the available information is not considered sufficient to
evaluate the adequacy of the design and construction of the dam.
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The on—site inspection of Musser Forests Dam con-
sisted of:

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

2. Visual examination of the appurtenant structures
of the dam.

3. Observations of the f actor s a f f e c ti ng runof f
potential of the drainage basin.

4. Evaluation of the downstream area hazard
potential .

The specific observations are illustrated in Plate 6 and in the photo-
graphs in Append ix C.

b. Embankment. The general inspection of the embankment consisted
of searching fo r indications of structural distress , such as cracks ,
subsidence, bulging, wet areas, seeps and boils and observing general
maintenance conditions, vegetative cover , erosion, and other surf icial
features.

Discharge through the primary spillway discharge channel which follows
the toe of the embankm ent near the left abutment was found to be
eroding the embankment toe. At some sections, the toe of the embank—
merit appears to be cut 4 to 5 feet deep by this erosion. This condition
is considered to constitute a threat to the integrity of the embankment
if allowed to continue. The condition of the remaining portion of the
embankment is considered to be fair. The crest of the dam was found
to be irregular. However, the irregularities do not appear to be from
recent movements. The upstream slope of the dam has no erosion pro-
tection and has eroded due to wave action. A wet area was observed at
the toe level of the dam at the center of the main embankment. No
measurable seepage appears to be associated with this wet area.

The crest of the dam was surveyed relative to the emergency spillway
crest level. The freeboard was found to range from 1.7 feet in the
vic in i ty  of the primary spi] lway to 5.9 feet near the right abutment .
The dam crest profile is illustrated on Plate 7.
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c. Appurtenant Structures. The appurtenant structures were
examined for deterioration or other signs of distress and obstructions
that would limit flow.

The emergency spillway approach channel was found to bc- overgrown with
tall grass and cattails which may obstruct flow through the emergency
spillway . The spillway discharge channel downstream from the primary
spillw~y was also found to be overgrown with brush and trees which
also may constitute obstruction to flow. Although the design drawings
show the base width of the emergency spillway to be 50 feet , the field
measurements show the base width of the emergency spillway to be
approx imately 37 feet. The visible portions of the primary spfllway
structures were inspected and found to be in fair cond ition.

d. Reservoir Area. A map review indicates that the watershed is
predominantly covered with farmlands. Several commercial build ings
belonging to Musser Forests, Inc., are located within the watershed.
A portion of the reservoir area along the west side of the lake was
being filled in for the construction of new greenhouses. A review of
the regional geology (Appendix E) indicates that the shoreline of the
reservoir is not likely to be susceptible to massive landslides, which
would affect the storage volume of the reservoir .

e. Downstream Channel. Below the dam, McKee Run flows through a
developed valley. One commercial building and at least ten houses are
considered to be within the potential flood plain of McKee Run downstream
from the dam. Further description of the downstream conditions is
included in Section l.2b.

3.2 Evaluation. In view of the severe erosion along the toe of the
embankment , the condition of the dam is considered to be poor. The
other signif icant conditions noted are the lack of adequate emergency
drawdown facilities for the reservoir , the presence of vegetation in
the emergency spillway channel which may constitute obstruction to
flow, and lack of adequate erosion protection on the upstream slope of
the dam.
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( SECT ION 4
OPERATIONAL FEATURES

4.1 Procedure. There are no formal operating procedures for the dam.
The reservoir is normally maintained at the crest level of the uncon—
trolled primary spillway with excess inflow discharging through the
primary and emergency spillways.

4 .2  Maintenance of the Dam. The maintenance condition of the dam is
considered to be poor. Although it was found that the grass on the face
of the dam is being periodically mowed , it appears that no attempts have
been made to clear the vegetation in the emergency spiliway approach and
discharge channels or to correct the erosion problem along the primary
spillway discharge channel.

4.3 Maintenance of Operating Facilities. The only operable facility
for the dam is the valve on the 8—inch reservoir drainpipe. It is
reported that this valve has not been operated since the construction of
the dam. Operation of the valve was not observed .

4.4 Warning System. No formal warning system exists for the dam.
Telephone communication facilities are available via Musser Forests
facilities near the dam site.

4.5 Evaluation. The maintenance condition of the dam and the operating
fac ilities are considered to be poor . It is recommended that the
erosion problem in the spillway discharge channel should be evaluated by
a professional engineer and necessary erosion protection measures taken.
Means of providing emergency drawdown facilities for the reservoir
should also be considered . Vegetation in the emergency spillway approach
channel and discharge channel should be cleared . The need for placing
erosion protection on the upstream slope of the embankment should be
considered .
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SECTION 5
HYDRAULI CS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Musser Forests Dam has a watershed of 0.35 square
mile and impound s a reservoir with a surface area of 23 acres at normal
pool level. The flood discharge facilities for the dam consist of
primary and emergency spillways. Based on the available head relative
to the low spot on the crest of the embankment, the combined capacity of
the primary and emergency spillways is estimated to be 300 cfs. For
discharge capacity calculations, the base width of the emergency spill—
way was taken as 37 feet, as measured in this inspection.

b. Experience Data. As previously stated , Musser Forests Dam is
classified as a small dam in the high hazard category . Under the
recommended criteria for evaluating emergency spillway discharge capac-
ity, such impoundments are required to pass flows between one—half and
full PMF.

The PMF inflow hydrograph for the reservoir was determined was using the
Dam Safety Version of the HEC—l computer program developed by the
Hydrologic Engineering Center of the U.S. Army , Corps of Engineers. The
data used for the computer analysis are presented in Appendix D. The
full and one—half PMF inflow hydrographs were found to have peak flows
of 1763 and 881 cfs , respectively .  The computer outputs are included
in Appendix D.

c. Visual Observations. Vegetation in the emergency spillway
approach channel is considered to constitute a partial obstruction to
flow in the event of the emergency spillway is activated . It is recom-
mended that this vegetation be immediately cleared .

d. Overtopping Potential. Various percentages of the PMF inflow
hydrograph were routed through the reservoir, starting from the normal
pool elevation using the combined capacity of the primary and emergency
spiliways. It was found that the dam can pass 30 percent of the PMF
without overtopping the embankment. At 40 percent of the PMF, the low
spot on the embankment will be overtopped for a duration of 1.2 hours
with a maximum depth of 0.1 foot. For 50 percent of the PMF, the
embankmen t would be overtopped with a maximum depth of 0.4 foot.

e. Spiliway Adequacy . The spiliway capacity is estimated to be
less than the lower limit of the recommended range of spillway design
floods of one-half to full PMF . Therefore, according to the recommended
criteria , the spillway Is classified to be inadequate. However, it is
not considered to be seriously inadequate, because overtopping of the
~ow spot on the embankment by 0.4 foot is not considered to pose a
sign itica nt breach potential.
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V.

SECTION 6
STRUCTURAL STABILITY

6. 1 Evaluation of Structural Stability

a. Visual Observations

(1) Embankment. As discussed in Section 3, other than the poten-
tial stability problems introduced by erosion along the toe of the dam
adjacent to the pr imary spillway discharge channel, the field observa-
tions did not reveal any other signs of distress at this time that would
significantly affect the stability of the dam. Although no quantitative
data are available to aid in the assessment of the stability of the dam,
In view of the adequate past performance, the etability of the dam is
considered to be adequate , assuming that the erosion proble.~ is corrected .

(2) Appurtenant Structures. Severe erosion in the spillway
discharge channel along the toe of the dam near the left abutment is
considered to pose a stability problem to the embankment if this cond i-
tion is not corrected .

b. Design and Construction Data. No quantitative design and
construction data are available for this dam.

c. Operating Records. No operating records are kept for this dam .

d. Post—Construction Changes. None reported .

e. Seismic Stability. The dan’ is located in Seismic Zone 1 and
based on visual observations, the static stability of the dam is con-
sidered to be adequate. Therefore, based on the recommended criteria
for the evaluation of seismic stability of dams , the structure Is pre-
sumed to present no hazard from earthquakes.
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS /PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Assessment. The visual observations indicate that Musser
Forests Dam is in poor condition. Due to severe erosion in the spillway
discharge channel along the toe of the dam , which threatens the long —
term stability of the embankment , and due to the lack of operable outlet
works for the reservoir , the condition of the darn is considered to be
unsafe. However , it is not an emergency condition.

The capacity of the spiliway was found to be approximately 30 percent of
the PMF , which is less than the recommended capacity based on the size
and haz-jrd c1assifi~ation for the darn. Therefore, the spillway Is clas-
sifIed to be Inadeouate according to the recommended criteria. It is
estimated that overtopping of the low spot of the embankment by 0.4 foot
during the passage of 50 percent of the PMF will not introduce a sig-
nificant breaching potential; therefore, the spillway capacity is not
considered to be seriously inadequate.

b. Adequacy of Information. Although no design and construction
information is available for the dam, in view of the fact that the dam
has performed adequately in the past, it is considered that the assess-
ment of the condition of the dam can be based on visual observation
alone.

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

d. Necessity for Additional Data. In view of the severe erosion
in the primary spillway discharge channel and the inadequacy of the
spillway capacity, the owner should initiate additional studies to
prepare and execute plans for providing adequate erosion protection in
the primary spillway discharge channel and to more accurately ascertain
the spillway capacity and the nature and extent of improvements required
to provide adequate spillway capacity .

7.2 Recommendations/Remedial Measures. It is recommended that:

1. The owner should immediately retain a profes-
sional engineer to evaluate the erosion in the
primary and emergency spillway discharge
channel and to prepare and execute plans for
prov id ing adequate erosion protection. This
study should also consider means of providing
emergency drawdown facilities or restoring
and improving the existing facilities with
upstream closure or control.

12
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2. The owner should immediately initiate addi-
tional studies to more accurately ascertain
the spillway capacity and the nature and
extent of improvements required to provide
adequate spiliway capacity . Filling of the
low spots on the crest of the dam should be
considered In conjunction with these studies.

3. Erosion protection, such as riprap, should be
provided on the upstream slope of the dam .

4. Vegetation in the emergency spiliway approach
channel should be immediately cleared .

5. Around—the—clock surveillance should be pro-
vided during unusually heavy runoff and a
formal warning system should be developed to
alert the downstream residents in the event of
emergencies.

6. The dam and appurtenant structures should be
inspected regularly and necessary maintenance
performed .

I.
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V.

- CHECKLIST4’ ENGINEERING DATA
HYDROLOGIC AND HYDRAULIC

DRAINAGE AREA CHARACTERISTICS: 0.35 square miles (farmland)

ELEVATION; TOP NORMAL POOL AND STORAGE CAPACITY~ 1373 (140 acre-feet)

ELEVATION; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY: 1375.7 (240+ acre-feet)

ELEVATION; MAXIMUM DESIGN POOL: 1376 (as designed)

ELEVATION; TOP DAM: 1375.7 (measured low spot adjacent to primary spiliway)

SPILLWAY : Emergency Spiliway

a. Elevation 1374

b. Type Ear th open channel
c. Wid th 37 feet (perpendicular to flow) 

_____

d. Leng th 50f~± feet
e. Location Spillover Adjacent to primary spiliway

f .  Number and Type of Gates None

OUTLET WORKS :

a. Type 8—inch steel pipe

b. Location At the center of the main embankment

c. Entrance Inverts Unknown

d. Exit Inverts Unknown

e. Emergency Draindown Facilities 8—inch steel pipe
}IYDROMETEOROLOGICAL GAGES :

a. Type None

b. Location None

c. Records None

~-IAXI~-I1JM NONDAMAGING DISCHARGE : sp iliway capacity (3001- cfs)

Page B5 of 5

- — ——. — — — 
- 

- - - —— - — — — 
— — 4  - -—

- 
~



I

€

APPENDIX C

PHOTOGR.~2HS

1~ 
° 

_ _ _

~~~~~~~~

_.

4 ’~~~~ 

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

T; A
~~~~~~~j ~~v 

_ _  - -



LIST OF PHOTOGRAPHS
MUSSER FORESTS DAN
NDI I.D. NO. PA-287

MAY 23, 1979

PHOTOGRAPH NO. DESCRIPTION

1 Crest (looking east).

2 Primary spiliway intake structure .

3 Primary spiliway outlet structure .

4 Emergency spiliway approach channel. 0

Note cattails and high grass.

5 Emergency spiliway discharge channel.
Note brush and trees.

6 Primary sp iliway discharge channel.
Note erosion along the toe of the
dam .

7 Shoreline erosion.

_ _  
_ _ _ _ _ _ _  

_ _ _  
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(

HYDROLOGY AND HYDRAULIC ANALYSIS
DATA BASE

Nk M E OF D A M :  Musser Fo NDJ 1.11. PA-2S7)

PROBAEL E MAXIMUM PRECIPITATION (PMP ) — 23.7 INCHES/24 HOURS 1
~~

STATION 1 2 3 4 5

Station Description Lake Dam

Drainage Area (square -oiles) 0.35 —

Cumulative Drainage Area
(square miles) 0.35 0.35 

I

Adj ustment of PMF
(~ yc

Drainage Area (~ ) -

6 Hour s 102 —

12 Hours 120 — I
24 4iours 130 —

48 Hours 140 —

72 Hours 
—

Snyd er Hydrograph
Parameter s

- zone~~~ 24 —

C /C (4)  
0.45/1.6 —p t

4, (mi les) 0.6 —

L (m iles)~
5
~ 0.01 —

t~~ — C (L • L  >
0 .3  (hours) 0. 33 —

~~~~~llway Data 
Eme rgency

Crest Length ( f t )  — 8 .3  
~~~

Freeboard (ft) — 2.7  1.8

Discharge Coefficient — 3.22 Varies

Exponent — 1.5 1.5

0
~~Hydrometeoro1ogica1 Report 33 (Figure 1). U . S .  Arm y , Corps of Engineers . 1956.

~
2

2~~FpTneteorologlca1 Report 33 (Figure 2). U_ S. Army . Corps of Engineers . 1956.

~
3
~Hydro1ogica1 zone defined by Corps of Fngineers , Baltimore District , for determ ining Snyder ’s
Coefficien ts (C and C ).

8 P t

Snyder ’s Coefficients.
(5) -)

L Length of longest water course from head of reservoir to basin divide.
Lca — Length of water course f rom head of reservoir to a point opposite the centroid of drainage area.
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APPENDIX E
REGI ONAL GEOLOGY

Musser Forests Dam is located on strata of the Glenshaw Formation of
the Lower Conemaugh Group (Pennsylvanian Age). The site lies on the
west flank of the Richmond Anticline with strata dipping slightly to
the west at about 100 feet per mile.

Strata of the Glenshaw Formation consist of interbedded sandstones,
siltstones, shales, and claystones. Thin coal seams may also occur
locally. There are two massive sandstone units of the Glenshaw which
may lie beneath the dam, the Saltsburg and Mahoning. At the base of
the Coneinaugh is the Upper Freeport coal. Based upon structure contours
on the top of the coal, this seam lies approximately 350 feet below the
dam . The Upper Freeport outcrops and has been mined along McKee Run
about four miles west of the site. It is not known if deep mining has
taken place in the area adjacent to the dam site. The only other coal
of mining interest is the Lower Kittanning coal which lies about 200
feet below the Upper Freeport. It is doubtful that the Lower Kittanning
has been deep mined in the area due to the depth and the presence of the

- - Upper Freeport at shallower depths.
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GROUP FORMATION DESCRIPTION

Alluvium - F Sand, gravel, clay .
o t i

Terrace depos its 
J 

Sand. clay, gravel on terraces above present

- - - fl Iers ; include ’. Carm ichael’. Formation .

Z~~
Cyclic sequenc es of sandstone , sha le , red beds .Greene thin limestone , and coals.

0
‘If 

~ - :yc lic sequence s of sandstone , shale , limestone ,Washingt on Pw and coal; contain s Wash ington coal bed at base.
D
0

Waynesburg ychc sequences of sandstone shale limestone
and coal; contains Waync s burg coal bed at base.

0
Sd

MONONGAHEI.A yclic sequences of shale , limestone , saridstonr

Casselmon I’cc Cycl ic sequence of sandstone , shale, red beds
and thin limestone and coal .

0
x
0
D

Ames —
z
0
U

Cycl ic sequences of sandstone , shal e, red beds
Glenshaw Pcg and thin limestone and coal; several fossil-

iferous limestone; Ames limestone bed at to p.

Cyclic sequences of shale , sandstone , limestone ,
and coal; contains Ilronkvilk coal at base and

- I Vanport — Upper Freeport coal at top; w ithin group arc
0 the commercial Vanport limestone and Kitt ann-

ing and aanon coals .
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