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PREFACE % ‘
1
4

This report is prepared under guidance contained in the gl
Recommended Guidelines for Safety Inspection of Dams for

F’v

Phase I investigations. Copies of these guidelines may
be obtained from the Department of the Army, Office of
Chief of Engineers, Washington, D.C. 20314, :

e
The purpose offa Phase I investigation is to identify
expeditiously those dams which may pose hazards to human
life or property. The assessment of the general condi-
tion of the dam is based upon visual observations and X
review of available data. Detailed investigations and
analyses involving topographic mapping, subsurface
investigations, materials testing, and detailed computa-
tional evaluations are beyond the scope of a Phase 1
investigation; however, the investigation is intended :
to identify the need for such studies which should be {

{ performed by the owner.. i

In reviewing this report,{It should be realized that
the reported condition of the dam is based on observa-
tions of field conditions at the time of inspection
along with data available to the inspection team. In
cases where the reservoir was lowered or drained prior .
to inspection, such action, while improving the stabil- :
ity and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the
normal operating environment of the structure. 6

It is important to note that the condlgloﬁ”of the dam
depends on numerous 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 time in the future. Only through
frequent inspections can unsafe conditions be detected
and only through continued care and maintenance can
these conditions be prevented or corrected.

Phase I investigations are not intended to provide de- {
tailed hydrologic and hydraulic analyses. In accordance
with the established Guidelines, the spillway design
flood is based on the estimated "Probable Maximum Flood"
(PMF) for the region (greatest reasonably possible storm
runoff), or fractions thereof. The spillway 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 i
the size of the dam, its general condition, and the
downstream damage potential. 1
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SYNOPSIS OF ASSESSMENT ANLD RECOMMENDATIONS

NAME OF [DAM: Crabapple Dan

STATE LOCATION: Pennsylvania

COUNTY LOCATION: Fayette

STREAM: Crabapple Run, a tributary of

Redstone Creek.
DATE OF INSPECTION: 6 November 1979
COORDINATES: Lat. 40°01'3uUn,
Long. 79°U6*ih4n

ASS
\\ SSESSMENT

Based on a review of available design information and
visual observaLion§kg£;ggﬂggiions as they existed on the
date of the field inspectien,\the gencral condition of
the Crabapple Dam is considered to be poor.

Tnis assessment is based on yisual observations and
hydrology calculations tiat? indicate:

(1) A possible inadequate margin of safety against
slope failure as indicated by slope irregularities and
groundwater conditions,

(2) \Inadequate‘ discharge capacity of the Principal
Spiilway as determined by using HEC-1 Dam Safety Version
computer progra@j D

{ 35 The lack of accessible control facilities on
the outlet works pipelines..

Tne structure is classificvd as a "small" size, "high"
hazard dam. Corps of Engineers guidelines recommend 0.5
to 1 times the Probable Maximum Flood (PMF) as the
Spillway Design Flood for a "small" size, "high" hazard
dam. Crabapple Dam's Spilliway Design Flood is 1/2 the
Probable Maximum Flood. Spillway capacity is "inadequate"
because the non-overtopping flood discharge using the
HEZ-1 computer program was found to be 24 percent of

the PMF. A computer breach analysis indicated that the
spillway is not "seriously inadequate".

The visual inspection indicat s several deficiencies
which are considered correctable. The deficiencies can
te corrected or improved through implementation of the
following recommended remedial, monitoring and/or main-
tenance efforts.

ii
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SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Crabapple Dam

P

RECOMMENDATIONS

1. Additional Investigations: It is recommended
that the owner immediately retain the services of a
registered professional engineer knowledgeable and
experienced in the design and construction of earth dams
and masonry spillways to provide a detailed engineering
investigation of Crabapple Dam. This investigation
should include but not be limited to the following:

(a) Detailed evaluation of spillway capacity
and development of recommendations for remedial action.

(b) Detailed investigation of the seepage and
wet conditions and structural stability of the embankment.

(e) Investigation of the outlet works with
specific recommendations on making it operable and
including provisions for upstream flow control.

2. Emergency Operation and Warning Plan: Con-
current with the additional investigations recommended
above, the owner should develop an Emergency Operation
and Warning Plan including:

(a) Guidelines for evaluating inflow during
periods of heavy precipitation or runoff.

(b) Procedures for around the clock surveil-
lance during periods of heavy precipitation or runoff.

(¢) Procedures for emergency drawdown of the
reservoir under emergency conditions.

(d) Procedures for notifying downstream
residents and public officials, in case evacuation of
downstream areas is necessary.

3. Remedial Work. The Phase I Inspection of
Crabapple Dam also disclosed several deficiencies
of lower priority which should be corrected immediately.

(a) Remove the trees from the upstream and
downstream slopes including all root systems of 1/2
inch diameter or larger. This work should be performed
under the direction of a professional engineer, knowl-
edgeable in dam design and construction.




SYNOPSIS OF ASSESSMENT AND RECOMMENDATIONS (CONT'D)
Crabapple Dam

(b) Closely mow the embankment slopes, crest,
groins, abutments and immediate downstream areas.
Remove the cuttings from the site

{c) Locate and backfill completely, all
animal burrows on the embankment, groins and adjacent
atutment areas.

(d) hegrade the upstream slope and provide
wave erosion protection.

{e) Fill wheel ruts and minor erosion gullies
on the embankment and adjacent areas.

(f) Raise the embankment crest to design
elavation.

(g) Develop and implement formal maintenance
and inspection procedures.

L, Orderly Breaching: In lieu of performing the
above recommendations, the owner should engage the
services of a professional engineer, knowledgeable in
dam design and performance, to prepare specifications
for breaching the structure, to make it incapable of
impounding water. The structure should then be breached
unier the directicn of the professional engineer and in
aczordance with applicable state and local regulations.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
CRABAPPLE DAM
NATIONAL I. D. NO. PA 00907

PennDER No. 26-32

SECTION 1
PROJECT INFORMATION

1.1 GENERAL

a. Authority: The Phase I investigation was
performed pursuant to authority granted by Public Law
32-367 (National Dam Inspection Act) to the Secretary of
the Army through the Corps of Engineers, to conduct
inspections of dams throughout the United States.

b. Purpose: The purpose of the investipation
is to make a determination on whether or not the danm
constitutes a hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a. Dam and Appurtenances:

(1) Embankment: C(rabapple Dam was designed
and construct~d as a homogeneous eartht'ill structure
with a clay cutoff 400 fect long beneath the central
portion of the embankment. The embankment is 720 feet
long, with a maximum toe to crest height of 30 feet and
a crest width of 20 feet. At the embankment's deepest
section, the upstream slope was observed to be 1H:1V
above the water line; the downstream slope was observed

t> be 1.9H:1V near the crest, flattening to 2.3H:1V
near the toe.

(2) Qutlet Works: An 18 inch cast iron pipe
was placed beneath the embankment to provide water
supply and "blow off" capacity. The only visual evidence
nf the facility was the outlet end of the "blow off"
(pond drain) pipe and a partially concrete encased
section of 12 inch diameter cast iron water supply
pipeline. No flow control devices were located.

g X
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(3) Principal (and Emergency) Spillway: The
principal (and emergency) spillway for Crabapple Dam
consists of a reinforced concrete, rectangular cross-
section open channel chute structure at the left end of
the embankment. The reservoir pool level is maintained
by a concrete block and asphalt sill (overflow weir)
located across the chute at the embankment crest center-
line. The discharge channel is a continuation of the
chute that directs reservoir outflows to a "plunge pool"
stilling area beyond the toe of dam.

(4) Freeboard Conditions: The principal spill=-
way training walls rise five feet above the crest of the
principal spillway sill (overflow weir). The low point
on the embankment crest is 3.6 feet above the 3ill.

(5) Downstream Conditions: Crabapple Run
flows under State Route 51, a major north-south highway,
approximately 50 feet below the end of the principal
spillway chute. Beyond the highway embankment, Crabapple
Run flows through a moderately steep-sided valley for
two miles before joining Redstone Creek near the village
of Rowe's Run.

There are at least two inhabited dwellings on the
Crabapple Run floodplain below the dam that appeared to
be low enough to be imperiled by a dam failure.

(6) Reservoir: Crabapple Dam reservoir,
also known as Spillway Lake, is 1300 feet long at normal
pool elevation and has a normal surface area of 14.7
acres., When the pool is at the crest of the dam, the
reservoir length increases to 1400 feet and the surface
area is 21.0 acres.

(7) Watershed: The watershed contributing
to Crabapple Dam contains both woodland and pasture.
There are a few inhebited dwellings and local roads.

b. Location: Crabapple Dam is located in Franklin
Township, Fayette County, Pennsylvania. The dam is
approximately 1.5 miles south o7 the intersection
of State Routes 51 and 201 and 2.5 miles south of the
village of Star Junction.

c. Size Classification: The dam has a maximum
storage capacity of 188 acre-feet and a maximum toe to

crest height of 30 feet. Based on Corps of Engineers
guidelines, this dam is classified as a "small" size
structure.




d. Hazard Classification: Crabapple Dam is
classified as a "high" hazard dam. In the event
of a dam failure, at least two inhabited dwellings and
State Route 51, a major north-south highway, would be
subjected to substantial damage and loss of life could
result.

e. Ownership: Crabapple Dam is owned by Mr.
Stephen Vincinski and Mr. George Thomas and correspondence
can be addressed to:

Spillway Lake

c/o Provost Auto Wreckers
Provost and Weyman Roads
Pittsburgh, Pennsylvania 15236
(412) 882-7065 - Mr. Vincinski
(412) 884-4488 - Mr. Thomas

e i i

f. Purpose of Dam: The dam was originally
designed to supply water for the Washington Coal and
Coke Company's mines and coke ovens. The dam is currently
used for recreational purposes.

L ——

g. Design and Construction History: The dam was
designed and built under the supervision of Thomas J.
Zimmerman, Chief Engineer, of the Washington Coal and '
i Coke Company in 1905-1906. b

h. Normal Operating Procedure: Crabapple Dam ]
was designed to operate as an uncontrolled structure.

Under normal operating conditions, the pool level is 3
maintained at Elev. 1028.4 by the overflow weir of the 3
principal spillway. An 18 inch diameter cast iron
pipeline passes beneath the embankment and splits into
an 18 inch pond drain and 12 inch water supply pipeline.

e T e

The pond drain is normally not operative and no control
valves were located during the visual inspection.

«
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1.3 PERTINENT DATA

a. Drainage Area 1.33 sq. mi.

R

b. Discharge at Dam Facility:

Maximum Flood at Dam Facility 860 cfs®*
Storm of 4 June 19U1

Principal (and Emergency) Spillway

Capacity at Design Top of Dam 1150 cfs
Principal (and Emergency) Spillway

Capacity at Current Top of Dam 708 cfs

-
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e. Elevation (feet above MSL):

Design Top of Dam 1033.4 ,

Current Top of Dam (Low Point) 1032.0 g
i Design High Water 1033.4 i
! »
i Normal Pool 1028.H.

Principal Spillway Overflow Weir Crest 1028.4

Base of Embankment 1002+

Maximum Tailwater Unknown

o d. Reservoir Length:
|

Length of Maximum Pool 1400 feet
Length of Normal Pool 1300 feet

e. Total Storage:

Design Top of Dam 209 acre-feet
‘ Design Highwater 209 acre-feet
‘ Current Top of Dam 188 acre-feet |
Principal (and Emergency i
Spillway Crest 128 acre-feet® !
Normal Pool Level 128 acre-feet
i f. Reservoir Surface:
i !
o Design Top of Dam 23.5 acres
Design Highwater 23.5 acres
Current Top of Dam 21.0 acres
Principal (and Emergency)
Spillway Crest 14.7 acres®
Normal Pool 14.7 acres®

g. Embankment:

e ——— U ———

Type Earth With Clay Cut-off™
. Length 720 feet
- Height 30 feet
Ik Top Width 20 feet
| Side Slopes: Upstream 0.9H: 1V
V; Downstream Varies from
; 1.9H:1V to 2.3H:1V
‘ Zoning Unknown Do)
| Cut-off Provisions Clay !
:! i
i L
| 1
y
K
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h. Principal (and Emergency) Spillway:

Type Asphalt and Concrete Block
Open Channel with Trapazoidal

Cross-Section Weir

Length of Weir 28.5 feet
Weir Crest Elevation 1028.4 feet

i. Qutlet Works (Pond Drain and Water Supply):

Type 18 inch diameter
Cast Iron Pipe
Riser Height Unknown
Riser Dimensions Unknown
Length of Outlet Pipe Unknown
Gates Unknown

®Taken or derived from available engineering data in
PennDER files.




SECTION 2
ENGINEERING DATA

2.1 DESIGN

The files of the Commonwealth of Pennsylvania, Department
of Environmental Resources (PennDER) were reviewed but

no engineering data related to the original design of

the embankment or spillway was found.

2.2 CONSTRUCTION

The dam was designed and constructed in 1905-1906 by the
Washington Coal and Coke Company. Thomas A. Zimmerman,
Chief Engineer, was the design engineer and supervised
the construction.

2.3 MODIFICATION/REPAIR

PennDER files indicate that modifications were made to
the dam in 1915 and 1923. The repairs made in 1915
included increasing the capacity of the spillway to 1200
cfs, raising the crest of the embankment to Elev. 1031,
adding riprap protection to the upstream slope, and
installing a monitoring weir at a spring at the toe of
the embankment. The modifications performed in 1923
included repairing and strengthening the spillway chute
and increasing the storage capacity by adding a 1.4 foot
high trapezoidal weir across the spillway crest.

2.4 OPERATION

The dam was designed to operate without a dam tender.

The principal (and emergency) spillway is uncontrolled
and performance and operation records are not maintained.
There is no information available on the operation of
the outlet works pipeline.

2.5 EVALUATION

a. Availability: Engineering data was provided
by PennDER Bureau of Dams and Waterway Management.

b. Adequacy: The available engineering informa-
tion, though greatly limited, was supplemented by field
inspections and supporting engineering analyses and is
considered adequate for the purpose of this Phase I
inspection report.

c. Validity: Based on the review of the available

information, there appears to be no reason to question
the validity of the limited engineering data.

-6
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) SECTION 3
VISUAL INSPECTION

=
!
|

3.1 FINDINGS

——— . -

a. General: Crabapple Dam, which impounds Spillway
Lake, consists of an earthen embankment and a reinforced
concrete spillway on the left abutment. The spillway is
an uncontrolled, open channel chute structure with an 18
inch high sill that maintains the reservoir pool level
and provides for discharge of normal and flood flows.

The visual observations of Crabapple Dam and Spillway
Lake were performed on 5 May 1980 and consisted of:

(1) Visual observations of the embankment
crest and slopes, groins and abutments;

: (2) Visual observations of the principal
‘ (and emergency) spillway including sill, concrete walls
i and approach and discharge channels.

i (3) Visual observations of the embankment's
{ downstream toe area including springs and the pond
j drain pipe and discharge channel.

(4) Visual observations of the reservoir
shoreline, inlet stream channel and watershed.

{ (5) Transit stadia survey of relative
elevations along the embankment crest centerline,
spillway, and across the embankment slopes.

' (6) Visual observations of downstream
conditions and evaluation of the downstream hazard
potential.

The visual observations were made during a period when
. the reservoir and tailwater were at normal operating
J levels.

? : The visual observations checklist, field plan, profile
and section containing the observations and comments of
the field inspection team are contained in Appendix A.
) Specific observations are illustrated on photographs in

Appendix C. Detailed findings of the visual inspection
are presented in the following sections.

o o N
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b. Embankment :

(1) Crest: The crest of the embankment was ;
observed to be straight and generally level on the date i
of inspection. The stadia survey indicated a low point !
near the center of the embankment that was 1.4 feet
lower than the training wall of the spillway.

The crest was generally grass or gravel covered its
entire length. Several low spots were noted that have,
at recent times, impounded water.

(2) Upstream Slope: The upstream slope was
observed to be very steep and generally tree and brush
covered. It contained several local erosional gulleys.
A bench was observed immediately below the water
line indicating a general erosion of the slope.
However, considerable crest width remains. No cracks
were observed anywhere on the crest of the embankment.

(3) Downstream Slope: Two significant bulges
were observed in the downstream slope. The larger of the
two, near the center of the dam, was located immediately
above an area of significant seepage and spring activity
at the embankment's toe. The smaller bulge was located
to the right of the larger bulge and was also associated
with significantly wet conditions at and below the toe.
They were generally sparsely covered with vegetation and
small trees. A significant line of seepage on the embank-
ment slope was observed passing through the right bulge
and onto the area between the two bulges. Soil conditions
above the line of seepage were generally firm but were
quite wet and soft below. No scarps or indications of
recent movement of either bulge was observed.

The remainder of the embankment was more or less uniform
with some small local bulges and small erosional gulleys.
In general, the embankment appeared to flatten toward

the toe. The effect appeared to be more due to colluvial
deposition than creep or movement of the embankment.

Vegetal cover on the downstream slope ranged from none
through medium sized trees. 1In general, the trees
were located on the left most portion of the embankment.
Very little ground cover existed in the wooded area.
Considerable barren earth was visible with some minor
erosional gulleying noted. Vegetal cover appeared
to thicken toward the right end of the embankment and a
. dense stand of brush and small trees existed at the
! right end.




Near the left end of the embankment, in the wooded
section, a 2 1/2 inch diameter steel pipe protruded from
the embankment slope, approximately 10 feet below the
crest. The pipe was bent in an upstream direction and
could not be checked for water depth.

c. Groins (Junction of Embankment and Abutments):

(1) Spillway Area: The left groin between
the spillway and the embankment was dry and uneroded in
the upper reach. At a point near the lower end of the
spillway, the groin has been eroded, apparently by water
flowing over the spilliway wall and into the groin
beyond. The depth of this erosion was approximately
four feet but because of the great thickness of the
spillway slab base, the slab has not yet been undercut.

Similar conditions existed at the right groin between

the spillway and abutment. Erosion has occurred along
the spillway training wall near the downstream end but
is not as extensive as on the left. The remainder of

the groin was dry and uneroded.

(2) Lower Left: The groin between the left
end of the embankment and the abutment was observed to
be generally dry and uneroded. Soil conditions in the
vicinity were moist, but a uniform ground covering
indicated no erosional activity along the groin. No
seeping water was observed.

(3) Right: The groin between the right end
of the embankment and the original abutment was observed
to be dry and uneroded. Toward the central portion of
the embankment, groin conditions become wet with seepage.
This condition extended along the entire downstream toe
to a point where the left abutment rises above the
valley floodplain.

d. Abutments:

(1) Left: The left abutment beyond the
spillway was generally dry and wooded, and showed no
indication of seepage or slope instability.

The lower left abutment between the spillway and the
floodplain was generally dry and uneroded. A spring

was noted at the toe of the lower left abutment near the
end of the spillway chute. A swampy area was observed
along the toe of the lower left abutment that extended
up to the toe of the dam.

-9-
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(2) Right: The upper right abutment consists
of wooded hillside which was dry and showed no signs of
instability. The lower right abutment consists of a
wide sloping bench that appears to have been excavated
into natural ground below the toe of the dam. Consider-
able wetness and seeping water were observed on the lower
portion of this sloping bench, as well as in the floodplain
below the bench.

e. Outlet Works:

(1) 1Intake Structure: The outlet works
intake structure was not observed because of the reser-
voir pool level.

(2) Discharge Conduit: The outlet works
discharge conduit is an 18 inch diameter cast iron

pipe.

(3) Outlet: The outlet works discharges to
an outlet channel excavated into the floodplain below
the toe of the dam. The cast iron pipe has no headwall
and discharges with the bell at the downstream end.
Some debris and sedimentation were observed in the bottom
of the pipe at the outlet.

The discharge channel below, flows into the creek that
runs along the toe of the State Route 51 highway embank-
ment. The channel had some minor debris and contained a
pool of standing water about four feet below the pipe
outlet. The channel side slopes were steep and bare and
were observed to be moist to damp, but no flowing water
was noted.

(4) Emergency Controls: None observed.

f. Principal (and Emergency) Spillway:

(1) Approach Channel: The approach channel
to the spillway sill was clear and unobstructed and
capable of permitting full spillway discharge.

(2) Overflow Weir (Sill): The overflow weir
that maintains the reservoir pool level consists of
concrete blocks, backfilled with asphalt, forming a
trapezoidal cross-section. The width of the crest is
approximately one foot and the height of the weir, above
the base of the approach and discharge channels, is
approximately 18 inches. Erosion of both the block and
asphalt has occurred, particularly near the left training
wall, where the majority of the discharge from the
reservoir was flowing. The length of the weir was
measured to be 28.5 feet.

-10=-




) - ” - T— e L i i

(3) Discharge Channel: The discharge channel
consists of a reinforced concrete chute, lying on the
left abutment, that transports reservoir flows to the
toe area of the dam. The discharge channel cross-section
is rectangular and the training walls in the viecinity of
the overflow weir are five feet high for a distance of
approximately 40 feet downstream. Below this, the height
of the training walls decreases to 3 feet, The training
walls showed considerable spalling and deterioration
rarticularly at construction joints. However, because

the walls are exceptionally thick, they remain functional,

even in a deteriorated state.

Tne base slab is straight for the first 40 feet belcw
the overflow weir and slopes at approximately 0.04 feot
per foot. Below this, the slab turns to the right and
slopes more steeply as it approaches the toe of the dan.

Som2 spalling and joint deterioration was observed ir
the base slat,  The most significant deterioration was
observed in the area immeciately below the sill where
joints have been deeply eroded and considerable spalling
has occurred. On the steeper portions of the chute, the
slab was in reasonably good condition.

At the toe of the spillway, the slope of the slab
flattens and discharge from the channel is via free
cverfall to the stilling pool beiow. The drop of

the overfall is approximately five feet. The end of the
spillway slab, observed at the overfall, indicated at
least a three foot thickness of concrete that was in
reasonably good condition for its age. Below, the slab
is based on bedrock and some undermining has occurred.

g. Instrumentation: No instrumentation was
cbserved during the inspection. Remnants of a seepage
monitoring weir were noted below the spring at the toe
of the embankment.

h. Downstream Conditions:

(1) Downstream Channel: The downstream
channel consisted of a stilling pool area below the end
of the concrete spillway chute. The pool discharges
to an 18 foot wide, 13.5 feet high culvert beneath
State Route Hi1. The pool area contained minor amounts
of debris but nothing that would affect performance of
the spillway. The highway culvert was free of debris
and unobstructed. Below the highway culvert, the creek
channel passes through a lightly wooded pasture area.
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(2) Floodplain Development: In the first
2000 feet below the dam, two inhabited dwellings lie on
the floodplain at an elevation low enough to be imperiled
by a dam failure. Also, State Route 51, a major north-
south highway, crosses Crabapple Run approximately 100
feet downstream of the dam. The elevation of the
highway embankment is generally higher than the elevation
of the dam. In the event of a failure of Crabapple Dam,
a failure of the highway embankment would be unlikely,
but damage could occur to the large, reinforced concrete
culvert beneath the roadway.

i. Reservoir:

(1) Slopes: The reservoir's left shoreline
is generally flat to moderately sloping. The shoreline,
which is residential in nature, was grass covered and
contained numerous large trees. No erosion or sloughing
on the left shoreline was observed.

The right shoreline is somewhat steeper than the left
and generally tree covered to the water line. Minor
amounts of downtimber and a small amount of surficial
erosion, apparently due to surface runoff, were noted
along the right shoreline.

(2) Sedimentation: The entire upper end of
the lake is significantly sedimented and contains a
dense growth of cattails and other water related vegeta-
tion. The development is deltaic in nature, as a result
of deposition of sediments carried by the inflowing
stream.

(3) 1Inlet Stream: The inlet stream approaches
the lake through a narrow, winding, brush clogged
channel that passes beneath two bridges before entering
the lake. The upstream bridge carries a township road
across the creek. The lower bridge, the smaller of the
two, carries a lake access road across the inlet stream.
The significant sedimentation described above begins
immediately below the lower bridge.

(4) Watershed: The watershed tributary
to the reservoir was observed to be more or less as
indicated on the U.S.G.S. topographic map; i.e., mostly
farm and woodland. The watershed is generally hilly,
consisting of steep slopes and narrow, steep valleys.
No major new construction or mining operations were
observed.
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3.2 EVALUATION

a. Embankment: The general, overall condition of
the Crabapple Dam embankment is considered to be poor.
This assessment is based on the following observations:

(1) Irregularities in the crest profile
resulting in a loss of a maximum 1.4 feet of freeboard;

(2) Local and general erosion of the upstreanm
slope;

(3) Bulges and irregularities on the downstream
slope;

(4) Evidence of a high groundwater level in
the embankment;

(5) Significant spring and seepage activity,
and general swampy conditions downstream;

(6) Minor erosion and lack of vegetation on
portions of the downstream slope;

(7) Large trees on both the upstream and
downstream slopes;

(8) Dense vegetal growth including brush,
weeds and trees un portions of the downstream slope;

b. Qutlet Works: The outlet works facility is
considered to be in poor condition. This assessment is
based on the inability to locate and evaluate the
operability of flow control devices.

c. Principal (and Emergency) Spillway: The
principal (and emergency) spillway is considered to be
in fair condition. This assessment is based on field
observations that the facility was unoostructed and
functional on the date of inspection. Minor deficiencies
including concrete spalling and deterioration, and
backfill erosion were observed. However, because the
structure is quite massive, these deficiencies do not
pose an immediate threat to adequate performance of the
facility.

d. Hazard Category: Based on observations of
downstream conditions, the hazard category for Crabapple
Dam is "high".

-13-
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: SECTION 4
OPERATIONAL FEATUKES

4.1 PROCEDURE

The reservoir pool level is maintained by the uncontrolled
overflow weir of the principal (and emergency) spillway.

Operational facilities such as valves or other flow H i
controls for the outlet works pipeline could not be g
located. There was no indication of the existence of an
upstream flow control mechanism for the outlet work:s
pipeline.

Normal operating procedure does not require a dam
tender.

L.,2 MAINTENANCE OF DAM

No planned maintenance schedule is on record. Observa-
tions indicate maintenance procedures are poor. %

4,3 INSPECTION OF DAM

The owners are required by the State of Pennsylvania to
inspect the dam annually and make needed repairs.,

4.4 WARNING SYSTEM

There is no warning system and no formal emergency
procedure to alert or evacuate downstream residents upon
threat of a dam failure.

L.,5 EVALUATION

The current darm maintenance prougram is considered to be
inadequate.

The failure tc locate and inability to observe the
operability of outlet works pipeline controls is consideres
teo be a serious deficiency.

The lack of a downstream flocd warning plan is considered
to be a deficiency.
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

a. Design Data: The Crabapple Dam has a watershed
of 851 acres which is vegetated primarily by pasture and
woodland. The watershed is about two miles long and
one mile wide and has a maximum elevation of 1425 feet
(MSL). At normal pool the dam impounds a reservoir with
a surface area of 14.7 acres and a storage volume of 128
acre-feet. Normal pool level is maintained at Elev.
1028.4 by a concrete block and asphalt sill (overflow
weir) in the principal spillway.

Spillway capacity and embankment freeboard were

sufficient to accomodate 1200 cubic feet per second

which was considered sufficient for this structure and
watershed at the time of design. No additional hydrologic
calculations were found relating reservoir/spillway
performance to the Probable Maximum Flood or fractions
thereof.

b. Experience Data: Records are not kept of
reservoir level or rainfall amounts. There is no record
or report of the embankment ever being overtopped.

c. Visual Observations: On the date of the field
reconnaissance, no serious defficiencies were observed
that would prevent the principal spillway from func-
tioning.

d. Overtopping Potential: Overtopping potential
was investigated through the development of the Probable
Maximum Flood (PMF) for the watershed and the subsequent
routing of the PMF and fractions of the PMF through the
reservoir and spillway. The Corps of Engineers guide-
lines recommend 0.5 to 1 times the Probable Maximum
Flood (PMF) for "small" size, "high" hazard dams.

Based on observed downstream conditions, Crabapple
Dam has a Spillway Design Flood (SDF) of 0.5 PMF.

Hydrometeorological Report No. 33 indicates the adjusted
24 hour Probable Maximum Precipitation (PMP) for the
subject site is 19.4 inches. No calculations are
available to indicate whether the reservoir and spillway
are sized to pass a flood corresponding to one half of
the runoff from 19.4 inches of rainfall in 24 hours.
Consequently, an evaluation of the reservoir/spillway
system was performed to determine whether the dam's
spillway capacity is adequate under current Corps of
Engineers guidelines.

-15-
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The Corps of Engineers, Baltimore District, has directed
that the HEC-1 Dam Safety Version computer program be
utilized. The program was prepared by the Hydrologic
Engineering Center (HEC), U.S. Army Corps of Engineers,
Davis, California, July, 1978. The major methodologies
and key input data for this program are discussed
briefly in Appendix D.

The peak inflow to Crabapple Dam was determined by HEC-1
to be 2972 cfs for a full PMF. The peak inflow for the
SDF was determined to be 1486 cfs.

An initial pool elevation of 1028.4 was assumed prior to
commencement of the storm.

e. Spillway Adequacy: The capacity of the
combined reservoir and spillway system was determined to
be 0.24 PMF by HEC-1. According to Corps of Engineers'
guidelines, Crabapple Dam spillway is "inadequate."

At 0.5 PMF, the dam overtops by a maximum 1.03 feet for
a duration of five hours.

Because the reservoir/spillway system capacity is less
than 0.5 PMF and overtopping depth and duration condi-
tions were judged by the evaluating engineer to cause
failure of the embankment, a dam breach analysis was
performed to determine if the spillway is "seriously
inadequate."

For the dam breach analysis, it was assumed that dam
failure would begin when the water level in the reservoir
reached Elev. 1033.0 which corresponds to a depth of

one foot above the crest's observed minimum elevation.

To achieve the assumed overtopping failure condition,

a 0.49 PMF was routed through the reservoir/spillway
system. 1Initially, the flood wave was routed downstream
without embankment failure conditions considered.
Results of the dam breach analysis indicated that
downstream flooding and the risk of loss of life would
not be significantly increased by the assumed failure of
the dam. The stream level would rise to less than two
feet at the nearest house, 2000 feet downstream in the
vicinity of the dam. This analysis did not consider the
existence of the State Route 51 highway embankment

and culvert downstream of the dam. Calculations in
Appendix D show this to be a conservative assumption.

Therefore the Crabapple Dam's spillway is rated "inade-
quate" but not "seriously inadequate."
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SECTION 6
STRUCTURAL STABILITY

A
it iU

6.1 AVAILABLE INFORMATION

a. Design and Construction Data: All available
design documentation, calculations and other data i
received from the Pennsylvania Department of Environmental {
Resources were reviewed. This data is discussed in !
Section 2 and a detailed listing is included in Appendix B.
Selected items are presented in Appendix E.

b. Operating Records: There are no written
operating records or procedures for this dam.

c. Visual Observations:

(1) Embankment: The large bulge, near the
center of the embankment, lies above and to either side
i of the three springs that discharge at the embankment's
» toe. The smaller bulge, located to the right of the
larger bulge, is also associated with wet toe conditions. ;
A pronounced seepage line was observed on the slope
between the two bulges.

The embankment downstream slope was measured to be ;
1.9H:1V at the embankment's deepest section.

(2) Downstream (Toe Area): The floodplain
below the Crabapple Dam embankment is generally soft and
swampy. The lower right abutment consists of a wide,
sloping bench which contains wet, swampy zones.

. e e o -

e

(3) Prircipal Spillway: The principal
spillway was observed to be suffering minor structural
deficiencies including spalling and deterioration of
concrete surfaces and joints, and erosion of wall
backfill in the lower reach.

e

The walls and base slab were observed to be quite
massive.

-17-
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d. Performance: Crabapple Dam has been perio
ically inspected over the seventy-four year life -~
structire by Water and Power Resources Board pe.
and later PennDER personnel. Twelve inspection .
from 17 June 1919 to 28 August 1962 are on file.

Several of the reports note the existance of seepage and
wet zones. A weir was installed at the spring discharge
area near the center of the embankment, and readings
were taken periodically from 1915 to at least 1935. No
indication was found in PennDER files of distress to the
embankment due to this seepage condition and there were
no reports of definite slope instability conditions.

6.2 EVALUATION

a. Embankment: The margin of safety against
slope failure of Crabapple Dam may be less than requirec
by current Corps of Engineers guidelines for static
stability conditions. This is based on observed embankment
slope geometry, irregularities, materials and groundwater
conditions.

b. Principal Spillway: Based on visual observa-
tions, the principal spillway appeared to be structurally
stable and capable of design performance. Minor deficien-
cies were noted (which should be corrected), but at
present, these do not appear to threaten the stability
of the structure.

c. Seismic Stability: According to the Seismic
Risk Map of the United States, Crabapple Dam is located
in Zone 1 where damage due to earthquake would most
likely be minor.

A dam located in Seismic Zone 1 may be assumed to
present no hazard from an earthquake provided static
stability conditions are satisfactory and conventional
safety margins exist. Since there is concern regarding
the static stability of the embankment, the seismic
stabiliy is questionable and should be assessed as part
of the investigations recommended in Section 7.

-18-
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SECTION 7
ASSESSMENT AND RECOMMENDATIONS

T.1 ASSESSMENT
a. Evaluation:

(1) Embankment: Crabapple Dam's embankment
is considered to be in poor condition. This is based on
visual observations of slope non-uniformities, wetness
and seepage conditions and detrimental vegetal and
erosional conditions.

(2) Outlet Works: The condition of the
18 inch diameter cast iron outlet pipe could not be
determined. No intake structures or flow controls were
observed. In particular, there was no indication of the
existance of an upstream flow control.

(3) Principal Spillway: The principal
spillway is assessed to be in fair condition. This is
based on visual observations of the overflow weir,
training walls and base slab.

(4) Flood Discharge Capacity: The principal
spillway discharge capacity is assessed to be "inadequate."
This is based on hydrologic/hydraulic computations using
the HEC-1 Dam Safety Version computer program, that
indicated the existing reservoir/spillway system is
capable of passing 0.24 PMF. At 0.5 PMF, the embankment
is overtopped by a maximum 1.03 feet for a duration of 5
hours. In the opinion of the evaluating engineer, this
amount of overtopping is sufficient to cause failure of
the embankment. However, the risk of loss of life
downstream would not be significantly increased by
failure of the dam.

(5) Downstream Conditions: Based on the
results of the visual observations and the hydrologic/
hydraulic computations, the lack of an emergency warning
and operation plan is considered to be a deficiency.

b. Adequacy of Information: The available
information and the observations made during the field
inspection of the dam are considered sufficient for
purposes of the Phase I inspection report.

-19-
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c. Urgency: The recommendations presented in
Sections 7.2a and 7.2b should be implemented immediately.

d. Necessity for Additional Data/Evaluation:
Additional engineering information is required to
adequately evaluate and improve the structural stability
and hydraulic capacity of the facilities.

7.2 RECOMMENDATIONS

a. Additional Investigations: It is recommended
that the owner immediately retain the services of a
registered professional engineer knowledgeable and
experienced in the design and construction of earth dams
and masonry spillways to provide a detailed engineering
investigation of Crabapple Dam. This investigation
should include but not be limited to the following:

(1) Detailed evaluation of spillway capacity
and development of recommendations for remedial action.

(2) Detailed investigation of the seepage and
wet conditions and structural stability of the embankment.

(3) Investigation of the outlet works with
specific recommendations on making it operable and
including provisions for upstream flow control.

b. Emergency Operation and Warning Plan: Con-
current with the additional investigations recommended
above, the owner should develop an Emergency Operation
and Warning Plan including:

(1) Guidelines for evaluating inflow during
periods of heavy precipitation or runoff.

(2) Procedures for around the clock surveil-
lance during periods of heavy precipitation or runoff.

(3) Procedures for drawdown of the reservoir
under emergency conditions.

(4) Procedures for notifying downstream
residents and public officials, in case evacuation of
downstream areas is necessary.

c. Remedial Work. The Phase I Inspection of
Crabapple Dam also disclosed several deficiencies
of lower priority which should be corrected during
routine maintenance.
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. (1) Remove the trees from the upstream and

) downstream slopes including all root systems of 1/2

; inch diameter or larger. This work should be performed
under the direction of a professional engineer, knowl- j
edgeable in dam design and construction.

/ (2) Closely mow the embankment slopes, crest,
groins, abutments and immediate downstream areas.
Remove the cuttings from the site.

) (3) Locate and backfill completely, all ‘
~] animal burrows on the embankment, groins and adjacent
L t abutment areas.

Rt Row

(4) Regrade the upstream slope and provide
wave erosion protection.

(5) Fill wheel ruts and minor erosion gullies
on the embankment and adjacent areas.

(6) Raise the embankment crest to design
elevation.

(7) Develop and implement formal maintenance
and inspection procedures.

PO T

d. Orderly Breaching: In lieu of performing the
above recommendations, the owner should engage the . ﬂ
services of a professional engineer, knowledgeable in
dam design and performance, to prepare specifications
for breaching the structure, to make it incapable of
impounding water. The structure should then be breached
under the direction of the professional engineer and in
accordance with applicable state and local regulations.
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APPENDIX A
VISUAL INSPECTION CHECKLIST
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APPENDIX C
PHOTOGRAPHS
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~ DATE: JuLY 1980 CRABAPPLE DAM
SCALE: NONE NATIONAL DAM INSPECTION PROGRAM P:gflo
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CRABAPPLE DAM

PHOTO |. CREST

PHOTO 2 SPRING
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' CRABAPPLE DAM

PHOTO 3. SWAMP
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| PHOTO 4. DOWNSTREAM SLOPE
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PHOTO 6. POND DRAIN DISCHARGE CHANNE
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CRABAPPLE DAM
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PHOTO 7 WATER SUPPLY PIPELINE
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PHOTO 8. PRINCIPAL SPILLWAY
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CRABAPPLE DAM

PHOTO 9. PRINCIPAL SPILLWAY DISCHARGE CHANNEL
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N PHOTO 10. PRINCIPAL SPILLWAY DISCHARGE CHANNEL
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CRABAPPLE DAM
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PHOTO 2. DOWNSTREAM HAZARD
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DETAILED PHOTO DESCRIPTIONS

Crest of dam as seen from right abutment.
Spring at toe of dam.
Swamp beyond toe of dam.

Downstream Slope showing tree cover and swampy
conditions at toe.

Pond Drain Outlet.

Pond Drain Discharge Channel. Note Route 51
culvert in background.

Water Supply Pipeline at creek crossing at toe
of Rt. 51 embankment.

Principal Spillway showing flow control weir.

Principal Spillway Discharge Channel outfall
looking upstream.

Principal Spillway Discharge Channel looking

downstream, showing Rt. 51 culvert below.

Route 51 Culvert, downstream end.

Downstream Hazard. Note creek at center of

photo.
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APPENDIX D

HYDROLOGY AND HYDRAULICS
ANALYSES
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APPENDIX D
HYDROLOGY AND HYDRAULICS

Methodology: The dam overtopping analysis was accom-
plished using the systemized computer program HEC-1 (Dam
Safety Version), July, 1978, prepared by the Hydrologic
Engineering Center, U.S. Army Corps of Engineers, Davis,
California. A brief description of the methodology used
in the analysis is presented below.

1. Precipitation: The Probable Maximum Precipita-
tion (PMP) is derived and determined from regional
charts prepared from past rainfall records including
"Hydrometeorological Report No. 33" prepared by the U.S.
Weather Bureau.

The index rainfall is reduced from 10% to 20% depending
on watershed size by utilization of what is termed the
HOP Brook adjustment factor. Distribution of the total
rainfall is made by the computer program using distribu-
tion methods developed by the Corps.

2. Inflow Hydrograph: The hydrologic analysis
used in development of the overtopping potential is
based on applying a hypothetical storm to a unit hydro-
graph to obtain the inflow hydrograph for reservoir
routing.

The unit hydrograph is developed using the Snyder
method. This method requires calculation of several key
parameters. The following list gives these parameters,
their definition and how they were obtained for these
analyses.

Parameter Definition Where Obtained
Ct Coefficient representing From Corpsg of
variations of watershed Engineers
L Length of main stream From U.S.G.S.
channel 7:5 minute
topographic map
Lea Length on main stream From U.S.G.S.
to centroid of watershed 7.5 minute

topographic map
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Cp Peaking coefficient From Corps of
Engineers

A Watershed size From U.S.G.S.
7.5 minute

topographic map

3. Routing: Reservoir routing is accomplished by
using Modified Puls routing techniques where the flood
hydrograph is routed through reservoir storage. Hydraulic
capacities of the outlet works, spillways and the crest
of the dam are used as outlet controls in the routing.

The hydraulic capacity of the outlet works can either

be calculated and input or sufficient dimensions input
and the program will calculate an elevation-discharge

relationship.

Storage in the pool area is defined by an area-elevation
relationship from which the computer calculates storage.
Surface areas are either planimetered from available
mapping or U.S.G.S. 7.5 minute series topographic maps
or taken from reasonably accurate design data.

y, Dam Overtopping: Using given percentages of
the PMF the computer program will calculate the percentage
of the PMF which can be controlled by the reservoir and
spillway without the dam overtopping.

5. Dam Breach Downstream Routing: The computer
program is equipped to determine the increase in down-
stream flooding due to failure of the dam caused by
overtopping. This is accomplished by routing both the
pre-failure peak flow and the peak flow through the
breach (calculated by the computer with given input
assumptions) at a given point in time and determining
the water depth in the downstream channel. Channel
cross-sections taken from U.S.G.S. 7.5 minute topographic
maps were used in the downstream flood wave routing.
Pre and post failure water depths are calculated at
locations where cross-sections are input.

'ﬁéveioped by the Corps of Engineers on a regional
basis for Pennsylvania.
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HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Predominately pasture, with

some woodland, a few dwellings and local roads

ELEVATION TOP NORMAL POOL (STORAGE
CAPACITY): 1028.4 (128 acre-feet.)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE
CAPACITY): 1032.0 (188 acre-feet.)

ELEVATION MAXIMUM DESIGN POOL: 1033.4

ELEVATION TOP DAM: 1032.0 (minimum)

OVERFLOW SECTION

a. Elevation 1028.4 .

b. Type Asphalt and concrete block weir (trapezoidal
cross-section)

c. Width 1 foot

d. Length 28.5 feet

e. Location Spillover Left abutment

f. Number and Type of Gates None

OUTLET WORKS

a. Type 18 inch cast iron pipe (water supply pipe and
pond drain)

b. Location Unknown _

c. Entrance Inverts Unknown

d

e

. Exit Inverts 995 + for pond drain outlet
Emergency Drawdown Facilities Unknown

HYDROMETEOROLOGICAL GAGES

a. Type None
b. Location N/A
c. Records None

MAXIMUM REPORTED NON-~-DAMAGING
DISCHARGE 860 cfs during storm of 4 June 1941

D3
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| .
‘ HEC-1 DAM SAFETY VERSION
| HYDROLOGY AND HYDRAULIC ANALYSIS !
; DATA BASE
NAME OF DAM: Crabapple Dam NDI ID NO.
\ PA 00907
| Probable Maximum Precipitation (PMP) 2y, 2*
Drainage Area 1.33 sq. mi.
Reduction of PMP Rainfall for Data Fit 0.8 (24.2)
Reduce by 20%, therefore PMP rainfall = =19.4 in.
: Adjustments of PMF for Drainage Area (Zone 7)
( 6 hrs. 102%
! 12 hrs. 120%
24 hrs. 130%
Snyder Unit Hydrograph Parameters
Zone 2g**
Cp 0.5
C¢ 1.6
L 1.8 miles
Lea 0.9 mile
tp = C¢ (L + Lgg)0:3 = 1.85 hours
{ Loss Rates
Initial Loss 1.0 inch
Constant Loss Rate 0.05 inch/hour
Base Flow Generation Parameters
Flow at Start of Storm 1.5 e¢fs/sq.mi=2.00 cfs
Base Flow Cutoff 0.05 x Q peak
Recession Ratio . 2.0
Overflow Section Data
Crest Length 28.5 feet
Freeboard 3.6 feet
Discharge Coefficient 2.82-3.61
Exponent 1.5
Discharge Capacity 708 cfs
Breach Parameters '
Section Slope 0.5:1 ;
Section Height 30 feet 5
Duration of Failure 1 hour
Depth of Overtopping Prior to Failure 1.00 foot i
PMF Storm 0.49 {

* Hydrometerological Report 33

* Hydrological zone defined by Corps of Engineers,
Baltimore District, for determining Snyder's Coefficients
(Cp and Ct).
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GEO Systems, Inc.

ACKENHEIL & ASSOCIATES

1000 Banksville Road
PITTSBURGH, PA. 15216
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Elevation

10284
1028.6
l028.7
0288
lo284g
1029.0
1029.1
1029.2
1029.3
lox9.4
1029.6
1029.9
10304
lo31.4
1032.4
1033.4
10344
038y
103%.4

¥ Velves of € taken feom “Km, and Brater  Tubles &-9

Pg

PlLL WA

Job r b

Subject S'Pl"we\'] Qé*hnl Cutuc

le. Dem

of

Job No.

ModeBy JPH

Dote

[ ]

’
~ |

S 2
T

SPILLWAY RATING CURVE

Head

o
o.z
0.3
oy
oS5
0.6
0.7
08
09
Lo
L2
1.5

2.0
3.0
4o
50
©.0
7.0
8.0

S¢ 4

\CQ*

2.82
294
3.04
23
320
A2
332
3.38
343
3.51
26
3.6l
3.6l
36!
2061
3.6
3.6l
3.0

D6

Q

0.0
1.2
138
2.9
3.5
b2q
544
7.7
82.3
97.8
I13.5
189.0
29.0
534.6
8231
[150.3
1512.1
190s5.5
2328.0

Checked _SG™M Dou_ﬁl&ﬁ_’lﬁg

028.4




)

Sheet of
ACKENHEIL & ASSOCIATES Job CK‘MA—PSD[(’ FDMV\ Job M.M
GEO Systems, Inc. A
1000 Banksville Road Subject \Dﬂfﬁ jflhm&i’
PITTSBURGH, PA. 15216 ] I
(412) 531-7111 Made By JPH Dote Cheched Dote
i
Quecdor +Reamaters
TOP opomm Elevat, oL (m wuwo;v\\ 1082.0
l ! LC\A“LL\ O'C )0\«\"\ Cg%cau. br(,y @/cauﬂtj) 770 ‘[C‘Q%
{
‘ Coeﬁnc qevccc o-cbrsc#p'fje (< > 3.08

fLwnv 0" IVwax (033.€

1
l Peooeam Schelnle |

Thrteo
CRapaddLE NJ)vMN\

:\EDW\ﬁ |
| Ceamadp s Daan |

END

D7

M«WU.M;WW; e e




FENNRRE DEBRAR R REEHE HHRRRRR NN
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION JULY 1978

LAST MODIFICATION 26 FEB 79
SESASEHRE R HEE SEENRE LN AR ERRAN

HENEN 8N

1 Al NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
2 A2 HYDROLOGIC AND HYDRAULIC ANALYSIS OF CRABAPPLE DAM
3 A3 PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHOD
4 B 300 0 20 0 0 0 0 0 -1 [y}
5 B1 5
6 J 1 3 1
7 J1 1. 5 .2
8 K 0 1 1
9 K1 INFLOW HYDROGRAPH FOR CRABAPPLE DAM
10 M 1 1 1.33 1.33 1
n P 19.4 102 120 130
12 T 1.0 .05
13 W 1.85 0.5
14 X =1.5 «0.05 2.0
15 K 1 2 1
16 K1 ROUTING AT CRABAPPLE DAM
17 Y 1 1
18 Y1 1 -1028.4 =1
19 Y41028.4 1028.6 1028.7 1028.8 1029. 1029.1 1029.2 1029.3 1029.4 1029.6
20 Y41029.9 1030.4 1031.4 1032.4 1033.4 1034.4 1035.4 1036.4
21 Y5 0. 7.2 13.8 21.9 41.5 53.4 66.5 80.8 96.3 128.5
2 Y5 183.8 291. 534.6 823.1 1150.3 1512.1 1905.5 2328.
23 $A 0.0 12.3 35.
24 $E1000.4 1027. 1040.
5 $$1028.4
26 $D 1032. 3.08 1.5 720.
27 $L L0, 50. 720. T730.
28 $V 1032. 1032.5 1033. 1033.5
29 K 99
30 A
31 A
32 A
33 A
34 A
PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS
RUNOFF HYDROGRAPH AT 1
ROUTE HYDROGRAPH TO 2
END OF NETWORK
SRR ENANERER AR RARNRB SRR ARERS
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION JULY 1978
LAST MODIFICATION 26 FEB 79
SRR R AN AR AL RN NN ERERERNE
RUN DATE: 17 JUL 80
RUN TIME: 9.45.50
NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
HYDROLOGIC AND HYDRAULIC ANALYSIS OF CRABAPPLE DAM
PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHOD
JOB SPECIFICATION
NQ NHR NMIN IDAY IHR IMIN METRC IPLT IPRT  NSTAN
300 0 20 0 0 0 0 0 -4 0
JOPER NWT LROPT TRACE
5 0 0 0
MULTI-PLAN ANALYSES TO BE PERFORMED
NPLAN= 1 NRTIO= 3 LRTIO= 1
RTIOS= 1.00 0.50 0.20
#8842 00 80 [ 11 2120 ] [2121121:1113 SRAEAREERR
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SUB-AREA RUNOFF COMPUTATION

INFLOW HYDROGRAPH FOR CRABAPPLE DAM

ISTAQ ICOMP IECON  ITAPE JPLT JPRT INAME ISTAGE IAUTO
1 0 0 0 0 0 1 0 0

HYDROGRAPH DATA
IHYDG IUHG  TAREA SNAP TRSDA TRSPC RATIO ISNOW ISAME LOCAL

1 1 1.33 0.0 1.33 1.00 0.0 0 1 0
PRECIP DATA
SPFE ™S R6 R12 R24 RU8 RT2 R96
0.0 19.40 102.00 120.00 130.00 0.0 0.0 0.0

LOSS DATA
LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL ONSTL ALSMX  RTIMP
0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

UNIT HYDROGRAPH DATA
TP= 1.85 CP=0.50 NTA= O

RECESSION DATA
STRTQ= -1.50 QRCSN=  =0.05 RTIOR= 2.00

UNIT HYDROGRAPH 44 END-OF-PERIOD ORDINATES, LAG=  1.84 HOURS, CP= 0.50 VOL

= 1.00
15, 57. 115, 174. 216. 231. 217. 190. 167. 146.
128. 113, 99. 87. 76. 67. 58. 51. us. 39.
35. 0. 21. 23. 20. 18. 16. W, 12. 1.
9. 8. 7. 6. 6. S. 4, Yy, 3. 3.
3. 2. 2, 2.
0 END-OF-PERIOD FLOW
MO.DA HR.MN PERIOD RAIN EXCS LOSS OOMP Q MO.DA HR.MN PERIOD RAIN EXCS LOSS OOMP Q
SUM 25.22 23.3% 1.88  61059.
( 641.)( 593.)( u8.)( 1729.00
S5 55088488 42444044 E0 SRS R RN S840 SRARE Hasssasse

HYDROGRAPH ROUTING

ROUTING AT CRABAPPLE DAM
ISTAQ ICOMP IECON  ITAPE JPLT JPRT INAME ISTAGE IAUTO

2 1 0 0 0 -0 1 0 0
ROUTING DATA
QLosS  CLOSS AVG IRES ISAME IOPT IPMP LSTR
0.0 0.0 0.0 1 1 0 Y 0
NSTPS  NSIDL LAG  AMSKK X TSK  STORA ISPRAT
1 0 0 0.0 0.0 0.0 -1028. -1

STAGE 1028.40 1028.60 1028.70 1028.80 1029.00 1029. 10 1029.20 1029.30 1029. 4
1029.60 1029.90 1030.40 1031.40 1032.40 1033.40 034,40 1035.40 1036.4.

FLOW 0.0 7.20 13.80 21.90 41.50 53.40 66.50 80.80 96. 3
128.50 183.80 291.00 534.60 823.10 1150.30 1512.10 1905.50 2328.0¢
SURFACE AREA= 0. 12. 35.
CAPACITY= 0. 109. hou,
ELEVATION= 1000. 1027. 1040,

CREL  SPWID ooQW EXPW  ELEVL COQL  CAREA EXPL
1028.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0

DAM DATA
TOPEL QoQD EXPD DAMWID
1032.0 3.1 1.5 720.

D9

R

S,




R L

CREST LENGTH 4o. 50. T20. 730.
AT OR BELOW
ELEVATION 1032.0 1032.5 1033.0 1033.5

PEAK OUTFLOW IS 2972. AT TIME 17.33 HOURS

PEAK OUTFLOW IS 1486. AT TIME 17.67 HOURS

PEAK OUTFLOW IS S42. AT TIME 18.33 HOURS
ssaesnsens ResRssERs SRRERERRS HESRRR SRS sesssasens

PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIO ECONOMIC COMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND (CUBIC METERS PER SECOND)
AREA IN SQUARE MILES (SQUARE KILOMETERS)

RATIOS APPLIED TO FLOWS

OPERATION STATION AREA PLAN RATIO 1 RATIO 2 RATIO 3
1.00 0.50 0.20

HYDROGRAPH AT 1 1.33 1 2987. 1494, 597.
( 3.44) ( 8u4.60)( 42.30)( 16.92)(

ROUTED TO 2 1.33 1 2972. 1486. 542,
( 3.u4) ( 8u.15)(  42.07)(  15.36)(

SUMMARY OF DAM SAFETY ANALYSIS

PLAN 1 ........... ceae INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1028.40 1028.40 1032.00
STORAGE 128. 128. 188.
OUTFLOW 0. 0. 708.
RATIO MAXTMUM MAXIMUM MAXIMUM MAXTMUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP MAX OUTFLOw  FAILURE
PMF W.S.ELEV OVER DAM AC-FT CFs HOURS HOURS HOURS
1.00 1033.55 1.55 221, 2972. 8.67 17.33 0.0
0.50 1033.03 1.03 209. 1486. 5.00 17.67 0.0
0.20 1031.43 0.0 177. 542, 0.0 18.33 0.0
D10

s




Sheet of
ACKENHEIL & ASSOCIATES Job Creb epple Dom Job No.
o GEO Systems, inc. °
. 1000 Banksville Road Subdject H#dro[ggm &r{grmgnr.g Znt .
- PITTSBURGH,. PA. 15216 D
(412) 531-7111 Made By ,1 E& Dote Cmcud;EL Dote _Q[/_d&o i
1035
o34
1033 |
MAXIMUM Dam elevation '
WATER (Mminimum)
SURFRACE
ELEVATION i
s {032

03
: Z‘l‘/o Under Excs4.n, ‘
Conditions
1030
029
029 . . v — :
4o 60 8o {7

% PMF

D11

TR 7 R LAY TR BN - A




R . - - . Ry —————— —j

Sheet of

ACKENHEIL & ASSOCIATES ( CAR LvVe ckbbw‘ JobNo 79
GEO Systems, Inc. -\ . /__
1000 Banksville Road Subuct PR AMD o VMJ/L"M (v,( teay &Am. kv,
PITTSBURGH, PA. 15216 /
(412) 531-7111 Made By . m/f_bou (‘/' " .. Cheched Dote

i

. . T .._i..,,:.‘n<...".“.. o e e
- . | f . - e e . e -

FeTpcH TPACAME T R

N
avec, EleuaTien 1033

B T

' {
'
a2 S N BT
' \
P - PR .~ -
N
)

\‘i ¢ - TOI

| , <. | NOT] Fo| sCA
R s

‘ I
_rvio_ o ?ME CETLO) : o4

! __:sj_bs;;uopr, s&_aiwk (2) -
j | Falpre Toone L (TRAWY, | LT

_.__‘L.,_,_d_-“ e
|

1‘ £

3

|

i

[ s
-4 R

i

|
)
i
.
—
N B
\
'I
|
1
Loy
‘1

P QU P S —"

O
Y ‘
1

b b b
1
I
I

—_— r— - - ! ——— -~ -—— ‘ o —.l - - - - ! —_— e e .. ! - - — — o—

[ B i C ST {R i ]

Y . ——e

i _Claapnet @Ow‘rmq ¥ | |
: . L

e e e S S SN
| (h\:wiel Cuwsf §9<IJ04 ORTMNEN T v,(/._( GBS

F-—— Q\n;‘vwxoj WA-MMxV\fg M‘ ‘
_OON ?JM\& Mﬁrumw}g LN R

0

!

. v e A —

~
|

i
i
t
)

Dl
S .
o

]
S e e
|

I

!

!

3 J
v ]
t
—
,%
S
<
o
| O :
. S _0 .9| . . -
S SR+ Y S A Y L0 B
v
|
l
b

1
]
!
B T
|

|

- - e
- e ——— } S I drom - one e
-
!
[

—

|
S S
I .
L L

R 2 U
!
| e e .A._-_..—..._...___L- ...__.._.—«_ —
. . N - . N t N - IS
. i
—

; ! !
? i | : |
{ ! R S . i ;
L : | D12 ! ;

.




SHEASANREERNELRSIN I RENNRRSRE NG
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION JULY 1978

LAST MODIFICATION 26 FEB 79
(I PR R P P T o

A 1 Al NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
h 2 A2 HYDROLOGIC AND HYDRAULIC ANALYSIS OF CRABAPPLE DAM
"\ 3 A3 PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHOD
y B 300 0 20 0 ] 0 0 0 4 0
5 B1 5
6 J 2 1 1
7 J1 0.49
8 K ] 1 1
9 K1 INFLOW HYDROGRAPH FOR CRABAPPLE DAM
10 M 1 1 1.33 1.33 1 1
1" P 19.4 102 120 130
12 T 1.0 .05
13 W 1.85 0.5
14 X «1.5 -0.05 2.0
15 K 1 2 1
16 K1 ROUTING AT CRABAPPLE DAM
17 Y ] 1
18 Y 1 -1028.4 -1
19 Y41028.4 1028.6 1028.7 1028.8 1029. 1029.1 1029.2 1029.3 1029.4 1029.6
20 Y41029.9 1030.4 1031.4 1032,4 1033.4 1034.4 1035.4 1036.4
21 Y5 O. 7.2 13.8 21,9 u41.,5 53.4 66.5 80.8 96.3 126.5
22 Y5 183.8  291. 534.6 823.1 1150.3 1512.1 1905.5 2328.
23 $& 0.0 12.3 35.
24 $E1000.4  1027.  1040.
25 $$1028.4
26 $D 1032. 3.08 1.5 T720.
27 L d0. 50. 720. 730.
28 $V 1032. 1032.5 1033. 1033.5
29 $8 100. 0.5 1002. 1.0 1028.4 1033.
30 $8  100. 0.5 1002. 1.0 1028.4 1035.
3 K 1 3 ]
32 Kt MOD PULS ROUTING FROM DAM TO STATION THREE
33 Y 1 1
3 Y1 1
35 Y6 .07 .03 .07 970. 1100. 2000. 015
36 Y? 0.0 1100. 350. 1000, 700. 972. 700. 970. 705. g70.
37 Y7 705. 972. 850. 1000. 1800. 1100.
38 K 1 y 1 j
39 K1 MOD PULS ROUTING FROM STATION THREE TO STATION FOUR |
40 Y ] 1 |
41 Y1 ] |
u2 Y6 .07 .03 .07 940. 1040.  3000. .01 !
43 Y7 0.0 1040.  600.  960.  T750.  942. 750. g40.  T55.  9HO. {
uy Y7 755. 942, 850. 960. 1400.  1040. a
} 45 K 99 ‘
46 A ‘
A w7 A
o 48 A
; 49 A
; 50 A

PREVIEW OF SEQUENCE OF STREAM NETWORK CALCULATIONS

RUNOFF HYDROGRAPH AT
ROUTE HYDROGRAPH TO
ROUTE HYDROGRAPH TO
ROUTE HYDROGRAPH TO
END OF NETWORK

- B A ——— ¢ At Y i e e

EWRN —

|l M s =
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SERSHERESEARNARAEN SN RO RNEBURRES
FLOOD HYDROGRAPH PACKAGE (HEC~1)
DAM SAFETY VERSION JULY 1978

LAST MODIFICATION 26 FEB 79
HEREIRERRRES MR BRA SRR RS RER N

. RUN DaTE: 17 JUL 80
’ RUN TIME: 9.u4. 1

NATIONAL PROGRAM FOR THE INSPECTION OF NON FEDERAL DAMS
HYDROLOGIC AND HYDRAULIC ANALYSIS OF CRABAPPLE DAM
PROBABLE MAXIMUM FLOOD PMF/UNIT HYDROGRAPH BY SNYDER'S METHOD

JOB SPECIFICATION
NQ NHR NMIN IDAY IHR IMIN METRC IPLT IPRT  NSTAN

] 300 0 20 0 0 0 0 ) -4 0
; JOPER  NWT LROPT  TRACE
' 5 0 0 0

MULTI-PLAN ANALYSES TO BE PERFORMED 1
NPLAN= 2 NRTIO= 1 LRTIO= 1
RTIOS=  0.49
(L T SHEERERNES SRR RRREREY SERRESRRNE SERERRRNNY

SUB-AREA RUNOFF COMPUTATION

———— s -

INFLOW HYDROGRAPH FOR CRABAPPLE DAM i

ISTAQ ICOMP IECON ITAPE JPLT JPRT INAME ISTAGE IAUTO
1 0 0 0 0 0 1 0 0

HYDROGRAPH DATA
IHYDG IUHG TAREA SNAP  TRSDA TRSPC RATIO ISNOW ISAME LOCAL

1 1 1.33 0.0 1.33  1.00 0.0 0 1 0
‘ ) PRECIP DATA
1 . SPFE PMS R6 R12 R24 R48 R72 R96
; 0.0  19.4%0 102.00 120.00 130.00 0.0 0.0 0.0
. LOSS DATA
, LROPT STRKR DLTKR RTIOL ERAIN STRKS RTIOK STRTL ONSTL ALSMX  RTIMP
f 0 0.0 0.0 1.00 0.0 0.0 1.00 1.00 0.05 0.0 0.0

i UNIT HYDROGRAPH DATA
' TP= 1.85 CP=0.50 NTA= O

RECESSION DATA
STRIQ=  -1.50 QRCSN=  <0.05 RTIOR= 2.00

UNIT HYDROGRAPH 44 END-OF-PERIOD ORDINATES, LAG=  1.84 HOURS, CP= 0.50 VOL

= 1.00
' 15. 57. 115, 174, 216. 231. 217. 190. 167. 146.
' 128. 13. 99. 87. 76. 67. 58. 51. us. 39.
35. 30. 7. 23. 20. 18. 16. W, 12. 1.
. 9. 8. 7. 6. 6. 5. y, 4, 3. 3.
3. 2. 2. 2.
- 0 END-OF-PERIOD FLOW
MO.DA HR.MN PERIOD RAIN EXCS LOSS COMP Q MO.DA HR.MN PERIOD RAIN EXCS LOSS COMP Q

SUM 25.22 23.34 1.88 61059.

( 641.)( 593.)( 48B.)( 1729.00)
sssasnanes ITITUTTYTYS easanesee T seasnsanne

e M ——— - 7 s AP B it o 2 e DN >

-
.

< ol
”
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L " o m L apdisa e =
HYDROGRAPH ROUTING i
ROUTING AT CRABAPPLE DAM
ISTAQ ICOMP IECON ITAPE  JPLT  JPRT INAME ISTAGE IAUTO
2 1 0 0 0 0 1 0 )
ALL PLANS HAVE SAME
ROUTING DATA
QLOSS  CLOSS AVG  IRES 1ISAM:  IOPT  IPMP LSTR
0.0 0.0 0.0 1 1 0 0 0
NSTPS  NSTDL LAG  AMSKK X TSK STORA ISPRAT
1 0 0 0.0 0.0 0.0  =1028. -1
STAGE 1028.40 1028.60 1028.70 1028.80 1029.00 1029.10 1029.20 1029.30 1029. 40
1029.60 1029.90 1030.40 1031.40 1032.40 1033.40 1034.40 1035.40 1036.40
FLOW 0.0 7.20 13.80 21.90 41.50 53.40 66.50 80.80 96.30
128.50 183.80 291.00 534,60 823.10 1150.30 1512.10 1905.50 2328.00
SURFACE AREA= 0. 12. 3.
CAPACITY=z 0. 109. uou,
ELEVATION= 1000. 1027. 1040.
CREL SPWID OOQW EXPW [ELEVL COQL CAREA  EXPL
1028.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
DAM DATA
TOPEL  C0QD  EXPD DAMWID
1032.0 3.1 1.5 720,
CREST LENGTH 0. 50. 720. 730.
AT OR BELOW
ELEVATION 1032.0  1032.5  1033.0  1033.5
DAM BREACH DATA
BRWID Zz ELBM TFAIL  WSEL FAILEL
100.  0.50 1002.00  1.00 1028.40 1033.00
BEGIN DAM FAILURE AT 17.33 HOURS
PEAK OUTFLOW 1S 6106. AT TIME 17.73 HOURS
DAM BREACH DATA
BRWID Z ELBM TFAIL  WSEL FAILEL
100.  0.50 1002.00  1.00 1028.40 1035.00
PEAK OUTFLOW IS 1455, AT TIME 17.67 HOURS
AR RNNE S R5E 500 (1111121311} SRERERRVER a2, 121,21
HYDROGRAPH ROUTING
MOD PULS ROUTING FROM DAM TO STATION THREE
ISTAQ ICOMP IECON ITAPE JPLT  JPRT INAME ISTAGE IAUTO
3 1 0 0 0 0 1 0 0
ALL PLANS HAVE SAME
ROUTING DATA
QLOSS  CLOSS AVG  IRES ISAME  IOPT  IPMP LSTR
0.0 0.0 0.0 1 1 0 0 0 :
1
NSTPS  NSTDL LAG  AMSKK X TSK STORA ISPRAT ‘

1 0 0 0.0 0.0 0.0 0. 0
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NORMAL DEPTH CHANNEL ROUTING

QN(1) QN(2) QN(3) ELNWT ELMAX RLNTH SEL
0.0700 0.0300 0.0700 970.0 1100.0 2000. 0.01500

CROSS SECTION COORDINATES-~STA,ELEV,STA,ELEV--ETC
0.0 1100.00 350.00 1000.00 700.00 972.00 700.00 970.00 705.00 970.00
705.00 972.00 850.00 1000.00 1800.00 1100.00

STORAGE 0.0 11.09 58.55 44,00 267.46 427.01 615.25 831.43
1347.61 1647.61 1975.56 2331.45 2715.28 3127.05 3566.76 4034 .42

4530.02 5053.55 5605.04

OUTFLOW 0.0 1476.03 11761.83 37870.20 85356.50 162095.81 270718.69  411123.19
795523.00  1043923.06 1332751.00 1664204.00 2040448.00 2463616.00 2935803.00 3459077.00

4666963.00  5355537.00

STAGE 970.00 976.84 983.68 990.53 997.37 1004.21 1011.05 1017.84
1031.58 1038.42 1045.26 1052.10 1058.95 1065.79 1072.63 1079.47
1093.16 1100.00

FLOW 0.0 1476.03 11761.83 37870.20 85356.50  162095.81  270718.69  411123.19
795523.00  10u3923.06 1332751.00 1664204.00 204O4U8.00 2463616.00 2935803.00 3459077.00
4666963.00 5355537.00

MAXIMUM STAGE 1S 979.1

MAXIMUM STAGE IS 976.8

HHIREERRRAR HRRRRREE RS

AR AR %R HRRBRRBERE

HYDROGRAPH ROUTING

SRR AR R

MOD PULS ROUTING FROM STATION THREE TO STATION FOUR
ISTAQ ICOMP IECON  ITAPE JPLT JPRT INAME ISTAGE IAUTO

4 1 0 0 [¢] 0 1 0 0
ALL PLANS HAVE SAME
ROUTING DATA
QuOss  CLOss AVG IRES ISAME IOPT IpMP LSTR
0.0 0.0 0.0 1 1 0 0 0
NSTPS  NSTDL LAG  AMSKK X TSK  STORA  ISPRAT
1 0 0 0.0 0.0 0.0 0. 0

NORMAL DEPTH CHANNEL ROUTING

QN(1) QN(2) QN(3) ELNVT ELMAX  RLNTH SEL
0.0700 0.0300 0.0700 940.0 1040.0  3000. 0.01000

CROSS SECTION COORDINATES--STA,ELEV,STA,ELEV—ETC
0.0 1040.00 600.00 960.00 750.00 9u2.00 T750.00 940.00 755.00 940.00
755.00 942.00 850.00 960.00 1400.00 1040.00

STORAGE 0.0 6.80 37.69 94.55 177.40 287.2) 424,44 589.09

1000.65 1247.57 1521.91 1823.67 2152.85 2509.45 2893.48 3304.93
4210.09 4703.79

D16
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585330.31
4035463.00

1026, T4
1086.31

585330.
4035463.00

781.16
3743.79




e e e e _— , : N o i v " ﬂrﬂ‘!

OUTFLOW 0.0 479.39 3596.27  11570.45  26108.03  48753.97  B1193.0b6  124806.19 160899, 12 ! 1
250713.75 335U39.06 436217.75 55U4153.19  690313.75 B8u5738.25 1021438.12 1218398.00 1437582.0C
1679934.00 1946378.00 ’

STAGE 940.00 945,26 950.53 $55.79 961.05 966,31 971.58 97c.6¢ 962.10 ,’
987.37 992.63 997.89 1003. 16 1008. 42 1013.68 1018.94 1024.2° 1029 .47 H
1034.73 1040.00 P
FLOW 0.0 479.39 3596.27  11570.45  26108,03  u48753.97  B81103.06 124B0€.15  1B0B9S.1Z

250713.75  335439.06 436217.75 S554153.19  690313.75 845738.25 1021436.12 121B39E.UC  14375b62.0C
1679934.00 1946378.00

MAXIMUM STAGE 1S 951.7
MAXIMUM STAGE 1S 9u6.9

I (LT sasssesner (LT YT LTI
PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIPLE PLAN-RATIC ECONOMIC OOMPUTATIONS
FLOWS IN CUBIC FEET PER SECOND (CUBIC METERS PER SECONL)
AREA IN SQUARE MILES (SQUARE KILOMETERS®

' RATIOS APPLIED TC FLOWS
: OPERATION STATION AREA  PLAN RATIO 1
! 0.49
é
N 1
| HYDROGRAPH AT 1 1.33 1 W6k,
( 3.4b) (w15
2 W64,
( W1.45)(
ROUTED TO 2 1.33 1 5941,
( 3.ub) ( 168.23)(
2 W5,
{ N TEDY
ROUTED TO 3 1.33 1 4924,
, ¢ 3.u4) ( 139.42)¢
2 59,
( 41.33)¢
! ROUTED TO L 1.33 1 5310.
: (3 ( 150.36)( ,
' Z 1455, |
( 41.20) :
SUMMARY OF DAM SAFETY ANALYSIS ;
PLAN 7 iiieniiiiennns. INITIAL VALUE SPILLWAY CREST TOP NF DAM
i ELEVATION 1026.40 1026.40 1032.0C
! STORAGE 126. 126, 186.
_ : OUTFLOW 0. 0. T0€.
)
; RATIO MAXIMUM MAXIMUM  MAXIMUM  MAXIM™  DURATION TIME OF TIME OF
- OF RESERVOIR DEPTH STORAGE  OUTFLOw  OVER TOF  MAX OUTFLOw  FAILURE
(' PMF W.S.ELEV  OVER DAM AC-FT CFs HOURS HOURS HOURS
i ! 0.49 1033.01 1.01 209. 6100. 1.49 .73 17.33
Iy PLAN 2 uvnnnnrrnnnnns INITIAL VALUE SPILLWAY CREST TOP OF DaM
i ELEVATION 102640 1026.40 1032.00
) STORAGE 128. 126. 186.
OUTFLOW 0. 0. 706.
RATIO MAXIMUM MAXIMUM  MAXIMUM  MAXIMM  DURATION TIME OF TIME OF
' oF RESERVOIR DEPTH STORAGE  OUTFLOW  OVER TOP MAX OUTFLOW  FAILURE
; PMF W.S.ELEV  OVER DAM AC-FT CFS HOURS HOURS HOURS
1 3
ti 0.49 1033.01 1.01 209. Wss5, 5.00 17.67 0.0
1

-
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s -

L1

PLAN 1 STATION

MAXIMUM MAXIMUM
RATIO FLOW,CFS STAGE,FT

0.49 4924, 979.1
PLAN 2 STATION

MAXTMUM MAXIMUM
RATIO FLOW,CFS STAGE,FT

0.49 1459, 976.8
PLAN 1 STATION

MAXIMUM MAXIMUM
RATIO FLOW,CFS STAGE,FT

0.49 5310. 951.7
PLAN 2 STATION

MAXTMUM MAXIMUM
RATIO FLOW,CFS STAGE,FT

0.49 1455, 9u6.9

D18

3

TIME
HOURS

18.00

TIME
HOURS

17.67

TIME
HOURS

18.00

TIME
HOURS

17.67
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‘ APPENDIX E

PLATES




LIST OF PLATES

Plate I Regional Vicinity Map.

Plate II "Plan of Crabapple Reservoir, Crabapple
Valley, W.C. & C. Company".

Plate III "Plan and Sections of W.C. & C. Co's,
Crabapple Reservoir Dam showing proposed
change in Height," Thomas M. Zimmerman,
Eng., dated July 1915.

Plate IV "W.C. & C. Co., Crabapple Reservoir on
Crabapple Run" showing proposed spillway
repair work.
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QUADRANGL £ LOCATION

FAYETTE CITY US.GS. 7% min. QUADRANGLE

DATE: JuLY 1980

CRABAPPLE DAM

SCALE: " : 2000 NATIONAL DAM INSPECTION PROGRAM RVE:::;:L
DR: JF ] CK: A. C. ACKENHEIL & ASSOCIATES, INC.
CONSULTING ENGINEERS MAP
DWG. NO. PLATE I PITTSBURGH, PA., CHARLESTON, W. VA. & BALTIMORE, MD.
10 7180 ALPANENE A. 0 8. ONITH CBH.. PON,, PA,
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APPENDIX F

GEOLOGY
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GEOLOGY

Geomorphology

Crabapple Dam is located within the Pittsburgh Plateau
section of the Appalachian Plateau Physiographic Province.
This area is characterized as a mature plateau of nearly
flat lying sedimentary rocks which in many places form
steep sided valleys when dissected by streams. The dam

: is located along Crabapple Run which is a tributary to

" Redstone Creek.

Structure

General: Crabapple Dam is located midway between the
axis of the Fayette anticline and the Lambert syncline.
Both these structures trend NE-SW. The regional dip of
the bedrock at the dam site is 350 ft./mile (3.8°) to
the west.

Faults: No observations were made that would indicate L

faulting in the rocks outcropping around the dam site.

In general, only a few evidences of faulting have been
i observed in all of Fayette County.

Stratigraphy

General: The rocks exposed in the immediate area of
Crabapple Dam are part of the Conemaugh Group of Pennsyl-
vanian Age, and include primarily the middle to upper

) members of the Casselman Formation.

Rock Types: The rocks outcropping in the area of the

dam are composed of cyclic sequences of sandstone,

siltstone and shale with some thin beds of limestone and

\ coal. The Pittsburgh Coal Seam, which stratigraphically

marks the top of the Conemaugh Grroup, and the base of

the Monongahela Group outcrops along the valleys north

and south of the dam. ;
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