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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase 1 Investigations.

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

The purpose of a Phase 1 fnvestipgation {s to {dentity expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam {s based upon visual
observations and review of available data. Detafled {nvestigation and
analvses involving topographic mapping, subsurface investigations,
materfal testing, and detafled computational evaluations are bevond the
scope of a Phase 1 investigation; however, the inspection is intended
to fdentifv anv need for such studies which should be performed by the
awner.,

In reviewing this report, it should be realfzed that the reported
condition of the dam is based on observations of field conditions at
the time of inspection along with data available to the inspection
team.  In cases where the reservolr was lowered or drafned prior to
fnspection, such action, while ifmproving the stability of the dan,
removes the normal load on the structure and mav obscure certain condi-
tions which might otherwise be detectable {f ifnspected under the normal
operating environment of the structure,

It {s important to note that the condition of the dam depends on
numerous and constantly changing fnternal and external factors which
are evelutionary 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 inspec-
tions can unsafe conditions be detected and only through continued care
and maintenance can these conditions be prevented or corrected.

Phase 1 inspections are not {ntended to provide detailed hvdrolopic

and hvdraulic analyses. In accordance with the established Guidelines,
the spillway design flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoft), or
fractions thereof. The spillway design flood provides a measure of
relative spillwav capacity and serves as an aid in determining the need
tor more detafled hydrologic and hvdraulic studies, considering the
size of the dam, its general condition and the downstream damape
potential,

The assessment of the conditions and recommendations was made by the
consulting engineer in accordance with generally and currently accepted
engineering principles and practices.
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National Dam Safety Program. Rygrson
Station State Park Dam (NDIePA-193,
DERw30=20), Ohio River Basin, North Fork
| of Wheeling Creeky Greene County,
! pennsylvania, Phase I Inspection Reporte

PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: Ryerson Station State Park Dam

STATE LOCATED: Pennsvlvania /
COUNTY LOCATED: Greene

STREAM: North Fork of Dunkard Fork of Wheeling Creek

DATE OF INSPECTION: December 6 and 21, 1978

ASSESSMENT: Based on the evaluation of the conditions as they existed
on the dates of inspection and as revealed by visual observations, the
condition of Ryerson Station State Park Dam is considered to be good.

A structural crack was observed on the downstream face of the dam near
the right abutment and extending across the crest. Only minor seepage
was associated with this crack, indicating that the crack does not
extend through the whole section. This condition is not considered to
be serious relative to the overall stability of the dam at this time.
However, it should be regularly inspected and monitored to document if
further structural distress occurs, and necessary remedial work should
be performed if such conditions are observed.

The spillway capacity is classifified to be adequate according to the
recommended criteria.

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

1. The structural crack observed near the right
abutment should be regularly inspected and moni-
tored for signs of further structural distress,
such as displacements and increased quantity of
seepage through the crack. Necessary remedial
measures should be performed if such conditions
are observed.

2. An around-the-clock surveillance should be
provided during unusually heavy runoff and a
formal warning system developed to alert the
downstream residents in the event of emergencies.
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The dam and appurtenant structures shoyld
continue to be inspected regularly and necessary

should be performed.

s M

Lawrence D. Andersen, P.E.
Vice President
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G, K. WITHERS

Colonel, Corps of Engineers

District Engineer
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PHASE 1 REPORT
NATIONAL DAM INSPECTION PROGRAM
RYERSON STATION STATE PARK DAM
NDI I.D. NO. PA-193
DER I.D. NO. 30-20

SECTION 1
PROJECT INFORMATION

1.1 General

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

b. Purpose. The purpose of this inspection is to determine if
the dam constitutes a hazard to human life or property.
0By AE Y

i \
1.2 Descripti :
D ption of Project :,pyr(\w‘ Sratiedt S rare Fork Dawe

a. Dam and Appurtenances. , The—damyis a 515-foot-long concrete
gravity structure. A 200-foot-long ogee section near the right abut-
ment (looking downstream) is the combined primary and emergency spill-
way of the dam. The maximum height of the dam is about 30 feet for the
spillway and 42 feet for the nonoverflow section measured from the
downstream toe. The width of the dam varies from a minimum of 6 feet
at the crest of the nonoverflow section to about 30 feet at the base of
the dam. The outlet works for the dam consist of a 36-inch-diameter
conduit through the dam left of the spillway. Flow through the outlet
conduit is controlled by a manually operated sluice gate located at the
upstream end. The outlet works constitute the emergency drawdown
facility for the reservoir. en

b. Location=>The dam is located in Ryerson Station State Park
approximately one mile upstream from the town of Ryerson Station in

Richville Township, Greene County, Pennsylvaniaﬁgﬁégss:tz;nh‘\
S——AD S TR

Downstream from the dam, North Fork initiallv flows north and turns
west, joining the South Fork of Dunkard Fork approximately 1-1/2 miles
downstream from the dam near the town of Ryerson Station. There are
eight houses and one commercial building within this reach. 1t is
estimated that failure of the dam would cause the loss of many lives
and large property damage in this reach.

c. Size Classification. Intermediate (based on 42-foot height
and 3520 acre-feet storage capacity).




d. Hazard Classification. High (based on downstream conditions).

e. Ownership. Commonwealth of Pennsylvania (address: Mr. Samuel
Reed, Director, Bureau of Operations, Office of Resource Management,
Pennsylvania Department of Environmental Resources, P.0. Box 2063,
Harrisburg, Pennsvlvania 17120).

f. Purpose of Dam. Recreation.

g. Design and Construction History. The subsurface investigation
for the dam was conducted by Berger Associates, Inc., of Harrisburg,
Pennsvlvania, and the dam was designed by Swindell-Dressler Corporation
of Pittsburgh, Pennsvlvania in 1957. The dam was constructed by
Seabright Construction Company, with completion in 1960.

h. Normal Operating Procedure. The reservoir is normally
maintained at the spillway crest level of Elevation 965, leaving 11.8
feet of freeboard to the crest level of the nonoverflow section at
Elevation 976.8. 1Inflow occurring when the reservoir is at or above
the spillwav is discharged over the uncontrolled spillway.

1.3 Pertinent Data

a. Drainage Area - 25.9 square miles

b. Discharge at Dam Site (cfs)

Maximum known flood at dam site - Unknown

Outlet conduit at maximum pool - 160+

Gated spillway capacity at maximum pool - N/A
Ungated spillway capacity at maximum pool - 30,780
Total spillway capacity at maximum pool - 30,780

c¢. Elevation (USGS Datum) (feet)

Top of dam - 976.8 (See Plate 2)
Maximum pool - 976.8

Normal pool - 965.0

Upstream invert outlet works - 941.0
Downstream invert outlet works - 941.0
Streambed at center line - 941.0
Maximum tailwater - Unknown

d. Reservoir Length (feet)

Normal pool level - 4000+
Maximum pool level - 4500 (estimated)

L3%]




e. Storage (acre-feet)

Normal pool level -~ 2680
Maximum pool level - 3500

f. Reservoir Surface (acres)

Normal pool level - 62
Top of dam - 80

Dam

7%

Type - Concrete gravity

Length - 515 feet

Height - 42 feet

Top width - 6 feet

Side slopes - Vary, see Plate 3

Zoning - N/A
Impervious core - N/A
Cutoff - N/A

Grout curtain - Yes

h. Regulating Qutlet

Tyvpe - 36-inch conduit

Length - 30+ feet

Closure - Sluice gate at upstream end
Access - Submerged, not accessible
Regulating facilities - Sluice gate

i. Spillway

Type - Concrete ogee overflow section

Crest length - 200 feet

Crest elevation - 965 feet

Gate - None

Upstream channel - Lake

Downstream channel - Trapezoidal concrete discharge channel




SECTION 2
DESIGN DATA

2.1 Design

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

(1) Hydrology and Hvdraulics. The available information consists
of spillway design hvdrograph, spillway and tailwater rating curves,
and reservoir drawdown curve.

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

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

b. Design Features

(1) Dam. The dam (Plate 2) is a concrete gravity structure
consisting of overflow and nonoverflow sections. Plate 3 illustrates
the tvpical cross sections of the dam. The drawings indicate that
the dam is founded on rock. Both the ogee overflow section and the
nonoverflow section of the dam were constructed with a 3-foot-wide,
5-foot-deep Key trench at the heel of the sections.

Plate 4 illustrates the typical subsurface profile at the dam site. At
least nine borings were drilled to investigate the subsurface condi-
tions. The rock beneath the site was predominantly classified as soft
to hard gray sandstone. Calcareous claystone and shale lavers were
encountered on the abutments.

The foundation rock was grouted through a single line of grout holes
along the heel of the dam (Plate 5). Grouting was also performed on
the abutments. Available information indicates that the grouting was
performed in two stages. The first stage grouting was performed during
foundation excavation prior to placement of concrete. The second stage
of grouting was accomplished through holes drilled after at least

5 feet of concrete had been poured above the base of the dam.

(2) Appurtenant Structures. The appurtenant structures of the
dam consist of a combined primary and emergency spillwav and an outlet
works. The spillway structures consist of a concrete ogee overflow
section and a concrete paved stilling basin at the downstream toe of
the dam. The stilling basin is 200 feet wide and 60 feet long and is
equipped with a 2-1/2-foot-high sill at the downstream end. The slab
sections of the stilling basin are 12 inches thick and anchored to
rock by reinforcing bars (Plate 6).

- ——




The outlet works for the dam cons? -t of a 36-inch-diameter conduit
through the dam located left of the spillway. Flow through the outlet
conduit is controlled by a manually operated sluice gate located at

the upstream face of the dam. Details of the outlet works are illus-
trated in Plates 7 and 8.

c. Design Data

(1) Hydrologv and Hydraulics. A report prepared by Swindell-
Dressler Corporation indicates that the spillway was designed to pass
a hvdrograph with a peak of 16,140 cfs with 4 feet of freeboard. The
design storm was taken as 10.2 inches of rainfall in six hours with a

maximum hourly increment of 1.7 inches. Plate 9 illustrates the design
hydrograph.

(2) Embankment. The available information consists of design

drawings. No reference was found to stability calculations in the
engineer's report.

(3) Appurtenant Structures. The engineer's report indicates that
the stilling basin was sized to insure that the hyvdraulic jump would
occur within the stilling basin for the design flow of the spillwayv.

Impact blocks at the base of the ogee section were provided for energy
dissipation.

2.2 Construction. Limited information is available on the construc-
tion of the dam. Correspondence indicates that the construction was
performed under the supervision of a state engineer. No reference was

found to indicate that any unusual construction difficulties were
encountered.

Available information indicates no postconstruction changes.

2.3 Operation. State park personnel reported that no formal operating
records are kept.

2.4 Other Investigations. None reported.

2.5 Evaluation

a. Availability. The available information was provided by
PennDER. Although the design calculations and subsurface investigation
report prepared by Berger Associates, Inc., were not available in the
files, the available information is considered to be sufficient to make
a reasonable assessment of the condition of the dam.

e cm————
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b. Adequacy

(1) Hydrology and Hydraulics. The available information is not
considered to be adequate to assess the conformity of the analysis to
the current spillway design criteria.

(2) Embankment. Review of the geotechnical and structural
aspects of the design indicates that the design generally followed
currently accepted practices for subsurface investigation and struc-
tural design. However, stability calculations were not available for
review.

(3) Appurtenant Structures. Review of the design drawings
indicates that the appurtenant structures were designed and constructed
in conformance with currently accepted engineering practices.




SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The on-site inspection of Ryerson Station State Park

Dam consisted of:

1. Visual inspection of the retaining structure,
abutments and toe.

2. Visual examination of spillway structures.

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

4. Evaluation of the downstream area hazard
potential.

The specific observations are illustrated in Plate 10 and in the
photographs in Appendix C.

b. Dam. The general inspection of the retaining structure con-
sisted of searching for indications of structural distress, such as
cracks and deterioration of concrete surfaces, seepage areas, and
observing general maintenance conditions and other surficial features.

The overall condition of the dam is considered to be good. One
structural crack was observed near the left abutment, extending across
the crest and on the downstream face of the dam. Only minor seepage
was associated with this crack, indicating that it is not extending
throughout the entire cross section. The seepage flow was estimated
to be on the order of one to two gallons per minute.

¢. Appurtenant Structures. The spillway crest and visible
portions of the stilling basin were examined for deterioration or other
signs of distress and obstructions that would limit flow. No signs of
apparent distress or erosion were observed.

The outlet conduit sluice gate was operated by park personnel and was
observed to be functional.

d. Reservoir Area. A map review indicates that the watershed is
predominantly covered with woodlands. A review of the regional geolopy
(Appendix E) indicates that although the slopes surrounding the reser-
voir are likely to be susceptible to landslides, the occurrence of
massive landslides which may affect the storage volume of the reservoir
is not considered to be likely.




e. Downstream Channel. Downstream from the dam, North Fork
initially flows north and then turns west, joining the South Fork of
Dunkard Creek approximately 1-1/2 miles downstream from the dam near
the town of Ryerson Station. There are eight houses and one commercial
building in this reach. Further description of downstream conditions
is included in Section 1.2b.

3.2 Evaluation. The condition of the dam is considered to be good.
The structural crack observed near the right abutment should be closely
observed to document that no further structural distress is occurring.
Necessary repair work should be performed if movement of the crack or
increased seepage is observed.




SECTION 4
OPERATIONAL FEATURES

4.1 Procedure. State park personnel reported that there are no formal
operating procedures for the dam. The reservoir is normally maintained
-at the crest level of the spillway, with inflow into the reservoir dis-
charging over the uncontrolled spillway.

4.2 Maintenance of the Dam. The maintenance of the dam is considered
to be satisfactory.

4.3 Maintenance of Operating Facilities. The only operational feature
of the dam is the outlet conduit sluice gate. The sluice gate was
operated by state park personnel and was observed to be functional. The
maintenance condition of the operating equipment is considered to be
satisfactory.

4.4 Warning System. No formal warning system exists for the dam. The
park superintendent responsible for the operation of the dam resides in
the park area. Telephone and radio communication facilities are
available at the site.

4.5 Evaluation. The maintenance condition of the dam and operating
facilities is considered to be satisfactory. It is recommended that

a formal warning system be developed to alert the downstream residents
in the event of emergencies.

T
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SECTION 5
HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. Ryerson Station State Park Dam has a watershed
area of 25.9 square miles and impounds a reservoir with a surface areca
of 62 acres at normal pool level. The capacity of the spillway was
determined to be 30,780 cfs with no freeboard. The spillway was designed
to pass a hydrograph with a peak of 16,140 cfs with four feet of free-
board. The design storm was taken as 10.2 inches of rainfall in 6 hours
with a maximum hourly increment of 1.7 inches.

b. Experience Data. As previously stated, Ryerson Station State
Park Dam is classified as an intermediate dam in the high hazard
category. Under the recommended criteria for evaluating emergency
spillway discharge capacity, such impoundments are required to pass
full PMF.

The PMF inflow hvdrograph for the reservoir was determined using the
Dam Safety Version of the HEC-1 computer program developed by the
Hvdrologic Engineering Center of the U.S. Army, Corps of Engineers.
The data used for the computer analysis are presented in Appendix D.
The PMF inflow hydrograph was found to have a peak flow of 34,286 cfs.
The computer outputs are included in Appendix D.

c. Visual Observations. On the date of inspection, no conditions
were observed that would indicate that the spillway capacity would be
seriously reduced in the event of a flood.

d. Overtopping Potential. Various percentages of PMF inflow
hydrograph were routed through the reservoir, and it was found that the
spillway can pass 90 percent PMF without overtopping the nonoverflow
section. For 100 percent PMF, the nonoverflow section would be over-
topped for a duration of 2.75 hours with a maximum depth of overflow of
0.71 foot. The effect of tailwater depth on the discharge capacity of
the spillway was reviewed and found not to be reducing the capacity
(Appendix D).

e. Spillway Adequacy. As discussed in the subsequent section,
the stability of the dam under PMF flow was found to be satisfactory
and therefore the flood discharge capacity is classified as adequate
according to the recommended criteria.

10




SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

(1) Embankment. As discussed in Section 3, the overall condition
of the dam was considered to be good. Although a structural crack was
observed near the right abutment, at this time, the condition is not
considered to be serious relative to the overall stability of the dam.
This condition was noted in previous inspection reports, and it appears
that the condition is not changing.

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

b. Design and Construction Data

(1) Embankment. Stability calculations for the dam were not
included in the available information. As a part of this inspection,
the stability of the dam was reevaluated by an independent preliminary
analysis (Appendix D). The preliminary stability analysis indicated
that the factor of safety against overturning is 1.4 when the pool is
0.7 foot above the crest of the dam, which would occur during the
passage of PMF. Under the same loading condition, the factor of safety
against sliding was found to be greater than 4. This analysis indicates
that the dam would be stable under PMF loading conditions.

(2) Appurtenant Structures. Review of the design drawings indi-
cates no apparent structural deficiencies that would significantly
affect the performance of the appurtenant structures.

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

d. Post-Construction Changes. None reported.

e. Seismic Stability. The dam is located in Seismic Zone 1, and
based on preliminary analysis, the static stability of the dam is con-
sidered to be adequate. Therefore, based on the recommended criteria
for evaluation of seismic stability of dams, the structure is presumed
to present no hazard from earthquakes.

11




SECTION 7
ASSESSMENT AND RECOMMENDATIONS/PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Assessment. The visual inspection indicates that Ryerson
Station State Park Dam is in good condition. No conditions were
observed that would seriously affect the overall performance of the
structure at this time and none were reported in the past. However,
the structural crack observed near the right abutment should be
regularly inspected to document that further structural distress is not

occurring.

The capacity of the spillway is found to be adequate according to the
recommended criteria.

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

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

d. Necessity for Additional Data. No data are considered to be
required at this time.

7.2 Recommendations/Remedial Measures, It is recommended that:

1. The structural crack observed near the right
abutment should be regularly inspected and moni-
tored for signs of further structural distress,
such as displacements and increased quantity of
seepage through the crack. Necessary remedial
measures should be performed if such conditions
are observed.

2. An around-the-clock surveillance should be
provided during unusually heavy runoff and a
formal warning system developed to alert the
downstream residents in the event of emergencies.

3. The dam and appurtenant structures should be
inspected regularly and necessary maintenance
performed.
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APPENDIX B

CHECKLIST
ENGINEERING DATA
DESIGN, CONSTRUCTION, OPERATION
AND HYDROLOGIC AND HYDRAULIC
PHASE 1
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CHECKLIST
ENGINEERING DATA
HYDROLOGIC AND HYDRAULIC

DRAINAGE AREA CHARACTERISTICS: 25.6 square miles (wooded)

ELEVATION; TOP NORMAL POOL AND STORAGE CAPACITY: 965.0 (2680 acre-fect)
ELEVATION; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY: Same as above
ELEVATION; MAXIMUM DESIGN POOL: 976.8 (3500 acre-feet)

ELEVATION; TOP DAM: 976.8

SPILLWAY:
a. Elevation 965.0 ,
b. Type Ogee overflow E
¢. Width 200 feet (perpendicular to flow) ;

d. Length N/A

e. Location Spillover Entire crest ’
f. Number and Type of Gates None :
OUTLET WORKS:

Type  36-inch conduit

a
b. Location Left of spillway

c¢. Entrance Inverts 941.0

d. Exit Inverts 941.0

e. Emergency Draindown Facilities 36-inch conduit
HYDROMETEOROLOGICAL GAGES:
a. Type None

b. Location None

c¢. Records None

MAXIMUM NONDAMAGING DISCHARGE: Spillway capacity (30,0004 cfs)
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APPENDIX ¢
PHOTOGRAPHS
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LIST OF PHOTOGRAPHS
RYERSON STATION STATE PARK DAM
NDI I.D. NO. PA-193
DECEMBER 6, 1978

PHOTOGRAPH NO. DESCRIPTION
1 Crest (looking east).
2 Crest (looking west).
3 Spillway crest.
4 Spillway discharge channel.
5 Blow-off valve hoist.
6 Blow-off valve discharging (pipe is
submerged) .
7 Structural crack near right abutment.
8 Community of Ryerson Station 1-1/2

miles downstream (looking downstream).

9 Community of Ryerson Station (looking
upstream) .
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Rverson Station

(looking downst rom

Photograph No. 9
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HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASH
NAME OF DAM: Ryerson Station State Park Dam
(ND1 1.D. PA-19))
Pk
PROBABLE MANIMUM PRECIPITATION (PMP) = 24,31 INCHES/24 ROURS
ST W
| STATION 1 T 2 3 | 4 | 5
4 — <+ —
t Seation Description Ryverson s:ntlo;ykytruon Station | ' ‘
Lake I Dam ;
: o T—,_..—-—-—~.._+.-.._-—--_-—l»-«-w-—~~——- e —
| Drainage Area (square riles) 25.9 | - ;
! {
| | | |
- + . —_—
|
‘ Cumulative Drainage Area | 25.9 l 25.9 !
| (square miles) J { | ;
- + e - i s
) ] | 1
| Adjustment of PMF I { { H
| Drainage Area [t3%% i i
6 Hours i 93 { = !
12 Hours | 111 { = z
{ |
24 Kours ! 121 { =
|
«8 Nours | 131 { = |
! | ! |
72 NHours ! - = | {
RSy al " ) i - AR A e
- i | » s o i 1
! Snvder Hvdrograph | | i [
| Parameters | | i |
3} { H | t
lone | 28R | - i
< o, UR) | | | | !
| €. /C t {0 O3 \ - | |
t 7p (5) { ! | i
L (miles) | 9.5 | - |
(s | i |
l{‘ (miles) 3 | 3.8 i - i ;
. Q0.3 | ]
i t" = \tﬂ'lc.‘ (hours) : 5.0 : - { !
| — S E—— + s i R N W —
\ ) 1 !
Spillway Data { | N
| | ]
Crest Length (ft) | - 1 200 |
\ ]
| Freeboard (ft) - ? 1.8 | |
|
i Discharge Coefffcient - | 3.8 E !
Exponent - l 33 i i

(l)nxdroncteorologtral Report 31 (Figure 1), U.S. Armv, Corps of Engineers, 19%6,

¥
“’szroucteotolo.ical Report 33 (Figure 2), U.S. Army, Corps of Engineers, 195¢.
(&)}

Coefficients (Cp and C‘).

u)Snydn'u Coefficients.

L
o Length of longest water course from outle<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>