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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

. Name Of Dam: Lake Wynonah Dam

County Located: Schuylkill County

State Located: Pennsylvania

Stream: Plum Creek

Coordinates: Latitude 40° 35.8' Longitude 76° 09.4'
Date of Inspection: 11 July 1978

Lake Wynonah Dam is owned by the Lake Wynonah Prop-
erty Owner's Association and is located in South Mannheim
Township in Schuylkill County, Pennsylvania. The dam was
designed by the original owner, American Realty Service
Corporation, of Memphis Tennessee, together with Gannett
Fleming Corddry and Carpenter, Inc., of Harrisburg, Pennsyl-
vania. The embankment was completed on July 13, 1971, and
has been in service ever since. The facility is in good con-
dition with the exception of the seepage emanating through
the downstream sections of the embankment and along the toe.

Calculations indicated that the existing spillway
systems are designed to pass the probable maximum flood

(PMF) . Therefore, the spillway is considered to be "Adequate".

It is noted that when flows exceed twenty-five percent of the
PMF significant property damage is likely to occur downstream
along Plum Creek.

Cracking and rotation of the spillway channel walls
were noted and is considered undesirable, but it is not con-
sidered to be indicative of a potcntially unstable condition.
A review of the structural analysis indicates that the ACI
code was used which does not provide sufficient steel to pre-
vent temperature and shrinkage cracks in hydraulic structures.
It was also noted that the spillway retaining wall footings
are slightly too narrow which is probably the cause for the

. wall rotations.

Considering the zoned embankment design with the
downstream pervious seccion and drainage blanket, the ob-
served seepage through the embankment and toe is to be ex-
pected but it is also undesirable. It is noted that there
were no indications such as slope bulging, slope sliding or
other conditions to indicate a potentially unstable embank-
ment. Considering the items summarized herein and described
in detail in Section 7, the following measures are recom-
mended in order of priority.
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The seepage discharging around the pond drain
outlet works and adjacent areas should be mon-
itored for increases in flow or changes in
turbidity.

Considering the quantity and locations of
seepage through the embankment, it is recom-
mended that a series of piezometers be in-
stalled perpendicular to the dam axis through
the maximum embankment section to delineate

the phreatic profile. The profile should be
evaluated by a registered professional engincer.

Rotations noted along the spillway chute
retaining walls should be periodically moni-
tored. Should excessive deflections be ob-
served as determined by a registered profes-
sional engineer, appropriate remedial measures
should be taken.

Cracks along the weir chute walls and chute
slab should be monitored; and if seepage is
observed through these joints, the joints
should be sealed.

The boat marina, located upstream of the
emergency spillway, should be assessed and
appropriate measures taken to minimize the
possibility of the docks or boats floating
downstream and clogging the spillways during
storms. '

Downstream flows should be monitored to verify
that the minimum flow requirements noted in
the application permit are satisfied.

Recommendations concerning the operation and main-

tenance of the dam are presented as follows:

1.

The owner should develop an operation and main-
tenance procedure together with an inspection
checklist to insure that all items are inspected,
operated and maintained on a reqgular basis and

in accordance with the designer'
tions.

s recommenda-
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4. A formal procedure of observation and warning
during periods of high precipitation should
also be developed and implemented because of
the possibility of extreme property damage
downstream during periods of high flow. In
the event of dam failure, loss of life is prob-
able. This procedure should include methods
of warning and, possibly, evacuating residents
along Plum Creek.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
LAKE WYNONAH DAM
NATIONAL ID #00702
DER #54-176

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Authority. The Dam Inspection Act, Public Law 92-
367, authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a program of inspection of dams
throughout the United States.

b. Purposc., The purpose of the inspection is to de-
termine if the dam constitutes a hazard to human life or
property.

v
1.2 Description of Project. t

a. Dam and Appurtenances. Lake Wynonah Dam is a 92 foot
high, zoned earth embankment. The dam measures 950 feet along
the crest impounding a 175 acre reservoir. The dam was
designed to use locally available borrow materials and con-
tains two primary material zones. The upstream zone, consist-
ing of approximately 2/3 of the dam cross-section, is composed
of impervious materials classified as clayey sands and silty
clayey sands. The downstream section, which consists of ap-
proximately 1/3 of the cross-section, is composed of a per-
vious coarse-fill zone. There is a 2-foot thick blanket drain
beneath the coarse-fill zone. The toe drain discharges into
the natural stream channel.. See Plates -2 through 7 of
Appendix E. o

-5 A 24-foot wide cut-off trench was excavated into
sound rock along the centerline to control seepage. A double
line split-spaced grout curtain was constructed below the core
trench. The maximum hole spacing was 5 feet on center and
holes were staggered 5 feet up- and downstream of the center-
line. The upstream slope contains benches at elevations 634
and 588. The slope is riprapped from the upper bench to ele-
vation 646 (3 feet below the crest of the dam)._
\~ ~ Alg ST

Most of the year, water is discharged from the dam
through the spillway located on the right abutment, maintain-




ing a normal pool elevation of 640. Discharge passes over a
concrete ogee weir, down a chute spillway and into a stilling
basin at the downstream toe. During the winter months, or
when work is required along the shore line, the pond drain is
opened by means of a valve located near the crest of the dam.
The pond drain, located at the upstream toe, discharges water
through a 36-inch reinforced concrete pressure pipe into an
impact basin at the down stream toe. The pond drain system
was designed with a 2-inch pipe and discharge outlet to main-
tain minimum flow requirements.

b, Location. Lake Wynonah Dam is ~onstructed across
Plum Creek at a point 8,500 feet east of the Wayne-South
Manheim Township line in South Manheim Township, Schuylkill
County, Pennsylvania. The dam site and reservoir are shown on
USGS Quadrangle entitled, "Friedensburg, Pennsylvania," at
coordinates N 40° 35.8', W 76°9.4'. A regional location plan
of Lake Wynonah Dam and reservoir is enclosed as Plate 1, Ap-
pendix E.

€ Size Classification. The dam is classified as
"Intermediate™ by virtue of its 92-foot height and 5,737 acre-
feet normal capacity.

d. Hazard Classification. A "High" hazard classifica-
tion is assigned consistant with the potential for extensive
property damage and loss of life 1.5 miles downstream along
Plum Creek (between points A and B as shown on Plate 1, Appen-
dix E).

e. Ownership. The dam and reservoir are owned and
operated by the Laie Wynonah Property Owner's Association,RD
No. 1, Auburn, Pennsylvania 17922. The property was trans-
ferred from the original owner, American Realty Service Corp-
oration, in the summer of 1975.

fs Purpose of Dam. The dam was designed and construct-
ed to create a recreational lake for a real estate develop-
ment.

g. Design and Construction History. The original
owner, American Realty Service Corporation, prepared most of
the design calculations and drawings, construction specifica-
tions and also constructed the dam. The hydrologic analysis
was performed by Gannett Fleming Corddry and Carpenter, Inc.
of Harrisburg, Pennsylvania. The soils and subsurface invest-
igations together with construction, quality control inspec-
tion and testing was performed by G. K. Jewell and Associates
of Columbus, Ohio. Foundation grouting was performed by the
Royal Contracting Corporation of Bridgeport, Pennsylvania.
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On September 28, 1970, a permit was issued by the
state to allow construction of the dam and the "Report upon '
the Application," was prepared by the State of Pennsylvania,
on November 25, 1970. Proceedings of the Delaware Basin Com-
mission, Docket No. D-71-11 were submitted on February 1,
1971, and approved shortly thereafter.

The original design consisted of a homogeneous em-
bankment with a chimney drain. However, by May, 1971, a zoned
embankment was adopted based on the recommendations of G. K.
Jewell and Associates. Plate 3, Appendix E, shows the final
design and as-built section of the embankment.

Subsequent to core trench excavation, grouting was
per formed by the Royal Contracting Company under the direction
of Mr. Albert Depman, consulting geologist. The entire core
trench was grouted with the exception of the south abutment.
According to Mr. Depman, geologic conditions at the south
abutment were favorable and grouting was unnecessary. DER
files contain what appears to be all grout records for this
work.

Construction specifications required that the im-
pervious embankment materials and the core trench be placed at
a moisture content 2 percent above the optimum moisture con-
tent as determined by the Standard Proctor Compaction Test,
AASHO T-99 or ASTM D 698, and a density of at least 98 percent
of the maximum dry density as defined by the Standard Proctor
Curves. Construction records submitted by the resident engin-
eer for G. K. Jewell and Associates indicated that the average
dry density of this material was greater than the required 98
percent. Inspection records submitted by inspectors for the
State of Pennsylvania (State Inspectors) indicated that earth-
works were placed at a maximum rate of 17,000 cubic yards per
day and the embankment was completed July 13, 1971.

Construction records and photographs taken by State !
Inspectors indicate the spillway was excavated into decomposed 4
rock and spillway excavation was completed by July 1, 1971. 1
According to an inspection report dated March 18, 1971, and
photographs, the pond drain is located on intact rock.

The specifications required that the filter bed il
beneath the riprap be graded in accordance with the specifi- h
cations shown on Plate 9 of Appendix E.
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The filter blanke! was to be constructed of mat-
erials defined in Section 703, Standard Specifications of the
Department of Highways, Commonwealth of Pennsylvania, 1970.
The gradation of this material is presented on Plate 9 of
Appendix E.

Water was impounded during construction and was 40
feet deep by November 5, 1971. By the Spring of 1972, all es-
sential features of the dam and appurtenant structures were
completed. The dam was officially completed on December 15,
1972. It was reported by the owner's manager that the reser-
voir filled during a single storm in the summer of 1972.

On March 29, 1974, leakage was noted by the State
Inspector, Mr. J. J. Ellam. He assessed that the condition
was not hazardous. Mr. Ellam recommended that additional rock
be placed beyond the downstream toe to control leakage and
direct the leakage into the natural stream channel.

An inspection performed by the State of Pennsylvania
on September 7, 1977, indicated that the structure was per-
forming satisfactorily. However, it was recommended that the
trees be removed from the downstream slope and that the left
wall of the emergency spillway be monitored for additional
movement, as the wall had rotated outward an undisclosed
amount.

h. Normal Operating Procedures. As required by the
Permit, a minimum flow of 0.46 cubic feet per second (cfs) is
required into the downstream channel. However, if flows less
than 0.46 cfs are measured entering the reservoir, the down-
stream release may be reduced to equal the measured inflow.
There was no evidence found of any weirs located upstream or
downstream of the reservoir to monitor inflow and outflow. It
was reported by the Owner's representative, Mr. Jerry Miller,
that the minimum flow is always maintained by a 2-inch pipe
near the pond drain intake.

During the winter months the reservoir is lowered 3
to 5 feet or more to protect the docks and other facilities
located along the water's edge from ice forces. There are no
operating records maintained.

1.3 Pertinent Data.

A summary of pertinent data for Lake Wynonah Dam is
presented as follows:

e




a.

Drainaye Area (sq. miles)

Discharge at Dam Site (cfs)
Maximum Known Flood
Maximum Design Flood
Freebcard Flood
Maximum Flow Through Pond

Drain
Discharge at PMF

Elevations (feet above MSL)
Top of Dam
Top of Spillway
Spillway Exit Invert
Pond Drain Invert
Pond Drain Exit Invert
Normal Pool
Maximum Known Flood
Maximum Pool at PMF

Reservoir (miles)
Length at Normal Pool
Fetch at Normal Pool

Storage (acre-feet)
Normal Pool
Top of Dam

Reservoir Surface (acres)
Normal Pool

Dam Data
Type

Length
Height
Crest Width
Side Slopes
Upstream

Downstream
Crest to Elev. 610
Berm Width at Elev. 610
Elev. 610 to Elev. 580
Berm Width at Elev. 580
Elev. 580 to Toe

3.04

Unknown
(Note 1)
(Note 1)

No rating curve
4133

649.0
640.0
543.0
561.3
544.4
640.0
Unknown
649.0

—
e .
o

5737
7476

175

Zoned rolled

earth with down-
stream drainage
blanket
950 feet
92 feet

24 feet

3:1 (H:V) with
10 feet berm at
elevation 588

2.5:1 (H:V)
10 feet
2.5:1 (H:V)
10 feet
3:1 (H:V)




spillway.

Zoning

Cutoff

Grout Curtain

Pond Drain

Type

Diameter

Length

Intake Location
Sluice Gate

Outlet Location
Outlet Description

Spillway

Type

Location

Width (effective)
Discharge Chute
Chute Length
Chute Slope

Design calculations are not for the constructed

Upstream Imper-
vious Zone I;
Downstream per-
vious Zone II; 2
feet drainage
blanket beneath
Zone II extending
1/3 of section
to edge of Zone I.

24 feet wide (base
width) core trench
with 1:1 slopes to
top of rock.

2-line split
spared holes
through cutoff
trench; 5-foot
spacing stag-
gered across cen-
terline.

Concrete pressure
pipe

3 feet

620 feet

U/S toe of dam
36" with valve
stem running up-
slope to crest.

D/S toe of dam

Concrete outlet
with Impact Wall

R,

Concrete Ogee Sec-
tion 3

Right abutment
38 feet

Concrete L

442 feet 4

Varies from 0.026 i
to 0.320
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SECTION 2
ENGINEERING DATA

2.1 Design.

a. Data Available., A summary of engineering data on
Lake Wynonah Dam 1s presented on the checklist attached as Ap-
pendix A. Principal documents containing pertinent data used
for this report are as tollows.

g —

L "Report upon the Application of Lake Wynonah, Inc.,
and/or Amervican Realty Service Corporation," by Joseph J.
Ellam, DER Hydraulic Engineer, dated November 25, 1970.

2 "Design Calculations for Lake Wynonah Dam at Lake
Wynonah, Inc.," by American Realty Service Corporation,
engineer ing department, Memphis, Tennessee, dated 1970.
This report contained hydraulic calculations, stability
calculations and structural calculations for the spill-
way system, It is noted that these calculations were for
a ditterent contiguration of spillway than presented on
the design drawings and coastructed. 1t is not known it
other stability calculationas were made to assess the as-
constructed spillway.

3. "Design calculations for Lake Wynonah Dam at Lake
wynonah, Inc.," by Gannett Fleming Corddry and Carpenter,
Inc., Harrvisburg, Pennasylvania, dated July, 1970, job
#5177, This report contained hydrologic computations in-
cluding intlow hydrograph tor the maximum probable flood
(PM¥) . Spillway capacity curves and reservoir routings
woerte tor a spillway system other than that built,

4. "Subsurtface Investigation, Lake Wynonah Dan," by G.
K. Jewell and Associaten, Columbus, Ohio, dated October
27, 1970, This report included an analysis ot the local
geology; results of field investigations; results of lab- i
oratory testing; borrow source conditions; and specifi- i
cations tor curtain grouting.

S. “Specit cations tor Lake Wynonah Dam at Lake Wynonah,
Inc.," preparted by the American Realty Service Corpora-
tion, dated Septembeyr, 1970,

6. "Construction plans stamped 'As-Built'," prepared by
the American Realty Service Corporation, dated Septembet
25, 1970, This work included a 15-sheet set of plans,




¢ Miscellaneous letters, correspondence, memos, in-
cluding construction progress reports and 64 black and
white and color photographs located in the DER files in
Harrvisburg, Pennsylvania.

b, Design Features, The principal design features
ate  {llustrated on the plan, profiles and cross-section
plates of the embankment and appurtenent structures that are
enclosed in Appendix E as Plates 2 through 7. These plates
were reproduced from the "As-Built Plans"., A description of
the design features is discussed in Section 1.2, "Descrip
tion of Project."

The upsatream side of the embankment has a  3:1
(H:V) slope; two 10-toot wide berms at elevationa 6314 and
S88.0; and is rviprapped trom elevation 634.0. The riprap
congigsta of a l.5-toot thick riprap layer over a l1-foot
thick filter blanket. The top of embankment, elevation 649,
in a private road, 24 teet wide, with guard rails along each
side. The downstream slope contains two berms at elevations
6l10.0 and 580.0, The slope above elevation 580 ia 2.5:1
(H:V) . Below the lower berm, the slope increases to i:1
(H:V) . The downstream slope is covered with grass,

The pond drain consistas of a lo-inch sluice gate
at the upstream toe, 36-inch RCP pipe and an impact basin at
the downstream toe. The apillway {18 located in the right
abutment of the dam with a 40-toot wide weir. A rvoadway
bridge pier is located about 6 feet downstream of the weit
crest .,

2.2 Construction,

A description of the construction history s
presented in Section 1.2, Construction was pertormed unden
the supervision of Mr. Rod Smith representing the American
Realty Service Corporation, and construction inspection re-
portas were signed by Mr. G. K. Jewell, Engineer. Foundat ton
grout ing was supervised by Mr. Albert Depman, Consulting Ge-
ologist tor the Royal Contracting Corporation. Available
recordas indicate that My, Joseph J. Ellam, Hydraulic Engin-
eer, performed most of the inspectiona tor the State of
Pennaylvania, Mr. Jewell's construction progress treports
and Mr, BEllam's inapection reports indicate that the tounda-
tion was properly prepared, properly grouted and the embank-
ment and filter materials were constiucted in sccordance
with or exceeding specitication requirements,




2.3 Operation Data.

The Construction Permit, together with the "Re-
port Upon the Application" indicates that the discharge sys-
tem shall maintain a minimum flow of 0.46 cfs unless inflow
to the reservoir is less than 0.46 cfs. If the reservoir
flow is measured the discharge may be reduced accordingly.
There are no records that this flow is being maintained nor
are there weirs or other measuring systems upstream or down-
stream to measure inflows or outflows. However, construc-
tion drawings indicate an inlet system which automatically
releases the required minimum flow.

There are no operational records available to
document discharge, high water elevations or other opera-
tional procedures and discharge downstream. The pond drain
was exercised during the inspection and observed to work
properly.

2.4 Evaluation.

a. Availability. All engineering data reproduced
in this report and studied for this inspection were provided
by the Pennsylvania Department of Environmental Resources.
The Owner provided additional information during the inspec-

tion.

b. Adequacy. The design data provided was compre-

hensive and we documented. It is noted that the design
drawings and as-built spillway are different from the design
sections used for analysis. It is not known 1if the dis-

charge characteristics are identical but an approximate an-
alysis was performed to evaluate the overall capacity of the
as-constructed spillway. These calculations are presented
in Appendix C and described in Section 5. Construction data
was adequate and photographs taken by the DER were especial-
ly helpful in assessing the quality of construction.

Other construction data included inspection
memoranda and construction progress reports and inspection
reports, With the exception of the hydraulic data and the
lack of stability analysis in the design data, all other da-
ta is considered adequate to evaluate the dam and appurten-
ant structures. A more thorough description of the stabili-
ty evaluation is presented in Section 6.

Ce Validity. There is no reason to question the
validity of the data.




SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The observations and comments of the field
inspection team are contained in the checklist enclosed as
Appendix B and are summarized and evaluated as follows. In
general, the appearance of the facility indicates that the dam
and its appurtenances were properly constructed, reasonably
maintained, and in reasonably good condition.

b. Dam. During the visual inspection, there were no
indications or evidence observed of distortion in alignment or
grade that would be indicative of movement of the embankment
or the foundation. There were no surface cracks, sloughing,
or erosion observed. The riprap was in very good condition
and stable. Seepage was noted during the inspections per-
formed between 1974 and 1977. Photographs were taken in 1977.
Since no measurements were taken, rates of change of seepage
could not be assessed. Since the seepage is not concentrated,
an estimate of the flow rate could not be made.

As shown on Sheet 5a, Appendix B, standing water was
observed below the downstream toe on the right side of embank-
ment. It is assumed, based on previous inspections, that this
standing water has existed for several years and has remained
unchanged. Considering the pervious downstream embankment
materials and the blanket drain, seepage is expected to occur
along the base of the dam and, perhaps, up the slope for a
small distance. This seepage does not appear to indicate
hazardous conditions, although it should be monitored for
rates of change or increases in turbidity.

C. Appurtenant Strucures.

1. Pond Drain. Since the pond drain is located at
the base of the reservoir and the concrete discharge pipe
located below the dam, the only items that could be inspected
were the valve and the impact basin. The valve appeared to be
in good condition, clean, painted and reasonably well
lubricated. It was exercised and appeared to be operating
properly. The impact basin was inspected and observed to be
in good condition with no signs of cracking or spalling.
Seepage was noted to be discharging around the wing walls of
the basin and water was flowing over the left wall. See
Photograph No. 13. Considering the drainage system incorp- |
orated in the embankment this seepage would be expected.
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2. Spillway. The spillway weir was observed to
be in relatively good condition. However, there were some
cracks noted along the left retaining wall and horizontal
cracks located along the left side of the weir. Signs of
past seepage were noted through many of the cracks. The ap-
proach channel retaining walls have rotated. See Photograph
No. 8. This movement was observed during a State inspection
performed in September, 1977; and the State inspector recom-
mended that the movement be monitored. Along the spillway
chute several diagonal cracks and occasional vertical
cracks, generally located between construction joints, were
observed. Occasional wall rotations were also observed be-
tween construction joints. At the base of both chute spill-
way walls fillet concrete was noted to be deteriorated and
broken at several locations. Sections of the fillet con-
crete up to 2 or 3 feet long were dislocated and scattered
along the chute. It is apparent that this fillet was never
bonded to the chute slab or the retaining wall or separation
cracks were also noted at the base and sides of the fillet
along the entire chute.

d. Reservoir. Reconnaissance of the reservoir
disclosed no evidence of significant siltation, slope in-
stability or other features that would significantly affect
the flood storage capacity of the reservoir. All slopes a-
bove the reservoir were well vegetated with grass and trees.
The upper reaches of the drainage basin are also well vege-
tated with residential dwellings scattered throughout the
basin.

e. Downstream Channel. Immediately downstream the
pond drain and emergency spilllway channels converge and pass
under LR 53007. Thereafter, the channel passes through a
narrow flood plain containing several private bridges and
farms. The channel is stable with a gravel and rock bottom.
Significant property damage and possible loss of life is ex-
pected in the event of failure during the PMF.

3.2 Evaluation.

The visual inspection disclosed no evidence of
apparent past or present movements to indicate instability
of the dam. The wet areas noted on Sheet 5a, Appendix B are
to be expected considering the type of materials and drainge
system incorporated in the embankment.

The cracks and rotation noted on the spillway

walls were interpreted to be the result of the design. The
pond drain was assessed to be in good condition.

11
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures.

Normal operating procedures do not require a dam
tender. The reservoir level is maintained by the spillway
weir. During the winter months, the reservoir is lowered
several feet to protect the docks from ice. There are no
written procedures designating when and how to operate the
pond drain system.

4.2 Maintenance of the Dam.

The dam is maintained by the Owner's representa-
tive who periodically checks the dam. Normal maintenance
consists of mowing grass. The downstream seepage is occa-
sionally checked by the Owner for changes in flow rates but
the observations are not recorded. No major maintenance
work has been performed to the dam.

4.3 Maintenance of Operating Facilities.

Maintenance of the operating facilities 1is per-
formed by the Owner and consists of a regular cleaning and
lubrication of the pond drain valve. On occasion, divers
check the trash racks for debris and clean the racks as nec-
cssary. Maintenance work is not recorded by the Owner.

4.4 Warning Systems in Effect.

There are no formal warning systems or proced-
ures established to be followed during periods of exceeding-
ly heavy rainfall. It is understood that responsible people
are always in the area and available to warn downstream res-
idents of impending high flows.

4.5 Evaluation,

It is judged that the current operating proced-
ures are sufficient to operate the simple facilities of Lake
Wynonah Dam. The maintenance procedures used are suffic-
ient. However, the Owners are not monitoring wall movements
as recommended by State Inspection personnel. Since a for-

12




mal warning procedure does not exist, a procedure should be
developed and implemented during periods of extreme rain-
fall.
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SECTION 5
HYDROLOGY/HYDRAULICS

.

5.1 Evaluation of Features.

a. Design Data. Original hydrological design was
performed by Gannett Fleming Corddry & Carpenter, Inc. The
hydraulic design was performed by American Realty Service
Corporation.

The watershed 1is 3.04 square miles, of which
0.98 square miles is controlled by the upstream Fawn Lake
Dam, which is judged capable of passing the PMF. Both dams
were built to provide recreational lakes for a vacation home
development. Of the total watershed, approximately 35 per-
cent 1is now developed and it is expected to be totally
developed with homes on 1/3 acre 1lots within the next 10
years. The area is well vegetated with grass and trees.

The original hydrological design calculated the
probable maximum flood for the watershed, using the 6 hour
and 12 hour storms. However, the upstream dam was ignored
both in determining the inflow hydrograph and in flood rout-
ing the storm through Lake Wynonah Dam. Also, the spillway
system design is not the same system constructed.

Consistent with Federal (OCE) Guidelines, the
spillway design flood for this dam with this hazard and size
classification is the probable maximum flood (PMF).

b. Experience Data. No records are kept of rain-
falls, reservolr water levels, or discharges.

C Visual Inspection. At the time of the wvisual
inspection, no conditions were observed that would indicate
that the outlet capacity would be significantly reduced dur-
ing a flood occurrence. Observations regarding the down-
stream channel, spillway condition and reservoir are located
in Appendix B.

d. Overtopping Potential. The design folder included
flood routing of the 12-hour PMF through the structure.
However, the hydrologic and hydraulic design are considered
inadequate because the as-built spillway differs from the
designed spillway and the upstream dam was not included in
the flood routing. Therefore, the overtopping potential of
Lake Wynonah Dam was evaluated using some original data
judged valid and approximate methods as shown in Appendix C.
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Evaluation of overtopping considered the following
points.

1. The peak PMF inflow for the uncontrolled portion used
the original six-hour PMF inflow transposed to a smaller
drainage area.

2. The maximum outflow from Fawn Lake Dam was added to
the peak PMF from Step No. 1.

35 The total volume of inflow was estimated from the
original design run-off volume less the available flood
storage in Fawn Lake.

4. The spillway discharge capacity was estimated from
as-built geometry.

5. The short-cut flood routing method described in the
preliminary Engineering Letter No. 1110-2, dated 25 Janu-
ary 1978 was used. Based on this data and the analysis
presented in Appendix C, it is concluded that Lake Wynon-
ah Dam will not be overtopped during the PMF.

e. Spillway Adequacy. The spillway system for Lake
Wynonah Dam is considered "Adequate." The embankment will not
be overtopped during the passing of the estimated PMF. The
tailwater is estimated to be 85 feet or more below the top of
the dam during the passing of the PMF.

£, Downstream Conditions. Approximately 250 feet
downstream from the axis of the dam, discharge flows through a
4.8 by 30 foot bridge under LR 53007. This bridge is expected
to be flooded when discharge from the dam is equal to or
greater than 1400 cfs. In the immediate area of this bridge
are three homes which would be flooded when the depth of flow
is 2 feet over the bridge. These three homes and attendent
structures together with the sewage plant immediately upstream
of the bridge would be destroyed in case of failure.

There are 13 additional homes with several attendent
structures in the flood plain of the discharge channel between
points A and B as shown in Plate 1. During periods of high
flow some of these homes would be damaged and all would suffer
at least some damage if the dam failed. Thus, a "High" hazard
classification is assigned to this dam.

15




SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. The visual observations did
not indicate any existing embankment stability problems. The
riprap on the upstream slope was stable and appeared to be in
good condition. Similarly, the vegetation on the downstream
slope was thick and distributed evenly over the embankment
slope. The embankment crest did not indicate that distortions
or movement of the embankment were occurring.

Seepage was noted along the downstream toe and in
other areas beyond the toe were previously inspected and as-
sessed in 1974 to be non-hazardous. This same seepage was
noted during this inspection and is qualitatively assessed to
be similar to the seepage noted during the previous inspec-
tions. Since a comparison of seepage rates over the years has
not been made, a firm assessment of the seepage could not be
per formed.

The exposed portion of the pond drain facilities
were inspected and assessed to be in good condition. The pond
drain, trash racks and pipe below the structure could not be
evaluated. It is reported by the Owner that the upstream sec-
tion of the pond drain is inspected periodically by divers and
that the trash racks are cleaned regularly.

The spillway system, which includes the weir, chute,
slab and retaining walls, was inspected and, in general, found
to be in good condition. Cracks and movement were observed in
the wall panels and construction joints, respectively. It is
assessed that the cracks noted in the retaining walls are
shrinkage cracks because they were designed by ACI codes which
do not provide sufficient steel for hydraulic structures. The
footings for these walls were evaluated to be slightly too
narrow and may be a contributing cause for panel rotations
about the base of the wall. In addition, the upstream back-
fill consists of clayey materials which can also cause the
walls to rotate. It is judged that this wall movement will
probably continue because of the clay backfill. Therefore, it
is recommended that these walls be monitored. Cracks noted in
the spillway should be monitored and if seepage occurs, they
should be sealed.

16
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The riprapped channels below the pond drain and
emergency spillways were examined and assessed to be in good
condition.

b, Design and Construction Data. Available design
data assoclated with the structural and stability calcula-
tions of the spillway were assessed and found to be reason-
able. It is noted that there was not enough steel in the
spillway walls to prevent shrinkage cracks, but this does
not affect the stability of the wall.

Records 1indicate that a stability analysis was
performed on the original embankment cross-section. This
cross-section was a homogeneous embankment of impervious
materials with a downstream chimney drain. Results of this
analysis show a steady-state seepage minimum factor of safe-
Ey ofF 1.6, A letter from G. K. Jewell Associates states
that a reassessment of the stability was performed using the
pervious downstream section as shown on Plate 3. The origi-
nal analysis assumed a ¢ value of 34° for this impervious
material. The redesigned condition used the same ¢ value for
the 1impervious material and a ¢ of 45° for the pervious
materials. These values appear to be somewhat high. Using
lower friction factors, the factor of safety would be lower
than 1.6. Without further investigation, it is not known
what this revised factor of safety would be. Since there
were no exterior signs of embankment instability and since
the slopes and dam configuration are reasonable for this
type of material, it is assessed that the factor of safety
is at least equal to and probably greater than one.

A reassessment of seepage with the revised
cross-section could not be located. However, the pervious
nature of the material together with the blanket drain ap-
pears to be a reasonable method of controlling seepage
through the embankment.

A review of the grouting record and evaluation
of the grouting work performed by Mr. Albert Depman indi-
cates that the foundation was sufficiently grouted to mini-
mize underseepage. There was no evidence to indicate that
this grouting was ineffective.

Construction specifications indicate that the
embankment was to be constructed to at least 98 percent of
the Standard Density as defined by ASTM D 698. Construction
records submitted by G. K. Jewell and Associates indicates
that compaction was in excess of 98 percent of the required
density. There was no reason to believe that these records
are inaccurate.




C. Operating Records. There are no operating rec-
ords maintained for this structure.

d. Post-Construction Changes. There are nc re-
ports nor any evidence that modifications were made to this
dam other than the addition of more drainage rock beyond the
downstream toe.

e. Seismic Stability. This dam is located in Seis-
mic Zone I. Normally it can be considered that if a dam in
this zone is stable under static loading conditions, it can
be assumed safe for any expected earthquake conditions.
Since the static stability analysis for the revised section
could not be located and since the friction values of 34° and
45 for the impervious and pervious zones, respectively, ap-
pear to be a little high, an assessment of the seismic stab-
ility could not be performed.

18




SECTION 7
ASSESSMENT/REMEDIAL MEAS™'RES

7.1 Dam Assessment.

a. Evaluation. The visual inspection and review of
the design and as-built documentation indicates that the
dam, foundation and appurtenant structures of Lake Wynonah
Dam are in reasonably good condition. The hydrologic and
hydraulic computations presented in the design documents and
the supplemental calculations presented in Appendix C indi-
cates the dam will pass the PMF without overtopping. There-
fore, the spillway systems of the structure are considered
to be "Adequate." It is noted that during the PMF or a flow
somewhat less than the PMF, significant property damage 1is
likely downstream along Plum Creek.

The seepage discussed in Section 6 1is undesir-
able but is reasonably controlled, but shouid be monitored
regularly and the rates of seepage recorded. The riprap in
the spillway discharge channel is expected to be stable dur-
ing storms up to at least a 200 year frequency. Storms
producing higher flows are expected to cause significant
erosion but it is not expected to produce conditions hazard-
ous to the structures.

The cracking and rotation noted on the spillway
channel walls is undesirable but is not considered to be in-
dicative of potentially unstable conditions. Wall rotation
should be monitored reqularly. A review of the calculations
revealed that the ACI code when compared to Soil Conserva-
tion Service requirements does not provide sufficient temp-
erature and shrinkage reinforcing steel for hydraulic struc-
tures. This accounts for the cracks.

b Adequacy of Information. The available design
information was comprehensive and adequate when coupled with
the supplemental calculations provided in Appendix C. Con-

struction data 1including the 64 photographs covering con-
struction together with the DER inspection reports and pro-
gress reports prepared by G. K. Jewell and Associates indi-
cate that construction was performed in accordance with
specification requirements. Although stability calcula-
tions were unavailable, the constructed slopes, crest width,
and types of soil used for this embankment are reasonable.
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C. Urgency. It is concluded that the recommendations
presented 1in Section 7.2 be implemented as soon as
practicable.

7.2 Remedial Measures.

a. Facilities. The following recommendations are
presented 1n order of priority, but does not infer that the
latter recommendations are unimportant.

1. Displacement at joints along the emergency spillway
should be monitored for movement periodically.

2. Because of the high rate of seepage, piezometers
should be installed along the slope to delineate the
phreatic profile so slope stability can be assessed.

3. Seepage flowing over the pond drain discharge wing
walls is undesirable and the drainage system around the
walls should be reconstructed to control seepage more
effectively.

4, The seepage presently discharging around the pond
drain outlet works and adjacent areas should be monitored

for increases in flow or changes in turbidity. If
conditions worsen, necessary remedial measures should be
taken.

5, Cracking noted along the spillway weir should be
monitored for seepage. Should seepage be observed, these

cracks should be sealed. Similarly, the chute wall
cracks should be monitored and cracks sealed if seepage
emerges.

6. The boat launch area, located upstream of the spill-
way, should be assessed for the possibility of dislodging
the docks or boats during storms. Measures should be
taken to prevent this property from floating downstream
and blocking the spillway.

s Minimum flow requirements should be monitored by
means of appropriate systems to insure that the criteria
noted in the Permit are satisfied.

b. Operation and Maintenance Procedures. The Owner
should also develop an inspection checklist and operation and




maintenance procedure to insure that all items are inspected,

operated and maintained in accordance with the Designer's
recommendations.

Because of the downstream population, a formal
procedure of observation and warning during periods of high
precipitation should be developed and implemented. This
procedure should include a method of warning downstream
residents that high flows are to be expected along the creek.
If abnormally high flows are expected, procedures for
evacuating persons within the flood plain should be im-
plemented.
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Sheet 1 of 10

LAKE WYNONAH DAM
CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

Approx. 1/3 wooded, approx. 1/3 developed with homes,

DRAINAGE AREA CHARACTERISTICS: Approx. 1/3 of total D.A, controlled by watream Jdar

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 640.0 (6738 Acre-Feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 649.0 (7477 Acre-Feet)

ELEVATION MAXIMUM DESIGN POOL:

ELEVATION TOP DAM: 649.0 N AT
SPILLWAY:

a. Elevation 640.0

b. Type Ogee wetir

c. Width 40 feet with a 1 1/2 foot bridge pier.

d. length  we====

e. Location Spillover Right abutment.

f. Number and Type of Gates None 2. E
POND DRAIN: %

a. Type RCP with drop inlet flush with embankment. g

b. Location ;

c. Entrance inverts  61.3 :

d. Exit inverts od4.4

e. Emergency draindown facilities The pond drain.

HYDROMETEOROLOGICAL GAGES:

a. Type None

b. Location Ly

c. Records B

MAXIMUM NON-DAMAGING DISCHARGE: 1400 ofs. Y




DAM SAFETY ANALYSIS Date: .
HYDROLOG I C/HYDRAULIC DATA By:

Sheet: 2 of /0

oM Lake Wynonah Dam Nat. 1D No. PA2o702 DER No. s¥-/7¢
Permit/Design Calc. from Calc. from
ITEM/UNITS Fzgis Filezé?ther Obzziyations
1. Min. Crest Elev., ft. L¥? 0

Freeboard, ft.

w r

Spillway“'Crest Elev, ft. L#o. o
3a. Secondary‘“)Crest Elev, ft.

4, Max. Pool Elev., ft.
; 5.  Max. Outflow' ™, cfs
6. Drainage Area, mi? 3.04 3.04
7. Max Inf]ow“). cfs 2600 (EHE)
8. Reservoir Surf. Area, Acre |25
9. Flood Storage(‘s" » Acre-Feet 1789

10. Inflow Volume, ft?

Reference all figures by number or calculation on attached sheets:

Example: 3A - Drawing No. xxx by J. Doe, Engr., in State File No. yyyy.

NOTES :
(1) Main emergency spillway.
(2) Secondary wungated spillway.
(3) At maximum pool, with freeboard, ungated spillways only.
\

(4) For colwms B, C, use PMF,

(§) Between lowest wungated spillway and maximm pool.




HYDROLOGIC/HYDRAULIC CALCULATIONS (cont.)

[tem (from Sheet 2)

1A, 3A

GA,JA, 8A, A

e

Source

Drawings prepared by Amereca n
P‘I-//y Service dated

ZZOGépv Culewlahons, Vol. I prepared
(;tlﬁcﬂtﬁﬂbuﬂﬁj C;PJJH, £
enter, dated Jauly (970

USG3 Map
Frfcdenab&r’ (196 8)
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REGIONAL LOCATION PLAN

NAT. ID NO. PA.00702 SCHUYLKILL COUNTY

] DATA OBTAINED FROM U.S.GEOLOGICAL SURVEY QUAD
SHEET ENTITLED: FRIEDENSBURG, PENNA. REV. 1068
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PLAN OF DAM AND APPURTENANT STRUCTURES
LAKE WYNONAH DAM

NAT. ID NO. PA.00702 SCHUYLKILL COUNTY

_7

DATA OBTAINED FROM AMERICAN REALTY SERVICE CORPORATION,
ENGINEERING DEPT., MEMPHIS, TENN. DWG. NO. 7970-D—1, SHEET
1 OF 15, DATED SEPT., 1970
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TABLE I

GRADATION FOR RIPRAP FILTER BEDDING

U.S. Standard
Sieve Size

2'
1-1/2"
1'
3/4"
3/8"
No. 8
No. 16
No. 50
No. 100
No. 200

TABLE I1I

Percentage by
Weight Passing

100
90 to 100
70 to 90
55 to 85
15 to 70
0 to 60
0 to 50
0 to 30
0 to 15

0

GRADATION FOR FILTER BLANKET MATERIALS

U.S. Standard
Sieve Size

3"
1-1/2"
3/4"
3/8"
No. 8
No. 16
No. 50
No. 100
No. 200

Percentage by
Weight Passing

100
85 to
75 to
65 to
40 to

- -

E

35 to

15 to

10 to

5
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i SITE GEOLOGY
! LAKE WYNONAH DAM

The Lake Wynonah Dam is located at the Appalachian

Mountain section of the Valley and Ridge Physiographic
: Province. The bedrock at the dam site is reported to
consist of the sandstones, siltstones, and shales of the
Devonian Trimmers Rock and Catskill Formations (see Plate
F-1). These units are bounded on the north and south by
the Devonian Mahantango and Marcellus Formations. Bed-
ding is reported to be folded into a broad open syncline
trending N70°E, with the dam located on the north dipping
limb (Wood and Kehn, 1968). Bedding at the dam is reported
to dip to the northwest at 45° (Jewell and Associates,
1970). Jointing data was not available for the dam site,
but, the primary joint set in this region is usually strik-
ing parallel to bedding, while dipping perpendicular to
the bedding surface (Wood, 1973). No faults have been
reported in the Devonian rocks in this area. The site is
in an unglaciated portion of Pennsylvania, with only a
relatively thin residual soil reported (Jewell and Associ-
ates, 1970).
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Columbus, Ohio, 1970, Subsurface Investigation, Lake Wynonmah,
Schuylkill County, Pemnsylvania: Report to American Realty
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. Wood, G.H., 1973, Geologic Map of the Pottsville Quadrangle,
Schuylkill County, Pemnsylvania: USGS Map GQ-1028, 1:24,000.

G W@od, G.H., and Kehn, T.M., 1968, Geologic Map of the Swatara
Hill Quadrangle, Schuylkill and Berks Counties, Pemnsylvania,
USGS Map GQ-689, 1:24,000.
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