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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams for Phase I
Investigations. Copies of these guidelines may be obtained from the Office
of the Chief of Engineers, Washington, D. C., 20314. The purpose of a
Phase I investigation is to expeditiously identify those dams which may
pose hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections.
Detailed investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation
is intended to identify the need for more detailed studies.

In reviewing this report, it should be realized 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 reservoir was lowered or drained prior to inspection,
such action, while improving the stability 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 .

It is important to note tha t the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected, and only thr ough continued care and maintenance
can these conditions be prevented or corrected.

Ph,se I inspections are not intended to provide detailed
hydrologic and hydraulic 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 runoff),
or fractions thereof. The spillway design f lood provides a measure of

• relative spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the site of
the dam, its general condition and the downstream damage potential.
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NATiONAL DAM iNSPECTION PROGRAM

Name of Dams Lake Swiftvate r Dam
County Loca ted: Monroe County
State Located: Pennsylvania
Stream : Swiftwater Creek
Coordinates: Latitude 410 5.9’

Longitude 750 16.6’
Date of Inspection: 7 November 1978

Lake Swif twa ter Dam is owned and maintained by Lake
• Swiftwater Club, Inc., and was completed in May 1930. The

spiliway was reconstructed in 1955 at its present location.
The overall condition of the dam and appurtenant structures is
considered fair but the pond drain discharge system is
considered to be in poor condition. The darn is classified as
a High’ hazard struc ture consis tent wi th its poten tial to
cause extensive property damage and possible loss of life in
the event of failure. The dam is also classified as a USmallu

• 1 size structure consistent with its 31—foot height and 346
acre-foot total storage capac itye

Hydrologic and hydraulic calculations presented in
Appendix C and discussed in Section 5 indicate that the dam
will, only pass 35 percent of the Probable Max imum Flood (PM?)
without overtopping. At 0.5 PM?. the embankment would be
overtopped and most likely fail. Since failure as a result of
overtopping (at storms less than 50 percent of the PM?) will
most likely result in a significant increase in damage
downstream, the spillvay is classified as seriously m ade-
quate” and is cons idered unsafe su~-~uez~j~~y in ~~x,rdanoewith Orps of ~ sg1neere’ Q~ide1Jnee. J

Based on the findings presented in this report, the
following recommendations should be executed immediately. All
work should be performed under the direction of a registered
professional engineer experienced in the design of dams.

(1) A study should be performed to determine the best
method of increasing the spiliway capacity so at
least 0.5 PM? can pass through the reservoir without
overtopping. Subsequently, the discharge capacity

•; of the spillway ~hou1d be increased in accordance
wi th the engineer ’s recommendations.
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71
(2) The embankment crest should be raised to design

elevation of at least 863.

(3) The pond drain valve should be greased, thoroughly
checked for servicability , and rehabilitated , as

• necessary.

(4) The downstream slope should be cleared of dense
vegetation and reinspected for any unacceptable
erosion or seepage.

(5) Test boring s should be performed, piezometers in-
stalled and samples tested to determine engineering

• properties of the embankment. Subsequently, a
stability analysis should be performed under super-
vision of a registered professional engineer.

The following recommendations should be performed as soon as
practical or on a periodic basis, which should not exceed once
a year.

• (1) The spillway chute should be monitored at least
annually and after every severe storm.

:
1 (2) If deterioration of the spillway continues, it

should be assessed by a registered professional
engineer and rehabilitated as required.

• 

. 

Because of the “High hazard classification , 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 and possibly
evacuating residents along the creek. The Owner should :

• develop an operation and maintenance procedure to be used to
insure that the darn is operated in a safe manner and
mainta ined in the best possible condition.

John ,8osc uk , Jr.jP.E. . Date
Penp~ylvania Reg,*~tration 27450EWq6dward—Clyde Consultants
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

LAKE SWIFTWATER DAM
NATIONAL ID #PA 00776 •

DER #45—134

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. Purpose. The purpose of the inspection is to
determine if the dam constitute s a hazard to human life or
property.

1.2 Description of Project. V

a. Dam and Appurtenances. ake Swiftwate r Dam is a 31±
foot high zoned embankmen t contain ing an imperv ious core

• founded in hardpan. The embankment has upstream and down-
• stream slopes of 2.5H :1V and a crest w i d t h  of 10 feet. When

• the old spillway was relocated to the right abutment, the
• embankment section was reconstructed ma ohew-n en Plate 4 and

• is a homogeneous embankment with an eight foot wide cutoff
trench founded on impervious materials. The upstream and
downstream slopes were both constructed at 2.5H:lV with a 10
foot crest width. The upstream slope of the whole embankment
is protected with riprap, minimum thickness being 18 inches on
the new embankment and 12 inches on the old embankment. The
embankment impound s a 21-acre reservoi~~~ ac —ty-p4c& ev’b~~k—• meflt~ReC- Ofl&a —s11ew ft—P4-etes—3—and—4, Appendix B.

• The embankment also contains a gatehouse tower
located near the cre st of the dam approx imately midway along

- • the length of the embankment~ aa......sha~i.a.—en-—P3~a.~.—2.. The
gatehouse tower contains a steel sluice gate manufac ture d by
the Caldwell-Wilcox Company. Documentation in the files
indicates that the intake pipe is 42 inches in diameter,

• located at the base of the embankment, and encased in concre te
• • • • wi th anti-seep collars.,r Similarly , the d ischarge pipe is also

noted as 42 inches and k~4scharges at the downstream toe of thedam. The end of the di\char~e pipe, shown in Photograph 2,

1
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Appendix D, measured 36 inches and not the 42 inches mentioned
in previous documents. Furthermore, the Wilcox gate valve
sluice gate is 36 inches, which infers that the entire system
is a 36-inch pipe and not a 42-inch pipe, as recorded in the
files.

The spiflway is located at the right abutment and a
plan view is shown on Plate 5 of Appendix E. The 100 foot wide
spiliway con trols the reservoir level, with all discharge
passing through the structure. The gatehouse is used only to
drain the reservoir as needed.

b. Location. The dam is located on Swiftwater Creek in
Parad ise Township, Monroe County, Pennsylvania. The dam site
is located approximately 2.6 miles east of Swiftwater, south
of Route 314. The dam site and reservoir are shown on USGS
Quadrangle entitled “Mount Pocono, Pennsylvania” at coordi-
nates N 41° 5.9’ w 75° 16.6’. A regional location plan of
Lake Swiftwater Darn and reservoir is enclosed as Plate 1,
Appendix E.

c. Size Classification. The dam is classified as a
“Small” size dam by virtue of its 31 foot height and 346 acre-

• foot total storage capacity.

d. Hazard Classification. A “High” hazard classifica— (
tion is assigned consistent with the potential to cause
extensive property damage and loss of life downstream along
the creek and along Parad ise Creek, into which Swiftwater
Creek flows.

e. Ownership. Lake Swiftwater Dam is owned and
maintained by Lake Swiftwater Club, Inc. All correspondence
should be addressed to Mr. Carl Lilius, Auditor , Lake
Swif twa ter Club, Inc., RD Box 381, Cresco, Pennsylvania 18326.

f. Purp3se. The purpose of this dam is for recreation.

g. Design and Construction History. The dam was first
proposed in 1928 by Messrs. G. A. Hulbert, H. S. Dickey and W.
T. Hunter. They submitted their initial application for a
permit on 13 March 1928, together with design drawings
prepared by Mr. George P. Stowitts, the design engineer. The

• “Report Upon the Application” was revised on 4 May 1928, in
which the State’s recommendations for changes to the spiliway
and pond drain systems were reflected. Construction began in
the fall of 1928, under Mr. Gabe Cannon, construc tion

• • superintendent. It is reported that in October 1928, the
discharge pipe was increased from 30 inches to 42 inches.
However, measuremen ts mad e in the field and other evi dence in

• ( the files indicate that the actual pipe size is 36 inches.
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ii
Excavation in November 1928, encountered a pocket of

boulders, sand and gravel. The State directed that excavation
be continued until sati~Jactory foundation was reached. Work
was suspended 30 November 1928, for the winter. Work began
again 1 May 1929. By June, there was difficulty in finding

• suitable impervious material for fill.

In mid-1929 , ownership changed to the Pohopoco
Lakes, Inc. In August 1929, spillway excava tion encoun tered a
“water vein ”. This was hillside seepage from the left side of
spillway excavation. Construction progress reports during
1929, occasionally note sandy material being included in the
impervious core and difficulty locating suitable core materi-
al. Due to a lack of suitable impervious materials, a request
was made during a State inspection on 16 September 1929,
requesting that the last six to eight feet of impervious
material be deleted and that other materials, considered
suitable by the engineer , be allowed to top out the embank-
ment. This was agreed upon and it is believed that the core
area shown on Plate 2 extends to a somewhat higher elevation •

than was actually constructed. Work was suspended for the
winte r on 22 November 1929, when the embankment was one to
three feet below design. In January 1930, permission was
granted to impound wate r un t i l  15 February , for ice harvest-
ing. The official completion date by the engineer is recorded
as 16 May 1930.

On 6 September 1933, Messrs. E. Weed, H. He].ler and
-• T. Straub inspected the dam after the flood of 23 and 24

August. This inspection revealed the reservoir level had been
F 2 to 2.5 feet below the crest, but high flows through the

• spiliway caused the lower sections and the left and right
walls of the spillway to fail. The wooden sluice gate was
opened and the reservoir drained. The gate could not be
closed and was replaced. The spiliway was also reconstructed.

As a result of Tropical Storm Diane, August 1955,
the spill,way and adjacent embankment washed out. Mr. Edward

• C. Hess of Stroudsburg, Pennsylvania, was engaged to recon-
struct the dam. The spillway was moved from the left abutment
to its current position at the right abutment. The existing

• spillway was removed and rebuilt with earth in accordance with
Mr. Hess’ criteria. A typical embankment section of this
recons truc ted area is shown on Plate 4, Appendix E. This
section shows that a cutoff trench was constructed and the
upstream face protected with 18 inches of r iprap over a six-

• inch gravel layer. Upstream and downstream slopes were
- • similar to those of the existing dam, being 2.5H:lV on both

the upstream and downstream sides. In 1956, Swiftwater Lake,
Inc. became Lake Swiftwater Club, Inc., which is the name of

— • 4
• • k p
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the present Owner. By October 1956, all repairs  to the dam
were completed.

During the summer of 1969, a severe storm dislodged
the spiliway sill and the resulting movement collapsed the
downstream walls together with portions of the spillway chute.
As a result, in May 1970, the Owners engaged Mr. Heikki Elo of
Easton, Pennsylvania, to prepare drawings to rep:air the
spi]lway. These draw ings were submitted to the State of
Pennsylvania, approved and a typical spifl.way section is
enclosed herein as Plate 5. Spillway reconstruction was
completed on 24 May 1971, and since that date there have been
no modifications made to this structure.

h. Normal Operating Procedures. Reservoir overflow is
controlled by the spillway , which discharges water into the
downstream channel, Sviftwater Creek. The reservoir can be
lowered or drained through the 36-inch diameter concrete pipe ,
discharging at the downstream toe. There are no minimum
discharge requirements for this structure.

1.3 Pertinent Data.

A summary of pertinent data for Lake Swiftwate r Dam
is presented as follows. -j

a. Drainage Area (sq miles) 9.68

b. Discharge at Dam Site (cfs)
Max imum Known Flood Unknown
At Top of Dam (at low point) 5,011

c. Elevation (feet above MSL)*
Top of Darn

• Average and Design 863.0±
Minimum 862.2
Top of Spillway Wall 863.4
spillway Crest 856
Pond Drain Invert Unknown
Pond Drain Outlet Invert Unknown

d. Reservoir (feet)
Length at Normal Pool 1,200
Fetch at Normal Pool 1,200

* Note: All elevations are based on a spiliway elevation of
856 taken from the USGS map.

• ~ c
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• e. Storage (acre-feet)
Normal Pool 188
To Top of Dam (low point) 346

f. Reservoir Surface (acres)
Normal Pool 21

g. Dam Data
Type Zoned earth embank-

ment with a newer
homogeneous earth
fill.

Length 730 ft
Maximum height 31± ft
Top Width 10 ft
Side Slopes 2.5H:1V

• Cutoff  Cu to f f  trench only
under new embank—

- ment.
- Grout Curtain None

h. Spillway
Type Concrete weir ,

chute and slotted
bucket.

Width 100 ft

i. Pond Drain
Location Gatehouse at up-

stream toe.
Gates One sluice gate on

• discharge pipe.
Discharge 36 inch

• r - ~~~
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SECTION 2

ENGINEERING DATA

2.1 Design.

a. Data Available. A summary of engineering data for
Lake Swiftwater Darn is presented in the checklist attached as
Appendix A. Principal documents containing pertinent data
used for this report include the “Report Upon the Application
of G. A. Hulbert, Harry S. Dickey and William T. Hunter”,
dated 26 April and 4 May 1928. Other documents include the
“Report Upon the Application of Swiftwater Lake, Inc.”, dated
29 February 1956, the “Report Upon the Application of Lake
Swif twa ter Club, Inc.”, dated 7 October 1970, specifications
prepared by Mr. Edward C. Hess for reconstruction in 1956, and
specifications prepared by Mr. Heikki Elo for reconstruction
in 1970. DER files and records supplied by Mr. Heikki Elo
include letters of correspondence , memos, inspection repor ts
and other miscellaneous documentation,which were also vital to the
engineering evaluation of this structure.

Available data were sufficient to evaluate the
principal features of the dam and appurtenant structures in
accordance with Phase I Inspection criteria. Select portions
of draw ings are included in Appendix E of this report.

b. Design Features. The pr incipal design features are
illus trated on plan, profile and cross-section plates of the
embankment and appurtenant struc tures that are enclosed in
Appendix E as Plates 2 through 5. These plates are reproduced
from available drawings sup;~lied by the files of DER and Mr.Heikki Elo. A description o~- the design features is presented
in Section 1.2, entitled “Description of Project”.

2.2 Construction.

A description of the construction history is pre-
sented in Section 1.2. The dam was designed by Mr. George P.
Stowitts of New York and constructed under the supervision of
Messrs. Gabe Cannon and H. Hill, construction superintendents.
The 1956 reconstruction work was designed by Mr. Edward C.
Hess, Stroud sburg, Pennsylvania. The contractor for this 1956
work could not be determined. The 1970 spillway reconstruc—
tion was designed by Mr. Heikki Elo of Easton, Pennsylvania,

~ •: and the contractor was Leroy Shoesmith & Son, Inc.

~ :~-:~ -
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2.3 Operational Data.

There are no operational records maintained. There
are no minimum flow requirements for the downstream channel.
There are no water level or rainfall records maintained for
this  s t ruc tu re .

2.4 Evaluation.

a. Availability . All engineering data reproduced in
this report, described herein and studied for this investiga-
tion were provided by DER, the Owner and the Owner ’s engineer.

b. Adequacy. Data available for review from DER files,
the Owner and the Engineer were sufficiently adequate to
evaluate the dam and appurtenant structures in accordance with
the Phase I criteria.

c. Validity, with the exception of the size of the
pond dr a in  pipe , which is discussed in Section 1.2, “Dam and
Appurtenances”, there is no reason to question the validity of
the available data.

I - - -
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SECTION 3
• VISUAL INSPECTION

3.1 Find ings.

a. General. The observations and coi~~ents of the fieldinspection team are contained in the checklist enclosed herein
as Append ix B, and are summar ized and evaluated as follows.
In general, the dam and its appurtenant facilities are in fair
condition and for the most part reasonably maintained.

b. Dam. During the visual inspection, there were no
indications of distortion in alignment or grade that would be
indicative of movement of the embankment or foundation.
Inspection of the downstream slope and adjacent downstream
areas d isclosed some marshy areas located along the old
spillway channel, as shown on sheet 5a. A pool of stagnant
water was also noted at the pond drain outlet, but there was
no evidence observed of seepage into t ~oo1 from the edge of
the pond or surrounding area. Tl~ upstream slope was
inspected and found to be in reasonably good condition with
extensive vegetation between the riprap. The location of the
original spiliway, which was replaced with an embankment, was
clearly defined by a difference in vegetation. The junction
between these two areas is assessed to be excellent. The
upstream slope of the original embankment shows signs of
undulation, which is not considered to be significant but
rather expected for a structure of this age. The crest has a
measured width of 10 feet, and a level profile along the crest
showed the max imum difference in elevation was 14 inches. The

• low point is at the junction of the embankment and left
abutment, as shown on Plate Sa, Appendix B•

The junction between the spillway wall and the
embankment was eroded up to 13 inches, but the anti-seep fins
were in good condition with an elevation equal to the height
of the embankment. The downstream slope is covered with dense
vegetation, predominantly grassy in nature. It was reported
by the Owner’s representatives that woody vegetation has been
removed from the slope on several occasions. There were no
s igns of signif icant erosion, settlement, or other indications
of surface or deep-seated slides.

c. Appurtenant Structures. Exposed portions of the
gatehouse tower were inspected and assessed to be in fair
condition. The control gears of the Wilcox gate hoist were

• rusted and not lubricated , and appeared to be poorly main-
tam ed. Since the condition of this hoist was questionable,
it was decided not to exercise the gate. The Owner reports

8
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that this gate is rarely exercised. The tower was filled with
water and could not be evaluated. Exposed portions of the
concrete, includ ing the end of the pipe, were assessed to be
in fair condition.

An inspection of the spilivay disclosed that the
spillway crest was in good condition. The downstream section
of the discharge channel was in fair condition with several
areas of spalled or deter iorated concrete. This cracking and
spalling at the present time are minor. However , in the event
of relatively large flows, such as those from Tropical Storm
Agnes or Hurricane Diane , channel deterioration would be
expected.

d. Reservoir. Reconnaissance of the reservoir dis-
closed no evidence of significant siltation, slope instability
or other features that would significantly affect the flood
storage capacity of the reservoir. The reservoir side slopes

• are flat to steep, stable and well vegetated to the water’s
edge. There is some debris on the reservoir slopes which will
float into the spiliway, but the spiliway is large enough to
pass the i tems of debr i s  no ted around the reservoir .

e. Downstream Channel. As shown on Photograph 5,
• Appendix D, the downstream channel is quite rocky, stable,

with vegetation to the water ’s edge. The first bridge across
the creek Is shown in Photograph 9, Appendix D, and is located

• approximately 500 feet downstream , halfway between the dam and
the point where Swiftwater Creek enters Forest Hills Run.
From this intersection , discharge from Swiftwater Lake flows
almost directly into Parad ise Creek , which flows through the

• community of Parkside. Along this creek , there are several
• 

I 
homes which would be subject to damage in the event of sudden
failure of Lake Swiftwater Dam.

3.2 Evaluation.

Inspection of the d arn disclosed no evidence of
apparent past or present movement that would indicate existing

I instability of the structure. The seepage and stand ing water
• noted along the old spiliway discharge channel appear to be

stable and apparently have been stable for many years. The
observed seepage was clear with no signs of piping. The
spil iway is in fair condition wi th some spalling, which should

i be monitored yearly and after each severe storm and repaired
as necessary. The pond drain gate is considered to be in poor

I condition and should be rehabilita ted. The low point on the• I dam is shown on shee t Sa, Appendi x B, which is the first point
1 of overtopping.

~: I (1
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SECTION 4
OPERATIONA L PROCEDURES

4.1 Procedures.

Operational procedures are discussed in Section
1.2. Operation of the dam does not require a dam tender.
Under normal conditions, all flow Is discharged over the
spillway. There are no formal operational or maintenance
procedures for this structure.

4.2 Maintenance of the Dam.

The dam is maintained by the Lak2 Swiftwater Club,
Inc., who periodically mow the grass on the crest and perform
minor repairs as required. It is believed that the last major
maintenance work on the dam consisted of removing the woody
vegetation from the slopes.

4.3 Maintenance of Operating Facilities.

Maintenance of the pond drain and spiliway are poor.

• 4.4 Warning Systems In Effect.

• There are no formal warning systems or procedures
established to be followed during periods of heavy rainfall.

4.5 Evaluation.

Operation and maintenance procedures should be
formalized and an inspection list developed to Insure that all
items are periodically inspected and maintained In the best
possible condition. Routine maintenance would insure that the
sluice gate hoist would be lubricated and operational and
prevent woody vegetation from being established on the
downstream slope. Woody vegetation may mask erosion and/or
possibly seepage.

Since there are no formal warning procedures, it is
recommended that a formal procedure be developed so downstream
residents may be excavated if high flows are expected or

;:i~ potentially hazardous conditions develop.

~
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. There are no o r ig ina l  design data
available for the existing spilivay. An evaluation of the
spillway was made later , most likely by Mr. John Adams, of
Lehigh Univers i ty. Addi t iona l  calculations for this  1979
i nvestigation are presented in Appendix C.

The watershed is long and narrow , about 7.8 miles
long and 0.8 to 2.1 miles wide, having a total area of 9.68
square miles. Elevations range from 2,000 in the upper

I reaches to 856 at normal pool elevation. The watershed is
about 95 percent wooded with about 20 percent residential
development. The residential development is continuing, but
at a slow rate.

There is one upstream dam, Lake Minausin, wh ich 
•• controls about three square miles of drainage area. The

spiliway of this dam and part of the downstream embankment
have been washed away, as shown on Photograph 8.

At the time the existing spillway was installed in
1956, the State evaluated the capacity to be 6,130 cfs, or 625
cfs per square mile of drainage area, greater than desired.
An undated , unsigned “Hydraulic Study of the Spiliway for
Swiftwater Lake” was obtained from Heikki Elo, the Owner’s
engineers. From a letter in State files, it appears that the
study was made by Mr. John Adams of Lehigh University in 1969.
The study concluded that the Spillway Design Storm was 0.5 PMF
(Probable Maximum Flood). The peak PMF value was determined
to be 9,800 cfs for a s ix—hour , 20—inch  r a i n f a l l .  The max imum
spillway capacity was computed to be 5,190 cfs with the

-
• reservoir level at the top of the dam. The purpose of the

study was to design the energy dissipater at the end of the
epillway chute.

In accordance with criteria established by the
Federal (OCE) Guidelines, the recommended Spillway Design
Flood for this “Small” size dam and “High” hazard potential
classification is 0.5 to 1.0 PM?.

b. Experience Data. There are no records of reservoir
water levels or rainfall within this watershed. There are no
estimates or records of previous high water levels since the
existing spillway was constructed.

L)
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( 
c. Visual Observations. On the date of inspection, the -

only condition observed that would ind icate a reduction in
spiliway capac ity during an ex treme event is the low point of
the embankment at the junction of the embankment and lef t
abutment. The abutment is approx imately at this elevation for
100 feet or more. If overtopping occurs, some f low will  go
down the highway along the lef t side of the reservoir , but
most will flow down the junction of the embankment and
abutment; see Appendix B, sheet 5a. The low point is about 14
inches below the maximum embankment cres t and reduces the
max imum capacity of the reservoir and spillway. Observations
regarding the condition of the downs tream channel, spiliways
and reservoir are located in Appendix B.

d. Overtopping Potential. The overtopping potential •
• of this dam was estimated using the “HEC—l, Darn Safety

Version”, computer program . A brief description of the
program is included in Appendix C. Failure of the upstream 17
foot high, concrete grav i ty dam has been conservatively
neglected. If Lake Minausin Dam fails completely, the many
highway embankments wil l attenuate the d ischarge from its
small capacity (approximately 21.5 acre-feet).

Calculations for this investigation estimate spill—
way d ischarge of about 4,650 cfs or about 0.35 PM? with the
reservoir at the level of the low point of the embankment and
abutment. The HEC-l program computed the peak PM? inflow to
be 13,097 cfs. As shown in Appendix C, max imum reservoir
water surface elevation of 0.5 PM? is 863.04 feet, or about

• eight inches over the embankment.

e. Spiliway Adequacy . A spiliway that will not pass
0.5 PM? without overtopping the dam is rated as “Seriously

• Inadequate”, provided two other conditions are present. One
is failure of the dam by overtopping. The por tion of the
embankment that is overtopped is the new part, for which there
are no available construction records. As shown in Appendix

• B, sheet 5a, most of the water that overtops the abutment will
f low down the junction of the embankment and abutment; a small
portion will flow toward the roadway and away from the dam.

• Failure may be precipitated by erosion at the junction of
embankment and abutment during the 0.5 PMF event.

The second requireme nt for a “Seriously Inadequate”
spillway is that the downstream damage occurring after failure

-
‘ is significantly grea ter than that which would occur from high

• flows just before failure. At the confluence of Swiftwater
• Creek with Forest Hills Run, are at least two houses built in

the flood plain, which will be flooded or damaged by large
flows. Considering discharge from Swiftwater Creek alone, 
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• about one-third of the drainage area, failure of Swiftwater
Lake Dam during 0.5 PMF would increase the stage by about
three feet. This increase in stage, when added to flood flows
in Parad ise Creek from the uncontrolled drainage area, is
expec ted to s ign i f ican t ly  increase downstream damage. There-

• fore, the spillway is rated as •Seriously Inadequate”.

f. Downstream Condition. About 1,800 feet below the
dam , Swlftwater Creek enters Forest Hills Run and, shortly
thereafter, enters Paradise Creek. At the confluence there
are two houses subject to flooding from high flows. About 1.8
miles far ther downstream is the community of Henryv ille where
businesses and homes are built in the flood plain.
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SECTION 6
STRUCTURAL STAB I LITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Visual observations detected
no evidence of existing embankment stability problems. The
upstream slope appears to be stable, with some minor undula-
tions and displacement. The downstream slopes are covered
wi th  dense vegetation which may mask erosion, minor surface
slides and seepage. There are no exter ior  signs or evide nce
indicating that seepage through the dam is occurring that
would have an adverse effect on embankment stability. Stag-
nant water areas noted along the downstream channel of the
original spiliway contain no ev idence of seepage and are
considered minor. Since the condition of the sluice gate
hoist is questionable and the gate was not inspected ,
servicability of this pond drain system could not be assessed.
The spillway showed some signs of spalling and concrete
deterioration which , at this time, do not have a serious
affect on the stability of the structure. The spillway should

• be monitored through annual inspections supplemented by
special inspections after severe storms. If deterioration or
failure of the discharge chute or weir is noted , they should
be repaired immediately.

b. Design and Construction Data. There was no design
documentation and l imited construct ion data available for
review. Since design documentation was not available and
ex i s t ing  records could not confirm the type and placement of
embankment mater ia l ,  an assessment of the static stability
could not be made. Therefore ,  the s tabi l i ty  evaluation was
based on an assessment of the geometric conf igura t ion  of the
embankment and the long history of satisfactory performance of
this s t ruc ture .  This assessment indicates that the embank-

I ment,  at least at th is  time , is stable. Recommendations
• pertaining to field investigations necessary to complete

records on the stability of this embankment and appurtenant
structures are presented in Section 7.

c. Operating Records. There are no operational records
for this s t ructure .

d. Post-Construction Changes. The only modifications
or post—construction changes made to this dam and its
appurtenant structures are described in Section 1.2.

e. Seismic Stability. The dam is located in Seismic
• Zone 1. Normally it can be considered that if a dam in this

zone is stable under static conditions, it can be assumed safe
• for  any expected earthquake conditions. Since there are no •~static stability calculations available, an assessment of the 

~~~~~~~~~ ~~~~~~
- 4 -  seismic stability of the dam could not be made.
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• ( SECTION 7
ASSESSMENT /REMEDIAL MEASURES

7.1 Dam Assessment.

a. Eva lua t ion .  The v i sua l  inspect ion and review of the
very limited design and construction documentution indicate
that the dam and appurtenant structures are in overall fair
condition , with a poor condition being assigned to the pond
drain discharge system. Seepage noted along the ex i s t i ng
discharge channel is not considered to be critical and mino r
spal l ing noted in the spil iway is not considered c r i t i c a l  b u t
should be monitored on a regular basis.

The hydrologic and hydraulic computations presented
in Appendix C indicate that the dam will only pass 35 percent
of the Probable Maximum Flood (PMF) without overtopping. As
the 0.5 PMF storm has been assessed to overtop the dam, this
overtopping is judged to cause failure, significantly increas-
ing damage downstream. Thus, the spiliway is rated “Seriously
I nadequate ” and should be considered unsafe Iu~t—energer~y inacx~ordano with cx zps of Er,ziineers’ Q~iidelines.

In the event of failure not resulting from overtop-
ping , property damage between the dam along Swiftwater Creek,
Forest Hills Run and farthe r down along Paradise Creek is
expected to be excessive and loss of life is probable.

• Therefore , a “Hi gh”  hazard  c l a s s i f i ca t ion  is clearly justi-
fied.

• b. Adequacy of I n f o r m a t i o n .  The in fo rma t ion  available
for th is  inves t iga t ion  was s u f f i c i e n t l y  adequate to evaluate• the major features of the dam and appurtenant structures in
accordance with Phase I Inspection criteria. Addi t ional
studies are recommended in paragraph d, below.

c. Urgency. It is recommended that  the recommendations
-
. presented in Section 7.2 be implemented in accordance with the

criteria provided in that section.

d. Necessity for Additional Studies. It is judged that -
•

additional investigations pertaining to the stability of the
structure are necessary. These recommendations are described
in Section 7.2.

7.2 Remedial Measures.

a. Facilities. It is recommended that the following
steps be taken immediately. All work should be performed
under the direction of a registered professional engineer

- t~~ - experienced In the design of dams.

• 
-
~
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(
(1) A study should be performed to determine the best

method of increasing the spiliway capacity so at
least 0.5 PMF can pass through the reservoir without
over topping. Subsequently , the d ischarge capac ity
of the spiliway should be increased in accordance
with the engineer ’s recommendations .

(2) The embankment crest should be raised to design
elevation of at least 863.

(3) The pond drain valve should be greased , thoroughly
checked for servicability , and rehabilitated , as
necessary.

(4) The downstream slope should be cleared of dense
vegetation and reinspected for any unacceptable
erosion or seepage.

(5) Test borings should be performed , piezometers or
observation wells installed and samples tested to
determine engineering properties of the embankment.
Subsequently, a stability analysis should be per-
formed under supervision of a registered profes-
sional engineer.

The following recommendations should be performed as soon as
practical or on a periodic basis, which should not exceed once
a year. • -

(1) The spilivay chute should be monitored at least
annually and after every severe storm.

(2) If deterioration of the spiliway continues, it
should be assessed by a registered professional
eng ineer and rehabilitated as required .

b. ~peration and Maintenance Procedures. Because of
the location and “High” hazard classification of this dam, a
formal procedure of observation and warning during period s of
high precipitation should be developed and implemented. This
procedure should include a method of warning and possibly
evacuating residents along the creek.

The Owner should develop an operation and mainte-
• nance procedure to be used to insure that the dam is operated

in a safe manner and maintained in the best possible
- • - • j condition. Such a procedure would help prevent the pond drain

gate fr om being in such poor condition.

16
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Sheet 1 of 12
SWIFTWATA’R LAXE DAM

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 90% wooded, with about 20% residential development.~

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 8.56 feet * (188 Acre-Feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 862.2 feet (346 Acre—Feet)

ELEVATION MAXIMUM DESIGN POOL: — 

ELEVATION TOP DAM: 863* feet .

SPILLWAY:

- ~~~, E1.eyat1pr~ - 856.0 feet mininn.n elevation.

b. Type Concre te weir, chute and slotted bucket.

c. Width 100 fee t .

d. Length 120* f eet .

e. Location Splilover ~~~ht abutment.

-
• f . Number and Type of Gates None.

POND DRAIN:

a. Type Concrete gate tower on crest with u/a intake and die outlet.

b. Location At upstream toe.

c. Entrance inverts Unknown . - •

d. Exit Inverts Unknown . 
5

e. Emergency draindown facI l i t ies  36 inch pipe.

HYDROMETEOROLOGICAL GAGES:

a. Type None.

b. Location N/A.

c. Records N/A.
- 4-~~ MAX IMUM NON-DAMAG I NG DISCHARGE :

( )  * Note: All elevations based on epi ll~ay elevation 856 f r om USGS Nc~ .

• , 9
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SHEET 2 of 12

HEC-l REVISED
?LOOD1W~~~~JKPWPXCKAGE

The or iginal Plood Hydrograph package (EE C—i) ,
developed by the Hydrologic Engineering Center, Corps of
Eng ineers , has been modified for use under the National Dam
Inspection Program. The Flood Hydrog r aph Package (EE C— i) ,
Dair Safety Version , hereinafter referred to as, EEC—i, Rev.,
has been modified to require less detailed input and to
include a dam breach analysis. The required input is obtained
from the field inspection of a dam , any available design/evil—
uation data, relatively simple hydraulic calculations, or
information from the USGS Quandrangle maps. The input format
is flexible in order to reflect any unique characteristics of
an individual dam.

EEC—i, Rev, computes a reservoir inflow hydrograph -
based on individual watershed characteristics such as: area,
percentage of impervious surface area, watershed shape, and
hydrograph characteristics determined from regional corrals—
tion studies by the Corps of Engineers, Baltimore District.
The inflow is routed through the reservoir using spiliway -

— discharge data obtained from the field inspection or design
data. Flood storage capacity is determined from USGS maps or
design information and verified by the field inspection. In
the event a spillway cannot discharge 0.5 PEF without
overtopping and failure of the dam, downstream channel
characteristics obtained from the field inspection and USGS
maps are inputed and flows are routed downstream to the damage
center and a dam breach analysis is performed.

Included in this Appendix are the EEC—i, Rev.
pertinent input values and a summary pr int—out tables.

• — -  __ _.
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SX TE GEOLOGY
LAKE SWIFTWATER DAM

Lake Swiftwater Dam is located in the Glaciated Low

Plateaus Section (adjacent to the Pocono Plateau Section) of

the Appalachian Plateaus Physiographic Province. As shown on

Plate F-i, the dam site and surrounding region, as is much of
nor theastern Pennsylvania, is under lain by the Upper Devonian
age Catskill Formation which is overlain by a mantle of

Wisconsin age glacial drift.

No bedroc k exposures were encountered during the
field inspection. Information contained in the State of

Pennsylvania, Department of Environmental Resources files

indicates that the dam is founded upon m hardpan consisting of

- 
- glacial drift. As is typical for glacial deposits, seepage

potential would be an inherent characteristic, particularly

within the Swiftwater Creek channel area.

Seepage observed during the field inspection was

located in the vicinity of the original spiliway (left portion

of dam) where a general marshy soil condition was encountered.

Also, a pool of stagnant water was observed adjacent to the

outlet conduit, but no indication of flow was observed.
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