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~~- I D R N u m b e r  35-20), Delaware River Basin

PREFACE 

Phase I

This repor t has been pr epared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I Investi—
gations. Copies of these guidelines may be obtained from the Office of

investigation is to identify expeditiously those dams which m a y  pose
hazards to human life or property. The assessment of the general condition

~~~ Chief of Engineers, Washington, D.C. 20314. The purpose of a Phase I

• .~ 
: of the dam is based upon available data and visual inspections. Detailed

investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are
beyond the scope of a Phase I investigation; however, the investigation
is intended to identify any need for such 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 cer tain cond itions

W which might otherwise be detectable if inspected under the normal operating
environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions , and

• is evoluntionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through frequent inspections
can unsafe conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines,
the spiliway design flood is based on the estimated “Probable Maximum
Flood” for the region (greatest reasonably possible storm runoff), or

• fractions thereof. The spillway design flood provides a measure of
relative spillvay capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I REPORT

NATIONAL DAN INSPECTION PROGRAM 
~~ i

BRIEF ASSESSMENT OF GENERAL CONDITI ONS • 
—

AND RECOMMENDATIONS “•

• 
. •

Name of Dam: STRACK ’S DAN, NDI NO. PA—00596
————1

State & State No: PENNSYLVANIA, 38—20 .

County: LEBANON / 
• 

I 
-

~~• Stream: TRIBUTARY TO TULPEHOCKEN

Date of Inspection: Apr il 6, 1979

Based on the visual inspection, past performance and the available
engineer ing data, the dam and its appurtenant structures appear to be in
poor condition.

In accordance with the Corps of Engineers’ evaluation guidelines, the
spiliway capacity is inadequate to pass the PMF (Probable Maximum Flood)
peak inflow without overtopping the dam. The project is capable of
passing 27 percer.t of the PMF without overtopping. On the basis of the
hazard classif ication, the spiliway capacity is considered to be inadequate,
but not seriously inadequate. This dam is considered unsafe, non—
emergency.

• The following recoimnendations are presented for action by the owner:

1. That detailed hydrologic, hydraulic and stability studies be
• made by a professional engineer experienced in the design and

construction of dams to determine:

• a. The requirements for improving the capacity of the
spiliway.

b. The requirements for providing a drawdown capability for
the reservoir.

c. The source and condition of the seepage on the embankment
using appropriate instru.entation.

d. The stability condition of the aFankm.nt siope and if
found critical, determine easuret for improving the
condition.
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2. That the smbsnkment crest be raised immed iately to a uniform
height of elevation 523.2 (.5 feet above present low point) to
improve the capacity of the spiliway.

3. Thit all trmas1 brush and weeds be removed from the embank-
emit.

4. That M.quat. protection be installed to prevent further
undermining of spiliwsy slab and erosion of spiliway chute.

5, That a regular maintenanc, procedure be established for the
embankment and spiliwsy.

6. That a regular inspection program be established for the
facilities, which should include a weekly visit to the sit, by
representatives of th. owner.

7. That a formal. surveillance and downstream warning system be
developed to be used during periods of high or prolonged
rainfall or during other mergency conditton~.

SUBMITTED rf: APPROV ED BY:

BERGER ASSOC IATES , INC.
HARRISbURG, PENNSYLVANiA

DATE: May 29, 1979 • •
Colonel, Corps of ~ tgtn.ere
Dist rict ~iginaer

/ 4 DATE 2’~~ Juv 19
~‘ ,sQ,u1Istv& ~~
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PHASE I INSPEC TION REPORT

NATIONA L DAM INSPECTION PROGRAM

STRACK’S DAN

NDI-ID NO. PA-00596
DER— ID NO. 38—20

SECTION 1 — PROJECT INFORMATION

11 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 inspections of dams throughout the United States.

B. Purpose

The purpose is to determtne if the dam constitutes a hazard to
human life and property.

1.2 DESCRIPTION OF PROJECT

A. Description of Darn and A j~~rtenances

.‘
~ Note: The only available general plan of the dam (Plate IV,

Appendix F), used a spiliway elevation 100 as datum. The
spiliway elevation on available HUD Flood Study Maps is 517.7.
This elevation has been used in this report as datum.

Strack’s Dam, identified on the U.S.G.S. map as Myerstown
Reservoir, is an earthf ill dam with a maximum height of about 25 feet
above original ground. The length of the earthf ill structure is about
500 feet and the low point in the crest of the dam is 5 feet above the
spiliway crest. The spiliway Is located in the left abutment and has
been cut into the hillside. The foundation of a pump house is located
at the downstream toe of the dam near the right abutment. The inspection 

—
team could not determine if ther~’ is a drawdown pipe located under the
embankment. Clearing of debris in the foundation of the pumphouse would
be required to determine if there are any valves or gates in the area.,

\N.. ?
B. Location: Jackson Township, Lebanon County, PA ~~

U.S .G . S .  Quadr~.~g1e, Bethel, PA
Latitude 40’— 23 . l’ . Longitude 76 —20.5’
(Appendix F , Plates I and II)

_ _  • __ _ _•~_ •__ __ •-•___•~•_,*• -~~~~~~~~~~~ —--~~--- - - - - • - -~ -.--~~• -



I ~~~~C Size Classification Small (25 feet high, 480 acre—feet
at- present low crest elevation)

D. Hazard Classification: Significant (Section 3.l.E)

E. Ownership: Mverstown Water Authority
515 South College Street
Mverstown, Pa. 170b7

F. Purpose of Dam: Recreation

C. Design and Construction )Itsç2~~

A drawing in the f il e s  of Pennsylvania Department of Environ-
mental Resources (PennDER) dated 1895 (Plate I I I , Appendix F) has a
general plan of the reservoir. The actual construction date , however ,
is unknown . A report by the Water Supply Commission , predecessor of
PennDE R , dated February 20. 1919, States that the date of construction,
design engineer , and construction meth~J3 were all unknown . The dam
could have been constructed by the Union Canai Company . which would
indicate that the dam is at least 150 years old .

In 1933, an e f fo r t  was made to reduce leakage by drilling
holes in the embankment at leakage points and to fill these holes with
tamped clay . Only three holes were drilled . In 1938 , a lateral drainage
system was installed in the downstream embankment (Plate V , Appendix F).

H. Normal flperating Procedures

The dam is presently owned by tne Myerstown Water Author i ty,
but has not been considered or used as a standby reservoir for many
years. 

- 
Operating procedures do not exist and the reservoir is used only

for fishing. The spillway is the only known discharge outlet.

1 3  PERTINENT DATA

A. Drainage Area (square miles)

Computed for thin report 1.5
(Original design used 1.2 sq.mi.)

B. Discharge at Dam Site (cubic feet per second)
See Appendix C for hydraulic calculations.

Maximum known flood, 1972 (Agnes). Inf low estimated
on basis of records for USGS gage on Beck Creek
near Cleuna 1,370

Outlet works low—pool outlet at pool E]ev. 515 None

— 2 —
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Spiliway capacity at pooi Ely . S.~2 .7  (low point ) 510

C. Elevation (feet above mean sea level)

Top ef dam (in 1919)

Present low point of dam

Spiliway crest 517.7

Upstream portal invert of outlet tunnel None

Downstream portal invert of outlet tunnel None

Streambed at center ! Inc of dam 498t

D. ReservoIr (miles)

Length of maximum poo l .6

Length of normal pool ..~e

- — 

c 
K . Storage (acre— feet)

Spiliway crest (Kiev. c17.7)

Top of dam (Kiev . ~~~~~

F. Reservoir Surface (~t’rcs)

Top of dam (Kiev. S~~.7) 58

Spiliway crest (Kiev . 517.7) 30 
I

C. Dam

• See Plates I I I , IV and V 1 Appendix F , for available plan and
sections.

Type: Earthfill.

Length: 500 feet embankment and 16 feet apiliway.

• Height: 25 feet above strt’ambed.

Top Width: Varies from 8 to 11 feet

• Ic
1 

_ _ _ _
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I.
Side Slopes: Upstream 1.611 to lv (survey, above flowl ine)

Downstream 1.711 to 1V (survey)

Zoning: Unknown

Imp.rvioi -~ Core: Unknown

Cutoff: Unknown

Grout Curtain: Unknown

H. Outlet Facilities

None

1. ~pjUway

Type: Uncontrolled broadcrested welt with chute in left
abutment.

Length: 16 feet between stone masonry wall.

Crest Elevation: Weir crest is dipped with low point of 517.7
at center and abou t 3— tnc h~s higher near abutment walls.

Chute: Paved over ~ S feet length, without training walls.
Beyond this point , unlined .

J. Regulating t~ttlet

None

1
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN

A. Hydrology and Hydraulics

The PennDER files did •ot contain hydrologic or hydraulic data
for this dam. The first inspection report , dated February 1919, states
that the drainage area was 1.2 square miles, that the surface area of
the reservoir at spillway crest was 30 acres and that the storage volume
was 262 acre—feet. The spiliway capacity was given as 700 cfs and

- - considered to be adequate.

B. Embankment

Design data for the embankment are apparently nonexistant.
• The material used for the embankment was described in the 1919 report as

clayey shale and some rocks. The slopes of the embankment were unpro-
tected at that time. The downstream slope was 2H to 1V , the crest had

•
- • an Irregular width and the upstream slope above the norma l pool level

was very steep (1.311 to lv). The slope below the normal waterlitie was
about 211 to IV.

• 

- 

Inspection reports by PennDER indicate that seepage through
• - the embankment increased through the years and caused a serious concern

for the safety of the dam. See Appendix B, page B—6 and Section 2.2.

C. Appurtenant Structures

- 
The data search did not find any drawings or design information

- relative to the spiliway or the outlet works. A drawing, dated 1900,
indicates a 48—inch intake pipe from the upstream toe to the pumphouse.

• Evidence of this pipe could not be found on other drawings or in the
field.

2.2 CONSTRUCTION

There is no information In the files concerning the original con-
struction of the dam. Inspection reports by PennDER from 1919 to 1938
indicate that seepage through the embankment became worse through the
years. In 1919, it was reported that large trees, estimated to be at
least 30 years old, covered both slopes and the crest of the dam . Trees

• on the upstream slope were cut in 1921. In 1929 the trees on the down-
stream slope were removed. The saturation line on the downstream slope
varied in the reports from halfway up to within 8 feet from the top. In

• general, the saturation was the highest on the right side over 100 fee t,
— from where it gradually dropped . The left end of the embankment had the

• — 5 —
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1~ saturation line about 6 feet above the toe. Riprap was placed on the
upstream slope in 1933 as protection against wave action and 2 or 3
holes were drilled near the left  end of the embankment and filled with
clay. A letter states that no other holes were drilled because the
drilled holes indicated that there was no leakage through the embank-
ment, but seepage came through the foundation. In 1938 the old tree
stumps were removed on the downstream slope and a drainage system was
installed. The drainage system consisted of placing 4—inch vitrified
drainage tile laid in crushed rock. These laterals were placed at 20—
foot centers (See Plate V, Appendix F), and intercepted at the toe by a
6—inch pipe drain along the toe of the embankment. This drain tannin—
ates below the pumphouse and in the splllway. It appears that this
drainage system is not working properly because the embankment still is
saturated at many locations.

2.3 OPERATION

Since at least 1895, the reservoir has been operated for the Borough
of Myerstown. First by the Myerstown Water Company and aince 1959, by
the !iyerstown Water Authority. At present the reservoir is on a standby
supply basis but is mostly used for fishing. Records of operation are

• not maintained.

t ~
- 2.4 EVALUATION

- -F

• 

~
• A. Availability

The available engineering data is contained in the f iles of
PennDER. The owner stated that no drawings or other information was
available in his office.

B. Adequacy

1. Hydrology and Hydraulics

The available data Is not considered to be sufficient to
review the hydrologic and hydranlic engineering analysis made for this
dam.

2. Embankment -

The files did not contain sufficient information to
review the adequacy of the embankment design.

3. Appurtenant Structures

Detail drawings of the appurtenant structures are
apparently nonexistant and it is unknown if the foundation of the spill—
way can be considered adequate.

- 6 -  
•
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C. Operating Records

Formal records of operation are not maintained . The only
available information was obtained from inspection reports written by
State representatives. Based on these reports, it appears that main-
tenance of the facilities was poor and that seepage conditions were
serious between 1919 and 1938. For a summary of these reports, see
Appendix B.

D. Post Construction Changes

The only reported modification made to the dam consisted of
the installation of a drainage system in the downstream slope of the
embankment (see Section 2.2) .

L
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SECTION 3- VISUAL iNSPECTiON

3.1 FINDINGS

A. General

The general appearance of Strack ’ s Dam is poor. The down —
st ream slope is saturated over most or its hei ght and has a heavy grow th

• of t rees. Drawdown facil i t ies do not exist and the spiliway discharge
channel is unprotected over most of its length. The dam (0 owned by the
Mye rstown Water Authori ty,  but the la nd adjacent to the reservoir is
owned privately and at present the reservoir is used for recreation . A
telephone conversation with Mr . Hhlgartn er , Superintendent of the Water

• Authority indicates that the Auth or i ty  very seldom visits the dam site.

The visual inspection check list is in Appendix A of this
report , including sketches of survey in formation of the profile of the
dam breast and typical sections. Photographs taken during the inspection
are reproduced in Appendix E.

•
- B. Embankment

• ( The upstream slope of the dam was in fair condition and appears
to be stable. Several gullys were evident at the top and several trees
on the slope should be removed . Old stumps of previously cut trees
indicate that many large trees were on this slope. The top of the dam
has some light brush and a dirt footpath , indicating that the breast is

• extensively used by fishermen . The profile of the crest was surveyed
: (see Plate A— l i , Appe ndix A) and appear s to be below the design elevation.

• The downstream slope has a dense growth of brush and trees,
with trees up to 18 inches in d iamett’r. The brush prevents close obser—
vatton of the slope and sloughage or slippage areas were not noticed .
The slope is, however , satu rated and soft over most of its height.  At
the toe and downstream of the toe , the ground is totally satura ted,
ma rshy and soft .  The soft condition of the slope has caused sonic trees
to be uprooted and it is feared that  additional uprooting of trees could
occur .  The subsurface drainage system installed on the downstream slope
and in the toe is not funct ioning properly .

C. Appurtenant Structures

The broadcrested , uncontrolled spi liway is cut into the lef t
• abutment .  The forebay area ls ahaflow and there are no training walls .

Two short masonry stone abutment walls are i icated at the weir , which is
paved with concrete. The paved chute is ab~”t 35 feet long, with a 13

U
- 8 -
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• percent slope , where it drops ver t ical ly  2.5 feet to an unlined channel
with easily erodable material.  Considerable erosion has occurred and
the end of the chute is partially undermined (see photographs , Appendi x
E).

The reservoir has no Intake structure. Only the foundation of
an old pumphouse is left at the downstream toe near the right abutment.
The rusty remains of an unidentified mechanism, possibly a gear valve,
is located in the ruins of the pumphouse. It appears that the reservoir
does not have any drawdown facilities.

D, Reservoir Area

The banks of the reservo ir appear to be stable , the lake is
surrounded by cultivated land and some light woodland . A small reservoir
located on the north bank has been breached . Information about siltation
in the lake was not available .

E. Downst ream Channel

The downstream channel is the natural 5tream with some wood—
• lands and some farmland . There are no houses located close to the

stream over the first 1.2 miles until the stream reaches Route 422. The
flood pla in is wide and it is expected that loss of l ife could occur if
the dam would fail due to overtopping. The hazard category for this dam
is considered to be “Significant”.

3.2 EVALUATiON

The Strack’s Dam and its appurtenant works appear to be in poor
condition. The saturation of the downstream slope and along its toe are
points of serious concern. The heavy growth on the slope and the condition
of the apillway calls for immediate maintenance.

(
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SECTI ON 4 - OPERATIONA L PROCEDURES

4.1 PROCEDURE

• The dam is owned by the Myerstown Water Authority, but the facil—
• i ties have not been used in their  system for many years. In its present

condition it could not be used due to lack of pipes and valve control.
There are no procedures for operating these facilities.

4.2 MAINTENANCE OF DAN

Maintenance on the embankment has not been performed in at least
the last 10 years.

4.3 MAINTENANCE OF OPERATING FACILITIES

The operating facilities are limited to the uncontrolled spiliway
and an abandoned pumphouse which have no t been main tained for several
years.

4.4 WARNING SYSTEM

(J A forma l surveillan ce and downs tream warn ing system has not been
established by the owners. During recent years, very few if any visits
have been made to the dam by representatives of the Authority.

4.5 EVALUATION

Operational procedures for these facilities do not exist at present.
A maintenance schedule for the embankment and spillway should be estab-
lished . A formal surveillance and downstream warning system should be
developed by the owner to be used during periods of high or prolonged
p recipit ation .

- - 
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SECTION 5 - HYDROLOGYJWIDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraul ic analyses available from PennDER
for Strack’s Dam were not very extensive. No stage—storage curve, stage
discharge curve, design storm da ta, flood hydrographs or flood routings
were available.

A seven—page report prepared in 1919 by the Water Supply
Commission of Pennsylvania listed the capacity of the reservoir as 85.4
million gallons. This report also indicated that the spiliway was 17

• feet long, 6 feet below the top of the dam and had a capacity of 700
cfs.

B. Experience Data

• There were no records available for past floods. Calculations
based on the records of the U.S.G.S. gaging station on Beck Creek , nea r

- 
• Cleona , indicate that the greatest flood, in recen t years , occurred on

June 22, 1972, and produced ~n inflow to the reservoir of about 1,370
• cfs. It is unknown if damage to the facilities occurred on that date.

C. Visual Observations

• The files available from PennDER contained a plan of the dam
and reservoir, da ted October , 1909, which 5hoved a 48—inch blowoff pipe
through the embankmen t and discharg ing at the pumphouse. During this

• inspection, the existence of the blowoff pipe could not be verified.
The remains of a 20—inch pipe were found in the ruins of the old pump—

• house. This pipe appeared to be coming through the embankment. No
— 

~
- control was found for this pipe or any other pipes; therefore, if any

blowoff plp- exists, it would be inoperable. An inspection report dated
March, 1929, indicated that the blowoff had upstream control and at that
time the control platform was partially collapsed . The platform was
nonexistent at the time of this inspection.

• 

D. Overtopping Potential

Strack’s Dam has a total storage capacity of 480 acre—feet and
an overall height of 25 feet, both referenced to the top of the dam.
These dimensions indicate a size classification of “Small”. The hazard
classification is “Significant” (see Section 3.1.E).

The recommended Spilivay Design Flood (SDF) for a dam having
the above classifications is the 100—year flood to one—half the Probable

i~.— 1 1 —
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‘ C
Max imum Flood (PMF). The recommended capacity for this dam is 1/2
PM?. For this dam, the PM? peak inflow is about 3,480 cia (see Appendix
C for HEC—l inflow computations).

Comparison of the estimated PM? peak inflow of 3,480 cf a with
the estimated spiliway discharge capacity of about 510 cfs indicates
that a potent ial for overtopping of the Strack’s Dam exists.

An estimate of the storage effect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this
dam does not have the necessary storage available to pass the one—half
PMF with overtopping . The spiliway—reservoir system can pass a flood
event equal to 27 percent of a PMF.

E. Spil1wa~y Adequacy

The sm all size category and significant hazard category , in
accordance with the Corps of Engineers criteria and guidelines, indi-
cates tha t the spillway design flood for this dam should be the 100—year
flood to one—h alf the Probable Maximum Flood .

Calculations show that the spillway discharge capacity and
- 

• reservoir storage capacity combine to handle 27 percent .f the PMF
(Refer to Sheet 7 of Appendix C), based on the present low point in the
embankment.

• Since the spiliway discharge and reservoir storage capacity
cannot pass one—half of the PMF without overtopping, .and because the
downstream hazard to loss of l i fe  Is significant and this hazard is not
signif icant ly increased when the dam is overtopped, the spiliway is
Judged to be inadequate but not seriously inadequate.

The hydrologic analysis for this investigation was based upon
existing conditions of the watershed. The effects of future development
were not considered.

— 2 2 -.
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• SECTION 6 - STRUCTURAL STABILITY

- 

6 1  EVALUATION OF STRUCTURAL STAB ILITY
- 

• A. Visual Observations

- 1. Embankment

- 

The visual Inspection of the embankment did not detect• signs of sloughage or slippage. The saturated condition of the slope
and toe and the many large trees on the siope could, however , cause a

- serious unstable condition of th ’ downstream slope. This condition is
of serious concern and should be thoroughly investigated. The upstream

- slope , above the waterline, was surveyed as being 1.60 to 1V and the
downstrea* slope varied from 1.70 to IV to 2.10 to lv. The crest width

-
• varied from 8 feet to ii feet. The crest profile is below the elevation

reported in 1919 ( feet above spiliway crest). Refer to Appendix A,
Plates A—I, A— IL and A—Ill.

2. Appurtenant Structures

— The spt llway weir was in fair condition and slightly
dipped towards the center . t’he approach has no training walls and a• la rge discharge over the weir coutti cause etosion to the right of the
spiliway. The abutment walls of the spiliway are short and low. The

• spiliway chute is paved over 35 feet of its length and further erosion
of this channel, downstream of the weir, can be expected.

B. Design and Construction Data

1. Embankment

Records of design or construction data do not exist. A
drawing detailing the installation of the subsurface drainage system on
the downstream slope is in tht f (Ie Refer to Appendix F, Plate IV.

I Appurtenant Structures

• 

• Design or construction data for the appurtenant structures
are limited to a general plan of the reservoir (Appendix F, Plate III),
which shows the original piping arrangement in the pumphouse.

C . Operating Records

Formal operating records for these faciliUes have not been
maintained. The file. of PennDRR contain reports on inspection since
1919, indicating that saturation and seepage has been a serious problem

( since at least that year .

- 13 -
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D. Post Construction Changeø

Files indicate that the only -major change occurred in 1938,
when a subsurface drainage system was installed on the downstream siop.
and at the toe. -

B. Seismic Stability

This dam is located in Seismic Zone 1 and it is considered
that the static stability is s u f f i cient to withstand minor ear thquake
induced dynamic forces. No studies or calculations have been made to
confirm this assumption.

• I C

• t
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H SECTION 7 - ASSESSMENT AND RECO?~4ENDATIONS

7 1  DAM ASSESSMENT

A. Safety

The visual inspection , the rev iew of available design data and
the operational history indicates that Strack’s Dam is in poor condition.
The heavy growth on and the saturated condition of the downstream slope

• and the toe of the embankment are of serious concern. Maintenance
procedures for the embankment and facilities are nonexisting.

In accordance with the Corps of Engineers’ evaluation guide-
lines, the combination of storage and spiliway capacity is sufficient to
pass 27 percent of the Probable Maximum Flood (PMF). The hazard cate-
gory is significant. The spillway is, therefore, considered to be
inadequate but not seriously inadequate. This dam is considered unsafe,

• non—emergency.

B. Adequacy of Information

The available data is not considered sufficient to make a(,~~) detailed assessment of the embankment or to assess the saturated condi-
tion of the downstream slope . 

•

C. Urgency

Because of the serious concern for the saturated condition of
the downstream slope, it is considered important that the recommendations
presented in this report should be implemented at once.

D. Necessity for Additional Studies

The results of this inspection indicate the need for detailed
hydrologic, hydraulic and stability studies to determine the require-
ments for improving the capacity of the spiliway and for providing
drawdown capability of the reservoir, to investigate and evaluate the
seepage conditions on and below the toe of the embankment and to deter-
mine the stability condition of the embankment.

7.2 REC O~*4ENDATIONS

A. Facilities

The following recommendations are presented for immediate
action by the oimer~

L •

L 
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1. That detailed hydrologic, hydraulic and stability studies

be made by a professional engineer experienced in the
design and const ruct ion of dams to determine :

a. The requirements for improving the capacity of the
spiliway.

b. The requirements for providing a drawdown capability
for the reservoir.

• c. The source and condition of the seepage on the
embankment using appropriate instrumentation.

d. The stability condition of the embankment slope and
if found critical, determine measures for improving
the condition.

2. That the embankment crest be raised immediately to a
uniform height of elevation 523.2 (.5 feet above present

• low point)  to improve the capacity of the spiilway.

3. That all trees , brush and weeds be removed from the
- embankment.

4. That adequate protectio n be installed to prevent further
undermining of spillway slab and erosion of spillway
chute.

B. Operation and Maint en ance Procedures ’

1. That a regular maintenance procedure be established for
the embankment and spillway.

2. That a regular inspection program be established for the
facilities, wh ich should include a weekly visit to the

— site by representatives of the owner.

3. That a forma l surveillance and downstream warning system
be developed to be used during periods of high or prolonged
rainfall or during other emergency conditions.

( -
)
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CHECK LI ST

PHASE I - VISUAL. INSPECTION REPORT

PA bER t 38—20 NDI tIO . PA-DO 596

NAM E OF DAM Strack ’ s Lake Dam HAZARD CATEGORY - Significant —
‘TVPE OF DAM Earthfilj.

LOCATION Jackson TOWNSHIP Lebanon COUNTY , PENNSYLVANIA

INSPECTION DATE 4/6/79 WEATHER Sunny -. W1nd~ TEMPERATURE 40’s

INSPECTORS : R. Houseal (Recorder) OWNER’S REPRESENTATIVE(s):

R. Shireman None

H. Jongsma Called Mr. Hi li gart uer —
no information 

-

A. Bartlett

NORMAL POOL ELEVAT I ON : 517.7 AT TIME OF INSPECTION :

BREAST ELEVAT ION : 522.7 
-~~~~~~ POOL EL EVAT I ON : 517.8

SPILLWAY ELEVAT I ON : 517.7 (HU D Map) TAILWATER ELEVAT I ON :_______

MAX I MUM RECORDED POOL ELEVAT I ON : No records —

GENERAL COMMENTS:

The downst ream elope is overgrown wi th  large trees and saturated with
water. The spillway chute is short and unprotected beyond a point
35 feet beyond the weir.

I
A-I
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NDI NO. PA-OO 596
VISUAL INSPECTION

EMBANKMENT

________________________ OBSERVATIONS _AND_REMARKS
A. SURFACE CRACKS None detectable .

B. UNUSUAL MOVEMENT None detectable due to wooded area (brush andBEYOND TOE trees). Area beyond toe is soft and wet.

C. SLOIJGH I NG OR EROS ION Downstream slope covered with brush and trees.OF EMBANKMENT OR Slope seepage extensive. Slope surface unevenABUTMENT SLOPES but could not identify any sloughing. Several
gullys at upstream side.

D. ALIGNMENT OF CREST:
HOR I ZONTAL: Horizontal alignment good.
VERTICAL: Vertical — See profile Plate A—Il.

g - E. RIPRAP FAILURES No riprap, except some stone at waterline.
• -

F. JUNCTION EMBANKMENT Sound junctures with spiliway on left and
• & ABUTMENT OR natural ground on right.

SP I LLWA Y

G. SEEPAGE Extensive seepage along entire length of
downstream embankment slope.

H. DRAINS Subsurface drains outletting near old pumphouse.

J. GAGES & RECORDER None.

K. COVER (GROWTH) Upstream slope short weed growth, several trees
6” to 10” dia. Other larger trees have been cut;
stumps still in slope. Downstream slope heavy

_________________________ brush, many trees 14” to 18” on slope. Top: hg1
brush and dirt path.

_ _ _ _- -  
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1101 NO. PA-OO 596

VISUA L. INSPECTION
4, . OUTLET WORKS

_____________________ 
OBSERVATIONS_AND_ REMARKS

A. I NTAKE STRUCTURE None.

B. OUTLET STRUCTURE None.
Old pumphouse, only founda tion lef t and one rusted
gear valve.

C. OUTLET CHANNEL Channel to creek.

D. GATES None.

E. EMERGENCY GATE None.

F. OPERATION & None.
CONTROL

G. BRIDGE (ACCESSJ 
-

None.

( • )
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NIH NO. PA-OO ~~~

VISUA L INSP EC T ION
— SPI LLWAY

______________________ 
OBSERVAT IONS_AND_REMARKS

A. APPROACH CHANN EL Directly from the reservoir — no channel.
Shallow.

B. W E I R :
Crest Cond Ition Broadcrested , uncontrolled weir.
Cracks None.
Deterioration No.
Foundation Not visible .
Abutments Small and short walls in good condition .

C. DISCH~RGE CHANNEL: -____________________________________________________

L ining First part over 35 feet concrete slab , no walls.
Cracks No.
Stilli n g  Basin None.

End of slab unth.rmtned. Rest of channel excavated
in hil ls ide, unprotected and considerable erosion.

D. BRIDGE & PIER S None. ~~~
-

E. GAItS & OPERAT I ON None.
EQUIPMENT

F. CONTROL & HISTORY None.

A-li
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NDI NO. PA-OO 596

V I S U A L  I N S P E C T I O N

_______________________ 
OBSER\IATIONS AND REMARKS

INSTRUMENTAT I ON

Monumentation None.

Observation Well s None .

W e i r s  None.

P i e zometers None.

Staff Gauge None .

Other None

R E S E R V O I R
g - -_ 

Cultivated land and some light woodland .
S’ope s

S e d i m e n t a t i o n Unknown .
S

Wate r shed Rolling farmland and village of Kuta town .
Desc r i pt i on

DOWNSTREAM CHANNEL

Condition Natural stream , some steep drops.

Slopes Woodland and some farmland .

Approx i mate
Population None till Route 422.

No. Homes None in flood plain till Route 422.

A-5
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CHECK LIST
ENG I NEERING DATA

PA DER d 38—20 NDI NO . PA-OO 596

NAME OF DAM Strack’s Dam

ITEM RE MARKS

AS-BU I LT DRAW I NGS None.

REGIONAL VICINITY MAP U.S.G.S. Quadrang le — Bethel , Pa.
See P l a t e  I I , Appendix F

CONSTRUCT I ON HISTORY None.

~
GENERAL PLAN OF DAM Plate IV, Appendix F (dated October 1933).

• TYPICAL SECTIONS Plate IV, Appendix F.
OF DAM

OUTLETS: None.
PLAN
D E T A I L S
CONSTRA I NTS
DISCHARGE RAT I NG S

C
• B— l 
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r ND I NO . PA OO 596

E N G I N E E R I N G  DATA

ITEM REMARKS ¶

RAINFALL & None.
RESERVOIR RECORDS

DESIGN REPORTS None.

GEOLOGY REPORTS
None.

DESIGN COMPUTAT IONS: None.
HYDROLOGY &

- HYDRAUL I CS
DAM S T A B I L I T Y
SEEPAGE STUDIES

MATERIALS INVESTIGATION S: None.
BORING RECORDS
LABORATORY
F I E L D

POST CONSTRUCT I ON Plate IV , Appendix F and in PennDER files.
SURVEYS OF DAM

BORROW SOURCES Unknown.

(I
B-2
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NDI NO. PA-OO 596

- E N G I N E E R I N G  DATA
p

I TEM REMARK S

MON ITORING SYSTEMS None.

MODIFICAT I ONS Unknown.

HIGH POOL RECORDS Not recorded.

POST CONSTRUCTIO N Inspection Report by PennDER and its predecessor.
E N G I N E E R I N G  STUDIES

— & REPORTS
I
‘I

PRIOR ACCIDENTS OR None recorded.
F A I L U R E  OF DAM

Descript ion :

Reports:

MAINTENANCE & Inspection Reports by PennDER.
OPERAT I ON RECORDS

• SP I LLWAY PLAN , SECTIONS None available.
AND DETAILS

t 7 •  

•

: 
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ND I NO. PA OO çg
~

E N G I N E E R I N G  DATA

I TEM REMARKS

O OPERAT I NG EQU I PMENT , Pla te III , Appendix F.
PLANS & DETA I LS

CONSTRUCTION RECORDS None.

In PennDER files. Serious leakage problems since
P R E V I O U S  I N S P EC T I O N  1919. Drainage system installed in 1938. Down—

REPORTS & DEFICIENCIES stream slope was saturated. 30 year old trees
reported in 1919 on upstream and downstream
slopes and on crest of dam. Spillway deteriorated
in 1924.

MISCELLANEOUS

• 0

_____ ____
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NDI NO. PA-OO 596

CHECK LIST
HYDRO1O~ IC AND HYDRAULIC

ENGIN?ERING DATA

• DRA INAGE AREA CHARACTERISTICS : Rolling fansland and village of Kutztown .

ELEVAT ION:

TOP NORMAL POOL & STORAGE CAPAC ITY : EIev .517.7 2b2 Acre-Fee t

TOP FLOOD CONTROL POOL £ STORAG E CAPACITY: EIev.522 .7 480Acre-Fe et

MAXIMUM DESIGN POOL: 
- 

Elev . Unknown

TOP DAM: 
- 

EIev . 522.7

SP I LLWAY :

a. Elevation 517.7 
-~~~ 

- -

b . Type Broadcrested weir__-

c. Width 
- 

16 
—

d. Length 35

e. Location SpU lover 
- 

Left  end of embankment.

f .  Numb e r and Type of Gates None.

OUTLET WORKS :

a. Type Unknown

b. Loca t i o n

c. Entrance i nverts

d. Exi t inver ts 
—

e. Emergency drawdown facilities ___________________________

HYDROMETEOROL OG I CAL GAGES:

a. Type None

b. Location 
-

c. Records None

( ) MAX IMUM NON-DAMAG I NG DISCHARGE: 510 cfs

I 
_ _ _- — 
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SUMMARY OF INSPE CTION REPORTS
BY STATE REPRESENTATIVES

February, 1919: Both slopes and crest covered with trees (at least
30 years old). No seepage detected. Swampy beyond
toe.

• April, 1921: Trees cut on upstream slope. Two small leaks on
downstream slope at right end at pool level. Down-
stream slope soggy.

May, 1924: Uneven crest. Badly eroded upstream slope. Toe
swampy. Trees on downstream slope.

May, 1927: Same cond ition. Seepage at 60 feet from right end
to the left of the pumphouse. Slope saturated to
within 8 feet from top. Saturation line drops
gradually to toe at left end. It appears leakage
more serious than in 1919. Chance of failure

• mentioned.

August, 1928: Same conditiOn.
- 
U

March, 1929: Trees cut on downstream slope. More leakage than
previous, to within 4 feet from pool level.

June , 1931: Embankment saturated over full  length. Seepage at
right end is in the form of two small streams at 6
feet above the toe. Unsafe condition.

April , 1932: Leakage getting worse. Also leakage at blowof I
- • pipe.

June, 1934: Same condition.

April , 1935: Saturation halfwa y up at right end , continuous over
100 feet and then gradually drops to 6 feet above
toe. - •

January, 1939: Embankment cleared, drainage system completed.
Downstream slope appears to be saturated.

May , 1940: Water coming from two places near lef t end , two
places near center and one place at right end.
Water appearing 6 to 8 feet above toe. Seepage
along full toe length. Beyond toe swampy.

8—6
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it ,
March , 1942: Flow from dra inp ipe equivalent to 1.5—inch pipe.

Toe appears not as wet. Spillway abutments in poor
condition.

March, 1946: Brush on slope. Water seepage on lower 10 feet
(saturated). Capacity of spillway considered to be

- less than 50 percent of required capacity.

March , 1959: ~~ush and trees. Some leakage.

October, 1970: Some seepage. Brush and trees.

I
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EYDROLOGY AND HYDRAULIC CALCULATIONS
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SUMMARY DESCRIPTION
OF

FLOOD HYDROG’RAI’H PACKAG E (NEC-i)
• DAM SAFETY VERSION

— The hydrologic and hydraulic evaluation for this inspec tion report
has employed computer techniques using the Corps of Engineers computer

• program identified as the Flood Hydrograph Package (N EC— i)  Dam Safety
-
- 

Version.

The program has been designed to enable the user to i~erform twobasic types of hydrologic .in~ilyses: (1) the evaluation of the over—
topping potential of the !am , and (2) the capability to estimate the
d own stream hydrologIc—hydraulIc consequences resulting from assumed
structural failures of the dani. A brief summary of the computation
procedures typically used in the dani overtopping analysis is shown
below.

— Development of an !ri f low hydrograph to the reservoir.

— Routing of the in! low hydrograph(s) through the reservoir to
determine if the event(s) analyzed would overtop the dam .

k-.) — Routing of the outflow hydrograph(s) of the i eservoir to
desired dow’~stream h’~attons. The results provide the peak
discharge, time of the peak discharge and maximum stage of
each routed hydrograph .11 the outlet I the reach.

The output data provided by this program p ermi t s  the comparison of
downstream condit ions just p r i o r  to ~i breach f a i l u r e  w i t h  that  a f t e r  a
breach f i t l u r e  and the det erm inat  ion as to whether or not there is a
s i g ni f i c a n t  increase in the h.izard to loss of life as a result of such a
f a i l u re .

The resul ts of the stu~t tes  conducted for  this  report are presented
in Section 5.

For detailed information regarding this program refer to the Users
Msnu.iI for  the Flood HydrograpI~ Package (NEC—i) Dam Safety Version
prepared by the Hydrologic Engineering Center , U. S. Army Corps of
Engineers , Davis , California .
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GEOLOGIC REPORT

Bedrock — Darn and Reservoir

Formation Name: Formerly called Martinsburg Formation, now included
in “Hamburg Sequence” .

Lithology: The dam is located in the gray shale fad es of the
Hamburg sequence. This is a medium gray to dark gray shale and
silty shale, which weathers to a light tan or buff. The limestone

- fac ies of the Hamburg sequence consists of thin bedded , platy, dark
gray limestone interbedded with black shale. Some beds of massive
limestone, sandy dolomite, and intraformational conglomerate may
also occur. Some of this limestone facies is present in the
reservoir area.

Structure

The Hamburg sequence has had a long and complex structural history.
The beds are tightly f olded, and faulted; and cleavage often obscures
the bedding. At the dam the trend of the bedding and cleavage is
approximately E—W, dip is probably to the south. No faults have
been mapped close to the dam, but exposures are few and detailed
mapping has not been completed in the area.

Air Photo fracture traces trend N—S, N30°E, and N35°W.

Overburden

No core boring information is available tor this dam, which was
originally built in 1820. The overburden in this area consists of
weathered shale, which is commonly 10 to 30 feet thick. Alluvium
in the valleys of small creeks generally consists of silt and clay
with minor sand and gravel.

Aquifer Characteristics

- 

The Martinsburg shale is an essentially impermeable rock and ground
water movement is along secondary fractures, joints and cleavage.
The upper weathered zone is usually quite permeable, and in the
unweathered shale major fracture zones can also be quite permeable.
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Diacuss~on

This is a very old dam , built  or iginally fo r the Union Canal system.
As far as is known none of these dams had any kind of cutoff trench
or wall. The darn has a long history of leakage , much of which is
probably moving through the weathered shale bedrock. Although
limestone has been mapped in the reservoir area, it is not known to

.5— . - - - - s .  - - .  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Th,~theréfbre, no reâsdn t~o be1jávé
that the continued seepage through the bedrock has significantly
altered the rock.

Sources of Information

1. Geologic Map of the Bethel Quadrangle (1977) in open file .
Pa. Geological Survey, Harrisburg, Pa.

2. Air Photographs, 1:24,000, 1969.

3. Inspection reports in file.
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