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PREFACE

This report is prepared under guidance contained in the
Recommended Guidel ines 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 darns 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 pr ior 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 norma l operati ng
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
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 p oint in the future. Only through frequent inspections can unsafe
conditions be detected, arid only through continued care and maintenance
can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraul ic anal yses. In accordance with the established
Guidelines , the sp iliwa y design flood is based on the estimated ‘Probable
Maximum Flood’ for the region (greatest reasonably possible storm runoff),
or fractions thereof. The sp iliway design flood provides a measure of
relative sp iliway 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 INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Suydam Dam
County Located: Wayne County
State Located: Pennsylvania
Stream : Lollipop Creek
Coordinates: Latitude 41° 32.2’

Longitude 750 1L2’
Date of Inspection: 24 October 1978

Suydam Dam is owned by the Wayne County Commission-
ers and maintained by the County. The dam and reservoir are
used as a flood control structure for the downstream town of
White Mills , Pennsylvania. The impoundment was designed by
the United States Department of Agriculture , Soil Conservation
Service in 1958, and the structure was officially completed in
1960.

The dam and its appurtenant facilities are con-
sidered to be in good condition and well maintained. The dam
is classified as a “Small” size structure with a “High” hazard
classification consistent with its potential in the event of
failure for extensive property damage and possible loss of
l i f e  in Whi te  Mil ls, Pennsylvania.

Calculations indicate that the existing spiliway
systems are capable of passing the Probable Maximum Flood
without overtopping . Therefore , the spiliway system is
considered to be “Adequate ”.

The visual inspection and review of the available
documentation indica tes that the dam , foundation and its
appurtenant structures are in good condition , and that the
embankment materials were placed in accordance with specifica-
tion requirements. However , some minor scouring was noted at
the plunge pool area of the principal spillway. This
condition is considered to be undesirable .

Considering the condition of the dam , the following
recommendations are presented :

1. The plunge pool should be checked after each severe
storm for scour and for possible undermining of the
spiliway bent. Should excessive scour occur , the
plunge pool should be rehabilitated.
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2. An alternate means of gaining access to the dam

during periods of flow through the emergency spill—
way should be established . Presently, the only
access is from the west across a shallow valley

• north of an existing farm pond and then across the
emergency spiliway . During severe storms it is
judged that the dam would not be accessible by this
route.

Because of the location of the dam upstream of White
M i l ls, Pennsylvania, 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 and industries of the
possibility of flooding. The Owner should also develop an
operation and maintenance procedure to be used to insure that
the dam is operated in a safe manner and maintained in the
best condition possible.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

SUYDAM DAM
NATIONAL ID #PA 0008 5

DER #64—169

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Author ity. 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 cons titutes a hazard to human life or
property.

1.2 Description of Project.

a. Dam and Appurtenances. Suydam Dam is a 24 foot high

homogeneous earth embankment, 508 feet long and impounds a
12.1—acre reservoir. The embankment contains a downstream
crushed rock trench drain discharging through a 6—inch
diameter corrugated metal drain. This pipe discharges at the
downstream toe~ as—ghpwn by—- P~~t’e-~~. The upstream slope to
elevation 1,285.0 is protected with a 12—inch riprap layer

over a 12—inch filter course~as—skow4%---by--Plate 3.• 3 ~~~

——
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— The upstream and downstream slopes are 3H:1V and

2H:lV , respectively. Except for riprapped surfaces , both
slopes are covered with grass and Crownvetch. The crest is 12

feet wide with a settled design elevation of l~ 298.0.~

Water is normally discharged through the principal
spiliway. A drop inlet riser is located at the upstream toe

of the embankment at approximately Station 3 + 89, as shown on
Plate 4. Water enters the low stage orifice at elevation

1,282.5 and overflows the riser weir at elevation 1,285.0 and

discharges through a 24—inch diameter reinforced concrete
pipe. The pipe discharges at the downstream toe and has an
invert elevation of 1,272.0. The riser also contains a pond
drain gate valve at elevation 1,276 which discharges through
the 24—inch reinforced concrete pipe. The sluice gate is 12

inches in diameter and is manufactured by the Armco Manufac-

turing Company. The concrete discharge pipe is located at the
• base of the dam and is founded on natural ground . It is

approximately 132 feet long and has 3 anti—seepage collars.

During severe storms, excess water can be discharged

over the emergency spiliwey at the right abutment. The grass—

lined emergency spiliway is approximately 60 feet wide with a

20—foot long level control section at elevation 1,293. The

channel discharges into the downstream valley meeting the

principal spillway discharge channel approximately 300 feet

downstream of the plunge pool.

b. Location. The dam is located on Lollipop Creek in

Berlin Township, Wayne County , Pennsylvania. The dam site is
approximately one mile northeast of White Mills, Pennsylvania,
on a tributary of Lackawaxen River within the Delaware River
Basin. The dam site and reservoir are shown on USGS

Quadrangle entitled “White Mills, Pennsylvania” , at coordi-
nates N 41° 32.2’ W 75° 11.2’. A regional location plan of
Suydam Dam and reservoir is enclosed as Plate 1, Appendix E.

2
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c. Size Classification. The dam is clas.~ified a~ “Small”
by virtue of its 24—foot maximum height and 443 acre—foot

maximum storage capac ity.

d. Hazard Classif~~ ation . A “High” hazard classifica-

tion is assigned consistent with the potential for extensive
property damage and loss of life in White Mills , Pennsylvania ,

downstream of the dam .

e. Ownership . Suydam Dam is owned by the Wayne County
Commissioners and main tained by the County. All correspondence

should be sent to Mr. Richard Simpson , Wayne County Commission-

ers , Court House, Cour t Stree t, Honesdale , Pennsylvania 18431.

f. Purpose of Dam. The purpose of the dam is for flood

control. In 1962, the State built the retention pond and

discharge channel in Whi te Mills to further protect the town

from flood damage. See Photos 11 and 12.

g. Design and Construction History. The dam was designed

by the United States Departmen t of Agriculture, Soil Conserva-
t ion Service in 1958, for the purpose of flood control to
protect the downstream town of White Mills , Pennsylvania. The

application to construct Suydam Dam on the property of Frederick

D. Suydam was submitted on 6 March 1959, and the “Report Upon

the Application of Frederick D. Suydam” was issued by the State
of Pennsylvania on 6 March 1959, by Mr. Joseph J. Ellam ,
Hydraulic Engineer for the Department of Environmental Re-
sources. The permit to construct the dam was issued on 8 April
1959. Records indicate that construction by the E. P. Sodem
Construction Company began in 1959 and the dam was completed by
1960. The dam was essentially completed by 25 September 1959
with the exception of some cleaning and grubbing and seeding of
the slopes. All of the work was officially completed by 17

3
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November 1960. The final inspection of the embankment was
performed on 19 July 1961, and was found to be in excellent
condition and constructed in accordance with the approved plans.

h. Normal Operating Procedures. Reservoir outflow is
controlled by the principal and emergency spillways. Under
normal conditions , water flows over the intake riser weirs ,
and/or through the low stage orifice , through a 24—inch diameter
reinforced concrete pipe located at the base of the embankment ,
and discharges into a plunge pool at the downstream toe. The
outlet invert of the pipe is at elevation 1,272.0. There are no
minimum discharge requirements for this structure.

Excess water is stored up to elevation 1,293. There-
after , water is discharged through the emergency spi1l~ay
located at the right abutment.

• The reservoir can be lowered or drained by opening the
12—inch sluice gate from the top of the riser to allow water to
discharge into the 24—inch concrete pipe.

1.3 Pertinent Data.

A summary of pertinent data for Suydam Dam is
presented as follows.

a. Drainage Area (sq. miles) 0.74

b. Discharge at Dam Site (cfs)
• Max. Known Flood at Site Unknown

At Emerg. Spiliway Crest 60

At Design High Wa ter 895
At Top of Dam 1,800

• I 4
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• c. Elevation (feet above MSL)

Top of Dam 1,298.0
Design High Wa ter 1,296.2
Emergency Spiliway Crest 1,293.0
Principal Spillway
Weir Crest 1,285.0
Low Stage Invert (normal pool) 1,282.5

Pond Drain Inver t 1,276.5
Outlet Invert 

- 

1,272.0

d. Reservoir (miles)

Length at Normal Pool 0.46

Fetch at Normal Pool 0.46

e. Storage (acre—feet)
Sediment Pool 11

• Normal Pool 33

To Emergency Spiliway Crest 219
To Top of Dam 433

f. Reservoir Surface (acres)

Sediment Pool 5.8

Normal Pool 12.1

g. Dam Data

Type Homogeneous ear th
fill

Volume 20 ,000 cubic yards
Length 508 ft
Maximum Height 24 ft

Top Width 12 ft design (13
ft measured)

Side Slope
-

• Upstream 3H:1V

( Downstream 2H:1V

5
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Cutoff Trench
Grout Curtain None

-

• h. Principal Spillway
Type 2 ft x 6 ft x 11.75

ft concrete drop
inlet riser dig—
charging into a
24—in concrete
pipe and plunge
pool.

• Elevations
Weir 1,285.0
Low Stage Invert 1,282.5

• Pond Drain Invert 1,276.5
Pipe Outlet Invert 1,272.0
Downstream Channel 1,270.0

• i. Emergency Spillway
Type Trapezoidal chan-

nel cut through
natural soils,

• grass lined.
Size 60 ft wide
Side Slopes 2H:1V
Downstream Channel The channel mean-

ders through a
wooded flood
plain before en-
tering Butcher ’s
Pond (also known
as Trout Lake)
2,500 ft down-
stream of Suydam
Dam.

• 6 :



I ENGINEERING DATA

2.1 Design.

a. Data Available. A summary of eng ineering data for

Suydam Dam is presented in the checklist attached as Appendix A.

Principal documents containing pertinent data used for this

report are as follows:

1. “Report Upon the Application of Frederick D. Suydam”

• by Joseph J. Ellam , Hydraulic Engineer , Department of
• Environmental Resources (DER), dated 6 March 1959.

• 2. “Permit” prepared by the Commonwealth of Pennsyl—
vania , Department of Environmental Resources, dated 8
April 1959.

3. An 11—sheet set of drawings prepared by U.S. Depart-
ment of Agriculture , Soil Conservation Service (SCS),
Job #PA—418—P , dated 1958.

4. Miscellaneous letters , correspondence, memos , in-
clud ing construction progress reports located in DER

files in Harrisbur g, Pennsylvania.

The available data was sufficient to evaluate the

principal features of the dam and appurtenant structures.
Selected portions of the SCS drawings are included i.~ Appendix E
of this report.

— 
b. Design Features. The pr incipal design features are

illustrated on the plan , profile and cross—section plates of the

- 
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embankment and appurtenant structures that are enclosed in
Appendix E as Plates 2 through 7. These plates are reproduced
from the design drawings prepared by the SCS. A brief
description of the design features is presented in Section 1.2,
“Description of Project” , and elaborated upon as follows.

The earth embankment consists of selected impervious
material classified as clayey sands, which were reportedly
compacted in layers 6 inches or less to densities exceeding at

least 95 percent of the standard proctor as defined by ASTM D
698. The side slopes were constructed at 3H:lV on the upstream
side and 2H:1V on the downstream side. The crest width is 12

feet. The upstream riprap is 12 inches thick and founded on a

12—inch thick filter base.

The principal spiliway consists of a drop inlet riser
connected to a 24-inch reinforced concrete pipe founded at the
base of the dam. The pipe discharges at the downstream toe. The
overall height of the riser is approximately 12 feet. The
discharge conduit has 3 concrete anti—seep collars spaced 24
feet apart. One is at the dam centerline and the others are
upstream and downstream of the centerline. Water is discharged

• through the pipe into a ripr ap lined , trapezoidal plunge pool.
The embankment contains a 6—inch corrugated metal perforated
pipe connected to a 6—inch corrugated metal nonperforated pipe.
This pipe serves as the outlet system for the drainage trench
shown on Plates 3 and 4, Appendix E.

The grass lined spiliway was cut into the natural
glacial sands, clays and gravels, located on the right abutment
of the structure. The spiliway has a bottom width of

approximately 60 feet with side slopes of 2H:1V. All surfaces
are protected with grass. The spillway has a 20—foot wide
control section located approximately 5 feet below the embank-
ment crest.

8
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2.2 Construction.

A description of the construction history is presented
in Section 1.2. Construction was performed under the super-
vision of Mr. 3. E. Kuhn , Resident Engineer for the SCS. The E.
P. Sodem Construction Company performed the construction associ-
ated with the dam and appurtenant structures.

2.3 Qp~rational Data.

There are no operational records maintained . There
are no minimum flow requirements for the downstream channel.
There are no water level measurements or rainfall records
maintained within this watershed.

2,4 Evaluat ion .

a. Availability . All engineering data produced in this
report and studied for this investigation was provided by either
the Pennsylvania Department of Environmental Resources or
representatives from the Soil Conservation Service.

b. Adequacy . The data Included in the State files ,
supplemental data received from other sources, and verbal
information received from representatives for the Wayne County

• Commissioners are considered adequate to evaluate the dam and
appurtenant structures.

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

(1
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SECTION 3
VISUAL INSPECTION

3.1 FIndings.

a. General. The observations and comments of the field
inspection team are contained in the checklist enclosed herein
as Appendix B, and are summarized and evaluated as follows. In
general , the dam and its appurtenant facilities are In good
condition and well maintained. Wayne County maintenance

• employees periodically exercise the pond drain valve, remove
trash from the trash racks, and mow the grass on the dam.

• b. Dam. During the visual Inspection , there were no
indications of distortions in alignment or grade that would be
Indicative of movement of the embankment or foundation. A
careful inspection of the downstream slope and adjacent down-
stream area disclosed no seepage flow.

There were no signs of riprap distortion , movement or
• deterioration. The quality of the rock was assessed to be good.

There were no indications of surface cracks noted on
the embankment crest or the embankment slopes. Similarly, there
were no signs of sloughing or erosion of the embankment slopes

• and only minor erosion was noted at the abutment contacts. A
diversion dike located between the right abutment of the dam and
the left abu tment of the emergency spiliway was also inspec ted

• and observed to be in good condition . The minimum height of the
• dike above the emergency splllway channel is about 2 feet,

approxImately 66 feet downstream of the dam. Although the
internal drainage system could not be inspec ted, the 6—inch

10
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corrugated metal pipe which drains this system was inspected.
• The seepage was observed to be clear with no signs of fines at

the exit of the pipe which could be indicative of an internal
drainage problem. It is noted that this inspection was
performed when the reservoir water level was at elevation
1,282.5± feet. Therefore , the performance of the internal
drainage system under a high reservoir level could not be
evaluated. Based on the past performance of this dam , a review
of the design drawings and the visual inspection , there is no
reason to suspec t that the drainage system would not function
properly under a high reservoir water level.

c. Appurtenant Structures. At the time of the inspec-
tion , water was flowing over the principal spillway weir.
Portions of the riser visible from the embankment were inspected
and observed to be in good condition with no signs of distress ,
concrete spalling, or other indications of poor construction or
movement of the riser. The interior of the intake riser could
not be inspec ted since a key was not available. Similarly, the
sluice gate could not be exercised since a key to the lock was
not available. However , the valve was cleaned , painted and
appeared to be well lubricated.

The length of the discharge pipe could not be
inspected pr imarily because of Its size and the fact that water
was flowing through the princi pal spillway pipe. However , the
end of the pipe was inspected and observed to be in fairly good
condition. The plunge pool at the downstream toe was inspected
and observed to be in fair condition . There was some sloughing
and erosion of primarily the right slope of the basin , which is

• continuing to eat away at the right side of the slope. Although
this condition of sloughing and erosion of the discharge basin
is not considered to be detrimental to the performance of the
dam , continued erosion could lead to undermining of the

• ( principal splllway bent .

11
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The emergency spillway Is located at the right
abutment of the dam and was inspected and observed to be in good
condition. Both the channel bottom and the side hill slopes are
well vegetated and appear to be well maintained. Both the
emergency spillway entrance and exit are also in good condition.

d. Reservoir. Reconnaissance of the reservoir disclosed
no evidence of significant siltation , slope instability or other
features that would significantly affect the flood storage
capacity of the reservoir. The drainage area surrounding the
reservoir was Inspec ted and assessed to be quite stable and well
vegetated. There are a few houses along a road which bisects
the drainage area approximately 3/4 of a mile upstream from the
dam.

e. Downstream Channel. As shown on Plate 1, Appendix E,
Lollipop Creek discharges into the Lackawaxen Rive r at White
Mills , Pennsylvania. Between Suydam Dam and the Lackawaxen
River, the stream passes through one pr ivate pond, beneath a
roadway , through a steep valley and finally into the Lackawaxen
River. In the event of failure of Suydam Dam, the small dam
below Suydam Dam Reservoir will overtop, causing damage to the
road and to several houses and small industry along the creek ,

• princ ipally in the town of Wh ite Mills . (It Is noted that the
lower dam and roadway have withstood overtopping to a depth of
approximately 1 foot in the past without failure. ) In the event
of failure of the dam, property damage and possible loss of life
would most likely occur at Wh ite Mills , Pennsylvania.

3.2 Evaluation.

The inspection of the dam disclosed no evidence of
apparent past or present movement that would indicate existing

1~
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instability of the dam , pr i nc ipal or emergency spiliways.

Althou gh the pond drt i n sluice gate valve was not exercised

d u r i n g  the inspection , representa tives from the coun ty ind ica ted
that the gate functioned properly. It was noted t h a t  the pond
drain gate was c1~ an , painted and appeared to be well lubri-

cated. The in terior por tions of the princi pal spiliway in take
riser and d ischar ge p i pe could not be inspec ted due to both flow
through the system and the fact that the gate key was not

ava i l ab l e .  The p lunge  pool was inspected and some e ros ion  was
noted along the ri gh t side of the pool, which is not cznsider~I th
be a major deficiency at this time. Continued erosion of this

pond could even tually undermine the spiliway bent , which could
cause damage to the pipe.

The emergency spiliway was Inspec ted and observed to

be in good condition. The spillway channel and the grass—lined

side slopes were all found to be in good condition with a good ,
dense vegeta tive cover. Both the ent rance channel and the end
of the d ischar ge channel  were inspec ted and obser ved to be in
good condition and stable.

There was very li ttle debris noted along the reservoir
sho r e l i n e  and th e dr a ina ge area wa s assessed to be well
vegetated and quite stable.

Presently, the only access to the dam breast is from

the west around a farm pond and across the emergency spillway,
c lea r l y impassibU~ if the emerqency spiliway is flowing more
than a fcw irch5~s deep. Present alternatc~ methods of approach

• require a hike throuqh wood s of ino~e t~~n~i half a mile.

13
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S~CTIO!~ 4

OPF11~T tONAL pROC~oUn}’s

4.1 Procedures.

Operational procedures a r e  discussed in some detail in

~~~~t i o n  1.2.  The operation of the dam does not require a dam

t e n d e r ,  t inder  n o r m a l  c o n d i t i o n s , f l o w  d i s c h a r g e s  over the
p r i n c i p a l  s pi l iw a y  w e i r  ( e l e v a t i o n  l ,2~ -;.o). Thereafter , excess

~‘ater is stored up to the emergency spillway crest (elevation

1,091 .0). ~ s repor t ed  by the Owner ’s representative s, the water

has never flowed over the emergency spiliway. The dam is not

m o n i t o r e d  d u r i n g  p er i o d s  of h i q h  p rec i p i t a t i o n  and corre-
s p o n d t n g t v  h i g h  r u n o f f .  The r e s e rv o i r  can he d r aw n  down or
drained by opening th~ iiuice qato at the base of the intake

r i ~~ar .  The s lu i ce  q a L ~ valve is  1 cicate d  a t  the top of the r i s e r .
Th er e  a re  no f o r m a l  w r i t t e n  operation or maintenanc e procedures

o t h er  t h a n  a qenera l .  m a i n t e n a n c e  p rocedure  supp l i ed  by the Wayne
C o u n t y  Commission er:~ through the C iv i l  Defense  A u t h o r i t y .
r1ow ~ vr~r , the Soil Cor i~~~r~~at i o n  ~ervica inspects the structure

y~’5 -~r1~ and s u b m i t s  its reports to appropriate authorities.

i . ’ i’1 iintenance o~ t he  Dam.

The dan, is n.j n t a  I ned by t •he ~-ca ’~’ne Ce u n t ~’ ma ~.ntenance

~~ pe r i od i c a l l y  check ~he tmiha n k m e n t , remove woody

~~~~~ i1 i on fr om a r ound  t h~ pr I n c  pal :~pi  1. U~av r i ~~r , mow the

ar t d  p ’i form oth ’r m nor  ~~~~,j r.~ and no i nt (?nance func—

L i
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4.3 Maintenance of Operating Facilities.

‘the pond drain Is usually lubricated and painted, if
necessary, during a periodic Inspection by Wayne County employ-
ees.

4.4 Warnin g Systems In Effect.

The representative for the Wayne County Commissioners
reported that there are no formal warning systems or procedures
established to be followed during periods of heavy rainfall. If
hazardous conditions develop or If high flow conditions are
anticipated , the local Civil Defense Authority would be notified
by the Wayne County Commissioners.

4.5 Evaluation.

It is judged tha t the current operating procedure ,
which does not require a dam tender , Is a realistic means of
operating the relatively simple control facility at Suydam Dam.

Since there are no formal warning procedures , i t is
recommended that a formal procedure be developed so downstream
residents may be amply warned of possible high flows or
potentially hazardous conditions. Operational procedures
should also be formalized and documented. A maintenance
procedure and inspection checklist similar to SCS criteria
should be implemented and used.

~ 
(
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SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. Original design data could not be

located with the exception of graphical flood routings In the
• State files. The application report (Section 2.1, reference no.

7) contained statements regarding the design of the dam. The
• watershed is small , approximately 1.5 miles long and 0.6 miles

wide , having a total area of 0.74 square miles. Elevations
range from 1,420 feet to 1,285 feet at normal pool level. The
watershed is approximately 50 percent wooded and 50 percent
open/farmland with very little residential development. At the
upper end of the reservoir and in the upper half of the
watershed are marshy areas totalling approximately 30 acres.
The runoff characteristics are not expected to change signifi-
cantly in the foreseeable future.

In accordance with the criteri a established by the
Federal (OCE) Guidelines , the recommended spillway design flood
for this “Small” size dam and “High” hazard potential classifi-
cation is 0.5 to 1.0 PM? (Probable Maximum Flood). The Soil
Conservation Service (SCS) designed this dam as a Class C
structL~re. This classification requires the dam to be designed

• to pass the PM?.

b. Experience Data. There are no records of reservoir
water levels or rainfalls within this watershed. There are no
estimates or records of previous high water levels.

c. visual Observations. On the date of the inspection ,
no conditions were observed that would indicate that the outlet

16

‘(S
5~

‘

~~~~ 

-

~~~~~~~~~~~ —-- •—~~~~ --- - - - 
~- —‘—--~~~~~~~~~

‘
~~~~~ 

• .
~~~~~~~~~~ ““ . “ ‘ ~~~~~~~~~~~~~~ --  ~~~~~~~~~~~~ 

—



cc~pa~ ity would be reduced during the flood occurrence. Th~ only
undesirable cond ition noted durin g the fi eld inspection is a
potential overtopping of the left dike of the emergency

sp iliway. This dike has a minimum height of 24 inches about 60

fee t  downstream of the control section. It is estimated that

flows grea ter than about 1,200 cfs would overtop the dike.

While this is an undesirable condition , it is not considered a
dangerous condition. Observations regarding the condition of

the downstream channel , sp iliways and reservoir are located in

Appendix B.

d. Overtopping Potential. The dam was designed to pass

the PM? without overtopping. The PMF inflow hydrographs and

• flood routing are presented in Appendix C. This information was

reviewed and judged adequate. In summary, the peak inflow was
computed as 3, 000 cfs resulting from a 6—hour storm with 25.2

inches of rainfall. This was computed to be equivalent to a

r unoff of 22.0 inches. This storm was rou ted through the

reservoir to prod uce a peak discharge of 1,800 cfs at the

maximum water level (elevation of 1,297.7) at the top of the

dam. The spil].way systems for this dam are considered to be
“Adequate ” as the dam will pass the PMF without overtopping.

The tailwater is estimated to be 22 feet or more below the top of
the dam during the PMF.

e. Downstream Conditions. About 2,500 feet downstream of

the dam is a 7-foot high dam shown as Butcher ’s Pond Dam on the
USGS Quadrangle Map, which is also known as Trou t Lake Dam (DER

*t~4-lO5). Lollipop Creek flows through White Mills before

j o i n i n g  the Lackawaxen River approximately 4,800 feet downstream

of Trout Lake Dam.

At Trout r~ake Dam and in Whi te M ills are many homes
and  bus inesses  s u b j e c t  to damage in  the even t  of high flows in

S

I
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L o U  i p ’~p C r e ek .  fl~~~~~i i n g  Trop ical  St o r m  D i a n e , A u~iu st  l~~S5 , a t5:
one bu ild in~j destroyed and a s tone  b u i l d i n i  damaged a t

a point adjacent to the  c reek  and ‘~00 f e e t  up s tr e a~n f r o m  the
r.ackawaxe~i R iver. nuil d ings at the  ~ i t o  were  also f looded
d u r i n q  T r o p i ca l  St o r m  Agnes , Ju ne 1°’ , a f t e r  Suyda m Dam ~as
b u i l t .  W ea the r  S e r v i c e  p u b l i c a t i o ns  i n d i c a t e  one day r a in f a l l s
of 4.3S inches in 1~ f~ and 2 . 4 S  i n c h e s  in  lc17~~. Two day
r a i t ~~al l s  of 7 . 9 9 ond 3.~~9 inches in I~~~S and 1C ~~~ ’~ were also

r e c o r d e d .  No e s t i m at e  has  been made of t~~-~ m a x L~um non - d amag i n g
flow at that point , as Suydam Dam c o n tr o l s  on ly  a p p r o x im a t e l y  50
percent of the watershed above that poin t . However , because o~
th ’~ steep, narrow flood plain along r.ollipop Creek , damage,

i n c l u d i ng  loss of l i f e , w ou l d  be s i g n i f i c i n t l v  g r e a t e r  i f  the dam

f a i l e d  d u r i n g  the p a s s i ng  of the  PMF than damage r e s u l t in g  f rom
h i g h  E lo~ s in st  b e f o r e  f a i l u r e  d u r i n g  the r~iP .
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SECTION ~
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability .

a. Visual Observations. The visua l  observation5 did not
detect any evidence of existing or pending embankment stability

problems. The ups tream r i p rap was sta b le an d i n qu it e  good
condition. Similarly , the vegeta ted slopes and c res t  were also
assessed to be in good condition. There were no exterior signs

or evidence indicating that internal drainage systems were not

operating properly.

No si gns of seepage were observed at the downstream

toe, or in areas adjacent to the toe. Beyond the downstream toe

the natural ground at the valley bottom was wet and marshy;

however , the area was o r i gi nally a swamp an d these cond i t ions
are considered normal. As discussed in Section 3.1, the
f u nc t i o n i n g of th e d r a i n a ge system was no t i ns pec ted und er a

high  reservoi r  level condi t ion.

The expose d por t i o n s  of the prin ci pal sp iliway were

inspected and are judged to be in good condition . The pond

drain valve , although it was not exercised , was observed to be

c1’~ in , well painted , and apparently well lubricated. “he grass—

lined emergenc~i spiliway was assessed to he in good condition.
m
~~ re were no signs of channel wall sloughinq, approach cha nnel
or - discharge channel erosion. Some minor erosion was located

along the rinht side of the plunge pool , hut this condition is

nct considered to b- ~~ cr i t ical or a h’izard to the structure.

b. 1)esi~~n ~~id Cons Lructi .on Uata. De~~i ~n d o c u m e n t a t i o n
I i~~ited to th~ ‘Repor ~ U~ an the \t~~~icat ion ” , ~rogress

1~0
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r e p o r t s , and m i s c e l l a n e o u s  l e t t e r s  r e g a r d i n g  the desi gn located
in the files of the Department of Environmental Resources (DER).

The files of the U.S. Department of Agriculture Soil Conserve-

t i o n  Service (SCS), Harrisbur g, Pe n n s y l v a n i a, were also searched
and informa tion regar d in g the desi gn of thi s structure could not
be located. Items which could riot be found were structural

calcula t ions , stabili ty analysis , de ta i l ed f lood rou tin g infor-
in ation , and other calcula tions norm ally associa ted with the
des~.gn of a reservoir and appurtenant facilities. The principal

documents pertaining to the design included an 11-sheet set of

desi gn d r a w i n g s  prepared by the SCS.

Other than a few progress repor ts prepare d by the SCS
P-~sident Eng ineer and three inspection repor ts prepared by DER
representatives , there was no construc tion inform at ion ava il-
able. Al though there i s a lack of construction data , these
in spection reports indicated tha t sat isfactory wor k was per-
Eor’r~ed by the contractor and that the specifications were

followed without significant deviations. A cursory check of the

sp i l iway  d i m e n s i o n s , i n t a k e  tower f e a t u r e s , as well  as the
d i s c h a r g e  pipe and plunge pool measuremen t s , together  w i t h

- m e a s u r e m e n t  of the length  of the dam and the embankment  slopes ,
in di cates that these features of the dam were construc ted in
general accordance with the drawings.

Since stability calculations for this embankment were

na~ available , the sta bility evalua tion was based on an
asse ssment  of the geomet r ic  c o n f i g u r a t i o n  of the embankment

• ~oq-~ther with an assessment of the engineering properties of the

m~~t :ar ia1s  n a t i v e  to this area. Th i s  assessmen t in d ica tes tha t

t.he cross-section presented on Plate 3 , Appendix E, appears

r on abie .  The u p s t r e a m  and d o w n s t r e a m  slopes and the crest

~ th - ir e  r e a sonab l e  f o r  an e m b a n k m e n t  composed of local
m~~L~’r i a l  com pac ted to the spec i f i c a t i o n  re qu i r e m e n ts of at  least
7~ ~~ r c o n t  of S t a n d a r d  P r o c t o r  D e n s i ty  (A ~~’M D f ° R ) .

• .

~

.. ~~~~~ ~~~~~~~ 
.. _,..

.
_ .. ._ .~~~~~~~~~II 



~
—

~‘ --w~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ -
~x~ 

-
~
‘
~~~~~

- 
~~~~~~~~~~ -~ .--~~~~—- ~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• 
~~~~~~~~~~~~~~~~~~ 

--

~~~

c. 9peratlng Records. There are no operational records
for this structure.

d. Post-Construction Changes. There are no reports nor
Is there any evidence that modifi cations were made to this dam.

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 loading conditions , it can be assumed safe
for any expected earthquake conditions. Since the results of
the static stability analysis were not available, an assessment
of the seismic stability of the dam Is also unknown.
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SECTION 7

ASSESSMEN’r/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. The visual inspection and review of the
very limited design and construction documentation indicates
tha t the dam , foundation and appurtenant structures of Suydam
Dam are in good condition . It is noted that the pool level at
the time of the inspec tion was low and , therefore, the
performance of the dam and internal drainage system under high
pool level could not be assessed. The hydrologic and hydraulic

computations presented in Appendix C indicate that the dam will
pass the Probable Maximum Flood (PMF) without overtopping.
Therefore, the spillway systems of this structure are considered
to be “A dequate”. It is noted that although the structure will
pass the PMF , overtopping of the downstream Butcher Pond Dam

will occur with considerable property damage. Property damage
through the town of White Mills would occur during severe storms

before Lollipop Creek dischar ges in to the Lackawaxen River. In
the event of failure, i t Is expected that extreme property

damage and possible loss of life would most likely occur.

b. Adeguacy~ of Informa tion. The limited information

• availa ble for this investigation was sufficiently adequate to

evaluate the structure.

c. Urgency . It is recommended that the suggestions
presen ted in Section 7.2 be implemented as soon as practical .

22
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7.2 Remedial Measures.

a. Facili ties. It is recommended that the following

measures be undertaken.

1. The plunge pool should be checked after each severe
storm for scour and for possible undermining of the
splllway bent.

2. An alternate means of gaining access to the dam during

periods of flow over the emergency spillway should be

established so the dam can be monitored. This zone

would probably be inaccessible during periods of high

precipi tat ion.

3. Inspec t and evaluate the performance of the internal

drain during periods of high pool level.

b. Operation and Maintenance Procedures. Because of the

location of the dam upstream from the highly populated area of

Whi te Mi l l s , Pennsylvania , a formal procedure of observa tion and
warnin g during periods of high precipitation should be developed

and implemented. “his procedure should Include a method of
warning downstream residen ts and industries. It is noted that

In the event that the emergency spillway is used , access to the

dam for monitoring would be extremely limited.

The Owner should also develop an operation and main-
tenance procedure to be used to insure that the dam is operated
in a safe manner and maintained in the best condition possible.

23
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Sheet 1 of 10
SUYDAM DAM
CHECK LIST

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 50% i,ooded. 50% open/f arm. vez~ little reaidentia l
development.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1285 ft. (33 Acre-Feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1298 f t .  (433 Acre—Feet)

ELEVATION MAXIMUM DESIGN POOL : 1296.2 feet.

ELEVATION TOP DAM: 1298.0 feet.

EMERGENCY SPILLWA Y

a. Elevation 1293.0 feet

b. Type Trapezoida l channe l out throug h na tural materiale.

c. Width 60 fee t .

d. Length e~ppro ximately 370 f ee t .

e. Location Spillover Right abutment.

f. Number and Type of Gates None.

OUTLET WORKS :

a. Type Drop inlet rt.Ber, conduit and p lunge pooi.

b. Locati on Approx imately 210 fee t  from ri ght abutment.

c. Entrance inverts Weir, 1285 fee t~ low 8tage inlet,1282 .5 f eet.

d. Exit inverts 1272.0 f eet .

e. Emergency draindown facilities 12 inch pond drain at 1276.5 feet .

HYDROMETEOROLOG ICAL GAGES:

a. Type None

• b . Location N/A

c. Records N/A

MAXIMUM NON-DAMAGING DISCHARGE : Not de termined.

k~ . - - _---- -_~~~~~~~~
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DAM SAFETY ANALYSIS Date: llJ~ / M
HYDROLOG IC/HYDRAULIC DATA By: MF~Sheet: ..2... Of ~~~~~~~~

DAM 5ti.yd4sw 
~~~~

-
~
1l Nat. ID No.P4 ooogS DER No. ~~‘-/6 ?

Permit/Design Caic. from Caic. from
Files Files/Other Observati ons

1. tIm . Crest Elev., ft. 
— ____________  _____________

2. Freeboard , ft. 
____________  ____________  _____________

3. Spillway~
1
~Crest Elev , ft. 

_____________ _____________ ______________

3a. Secondary~
2
~Cres t Elev , ft. 

______________ ______________ _______________

4. Max. Pool Elev., ft. 
____________  ____________  ____________

5. Max. Outfl ow~
3
~, cfs Laca 

-

_____________ ______________

6. Drainage Area , mi2 
_____________ _____________ _____________

7. Max. Inflow~
4’

~, cfs 
____________  ____________  293J

8. Reservoir Surf. ~rea , P~cre .c.9~~.J. /.?ø~~~
-S• 

— 9

9. Flood Storage~
5
~, Ac-Ft 

_____________ _____________ _____________

Reference all figures by number or cal culati on on attached sheets :

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

NOTES:
( 1)  Main emergency Bpi l iway .
(2)  Secondary ungated spil iway.
(3) At maximum poo l , with freeboard , ungated sp iliways only .
(4) For co lunrris 8, C, -ise PMF .
( 5) Between lowest ungated epi l iway and maximum pooi.

(

• -•  _____.5_L. ~~~~~~~~~~~~~~~~~~~~ -~~ 
___ .5 ~~~ .~~~ asrs 
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Date:______________
By: ,irp

Sheet: ~q ~-? ia

HYDROLOGIC/HYDRAULIC CALCULATIONS (cont.)

Item (from Sheet 2) Source

34, 3d ~ ~~ 8~’7 Cm” ~~~~~.d7ob, p rep o~~d LyC 
.~ cj . / q $_4~

&4, ‘IA, sA1 ~.A , 1r:~/00s ~~~~~ pr~pa~-ed 6y• 9A. 9A ~~~

‘ 

~~~~~~~~~~

£Ohi~e t1,/13,p q  C!9~73)

7C Comp ~~e~- p ro aa,~



SHEET 4 of 10

HEC-1, REViSED
FLOOD HYDROGRAPH PACKAGE

The original “Flood Hydrograph Package” (HEC—l) ,
developed by the Hydrologic Engineering Center , Corps of
Eng ineers , has been modified for use under the National Dam
Inspection Program . The “Flood Hydrograph Package (HEC—l) ,
Dam Safe ty Version ” , hereinaf ter referred to as , HEC—l, 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/eval-
uation data, relatively simple hydraulic calculations , or
informa tion from the USGS Quandrangle maps. The input format
is flexible in order to reflect any unique characteristics of
an individual dam.

HEC—l , Rev, computes a reservoir inflow hydrograph
based on individual watershed characteristics such as: area,
percentage of impervious surface area , wa tershed shape , and
hydrograph characteristics determined from regional correla-
tion studies by the Corps of Engineers , Baltimore Distr ict.
The inflow is routed through the reservoir using spillway
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 PMF without
overtopp ing 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 HEC—l , Rev.
pertinent input values and a summary print—out tables.
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SITE GEOLOGY
SUYDAM DAM

Suydam Dam is located in the Glaciated Low Plateaus
Section of the Appalachian Plateaus Physiographic Province.
Aa shown in Plate F—i, the dam site and surrounding reg ion, as
is much of northeastern Pennsylvania , is underlain by the
Upper Devonian age Catskill Formation which in turn is
overlain by a mantle of Wisconsin age glacial drift. No rock

- outcrops were observed during the field inspection , but rock
types common to the Catskill include interbedded shale ,
siltstone, sandstone and conglomerate. Regional bedding
strikes to the northeast, being diagonal to the dam axis.
Rock jointing is characteristically steeply dipping to ver-
tical. The spiliway and dam are reportedly cut into glacial
sand , clay and gravel. No downstream seepage was observed to
indicate water flowing along the dam—glacial drift interface
or the glacial drift-bedrock interface .
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