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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigat ions. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington , D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the darn is based upon available
data and visual inspections. Detailed investigation , end 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
t~~~ 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 importan t 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 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 Spillway Test flood is based on the estimated “Probably Maximum
Flood” for the region (greatest reasonably possible storm runoff), or
fractions thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood should
not be interpreted as necessarily posing a highly inadequate condition.
The test floed provides a measure of relative spillway capacity and
serves as an aide 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 1 REPORT
• NATIONAL DAM SAFETY PROGRAM

Name of Dam: Nanticoke Creek Waters hed
Protection Project Dam Site No. 9E
I .D. No. NY 575 (#850-3646)

State Located: . New York

County Located: Broome

Wa tershed: Susq uehanna River Basin

Stream: Unnamed tributary of Nanticoke Creek

Date of Inspec tion: November 8, 1978

ASSESSMENT

The Nanticoke Creek Watershed Protection Project , Dam Site No. 9E.
is a floodwater retarding structure. Examination of available documents
and a visual inspection of the dam did not reveal conditions which are •

considered to be unsafe.

The total discharge capability of the spillway is adequate for the
Probable Maximum Flood (PMF).

George Koch
Ch ief , Dam S af e t y  Section
New York State Department
of Environmental C~Trnservat ion
NY License No. 45937

Approved By: 
_____ _____________________

Col. Clark H. Bonn
New York Distrfi.ct Engineer

Date:

• L~L A _____________
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PHAS E 1 INSPECTION REPORT
NATIONAL DAN SAFETY PROGRAM

NANT ICOKE CREEK WATER SHED PROTECTI ON PROJECT
DAM SITE No. 9E
t.D. No. NY 575
(#850-3646)

SUSQUEHANNA RIVER BASIN
BROOME COUNTY , NEW YORK

SECTION 1: PROJECT INFORMATION

1.1 GENERAL 
- 

-

a. Authority
The Phase 1 Inspection reported herein was authorized by the Department
of the Army , New York District, Corps of Engineers , to fulfill the
requirements of the National Dam Inspection Act , Public Law 92—367.

b. Purpose of Inspection
This inspection was conducted to evaluate the existing conditions of
the dam, to identify deficiencies and hazardous conditions, to determine
if these deficiencies constitute hazards to life and property, and to
recommend remedial measures where required.

1.2 DESCRIPTION OF PROJECT

a. Description of the Dam and Appurtenant Structures
The Nanticoke Creek Watershed Protection Project Dam No. 9E consists of
an earth dam with a principal spiliway pipe passing through the embank-
ment and two emergency spillways on the southern end of the dam.

The dam consists of two compacted earth, zoned embankments. The northern
embankment is 42 feet high, has a crest length of 520 feet and a crest
width of 15 feet. The southern embankment section is 15 feet high, has
a crest length of 295 feet and a crest width of 15 feet. The upstream
slopes are 1 vertical on 3 horizontal and the downstream slopes are
1 vertical on 2 1/2 horizontal. The crest and exposed slopes -ire grass
covered. An earth cutoff trench of varying depth and width keys both
einbanktnents into the foundation soils.

The principal spiliway consists of a two stage reinforced concrete drop
inlet structure, a 36 inch diameter reinforced concrete pipe with
anti—seepage collars, and an impact basin to dissipate energy at the
outlet end of the conduit. A rese~voir drain consisting of a 12 inch
corrugated metal pipe extends from the upstream toe of the embankment
to the base of the principal spillway riser. A vertical slide gate
mechanism mounted along the inside of the riser controls the flow
through the reservoir drain. The emergency spiliways are two grass
lined channels each 150 feet wide, located In earth cuts on the southeastern
end of the dam.

An internal drainage system consisting of a gravel and sand drain fill
with perforated 8 inch diameter corrugated metal collector pipes is
located at the base of the embankment near the downstream toe. Seepage
is collected and conducted through this drain and outleted into the
impact basin.
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b. Location
Dam No, 9E of the Nanticoke Creek Project is located on an unnamed

• tributary of the Nanticoke Creek , approximately 1.5 miles north of
the Village of Nanticoke. The site is off Cadwell Hill Road in the
Town of Nanticoke, New York.

c. Size Classification
This darn is 42 feet high and is classified as an “intermediate” size
dam (between 40 and 100 feet high ) .

d. Hazard Classification
The dam is classified in the “high” hazard category because of the
presence of several homes and the Village of Nanticoke downstream of
the dam.

e. Ownershi2
This dam is owned by the County of Broome, New York.

f. Purpose of Darn
This dam is a floodwater retarding structure .

g. Desig~t and Construction History
This dam was designed by the U.S. Department of Agriculture, Soil
Conservation Service (SCS). Construction of the dam was completed
in 1967. The SCS Office for Broorne County , located at the Broome
County Airport , has a design folder containing hydrologic, hydraulic ,
and structural design information , and the as—built plans and documents.
These as—built plans were included in the Appendix C.

h. Normal Operating Procedures
Normal flows are discharged through the principle spillway . This
structure has sufficien t capacity to store and discharge a 100 year
flood without flow occuring in the emergency spillway . For storms
greater than the 100 year flood , flow will discharge through the
emergency spillway.

1.3 PERT INENT DATA

a. Drainage Area (acres) 1827

t b. Discharge at Dam (cfs)
Principle Spillway at Maximum High Water 165
Principle Spillway at Emergency Spillway Crest 156
Elevation

Reservoir Drain at Principle Spillway Crest El. 14
Maximum Known Flood 152
Emergency Spiliway at Maximum High Water 11754

c. Elevation (USGS datum)
Top of Dam 1191.8
Emer gency Spillway Cres t (Auziliarv Spillway ) 1186.7
Principle Spiliway Crest (Service Spiliway) 117(.7
Invert of Reservoir Drain Inlet ll53.(j



d. Reservoir (acres)
Surface area at Top of Dam 41.0
Surface area at Crest of Emergency Spillway 32.2
Surface area at Crest of Principle Spillwav lb.2

~~~. Storage Capacity (acre—feet )
lop of Dam 538
Eniergencv Sp iliway Crest 353
Principle Spillwav Crest 120

f .  Dam
Embankment Type: A two zoned compacted earth

f i l l  in two sections wi th an
earth keyed cutoff trench under
each section

Embankment Length (ft.)
Northern Embankment Section 520
Southeastern Embankmen t Section 295

Slopes : Both Embankments
Upstream 1 vertical on 3 horizontal
Downstream 1 vertical on 2 •5 horizontal

Crest Elevation (USGS datum)
Both F.mbankments 1191.8

Crest Width (ft.)
Both Embankments 15

g. Principal Spiliway (Service)
Type: Uncontrolled, reinforced concrete

two stage drop inlet (3x9 f t .)
— rising 26.2 feet ;  36 inch reinforced

concrete pressure conduit 207.58
feet long: concrete impact basin

Length ( f t .)  Weir 18

• Emergency Spi llway (Auxiliary )
Type : Two grass—lined channels

having trapezoidal cross sections .

Bottom Widt h(ft.)
Northwestern Channel 150
Southeastern Channel 150

Side Slopes: Both Channels (V H) 1 on 3
Length of level section (in profile) (f t . )

Both Channels 30
Exit Slope : Both Channels .(‘~28

-3-
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h. Reservoir Drain

Type : 12 inch diameter corrugated metal pi pewith a reinforced concrete inlet.
Control: Mechanically operated vert ical slide

gate mounted along the inside ot the
principal spiliway riser.

I

~ 

- : ~~~~~~~~~~~~~~~~~ - - Il .~. T.l



SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Geology
The Nanticoke Creek Watershed Project Dam No. 9E is located in the
“Glacitated Allegheny Plateau” physiographic province of New York
State. Bedrock underlying the site is mapped as Cashaqua Shale of
the Upper Devonian Age. This rock was formed approximately 400
million years ago.

Glacial ice was instrumental in smoothing the topography of the area .
The present surficial deposits have resulted primarily from glaciations
during the Cenozoic Era, the last of which was the Wisconson glaciation,
approximately 11,000 years ago. Glacial deposits such as outwash plains
and eskers are major features of the landscape in parts of this region.

b. Subsurface Investigations
A subsurface investigation program was conducted by the Soil Conservation
Service in 1965. This program consisted of 17 test pits. The maximum
depth of the explorations was 12 feet. Appli’~~b1e subsurface informationis included in Appendix G.

In general, the subsurface conditions on both abutments consist of a
thin layer of topsoil underlain by glacial till. In the floodplain,
the topsoil layer is underlain by a layer of relatively clean gravel,
four to six feet thick. The glacial till is beneath this layer. The
cutoff trench was designed to impede seepage through this layer of
gravel. Bedrock was not encountered in the exploration program.

c. Embankment and Appurtenant Structures
The dam was designed by the Soil Conservation Service who prepared a
design report. Fifteen drawings, several of which have been included
in Appendix G, were prepared for the construction of the dam.

The embankment has two zones. Zone 1 is a longitudinal drainage blanket
under the downstream slope of the dam, constructed using the clean gravel
removed from the cutoff trench excavation. Zone 2 is the relatively
impervious glacial till which forms the major portion of both embankments .

2.2 CONSTRUCTION RECORDS
Complete as—built contract plans and documents are availab le from the
SCS Office in Broome County . No major construction changes were made
on this job. The as—built plans are included in the Appendix of this
report.

2.3 OPERATION RECORD
Since the dam is an uncontrolled, floodwater retarding structure , no
operating records are maintained regarding water levels . However ,
during periods of heavy rainfall , SCS personnel do monitor reservoir
levels.

~~~~~~~~ 
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2 . ~ EVALUATION OF DAT A
The dat a p resen ted in this ro port has been compi led from I n f o  rmn t ionoh t a [ned f rotn the Sot 1 Conservat ion So rv ice as well as the New York
~‘tato Dep.irtment of Envirotunenta I Conservation ft les. It appt’ars t o  he
adequate and rut table t or th ’ purpose o t the l ase I Inspect ion .

I

— ( ,—

~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~ —--- —~~—



SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

a. General
Visual inspection of Dam Site No. 9E was conducted on November 8, 1978.
The weather was clear the the temperature was around 50°F. The water
surface was several inches above the invert of the low stage inlet
on the riser. There was a small flow from the principal spiliway
pipe spilling into the impact basin.

b. Embankment
The earth embankment showed no cigns of distress. The vertical and
horizontal alignment of the crest of both embankments appeared to be
satisfactory, with no visible surface cracks appearing on the crest or
embankment slopes. There were no areas of serious sloughing or sub-
sidence noted. Some minor sloughing was observed on the upstream slope
in the range of fluctuation of the water surface level.

Inspection of the downstream face did not reveal any signs of seepage.
The collection pipes from theinternal drainage system were dry. There
were rock lined trenches to collect surface runoff along the intersection
of the downstream toe of the slope with each abutment on the northern
embankment section.

No undesirable vegetative growth of animal penetrations into the slopes
were observed. However, on the date of the inspection, the grass on the
embankinents had not been mowed.

c. Principal Spillway
The principal spillway consists of the vertical drop inlet structure,
a reinforced concrete pressure pipe through the embankment, an impact
basin and an outlet channel. All of these components were in satisfactory
condition. There was a small gap around the principal spillway pipe at
its joint with the headwall of the impact basin.

d. Emergency Sp~llwaj
Two grass lined emergency spiliways in earth cut sections are located
beyond the southern end of the embankment. The spillway had been mowed
and appeared to be in satisfactory condition. A small portion had not
been mowed because of several logs which had been deposited in the
channel.

e. Drain
The reservoir drain conduit and slide gate may be used to lower the

• reservoir when the pooi level is below the principal spiliway crest.
The slide gate is located within a pipe sleeve which extends to the
top of the riser.

f. Downstream Channel
The outlet channel beyond the end of the impact basin was in satisfactory
condition. No severe side—slope erosion or debris obstructions were in
evidence.

—7—
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~~~ Reservoir
There were no signs of soil instab ility in the reservoir area.

3.2 EVALUATION OF OBSERVATIONS
Visual observations did not reveal any problems which would adversely
affect the safety of the dam.
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SECT ION 4: OPERATION AND MAINTEN ANCE PROCEDURES

4.1 PROCEDURES
The normal water surface elevation is approximately at the low stage
inlet elevation. Downstream flows are limited by the capacity ofT the
36 inch diameter reinforced conc rete pipe. The reservoir provides
328 acre feet of storage between the normal water level and the
crest of the emergency spiliway.

4. 2 MA INTENANCE OF DAM
The dam is maintained by the owner and is in satisfactory condition.
Normal maintenance consists of mowing the bottom of the emergency
spiliway channels.

4 . 3  W ARNING SYSTEM IN EFFECT
No apparent warning system is present

4.4 EVALUATION
The dam and appurtenant structures are satisfactorily maintained .

—9—
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SECTION 5: HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS H
Delineation of the watershed draining into the reservoir pool area
was made using the USGS 7.5 minute quadrangle for Lisle , N.Y. The
watershed consists of woodlands and lightly forested area situated
in a rural section. Relief ranges from moderate to steep with the
steeper slopes occuring on the western side of the watershed. The
slopes on the western side range from 10 to 15% , and on the eastern
side they range from 5 to 10%. The oval shaped drainage area is about
1827 acres.

5.2 ANALYSIS CRITERIA
The analysis of the spillway capacity of the dam was performed using
the Corps of Engineer ’s HEC—l computer program, incorporating the
“Snyder Synthetic Unit Hydrograph” method and the “Modified Puls”
flood routing procedure. The spillway design flood selected for
analysis was the PMF in accordance with reconisended guidelines of
the U.S. Army Corps of Engineers .

5.3 SPILLWAY CAPACITY
The principal and emergency spillways are uncontrolled structures.
The principal spillway operates under weir or orifice flow conditions
depending upon the floodwater inflow to the reservoir pool. During
orifice flow operation, pressure flow develops in the 36 inch conduit.
The emergency spiliway was analyzed as a broad—crested weir having a
discharge coefficient (C) of 3.087.

The spillway s have sufficient capacity for discharging the peak outflow
from the PMF. Due to the limited storage capacity, there will be little
attenuation of the storm flows. For this storm, the peak inflow and
the peak ou t flow, are both 4905 cfs. When the spillways are discharging
the peak outflow , the water surface will be 2 .2  fee t below the top of
the dam.

5 ,4 RESERVOIR CAPACITY
Normal flood control storage capacity of the reservoir between the
principal and emergency spiliways is 233 acre—feet which Is equivalent
to a runoff depth of 1.5 inches over the drainage area. Surcharge
storage capacity to the maximum high water elevation is an additional
185 acre—feet ; equivalent to a runoff depth over the drainage area of
1.2 inches. Total storage capacity of the dam is 538 acre—feet;  equivalent
to 3.5 inches of direct runoff.

5 ,5  FLOODS OF RECORD
The maximum known flood occured during Huricane Eloise during September,
1975. The pool level at this time was reported to be about 8’ feet above
the principal spillway crest. The calculated discharge for this flood
is as fo llows :

Elevation ( ft )  Discharge ( cf s )

1184.7 152

L~~~~~~~~~ _  
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5.6 OVERTOPPING POTENTIAL
Analysis indicates the total discharge capability is sufficient to
prevent overtopping from the PMF.

• 5.7 EVALUATION
This dam has sufficient capability to impound and adequately discharge
floodwa ters expected to result from the PMF.

I
I
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SECTION 6: STRUCTURAL STABILTIY

6. 1 EVALUATION OF STRUCTURAL STAB ILTIY

a. Visual Observa t ions
No signs of major dis tress of the dam were observed during the
in’ pec t ion.

b. Design and Construction Data
Design data was obtained from theSoil Conservation Service Office
in Binghamton . Stability analyses were performed by SCS using a
modification of the Swedish Circle Method. The soil parameters assumed
for the stability analyses were a friction angle of 31 degrees and a
cohesion of 500 pcf. These parameters appear to be appropriate for
the type of soil invo lved. The stability analyses were performed as-
suming 1 on 3 upstream and 1 on 2.5 downstream slopes with no berms ( a berm
was used in the inal design, but this would increase the safety factor).
The results of the analyses are as follows :

MINI MUM FACTOR OF SAFETY
CONDITION UPSTREAM SLOPE DOWNSTREAM SLOPE

Full Drawdown 2.3 
_______

Long Term Steady State 
____ 

2.2
Seepage from Emergency
Spillway Crest

The calculated factors of safety for this dam are in excess of the
minimum factors in the Corps of Engineers recommended guidelines.
The dam is therefore considered to have an adequate factor of safety V

for stability.

A summary of the analyses and sections showing the failure arcs are
included in Appendix E.

Based on discussions with SCS representatives , the dam was built
essentially according to the plans.

c. Post Construction Changes
The SCS representatives were not aware of any changes which have been
made on the dam.

d. Seismic Stability
This dam is located in Seismic Zone No. 1. Therefore, a seismic
stability analysis I~. not warranted.

-12-
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1 ASSESSMENT

a. Safe ty
The Phase 1 Inspection of the Nanticoke Creek Dam No. 9E did not reveal
conditions which constitute a hazard to human life or
property. The earth embankment is considered to be stab le structurally,
and capable of safely retardin g floodwa ters resulting from the PMF .

The design of this dam includes an internal drainage system to contro l
the phreatic surface and to provide a safe outlet for foundation seepage.

b. Adequacy of Information
Information concerning the design and performance of this dam is con-
sidered adequate for the purpose required for Phase 1 Inspection Reports.

c. Need for Additional Investigations
No additional investigations are necessary at this time.

RECO~~~NDED MEASURES
The following tasks should be undertaken by maintenance forces :

a. Periodic operation and lubrication of the mechanically
operated slide gate mechanism to insure the ease ~f
operation of the reservoir drain conduit.

b. A schedule for periodic maintenance should be
established which would include items such as mowing
the grass on the embankment slopes and crest .
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2 -- V. S. Atkinson -- 5/25/65
Rey S. Decker
Subj: ENG 22-5, New York wp-08, Nanticoke Creek, Site No. 9-E

(Broome county)

Ar~~c~~~~~ r

A. Classif icat ion: flnban1~~ent samples are classified GM and CC based on
the gradation that includes 20% pluz 3-in , material. Actually, the
laboratory samples, 65 W2921i. and. 65W2925 , contained s1~ghtly over 50%
fines.

B. Density: Standard moisture -density tests were made in the minus 3/b-in.
fraction. Maximi.~ density ranges from 12~. .5 to 126.5 p .c . f.

C. Shear Strength: Sample No. 65W’2925 was te&ted, using the minus 3/b_in.
fraction. One hundred percent of standard density was selected because
previously tested similar material had relatively low shear strength
at lower densities.

Shear -~alues from this CU test are 0 = 31 , c 500 p.s.f. ~~fective
stres: parameters are = 32.5 0, ~ = 550 p .s .f . ,  correcting for measured.
pore ~~ ssur~ .

SLOPE STABIlITY ANALYSIS

An embankment only analysis using labora tory charts ba sed on a modification
of the Swedish circle method arid using shear value s of 0 = 

~~
...

°
, c = 500 p.s.f.

indicates that the factor of safety of a 3: 1 upstream slope and 2 1/2:1 down-
stream slope is in the range of 2.0. Drawdoun to the base is ass~mied and
the phreatic surface is asstzn ed to emerge on the downstream slope .

It is concluded that more detailed analysis is not justi fied.

CONCLUEIONS AND R~~ O~~~ NflATIONS

A. Site Preparation: It is reco~~nend ed that the soft surface silts be
removed. Most of this soil will be taken out in rioi~ al strippLng
operations . -

B. Centerline Cutoff: Cutoff of disturbed surface soil is reco ended for
the a.bu~~ents. Cutoff of the alluvial gravels into till is recommer4e.i
for the floodplain area. A 25-foot bottom width is recommended for thiS
cutoff to reduce the exit gradient into the alluvIal gravels. The CC
material is satisfactory for backfill4

C. Principal Spiliwa y: No particular problems are anticipated .

D. Drainage: With the proposed cutoff , the alluvial gravels downstream
are expected to function as a drain. You may wish to consider a pick-up
trench drain or a ~~afl rock toe to outlet this natural drain.

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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3 -- W . S. Atkin~on - 5/.2~/t)i
Rey S. Decker
SubJ : ~~G 22-5 , New Yo rk WP-08, Nanticoke Creek , Site No. 9-E

(Bx-oomc County)

E. fl~ibariknent Design:

1. Selectton or Mat er~n 1 .  Mn terial like sample Nos. ~~~~~~~~~~~~~~~~~ ar.d 65 W2925 ,
GC and G1 , can be uscd anywhere in the emb.~L n1onent. It is su~ gested
that consideration hc ’ given to placing the cI~arser gravel with low-
plastic f ines , 65 w292o - GM, in the downstream base st~~tion provided
it is practical to sepamte it from the o ther soils. Permeability
of this material is expected to be somewha t higher than that of
the others.

The recommended density control is 100% of standar~i based on the
minus 3/b-in. fractio~i. Shear strength at this density ~s ample
based on the test t’or Sample No. t~~W2925. Noti fy us if you prefer
a lower control than 100% of  sthr.darü arid another shear test and
slope stability analysis will be made . 

-
. -

2. Slopes. Proposed 3:1 upstream and 2 1/2:i downstream slopes are
adcquate~

3. Settlement Allowance. An allowance of 1.0 ft. is suggested to
compensate for reoith~al settlemer.t in embankment and foundation;
0.8 f t., 2% average , for the embankment and 0.2 f t .  for the
foundation.

Prepared by:

Robert E. Nelson

Reviewed and Approved by:

Roland B. Phillips

Attachments

cc: B. S. Ellis , Syracuse , New York
itenry W. t~tvis , Penn Yan , New York
B. J. McClixnans , Bingh unton , New Yo rk ‘
H. M. Kaut~ , Upper Darby, Pennsylvania

_ _ _ _ _ _ _ _ _ _  ~~
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