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PREFACE

This report is pr~par~d under guidance contained in the Recommended
Guidelines for Safety InsptctiOn of Dams, for Phase I investigations.
Copies of these guidel ines  nay be obtained from the Office of Chief
of Engineers , ~asbing to~~, D.C.  2O3 l .~.. The purpose of a Phase I
i nv e s t i g a t ion  is to  I d e n t i f y  expeditiously those dams which may
pose ha:~~r~ s to hu man l i f e  or p r o p e r t y . The assessment of the
genera l  ~~n d i t i o n  o f the dan is based upon available data and visual
inspect ions . Detailed i nves t igat ion , and analyses involving top o—
gr~~~iL ~-açp ing, subsurface investigations , test ing , and detailed

utat~ onal evaluations are beyond the scope of a Phase I in—
v t i ~ ation ; however , the investigation is intended to identify
any need for such studies.

In revie;~.ing th i s  rep ort , it should be realized that the reported
condition of tne dam is based on observations of field conditions
at the time of inspection along with data available to the in-
spection team . in cases where the reservoir was lowered or drained
prior to inspection , such action , while improving the stability
an~ safec’. of the dan , removes the normal load on the structure

‘ 
and ma’ obscure certain conditions which might otherwise be
det ectable if in spected unde r the normal operating environment
of the structure.

t is i~~ cr tan t  to note that the condition of a dam depends on
n-~~er~’us and constantly changing internal and external conditions ,
and is evolutionary in nature . it would be incorrect to assume
that the present condition oi the dam will continue to represent
the condi t ion of the dam at some point in the future. Only through
freq uent. inspections can unsafe conditions be detected and only

• through continued care and maintenance can these conditions be pre-
vented or corrected.

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guide-
lines , the spillway design flood is based on the estimated “Probable
Maximum Flood” for the region (greatest reasonably possible storm
runof f ), or fractions thereof. The spillway design flood provides
a measure of relative spiliway capacity and serves as an aid in
determining the need for more detailed hydrologic and hydraulic
studies , considering the size of the dam , it s e an
the downstream damage potential.

-

~~~~~~~~~~~~

-

~~~~~~~~

-

~ 

-• -

~~~~~~~~~~~~

-

~~~ . I 

~~~~~g ~ .~~ 

~~ -•--— ---— - ~~ • ~:
__

~
_ht~1 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~

- -~~~~~ -~~~~ .p • -

~~~~ ~~~p — ~~~~_. t_~~~~~~ S S .  _ ___ .. — •• _•-—— _- — ~~~ — — — —  —— - .4



‘ 
SUSQUEHANNA RIVER BASIN

GRASSY ISLAND CREEK , LACKAWANNA COUNTY

PENNSYLVANIA

OLYPHANT NO. 3 DAN

NDI ID No. PA-0038 1
DER ID N o .  35-03

PENNSYLVANIA GAS AND WATER COMPANY

PHASE I INSPECTION REPORT

-‘ NATIONAL DAM INSPECTION PRO GR.AN

JANUARY 1979

CONTENTS

Descrip tion ____

Brief Assessment of General Condition
and Recommended Action a-i

Overview Photograph b
SECTION 1 - Project Information 1
SECTION 2 - Engineering Data 6
SECTION 3 - Visual Inspection 9
SECTION 4 - Operational Procedures 11
SECTION 5 - Hydrology and Hydraulics 13
SECTION 6 - Structural Stability 16
SECTION 7 - Assessment , Recommendations , and

Remedial Measures 18

PLATES

Plate Title

1 Location Map .
2 General Plan.
3 Plan and Profile.
4 Sections.
5 Outlet Works

‘ O 6 Spiliway Plan.
7 Spiliway Sections.

_ _ _ _ _  

- —____

— — — — — 
-



— 
~~~~~~~~~~~~~ —— • —•— -—• —.-—-• .•—.—...- --,— •_• •_ 7_

~ • •••
~~~

•
~~ 

- .  .—,. •—-• -- - ---- —• - --,. - — -—- .
~

-— - -. -- —-. - — — — ~~,—- -- • - -  .—.—~~-~-—-“—~~ ——•~•- --- -—.•—-.- -—-- - - —• ________

APPENDICES

Appendix Title

A Checklist - Engineering Data .

B Checklist - Visual Inspection .

C Hydrology and Hydraulics.

D Photographs.

E Geology .

- î

iii  

—• •

~~~~~~~~~~~ 
-~~~

1T
~ JITET ~~~~~~~~~~~~~ ~~~ ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~ —. -~~~- -~~~~~

— -----
~~~~~

--
~~~~~~~

--~-



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

PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESS1’~ NT OF GENERAL CONDITION

AND

RECO~~~~NDED ACTION

Nam e of Dam : Olyp hant No.  3 Dam
NDI ID No. PA-00381/DER ID No. 35-03

Owner : Pennsylvania Gas and Water Company

State Located : Pennsylvania

County Located: Lackawanna

Scream : Grassy  Island Creek

Date of Inspection : 23 October 1978

Inspection Team: Gannett Fleming Corddry and
• Carpenter , Inc .

Consulting Engineers
P.O. Box 1963
Harrisburg, Pennsylvania 17105

Based on visual inspection , available records , cal-
culations and past operational performance and according
to criteria established for these studies , Olyphant No. 3
Dam is rated as unsafe because the spiliway capacity is
rated as seriously inadequate . Although the dam is in fair
condition , the spillway can pass only 15 percent of the
Probable Maximum Flood (PMF) without overtopping of the dam .

• If the dam should fail , the resulting floodf lows would
overtop Olyphant No. 2 Dam . Overtopping of this dam would
cause its failure and loss of life downstream .
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There is no evidence of serious stability problems on
the embankment.

In view of the concern for the safety of Olyphant No. 3
Dam, it is recommended that the Owner immediately perform a
hydraulic and hydrologic study to determine the measures
necessary to make the spillway hydraulically adequate. It
is also recommended that the Owner perform other measures,
such as: removing trees and brush from the embankment;
installing observation wells; monitoring bulges, seepage,
and wet areas; extending riprap to the top of the embankment;
ensuring both that the outlet works valve operates correctly - •and that a plug is available for upstream closure; and study-
ing the adequacy of the access road. -

•

In addition, it is recommended that the Owner modify
his operational procedures , such as: developing a detailed
emergency warning and operation system; modifying snowplow
operations to avoid removing material from the top of the
dam; providing round-the-clock surveillance of the dam
during periods of unusually heavy rains; and activating the
emergency operation and warning system when warnings of a
storm of major proportions are given.

I Submitted by:

GANNETT FLEMING CORDDRY
AND CARPENTER, INC .

PROFE~3tCNM.

AUEaT C~~L~3 ~ A. C. HOOKE
- Head, Dam Section

Date: 9 February l~79

Approved by:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT , CORPS OF ENGINEERS

1 C~ K. WITHE RS
Colonel , Corps of Engineers
District Engineer • -

Date: 4 PA~r1’~ 
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SUSQUEHANNA RIVER BASIN

GRASSY ISLAND CREEK, LACRAWANNA COUNTY

PENNSYLVANIA

OLYPHANT NO. 3 DAM

NDI ID No. PA-0038].
DER ID No . 35-03

PENN SYLVANIA GAS AND WATER COMPANY

PHASE I INSPECTION REPORT

NATION AL DAN INSPECTION PROGRAM

• 

• 

.

SECTION 1$ PROJECT INFORMATION

1.1 General.

a. Authority. The Darn Inspec tion Act , PublicLaw 92-367, authorized the Secretary of the Army ,through the Corps of Engineers, to initiate a programof inspection of dams throughout the United States.

b. Purpose. The purpose of the inspection isto determ ine iUthe dam constitutes a hazard to humanlife or property.

1.2 Description of Project.

a. Dam and Appur tena nces.\blypha nt No. 3 Darn 
‘is an ear i~~ iii emban kment 760 feet long and 37 feethigh at its maximum section . The embankment has apuddled impervious core and riprap on both theupitream and downstream slopes. The spillway is 

— -located at the right abutment of the darn. It is an

1:. 
-1- 

-_ _ _

~~~~ r u  
- -

~~~~~~ 

-
- . ca.. - t&~~x- ss - ~~ -s~~~~iLa •..



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

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

excavated , riprapped channel with irre~u1ar geometry.The invert of the channel is 2.6 feet below the
design level of the top of the dam . A 12-inch dia-
meter cast-iron pipe with a valve at the downstream
end extends through the center of the embankment and
regulates flows . Olyphant No. 2 Dam is 0.5 mile
downstream . -The various features of Olyphant No. 3
Dam are shown on the Plates at the end of the report
and on the Fho tograp hs in Appendix D.

b . Location. ~~The dam is located on GrassyIsland Creek approximately 1.7 miles east of the
Vi l l age  of Win ton , Pennsy lvania . ~~Olvp hant No.  3 Dam
is shown on USGS Qua~ rang le , Olyp~~nt , Pennsy lvania ,
with coordinates N4l 28’20” - W75 ~l’45” in LackawannaCounty, Pennsy lvania. The dam is O\3 mile upstream
of Ol yphant No. 2 Dam . The location\map is shown on
Plate 1. 

• \

c .  Size Class i f i ca t ion .  Small (37 fee t  hi gh ,
151 acre-feet).

d . Hazard Classification. High hazard. Down-
stream conditions indicate that a high hazard clas-( sification is warranted for Olyphant No. 3 Dam

•- (Paragraph 5.lc.) .

— e. Ownership . Pennsy lvania Gas and Wa ter
Company, Wilkes-Barre , Pennsy lvania .

f. Purpose of Dam. Water suppl y for Olyp han t ,
Pennsy lvania and surrounding cou~nunities.

g. Design and Construction History. Olyphan t
• No.  3 Dam was built in 1898 by the Winton Water

• Company . Frank Wolfe , Eng ineer for the Scran ton
Coal Company , designed the dam and supervised the
construction . The contractor was Martin Cawley of
Archbald , Pennsylvania . In 1915 , the Pennsylvania
Water Supply Commission prepared a report on the• dam . This report resulted in the recommendation
to increase the spillway capacity. The embankment
was raised and the spiliway was widened in 1927.

-2-
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h. Normal Operationa l Procedure. The reser-
voir is normally maintained at spiliway crest level.
The valve on the outlet  conduit is normally closed.

1.3 Pertinent Data.

• a .  Drainage Area . 0 . 6  square miie (U

b . Dis charge at Damsite. ( c f s . )

Maximum known flood at damsite - unknown .

Out le t  works at maximum pool e leva t ion  - 14
(approximate)

Spi l lway capac i ty  at  maximum pool e levat ion  -

180 (low a r e a ) .

De sign spillway capacity - 420.

c . Elevation . (Feet above msl .)

Top of dam (low area) - 1468.9

Desi gn top of dam - 1470.0

Maximum pool ( top of dam low area) - 1468.9

Normal pool (spi l iway cres t )  - 1467.4

Upstream inver t outlet works - 1442.0

Down~ tream invert outlet works - 1434.3

Streambed at downstream toe of dam - 1433 .0

d. Reservoir Length. (Miles.)

Norma l pool - .17

Maximum pool - . 18

Penn DER records show 0.7 square mile. GFCC
determined the area to be 0.6 square mile.

U
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e. Storage. (Acre-feet.)

Norma l pooi ( sp i l iway  crest)  - 1 2 2 .

Maximum poo l (desi gn top of darn ) - 151.

f . Reservoir Surface. (Acres.)

Norma l pooi ( sp i l iway  c r e s t)  - 10.4

Maximum pool (design top of dam) - 11.6

g. Dam .

Type - Earthfill.

Length - 760 f e e t .

Height  - 37 feet. (design).

Top width  - Varies (13 feet  to 16 f ee t)

Side slopes - Downstream 1V on 2H

Ups tream lV on 3H

• Impervious core - Clay and Gravel 
“Puddle

Core ” .

• Zoning - Impervious core .

Cutof f  - Impervious core foundat ion excavated
below natural ground surface.

Grout cur ta in - None .

h. Diversion and Regulating Tunnel. None .

i. Spillway.

Type - Riprapped excavated channel at right
abu tment , geometry is not regular .

Length of weir - 46 feet at Elevation 1470.0.

Crest elevation - 1467 .4 (invert of channel).

_ _  

_ - -~
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• Upstream channel - Reservoir .

Downs tream channel - Riprapped , supercri tical
channel of varying cross section . 

I 
-

j. Regulating Outlets. - One 12-inch diameter
cast-iron pipe with one 12-inch gate
valve at downstream toe .

- I

(

I.
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SECTION 2

ENGINEERING DATA

2.1 Design.

a.  Data Available. Very l i t t le  engineering
data was available for review for the original struc-
tures. In a study performed in 1914 by the Pennsylvania
Water Supply Commission , an accoun t of design con-
cepts , geology , construction materials and methods ,
and design features was prepared from interviews with
the Owner , visual inspection , and other sources. The

• 1914 study also included analyses for hydrology , and
hydraulics. A summary of the results of the analyses
are on file. That study was the basis for recommended

• improvements to the spiliway that were made in 1927.
No design da ta for this modifica tion was available
for review.

b . Design Features. The darn and appurtenances
are described in Paragraph L2a. The design features

• are shown on the Plates at the end of the report and
- 

~ t on the Photographs in Appendix D. The general ar-
rangment of the features is shown on Plate 2. Details
of the embankment are shown on Plates 3 and 4 and on
Pho tograp hs A , B , and C. The outlet works profile
is shown on Plate 5 and on Photograph E. Spillway
de tails are shown on Pla tes 6 and 7 and on Photo-
graphs C and 0. The plates are not dated. There-
fore , it cannot be determined if the plates represen t
the dam before or after the 1927 modifications .
Furthermore, the top elevation of the dam that is
shown on the profile on Plate 3 does not agree with
the top elevations that are shown on Plates 4 and 5.

• An elevation of 1470.0 for the top of the dam has been
- 

- 
used in this report for the design elevation .

c. Design Considerations. The drawings show
that the puddled clay and gravel core extends only
3 fee t below original ground . No further information was

• - available concerning the description and soil gradation
of the puddled clay and gravel core. The 1914 Pennsylvania
Water Supply Commission report indicates that there
was a 3-foot wide trench, excavated 5 feet below the

• 
~ 
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tS puddled clay and gravel core , which was backfilled
wi th  impervious mater ia l  to provide a more posit ive
cutoff. Present standards would require a more sub-
stantial cutoff.

2.2 Construction.

-
• 

a. Data Available. Construction data available
for review for the original structures was limited to
information contained in the 1914 report prepared by
the Pennsylvania Wa ter Suppl y Commission . That in-
formation was obtained by interviews with the Owner ,
and it gives details of the construction operations.

b . Construction Considerations. The 1914
report , in general , praises the quality of con -
struction used in the structure. For examp le ,
information is cited that indicates the impervious
core material was carefully selected and was of high
quality. However , it notes that the embankment was
compacted onl y by the norma l travel of ear th  haul ing
equipment. During construction , a spring was en-
countered at the le f t  abutment and treated as
detailed on Plate 3. In general , the accounts of
cons t ruc t ion  are such tha t it appear s that reasonable
care was used in construction of Olyphant No. 3
Darn . Review of the available information for the
1927 improvements did not yield pertinent information
with respec t to the character of that work .

2.3 Operation. No formal records of operation were
reviewed . Based on information from the Owner and
the care taker of the darn , all structures have per-
formed satisfactorily.

2.4 Evaluation.

a. Availability. Engineering data was provided
by the Division of Dams and Encroachments , Bureau of
Water Quality Management , Department of Environmental
Resources , Commonwealth of Pennsylvania (Penn DER),
and by the Owner , Pennsylvania Gas and Water Company .

• The Owner made available a senior construction super-
visor for information during the visual inspection .
The Owner also researched his files for additional
information upon request of the inspection te~am .

-
.1. ••
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b. Adequacy. The type and amount of design• t data and other engineering data is limited , and the/ 
assessment must be based on the combination of

- available da ta , visual inspection , performance
history, hydrologic assumptions , and hydraulic as-
surnpt ions.

c. Validi ty. There is no reason to question
- 

the validity of the available data.

1
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SECTION 3

VISUAL INSP ECTION

3.1 Findings

a.  General. The overall appearance of the
dam was fair , with some deficiencies as noted here in .
The locations of some of these def ic ienc ies  are shown
in Appendix B on Plate B-l. Survey data acquired during
this inspection is presented in Appendix B. On the day
of the inspection , the pool was at spillway crest
e leva t ion .

b. Embankment. The embankment is in fair con-
ditiori . Mature trees are growing at the toe . Smaller
trees and brush cover the entire downstream slope
and the upstream slope above normal pooi elevation
(Photograp hs A and B ) .  The top of the riprap on the
upstream slope is about 6 to 12 inches below the
existing top of the dam . Some of the soil at the
top of the dam has apparently been scraped off  and

• pushed onto the embankment slopes. Two 6-inch high
bul ges were noted at the downstream toe.  The survey
revealed that almost the entire top of the embank-
ment is below design elevation . The lowest point
is 1.1 feet below the design elevation of 1470.0.
Three wet areas and a seepage area were observed ,
as shown in Appendix B on Plate B-i. The seepage was

• clear and about 0.5 gpm . Much of the ground along
the downstream toe does not appear to have good drainage .

c. Appurtenant Structures. The only deficiency
observed in the spillway was some brush and trees
growing in the spiliway outlet channel. About
100 feet downstream from the embankment axis , the
spillway channel becomes poorly defined . It appears
that some flow would travel in a direction parallel
to the toe of dam during periods of high spiliway
discharge. No deficiencies were observed at the
outlet works. A valve crew was not available during
the inspection and , therefore , the operation of the
outlet works was not observed . The pipe through the
embankment was under pressure , without upstream
closure facilities.

4’ -9-
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d. Reservoir Area. The reservoir has generally
mild slopes , but much outcrop is visible. The water-
shed is uninhabited and undeveloped . It is owned and
controlled by Pennsylvania Gas and Water Company .

e.  Downstream Channel. Immediately downstream
from the dam , the channel is slightly overgrown . The
channel continues downstream through a steep , wooded

• and undeveloped valley for 0.3 mile to Olyp hant
No. 2 reservoir . The access road to the dam gene-
rally parallels the stream . It is passable by a

- -
- high ground clearance vehicle during good weather .

It may be impassable during periods of high runoff.

t
-F
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedure. The reservoir is maintained at spill-
way crest , Elevation 1467 .4, with excess inflow dis-
charging over the spillway and into Grassy Island Creek ,
which flows into Olyphant No. 2 Reservoir 0.3 mile
downstream . A 12-inch diameter cast-iron pipe
discharges water from the reservoir at Elevation 1434.3.
Streamfiows in Grassy Island Creek can be increased
by re leases  from Olyphant No. 3 Dam . Since stream-
flow is usual l y augmented only when Olyp hant No.  2
Reservoir is below spiliway crest elevation , the
valve on the Olyp hant No.  3 water discharge line
is usually closed.

4 . 2  Maintenance of Dam . The dam is visi ted twice a
week by a caretaker who records the reservoir eleva- —

t ion .  Weekl y reports are mailed to the Owner ’s En-
gineering Department . This information is used by 

- 

-

the Owner ’s Engineering Department for regulating
~
• flows in the distribution system . The caretaker is
t 

(5 

also responsible for observing the general condition
of the darn and appurtenant structures and for re-
porting any changes or deficiencies to the Owner ’s
Engineering Department. A Pennsylvania Gas and Water
Company engineer makes a formal inspection of the darn
each year , and the records are filed and used for
determining priority of repairs. Informal inspections
are also made when the engineer is on the site for
other reasons. Brush is apparently cut when deemed
necessary .

4 .3 Maintenance of Operating Facilities. The valve on
the outlet works pipe is operated annually . In response
to the Phase I Darn Inspection Program of the previous
year , the Owner is revising his maintenance proce-
dures. Details of the procedures are still being
developed .

4.4 Warnin~ Systems in Effect. The Owner furnished
the inspection team with a verbal description of the
chain of command for Olyphant No. 3 Dam and of a
generalized emergency notification list that is
applicable for all of the Pennsylvania Gas and Water

Li -11-
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Company dams. The Owner said that during periods of
heavy rainfall , available personnel are dispatched to
the dams to observe conditions. All company vehicles
are equipped with radios , and the personnel can com-
municate with each other and with a central control
facility. Evaluation of risk is made by the Owner ’s
Engineering Department. The Owner ’s Engineering
Department is also responsible for notification of
emergency conditions to the local authorities . De-
tailed emergency operational procedures have not been
formally established for Olyphant No. 3 Dam , but are
as directed by the Owner ’s Engineering Department.

4.5 Evaluation of Operational Adequacy . Judging
= by the amount of brush on the embankment, a more

frequen t brush cutting schedule would be warranted.
The maintenance precedures for the outlet works
valve appear adequate. The procedures used by the
Owner for inspecting the dam are adequate , but some
needed repairs have not been made . In genera l , the

• warning system is adequate , but it would be more
F effective if it were more detailed .

L ~
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~ SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. No desi gn data was available for
review . Dur ing 1914, a report on the darn was made by the
Pennsy lvania Water Supply Commission . This study resulted
in the recommendation to increase the spiliway capacity from

• the then existing 100 cfs to 325 cfs. The spillway was mod-
• ified to its present configuration in 1927. No analysis of

the modi f i ca t ion  was available in ei ther the Owner ’s files
or the PennDER records.

b . Experience Data. The Owner has not reported any
hydraul ic problems with the dam . He does not have any
exper ience data concerning flows dur ing time s of flood .

c. Visual Observations.

• 
- (1) General. The visual inspection of Olyphan t

No. 3 Dat . ~‘hich is described in Section 3 , resulted in a
number o~ -bse rva t ions relevant to hydraulics and hydrolog y .

• 
‘— These observations are evaluated herein for the various

features.

(2) Embankment. If the dam were overtopped , the
r iprap on the downstream face of the embankment would cause

• a s l ig h t l y longer t ime of f a i lu re  than a similar unprotected =

slope. The low areas on the cop of the dam reduce the
spiliway discharge capacity.

(3) Appurtenant Structures. Brush in the spill-
way outlet channel could raise the tailwater at the spill-
way, but the amount of brush at the t ime of the inspection
was insignificant. The geometry of the spiliway makes an
accurate determin ation of its discharge capacity difficult.
The poorly defined spillway channel is not considered a def-

• iciency , since the erosion potential is low because the
channel is a sufficient distance from the embankment .
Since a valve crew was not available to operate the valve
during the inspection , its operational adequacy cannot be
assessed . The Owner stated that an tn-house diving capability
and various size plug s are available to provide upstream
closur e for the outlet works . This is deemed adequate , if
the proper size plug is readily available.

-13- 
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(4) Reservoir Area. No conditions were observed
in the reservoir area or watershed that might present sig-
nifican t hazard to the darn . The assessment of the dam is
based on existing conditions , and the effects of future
development are not considered .

(5) Downstream Conditions. No conditions were
observed immediati1y~~ ownstream ~ f the dam tha t mi ght
present significant hazard to the darn. The downstream
condi t ions  indicate  that  the only hazard presented by the da~i s the hazard to Olyp hant No. 2 Darn . A Phase I Inspec t ion
Report for the National Dam Inspection Program has previousi~:been prepared for Ol~phant No. 2 Dam , which is of inter-
mediate size. Olyphant No. 2 Dam was classified as high
hazard , with a seriously inadequate spiliway . As the
failure of Olyphant No. 3 Dam could cause the overtopping of
Ol yphant No. 2 Dam , a high hazard classification is warrar.:ed
for Olyphant No. 3 Darn . The condit ion of the access road
indicates tha t access to Olyphant No. 3 Dam may not always
be possible  during severe weather condi t ions .

d. Overtopping Potential.

(1) Spillway Design Flood. According to the
criteria established by the Office of the Chief of Engineers
(OCE) for the size (Small) and hazard potential (High) of
Olyphant No. 3 Dam , the spiliway design flood (SDF) is
between one-half of the probable maximum flood (P!~ff~) and thePMF . Because Olyphant No. 2 Dam , 0.5 mile downstream , has a
SDF equal to the PMF , the PMF is selected as the SDF for
Olyp han t No. 3 Dam .

(2) Description of Model. The watershed was
modeled with the HEC-1DB computer . The HEC-1DB computer
program computes a PMF runoff hydrograph and routes the
flows through both reservoirs and stream sections. In
addition , it has the capability to simulate an overtopping
darn failure. The PMF inflow to Ol yp hant No. 3 Reservoir was
determined and routed through the darn. The outflow from the
dam was routed downstream to Olyphant No. 2 Reservoir and
through Olyphant No. 2 Darn. It was assumed that no runoff
occured downstream of Olyphant No. 3 Dam . Identical methods
were used for various percentages of the PMF .

(3) Summary of Results. The table below summarizes
the results for the PMF and one-half PMT. The total PMF
rainfall over the Olyphant No. 3 watershed is 24.7 inches;
Append ix C.

-14-
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SUMMARY OF RESULTS
(Dam with Existing Condit ions)

PMF l/2 PMF

Runoff  ( inches)  2 2 . 2  11.1
Peak Inflow to Ol yphant

No. 3 Dam (cfs) 1 ,668 834
Peak Outflow from Olyphant

Nc . 3 Dam (cfs) 1,664 831
Depth of overtopping ,

Olyphant No. 3 Darn (feet) 0.80 0.45
Peak Inflow to Olyphant No. 2 Dam (cfs) 1 ,662 829
Peak Outflow from Olvphant No. 2 Dam (cfs) 1,654 798
Depth of overtopping ,

Olyphant No. 2 Darn (feet) 0.52 --
No darn failures were assumed with the above data. Olyphan:
No. 3 Dam , with its existing top elevation of 1468.9 , can
pass approximately 15 percent of the P)~’ without overtopping .

If Olyphant No. 3 Darn were raised to its
design elevation of 1470.0, it would be able to pass
approximately 29 percent of the PMF .

(4) Spillway Adequacy. The criteria used to ra te
th e sp illway adequacy of a darn are described in Appendix C.  —

To determine the adequacy of Olyphant No. 3 spillway , Olyphant
No. 3 Dam was assumed to start failing when water was 0.2
feet over the dam . The 20-foot wide breach was assumed to
develop completely within 0.2 hour . The computed peak
outflow is 13 ,080 cfs. Because of limitations in the model ,
a peak outflow of 3,250 cfs was used as flow from the darn .
When routed downstream , this lesser discharge w:ll overtop

• Ol yphant No. 2 Darn by 0.89 feet; this will cause failure of
• Olyphant No. 2 Darn. As such , the spillway capacity of

• Ol yphant No. 3 Dam is rated as seriously inadequate.

If the peak dam-break outflow of 13,080 cfs
had been used , the computations would indicate that Olyphant
No. 2 Dam would be overtopped by a greater depth for a =

longer duration .
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(_ • SECTION 6

STRUCTURAL STABILITY

6.1  Eva lua t ion  of S t ruc tura l  S t ab i l i t y.

a. Visual Observations.

(1) General. The visua l inspection of
Olyphant No. 3 Dam , which is described in Section 3 ,
resulted in a number of observations relevant to
structural stabilit y . These observations are
evaluated herein for various featur€

(2) Embankment. Trees and brush growing
on the embankment and at the toe are undesirable.
Riprap terminating below top of darn presents an
erosion hazard from wave action . The Owner stated
that the soil that was scraped off and pushed onto
the embankment slopes was caused by snow plow opera-
tions during the winters. This condition has hy-
draulic significance , and is part of the cause for
the lowered top of darn elevation . Settlement of
the embankment may also have contributed to the
lower elevation . The bulges at the toe of the dam are
probably caused by uneven grading during construc -
tion and are not considered to indicate stability
problems . The seepage and wet areas , although not
excessive , are of some concern because of their potential
for pip ing . The wet area near the left abutment might be
caused by water from the spring noted in Paragraph 2.2 . The
outlet of the drain from the spring , which is shown on Plate
3, could not be located during the visual inspection .
Positive drainage along the toe would aid in assessing the
seepage from the darn.

b. Des4n and Construction Data. No record of design
data or stability analysis was available for review .
Anal ysis of the embankment stability is beyond the scope of
this study . Also , sufficient data on the engineering

• properties of the embankment material would have to be
acquired before the analysis could be performed. There is
no evidence of previous stability problems having occurred
on the embankment.

-16-

.1
•i.ii __ •___ •_ -— —5-—— -- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • -.--. • •~~~~~~~~~~~~~~~~~~~ - .



c.  Operating Records. No forma l records of operation
were reviewed . According to the Owner , no stability problems
have occurred over the operational history of the dam.

d. Postconstruction Changes. As noted herein , very
little information was available for the spiliway and
embankment modifications made in 1927. However , the modifica-
tions were made sufficiently long ago that any problems

- • should be apparent by now.

e. Seismic Stability. Olyphant No. 3 Darn
is located in Seismic Zone 1. Normally it can be
considered that if a dam in this zone has adequate factors
of safety under static loading conditions , it can be assumed
safe for any expected earthquake loading . How-
ever , since there are no formal static stability
analyses , the theoretical seismic stability of
Ol yph ant No. 3 Dam is not known .

I

-17-
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(S SECTION 7

ASSESSMENT , RECOMMENDATIONS , AND
- 

- PROPOSED REMEDIAL MEASURES

7 . 1  Dam Assessment

a.  Sa fe ty .

(1) Based on the visual inspection , available• records , calculations , and past operational performance ,
Olyphant No. 3 Dam is judged to be in fair condition . How-
ever , the existing spiliway will pass only 15 percent of the
PMF without overtopp ing of the darn. The failure of the darn
will cause failure of the high hazard Olyphant No. 2 Dam
downstream . The spillway is rated as seriously inadequate .
According to criteria established for these studies by OCE ,
the darn must be rated as unsafe  because the spillway
capacity is seriously inadequate .

If the embankment were raised to its design
elevation , the spillway would be able to pass 29 percent of
the PMF. The spiliway capacity would still be rated as
seriously inadequate.

(2) There is no formal stability analysis
available for Olyphant No. 3 Darn. However , there is no
evidence of problems presently threatening the stability of
the embankment.

(3) The visual inspection resulted in some
deficiencies , which are sunwiarized below for the various
fea tures .

Feature and Location Observed Deficiencies

Embankment:
Slopes and toe Trees and brush
Upstream slope Riprap below top
Top Below design elevation
Downstream toe Bulges , seepage , and

Wet areas

- 

-18-

5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -



~pIpI!pIr-., ._ _ — • —.- --——,-~—~55- ~~~~~~~~~~~~ •
_

—___•.._---- --_——-- --•_•_• _1.1~~.— • ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - • -——•,•- -..—— .‘ 
55 - - - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Feature and Location Observed Deficiencies

Spillway:
Outlet channel Brush and trees

Outlet Works:
Valve Uncertain operation
Closure facilities Uncertain availability

Downstream Channel:
Access road Uncertain access

during periods of
high runof f .

b .  Adequacy of Informat ion .  The information available
is such that an assessment of the condition of the darn can

— be inferred from the combination of visual inspection , past
performance , and computations performed prior to and as part
of this study .

c. Urgency. The recommendations in Paragraph 7.2
should be implemented immediately .

d. Necessity for Further Investigations. In order to
accomplish some of the remedial measures outlined in Paragraph 7.2,
further investigations by the Owner will be required.

7.2 Recommendations and Remedial Measures.

a. In view of the concern for safety of Olyphant
No. 3 Dam , the following measures are recommended to be
undertaken by the Owner , in approximate order of priority,
immediately:

(1) Perform additional studies to more accurately
ascertain the spiliway capacity required for Olyphant No. 3
Darn as well as the nature and extent of mitigation measures
required to make the sp illway hydraulicall y adequate . If
the existing low areas of the embankment are restored to
des ign grad e, the spillway capacity would be increased; this
should be accomplished .

(2) Remove brush and trees that are in the spill-
way outlet channel and that are on or near the embankment.
When the brush and trees are removed , the embankment should
be inspected on a regular basis to check for wet areas or
seepage .

{ -  -19-
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(3) Install six or more observation wells , or
other instrumentation , downstream of the axis of the embank-
ment . One well , or other instrumentation , should be located
in the vicinity of each of both the two wet areas and the
seepage area . The others should be at appropriate locations
to determine general water levels in the downstream embank-
ment. Data collected from observation wells or other
instrumentation should be utilized in evaluating the
stability of the structures and assessing piping potential
in the future. The area along the downstream toe should be
graded to provide positive drainage . Continue to observe
wet areas and seepage downstream of embankments. If con-
ditions worsen , appropriate action should be taken to

• 
- control apparent seepage with properly designed drains.

(4) Monitor bulges at the toe of the embankment.
If changes are noted , an evaluation of the embankment stability
should be made .

(5) Ensure that the outlet works valve operates
correctly.

(6) Ensure that proper plugs are available for up-
stream closure facilities on the outlet works pipe in the
event the p ipe should rup ture or for periodic inspections .

(7) Extend riprap to the top of the dam.

(8) Undertake a study to determine the adequacy
of the access road during periods of high runoff. Undertake
remedial measures as required .

b. In addition , it is recommended that the Owner modify
his operational procedures as follows :

(1) Develop a detailed emergency operation and
warning system for Olyphant No. 3 Dam .

(2) Mod if y snow plowing operations to avoid removing
material from the top of the dam.

(3) Provide round-the-clock surveillance of
Olyphant No. 3 Dam during periods of unusually heavy rains .

(4) When warnings of a storm of major proportions
are given by the Nat ional Weather Service , the Owner should
activate his emergency operation and warning system procedures.

t L -20- 
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APPENDIX C

HYDROLOGY AND HYDRAULICS

In the recomm ended Guideline s for Safety Inspection of Dams,
the Department of the Army • Office of the Chief of Engineers (OCE ) ,
established criteria for rating the capacity of sptllways. The recom-
mended Spillway Design Flood (SDF) for the size (smail , intermed iate ,
or lar ge) end hazard potential (low , significant , or high) cleisiftcatto rt
of a dam Is selected In accord ance with the criteria. The SDF for
those dams in the high hazar d category varie s between one—half of the
Probabl e Maximum Flood (PMF ) and the PMF. If the dam and ipillway
are not capable of pas sing the SDF without overtopping failure , the
spillway capacity is rate d as inadequate . U the dam and spillway are
capable of passing one-half of the PMF without overto pping failure,
or if the dam is not in the high hazard category , the spiliway capac ity
is not rated as seriousl y Ina dequate . A spiliway capacity is rated as
seriousl y inadequate if all of the following cond itions exist :

(a) There Is a high hazard to loss of life from large flows
downstream of the dam. I -

(b) Dam fa ilure resultin g fro m overto pping would significantl y
increas e the hazard to loss of life downstream from the dam from that
which would exist J us t before overtopping failure .

(c) The dam and spillway are not capable of passing one-half
of the PMF without overto pping failure .

. . a- i-
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APPENDDC C

____________________River Resin

Neme of Stream: G~ Ac.&y ~~~~~~~~ C EI.1.

Name of Dem: O~~~~~~~~~3r
I

NDI ID No.: _________________

DER ID No.: 3~~ -O3

Latitude: (‘I ~f 1 ° 2~ 
‘
~~~ 0 ‘ Longitude: W 7S ° 31 ‘ ‘15

Top of Dam (low spot) Elevation: ~ 8. ~
Strearnbed Elevation : / £133.0 H•ight of Dam: 37 ft

Reservoir Storage at Top of Dam Elevation: IS. / ea’.-ft

Size Category: - - 
-

Haz ard Catego ry: ___________________________ (see S ctlon 5)

Spillway Design Flood : 1/2Yw\F ro 1),s.~~~ y~c P~ F
* b4.~~o ON 0c5o6 ’J TOp f”Ar ~°’4

UPSTREAM DAMS 
oc / W1 70• O

Distance Storage
from st top of
Dam Height Dam Elevation

Name AmIles) Ift~ £aci.-ft) 
_ _ _ _ _ _ _ _ _ _ _ _

_ _ _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _

DOWNSTREAM DIMS

ØL~~~~~4A#r W..~2 _.~QL1L.. 7’I~ -
~~ 

1. ~~~~~~pscp~~~~ Fv ’7f _
*.ar f~qlO.~~~~~ ~ .7 .~~~~~~~~~~ ~ (~~~~ so~ic) P4OPCQ ~v4 ANA~gs- S

---5.---- -



S E r ~~4~~ River Basin

Nam. of S~ .am : ~~~~~~~~~ IsL.~~o CQcE~&

Name of Dam: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

NDIIDN0.: PA- OO~~9-~~

DER IDN0.: Z~~~~O~~

Latitude: - N ~~~~ t
0 28 ’ Longitude: W 7~~~~~~

° 
2.Z’

DETERM INATION OP PMP RAINFALL

Por Area A

which consists of Subarea s AL 
— 

of 0. 6B sq. mile

Total Drainage Area ~~~~ ~ sq. mile

PMF RaLnfall Ind.x~~ ~~~~~~ In. 24 hr. , 200 sq. mile

Nydromet. 40 Nydrornet • 33
(Susquehanne Basin) (Other Basins)

Zone N/A NJA
Geographic Adjustment Factor 9 6 7o 1,0

Revised Index Rainfall ~ ~• ~ ts iiPr

RAINFALL DISTRIBUTION (percent)

Percent
6hours LiP8

12 hours _ _ _ _

24 hours
48 hoiws _ _ _ _

72 hour s _ _ _ _

H hour s 14/A
- . 

I 

- 
~~~~~~~~~~~~~~~~~~ I— — _______
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GANNETI FLEMING COIDDRY ~~~ JICT 0 ~~~~~~~~~~~ ~ O. 2) PILE NO.__________
- AND CARPENTER, INC. $HII~ NO._____ OP ______ SNI

HARRISBURG, PA.
COMPUTED sY DATI .._.._...CIIICXID RY MTI

o~
- 

i

I / 3u)Aa~~~ At . \ ~
I ‘1

1~~~~~~~ 

I

- 

/ 
11
/ 

,
/
1

\
~~~~~~~.ot YP%I A~~ NO. 3

$u3~~~~ A A’~- 
/

c /
\ I

/
A -,

/ \d*
-

~~ 
o ~. ‘VO. ~~-

ci,
I * 
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Date for Dam at Outlet of Subir.. ,4i.
— (se. Sketch on Sh•st c-.~j )

Name of Dam: 0~ ’./ ~~~4AP4r t~1b, ’~ Sheetlof .±

Height : 36 (sxisttng)

SpLUway Data: Exist ing Design
Conditions Conditions

Top of Dam El.vatlon ~~~~~~~~ _ _ _ _ _ _ _ _ _ _

Spiliway Crest Elevation % t 4 ~~~~ IL 1~~ 7 . %-j

Spiflway Head Available (ft) .c ~~~~~
Type SpiUway ~~~~~~~~~~~ C~~~~~v.i2. ~~~~ Ce t~oi..

“C” Value - Spiliway ~ . 7 2.7

Crest Length - Spiflway (ft) 
~~~~~~~~ 

,4 ,~~~~~~
- 5~4(-~’r

S~ illwav Peak Discharge (cfs) ~-~g ~ -~~ ‘lao
Auxiliary Spiliway Crest Elevation ___________ _ _ _ _ _ _ _ _ _ _ _ _

Auxiliary Spiliway Head Available (ft) - 
— —

Type Auxiliary SpilIway - —
“C” Value - Auxiliary Spiliway — —

Crest Length - Auxiliary Spiliwey (ft) — —

Peak Dischar ge (cfs) 
_____________  

—

Combined Spiliwey Discharge (cfs) /8  b ____________

Spiliway Rating Curve:

Elevation 0 S~i1lwav (cfs) OAuxiliarvSstllwav (cfs) Combined (cfs)

_ _ _ _ _  
0 Al/A  0

_ _ _ _ _  ‘1 — ‘I
.

_ _ _ _ _ _ _  
~ ~~~ 

— 

~r r  ¶ 3
—

/‘17/.7 /6S’/

•

55 ~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~- —
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GANNETT FLEMING CORDDRY SUBJECT 0 1..~fP ~ P~~ 0 3  PILl NO.___________

AND CARPENTER, INC. ~~~A~~iMG C,p1s SHEET NO. I A o~ ‘$ $iii

HARRISBURG , PA. 
_______  ____COMPUTED RY DATE ~ ISCkSD BY D*T~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

,~ .

~~~~~~ 
~~~~~2.

~~42.

W.~ ~~~~~~~ A~ tA ~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ 
PO~ L

_ _ _ _ _  f~ . Fl1 c.P~~ c~~ ~~
I9~~1.’-I 0 0 0 0 0 i’i(,,i.9

.ea( 1. 0 •~~ ~~~~~~

.12.6 ~j .0 •O’~ ~~~~~
3~ .6 a3.SO 101 .211 I’148.�
‘IM.~ ’ ~ 8.3 ‘178 .~~B I’17O.0

1. 37 I ’f 73.l
Oi.O ~~~~~ ~f3’1O J .%

TO? •~ b*” ~~~~~~~~~~~~~~~

aoi

IM 4~~~~
. I 2~.3

t’i~~~~~~~•i.

C-’

- .~_ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~
—~~~~~-~~--—I-- ----- ~~~~~~~~~~~~~~~~~~~ -~~~~~



Data for Dam at Outlet of Subarea I~ 1..
Name of Dam: Oi

~~
p ~i~~~r Mo. ~ Sheet 2 of £

Outlet Works Rat ing : Outlet 1 Outlet 2 Outlet 3

~nv.rtof Outlet IWiW~3 
_ _ _ _ _  _ _ _ _ _ _

Invert of Inlet 14’ ‘12. 0 
_ _ _ _ _ _  _ _ _ _ _ _

‘ryp. i~”o,~ C2P 
_______  _______

Diameter (ft) D / 
_ _ _ _  _ _ _ _

Lsngth (ft)-L lao 
_ _ _ _  _ _ _ _

Area (sq . ft) A 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _

N .oi’1 
_ _ _ _ _

K Entrance p. � 
_______  _______

K Exit 1.0 
_ _ _ _ _  _ _ _ _ _

K priction*_ 29. 1N2L/R4#/3 
‘.‘.~ ..

Sum of K 
_ _ _ _ _  _ _ _ _ _

(1 100 5  — c 
______  ______

Maximum Head (ft) - MM 
_ _ _ _ _  _ _ _ _ _

Q C A 1 2~ (HM)(cfs) 14 
_ _ _ _ _  _ _ _ _ _

Q Combined (cfs) 14 
_ _ _ _ _  _ _ _ _ _

* R — Hydraulic Rad ius — (Area/Wetted Perimeter) —
D/4 for Circular Conduits.

t •

C-7

• 
55 ,
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Data for Dam at Outlet of Subarea ~
Name of Dam: ~~~~~ ?s~\o. 2 Sheet 3 of ,~~
Storage Data:

gtoraa.
Area million

Elevat ion (acres ) ØJj ~~ 2 f t
1 ‘131.7 - ELEVO* 0 

- 

0 0 _ _ _ _ _ _ _ _ _ _

1’1~ 7.~1 ELEV1 /Q~~— — A l  ~~~~ l~~2.. — S i  ~~~

_ _ _ _ _ _  _ _ _ _ _  ‘/.~~2.. 139 
-

1’17& o 1s.(. ‘lg,z. j .~~j......

I’19o.~ _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

- ( I

* ELEVO — ELEV1 — (3S1/A 1)

‘~~ Planlmetered contour at least 10 feet above top of dam

~~~~~~ ~~~~i.Reservoir Area at ‘Pspus~~~~s is 3 percent of watershed .

Remarks: _____________________________________________

(

I -I~l~~ ~~~~~ ~~~~~~~~~~~~~~~~~ L _ .~..
- - 5 5  55~l_~~
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Data for Dam at Outlst of Subarea ,9i
Name of Dam: ~ A..)? ~ 0. ~ Sheet 4 of ~~

~~ach Data:

Sketch of Dam Prof ile (not to scale) :

Sketch ~t Top of Dam (not to scale) :

Soil Type from Visual Inspection: $ A ,Jb~ S.~..r
Maximum PermJqible Velocity (Plate 28, EM 1110—2—1601) 2. fps
(from Q CLH ” — V’A and depth — (2 /3) x H) 

~ - L. ~L
HMAX ” (4 /9 V2/C2) . 20  f t . , C  ~~~~.7 —

HMAX + Top of Dam Elev , — ~~~~~ FAILEL
(Above is elevation at which fail ure would start)

Dam Breach Data:

BRWID ~~~, ~~~~~~~~ ft (width of bottom of breach)

z — / (iv.~., I 14) (side slopes of breach) —

ELBM — ) ‘1, 32.p  - (bottom of breach elevation ,
minimum of zero storage elevation)

WSE L — 1 W ~ ‘1 (normal pool el•vation) , I
L)SXiJ~~~~ 

O~1 H.vm * •.I% rsg,
T FAIL 1 2.. mlns 

~~~~~~ ~~~~~~~~
— 0 2.  hrs (time for breach to develop)

~~ 

~~~-
,

- - 
- -~~~. ~~~.. _~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~~~~~~ - 

—- _______ -
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~~~~~~ -

______________________ River Basin

Name of Stream: 6~ TSI.AV.It~ CR £14

Name of Dam : OL. ~)HAv~T ~~ 0. :~
ND$ ID No.: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

DER ID N0.: 3~~~-03

Latitu de: N ‘1J0 at ’~~o” Longitude: kI 7 �°3/ ’ ’P’,s”
Drainage Area : P.S’S sq. mile

Date for Subarea: A i (see Sketch on Sheet c—~j)
Name of Dam at Outl et of Subarea : - ~~~~~ ‘~~4Aw1 ~)o.3

Drainage Area of Subarea: 0. .S B sq. mile

Subarea Characteristics:

Assumed Losses: 1.0—inch initial abstraction + 0.05 in/hr

The following are measured from outlet of subarea to the
point noted :

L = Length of Mai n Watercourse extended to the divide —_/.S~ !m ile 5

LCA = Length of Mai n Watercours. to the centrold - 9~, 
7~~~~~8 ~~, mile

From NAB Data: ~~~sA E

C p = O.62~

CT -~‘~~~
TP II CT X ( L X LCA)°’3 11 j~~~’ (hrs)

Flow at Start of Storm — 1.5 cfs/sq , mile x Subarea D A  — 0.9 cfs

Computer Data : 
—

QRCSN — -0.05 (5% of peak flow)

RTIOR — 2 . 0

Rema rks : _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ç o

L - - - - - - — -55—I - 
i - — - -  
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1 ’•

Dat a for Dam at Outlet of Subar ea /~i 2...
(see Sketch on Sheet C-~~J

Name of Dam: s • - , - 
~~~~~ C . Sheet 1 of ~~

Height : ____________________ (existing)

Spiliway Data: Existing Design
I 

- 

Conditions Conditions

Top of Darn Elevation J ~
.

Spiliway Crest Elevation ~~~. 
-
~

Spillway Head Available (ft) 5 .  i... 
______________

Type Spillway - 
~~~~~

• - . 
~~~~~~ ~~~ ,

“C ” Value — Spiliway • 
______________

Cre st Length - Sptllway (ft) ~~~
. £ _____________

S~ i1lwev Peak Discharge (cfs) I I M C- 
______________

Auxiliary Spiliway Crest Elevation N _____________

Auxiliary Spiliway Head Available (ft) 
______________  ______________

Type Auxiliary Spillwey _______________________________________

“C ’ Va lue - Auxiliary Spillway 
- 
p 

_____________

Crest Length - Auxiliary Spiliway (ft) ‘
.., ~- ______________

Auxiliar y SpLllwey
Peak Discharge (cfs) , 

______________

Combined Sptllway Discharge (cfs) ~ ______________

Spillway Rating Curve : t ~~ ~- ‘- ~ 
- • ‘ -...

Elevation 0 Spiliwey (cfs) OAuxiliarv SD1UwaY (cfs) Combined (cfs)

55 - - - - — — - - -- ~~~~~- 
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Data for Darn .t Outlet of Subarea A 2..

Name of Dam: 0 ~ A,.fr P’~O . Sheet 2 of .~~~~

Outle t Works Rating: Outlet 1 Outl t 2 Out let 3

Invert of Outle t 1 2.9p.0 
_ _ _ _ _  _ _ _ _ _

Invert of Inlet I ~~~ 
9 S.  ~~~ _ _ _ _ _ _  _ _ _ _ _ _

Type IB ’~C~~~~ _ _ _ _  _ _ _ _

Diameter (ft) - D  
_ _ _ _ _  _ _ _ _ _

Length (ft) — L _______  _______  _______

Area (sq . ft) A 
______  ______  ______

N 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

K Entrance 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _

K Exit 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _  

55

K Priction*u, 29 .1N2L/~
4”3

Sum of K 
_ _ _ _ _  _ _ _ _ _  _ _ _

(1/~Q
° 5 — c  

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

— 

I Maximum Head (ft) - HM 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

o = C A v’2g(HM ) (cfs) 
_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

Q Combined (cfs) 
_ _ _ _ _  _ _ _ _ _  _ _ _ _ _

~~~ ASE ~t. ~~~~oa.~r

* R — Hydraulic Radius — (Area/Wetted Perimeter)
- 

- D/4 for Circular Conduits.

- 
- C- ia- .

— ---55
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Data for Dam at Outlet of Subarea ~~ 2.
Name of Dam: t~~o~ 2.. Shest 3 of l.

Storage Data:
~toraa.Area million

Elevation (~cres~ .alL... I~~~~~

~~~iq . j  _ ELE vO* 0 0 0 _ _ _ _ _ _ _ _ _

/,3 W 3 .~ E LEV1 ~~~~~~~~~ A1 ~~~~~~~, 1 7 7  S1 ~~~~~
_ _ _ _  

9 %  72.. 
_ _ _  _ _ _ _ _ _

_ _ _ _ _ _  
/03 

_ _ _ _  _ _ _ _  _ _ _ _ _ _ _ _

FP.or’ P~~ P2~~~ ~~ _ _ _ _  _ _ _ _  _ _ _ _ _ _ _

=

* ELEVO — ElEV1 - (3S 1/A1)

** Planlinetered contour at least 10 feet above top of darn

Reservoir Area at Top of Dam Is 14/A psroent of watsrshed .

Rsmarks: _____________________________

( p

C -13
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APPENDIX C

SUMMARY o~ f~ I~~-~4r ~~~~

-e.-Su~~ree Subarea Subarea Subarea Total

Drainage Area (sq. mile) 0. $9 
______  ______  ______  ______

PM F:

Peak Outflow (cfs) I 
_______  _______  _______  _______

Total Runoff (inches) 
_______ _______ _______ _______ _______

Dam at Outlet? 
_ _ _ _ _  _ _ _ _ _  _ _ _ _  _ _ _ _  _ _ _ _ _

Is Dam Overtopped? ‘~‘~E~

Depth of Overtopping (ft) g e  0. S .~~~ ______  ______  ______

Qt~e-Half PMF:

Peak Outflow (cfs) S ‘7 ~ B 
_______ _______ _______ 55

Total Runoff (inches) 
_______  _______  _______  _______  _______

Darn at Outlet? )#E~ ~~~~

Is Dam Overtopped ? y~~S t~1O CM ~~ ’p4~LM G .~O ~~~~~i&~~~:
’

Depth of Overto pping (ft) 0. i$” ______  ______  ______  ______

I. ~~~~~~~~~~~~~~~~~~~

Does Dam Fall? 
______  ______  ______  ______  ______

Peak Failure Outflow (cfs) l~~o8’l ~~~~~~~~ _______  _______

At time (hrs) 39.7w _ _ _ _ _  _ _ _ _ _  _ _ _ _ _  _ _ _ _ _

Spillway (percent of PMF) IS’ p4/ft
DOWNSTREAM SUMMARY

Peak Water Surface Elevation
Before Failure After Fail ur e Remarks

Cross Section 
_ _ _ _ _ _  ~is~ac~ ro DiTe ’’i E’

Cross Section 
_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

Cross Section 
_________  ____________  ___________  ____________

- 
I Cross Section 

_________ ____________ ___________ ____________

Cross Section _________  ____________  ___________  ____________

‘ H  
C i

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ 
IL?
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GANNET T FLEMING CO~~DDNV “~~~‘~‘ 
__________

t AND CA~ PENT tR . INC .
Na~~i~Ru~~ . PA

S E L ~Ec.T E’D Cor~W QTER.. O~
)T ?uT

~~J ’rE rr

y,la.ou5 R,i7~0$ oF
ASSvA~

,N
~~ ,VO F ’.”I~

Zr.Jp~#r

~~~~ ~~~~~~~~~~ ~~~~~
-

-

~~

O ? ~ v~P’~’r i~~o.3 ~~~~~
OL~~p~1AN1 ~Jo.~~.- DAt~ 

C- lB

~ So~ P~iF ,~ s v’~i ,~~~

3 D.~ C-i?
$y5un~ P~u~ Fi.o ’. s C- ao
O~y p i s~.ir No. 3 ~ms~ 

C-ao

~~~~ p.uir~r N~. 2 DA~~ C. -.20

- -___s_ £ - - .~ __1. 
~~~~~~~~ ~~~~~ - - -- — 5 5  

~~~~~~~~~~~~~~~~~~~~~~~~ - -~
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FL000 KYM0GR~ W P*CK*Gt tIE-i)
IM SNTTY ~ RSI0ll N.Y 1978

- - U57 80NFICATItM 71 ML 70 — -  - - — - -

I *1 m.YPH*sr NO, 3 DAlI
r~~ 2 *2 Sr ISLNID CRffK - -

3 *3 IFCC
4 8 300 0 15 0 0 0 0 0 —4 0—-—-— s — — - 

-Il ~~ —55-——-—--

B J 1 9 1
7 .11 I .8 .6 .5 .4 .3 .2 .1 .05
8 --

~~~~ 
0 - - -- 1 -- - - - - —- - — 

~~~~~~

-

~~~~
- - — -1  - -

9 K! RUNOF F INTO IIYPIUNT 80. 3 DAlI
10 II 1 1 .51 .58u~ 177 ~~6 ]42 -il5~~~~~~~~~~~~~~~~~~12 1 1.0 .05 .03
13 V 1,59 .62

— 14 ~ .9 — 05 1.0 -

H 15 K 1 1 1
lB NI ROUTE TISOUGN OL~ l*T 80. 3 DAN
17

_ _ 
- 

~~~~~
-
~~1 

- -  —— -

18 TI 1 —1467.4 —1
19 141467.4 1467.5 1467,6 1468.5 1470 1473.1 1476.5
20 15 0 .9 * 93 *17 1854 1700
21 4* .01 10.2 11.2 16.5
22 E1431.7 1467.4 1469 1480

~~~~23 01467.4 — ______________

24 401468.9 2.7 1.5 685
25 K 1 2 1
26 - 

~~SS ~ LIL~ WT~ E$ &TPIMIIT 8 02  MS 8 0 3
27 1 1
28 TI I
29 16 .06 ~~~04 ~~~O6 1375 151~~~ l900 ~~O59
30 17 0 1500 500 1400 590 1380 650 1375 660 1375
31 17 710 1380 750 1400 1100 1500

N - 

~~~
-
~~ 1

33 KI ROUTE 115015K &TPI~IFT 8 0 2  DAlI
34 1 1 

_ _
____ - -u*~.v -

36 8* .01 0.2 0.8 10.3
37 ~ 1279.1 1343.9 1149 1360
38 4*1343.9 30.5 2.2 1.5
39 88 1344 1.0 1.5 310

_ _  
40 K 99 

_ _  _ _- - 

~~~IEv~~~%sttNa ~~~~~~~ 8os~ c~~a~T1GNs —___

______ 
MM0FF NYM08**PW *1 1

~~~~~~~~~~~~~a t i ~~iom* w iu’- — r - - -  - - - - - - -  - - -

ROUTf NTI008RAPII TO 2
MKIIVI101DAP W TD 3

- --~~~~~~~~~~~~~~~~~~~~~~ - --- --“- -
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—‘~~~~~~~~

~~~~ T~~~W WETT WSIS

o 1 V ~~~k A ~~~~
T ~o. ~

P1*11 1 ............,,; ~~ 
- iIiUM~~~3t ~~IUIAY~~ tST ‘T, OF W

( (LIVATION 1467.40 1467.40 1448.90
-

- STORAGE 125. 125. 141.
01JTFL~J 0. 0. 1~~.

- - DATID - iSIllul 15111U1 1~TI5JI ~ XT5M 1OR*TICN 111E OF lIlt OF
OF ESUVOIR KPTH STORAGE WTFLOU OUD TOF NAX OUTFIOM FAILIE

_ _ _- - -- 
P11 LS.ELEV 015R MN AC-FT 11015$ 11015$ SlURS

1.00 2469.70 .80 150. 1664. 8.50 41.25 0.00
.80 1469,57 .67 149. 1330. 8.00 41.25 0.00
.60 1469.43 .53 147. 497. 7.25 41.25 0.00
.50 1469.35 .45 146. 831. 6.75 41.25 0.00
.40 1469.26 .36 145. 664 . 5.75 41.25 0.00
30 1469.17 .27 144. 497. 4.75 ~ 1.25 0.00
.20 1469.06 .16 143. 330. 3.25 41.25 0.00
.10 2468.76 0.00 140. 148, 0.00 42.00 0.00
.05 1468.24 0.00 134. 67. 

- 
0.00 42.25 0.00

— - PL~~ I STATIUN 7~
NAXINUII NAXIMUII TIlt 

55
- - - 8*110 FLShCF$ ST*OEJT 1OURS - - -

_____ 

2.00 2662. 1375.9 41.25
.80 132Y, n15~7
.60 996. 1375.5 41.25
.50 829, 1375.4 41.25

— I - 

~~~~~40 163. 1T,5.4 I
_41 75 

- I

.30 446. 1375.3 41.25
_______ 

.20 330. 1375.2 41.50
140. 1375.1 42.0~.05 67. 1375.0 42.25

1 IPUIET IF Nil SAFETY tiVtYSIS
OL~1~~~ A ’.3’~ ~~~~~~~~~~~~~~~~~

PLAN 1 ............... XTIM NLE WILLNT m(ST TOP OF MII 
_ _ _ILL MAlIGN 1343 N 1313.W 1~49J0

STORAGE 304. 304. 227.
IOTFLIV 0. 0. 1124.

_ _ _ _ _  _ _ _ _  
RATIO 11331151 WRIt 151115K 1511015 DURATION Tilt OF Tilt OF_____- ____— — OF ~~~~*iv0I* *P1N $TW01 15 LIUMI TOP - 0*8 luIriOU T*ILtE
Pit 8.5.11EV — ~~ *C4T ~ S MOORS MISS h OURS

1.40 1)49.52 .51 231. 1854. 2.51 41.50 0.00
.80 130.38 .30 220. 1383. 1.51 41.50 0.00

_______ 
.10 1340.49 0.49 238. NO. 0.40 41.75 0.00

-, .30 ØS~~~h 0.00 711. 7~ . 0.00 41.75 T00~~( ) .48 3307.30 0.00 213. 636. 0.00 41.75 0.00
.10 IJRAJO 0.0 307. 477. 0.80 41.75 0.00

- 
~~~~~~~~~~~~~ I0 1311.1 $iR 1L~~~~ )N. 0.4* “12.10 0.00

.0 1140 .88 0.0 04 . 137. 0.00 42.75 0.00

.15 3)80.10 0.40 110. 88. 0.00 43.25 0.80
. 1  

_ _  — 
t — $ $  

— D - f - - .- . .ft 
~~~~~~~~~~~~~~~ -
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isnsrnns*srnus**zununsu -

I- 1L100 i~i~~~rAPR P*~ *6E fEC-I) - - — - - - -

MN WETY ERSZOR JILT 1978
4 __________LAST 80DUIC*TIOFI 21 AUG 78 

_____________________________________ _____

u**UU,U*tUUU*tUU*U*U1 — I~~~~~_ ______ - - - -

1 *1 aYPH*NT N O .3 0 *lI
2 *2 GRASSY ISLANU CREEK

F ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

4 1 3 0 0  0 15 0 0 0 0 0 -4 0
5 

__________ 

11 5 
______

6 ~~~~~~~~~~~~ 2 1 
-- - -

7 J1 .5
8 K 0 1 1

5 9 - Ni - RUNOFF INTO UIYPIIAIIT NO. 3 MN -

10 II 1 1 .58 .58

_________ 

11 P 21.3 118 127 136 142 145
12 ~~T - - 1,0 ~05 -- - - -  .03
13 11 1.59 .62 -

14 X .9 —.05 2.0
15 K - 1 3 - - 

_
~ 

- I
- 16 Ni ROUTE TOROUGN IYPIWIT 80. 3 DAlI

_ _ _  

17 1 1 1
18 — — 11 1 -1467.~~~~-1 — — - —

19 141467.4 1467.5 1467.6 1468.5 1470 1473.1 1476.5
20 15 0 .9 4 93 417 1654 3780

— -  21 8* .01 10.2 11.7 16.5 -

22 $11431.7 1467.4 1469 1480

__________ 

23 $41467.4 ____________________________
24 $01468.9 2.7 T.5~~~185 

—_____________________

25 SB 20 1 1432 .2 1467.4 1469.!
26 $8 50 1 1432 .2 1467.4 1469.1

—- 27 K 1 ~~2 1 - - -

20 K! CROSS SECTION IETEEN OLYPIIANT 1102 AND 110 3
_ _ _  

29 
_ _ _  

1 1 1 
_ _ _  _ _ _

30 11 1
31 16 .06 .04 .06 1375 1500 1900 .059

_____ 

32 17 0 1500 500 1400 590 2380 650 1375 660 1375
_ _ _  - - Y7 710 1380 - T750 1400 1180 1500 — I - - —

34 K 1 3 1
35 Ni ROUTE TISSUGH OLYPIMIIT 802 DAlI 

_ _ _ _ _ _ _

36 Y - -  U I
37 12 1 -1343,9

_______ 

38 0* .01 8.2 8.8 10.3
39 1E1279,1 1343,0 1349 1360 -

40 $51343.9 30.5 3.2 1.5
41 $1 1349 3.0 3.5 310
42 K ~9 

—

I PREVIEM OF SEQUENCE OF STREAN ETMORK CALCILATIOWS

WT J!IROORAPW AT 1 - _ _ _ _ _  - -

4
1 IOUTE NYI008W$I TO

IOIITE IITI0081APH TO 2
*~tf-iY1*O6RAPH -T0
£IS OF ETMORK _ _
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PEAL FLON MD STORAGE (END OF PERIOD) SUNNARY F(* *LTIPLE PLAN-RATIO ECOIIONIC CONPIJTAT!OIIS
FLOUS IN CUBIC FEET PEP SECOND (CUBIC METERS PEP SECOND)

- - - 
- AREA 7$ SQUARE IIILES (SQUARE KTLWERS)

1)
——  - —— - - 

RATIOS ~~ L1D 10 TtURS -

OPERATION STATION AREA PLAN RATIO I
- - I -- - - - - - 

.50 

~~~~~~~ _~ - - -55- - -

NYDROGRAPH *7 
- 

1 50 1 834. ~~~ E ~
( 1.50) ( 23.Ifl(

2 
ONL ’/ ‘~~L l~~P.) 1.

ROUTED TO 1 .58 2 3749.
( 1.50) ( !06.15)( 

_ _ _ _ _  ust~- 2 l34.~~~~I 23.60)1

- ROUTED TO 7 ~ B 1 3246. - - - - — - -I -

( 3.50) 1 91.03)1
2 134. 

______________________________________— - - ( 23.61)T
— ROUTED 10 3 .58 1 2215.

- I 1.50) 1 12.72) 1 -
2 707.

- - - -  
C 22.58)1 

____________

1 SWIAPY OF DAN SAFETY ANALYSIS

- - ñ~~~~T I~~~~~~O.~~~~~ ~~~~~ ?v’\

PUN I ............... INITI AL VALUE SPILLRAY CREST TOP OF MN
ELEVATION 1467.40 1467.40 1448.90

—- - - - - ~~~~~~~~~~~~ - — - J~~. 141. - — -  - — - -  — - 

—

OUTFLWI 0. 0. 179.

RATIO 158110$ MAXIMS 118110$ MAXIMS 110*11011 TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE SJTTLON OMEN TOP MAX OUTROM FAILURE

Pit LLELEV ~~ R )AA ~~ -FT 55D
~ ~~10S ~ 1~ WS — 

- 

-

— - ________ - -  - 
.50 1469.12 .22 144. 13084. 1.54 39,94 39.75

1 IJ IART OF MN SAFETY ANALYSIS
_ - I 

2 DAm
_ _ _  

PUN 1 ...........’... IMITIAL VALUE__WILLMAY CEST__TOP IFW_____ _ _- -  - 

~1üATION 1343 00 1343 1* 1340.D0~STORAGE 104. 104. 227.
ItflFLGN 0. 0. 1124.

- - - I  --

_ _ _  

RATIO 1181*111 MAXIMS MAXIMS 118111$__WIOW TIME OF TIME OF
(_. ~~~~~~~ OF WVOIR VTW 1T01AGE WFLSQ W1V~~~~~~ TF1OR 1~MLUR(

pit u.s.atv SEP MN AC-FT 111105 RIMS MOORS

E 
3)0.19 .w ~~~. ~30!5. 40.25 -

c,-.tp
- - --I— ~~—~~~~~~~~,,~~~~~------—- 
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I A. Lef t Abutment.
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B. Upstream Slope of Embankment.
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OLYPHANT NO. 3 DAM

C. Spiliway - Lookin g Downstream.

- 

ID. Spiliway Outlet Chan nel .
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OLYPHANT NO. 3 DAM

E. Outlet Works at Downstream Toe of Embankment.
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F. Olyphant No. 2 Dam - Downstream of
Olyphant No. 3 Dam.
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OLYPHANT NO. 3 DAN

APPENDIX E

GEOLOGY

1. General Geology. The damsite and reservoir
are located in Lackawanna County . Lackawanna County
was completely covered with ice during the last con-
tinental glaciation of Pleistocene0time .0 The general
direction of ice movement was S 35 - 40 W. Glacial
drift covers the entire County, except where subse-
quen t erosion has removed it. Thick deposits of glacial
outwash occur in many places along the Lackawanna
River , and are 50 to 100 feet thick near Dickson ,
Scranton , and Moosic.

The only important structural feature in
Lackawanna County is the Lackawanna Syncline , which
traverses the County in a southwesterly direction .
The syncline enters the County at the northeast cor.ier
as a narrow shallow trough, gradually deepens and
broadens toward the southwest, and reaches its maximum
development in Luzerne County . The rock formations
exposed range from the post-Pottsville formations
(youngest) through the Pottsville , Mauch Chunk shale ,
Pocono sandstone to the Damascus formation of the
Catskill group (oldest). The rim rocks , the Pottsville
formation and Po8ono sa8dstone , have dips that
rarely exceed 10 to 20 and form a rather simple
syncline. The core rocks , the post-Pottsville
formations , are folded into a series of minor
anticlines and synclines which trend about N 70 E.
The rocks in the northwestern and southeastern parts
of the County , outside of the limits of the Lackawanna
Syncline, are generally horizontally stratified.

The Lackawanna River , in general , follows
the axis of the Lackawanna Syncline . Southeast of
the Lackawanna River , the rise in terrain is quite
gradual and the crests of the high mountains are
several miles from the Lackawanna River . Stream s ,
such as Roaring Brook , Stafford Meadow Brook , and
Spr ing Brook , have cut deep canyons through the
mountains and follow a tor tuous course to their
confluence with the Lackawanna River near Scra nton ,

E — 1
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Pennsylvania.  Northwest of Lackawanna River , the
mountains rise abruptly to a sharp ridge which in
most places is somewhat higher than the country to
the nor t hwest .  Consequently,  most of the drainage
in this part of the County flows westward by way of
Tunkhannock Creek . A few small tributary streams,
however , such as Leggetts Creek , flow eastward from
this area into Lackawanna River . In the area of
in teres t , the Lackawanna River streambed is founded
in post-Pottsville formations . Proceeding uphill
from the river , the older Pottsville formation , Mauch
Chunk shale , Pocono sandstone , and Catskill continen-
tal group are encountered in turn . The tributary
streams , in flowing down the mountains , have generally
cut through or around the hard sandstone and conglo-
merate members , and have eroded their streambed into
the softer shales and glacial till. The Catskill con-
t in ental group of rocks underlies the greater part of
Lackawanna County.

2. Site Geology. Except for the geologic form-
ations involved , the foundation conditions at Olyphant
No. 3 Dam are characteristic of numerous other streams
in this section of the Commonwealth The reservoir is
located in a natural basin formed by erosion of decomposed
shales of the Mauch Chunk formation between the interfaces
of the Pocono sandstone and Mauch Chunk formation and
the Mauch Chunk and Pottsville formation . The reser-
voir serves as a collection basin for water flowing
down the sandstone hills that rim it and is the head-
water source for a branch of Grassy Island Creek which
joins the parent stream about 2000 feet below it. At
the damsite , the left side of the ravine is covered
with hard , gray conglomerate boulders and outcrops of
the Pocono formation . This conglomeratic rock ,
covered with a thick overburden of loam and clay ,
extends across the valley to about the middle of
the creek channel where it rapidly drops off. The
remainder of the valley bed and opposite bank are
covered by a stiff mixture of yellow clay, sand
and gravel containing many boulders. This is
eit her decompos ed Mauch Chunk shal e or glacial
till. Conglomerat e rock and coal measures of the
Pottavill e formation are located about 1000 feet to
the right of the dam. Both the embankment and
apiliwa y are founded on stiff clay .
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