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$ PHASE I INS PECTION RE PORT

NATIONAL DAM INSPECTION PROGRAM

~ RIEF ASSESSMENT OF GENERAL CONDiTION

AND

RECOMMENDED ACTION

Name of Dam : Olyphant No. 2 Dam (NDS ID No. 382)

Owner: Pennsylvania Gas and Water Company

State Located: Pennsylvania

t County Located : Lackawanna

f Stream: Grassy Island Creek

2 Date of Inspection: 26 April 1978
• Inspect ion Team: Gannett Fleming Corddry and Carpenter, Inc.

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

Based on the visual inspection , available records, calcula-
tions and past operational performance, Olyphant No • 2 Dam is
judged to be in fair condition .

The spillway will not pass the Probable Maximum Flood (PMF)
• or one-half the PMF without overtopping. Therefore • based on

criteria established for these stud ies by the Department of the
Army , Office of the Chief of Engineer s (0 CE) , the spillway capacity
is rated as seriously Inade quate . Olyphant No. 3 Dam is about
0.3 mile upstream of Olyphant No. 2 ReservoIr on Grassy Island
Creek. Considerin g the effects of the combined Olyphant No. 2
Reservoir and Olyphant No. 3 ReservoIr surcharge storage , the
exist ing Olyphant No. 2 spillway can accommod ate a flood with a
peak Inflow of 16 percent of the PMF peak inflow .

In view of the concern for the safety of Olyphant No. 2 Dam ,
the following measures are recommended to be taken by the Owner
as soon as practical:

a-i
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(i) Develop a detailed emergency operation and warning
system for the Olyphant No. 2 and Olyphant No. 3 Dam system .

(2) Perform addit ional studies to more accurately ascer-
tain the spillway capacity required for Olyphant No • 2 Dam , as
well as the nature and extent of mitigation measures required to
make the spiliway hydraulically adequate .

(3) Perform investigations and stud ies to more accur-
ately ascertain structural deficiencies in the splllway apron , left
spillway training wall and the sloughed area of the earthfill, as
well as the nature and extent of mitigation measures required to
make these features structurally adequate . The investigations and
studies should also address the structural adequacy of the masonry
gravity section and downstream earthfill for all operating conditions.

(4) Provide closure facilities for the outlet works up-
stream of the masonry gravity section.

(5) Provide a means of access across the spillway or
spiliway channel and adequate access to the dam .

In order to correct operational, maintenance, and repair
deficiencies and to more accurately assess the condition of the
dam , the following measures are recommended to be undertaken
by the Owner in a timely manner:

(1) Remove brush from earthfill slopes.

(2) Provide six observation wells or other instrumen-
tation in the earthfill slopes, three on each side of the spillway.
Also , one observation well or other Instrumentation should be
placed In the vicinity of the wet area • Instruments should be
read period ically and any rises In water level should be analyzed
to determine the effect on the stability of the earth slopes and
earth masonry dam • Monitor wet and seepage areas and if condi-
tions worsen , take necessary action.

(3) Place fill under the end of the left spifiway wall
and provide erosion protection.

(4) Raise the downstream end of the right splllway wall
to prevent overtopping .

(5) Repair deteriorating concrete on the spillway walls.

(6) Repair or replace mortar In the spiliway wails and
masonry gravity section .

(7) Repa ir leaking valve

I
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4) Until remedial work that corrects hydraulic deficiencies of
the spillway Is complete , the following measures are recommended
to be undertaken by the Owner:

(1) Provide round-the—clock surveillance of Olypha nt
No. 2 and Olyphant No. 3 Dams during periods of unusually heavy
rains.

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

• Submitted by :

GANNETT FLEMING CORDDRY
AND CARPENTER , INC

• \Nc~U~~1f I~
tDa ection

Date: June 16, 1978

Approved by:

DEPARTME NT OF THE ARMY
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ NGINE E RS

Colonel , Corps of Engineers
District Engineer

Date: 11 ~~~~
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1
S U S Q U E H A N N A  R I V E R  B A S I N

GRASSY ISLAND CREEK. LACKAWANNA COUNTY

- • 
• PENNSYLVANIA

OLYPHANT NO. 2 DAM

NDS ID No. 382

PENN SYLVANIA GAS AND WATER COMPANY

PHASE I INSPECTION RE PORT

NAT IONAL DAM INSPECTION PROGRAM

SECTION 1

PROJECT INFORMATION
• •

S - 

1.1 General. \~a . Authority, The Dam Inspection Act , Public Law 92—3 67 ,authorized the Secretary of the Army, through the Corps of Engineers ,
to initiate a program of inspection of dams throughout the UnitedStates .
C b_ - w ~ope,,~~The purpose of the inspection is to deter-

mine if the dam constitutes a hazard to human life or property.
1.2 Description of Prolect.

a. Dam and Appurtenances. Olyphant No. 2 Dam is a com\-posite earthfill-masonry gravity structure . The masonry gravity
structure has a stepped upstream face. The earthfill Is placed
against the downstream face of the ma sonry gravity structure and
has irregular slopes. The top of the earthfill is 3 feet below top
of dam. Earthfill placed against the upstream face of the masonr y
gravity structure has an irregular slope with top of earthfill con-
siderably below top of dam . The total length of dam is 340 feetand the height of dam Is 74 feet at streambed • A small drymasonry retaining wall is provided along part of the earthftil toe,

-1-
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A 30. 5-foot long masonry gravity spillway is in the
middle of the dam . The spiliway has a vertical upstream face
with no fill against it. Spillway discharge passes over the step-
ped downstream face of the sptllway and onto a concrete apron,
Spiflwa y training walls on each side of the spillway and apron
contain the flow , The apron end s at a natural rock ledge. The
right training wall extends part way along this ledge . Spiliway
discharge passes around the end of the right training wall and
drops over a natura l rock ledge to the stream below.

The outlet works , which is located to the right of the
spillway , consists of an intake tunnel, masonry intake structure
with screen chamber, and discharge pipe . The discharge pipe is
an 18-inch diameter pipe that runs through the masonry gravity
section and the earthfill to a valve house at the downstream toe
of the earthfill . The pipe discharges into the stream immediately
below the valve house . Various features of the dam are shown
on the Plates at the end of the report and on the Photogra phs in
AppendlxD.

b. Locat ion. The dam is located on Grassy Island Creek
about 2 miles upstream from its confluence with the Lackawanna
River. Olyphant No. 2 Dam is shown on USGS Quadrangle ,
Olyphant , Pennsylvania , with coordinates N4 1°27 ’55” — E75°32 ’05~in Lackawanna County , Pennsylvania , and is 2 miles east of
Winton , Pennsylvania. Olyphant No . 2 Dam is about 0.2 mile
upstream of Olyphant No. 1 Dam and about 0 .3 mile downstream
of Olyphant No. 3 Dam • The location of Olyphant No • 2 Dam is
shown on Plate 1.

c. Size Classification. Intermediate (74 feet high ,
220 acre—feet) .

d . Hazard Classification. High hazard . Downstream
conditions Indicate that a high hazard classification is warranted
for Olyphant No . 2 Dam (Paragraph 5 , i.e.).

e, Ownership . Pennsylvania Gas and Water Company ,
Wilkes—Barre • Pennsylvania .

f. Purpose of Dam. Water supply for Olyphant , Pennsyl-
vania , and surround ing communities.

g. Design and Construction History, Olyphant No. 2
Dam was designed by J. H. Rittenhouse of Scranton , Pennsylvania,
and constructed by Burke Brothers , Contractors . The dam was
built for the Winton Water Company in 1888 . In 1903 the dam
was overtopped during a local rainstorm . The only damage re-
sulting from this overtopping was apparently erosion of part of the
downstream embankment. A 3-foot high parapet wall was added

-2—
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on top of the masonry gravity section in the same year. in 1914 ,
the dam was studied by the Pennsylvania Water Supply Commis-
sion . In this study the Commission recommended that the spill-
way walls be raised to prevent embankment erosion from water
splashing from the spiliway. This modification was constructed
between 1919 and 1924. It consisted of placing masonry on top
of the then existing wall. During the floodflow of May 1942 , the
water level in the reservoir reached the approximate top of dam ,

h. Normal Operational Procedure. Water in excess of
normal streamfiow can be brought into Olyphant No • 2 Reservoir
by releases from the upstream Olyphant No . 3 Dam , Water , to
increase streamfiow downstream , Is drawn from the outlet works at
the dam by an 18-inch diameter line . This line is also used to
drawdown the reservoir and to remove sediment from the reservoir.
The water in the downstream channel flows Into Olyphant No . 1
Dam , which has an intake for the water distribution system.

1.3 Pertinent Data.

a. Dra inage Area. 2 . 9 square iniles.*

b. Discharge at Damsite. (cfs .)

Maximum known flood at damsite — 1, 117 (May 1942) .
Water supply line at maximum pool elevation - 60

(approximate) .
Spillway capacity at maximum pool elevation — 1, 140.

c. Elevation. (Feet above msl.)

Top of dam — 1,349. 0.
Spillw ay crest — 1, 343. 9 .
Spillway apron - 1,297 .3 (at downstream toe) .
Streambed near out let works — 1,275 ,0 (approximate) .
Upstream invert intake tunnel — 1,285. 9 (approximate) .
Downstream invert out let works — 1,280 .0 (approximate) .

d . Reservoir Length. (Miles.)

Normal pool - 0.20 .
Maximum pool - 0.21.

* Records of the Owner and Division of Dams and Encroachments,
Pennsylvania Department of Environmental Resources , show the
drainage area to be 2 .3 to 2 .4 square miles. Gannett Fleming• Corddry and Carpenter , inc., computed 2 • 9 square miles for the
drainage area and used It In this study. Apparently , the dra inage• area was never re-checked after the latest USGS Quadrangle Sheetwas made available in 1946.
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e . 5torage . (Acre—feet ,)

Normal pool (spiliway crest) — 177.
Maximum pool (top of dam) - 220.

f. Reservoir Surface. (Acres.)

Normal pool (spiliway crest) — 8, 2.
Maximum pool (top of dam) - 8 ,8.

g. Dam.

Type - Composite earthf Ill-masonry gravity structure .

Lengt h - 340 feet (including spiliway) .

Height - Main dam - 74 feet (above existing stream) ,
Spillway — 47 feet (above spillway outlet channel) .

Side Slopes - Upstream - unknown .
Down stream - variable .

h . Diversion and Regulating Tunnels.

Tyi~e - Intake tunnel with hydraulic opening of
26 .3 square feet . Wet masonry intake struct ure ,
6—f eet by 4—feet inside dimensions. Outlet pipe,
18-inch diameter cast-iron , runs through masonry
gravity structure and eart hfill to valve house .

Lengt h - Intake tunnel - 71.25 feet.
Outl et pipe - 115 feet (approximate) .

Access - Intake structure is wet . Valve house is
accessible from downstream toe .

Regulating Facilities — Two 18—inch gate valves
connected in series.

I. Spiliway.

Type - Masonry gravity broad-crested weir
(width 7 .5 feet) .

Lengt h of Weir — 3 0 5  feet .

Crest Elevation — 1343.9.

Upstream Channel — Reservoir.

—4—



Downstream Channel - 65-foot long concrete apron Iand natura l rock ledge which drops vertically
about 22 feet to natura l stream .

J. Regulating Outlets - None , except outlet works.



SECTION 2

EN GINEERIN G DATA

2.1 Desigp.

a. Data Available. Very little engineering data was
available for review for the original str uctures or for the 1903
modifi cations . In a study performed in 1914 by the Pennsylvania
Water Supply Commission , an account of desjgn concepts , geol-
ogy, construction materials and methods , and design features
was prepared for the str uctures from interviews with the Owner ,
visual inspection , and other sources. The 1914 study also in-
cluded analyses for hydrology , hydraulics , a rid stability of the
principa l features . Load assumptions and a summary of the re-
suits of the analyses are on file . That study was the basis for
recommended impro vements to the spiliway walls that were made
in the early 1920 ’s. No design data for this modificatio n was a—
vailable for review .

b. Design Features. Olyphant No . 2 Dam is a com-
posite earthfi li—masonry gravity structure . A plan and profile
of the dam is shown on Plate 1A and sections are shown on
Plate 2. The earthf ill against the upstream face of the masonry
gravity structur e starts far below the top of dam. The exact ele-
va tion of the top of the upstr eam earthflll Is unknown , as Is the
composition of the materia l and the steepness of slope . The
downstream earthfi ll consists of clay and broken stones , and has
variable slopes . The earthfill to the left of the spillway starts
3 feet below the top of the masonry gravity section and slopes
down on a lV on 1 .4H slope for 17 feet vertically . The embank-
ment then slopes irregularly downward for 3 fee t vertically on a
lv on 4 .33H slope . The slope then drops ano ther 7 feet verti-
cally on a lV on 2H slope . The entire earthuill to the left of the
spillway warps into the left abutment . The earthflll to the right
of the spillway starts 3 feet below the top of the masonry gravity
section and drops 22 .5 feet vertically on a lv on 2 .2H slope .
It then drops 22 .3  feet vertica lly on a lV on 1.05H slope . Final-
ly, it drops 11 .9 feet vertically on a lv on 1 .93H slope . At the
toe of the earthfill on the right of the spillway Is a dry masonry
retaining wall with the top 5 feet exposed .

The upper 3 feet of the gravity masonry section is a
parapet wall and is trapezoidal in cross section , with a top width
of 2 feet and a bottom width of 3 feet. The upstream face of this
parapet wall is vertical. Below this wall is the main section of
the masonry gravity section . The main section has a top width
of 6 fee t and is symmetrical about Its centerllpe . For the upper
40 feet of the main section , each face has a 12—inch step for
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each 5-foo t drop. Forty feet below the top of the main section ,
th e steps Increase to 18 inches for each 5-foot drop. The over-
all ratio of width to heIght , 70 feet belpw the top of the main
section , is 0.5.  The entire gravity section is constructed of
conglomerate and sandstone masonry . The gravity section abuts
a near—vertical rock ledge on the right and a natural earthen
slope on the left . The length of the section is about 340 feet .
The rightmost 200 feet of the section is fo unded on sandstone .
The remainder of the section is founded on a mixture of clay ,
sa nd , gravel and boulders . Masonry details are shown on Plate 3.

A 30.5-foot long spiliway (Photograph D) is about In
th e center of the gravity section . The splllway crest Is 5.15 feet
below the top of the parapet wall. The upstream face of the spill—
way section is vertical; the crest width is 7.2 feet . The down-
stream face is vertical for 5 feet and then steps downstream on
an overall 1V on 1H slope . The overall ratio of width to height
of the spiliwa y section , at a level 45 feet below the crest , is
about 1.0. Masonry splliway training walls extend along each
side of the crest and stepped cascade .

The spillway discharg e onto a concrete apron 65 feet
long (Photograph C) . Masonry and concrete training walls ex-
tend along the apron. The apro n and left training wall end at a
natura l rock surface . The right training wall extends further
downstream to channel the flow along the rock surface. After the
right training wall ends , the spiliway discharge turns right and
drops over the natura l rock ledge into the natural cha nnel
(Ph otogra ph C).

There is a dry masonry wall at the toe of the earth—
fill to the righ t of the spillway . This wall is exposed for about
5 feet and acts as a retaining wall for the earthfill .

An intake tunnel and intake structure are on the up-
stream side of the dam . The tunnel , a masonry structure with an
arched roof , has a waterway opening of 26 .3 square feet and it
extends 71 feet to the intake structure Immediately upstream of
the masonry gravity section. The intake structure has a wet well
with a screen chamber . The structure is located about 45 feet to
the right of the spiliway centerline .

An 18-inch cast-iron pipe extends from the intake
structure , through the gravity masonry and earthfill sections of
the dam , to a valve house at the downstream toe of the earthfill .
The valve house has two 18-inch ga te valves connected in series .
The 18-inch diameter pipe extends from the valve house to the
point of discharge immediately downstream.

—7—



c. Design Considerations.
‘ fr.

(I) Some observa t ions on the design of Olyphant No. 2
Dam were noted by the Pennsylvania Water Supply Commission in
their 1914 report . The following are excerpts from that report:

(a) “According to the proposed drawing s , the orig-
inal intention was to add an earthen emba nkment along the Inside
of the wall of about 2 to 1 slope and extending to the top of the
dam . No definite answer or rea sons for changing the design were
given by the men who I interviewed .”

(b) “The masonr y wall of the nonoverfiow section ,
perhaps best termed a face wall , because in reality it retains the
embankment along the downstream side , Is a very different struc-
ture and , as seen fro m the ratio of Its base width to the heigh t ,
it is correctly proportioned as a retaining wall but It is not stable
as a gravity wall for hydrosta tic pressure.”

(c) “The worst feature of the struc ture is the
steep slopes of the downs tream embankment, because an exces-
sive precipitation , as occurred in 1903 on this watershed and also
In 1914 on the Roaring Brook watershed which adjoins it , would
erode the slope and th~ ma sonry wall would certainly be stressed
to its limit because the reservoir under these conditions would
undoubtedly fill . .

(2) The stability of the masonry gravity section seems
to rely totally on the support provided by the downstream earth-
fill . This downstream earthfill is irregularly sloped and quite
steep in some areas. The level of the phreatic surface in the
earthf ill and the passive pressures developed by the earthfill are
unknown. They are of prime importance , however , in evaluating
the stability of the masonry gravity section , which was appar-
ently desig ned as a core wall . Should the dam experience a sud-
den drawdown conditio n , it is uncertain that the masonry gravity
section could withstand the loads imposed .

(3) The dry ma sonry reta ining wall at the toe of the
earthfill section to the right of the spillway was reportedly con-
structed to protect the toe from tailwater erosion . If the earth—
fill were placed directly against this wall , a piping potential
would exist. There is no information available for review that
indicates if there is a filter layer behind this wall . Neither are
any record s available that indicate that toe drains were provided
at the toe of the earthfill .

(4) This dam was apparently not designed in accor-
dance with the best standard engineering practice known at the
time of design ,

—8—
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2 .2  Construction.

a. Data Available, Construction data ava ilable for re-
view for the original structures was limited to Informatio n con-
tained in the 1914 report prepared by the Pennsylvania WaterSupply Commission . That information was obtained by interviews
with the Owner , and it gives details of the construction operations .

b. construc t ion Considerations. The 1914 report , In
general , praises the qualit y of construction used in the structure,
For example , information is cited that indicates the stone was
carefully selected and was of high quality , and excavation for
foundations was carr ied to such depths as necessary to ensure
adeq uate support . In genera l , the accounts of construction are
such tha t it appears rea sonable care was used in constr uction of
Olyphant No . 2 Dam . The same Contractor , Burke Brothers , ap-
parently constructed virtually all of the masonry dams in the area
and was one of the major dam contractors in the ea stern United
States.

Review of available information for the early 1920’ s
Im provements to the spiliway walls did not yield pertinent in-
formation with respect to the character of that work . From review
of the photograph s in the files of the Pennsylvania Office of Dams
and Encroachments , it is estimated that the lv on 2H earthfill
slope to the left of the spillway was placed during this
modification .

2.3 Operation. No formal records of opera tion were reviewed .
Based on information from the Owner and the caretaker of the dam ,
all struc tures have performed satisfactorily . The careta ker , who
has been associated with Olyphant No. 2 Dam for about 15 years ,
said that he could not recall when flow over the spiliway exceed-
ed 1 foo t . Records of the Owner show that the flood of record
occurred in May 1942. During this flood , water was 5 feet over
th e spillway, about at top of dam.

2 .4 Other Investigations. No known investigations other thanthose previously descrthed were reviewed .
2.5 Evaluation.

a. Availability . Engineering data was provided by the
Division o~ Dams and Encroachments, Bureau of Water Quality
Management, Department of Environmental Resources, Common-wealth of Pennsylvania and by the Owner , Pennsylvania Gas andWa ter Company . The Owner made ava ilable an engineer , a care-taker , and a valve crew for information and operating demonstra-
tions during the visual inspection. The Owner also researched
his files for additional informatio n upon request of the inspection
team .

—9—



b. Adequa.~~~ The type and amount of design data and
other eng ineering data Is limited , and the assessment must be
based on the combination of available data , visua l inspection ,
performance history , hydrologic assumptions , and hydraulic
assumptions.

c. Validity . There is no reason to question the validity
of the available data . The typical sections supplied by the
Owner are apparently meant for concept purposes only.

—10—
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SECTION 3

VISUAL IN SPECTION

3. 1 Finding s.

a. General. The general appeara nce of this proj ect
indicated that some project features have deteriorated with age
and are in need of repair, while other projec t features have been
properly maintained and are in good condition ,

b. Dam.

(1) The earthfill on the downstream side of the mason-
ry gravity section was in fair condition. The entire slope was
covered with tall brush and small trees (Photograph A) . The
Owner reported that brush was cut 2 year s ago . There was slough-
ing on one area of the embankment (Pho tograph H), where there
was rio brush growing . This sloughed area , about 35 square feet ,
was at the top of the embankment immediately left of the left spill—
way wall. The soil in the sloughed area was slightly damper than
the adjacent soil; It was not saturated . The earthflll immediate-
ly below the sloughed area was too irregular to ascertain if the
soil from the sloughed area had been deposited there . The
sloughed area is immediately adjacent to the junction of the ma son-
ry gravIty structur e and the left spiliway wall . The mortar in the
masonry joint s at this junctio n was very deteriorated . Approx-
imately one-half of the way down the earthfill to the left of the
spiliway , where the slope of the emba nkmen t is relatively flat ,
there were two distinct mounds of soil, each approximately
10 feet long by 6.5 feet wide by 1 foot high. These mounds were
overgrown with brush . The earthfill behind the left spiliway
train !ng wall had settled about 6 inches . There is a wet area(Photogra ph F) approximately 50 feet long by 16 feet wide , about
100 feet downstream of the spillway crest centerline offset
30 feet left . This wet area is about 50 feet downstream of the
toe of earthfj fl to the left of the left training wall. When the in-
spector walked over this area , his boot sank about 3 inches . The
area is in a 2-inch deep depression . The left training wall ends
20 feet upstream and about 12 feet right of the area . Below the
downstream end of the left training wall, in the na tural earth
slope, clear water is seeping at a rate of about 0.25 gallon per
minute . Many other areas of the slope are mossy and appear to
have recently been wet . No defects were noted In the earthfill
to the right of the splliway , except the extensive brush growth .The dry masonry retaining wall at the toe of this earthflll Is over—
grown in many areas • The earthfill on the upstream side of the
masonry gravity structure was not observ able as the reservoir
was at splliway crest level. The mortar In almost all the exposed
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masonry joints of the masonry gravi ty structure was deteriorated .
The upper 3 feet of this structure is a parapet wall without earth —
fill on either side . The mortar in the ~cInts of this parapet wall
was severely deteriorated . A rule could be inserted up to 4 in-
ches in some of these Joints . At the junc t ion of the left training
wall and the masonry gravity structure , the mortar was deter iorat-
ed as was noted previously . Grass was growing in some of these
joi nts. There was slight seepage through these masonry joints .
There was insufficient seepage to collect at the toe of the ex-
posed portion of the wall.

C. Appurtenant Structures.

( 1) The main spillway (Photograph D) had no observ-
able defects . Wa ter was flow ing over the spillway and , there-
fore, a detailed inspection was not possible .

(2) The concrete apron below the spillway (Photo —
gra ph C) was in poor condition. Much of the concrete had dete-
riorated to the point where the fo undation material , a coarse grav-
el , was visible . The a pron is unevenly bulged over Its entire
length . There appeared to be seepage from the junction of the
apron and the left training wall . Since water was flowing over
the apron , a definite conclusion as to the seepage could not be
reached . The concrete at the downstream end of the apron ,
where it meets the natura l rock ledge , was completely eroded .
Apparently , this junction was originally constructed of rubble
blocks covered with concrete . Only the rubble is remaining .

(3) The right training wall was in fair condition. The
wall is constructed partially of concrete and partially of masonry .
Some of the mortar in the masonry Joints has deteriorated . At the
area where the masonry section joins the concrete section , the
concrete was spalling for about 1—inch depth over a 5-foot length .
The concrete in this area had evidence of leaching , as white de-
posits or efflorescence was observed . Each of the three con-
crete monoliths downstream of this area had a horizontal crack
about 1 foot from the top of wall and 1/16—inch wide , extending
over its entire length . The last monolith of this wall was of
rubble masonry construction. This monolith extends past the
spiliway apron . The mortar in the joints of this monolith was In
very poor condition . There was evidence of this monolith having
been overtopped previously , as the brush behind the wall was
bent away from the wall , and stones and other debris were
evident .

(4) The left training wall was in poor condition (Photo-
graph E) . Th~ construct ion of the wall is similar to the right
training wall, The concrete monolith at the junction of the mason-
ry and concrete was spalling over 20 percen t of Its face. The
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next monolith downstream was spalling over 20 percent of Its
top. The left training wall masonry section Is bowed (Photo-
graph G) . The wall leans toward the spiliway channel on a bat-
ter of approximately 80V on IH. The center of the wall Is bowed
toward the spillway channel by about 1 foot. There was settling
of the earthfill behind this wall , as was noted previously. The
downstream end of the left training wall is undermined by about
6 inches.

(5) The spiliway channel a top the natural rock ledge
has a few small branches scattered across it. The left bank of
the channel was shaped such that the suspicion of previous slid-
ing arose . As the slope was covered with relatively mature trees ,
any sliding would not have been recent .

(6) The outlet works was In good condition. Since
the intake structure was wet , with water In the structure at res-
ervoir level , a detailed structural inspection was not made . The
valves appeared to be in good cond ition . The Owner stated that they
had been rebuilt 2 years previously . The downstream va lve had
a slight leak. The upstream valve in the outlet works was fully
open on the day of the inspection. The downstream valve was
10 percent open. Two men easily opened the downstream va lve
50 percent In 15 minutes. No seepage was evident adjacent to
the pipe. The only access to the right side of the dam , where
the outlet works is located , Is across the bottom of the spiliway
apron.

d. Reservoir Area. The watershed is completely unde-
veloped and wooded . Earthen slopes are generally mild , al-
though there is much rock outcrop visible , Pennsylvania Gas
and Water Company owns and posts most of the wa tershed .

e. Downstream Channel. The channel Immediately be-
low the dam Is steep and streamgrade is bedrock . Approximately
1, 000 feet downstream is Olyph a nt No. 1 Dam , which is a water
supply intake . The channel below Olyphant No. 1 Dam runs atleast 1 mile through an abandoned strip mine, The unpaved accessroad to Olyphant No. 2 Dam extends through this strip mine .
3.2 Evaluation.

a. Dam. The continued growth of brush on the earthfill
is undesirable . The sloughed area could indicate serious em-
ba nk ment problems. A review of available photographs in the
files of the Pennsylvania Office of Dams and Encroachments in—
dicates that this area of earthflll apparently had problems previous-
ly. The recommendation of the 1914 Pennsylvania Water Supply
Commission report on this dam was to raise the spillway training
walls to prevent splashing wa ter from eroding the earthfi ll . Al-
though this recommendation was implemented in the early 1920’s,
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an inspection by the Pennsylvania Water Supply Commission in
1945 noted that splashing water fro m the spillway had eroded
some of the earthfill at approximately the same location as the
present slough ing . There is also a possibility tha t seepage
through the masonry joints in this area , during periods of high
pool , could collect sufficiently to erode the area . It Is also a
possibility that the earthfill in this area is not stable . The
sloughed area is of genera l concern . No special significance
could be attached to the two lumps . They could be remnants of
construction operations or evidence of past instability .  As the
lump s are covered with brush , th ey are apparently not Indicators
of an active condition . The wet area and seepage at the toe of
the earthfil l to the left of the spillway were noted on var ious
Pennsylvania Wa ter Supply Commis sion inspection reports. The
wet area was noted in the inspections of 1928 , 1933 , 1941 , 1945
and 1953. It was not noted in inspections before 1928 nor in the
inspections of 1930, 1934, 1957 and 1965 . The seepage was
noted only in the 1933, 1941, 1945 and 1953 inspections. The
descriptions In these inspections are insufficient to determine
if the areas under discussion are identical. The area has appar-
ently stabilized but , because of the potential seriousness of the
problem , it is of general concern . Deteriorated mortar in mason-
ry Joints increases the possibility of seepage and does not allow
the structure to act as a monolith .

b. Appurtenant Structure s.

(1) No conditions were observed on the spiliway
wh ich migh t present a significant hazard to the dam.

(2) The concrete apron was almost completely de-
teriorated . It may not protect the toe of the spiliway or training
walls from erosion during high spiliway discharges .

(3) The righ t training wa ll was showing evidence of
deterioration. lack of maintenance may increase the deterioration
and thereby threaten . the stability of the wall . Continued over-
topping of the wall at the downstream end could threaten the toe
of the earthfill . The horizontal cracks in the concrete monoliths
are of unknown origin and of slight concern at the present.

(4) The cause of the bowing and tilting of the left
training wall is unknown . Failure of this wall would have a
significant detrimental effect on the earthfill to the left of the
spiliway . The condition is of general concern . The undermining
at the downstream end of the wall is probably caused by spiliway
discharges . Continued undermining of this wall could lead to Its
failure , wh ich may threaten the earthfill .

(5) Since any slough ing In the slopes of the spillway
channel downstream of the spiliway apron has apparently
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stabilized , it is not of immediate concern. This area is some
distanc e from the toe of the earthfil l .

(6) The leakage at the valve is of sligh t concern at
present . Access to the earthfi ll right of the spiliway and to the
outlet works would be impossible during all but minor spiliway
flows. Therefore , no drawdown facilities are able to be opera t-
ed until the pool level reaches spillway crest .

c. Reservoir Ajea. No conditions were observed in the
reservo ir area which might present a sign ificant hazard to the
dam .

d. Downstream Channel. No conditions were observed
in the down stream charmel which might present a significant
hazard to the dam . It Is uncertain tha t quick access to the dam
could be ga ined over the access road during severe weather con—
dition s. The Owner reported that the caretaker had to wa lk up
the road at periods during the previous winter when the weather
conditions were severe . Additiona l discussion on downstream
conditions is presented in Paragraph 5.1.e..
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedure. The reservoir is ma intained at spillway crest
Elevation 1343.9 with excess reservoir inflow cascading over
the stepped masonry spiliway . Inflow is augmented by releases
from Olypharit No. 3 Dam , if necessary . An 18—inch diameter
cast-iron pipe water supply line draws water from the reservoir
at Elevation 1285.9 and water is released directly into the down-
stream channel. This stream flows into Olyphant Dam No. 1, an
intak e reservo ir about 1,000 feet downstream. Two gate valves,
connected in series, are at the downstream end of the water sup—
ply line. The upstream valve on the line is normally fully open
and the downstream valve is normally partially open.

4 .2 Maintenance of Dam. The dam is visited twice a week by
a caretaker who checks the reservo ir elevation. When the res-
ervoir is below the spillway crest, the caretaker reports the res-
ervoir elevation to the Owner ’s Engineering Department . This in-
formation is used by the Engineering Department for regulating
flows in the distribution system. A Pennsylvania Gas and Water
Company engineer makes a formal inspection of the dam each
year, and the records are kept on file and are used for determin-
ing priority of rep airs. Informal inspections are also made when
th e eng ineer is on the site for other reasons.

4.3 MaIntenance of Operating Facilities. The screen in the
masonry intake structure is cleaned in the fall when leaves tend
to clog it or whenever there is indication of a pressure drop . The
down stream va lve is operated annually . The upstream valve is
not regularly operated .

4.4 Warning Sy stem in Effect. The Owner furnished the in-
spection team with a chain of command diagram for Olyphant No. 2
Dam and a generalized emergency notification list that is appli-
cable for all the Pennsylvania Gas and Water Company dams. The
Owner said tha t during periods of heavy rainf ~11, ava ilable per-
sonnel are dispatched to the dams to observe conditions . All
company vehicles are equipped with radio s , and the personnel
can communicate with each other and with a central control facil-
ity . Evaluatio n of risk is made by the Owner’s Engineering De-
partm ent . The Owner ’s Engineering Department Is also responsi-
ble for notification of emergency conditions to the local author i-
ties. Detailed emergency opera t ional procedures have not been
formally established for Olyphant No. 2 Dam , but are as directed
by the Owner’s Engineering Department .

4 .5 Evaluation. The operationa l procedure e.ppears to be sat-
isfactory , except for the cutting of brush on the embankment .
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The only access to the outlet works is across the bottom of the
spiliway apron. During periods of high spiliway discharge,
access to the outlet works would not be possible by this means
of access. The procedures used by th~ Owner for inspectingthe dam are adeq~ ite , but the needed repair s have not been made .
In general, the warning system is adequate, but it is not in
sufficient detail for Olyphant No . 2 Dam when its overall con-
diti on and import ance is considered .



_

SE CTION 5

HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data.

(1) No hydrologic and hydraulic analysis for the orig-
inal Olyphant No . 2 Darn design was available for review. The
dam was overtopped in 1903 , and the parapet wall atop the gravity
masonry section was added at that time . The spillway capacity
was estimated by the Pennsylvania Water Supply Commission in
the ir 1914 report. The storm of May 1942 filled the reservoir to
the approximate level of the top of dam.

(2) In the recommended guidelines for safety Inspec-
tion of dam s, the Department of the Army , Office of the Chief of
Engineers (OCE). established criteria for rating the capacity of
spillways. The recommended spillway design flood for the size
(intermediate) and hazard potential (high) classification of
Olypha nt No . 2 Dam is the PMF. If the dam and spillway are
not capable of passing the PMF without overtopping failure , the
spillway capacity Is rated as Inadequate . If the dam and spill—
way are capable of passing one-half of the PMF without overtop-
ping failure , the spiliway capacity is not rated as seriously inade-
quate . A spillway capacity is rated as seriously inadequate if
all of the following conditions exist:

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

(b) Dam failure resulting from overtopping would
significantly increase the hazard to loss of life downstream from
the dam from that which would exist Just before overtopping
failure.

(c) The dam and splllway are not capable of
passing one-half of the PMF without overtopping failure .

(3) Although the spillway capa city and hydrology
have been estimated a number of times by the Owner , the design
storms used were far below the probable maximum flood . Most
of the analyses failed to include the effects of the Olyphant
No. 3 Dam , located on Grassy Is land Creek about 0. 4 mile up-
stream of Olyphant No. 2 Reservoir. The Owner ’s most recent
estimate of spiliway ‘~apacity is 1, 170 cfs . CalculationF were
performed to check the accuracy of this figure . The spillway
capacity was calculated to ‘~e 1, 140 cfs and this capacity was
used in this study.
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(4) Olyphant No. 3 Dam (Photographs I and J) has a
drainage area of 0. 7 square mile . Olyph ant No . 3 Dam is an
earth embankment 700 feet long and 30 feet high. The embank-
ment has a puddle core of clay and gra vel. The top width Is
12 feet , the upstream slope is 1V on 3H , and the downstream
slope is lv on 2H. The slopes are riprapped. A brief visit to
the site was made during the course of the inspection for Oly—
phant No. 2 Dam. Only the spillway was inspected in detail.
The drawings that are available for Olyphant No • 3 Dam show
the spiliway as a paved channel at the right abutment of the dam.
The Inspection revealed that the spillway at present more approx-
imates a natural rocky channel. Measurement s made during the
inspection showed the spillway has a length of 44 feet, with a
1.2-foot head , from crest to top of dam. The spiliway had a
small flow discharging over it • Beavers had constructed a dam
at the spillway which blocked about 50 percent of it. The Owner
reported that a beaver dam had been removed the previous week.
Except for the spillway information, the data concerning this dam
was taken from the Owner’s records.

(5) The hydrologic analysis for this study was based
on existing conditions of Olyphant No. 2 watershed and the effects
of future development of the watershed were not considered.

b. Visual Observations. On the date of the inspection,
no conditions were observed that would indicate that the spill-
way capacity would be significantly reduced during a flood
occurrence .

c. Experience Data. The PMF peak discharge was esti-
mat ed by transposition of a PMF peak discharge derived for
hydrologically similar Lake Aylesworth watershed. The PMF
peak discharge for Olyphant No. 3 Dam was derived by identical
methods. The PMF peak discharge for the entire Olyphant No. 2
watershed is estimated at 7,440 cfs. The Olypharit No. 3 com-
ponent of the Olyphant No. 2 PMF is 1,800 cfs • The component
of the Olyphant No . 2 PMF on the drainage area between Olyphant
No. 2 and Olyphant No . 3 Dams is 5 , 640 cfs. Hydrologic compu-
tations are presented in Appendix C.

d . Overtopping Potent ial. One case was analyzed to
check the overtopping potential of Olyphant No. 2 Dam from a
PMF storm . This case considered a PMF storm only over that
portion of the drainage area between Olyphant No. 2 Dam and
Olyph ant No. 3 Dam . This portion of the drainage area is
2.2  square miles . This analysis is equivalent to assuming that
Olyphant No. 3 Dam will hold back the ent ire PMF runoff from its
drainage area (0. 7 square mile) . The PMF Inflow into Oly phant
No. 2 Reservo ir for this case would be 5 , 640 cfs and it is greater
than the spillw ay capacity of Olyphant No. 2 Dam . A check of
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the surcharge storage effe ct of Olyphant No. 2 Re servoir shows
that the surcharge storage available is insufficient to contain an
inflow with a peak of 5 , 640 cfs without overtopping the dam . It
Is apparent , therefore , that a PMF storm over the ent ire Olyphant
No. 2 watershed would also cause overtopping of Olyphant No. 2
Dam regardless of any mitigating effects of Olyphant No . 3 Dam.

One case was ana lyzed to check the overtopping
potential of Olyphant No . 3 Dam from a PMF storm . This case
considered the Olyphant No. 3 component of the Olyphant No. 2
PMF. The PMF peak inflow into Olyphant No • 3 Reservoir for this
case is 1,800 cfs and is greater than the spillway capacity of
Olyphant No . 3 Dam . A check of the surcharge storage effect of
Oly phant No . 3 Reservo ir shows that the surcharg e storage avail-
able is insufficient to contain an Inflow with a peak of 1, 800 cfs
without overtopping the dam.

One case was analyzed to check the overtopping
potential of Olyphant No. 3 Dam from a storm equal to one-half
of the PMF. This case was based on the Olyphant No. 3 corn-
ponent of the Olyphant No . 2 one-half PMF. The peak Inflow of
900 cfs is greater than the spil iway capacity of Olyphant No. 3
Dam . A check of the surcharge storage effect of Olyphant No. 3
Reservoir shows that surcharge storage available Is Insufficient
to contain an inflow with a peak of 900 cfs without overtopping the
dam.

Two cases were analyzed to check the overtopping
potential of Olyphant No. 2 Dam from a storm equal to one-half
of the PMF. Case 1 was based on the Olyphant No. 2 one-half
PMF over the drainage area between Olyphant No . 2 and No. 3
Dams . This case is similar to the analysis of Olyphant No. 2
Darn for the PMF . Case 2 was based on the Olyphant No. 3 com-
ponent of the Olyphant No. 2 one-half PMF over the Olyphant
No . 3 watershed with the overtopping and assumed failures of
Olyphant No. ~ Darn . For Case 2 , runoff from the drainage area
between Olyph6nt No. 2 and Olyphant No. 3 Dams was not con-
sidered . Case 1 resulted in a one-half PMF peak inflow of
2 , 820 cfs which is greater than the spillway capa city of Olyphant
No. 2 Dam . A check of the surcharge storage effect of Olyphant
No. 2 Reservo ir shows that the surcharge storage available Is
insufficient to contain an Inflow with a peak of 2 , 820 cfs without
overtopping . For Case 2 , a failure hydrograph for Olyphant No. 3
Dam was estimated and a peak Inflow as high as 75 , 000 cfs could
rush into Olyphant No. 2 Reservoir , totally emptying Olyphant
No. 3 Reservoir in 3 minutes. Results of the Case 2 analysis
show that the surcharge storage available In Olyphant No • 2
Reservoir Is insufficient to contain the Olyphant No. 3 failure
hydrograph without overtopping Olyphant No • 2 Dam .
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e • Downstream Conditions. Olyphant No • 2 Dam is
0.2 mile upstream of Olyphant No. 1 Dam, which Is a very
small intake dam . It would have insignificant effect on flood—
flows. It is sufficiently low and has such small storage that
failure would not add a significant amount of water to the stream.
Likewi se , it would provide no mitigating effects to floods origI-
nating upstream . Downstream of Olyphant No . 1 Dam , Grassy
Island Creek flows for 1.3 miles through an abandoned strip mine .
This mine could have significant mitigating effect on floodflows ,
but insufficient information was available to assess these effects.
The stream then flows 0. 6 mile to the Lackawanna River past
Winton , Pennsylvania , which is not sufficiently hIgh above the
stream to avoid being flooded by major floods in Grassy Island
Creek. Unless the effects of the abandoned strip mine are signif-
icant , the downstream conditions indicate that a high hazard
classification is warranted for Olyphant No. 2 Dam .

f.  Spillway Adequacy .

(1) Considering the effects of the surcharge storage of
Olyph ant No. 3 Re servoir , Olyph ant No . 3 Dam will not pass Its
component of either the Olyphant No. 2 PMF or one-half PMF with-
out overtopping and probable failure of Olyphant No . 3 Dam .
Considering the effects of surcharge storage In Olyphant No. 2
Reservoir and assuming that Olyph ant No . 3 Reservoir stores all
of its component of the inflow from either the Olyphant No. 2
PMF or one-half PMF, Olypha nt No. 2 Dam will not pass either
the PMF or one-half PMF without overtopping . Furthermore , con-
sidering the effects of the surcharge storage of Olyphant No. 2
Reservoir , Olyphant No. 2 Dam will not pass the estimated inflow
from the failure of Olyphant No . 3 Darn without overtopping.

(2) The maximum tailwater is estth~ated to be
Elevation 1279 at the spillway capacity of 1, 140 cfs . At maximum
pool elevation , there is a difference of about 69 feet between
headwater and tailwater . If Olyphant No. 2 Dam should fail due
to overtopping , the hazard to loss of life downstream from the
dam will be significantly increased from that which would exist
J us t  p rior to overtopp ing .

(3) Based on established OCE criteria as outlined in
Paragraph 5.1 • a. (2), the spillway capacity of Olyphant No • 2
Dam Is rated as seriously inadequate . For Olyphant No. 3 Dam ,
considering the effects of the surcharge storage of 12 acre—feet ,
the Olyphant No . 3 spillway discharge capacity of 140 cfs can
accommodate a flood with a peak inflow of 155 cfs for a storm of
the same duration as the Olyphant No , 3 PMF . This is 6 percent
of the Olyphant No. 3 PMF peak Inflow. Considering the effects
of the combined Olyph ant No. 2 Reservoir and Olypha nt No. 3
Reservoir surcharge storage of 55 acre— feet , the Olyphant No. 2
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spillway discharge capacIty of 1, 140 cfs can accommodate a
flood with a peak Inflow of 1,200 cfs for a storm of the same
duration as the Olyphant No. 2 PMF . This is 16 percent of the
Olyph ant No. 2 PMF.
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SECTION 6

STR UCTUR AL STABILITY

6 . 1 Evaluatio n of Structura l Stability .

a .  Visual Observations.

(1) Genera l. The visua l inspections of the dam re-
sulted in some observations that are relevant to struc tura l stab-
ility . These observations are listed herein for the various
features.

(2) Earthflll Section of Dam. A wet area and slough—
ed area were observed at and near the embankment . The detailed
description and evdlua t ion of the conditions are in Para-
graph s 3 . I .b . ( 1)  and 3 .2 .a .( 1) ,  respectively.

(3) Spillway Walls. The concrete and morta r on the
spillway walls are deteriorated . The left spillway wall is tilted
and bowed . The detailed description of the conditions are in
Para graphs 3. 1 c. (3) and (4) . The detailed eva luation of the
conditions are in Paragraphs 3 .2.b .(3) and (4) .

b . Design and Construction Da ta. No records of de—
sign data or stability computations for the origina l structures or
for either the 1903 or early l920 ’ s modifications were availablefor review . However , stability studie s for the spillway were
performed in 1914 by the Penn sylvania Water Supply Commission ,and the results of the analyses are on file .

The principal feature tha t can be eva lua ted by stabilitycomputations is the spiliway . For the spillway , the 1914 analysis1. was reviewed to assess the stability of the section . The loadingconditions used in that study were: full hydrostatic pressure onthe upstream face , water level 5 feet over spillway crest , anduplift varying uniformly from two-th ird s full hydrostatic pressure
at the heel to zero at the toe . The results indicated tha t the re-sultant was within the middle third and tha t toe pressure and re-sistance to sliding were satisfactory .

For this study , another stability analysis was perform-
ed on the spillway which included the eff ects of taliwater . Theloading assumptions were as follows: water at maximum poollevel , full hydrostatic pressure on the upstream face and uplift
varying uniformly from full ta ilwater at the toe to full ta llwater
at the heel pIus 2/3 of the difference between headwa ter andtailwater also applied at the heel. The analysis showed thatthe toe pressure and sliding factor were with in acceptable limits
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and the resultant was with in the middle third . Consequently , thespillway meets the recommended OCE guidelines for stability .
As was noted in Paragraphs 2 . 1 .c . ( l )  and (2) , the de-sign of the composite masonry gravity earthfill-dam was not Inaccordance with the best engineering practice at the time of de-sign. The stability of the composite section , both for maximumpool and sudden drawdown conditions, is questionable . Thereis insuff icient information to evaluate the stabilIty of this com-posite section .

c. Operating Records. There is no evidence in the
available records that any stability problems have occurred forthe spillway during the opera tional history of the dam . It isknown that the sloughing of the earthfill and the wet area at thetoe of the earthf lli have been noted on previous inspections .

d. Post-Construction Changes. No detailed informationis available for review concerning any modifications made toOlyphant No . 2 Dam .

e. Seismic Stability. Olyphant No . 2 Dam is located inSeismic Zone I . Norma ily , it can be considered that if a damin this zone is stable under static loading conditions , it can beassumed safe for any expected earthquake loa ding . However ,since there is the potentia l of earthq uake forces moving or crack-ing the ma sonry gravity sec t ion , the theoretical seismic stabilityof this dam cannot be assessed .
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SECTION 7

ASSESSMENT , RECOMMENDATIONS , MD REMEDIA L M EASURES

7. 1 Pam Assessment.

a. Safety.

(1) Ba sed on the visual Inspectio n , available records ,calculations and past operational performance , Olyphant No. 2Dam Is Judged to be In fa ir condition . DefIciencies of varying
degree of importa nce were noted . A summary of the features andobserved deficiencies Is listed below:

Fea ture and Location Observed Deficiencies
Dam:

Earthf ill left of spiliway Steep slopes , brush , slough —
ing , seepage downstream of
toe , mounds upon embank-
ment .

Earthfill right of spiliway Steep slopes, brush , dry
ma sonry wall at toe .

Masonry gravity section Deter iora ted morta r , possi-
ble failure during drawdown .

~pillway Walls and Apron: Deter iora ted concrete , bow-
ed and tilted wa ll , possible
seepage , deteriora ted mor-
tar , previous overtopping .

$pillway Channel: Possible previous slough-
ing.

Outlet Works : Poor access , pipe under
pressure through earthfill .

Downstream Channel: Poor access road.
(2) The overtopping potential ana lysis shows that fora storm occurring only over the dra inage area between OlyphantNo . 2 Dam and Olyphant No . 3 Dam , Olyphant No . 2 Dam willbe overtopped by the PMF or one-ha lf the PMF. Therefore , basedon OCE criteria , as outlined in Paragraphs 5.1 a . (2 ) ,  the spill—way capacity is rated as seriously ina dequate . The existingspillway can accommodate a flood with a peak inflow of 16 per-cent of the PMF pea k inflow . Additional ana lyses for the over-topping potentia l of Olyphant No . 2 Dam includ ed considera tion
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of the hydrolog ic and hydraulic effects of Olyphant No. 3 Dam ,
which is loca ted on Grassy Island Creek about 0 .3 mile upstream
from Olyphant No . 2 Reservo ir . Results of the analyses show
tha t Olypha nt No . 2 Dam will be overtopped by one-half the PMF(storm over Olyphant No . 3 watershed only) . A failure hydro-
graph of Olyphant No . 3 Dam was made and it was found tha t If
Olyphant No. 3 Dam fail ed , the spillway capacity and surcharg e
storag e effect of Olyphant No . 2 Dam were Insufficient to con-
tain the Olyphant No . 3 failure hydrograph without overtopping
th e dam.

(3) Review of stability computations that are on file
and computations performed for this study indica te tha t the spill—
way is apparently struc tura lly adeq uate for the maximum poolconditi on . For the maximum pool condition , computa t ions show
that the resultant is within the middle third and the toe pressure
and sliding fa ctor are within acceptable limits.

b . Adequacy of Informatio n. There is not sufficient in—forma tion to assess the stability of the masonry gravity section
and downstream earthfill . However , the information available
is such that an assessment of the condition of other features
of the dam can be inferred from the combination of visua l inspec-tion , past performance , computations performed prior to and asa part of this study , and other informa t ion.

c. Urg~ncy. The recommendations in Paragra ph 7 .2should be Implemented as soon as practical or in a timely ma n-ner , as noted .

d. Neces sity for Further Investigations. In order toaccomplish some of the remedia l measures outlined in Para-graph 7.2 , f urther investigations will be required.
7 .2 Recommendation s and Remedial Measures.

a.  In view of the concern for safety of Olyphant No . 2Dam , the following measures are recommended to be undertaken
by the Owner a s soon as practical:

(1) Develop a detailed emergency opera tion and warn-ing system for the Olyphant No . 2 and Olyphant No . 3 Damsystem.

(2) Perform additiona l studies to more accura tely as—certain the spillway capacity required for Olyphant No . 2 Dam ,as well as the nature and extent of mIt igation measures requiredto make the spiliwa y hydraulically adeq ua te .
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(3) Perform investigations and studies to more accur-
ately ascertain structura l deficiencies in the spiliway apron , left
spiliway training wall and the sloughed area of the earthfill , as
well as the nature and extent of mitigation measures required to
make these fea tures structura lly adequate . The investigations
and studie s should a lso address the structura l adeq uacy of the
masonry gravity section and downstrea m earthflll for all opera t-
ing conditions .

(4) Provide closure facilities for the outlet works up-
strea m of the masonry gravity section.

(5) Provide a means of access across the splliway or
spiliway channel and adequa te access to the dam .

b. In order to correct opera tional , maintena nce, and re-
pair deficiencies and to more accura tely assess the condition of
the dam , the following measures are recommended to be under-
taken by the Owner in a timely manner :

(1) Remove brush from earthfill slopes.

(2) Provide six observation wells or other instrumenta-
tion in the earthfi fl slopes , three on each side of the spillway .Also , one observa t ion well or other Instrumentatio n should be
placed in the vicinity of the wet area . Instruments should be
read periodically and any rises in water level should be ana lyzed
to determine the effect on the stability of the earth slopes and
earth—masonry dam . Monitor wet and seepage areas and If con-
ditions worsen take necessary action.

(3) Place fill under the end of the left spiliway train-
ing wall and provide erosion protection .

(4) Ra ise the downstream end of the right spiliway
training wall to prevent overtopping .

(5) Repa ir deteriorating concrete on the splliway tra in-
ing walls .

(6) Repa Ir or replace mortar in the spiliway training
walls and masonry gravity section.

(7) Repair leaking valve .

c. Until remedia l work that corrects hydraulic deficien-
cies of the spillway is complete , the following measures are re-
commended to be undertaken by the Owner:

(1) Provide round-the-clock surveillance of Olyphant
No. 2 and Olyphant No . 3 Dams during periods of unusually heavyrains .
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(2) When warning s of a storm of major proportions are
given by the Nationa l Weather Service , the Owner should activate
his emergency operation and warning system procedures.

_ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  -
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CHE CKLIST

ENGINEERING DATA

HYDROLOGY AND HYDRAULICS

NDS DER
NAME OF DAM: Olyphant No 2 ID NO.: 382 ID NO .: 3S-4

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY) : 1343 .85

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1349.0

ELEVATION MAXIMUM DESIGN POOL: 1349.0

ELEVATIO N TOP DAM : 1349.0

SPILLWAY CREST:
a. Elevation 1343.85
b. Type Broad Crested Weir with Masonry Steps
c. Width 7.0 feet
d . Length 30 .5 feet
e. Location Spillover Middle of Dam
f. Number and Type of Gates None

• OUTLET WORKS :
a. Type 18”inch CIP and Masonry Tunnel
b. Location Right of Spiliway
c. Entrance Invert s 1285.9±
d. Exit Invert s 1280 .0±
e. Emergency Draindown Facilities (Above)

HYDROMETEOROLOGICAL GAGES:
a. Type None
b. Location None
c • Record s None

MAXIMUM NONDAMAGING DISCHARGE: 1,140 cfs
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OLYPHANT NO. 2 DAM

APP ENDIX E

GEOLOGY

1. General Geology. The damsite and reservoir are located
in Lackawanna County . Lackawanna County was completely covered
with ice during the last continenta l glaciation of Pleistocene time .
The general direction of ice movement was 5 35 O _4~~ W. Glacial
drift covers the entire County , except where subsequent 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 structura l feature in Lackawanna
County is the Lackawanna Syncline , which traverses the County
in a southwesterly direction. The syncline enters the County at
the northeast corner as a narrow shallow trough , gradually deepens
and broadens toward the southweat , 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 Catsk ill group (oldest) . The rim rocks , the
Pottsville formation and Pocono sandstone , have dips that rarely
exceed 100 to 20 ”  and form a rather simple syncline . The core
rock s , the post—Pottsville formations , are folded into a series of
minor anticlines and synclines which trend about N 700 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 . Streams ,
such as Roaring Brook , Stafford Meadow Brook , and Spring Brook ,
have cut deep canyons through the mounta ins and follow a tortu—
ous course to their confluence with the Lackawanna River near
Scranton , 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 northwest. Consequently ,
most of the drainage in this part of the County flows we~tward by
way of Tunkhannock Creek . A few small tributary streams , how-
ever , such as Leggetts Creek , flow eastward from this area into
Lackawanna River . In the area of interest , the Lackawanna River
streambed is founded in post-Pottsville formations . Proceeding
uphill from the river , the older Pottsville formation , Mauch

E- 1
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Chunk shale , Pocono sandstone , and Catskill continental group
are encountered in turn. The tributary streams , in flow ing down
the mountains , have generally cut through or around the hard
sandstone and conglomerate members , and have eroded their
streambed into the softer shales and glacial till . The Catskill
continental group of rocks underlies the greater part of
Lackawanna County .

2. Site Geoloav. Except for the geologic formations
involved , the foundation cond itions for Olyphant No. 2 Dam
afforded by Grassy Island Creek are characteristic of numerous
other streams in this section of the State. The stream has cut
through an outcrop of resistant horizontally stratified Pottsville
sandstone and shale and at the damsite is flowing parallel to the
interface of the Pottsville and Mauch Chunk formations. The
right bank of the valley consists of an almost vertical sandstone
face that is very much weathered and stratified . The horizontal
layers are separated by clay seams , some of which are of consid-
erable thickness. The sandstone formation continues across the
valley for about 200 feet before dropping off abruptly in the area
of the original streambed . The remainder of the valley bed and
the opposite , or left , bank were described in early reports as
being a compact yellow clay and sand with a thick overburden of
loam and boulders . The spiliway and masonry section of the right
half of the dam is founded on sandstone; while the left half of the
dam Is founded on the hardpan , which is probably either decom—
posed Ma uch Chunk shale and/or glacial till .
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