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f.

PREFACE

This report is prepared under guidance contained in the Racomesnded
Guidelines for Safety inspection of Dams, for Phase I Invsstig&tions.
Copies of these guidelines may be obtained from the Off ice of Chief
of Engineers, Washington , D.C. 20314. The purpose of a Phase I
investigation is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of the
general condition of the dam is based upon available data and visual
inspections. Detailed investigation , and analyses involving topo-
graphic mapping , subsurface investigations, testing , and detailed
computational evaluations are beyond the scope of a Phase I in-
vestigation; however , the investigation is intended to identify
any need for such studies.

In reviewing this report , it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the in-
spection team. In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the stability
and safety of the dam , removes the normal load on th. structure
and may obscure certain conditions which might otherwise be
detectable if inspected under the normal operating environment
of the structure .

it is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions ,
and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent
the condition of the dam at some point in the future. Only through
frequent inspections can unsafe conditions be detected and only
through continued care and maintenance can these conditions be 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 spil]way design flood is based on the estimated “Probable
Maximum Flood” for the region (greatest reasonably possible storm
runoff), or fractions thereof. The spiliway 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, its general condition and
the downstream damage potential.
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITI ON

RECOMMENDED ACTION

Name of Dam: PA—’~68 Dam
NDI ID No. PA— O OO~46/DER ID No. 58—132SCS ID No. PA_ 1468

Owner: Susquehanna Coun ty Comm issioners

Sta te Loca ted : Pennsylvan ia

Coun ty Locate d : Susque hanna

Stream : Brookl yn Run

Date of Inspection: 18 J u l y  1979

Inspection Team: Gannett Fleming Corddry and
Car pen ter , Inc.

Consulting Engineers- P.O. Box 1963
Harr isbur g , Pennsylvania 17105

Based on visual inspection , available records ,
calculations an d past operat ional performance , PA— 1168 Dam
is judged to be in good condition. The existing spiliway
can pass the Probable Maximum Flood (PMF) without
overtopping of the dam . The spillwa y capacity is rated as
adequate.

There is a slope sta bility analys is for the
em bankment , and it indicates that the embankment has
adequate factors of’ safety. There is no evidence of’
significant problems threatening the embankment.

The following measures are recommended to be
undertaken by the Owner , in approximate order of priority,
without delay :
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(1) The Owner shoul d request t he SCS to ver ify t hat
the design data upo n which this report is based is, as
assume d , valid. If other information is found to exist,
the conclusions reached in this study should be checked
for validity.

( 2) Make re pa irs necessary to el im inate the
separation and leakage between the main spiliway conduit
and the impact basin headwall.

( 3 )  Remove rocks from the impact basin.

(J4) Remove brush from the embankment and the
auxiliary spillway.

In add i t ion , it is recommended that the Owner modify
his operational procedures as follows :

(1) Develop a detailed emergency operation and
warning system for PA~!468 Dam.

(2) Provide round—the—clock surveillance of PA— ~468Dam dur ing per iods of unusua l l y heavy rains.

( 3 )  Wh en wa rn in gs of a storm of ma jor propor-
tions are given by the National Weather Service , the Owner
should activate his emergency operation and warning system
procedures.
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S U S Q U E H A N N A  R I V E R  BASIN

BROOKLYN RUN , SUSQUEHANNA COUNTY

P E N N S Y L V A N I A

PA— ~ 68 Dam

ND I ID No. P A _ OOO 1~6
DER ID No.  58— 13 2
SCS ID No.  P A — k 6 8

StJSQ t JEHANNA COUNTY COMMISSIONERS

PHASE I INSPECTION R E P O R T

NATIONAL DAM INSPECTION P R O G R A M

SECTION 1

PROJ E CT INFORMATION

1.1 General.

a. Au thority . The Dam Inspection Act , Public Law
92—367, authorized the Secretary of the Arm y, through the
Corps of Engineers , to initiate a program of ins pect ion of
dams throughout the United States.

b. Purpose. 7 The purpose of the inspection is to
de termine if t he dam cons titutes a hazar d to huma n life or
property. - -- -—- —

1.2 Description of Project,

a. Dam and Appurtenances. ~ The dam cons ists of a
h omogeneou s earthf ill em bankme nt that is 680 fee t lon g an d
6L feet high at its maximum section. The main spiliway is
a drop spillway located near the left abutment of the dam .
It consists of a concrete riser connected to a 30—inch
diameter reinforced concrete pipe under the embankment.
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One 12— inch by 21— inch uncontrolled orifice is located in
the upstream face of the concrete riser witn the orifice
crest at El. 1227.0 , which ~s 27 feet below design
elevation oi the top of the dam .~ The top of the riser is
8 feet below the design elevation of the top of the dam .
A platfo rm and trashrack are located above the riser. The
outlet work s is located at the main spillway. It consists
of a 12— inch diameter steel pipe . The outlet works is
closed off by a steel plate bolted into place at the
downstream end of the pipe.

The auxiliary spiliway is an excavated channel at the
right abutment ~f the dam . It is grass—lined except for
portions that were excavated into rock. At the control
sec ti on , the auxiliary spillwa y has an earthen crest that
is 75 feet long and 5.14 feet below the design elevation of
the top of the dam and 2.6 feet above the crest of the
main spillway. The various features of the dam are shown
on the Plates at the end of the report and on the
Photographs in Appendix D.

The total drainage area at the dam is 0.38 square
mile; about 0.08 square mile of the drainage are~i is
drained by a diversion ditch system .

b . Location. The dam is located on Brooklyn Run
approximately 0.1 mile north of Brooklyn , Sus que hanna
Coun ty ,  Pennsylvania. PA— 1468 Dam is not shown on current
U SGS ma ps , because it was recently constructed. The
coor dinates of the dam are NL11°145’20” _W75 °148’25” . The
loca tion ma p is shown on Pla te 1 .

c. Size Classification. Intermediate (614 feet
higri , 65 acre—feet).

d . Hazard C’lassification~ High hazard. Downstream
conditions indicate that a high hazard classification is
warranted for PA— 1468 Dam , (Paragraph 5.lc. (5)).

S ..- c i  ~~~~~~~ -

e. Ownership . ~Susquehanna County Commissioners. .‘

~~~I /

f. Purpose ’ of Darn. Flood control. -

g. Design and Construction History . PA— 1468 Darn was
planned under an agreement between the Susquehanna Count;
Comm issioners (3CC—Owner) and the Soil Conservation
Serv ice of the U.S. Department of Agriculture (SCS).
Un der t h is agreement , the Owner acquired title to the
lan d , the SCS des igne d an d f u n ded cons t ruc t ion of the d am ,
and the 5CC maintains the dam . The dam was designed

H
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between 19614 and 1965 by the SCS. The permit to construct
t he dam was issue d in 1965 an d cons t ruc t ion  was s tarted in
May 1966. The Contractor was A.F. Costanzo and Sons ,
Scranton , Pennsylvania. Construction of the dam was under
t he su perv ision of Jesse Evans , con tract ing off icer  for
SCC , an d Henry  Hur t , resident inspector for the SCS.
The dam was completed in 1967.

h. Normal Operat ional Procedure. The reservoir is
norma l ly  ma in ta ine d at the crest of t he or if ice in the
main spiliway riser. The bolted—plate closure on the
outlet works is normally in place.

1.3 Pertinent Data.

a. Drainage Area. (square miles) 0.38

b. Discharge at Damsite. (cfs)
Max imum known floo d at dams ite Unkn own

Spillwa y capacity.
Orifice with pool at main

spi llwa y riser crest 40
Main spiliwa y with pool at

aux iliary spillway crest 1143
Aux iliar y sp illwa y with pool

at to p of dam 2 ,775

c. Elevat ior. (feet above msl)
Top of dam (design) 1254.0
Max imum pool (design) 1252.0
Norma l pool (ma in spi l lway

orifice crest) 1227.0
Upstream invert outlet works 12114 .0
Downstream invert outlet works 1190.0
Streambed at toe of dam 1190.0

d. Reservoir Length . (miles)
Normal pool 0.03
Maximum pool 0.11

e. Storage. (acre—feet)
Normal pool 3
Max imum pool 65

f. Reservoir Surface (acres)
Normal pool 0.4
Maximum pool 14.2

I~~~~~
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g. Dam .
Type Homo geneous

ea r th fi l l

Length (feet) 680

Height (feet) 614

Topwidth (feet) 17

Side Slopes
Upstream 1V on 3.5H.

There is a
10—foot
sloping berm
at El. 1228.0.

Downstream 1V on 211

Zoning None

Cutoff Impervious
f ill in cutoff
trench .

Grout Cur ta in  None

h. Diversion and Regulating Tunnel None

i. Spillway.
Main (Principal or Service)
— 

Spillway

Type Drop spillway.
Vertical
rectangular
riser 2.5 feet
by 7.5 feet,
with rounded
crest; one
1-foot high
by 1.75—foot
lon g orif ice
located on
u pstream face
of riser.
Riser connects
to conduit .4 S 
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i. Spillway . (continued)

Length of Weir (feet)
Ori f ice  One at 1.75
Riser Two at 7.5

Crest Elevation
Orifice 1227.0
Top of riser 12146.0

Upstream Channel Reservoir; a
pl a t fo rm is
1.75 feet
above -the
riser.

Con duit
Typ~ Re inforce d

concrete pi pe ,
2.5 feet in
dia., on
concrete
cradle.

Length (feet) 231.9
Elevation

Upstream invert
at riser 12014.0

Downstream invert 1190.0

Downstream Channel Impact basin
at natural
stream .

Auxi l iary ( Emergency )  Spillway
Type Grass—lined

earthen and
rock cut with
1V on 211 side
slopes.

Length of Weir (feet) 75 at earthen
control

— section.

Crest Elevation 1248.6

Upstream Channel Grass—lined
channel to
reservoir.

‘.
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i. Spillway . (continued)

Downstream Channel Grass—lined
- channel

extending to
overbank .
Left slope
has riprap .

j. Regulating Outlets.
Type Steel p ipe ,

12—inch
dia.,
extending to
main spiliway
riser.

Length (feet). 44

Closure Bolted—plate
closure in
riser at
downstream
en d of steel
pipe .

Access Hatch in
- pla t fo rm

above main
spillway
riser.

-6-
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SECTION 2

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

2 . 1  Design.

a. Data Available. A summary of the available
design data is in Appendices A and C. The SCS design
folder for PA— 468 Darn , which normall y contains specifica-
tions , hydrologic and hydraulic design computations ,
results of geologic investigations and soils testing,
slope stability anal yses , and structural design
computations , was not available in PennDER’ s files. It
was ava ilable in the SCS files. Upon examination , it was
found that each section of the design folder , exce p t t he
hydrologic and hydraulic design section , conta ine d a cove r
sheet with “void ” ma rked on it. SCS personnel said that
they were unaware of the actual status of the information
and dii not know why it was marked void . They stated that
they would conduct further research and contact Gannett
Fleming Corddry and Carpenter , Inc. (GFCC) if additional
info rm ati r n could be found. No additional information
became ava ilable to GFCC .

b . Cesign Features. The dam and appurtenances areq described in Paragraph 1.2a. The design features are
shown on the Plates at the end of the report and on the
‘hotographs in Appendix D. The embankment is shown on
2lates 2 , 3, and 14 , an d on P hoto gra phs A , B , and C. A
plan of the subdrainage system is shown on Plate 5.

The main spiliwa y riser is shown on Plates 6 and
7 and on Photograph C. The impact basin is shown on
Pla tes 2 , 3, and 14 and on Photograph D. The watershed
diversion system is shown on Plate 8.

c. Design Considerations. Although the main
spillwa y design has been used successfully by the SCS for
many years , it appears that the entrance to the conduit
coul d poss ib ly d evelo p cav i ta tion dur ing certa in f low
con ditions. Other design considerations are discussed in
Sections 5 and 6.

2.2 Construction.

a. Data Ava ilable. Construction data available
consist of the construction specifications , construct ion
photographs , an d reports both from the resident inspector
an d f rom t he per iodi c const ruc tion ins pect ions by the
Commonwealt h. No adverse items were noted in any of these
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reports. The project was reported to have been
constructed in accordance with the approved plans and
specifications.

b . Construction Considerations. The available
information indicates that the dam is well constructed.

2.3 Operation. Records of operation consist of reports
of annual inspections conducted by the SOS and SCC. Based
on these reports , all st r uc tures  have per forme d sa tis-
fac tor ily , and only norma l ma intenanc e has been
necessary.

2.14 Evaluation.

a. Availability . Engineering data were provided by
the Bureau of Dams and Waterway ~1anagemen t , De par tment  of
Env i ronmen ta l Resources , Commonwealth of Pennsylvania
(PennDER ), an d by the SCS. A 5CC representative was
available for information during the inspection. The SCS
also researc hed the files for additional information upon
request of the inspection team .

b . Adequacy . The type and amount of design data
an d other engineering data are good. The assessment is

• based on the combination of design data , visual
inspection , an d performance history .

c. Val idity . There is no reason to question the
va lidity of the available construction and operation data.
Although the validity of the available design data is in
question , due to being marked “void” , GFCC coul d f ind no
apparent changes between the aforementioned available
design data and the approved plans.
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S E C T I O N  3

VI SJ AL IN SPECTION

3.1 ~~~~~n s .

a. General. The overall appearance of the darn is
good with a few deficiencies as noted herein. The
locations of deficiencies are shown in Appendix B on Plate
B— i. Survey data acquired during this inspection are
presented in Appendix B. Datum for the survey was assumed
at the design elevation of the end sill of the impact
basin , El. 1190.00. On the day of the inspection , the
pool was 0.1 foot above the crest of the orifice in the
main spiliway riser.

b. Embankment. The embankment is in good
con dition. The grass cover on the upstream slope and the
c rownve tch cover on the downstream slope are in excellent
con dition. There is no slope protection on the upstream
slope other than the grass cover. A survey performed for
this inspection showe d that embankment lines and grades
are in good conformance with the design lines and grades.
Two foun da tion d ra in ou t le ts , loc ate d at t he impact  bas in ,
each had a slight , clear flow. Two small shrubs were
growing on the downstream slope of the dam .

c. Appurtenan t Structures. The outlet works was
submerged and could not be inspected. The bolted—plate
closure in the riser at the end of the 12— inch diameter
outle t works pipe could not be inspected due to flowing
water in the riser.

The main spiliwa y riser was in good condition.
T he re inforce d concre te ou tlet  con du it was ins pecte d an d
fou nd to be in good condition. Joint separations , u p to a
max imum of 1 inch , we re observed along the conduit. The
joint separations were nearly zero at each end and
increased progressively toward the maximum section of the
dam . At its downstream end , the re inforce d concrete
o u t l e t  con du it was sl igh tly separa te d f rom the impact
basin headwall. A slight , clear flow of water was visible
at the separation. The impact basin contained several
la r ge rocks , apparently the result of vandals. There was
som e minor spalling of the concrete along the inside of
the left wall of the impact basin.

—9—
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The auxiliary spiliwa y was in good condition. A
minor amount of brush was growing in the approach area ,
but no other deficiencies were noted. The survey
indicated that the difference in elevation between the
auxiliary spillwa y crest and the top of the dam was
consistent with the design difference.

d. Reservoir Area. The reservoir area has steep,
grassed slopes , and it is utilized as a pasture. The
watershed is nearly all farmland with only minor develop-
ment. The watershed diversion system was generally in
good condition , except that the inlet area for the
514— inch diameter culvert was overgrown with brush.

e. Downs tream Channel. Brooklyn Run flows for a
distance of 0.14 mi le downs tream f rom th e dam to its
con fluence with Hop Bottom Creek. The Village of Brooklyn
is situated along Brooklyn Run from 0.1 mile to 0.14 mile
downstream from the darn. There are approximately 25
low— l ying dwellings along this reach. The access road to
the dam is a public road along the left abutment.

(1

If  

- 10-

- - —5- 
_ _ _ _ _

_ 
——-—-——- ————— —- —-—- .— - -—.—-——.—--— -“—. •fl5—..~~~5.-’.- - 4~ -~~-

- -;
~- - -

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



SECTION 14

OPERATIONAL PROCEDURE S

14 .1 Procedure. The reservoir is maintained at the crest
of the orifice in the main spiliwa y riser , Elevat ion
1227.0 , with excess inflow discharging over the spillway
and into Brooklyn Run , which flows into Hop Bottom Creek
about 0.14 mile downstream . A 30— inch diameter reinforced
concre te conduit discharges water from the reservoir.
Since the 12—inch diameter outlet work s pipe is intended
only for drawing down -the reservoir , the bolted—plate
c losure on its downs t ream end , locate d in the r iser , is
usually in place.

14.2 Maintenance of Dam. There are no designated care-
takers for the darn . The 3CC , wi th the ass istance of the
SCS , ma kes a fo rm al ins pect ion of t he darn eac h year , and
t he records are filed. Maintenance deficiencies are
corrected shortly after the inspection. Informal
inspections are also made when the SCC representative is
on the site for other reasons.

4.3 Maintenance of Operating Facilities. There are no
gates or other operating facilities.

14 . 11 Warn ing Systems in Effect. The SOC Representative
s tate d t hat there was no eme rgenc y opera t ion  an d warn in g
plan. He did state that the condition of the dam is
checked during heavy rains.

14.5 Evalua tion of Operational Adequacy . Maintenance of
the dam is good. The procedures used to inspect the dam
are goo d , as is the correc tion of main tenance
deficiencies. An emergency operation and warning system
is a necessary safe guar d to imp rove t he safe ty  of the dam
an d prevent loss of life downstream , should evidence of
stress develop at the dam.
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SECTION 5

HYDROLO GY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. The hydrology and hydraulics of
the design of the darn we re based on standard SCS criteria.
T h e cres t of’ the orifice in the main spillway riser was
determined by sediment requirements. The crest elevation
of the main spillway riser and the crest elevation of the
aux iliary spillwa y were set by routing 100—year storms
based on SCS procedures. The design high water level was
determined by routing a storm equal to 1.25 times the
100 year , 6— hour storm . The top of dam elevation and
auxiliary spillway size were determined by routing the
“Freeboard” storm , which is equal to twice the design high
water storm (2.5 times the 100—year , 6—hour storm). The
“Freeboard” storm is discussed in Paragraph 5.id .

b . Experience Data. The maximum flood at the
damsite is unknown .

c. Visual Observations.

(- (1) General. The visual inspection of PA— 1468
Dam , which is described in Section 3, resul ted in some
observations relevant to hydrology and hydraulics . These
observations are evaluated iterein for the various
features.

(2) Embankment. The slope protection on the
u pstream slope is dense grass. Although there is no
riprap, the erosion potential due to wave action is
m inimal. The combination of small maximum pool (4.2
acres) an d dense vegetal cover makes erosion unlikely. In
addition , th e goo d ma intenance recor d for  t he dam
indicates that any minor erosion that might occur would be
repaired promptly.

(31 Appurtenan t Structures. Although joint
separations as large as 1 inch were present in the 30—inch
main spiliway conduit , the Specifications indicate that
the pipe joints have a minimum extensibility of 2 inches .
T herefore , the joint openings are less than the allowable
open ings , and the joints should be watertight . The
connec tion of t he ou t le t con d u it to the impact bas in
headwall is not watertight. Although this condition has
apparently no t resulted in any adverse effects , it is
cons idered to be undesirable. Potentially adverse

- 12-
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conditions , suc h as poss ib le loss of f ine f il ter  mater ial ,
might occur under high head conditions. The large rocks
in the impact basin are also considered to be undesirable.
During periods of high spiliwa y discharge , tur buleoce
m igh t cause the rocks to damage the impact basin. The
amount of brush in the auxiliary spiliwa y is not
significant at the present time , but  cont ro l  of it is
necessary  to insu re  that no re duc tion of spi llwa y ca pac it y
occurs.

(14) Reservoir Area. No conditions were
observed in the reservoir area or watershed that might
present significant hazard to the dam. 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
o bserve d imme di a t e ly  d own stream from t he dam t hat woul d
c rea te  significant hazard to the dam . If the dam should
fail , a hazard would exist to dwellings in the Village of
Bro oklyn. Because of the possibility of flooding
dwellings , a high hazard classification is warranted for
PA— 1468 Dam . The SCS designed the dam assuming that it was
a Class C structure. This is essentially equivalent to a
h igh hazard classification. Access to PA—’468 Dam is
excellent.

d. Overtopping Potential.

(1) Spillway Design Flood. According to the
criteria established by t he Off ice of the Chief of
Engineers (O C E) for the size (Intermediate) and hazard
potential (High) of PA— 1468 Darn , the Spiliway Design Flood
(SDF) is the Probable Maximum Flood (PMF).

(2 )  Design Storm. The SCS “Freeboard” storm ,
which was used to determine the size of the auxiliary
spi llwa y an d the to p elevat ion of the dam , was not
developed from PMF methods. However , the to ta l  ra in f a l l
of 214.5 inches is equivalent to a PMF rainfall for this
area. The assume d losses of 3.3 inches are slightly
h igh er than t hose esta blishe d by cr iteria for the
Sus quehanna Bas in , but  t he un it hyd rogra ph use d by the SCS
is conservative . The computed peak inflow of 2,734 cfs is
equivalent to a PMF peak inflow. The storm is an
acceptable estimate of the PMF .

( 3 )  Design Storm Computations. The design
~~ storm computations and the spiliway capacity computations

are in Appendix C. It is noted that the auxiliary

C
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I.

spiliway alone has sufficient capacity to pass the

I “Free board” storm peak flow without routing the flow.
T herefore , t he sp il iwa y can pass the P MF without  any
overtopping of the darn .

(14) Spillway Adequacy . The criteria used to
rate the spiliway adequacy of a darn are descr ibe d in
A ppendix C. Since PA— 1466 Dam can pass the PMF , the
spillway capacity is rated as adequate.

1-
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SE CTI ON 6

S T R U C T U R A L  STABILITY

6.1 Evaluation of Structural Stability .

a. Visual Observations. Nothing was noted during
th e v isua l ins pec tion that was cons id ere d to adversely
reflect on the stability of the dam or its appurtenant
structures.

b. Design and Construction Data. Stability
analyses were performed by the SOS during the design of
the dam . The results of the analyses are included in
A ppendix A. The factors of safety for the upstream slope
were computed to be 1.12 considering horizontal flow and
1.20 considering parallel flow . The factors of safety for
the downstream slope were computed to be 1.25 for an
infinite slope analysis with a dry slope condition and 3.0
using a wedge analysis. The design shear strength was
based on the consolidated—undrained strength obtained from
a triaxial shear test. These factors of safety are
considered to be adequate.

c. Opera ting Records. The reports of previous
inspections indicate that no stability problems have
occurred over the operational history of the dam .

d. Posteonstruction Changes. There have been no
postconstruct ion changes to PA— 1168 Darn.

e. Seismic Stability . PA—1468 Dam is located in
Seismic Zone 1. Normally, it can be cons idere d that if a
dam in this zone has adequate factors of safety under
static loading conditions , it can be assume d safe for any
expected earthquake loading . Since the factors of safety
are adequate , t he dam is assume d to be sta b le for  any
expected earthquake loading.

-15-
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SECTION 7

ASSESSMENT , RECOMMENDATIONS , AND

PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety.

(1) Based on visual inspection , ava ila b le
recor ds , calculations , an d pas t operat ional per fo rmance ,
PA_1468 Dam is judged to be in good condition . The
spillway can pass the PMF without overtopping of the dam .
The spiliwa y capacity is rated as adequate.

( 2) There is a sta bil it y anal ysis for the
em ban kmen t , and it indicates that the embankment has
adequate factors of safety. There is no evidence of
significant problems threatening the embankment .

(3) The visual inspection revealed some
deficiencies , wh ich are summa r ize d below for  the var ious
features.

Feature an d Locat ion Observe d Def icienc ies
6

Embankment:

Downstream Slope Minor amount of brush.

Main Spillway :

Conduit Conduit joints
separated ; slight sep—
ara t ion of con du it from
impact basin headwall
with slight , clear
leakage.

Im pact Bas in Roc ks in impact
basin; minor
spall ing of con-
crete.

Aux iliary Spillway: Minor amount of
brush.

4.
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b. Adequacy of Information. The information

‘ 
available is such that an assessment of the condition of
the dam can be inferred from the combination of visual
ins pection , past per fo rmance , and com puta t ions performe d
prior to and as part of’ this study.

c. Urgency . The recommendations in Paragraph 7.2
should be implemented without delay.

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. The following measures are recommended to be
un der taken by the Owner , in approximate order of priority,
without delay :

(1) The Owner should request the SCS to verify
that the design data upon which this report is based is,
as assume d , valid. If other information is found to
exist , the conclusions reached in this study should be
checked for validity.

(2) Make repairs necessary to eliminate the
separation and leakage between the main spillway conduit
and the impact basin headwall.

(3) Remove rocks from the impact basin.

(11) Remove brush from the embankment and the
auxiliary spillway.

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 PA—468 Dam .

(2) Provide round—the—clock surveillance of
PA_1168 Darn during periods of unusually heavy rains.

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

1, c
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UNITED’ STATES GOVERNMENT

A Memorandu m 
-

TO - :  Craig M. Right , State Conservation DATE : April 30, 1965Engineer , SCS, Harrisbux~~ Pennsylvania 17101

FROM : Rey S. Decker, Head, Soil Mechanics laboratory,
SCS, Lincoln, Nebraska 68508

SUBJ ECT: ~~G 22-5, Pennsylvania wp—08, Martin’s Creek, Site No. PA-468
(Susquehanria County)

A11ACHM~~TS

1. Form SCS-35~~, Soil Mechanics laboratory I~ ta, 1 sheet.
2. Form SCS-355, Triaxia]. Shear Test l~.ta, ]. sheet. 

- 

-3. Form SCS-352, Compaction and Penetration Resistance Report, 3 sheets.4. Form SCS-353, Filter Design,~1 sheet. - 
-5. Investigational Plans and Profiles.

- DISCUSSION 
-

FOUNfl~flON 
- 

-

C A. Classification: The foundation material at this site consists primarilyof a dense glicial till that is logged as ML. -

- Bedrock was encountered in DR 2 at ~ Station b+~o on the left abutment.
The bedrock drops off sharply left of ~ Station 4+50. In DR 302 bedrockwas encountered at a 68-foot depth. DR 302 is in the bott~~ of the/ 

- 
- valley at ~ Station &-80.

Bedrock was not encountered at the irxvestigationa). depths on the left- 

, abutment.

Samples submitted from Test Role 602 are classified GC-GM and SC-SM
B. Blow Count: The till is relatively dense as indicated by blow count

- tests. Tests below water table resulted in blow counts generally inexcess of 40 blows/ft.

The GM and SM alluvitmi in DR 301, 302 and 303 had blow counts rangingfrom 18 to 65 blows/ft.

The lake sediment behind the ~~aU darn has a low blow count of 2 blowi/ft.
C. Shear Strength and Consolidation: The blow count tests indicate afoundation with high strength and low consolidation potential.

~~~ 

• D. Permeability : Field permeability teats were made and are reported i~ithe site investi~~tionaj . report .
- - 
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2 -- Craig M. Right -- 4/30/65(~ Rey S. Decker
Sub~j :  ENG 22-5 , Pennsylvania WP-08, Martin’s Creek , Site No. PA-468

(Susquehanna County)

A. Classification: The samples submitted from the emergency spill-way and
from the borrow area are sandy and gravelly materials that - are classed
as SM and GM. The samples conta in from about 25 to 14.0 percent gravel
and 20 to 4o percent fines. The liquid limits are less than 20 and the
P1’s are less than 3.

B. Compacted Density: Standard Proctor compaction tests were made on the
minus No. 14. fraction. The compacted densitie s obta ined ranged from 123p.c .f .  to 128 p.c . f .

C. Shear Strength: A triaxial shear test was made on sample 65w214-62 to
represent the materials submitted . The test was made on the minus No. 14.

fraction compacted to 95 percent of standard Proctor density. The test
was made at saturation arid the consolidated, undrained values obtained
were 0 = 32 , c = 0 .  The test values are considered to be representative
of theseThiaterills for a placement density of 95 percent of standard Proctor
arid are suggested for design .

D. Permeabil:~~~~ A permeability test was made on the minus No. 4- fractioncompacted to 95 percent of standa rd Proctor density. The test was i~i4eunder a 2000 p. s.f. load and the permeability rate obtained was 0.02ft. /day.

SWPE STABILI TY

The stability of the upstream slope was checked with an. inf inite slope methodof analysis. The factor of safety for a 3:1 slope lB 0.914. considering horizontalflow lines, arid F6 1.03 considering parallel flow lines.

A 3 1/2:1 upstream slope has a factor of safety of 1.12 considering horizontalflow and P~ = 3.20 considering parallel flow.

The proposed 2:1 downstream slope ‘wa s checked with an infinite slope’ (dry slopecondition) analysis and the factor of safety obtained was 1.25.
The factor of safety obtained for the 2:1 downstream slope with a slidingwedge method of analysis was 3.0. This analysis-considered a drain at c/b 0.6.
S~ I’rL~4ENp ANALYSIS

With the exception of the saali dam and the recent lake sediment the consolida-tion potential of the foundation material is expected to be low and differentialsettlement is not expected to be a problem. -

- -
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3 -- Craig M. Right -- 4/30/65
Rey S. Decker
Subj : ENG 22-5 , Pennsylvania wp-08, Martin ’s Creek, Site No. PA-14-68

(Susquehanria County)

R~X~0MMENDATI0NS

A. Foundation Preparation: We concur with the proposal to remove the small
dam and the recent lake sediment behind it. The lake sed iment is a 2 blow/ft.
material. Normal site preparation is expected to be adeq~ate for the rest
of the foundation.

B. Cutoff T1erich: A shallow cutoff trench is suggested . A minimum trench
depth of 5 feet is recommended to insure that the trench bottom s below
the zone affected by roots, rodents, cracking, etc. The trench backfill
should consist of the most plastic material available compacted to a
mi nimum of 95 percent of standard Proctor density with the control based
on the minus 4 fraction.

C. Principal Spiliway: The proposed location is in the bottom of the narrow
V-shaped valley. At this location dense till occurs at a depth of less
than 8 feet arid the conduit can be bedded directly on the till throughout
its entire 1 ength. Placement ia - thia_manner—would..p id.e~a_ un1~~~ia
~Qun at~o~~on e s tin] non-yield ing foundation.

If the conduit is not bedded on till at this location, over-excavation
arid backfill will probably be required in order to obtain a tuiifora
foundation.

D. Drain: A drain is recommended to control the phreatic line In. the embank-
ment and also to provide a safe outlet for underseepage.

Positive control of the phreatic line is required with the proposed 2:1
downstream slope. Therefore, we reconmiend a partial blanket drain in
conjunc tion with a shallow trench drain. The trench drain should have a
minimum depth of 5 feet arid should be located at about c/b — 0.6. The
blanket drain should extend upstream from the trench drain. A blanket
width in the range of 10 feet is suggested .

The suggested filter limits are shown on the attached Form SCS-353.

E. Bubankment Design:

1. Placement of Materials. The materials from the borrow area and
from the emergency spiliway are very similar and the materials from
both sources may be used anywhere in the fill. -

Although some of the material wi].]. conta in slightly more than 35 per-
cent gravel, we reco~ nend that the density control be based on the

- - minus 4- fraction in. order to insure uniform permeability In the(
~ 

‘

~ - 
embankment.
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Sf (Susquehanna county )
45

All of the embankment material should be placed at a mini.mt.in of 95%
of standard Proctor density with the control based on the minus 14-

- fraction.

- The placement moisture content should be on the vet aide of
optimum.

2. Slopes. On the basis of the test data and stability analyses, the
following slopes are required in order to obtain acceptable factors
of safety.

a. Upstream - 3 1/2:1.

b. D ’wnBtmam - 2:1 -wIth control of the phreatic line,.
_~~ -~~~~~Z. -

~ /0
5.— -— --- : ,

F. Settlement: An overfill allowance of 1.25 ft. is suggested to compenaat.
for residual consolidation within the fill and the foundation.

Prepared by:

torn P. Dunnigari

Reviewed arid Approved by:

E~ 1and B. Phillips - 
- - - -

Attachments -

cc: Craig M. Right (5)
H. M. lCautz, Upper Dsrby, pa. (2)
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APPEND IX C

HYDROLOGY AND HYDRAULICS

In the recommended Guidelines for Safety inspection of Dams,
the Department of the Army , Office of the Chie f of Eng ineers (aCE) ,
established criteria for rating the capacity of spiUways. The recom-
mended Spiilway Design Flood (SDF) for the size (smaU , intermediate ,
or large) and hazard potential (low , significant , or high) classification
of a darn Is selected in accordance with the criteria . The SDF for
those dams in the high hazard category varies between one-half of the
Probable Maximum Flood (PMF) and the PMF. If the darn and spiliway
are not capable of passing the SDF without overtopping failure , the
spillway capacity is rated as inadequate . If the darn and spiliway are
capable of passing one-half of the PMF without overtopping failure,
or if the dam is not in the high hazard category , the spiliway capacity
is not rated as seriously inadequate . 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 fro m large flows
downstream of the darn .

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

(c) The dam and spiliway are not capable of passing one—half
of the PMF without overtopping failure.
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PA_ 1i68 Dam

A P P E N D I X  E

GEOLOGY

1. General Geology. The damsite and reservoir are
located in Susquehanna  County. Susquehanna County lies
north of the Wisconsin Term inal Moraine and , with the
exce p t ion of the summit of El k Hills , was entirely covered
by ice. Deposits of glacial drift of variable thickness
cover the County except where they have been removed by
erosion. The County is drained entirely by the north
branch of the Susquehanria River and its tributaries. The
Susquehanna River enters Susquehanna County from New York
near  the nor theas t  corner  of the Coun ty  and re—enters  New
York just nor t h of the town of Great Ben d , Pa. The river
does not again  re—ente r  the County but comes wi th in  four
miles of the southwest border. As the County lies
ent irely nor th  of the g lac ial bor der , there are abun dant ,
undra ined areas occupied by swamps and lakes. A geologic
map is presented on Plate E— 1 .

The rock formations exposed in Susquehanna County
range in age from the Post—Pottsville of Pennsylvanian age
to the Chemun g of Devonian age. The youngest formations ,
the Post—Pottsville and Mauch Chunk , are exposed only in
the southeast corner of the County. The older rocks are
exposed along the western and northern boundaries.

The major structural feature of the region is the
Lackawanna Syncline , which terminates in the southeast
corner but whose axis turns and runs due north along the
Wayne County line. Along the west side of this synclinal
axis , the strata dip steeply to the southeast. Over the
next four to five miles westward , the s trata f la t ten  out
to nearly horizontal. Toward Tunkhannock Creek to the
northwest , the strata reverse dip on the axis of an
anticline that continues southwestward as far as Union and
Cl in ton  Counties. The rocks in the remainder of the
County lie nearly horizontal but are folded locally into
minor anticlines. The Wilmont Anticline enters at the
southwest corner of the County and extends across Auburn
Township. Its southward dip ~‘arely exceeds 1°, so that
the strata in the southern part  of the County are nearly
hor izonta l .
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2. Site Geology . PA— )468 Dam is underlain by the
Susquehanna  Group of Devonian  age. A report  dated
September 3, 1965 states that the foundation material
consists primarily of a dense glacial till. Bedrock was
encountere d at extensive depth. The Susquehanna Group is
a com p lex un it of con glomerates , san dstones , siltstones

• and shales. From the base of this unit to the top, the
fo l low ing chan ges occur in nor theas te rn  Pennsylva n ia: ( 1)
grain size increases from bottom to top ; (2) average
thickness of’ beds increases upwards ; ( 3 )  percent red color
in shales increases upwards ; and ($4) in general , percent
silica in rocks increases upwards. Bedding is usually
well— developed with thicknesses up to sixteen feet in the
coarser beds . Joints are usually open and steeply dipping
or vertical. The shales disintegrate rapidly when exposed
to the atmosphere. The siltstones , sandstones , and
conglomerates are moderately resistant to weathering .
T here are a bun dant  swam p s an d lakes in the area , which is
character istic of this glaciated low plateau section in
wh ich the dam is located.
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INTERPRETATIONS AND CONCLUSIONS

Interpretation

This site is excellent from all aspects of geology. Rock was encountered
on the right abutment near the surface and at depth across the site from station
U-t-SU . A glacial till (ML) has filled the valley and through soil formation a
hardpan (SM): layer has developed upon the till. Very little rock excavation
will be required in the emergency spiliway. Borrow is very abundant and of very
good quality.

Foundation

The foundation is excellent with no consolidation problems expected. Differ-
ential settlement near the rock drop off at station 14450 will not occur because
of the high density and compactness of the till. Bearing strength of the till
and hardpan is very high. Permeability of the hardpan layer is believed to be
slight and the till is essentially zero. It is suggested that a positive cut-
off be employed through the top ML layer on the right abutment and at least 2.0
feet on the left abutment. 1-{ardpan will be sufficiently im pervious to act as
a base for the cu toff . Consideration should be given to the complete removal
of the alluvial zone as nlentioned under the principal spillway section. This
zonp could allow considerable leakage and possible piping.

Principal Spillwav

The recent alluv ium (SM and GM) is permeable and less denst ~ than the till.
Cons ideration should be given to the removal of this eight foot zone of allu-
viu m . This would mean excavat ion only as wide as the present stream channel
which is the limit of the moterial. The till on the other hand is very dense
with a very high bearing strength. The conduit could either be placed directly
on the till or on till ba ’kfill . Either method would provide a suitable foun-
dation. The small amount - f  alluvium removed could be mixed with the borrow
material and used in the f a l l .

Borrow 
-

No detailed computations on the amount of borrow have been made , but rough
calculations shows that more than double the required amount is present. An
unusual situation Is present here insomuch as the removal of borrow must create
a sediment pool of 3.5 acre feet. In view of this special problem the actual
delineation of where to obtain borrow is left to the discretion of the design
engineer, who can then plan it s removal from the areas where more storage is
req u ired.

It is suggested that the top 0. 5 feet of soil be removed to the spoil area .
This leaves 1.0 to L S  feet of i-U. material which can be mixed with the und erly-
ing hardp an . Th is -aterial ~4L and SM) shoul d go into the shell of the stx’uc-
ture. The till can beet be utilized as core material .

- 

- 

E-4 



are: show shear fai lu res due
- - ‘ hout the use of berms.

~~~~~~ency Spillway

Material removed from the spillway is probably best suited for use in the
shell of the proposed structure. This would be based on the use of a core of
tli&- denser till . The rock which will be removed is not very strong and can be
r ipped to a minimum depth of 5 .0 feet below the top of the weathered zone. It
is questionable if ripping can be successfully continued beyond this depth .

Proposed Diversion PA-’468b

Four test pits were dug along the centerline of the proposed diversion .
Rock was not encountered and no problems are anticipated during construction.
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