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• PREFACE

This report is prepared under guidance contained in the Recommanded
Guidelines for Safety Inspection of Dams, for Phase I Investigations .
Copies of these guidelines may be obtained from the Office of Chief
of Engineers , Washington , D.C. 20314. The purpose of a Phase I
investigation is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of the
general condition of the 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 the 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 spillway 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 spillvay 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 CONDITION

AND

RECOMMENDED ACTION

Name of Dam: PA-’467 Dam
NDI ID No. PA—OOO5~4/DER ID No. 58—131/
SCS ID No. PA— 1467

Owner: Susquehanna County Commissioners

State Located: Pennsylvania

County Located: Susquehanna

Stream: Tributary to Martins Creek

Da te of Inspec tion: 17 Ju ly  1979

Inspection Team: Gannett Fleming Corddry and
Car penter , Inc.

Consul t ing Eng ineers
P.O. Box 1963
Harr i s bur g , Pennsylvan ia 17105

Base d on v isual ins pec tion , ava ila b le recor ds , calcu-
lations and past operational performance , PA— 1467 Dam is
judged to be in good condition. The existing spillway can
pass the Probable Maximum Flood (PMF) without overtopping
of the dam . The spiliway capacity is rated as adequate.

There is a slope stability analysis for the embank—
m ent , and it indicates that the embankment has adequate
factors of safety. There is rio evidence of significant
pro blems threatening the embankment.

The following measure is recommended to be undertaken
by the Owner:

(1) Remove brush from the downstream slope of the
em bankment and from the auxiliary spillway.

p
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SUS Q U E H A N N A  R I V E R  BA SIN

TRIBUTARY TO MARTINS CREEK 1 SUS QU E H A N N A  COUNTY

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

PA— ’467 DAM

NDI ID No. PA— 000514
DER ID No. 58— 13 1
SCS ID No. PA— 1467

SU SQ U E H A N N A  COUNTY COMMISSIONERS

PHASE I INSPE CTION R E P O R T

NATI ONAL DAM INSPECTION PROGRAM

p SECTION I

PR OJE CT I N F O R M A T I O N

1 .1 General.

a. Authority . The Dam Inspection Act , Pu b lic Law
92-367, au thor i zed  the Secre tary of the Army , through the
Cor ps of En gineers , to initiate a program of inspection of
dams throughout the United States.

b. Purpose. The purpose of the inspection Is to
determine if the dam constitutes a hazard to huma n life or
property.

1.2 Description of Project.

a. Dam and Appurtenances. The dam consists of a
zone d , ear th f i ll em bankment  t hat is 590 feet  lon g an d 52
feet high at its maximum section. The main spillway Is a
d rop spillwa y located near the right abutment of the dam .
It consists of a concrete riser connected to a 30—inch

I



diameter reinforced concrete pipe under the embankment .

P One 12-inch by 18-inch orifice is located on the upstream
face of the concrete riser. Its crest is 38.7 feet below
the design elevation of the top of’ the dam. The top of
the riser is 17.7 feet below the design elevation of the
top of the dam . A platform and trashraok are located
above the riser. The outlet work s is located at the main
spiliway. It consists of’ an intake and a 15—inch diameter
steel pipe , which outlets into the bottom of the riser.
The outlet is closed off by a steel plate bolted into
place.

The aux iliary spiliway is an excavated channel
along the left abutment of the darn. It is a grass—lined
excavation in earth. An extension of the dam embankment ,
referred to by the SCS as a dike , is located along the
ri ght side of the auxiliary spiliway exit channel. At the
control section , the auxiliary spiliwa y has an earthen
crest that is 60 feet long and 9.1 feet below the design
elevation of the top of the dam and 8.6 feet above the
main spillway crest. The various features of the dam are
shown on the Plates at the end of the report and on the
Photographs in Appendix D.

b. Location. The dam is located on an unnamed
F tributary to Martins Creek , about 0.14 mile northeast of

the Village of Kingsley , Penn sylvania. Because it was
recently constructed , this dam does not appear on current
USGS maps. The coordinates of the dam are N141 °145’5O” —
W75°~l’4 ’20” . The location map is shown on Plate 1.

c. Size Classification. Intermediate (52 feet
high , 180 acre-feet .Y

d. Hazard Classification. High Hazard. Downstream
conditions indicate that a high hazard classification is
warran ted for PA-1467 Dam .

e. Ownersh ip. Susqueharina County Commissioners.

f. Purpose of Dam. Flood Control.

g. Design and Construction History . PA—467 Dam
was p l anne d un der an agreemen t between t he Susque hanna
County Commissioners (SCC—Owners) and the Soil Conserva-
tion Service of the U.S. Department of Agriculture (SCS).
Lan d ac q u isitio n an d opera ti on an d ma intenance were to be
provided by the SCC. The dam was designed by the SCS in
19614 . The permit to construct the dam was issued in 1965 ,
an d construction was started in May , 1966. The Contractor

— 2—
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was Wright Srif fin , Inc., LeRay sville , Penn sylvania. Con—
struction was under the supervision of Mr. Jesse Evans ,
Contracting Officer for SCC. The dam was completed in
September , 1967.

h. Normal Operational Proe~ dure. The reservoir is
normally maintained at the crest of the main spiliway
orifice. The bolted —plate closure on the outlet works is
normally left in place .

1.3 Pertinent Data.

a. Drainage Area. (square miles) 0.80

b. Discharge at Damsite. (cfs)
Maximum known flood at damsite Unknown

Spillway capacity:
Orifice with pool at crest of

main spillway riser.
Main spiliway with pool at

crest of auxiliary spillway. 108
Auxiliary spillwa y with pool

at top of dam
(design computations) 5,3140

c. Elevation . (feet above msl)
Top of dam (design) 1237.0
Max imum pool 1237.0
Norma l pooi (crest of main spill—

way orifice 1198.3
Upstream invert outlet works 1188.3
Downs tream invert outlet works 1185.14
Streambed at toe of’ dam 1185.14

d. Reservoir Length. (miles)
Norma l pool 0.06
Maximum pool 0.19

e. Stora~ge. (acre—feet)
Norma l pool 14
Max imum pool 180

f. Reservoir Surface. (acres)
Normal pool 0.8
Max imum pool g

g. Dam .
Ty pe Zone d

ear thf ill

—3—
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g. Dam . (Corit’d.)

Lengt h (feet) 590

He igh t (fee t ) 52

Topwidth (feet) 18

Side Slopes
Upstream lv on 3H.

with 10—
foot berm
at El.
1198.3.

Downstream 1V on 2.5H.

Zon ing Cla yey soils
in u pstream
zone.
Sil ty
san ds an d
gravels in
middle
zone.
Silty
gravel in
downstream
zone.

Cu toff  Im perv ious
fill in
cu tof f
trench.

Grou t Curta in None

h. Diversion and Regulating Tunnel. None

i. Spillways.
Main (Principal or Service)

Spillway .
Dro p
spillway .

Type Vert ical
rectan gular
r iser
2.5 feet
by 7.5
feet ,

_ 14 _
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1. Spillways. (Con t’d .)

w ith
roun ded
crest;
one
1— foot
high by
1.5—foot
long
or if ice
loca ted
in face
of riser.
R iser
connects

— t o a
— conduit.

Length of’ Weir (feet)
Or if ice One at

1.5

R iser Two at
7.5 each.

Cres t Elevat ion
• Orifice 1198.3

R iser crest 1219.3

Upstream Channel Reser—
voir; a
p l a t fo rm
is 1.92
feet
above
the
riser.

Conduit
Type Re in-

force d
concrete
pipe ;
2.5 feet
in dia.
on
concrete

• cradle.

— 5 — 
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i. Spill~~ y~. (Cont’d.)

~~~~~~ (feet) 286.0

Eleva tion
Upstream invert

at riser 1188.3
Downs tream invert 1185.14

Downstream Channel Impact
bas in at
n a t u r a l
stream .

Aux iliary (Emergency) Spillwa~Type Grass-
lined
earthen
cu t with
lv on 2H
side
slopes.

Length of Weir (feet) 60 at
- eart hen

control
sect ion.

Crest Elevation 1227.9

Upstream Channel Grass—
l ined
channel
to reser-
voir.

Downstream Channel Grass—
lined
channel
extend ing
to over-
ban k

I
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j. Regulating Outlets.
Type Steel

pi pe ,
15— inch
dia.
extending
to main
spi l lway
riser.

Length (feet). 56

Closure Bolted—
p late in
riser at
downst ream
end of
steel pipe .

Access Hatch in
platform
above ma in
s pill way
riser.

4
I
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SECTION 2

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

2.1 Design.

a. Data Available. Almost complete design data are
available. A summary of the available data is in
Appendices A and C.

b. Design Features. The dam and appurtenances are
described in Paragraph 1.2a. The design features are
shown on the Plates at th e en d of the re port  an d on the
Photographs in Appendix D. Mo di f icat ions  to the or iginal
d es ign tha t were pe r fo rme d dur ing cons t ruc t ion are
included in Appendix A. The embankment is shown on Plates
2 , 3, ~4 , and 5, an d on Photograph A. A plan of the
foundation drain is shown on Plate 6. The centerline of
th e cu tof f  t rench is para llel to the ax is of the dam an d
is 55 feet upstream from the axis. The cutoff trench
extends from Station 1+63 to Station 6+114, where the
em bankment fill intersects natural ground. The cutoff
trenc h has 1V on 1H side slopes except for a 50—foot reach
in the vicinity of the main spillwa y outlet conduit , where
the cutoff trench side slopes are lv on lW . The bottom
width of the cutoff trench is 12 feet throughout its
length.

The ma in sp i l lwa y r iser is shown on Pla tes 7
and 8 and on Photographs A and B. The impact basin is
shown on Plate 7 and Photograph C. The auxiliary spillway
is shown on Plates 2, 3, an d 5 an d on Photo graphs D , E ,
an d F.

c. Design Considerations. Although the main spill—
way des ign has been use d success fu l ly  by the SCS for many
years , it appears that the en t r ance  to the condu it coul d
possibly develop cavitation during certain flow con-
ditions. Other design considerations are discussed in
Sec tions 5 an d 6.

2.2 Construction.

a. Data Ava ilable. Construction data available
consists of’ the construction specifications , const ruc t ion
photogra ph s , an d reports from both the resident inspector
an d from the periodic construction inspections by the

— 8—



Commonweal th. A review of’ these data revealed no adverse

‘ 
comme n ts from th e res id en t in spec tor or the Commonweal th
inspector. Data showing mod ifications to the original
design are in Appendix A.

b . Construction Consideration s. The available
info rmat ion indicates that the dam is well constructed .

2.3 Qpera tion. Based on reports of annual inspections
ma de by SCS since the dam was completed , It  appears t hat
all struc tures have performed satisfactorily .

2.14 Evalua tion.

a. Ava ilability . Engineering data were provided by
the Bureau of Dams and Waterway Management , Depar tment  of
Env ironmental Resources , Commonweal th  of Pennsy lvan ia
(PenriDER), an d by the SCS. One of the Susqueharina County
Comm issioners was available for information during the
visual inspection.

b. Adegu.~~~~ The type an d amount  of design data
an d other engineering data are good. The assessment is
base d on the com b ina t ion of design data , visual
ins pect ion , and performance history .

c. Val idity . There is no reason to question the
vali dity of’ the availa ble data.

‘I.
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SECTION 3

VI SU A L  IN SPE CTI ON

3 .1 Findings

a. General. The overall appearance of the dam 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. Da tum for the survey  was assume d
at the design elevation of the end sill of the impact
basin , El. 1185.39. Since the impact basin is founded on
so i l , some settlement might have occurred , which would
result in surveyed elevations being higher than the
actual. On the day of the inspection , the pool was 0.1
foot above the crest of the orifice in the main spillway
riser.

b. Embankment. The embankment is in good con-
dition. The upstream slope has a grass cover and the
downstream slope is covered with crownvetch (Photograph
A). The vegetal cover is in excellent condition . Surveys
performed for this inspection indicated that while both
the measured top of dam elevation and the auxiliary
spiliwa y crest elevation differ from design values , the
re lati ve di f f e r e n c e  between th em is a pp rox imate ly  the
same . The surveys also showe d that the embankment slopes
have only minor deviations from the design values. One
14— inch diameter tree was growing on t-he downstream slope
(Photograph A). A communications line , a pp a r e n t l y  use d in
connection with a radio system , crosses the top of’ the dam
near the spiliwa y (Photograph A). The line was about 6
feet higher than the top of the dam.

c. Appur tenant Structures. The outlet work s was
su bme rged and could not be inspected. The bolted closure
a t  t he downs t ream en d o f the ou t l e t  works con du it , wh ich
is located in the riser , was in place.

The main spiliwa y riser and impact basin were in

~,ood condition (Photographs B and C). An inspection was
made of the 30— inch diameter outlet conduit. The conduit
was In goo d con di t ion , but  some of the  joints  were
separated. The largest joint openings were located near
the axis of the dam and were approximately 1 inch.

— 10—
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The aux iliary spiliwa y was in good condition
(Photographs A , D, and E) except for minor amounts of’
brush. The previously mentioned communications line spans
the spillway approach channel (Photograph D). At its
lowest point, the line was at the same elevation as the
top of the dam . The embankment extension (dike) down-
stream from the dam along the right side of the auxiliary
spillway outlet channel was in good condition (Photographs
E and F). The dike was partially riprapped , and the
remain ing portions were covered with crownvetch .

d. Reservo ir Area. Watershed slopes vary from mild
to steep. Approximately one—half of the watershed is
wooded , and the other half is grassland. There is only
m inor rural development in the watershed.

e. Downstream Channel. The reach immediately
d ownstream from the dam is a steep, V—shaped valley. The
Village of Kingsley is located about 0.~4 mile downstreamfrom the dam . The tributary that the dam is located on
joins Martins Creek in Kingsley. There are approximately
15 low—lying dwellings located in Kingsley upstream from
the confluence with Martins Creek. There are also a few
commercial structures along this reach .

4 ,
8

S .
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SECTION 24

O P E R A T I O N A L  PRO CEDURES

14 .1 Procedure. The reservoir is maintained at the crest
of’ the orifice in the main spiliway riser Elevation
1198.3, with excess inflow discharging over the main
spiliway and into the natural stream channel , which joins
Mart ins Creek about 0.14 mile downstream . A 30—inch
diame ter concre te con du it di schar ges wa ter from t he
reservoir. Since the 15—inch diameter , steel outle t works
pipe is intended only for drawing down the reservoir , the
bolted plate closure on that line is usually in place.

4.2 Maintenance of Dam. There is no designated caretaker
for the dam . The SCC , with the assistance of the SCS ,
makes a formal inspection of the dam each year , an d the
records are filed. Maintenance deficiencies are corrected
shortly after the inspection. Informal inspections are
also made by the SCC several times each year.

14.3 Maintenance of Operating Facilities. There are no
gates for the outlet work s or for the main spiliway.

4.4 Warnin g Systems in Effect. The 3CC Representative
stated that there were no emergency operation and warning
plan. The condition of the dam is checked by the SCC
during periods of unusually heavy rainfall.

14 .5 Evaluation of Qperational Adequacy . Maintenance of
the dam is good. The procedures used to inspect the dam
are good , as is the correction of’ maintenance deficien-
cies. An eme rgency operation and warning system is a
necessary safeguard to improve the safety of the dam and
prevent loss of life downstream , should evidence of stress
develop at the dam .

-1 2-



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

SECTION 5

HYDROLOGY AND HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. The hydrology and hydraulics of
the design of the dam was based on standard SCS criteria.
T he crest eleva tion of the or ifice in the ma in sp i l iway
riser was determined by sediment requirements. The crest
eleva tion of the drop spillwa y riser and the crest eleva—
t ion of the auxiliary crest 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 design flood was
used to set the top of riprap elevation at the dike along
the right side of the auxiliary spiliway. The top of dam
elevation was 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.ld.

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

c. Visual Observations.

(1) General. The visual inspection of PA—467
Dam , which is described in Section 3, resul ted in a number
of observations relevant to hydrology and hydraulics.
These observations are evaluated herein 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 (9 acres)
and dense vegetal cove r makes erosion unlikely . In addi-
t ion , the  goo d ma intenance  recor d for  the dam indicates
that any minor erosion that might occur would be repaired
p romptly.

( 3 )  Appurtenant Structures. Although joint
separations in the 30—inch main spillwa y conduit are as
large as 1—inch , the Specifications indicate that the pipe
joints have a minimum extensibility of 2 inches. There—
fore , the joint openings are less than the allowable

— 13—
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amoun t , and the joints should be watertight. The amount

‘ 
of brush In the auxiliary spillwa y is not significant at
t he present  time , but control of it is necessary to insure
that no reduction of spiliwa y capacity occurs. The
commun ications line spanning the spillway approach channel
woul d have no effects on spillwa y performance.

(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 , an d the e f fec ts
of future development are not considered.

(5 ) Downstream Conditions. No conditions were
observed immediately downstream from the dam that would
create significant hazard to the dam . If the dam should
fa il , a hazard to dwellings in the Village of Kingsley
woul d exist. Because of the possibility of flooding
dwellings , a high hazard classification is warranted for
PA— 467 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 FA— 1467 Dam is
adequate.

d. Overtopping Potential.

(1) Spillway Design Flood. According to the
cr iteria established by the Office of the Chief of
Engineers (OCE) for the size (Intermediate) and hazard
potent ial (High) of PA—467 Dam , the Sp i l lway Des ign Floo d
(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
develope d from PMF methods . However , the total rainfall
of 214.0 inches is equivalent to a PMF rainfall for this
area. The assume d losses of 3.6 inches are higher than
those established by criteria for the Susquehanna River
Bas in , but the unit hydrograph used by the SCS is
conservat ive . The computed peak inflow of 5 ,583 cfs is
equivalent to a PMF peak inflow . The storm is an
acceptable estimate of the PMF.

( 3 )  Design Storm Computa t ions .  The design
storm computations and the spiliway capacity computations
are in Appendix C. It is noted that the main and
aux iliary spiliway combined can pass 98 percent of the

— 14——
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peak f l ow  from t h e  “Freeboard”  s torm w i t h o u t  r o u t i n g  the
• flow. No rou ting computatio ns were available , but  since

the reserv~~tr c~in store about 20 percent of the runoff , i t
Is reason able to issume that the spiliwa y can pass the PMF
without any overtopping of the dam .

( 1 4 )  Spillway Adeluacy . The criteria used to
rate the spillway adequacy of a dam are described in
A ppendix C. Since PA— 1467 Dam can pass the PMF , the
spiliwa y capacity is rated as adequate.

— 15—
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S E C T I O N  6

S T R U C T U R A L  S T A B I L I T Y

6.1 Evaluation of ’ Structural Stability .

a. Visual Observations. Nothing was noted during
the visual inspection of’ the dam that adversely affects
the safety of the structure.

b. Design and Construction Data. Stability
analyses were perfo rmed by the SCS during the design of
the dam . The results of the analyses are included in
Appendix A. The minimum factors of safety were computed
to be 1. 141 for the upstream slope under sudden drawdown
conditions and 1.56 for the downstream slope under steady
seepage conditions. The factors of safety were computed
using the Swedish Circle Method. The design shear
strength was the consolidated — undrained strength. These
factors of safety are considered to be adequate.

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

d. Postconstruction Changes. There have been no
postconstruction changes to PA— 1467 Dam .

e. Seismic Stability . PA—1467 Dam is located in
Seismic Zone 1. Normally it can be considered that if a
dam in this zone has adequate factors of safety under
static loading conditions , it can be assume d safe  for  an y
expected earthquake loading. Since the factors of safety
are adequate , the dam is assume d to be stable for any
expec t ed  e a r t h q u a k e  l o a d i n g .

4
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SECTION 7

ASSESSMENT , R E C O M M E N D A T I O N S , AND

PROPOSED R E M E D I A L  M E A S U R E S

7. 1 Dam Assessment.

a. Safety .

(1) Based on visual inspection , available
r ecor ds , calculations , and past operational performance ,
PA-1467 Dam is judged to be in good condition. The spill—
way can pass the PMF without overtopping of the dam. The
spiliwa y capacity is rated as adequate.

(2) There is a stability analysis 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 minor
deficiencies , which are summ a r ize d be low for  the var ious
features.

Feature an d Location Observed Deficiencies

Em bankment:

Downs tream Slope Minor amount of brush.

To p Low commun icat ions line
spans top.

Ma in Sp iliway:  Con du it joints
separated .

Aux iliary Spiliway: Minor amounts of brush ;
commun icat ions l ine
spans approach channel.
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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
inspection , past performance , and computations performed
prior to and as part of this study.

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

d. Necessity for Further Investigations. In order
to accomplish the remedial measures outlined in Paragraph
7.2 , no further investigations by the Owner will be
required.

7.2 Recommendations and Remedial Measures.

a. The following measure is recommended to be
undertaken by the Owner:

(1) Remove brush from the downstream slope of
the embankment and from the auxiliary spiliway.

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

( 1) Develop a detailed emergency operation and
warn ing system for PA— 1467 Dam .

(2) Provide round— the— clock surveillance of
PA— 467 Dam 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 

-



I

SUSQUEHA NNA RIVER BASINt TRIBUTARY TO MARTINS CREEK, SUSQUEHANNA COUNTY

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

PA~ L467 DAM

NDI ID No. PA— 000524
PER ID No. 58— 13 1
SCS ID No. PA~ 1467

SUSQUEHANNP. COUNTY COMMISSIONERS

PHASE I INSPECTION REPORT

N A T I O N A L  DAM INSPECTIO N PROGRAM

r
AUGU ST 1979

PLATES

I
-~1

• 
- -

~~~~~~~~~ 
—-



‘U

LI
/

/

~~~~~~~NGSLEY 

DAM J

\~~~~ MART I N S
CREEK

/

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

PA-467 DAM

SUSQUEHANNA COUNTY COMMIS SIONERS

2Ou~.) 0 2000 LOCATION MAP

SCALE: I IN.~~ 2000 FT. AUGUST 979 PLATE

— ---••-- - -~~~-—-—-.-- ---



---- -- ~

- 
• 

‘
•~~~~ 

•

, 
- 

• 
-

•
,

•
•• 

•
• 

~~~ 
. : ~ :~

/: 

~k / 

/

5

- -
- C -, 

~~.• f .  A,

- - -
‘

- - - “S ~ • -, •~ •~•A I - - ~ ~~-‘• /~ • q~ ~~~~ • /;
s?f J /TT) ~L. 

( ‘I’ 
-

- - ~
-

/ 2
S — -f— 

=

‘

~~ 

T 5 - • - -

5- - 
- 

- 
~~~~~~~ 

— /
~~5 z_ ~fF ~~ - 

__•5
_ 

-
-

~~~ 

-
~~~ 

: - ~ ~~~~~~~~~~~~~~~~ 

/ 

5;

~ 7/ $  
- -

~~

-

~~~~ 

‘,- _w •q _ _ ~— 
S 

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

yr 
~~~

- . •~~ /

/ - 
- S~~~

_-_ 
~~~~~~~~

V - - _ -

I / S-I - - — - —---5-
-

- ) ( T~-~ // , C  
-

/
7 f l / (  5- — — ‘fr-I,, -I ‘ .

I 
- — /

• /
/ 

- 
- 

-

55/ 
- T f / 1A /

— - -5-

— - -5
- 

rfr
~~

j 
- /

• I _ - •.w- ’  • •i s/ I/ • • I IS’I ~~‘C _
~,g~~SS/ C 5  ,/C/ C/ ç#4, ~~~~~~~

\

- - -—  • S

.5 
L - - --

• 
--5---- - - 

- -

—

_
J I



— 
— S ‘ •_ 5 _ 

‘_5
-- - I- 

C
— -

-• 
-
5- -

- -
5 - -

/- -~— - - - - - 
-5 - S

/

/ 

Z~~~~~~~~~~~~~~~~~~~~~~~~

/ 
/ 

- 

-_

- /,~ J- \~ _ _ 5,,,;
I • I/I fl 11s95 -

/ / 1 /  s9 14

/ - - -

/ e - - - - -
- 

5-I- - - - y - -

— •5/ 
~~~~~~ - -

u s
J 

~—‘ ~~1 - L ~’ - -

- / -- sSAfrj, ~~~ , - . -

—: - ‘ 
- 

s 5 
- - 

- -
-

~~ 

_

~~~
/

•

/~~~ ~~~ - ;~;;
i 

15_If / .i ~~~~~~~~~ 
-

-
-

I., 

-

~~~~~ 
- -

~~ - - _ 5y_ - _
I ~~~~~~~~~~~~~~~

- 5- -- - - ---—-5 - /
/

5

— 
- 

•-~-----—--••- -~ I - - 
/ 

5 - /

Sj -• / -

- / / I ~’

/ ~~~~ - 
-

/ ‘ :~~, / - ~~‘ 
-

i i  1
_ 

/ 
-

/ / - MA~ T’\  C~~ E< 1/’5TE~~SH~~fl I- -

-5 - 
-
- ‘ ‘ ~ -~ ~E’~.”D ‘ -

- PHASE I INSPfCTION REPORT
— 

~~~~ 
— 

“ 

~~~
- 

4 NATIONAL DAM INSPECTION PR/ ,GRAM

-- - - - -- 

~~-467 DAM• 
-~ ~~~ 

~ T)r•;1’ -\ p~
-
~.~-~ •:~ ~~~ \ ( -/ !~

‘
~ ! ~t ~~~~

- :  ~~~ (~ ‘- -r- :~ \ H -  ~ ~ s- It - SUS QU EHANNA COUNTY CO MMI SSIO N ERS 

‘~ 
I PLAN AND TYPICAL SECTION

AU GUST 1979 PLATE 2

- —5  -- • — —— — ~~~~~~~~ -5 • — — — ~~~~~~~~~ —~~~~~~~~ = - -~~~ -— ~~~
-—

~~~~ • -—- 5~~~~ :p•  —~~~~-~~~~~~—-~~~ — -~~~~=



—5 — 
~SS_•55_5-_~~ 5_•- -~ 

-5-- 5—-- .5- —5-5-- ~~•- -5-— -5- —5-- -5- ~55~ •5~_55_

• •
•
‘

-
~~

• . 
‘ 5

— 

5 

-

~ 

S

/ I

/ 

/ 

I / 
-

~~~ a 

-

~~~~~

r 
_ _ ~~ i~~~E~ SW 

I~~~4 

—-— 
/ ~~

4 7-4
_
; j 

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

:— — - - - - -I 
— 

—&5-__• C
? -~ 

_ __ l• s~ _ I- .  —S.
5— 3- 

L Ar~~ 
_~// -5- —~~~ 11- - 

- S . - c  -S

/ - •
~~;~~~; 

-
i~~ i’S POi~T I — i I _

~
_ 

~
_ -s s - S •& t - -~~ - / - 

- . _ 
~~,I

, 
A — 

/ 
— 

—

- 
- 

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

- . - -: ~:-~ ~~~~~~~~~~~~~t 
~ C / 

—~~~ 
5- ~~~~

- —
_• I

- ~ = ~~~~~~~~~ I —-5- 
5--

C - C  SC CC rEET - /

~ 
~~~~~ ~~~~ - 

-
- 

~~~~~~~~~~~- - i — • - - ~~C - - I— - -
- - 7 % - A t ~

- - s S - -~~~ s - -~~’ - I 
S

5- 
‘ - - 5 - 5 ~~~~~~ 

- - - % % • ~~~/ -~ T 5 1  -5

~~~~~~~~ ~~- i 7 5 ~~~ 5 _
’ - •6 

— L ~~ 

I 

3 
—

S 

• • 
- 

1 -

— -5 /

-
‘

-5
’

I — -- -- - - - - -  —— - - - —  - • - - 5 -



- -
~~~~~~

- 1~~ -

3

—

- - 
—_~~~~~~~~~~~~~~~~~~ - 

S 
~~~~ 

- S S i -5~~~~;~

- ‘ S  5 5 - - - - - -
5- 

5-

-; ~~‘- - - - - 

::•
- -

~~ ~~~~~~ 

‘

~~
- -

~~

-

- - -

—5-- -~~ 
‘ S & ;,-- - ;( 

~~~~-• ‘5 — 
-5

— - II 
•~

• ~~~-5--- 
4~~~_ ._ ~~ _ %~~~~ 

-

— 
- 

- .6 
5 5~~~5~~,~

- - 

—-I- ,-—

* 
S. 

~I .A , C~~ :~- - - 
~- : •~ ~- 

-
- 

- - - ,~~ ~~~
‘ S ’ PHASE I INSPECTION REPORT

- * 5 
5 - S - - — - - -- - . --‘ • 

;S
~ •~~~~~ - ‘- ‘ - NATIONAL DAM INSPECTION PROGRAM

I 5 5 i T ~
- - - - . -

~~~ - - t PA-467 D4M
• 1 ’

- 

- - 7- - - ;~~C J E 5 - .7• 7 ’ - s
~ - .T i  Vf.’M SS -O NE FI S

- . :-~ ~~~~~~~~ 
- ~~~ - 

- A L I G N M E N T  PLAN

- - • _~~~~ :_
_ 

AUOJ ST ‘9’ s PLATE 3

I.— - ----•---— =~ - - - 
=5 - - —~~~--~~~~~~~~-- —5- - -



1

,
~~ - - - --

~~~~
/ 

- - 5--

55-- -

-~~~~ - S 5 — “ -5-5--S - 5 - -V

C 

~~~~~ *

1 ‘~~~~~s & - - —

-*5-

-3 — - -H—

75 5 5 
-

* %~~~~* 4 - - 
~~~~

,
~

-
-S_~~~S ~~~~~ : -

~~- / 7 5 , 5 - _ A 3  -~~~

- 

1 

- —

N 

\ / S  -: -- - -_ 

- 

-

I A

-~~~ ——--~~-S.- -- -~~~

- -

-— - - - - 5  -5- - -  - - -5 -- - - - - — - - - 5 - - - — -- -  - 5 - -- - —  -S~~~~_ 5 5-5~_55~



-- — -- -
~~~~~~~ 

- - 5  — ‘ - -5---- - - -—-~~--- - - --- — -=5-5- -
~~~~~~ 

-5 —- --- 

_

5--

‘*5~

‘5

-7

-d

- - 

- - - -5

- - - -

5/- ~~ -

S 
-;
~~

- - - S - I  I, 
-

_ _ / - 
— -  

- _ 7 5 s

— - C s  _5- S/ S — --— - -5 - - -- - - 5  - - -*

- 
5
~~

_ _ _ S _ _I~~~~~~~~
S
~~~

_

_ s ~*
5- & ~ -

-

— 5- 
4 ~~~~~~

---=
~~~ 

—-

s~~~~~~ . L .

—— - 1i~-~ 
S 1,7

— -

- r— MARTIN C

PL~ N 2RC~~LE
-5

I ~~ S~~/ - ’
~ 

A~~~~~~~~

— —- — 5 -~~ —5-- _ _ _ _ __S_ _5 - - _S_ s -— - -~ - ___



_ _ _ _  

-

:
‘I •‘I~

- -

3- - -----~~- = 
- I

72

— - —-5-- - -

- -

5
’ ’

~~~~~~~~~~~N~~~ERSHE0
, -_ _

- 
~~
-
~~~: v” -’ - PHASE I INSPECTION REPORT

* ‘ - S 5 - 
NATIONAL DAM INSPECTION PROGRLM

CF CLT D
~± T RENc I~

~~ \ ‘
_ - j~~~l-: PA-467 DAM

S USQ UEHANNA COUNTY COMMISS IONERS

CUTOFF TRENCH

- 

- 

AUGUST 1979 PLATE 4

—-—- - -5-5-5 5 --
5 - . - .  ~~~~~~~ - - — —=5- - 

- S 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



— - - - S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -

S &

-
-
-

S
. a _ i 

~~~

-

- -5- -5

- _k 
_M - -t 5 - - - - 7 - : ’ 5 4J,E -

~~

-

~

-5 - - S -

- -
~~~~ ~~

-- — -——-~~~ ‘
S

~~~~~~~1~~~~~~~~~~~~~~~~~~,~~~~~~~~~~~ 

- 
-I

-
- 

- -

--- - 
5 ,  1- :IL I 

I~ i~( 5~~ 7/ 
-~ 

-

H’ ‘

~~~~ .

- t ~ 7.. - 415 ,51 5 5  - 5 5  . 
— / - S

~~ 5-
— -

I 

— 

—

- 
- 

-~ 
- 15-55 1 s I ~I. 5 s 1.1 

— 
- 

-
~~~

— — — 

~ 

=
~ 

— 

S

I I 

/ H
- — — - - ----______~4~~ -

~~

‘
-~~
‘:‘

~ —

I I 

—

_-_ 
~-~~~~~~~~~ S :  _  

_ _

~~L 
-~~ —5-5—S - ~~~~~~~~~~~~ - ~------ - - ~~~~

- - - =5 - =5---——- .- - -



~3-~~-~~~- 5 - . -
- 5 -

~~~~- -
- ~ . - C I ~~~~~’5 4 1 L 3-  - -

=5 _ -_~~~~~~~~~~ -

~~~~~~~II - - - =-

~~ 3 AtI~~~~~~~/

A
t

5..

_~~~~_S_ __ - -
- - —-

54
_ _5 I- _iA

--5 
-

S-
~~~~

SS
~~ 
-- -

‘ ‘ _ is . t:~~3 ~~~~~ -— - --5 --—-_ ---5S-5 _~ 5

S 
I

7. I

-~~ M4RTIN CR E E - :  WI~T~ RSHED 
_________________________________

~~~
cCC ’.— -E5-

~~~
E— 1

~~
T ‘.-~~

5- .
.5 - S 3~ SC~~~~~’.:.75 :C-1/ * 

~ : . / - , , - .  75 PHASE I INSPECTION REPORT

PROI-ILES OF ‘1A ’ & 1 A ’- ~GENC I’ SD LLNA Y NATIONAL DAM INSPECTION PROGRAM

I’ .7 l
~~~~~

i 5 .
~~~

- 5 
- ‘. 1  - - I l l S ~~~ 

- I I
- S - - - - - 

_ 
- 

~~-467 DAM
iL s ” I,~ \ I  1 ~s,

— 
- SUS QUEHAN NA COUNTY COMM ISS IONERS

PROFILES

P4- AUGUST I979 PLATE 5

-5-- - -
~~~~~~~~~ = 5 - --- -

.

-S-5-

~

_-.- _ 5--~~ — - 
*5 - ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ - li.



5- — -- - -5- -- —-- - 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- --- - —5-S-S-

i

- _ \ -

- i - -  ?

5. 5 - ~~~~~~~~~~~~~~ 

- 5~5

~~~~~~: -. ) 5 /~~ 55/ - -— * - — S  - 

- 
-~~~~ 

—

- - - - / -5
- 

I
5 - - - - --S

— - 5
’ 

5 5 -

5’ ‘5- 5 S -  - _
- _ ;*  ~~~~~~~~~ - ~~~~ /- _ _ - - - - 5 -  ——

IA,  / I 
~~~~ 

—

S * 4 ~~~~ 4 5 .  ‘~ S 5 4 - 5* 5 4 
~‘ 4 - A 4 5 5 * 5 ~* — — 

— 5 - —

- /
5 -

‘5 55 

— 5- — C 
——

- 4 1 - -  - ‘ — -5 511~ -
~ 

- S

5, _3 . 1 
- S

I

-S - ~~~ =~~~~~~* 
S~-5S 4S- ,%~ ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - S *5 - 5 s - - - -~~~- - s~ - - -~-L



- 
~~~~~~~

— ‘
:~~~~~~~~~~~~~~~~~~~

5-

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

S ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -55-

/ 

~~~~~
- 

~~~~~~~~~ 

ii - —

/ - - S -

~~~~ 
;:- - - - S

5 5 5 5- ~~~~ .,,S 14* 

- 

s ’

- 
555 -5 ; -  S

S 

, - 
- ~/S - -

- - 
-
“_ — 

- -

- 
/ - t

- 

S /  S.,~

5* ~~ I S

I 

- -5

S 
. ,, ,

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

- 
- -:.- - - . PHASE I INSPECTION REPORT

- -
- :~~~~ - L ,  

NATIONAL DAM INSPECTION PROGRAM

- 

S 
- 5- I - ~~ I PA-467 DAM

- 

- - 

SUSQUEHANNA COUNTY COMMISSIONERS

D R A I N  PLAN

—5- 5 - --- 5-’- - — — - 5  —— — - - 
- 

A UGUST 979 PLATE 6

= 5 -  _ _ _ _  _ _ _  _ _ _ _____________________________________________ 5-— ~~~
. _ _  . - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ a



- 
~~~~~~~~

---— -.- -  
-- -- - - - -_

~~~~~~; 
- - - S-

~~~

—

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

-5 —‘r ~
--- 

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

I

‘ 5 -  

:

1 

:

- 
p 

- -  ~~ ~

_
\ -

-

‘ 

-
- - / 5’ - S~ ‘

‘ S 
• -

‘5 N -5
’

-7-I; ;-c ~~c”/’ s4’/!IR &~‘D/~ 
.11 ./if

- ; 2 I ; 4 - 5 5~ 
5-~_~~~~~~~S -— - - —

• 5 , , ~- •
5-

~~~~~ S
5- S - - SI - - -5 5~’ ~5/ -

- 
~,5 5 S - - ~~~~~~~~~~~~~~~~~~~~~~~~~ 

S 
-

5 
•

~~~~ ~~~
- 

~

- [;/. 
-

-

I

- - =5- — -  - -  - - S. 
~~
__ =

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



4 S.

-~ ‘ .1 
-

i:;: ‘ s C  — 
S S  5 5 4 j  

—
S / s  - - 5 5  

-- 
* 1 1  

— 
‘ - ~

A 
- 

- 7 - 1 S 4 4 
—

. 4 4 1  
- 

55

~75
’ /_~~~

, 7

— 
— - 

- 
* i l l  5 . 7 -  •s 7 Ri.-

~J /,
- - 5 -- S.

4 14 5. 
— 

I b
NrA,5 5 ,7, —  

- 
55~ - S

s/a:; fl~~ 57-,:fl/F ~C
/ * 

~~

~~A; A, 

-5-

‘Cf . ~ C( ./~4 _’ -

4~ C~~ S~~ 5 3 S 7 f 7 ~~~~~~~~~ ‘ ,
i A 4  -

4~~5 S 3- 5A,C 5 5  C,~ 
- - - 5 ’ ’  s lsV /: / 1 / 3- 5 * I F

.‘5. - / 5 .f - C _ ’ ’ 3 - 4 ’
‘cci

~ 

C
~~iL: 1

/

~
s:5

Si -

;W’~4-( 7 5QS’N

MARTIN CREEfr WATERS4-IED
F~~~~ O-~~ 1,AT~~~5 ~~~-77~ ’~ 7 ~~~~~ ~-~~4~ ” PHASE I INSPECTION REPORT
SuSo- :~~ - . 23L ’.’ , ~~:‘-~~-:: -- . NATIONAL DAM INSPECTION PROGRA -4

PROFILE ALONG ~ CF PR/N/SW PIPE
1. S DF I \R1 ~~1 VI li ~ ( 1~ 1I I I TI RI ~~ — 467 DAM

SOIL CON~~ I- i-~V -\ l~ ‘N SER\ R E SUSQUEHANNA COUNTY COMMISSIONERS
S 

- 4 _ I S ~ MAIN SPILLwAY
- - -/ 

AND OUTLET WORKS
- 

~ - - - P’ I1(~~~~~~ AUGUST 1979 PLATE 7
~ 

5 4 (57 - - so -,— ... fS~~4 5 S

~~1



- - ‘ -

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

- - _
~~~~~~~~~~~

/ - - -

5 
~~~~~~~~~~~~ 

- 
~~ *

S 5 
-. - — - I S 

~
—T

~~ 
- —t----r- S

- 55

1 -  - s  -

5 ~~~ — 

—5

-

‘ 

~~~~ 
‘ 

1 ~ — 
- - - - s

-55 

- 

-

-i J~ ~~~ 
3

1

1 

Ii 
I I  

I
I 

-

- 
- 

— — - - - - 5- - - --~~~~~~ - 5 - - - - -  - -T
/ 

-
s

- -  = 5- _

— — 

a / 
-——

~~~~~~~~~1

- TLI1
1

- • 

~~~~T T ~~~/ : * :-  
__ _-

-5-2~-- ~~~~~~~~— -5--~~~~~~~~~~~~~~~ ’ - * ~~~~~~~~~~ — -



— -- - -~~~~

r

- 
- : -

: 
~~~~~ - 

-
:

~~~ 
:~~ - -  : - :

5-’- - “ L - - ’  - - - : - -

--I

_-

I I ~~~

- -

- 

-

~~~

S — £ 
-
. 

.- 
- - :  - - -

-—

‘ JI / H ~~~~~
-
~~~
--

~~~ 
-
- 

r~~~
_ - - - 

~~~~~~~~~
— 4 4 - 

C

I I I  ~

_ :L

-
- 4~~~~~~ ) ; s S y4 ~~~~~~~ p/~ 4~~ *~ 5-5 5 £ • ~~~a ’ 5

i- ~~1 ,~~ -5-[- -%
4 ~~~~~~~~~ I

_ _ _ _ _ _ _  

I 
C

3 S3 J4

4 - • ~~~~~~ - -- ‘~ ~~~~‘ 2 - ~~~~~~~ ~ -~~i E .  ~

-~~ 
~~~~~~~~

4 

~ 

~~

MARTI N CREEI( WATERSHED r-
- 

- 
- —- - ~~~~~~~~ ‘s CsT E~ -E~~~~ -~~ ’ ‘~~- ‘ PHASE I INSPECTION REPORT

- - S - T~~~ 
7 7 5 s -~~ 75~.~ A ~~~~~ ~E’ . 5 ’ - -- I - NATIOt51AL DAN INSPECTI ON PROGRA~

STRU CTURAL DETAILS 
I ~~-467 DAM

A - 
T~~~~~~’ t % t I \  1 ’ ’  ;\

5 5~~~~~ .~~~~~ 5 - - 7

: ‘~~~~ ~., 1 It SUSQUE HANNA COUNTY COMMISSIONERS

- - - I 

•

~ 

- MAIN SPILLWAY RISER

- .  AUGUST 1979 PLATE a
—— - _________ - 

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

- --- -——-5

* -

- - 
_ 

~~• - -  -~~~



-----5------ - ~~~~~~~~~ ---_ - --- -* -- -~~~~~~~~~~~~~ S-=5~~~~~~~ =5

SUSQ UEHANNA R I V E R  BASIN

TRIBUTARY TO MARTINS CREEK , SUSQUEHANNA COUNTY

PENNSYLVANIA

PA— ~467 DAM

NDI ID No. PA—OOO 5~4DER ID No. 58 — 13 1
SCS ID No. PA— k67

SUSQUEHANNA COUNTY COMM ISSIONERS

PHA SE I INSPECTION REPOR T

NATIONAL DAM INSPECTION PROGRAM

AUGUST 1979

APPENDIX A

CHECKLIST - ENGINEERING DATA

~~~~li1I III ~~~~~~ .4S..~~i.iSS 5
~ 5-~~~~~~~ 5- 5 * S  — — 5 - 5-—- — 5——— - -S- —5 -55~ 5 - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~



— ------—---—---- ~~~~--—-~~~~~~~~— - - 5 - -- =5 —-— -

—I —

‘~‘1
~~~~~~: H

S. -~~~

5” -a
hi;

f~/3 ,
-~~~~~

.

~~ ~~~- t - ~ . I r
I’ -‘ - ..
A-, -.

~~~~~~~~ ~
-,(

Ii.. .~~~0 ’  I~~~~ J-~~~~~~~ 
-

14 
~~~~~~~~~~~ ..e -

~~
-+ ,

~~~~~~~~~0- 0 —(51 6 -4 s~ —z .. - I 4 ~~~~
< .Z~ “ “ -‘

~ , ~~~

‘51

z
0

0
4
1-
4 Z

4

~~ o i —  a.
Q

o 14 I-, F-’

~a 1 - 4  1- 0’) ‘—J

~ 0 —
Z zz z 0

F-’Z V] 1-14 Z C)
0 -

~~ t)
o Cl) •.

0 0

A - i

- - - - - S -~~~~_ -5.- - -5-  = 5-  --- =5--~~~~- -5 -~~~~~~—- ---.



‘--5-5 55~~~55-5~~~~ 
S-~~~~~~ - 5 - 5  —-5-5 -5-5-.------- --*- — -5- — —S--~~ 

~~~~~~~~~~~~~~~~~~ 
~5I~~

F
U) _~~

_p 
~~~~~~~~~~~~~~~~~~
, •1 7 4 -

C— d
%• ‘ ~,

-# 
0

— - 
%-

Q I!) ci .j

0~ ~~~~~~4 p 5,

‘S. • -
~~ !!.-r 4

4,; 4,.

L 
~~~~~~~~~~ z

2 Uo -

4

4 0
1-
4

U,

8
1- U)

14 0~~1- 0 Z
~~ ~

. — — •
S~~

0 0’) 111 14
> Cl)

z o
14 Cl) a.

0 Cl)
>4 ~~~~~~ ~~~~ z

I -  

A -2 .

-—~~~~~ 
_ikS___ ~~~~~~~~~~~~~~~~~~~~~~~ _~ -

k - - - - 5 - - -  —5”—-—- --5——-— ----5- 5—- _- --__-- - ~4*s_-5-5--5--



i
i

U) I)

~~ -4-

~~~

3
0

S. 
. 0)

‘U 
Q)

0 0
2 2

2

0z 144

4 0
I-’ 14
4

0 0z z 4
— U, 

~~ U)
U)

Q r’i 0
U) —

~~~ 
Cl)8z 1414 0 a .9z

0 — 2 o~~0 o~~8

- -  -5 -
~~~~~~~~~~~~~~~~~ - — - -~~~- - = -~~~~~~~ -.- - 5 - -  . -~~~~~~~~~~~~~~~~~~~ --~~~~~~~~~ -~~~~~~~~~~~~



-

~~~~~

~~~ _

•
~~~~~~

‘
; c

(S) ~~~!
v ) .

~~~
-5
~~~~

-
~ ~S

~
, ~~~~ 

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

.
~~ 4 -

• (54 ~SS(4 
C. ç5

S.

-55 

-~~ 
-ø

c

ti~)

0
0

4
I-, Z

0

14 0
a

2z 14 0~ 
10

14 0 14

0
>4 ~~~ U) 

~~ 
10 Cl) ~)

4 0~~ — —

-5 -— -5- - —5- —— - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



10-51 
S3IL KECH Li ICS LLeoRAT oaY 4-1s~r.’~nu,n ~~~~~~

- SU~~ARY — SLOPE STABILITY A NALYSISb

) ~~~~ State ~~~~~~~~~~~~~ 

~~~~ - ‘ ‘f .’ - ‘ - Proj ect MAAT/ N CREFA C Si rs PA-4~7
5I ~~~ ‘- - 5 7

_
C— ~~~~

$ C Date ~~ c7 Ana l y s i s  l(ade By —- Checked By ‘ - — -

Method o~ Ana l ysis SVI EaO IS h’ Cj I~~L £ -

Locati on ~~~~~ ‘~ d ,‘~~ ~~ _____________ 
E,n 6 ~~ni,4

/ 
of - 

_ _ _ _ _ _  _ _ _ _ _ _  
9(9~j~b~/ ~~~~~~~~~~

Mater ial 
_ _ _ _ _ _ _ _  

,S9Z... 
_ _ _ _ _ _ _ _   GM

‘

~~ 
Sa-Tip~e No. 

•
-
~ ‘~~“/ 2 ~~ 

aq  - -c 5- - -~-i~ .; ~~~ 
,~,cI1I~~~~30q 

-‘ - C 4 ~’ 
- 

;
~~~~~~~~~~~

-5- -~~- ’:— -~~ 
-‘

_ _ _ _ _ _  / 0 7 ,0 122 � iaa. o /2s.c /31 -0
v l m 

_ _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _ _  
J3�’ O /4 : 5- (~

I s /3. ~ /3 ’ 9. O / 39.0 /4-~~ £~ / 4 , ,  p
lb 

_ _ _  ~84O0 _ _ _  ~~~~~~ _ _ _7

~~

.5 7 .c  
_ _ _  _ _ _

~~ 
‘
~~~ Condition O p t .  Sat. Opt. Sat. Opt.  Sat. Opt. Sat. Opt. Sit.

4) 
_ _  _ _  _ _  _ _  _ _  _ _  _ _ _  _ _  _ _

Tan 
$ 

_ _ _  _ _ _  _ _ _  ~2.7o~ _ _ _  _ _ _  _ _ _ _  _ _ _ _  _ _ _  _ _ _

K 
_ _ _  _ _ _  _ _ _  _ _  _ _ _  _ _  _ _ _  _ _ _  _ _ _  _ _ _

C 
_ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  _ _ _  

p
C, uPSTREA M SLOPE 

______

‘~ 
,~~~ Trial Slope Cond ition S

) L 4 ~~~~
‘ 
I F ~i /I d~&~rIp  wn —/tfJt r,,f ~ /ev / i 9e-A~~ ~ut _ _ _

_ _ _ _  _ _ _ _  ipp .s 4’/k~
’r Mri~ fm ,6 (z4c o ‘-3zcj~h 

~5 i,  I d / i  ow 7 - /g A ~Arnr ~~~~~/~9j’. Ijg fi -Arc c~i _ _ _

S 
_ _ _ _  _ _ _  from e~p 5A~~~~ - tA rii. En S.(2s4., .i2.c,) a,,~~1 iA~f

h 3; ) Pij ild,.wdaaii, - /j ’A er,,s4’j /ej, JiM —,4r~~ ~~~t _ _ _

frirni ri 3h~2)’ ~~~~ ~2~ ø~-32S) C#7 1y 
- 

L4’Z

DOWNSTR EA M SLOP E

o Tr i a l  Slope Condit ions

1 2:1 Dni#,7 & ~~~~~ No le - c - Sf r~ m’ ~p,p/‘

0 14 2 1  5~oii~~ dS ‘A~ rm ~~Sa~ i2~~~ 1..~~ZI
2 2~i D r n~ ic~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _

~4ii , ~j ,�.4’l- ~~ ~Ar~
_ _ _ _  2-1 ~~~~~~~~~~ ~ n. ~ -j o ‘A~.i-N’~~~ J #~y izo~—~4t~ ~:~5t _ _ _

I ) 
~ 

7’rt2~rP 1,7sAiIr  / ~ rga~~~i~~ f :.~~.- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ i~5c~
- _ _ _

_ _ _ _  _ _ _ _  - 
_ _ _

---=5 - - -----~~~~
- -5—~~ 

-~~~~~~~~ S - - -~~~ - - - 5- —



=5--  ~~~~-- 
—-5-5 -~~~ -- =5—-—- =5- —

~~~
- —5-- =5 -5-

- - -5

‘5 -  - ~~~~~~~~~~~~~~~~~~~~~~ - -

~~~~~~~~~~~~~~~~~~ j . • ’ :
~~~~~

’ /
)

”’
.~~~

- - flap/, 17 C~
-
~~ A Site ,‘.4-~9~ 7 -

- - 

/ i ’~:~y J/ ~~; i z-

‘ ‘
~~~~- 

.- .. :
“

~~~~~ 

— 
. —

~~~~

- 5 - ’ -  
- . 

.
~ I ‘ 1

‘
4 -
_ _ _ _ _ _ _  

-

\ ~~~~~~~~~~~~~~~~~~~ 

s 
555

- - -  - --- - - -  - \ ~~~~~~~ 

- -  - S ‘
~~~~~~~~~T

-_

_

~~~~~~~~~~~\~~~~~~~~~~~~~~~~~
S _ _ _ - 5  -S

5 5  - 

~~~
-
~A \  “.4.

- - -  - - - - - —  
~~~~~, ~ \ \ - - - - ‘  . --  - -

S - - - \c ’~~~~~ ~“ “~ t
”

- —  4 4 ,_ s

- 
‘~‘ - -

- 
- - 

\ \~~~~~ - • - - -~~~~~~~ - - ~~~ -.--- -~~~~ -- - -

S ~~~~ -

_ _

S
__

~~

__itij

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

S
_ i

~~~~~~~~~~ 

‘ S  
_

~.II:~~~ 1
-i-v- -

j  -. ____- s___

_ 

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

‘L
- 

~~~~~~~~~

-.-----
~~~ . 

~~~~~~~~~~~~~~~~~~~ 
~~~~ II -

—-~~~~~~~~ - -- _ •_ _ _ S _~~~~~~~S.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~

‘-
~~~ -- ‘~~~I ----

‘

~~
- - - - --

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

-.-.- - - -
I -  

~~~~~~~~~~~~~~~~~ S—- 
* A —~ .._~~e.1---~( I  — 

- 

~~~~
- 

-

S 
c..- S

- - ..~ ~~~~~~~~~  

- . —  5— .— ‘ — - -.- - — - - S S — - -_ - — - — -  —
S S

~

-- - - -_ .- 

I~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- 5 --- _ s ’c. S -

- - -

_____________________________ - — — - - - 
- —~~~~~~~ - 55~~*~~~~~ ~~~~ —~~~~~~~~



- -  
..----~~~- -5S~~~~~~~~~~

S - 5-—~~~~~ =5-—- - -5 - 5 = 55-—-5~~~~~- -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~—

S ‘-‘ - /

4.
~ 

A~~ 1 IDS~~I~~~f (5C’. .t ~~ (I

UNITED STATES GOVERNMENT

Memorandu m
TO : Craig M. Right, State Conservation Engineer, DATE August 211., 1966

SCS, Harrisburg, Pennsylvania

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

SUBJECT : ENG - Pennsylvania WP-08, Mar tin Creek PA-11~67 - Construction modification
in embankment zoning

Reference is made to your phone call of August 12 and, Mr. Wall ’ s call of
August 22, 1966 concerning changes in embankment design that might be re-
quired by using more material like Sample 65W2305 from TP 109 than originally
planned.

Gradation of material represented by TP 109 and placed in a test fill , as
called to Soil Mechanics Laboratory by Mr. Wall , is shown on Foim SCS-353
attached. According to Wall , the test fill has in place dry density of 126.6
p.c.f .  (mass) with mass moisture content of 7.14%.

Asstmiing bulk dry density of the rock at 2.1~ g/cc (150 p .c .f . ) - the sane as
rock from TP 108 in the sane borrow area as TP 109 - the minus No. 14 density
of the test fill  would be about 109 p.c .f .  with 55% rock. On the basis of
other samples from this site , 109 p .c . f.  on the minus No. 1~. would be at least
90% of max imtmi standard ~ 11. density.

Samples from PA~1467 have been discarded. However , the following test data
from sites with similar materials are considered applicable to this site:

Penn. - Kaercher Cr. PA~11.77

Test Fill, mass - = 125-128 p .c.f.
Test Fill , minu s ~~ (computed) - 7d = 90 p .c .f .  approx .
Max . Lab . Standard minus 4~4 - = 120 p.c . f .
Bulk density rock = 2.14.1-2.11.7 g/cc
Larger than No. 14 = 65-70%
Test fill  specimen ‘

~3 = 360
Test fill specimen ~~

‘ = 300 p .s . f .

Vir~ginia - Dry Run Site 102

Lab test - mass 7d = 125 p .c .f .
Lab test - minus 1~ 7~ = 914 p.c . f .
Max std. minus li. 7d = 113.5 p.c.f.
Bulk density rock = 2.56 g/cc
Lab. test > No. 1~ = 60%
Lab spe cimen ~ =
Lab specimen c = 0

A -1 
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2 -- Craig M. Right -- 8/ 24/ 66
/ Rey S. Decker

Subj : ENG - Pa. tJP-08, Marti n Cr. PA-467 - Construction modification
in embankment zonir.~ -

Virginia - Lower No. River No. 78

Lab test - mass 7d 126 p.c.f.
Lab test < No. 14 7d = 914 p.c.f.
Max. standard < No. 4 7~~ 112 p.c.f.
Bulk density rock = 2.55 g/cc
Lab test > No. 14 = 6o%
Lab specimen ~ = 40°
Lab specimen c 0

Conclusions and Recommendations:

1. Material represented by Lab. sample 65W2305 from TP 109 and as placed In
the test fill shou ld have shear parameters equal to or greater than ~ =
350

, c = 0 when compacted to mess densities of 125 p.c.f. or greater.

it is likely that shear parameters for this material will be about the
same as for that tested on Kaercher Creek PA-11-77 or = 360 , c 300 p.s.f.

2. Shear parameters of -
~~ = 35 0 end c 0 were substituted in slope stability

analyses shown ir, the original report for this site dated April 22, 1965.
These parameters produced a minim~.mi safety factor of 1.56 for a 2:1 down-
stream slope. The safety factor for the designed 2-1/2:1 downstream slope
will be considerably higher than 1.56.

3. Material with the gradation reported by Mr. Wall and shown on Form SCS-353
(gradation run by private laboratory in Harrisburg, Pa.) should provide an
almost perfect filter and drain for adjacent embankment Zone 3 represented
by samples 65W2302 (TP 204) and 2304 (TP 108). No transition filter zone
will be necessary between Zones 3 and 2.

4. All available material represented by TP 109 (Zone 2) can be used anywhere
in the downstream section of the dam. It is suggested, however, that the
slope of the junctIon between the central Zone 3 (TP 2011. and TP 108) and
downstream Zone 2 (TP 109) be not steeper than 0.5 horizontal to 1.0
vertical starting from the downstream shoulder of the crest and sloping
upstream as shown in attached figure. (This recommendation assames that
cutoff was placed upstream from ~ of the darn.)

Attachments /~/ -- - 
‘ —~~,-

- 

/
/ 

~~~~~~~ ( ( .

cc: H. M. Kautz - Upper Darby, Pa.
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S U S Q U E H A N N A  R I V E R  BASIN

$ T R I B U T A R Y  TO M A R T I N S  CREE K , SUSQUEHANNA COUNTY

PENN SYLVANIA

PA — ~46 7 DAM

NDI ID No. PA— OOO5~DER ID No. 58— 13 1
SCS ID No. PA— 1167

S U S Q U E H A N N A  C O U N T Y  C O M M I S S I O N E R S

PHASE I INSPECTION REPOR T
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APPENDIX C

• HYDROLOGY AND HYDRAULICS

In the recommended Guidelines for Safety Inspection of Dams,
the Depa rtment of the Army , Office of the Chief of Engineers (OCE),
established criteria for rat in g the capacity of spiliways . The recom-
mended Spiliway Design Flood (SDF) for the size (small , intermediate,
or large) and hazard potent ial (low , significant , or high) classif ication
of a dam 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 (PMT ) and the PMF. If the dam and spiliway
are not capable of pa ssing the SDF without overtopping fa ilure , the
spiliway capacity Is rated as inadeq uate . If the dam and spillway are
capable of passing one-half of the PMF without overtopp ing failure ,
or if the dam is not in the high hazard catego ry, the spuiway capaci ty
is not rated as serious ly inadequate . A epiliway capacity is rated as
seriously inadequate if all of the following cond itions exist:

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

(b) Dam failure resulting from overtopp ing would significantly
increase the hazard to loss of life downstream from the dam from thatwhich would exist Just before overtopping failure ,

(c) The dam and spiliway are not capab le of passing one —half
of the PMF without overtopping failure .

_ _ _ _ _ _ _ _ _ _ _ _ _ _
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PA_L$ 67 Dam

APP 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 Terminal Moraine and , with the
exception of the summit of Elk Hills , was ent irely covere d
by ice. Deposits of glacial drift of variable thickness
cove r the county except where they have been removed by
erosion. The county is drained entirely by the north
branch of the Susquehanna River and its tributaries. The
Susquehanna River enters Susquehanna County from New York
near the northeast corner of the County and reenters New
York just north of the town of Great Bend , Pa. The river
does not, again re—enter the county but comes within four
miles of the southwest border. As the county lies
entirely north of the glacial border , there are abundant
undrained 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 Chemung of Devonian age. The youngest formations ,
the Post— Potts-ille 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 strata flatten 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
Clinton 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 coun ty an d exten ds across Au burn
Township. Its southward dip rarely exceeds 10 , so that
the strata in the southern part of the county are nearly
horizontal.

E—1
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2. Site Geology . PA.. L 167 Dam is .inderlain by glacial
drift and rocks of the Devonian Susquehanna group. The
Susquehar ina group is a complex unit of conglomerates ,
sandstones , s iltstones , and shales. From the base to the
top of this group the following changes occur in
Northeastern Pennsylvania: (1) Grain size increases from
bottom to top ; (2) average thickness of beds increases
upwards ; (3) percent red color in shales increases
u pwar ds , and (LI ) in general , percent silica in rocks
increases upwards. Bedding is usually well—developed with
thicknesses up t~ sixteen feet in the coarser beds.
Joints are generally open and dip steeply or vertical.
The shales disintegrate rapidly when exposed to the
atmosphere . The siltstones , san dston es , an d con glomera tes
are moderately resistant to weathering. There are
abundant swamps  and lakes in the area w h i c h  is
characteristic of the glaciated low plateau section in
which the dam is located.

E —2
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DETMLED GEOLOGIC INVESTIGATION OF DAM SITES - -

Co~~~ 
Susquchanna ,, ,,,,,,,, Martin Creek S.bw.I*rew~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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BE . _ _ _ _ _ _ _ _ _ _(sigsa5ai — IIft.~
INTERPRETATIONS ~ND CONCLUSIONS 

-

- ~~~~~~~~~~ t , .  centerline OC wfl fltream ~s basically glacial t i l l  (S~~
- 

A~~ b~~~.H s 1~ ~~~~ . No p o ~~] ’ n~s are antici pated with th ’  ti~ i.- . oi ~~. wiu~~~ ~-~ ps the centerline in most p laces may be somewh0t:~~. . , .  I - ‘ - - - :- , t~~~t ’e is very li~~~le of this materia l and some will be ~~~~~~S. S 5~~~-5 • - S . .. S~~~~~~ . I A ~ use of a positive cutoff . Hardpan which lies betwee n the ~L-~~ .~~~ t~~~l is sufficiently Impervious to act as a base for the po si—c t e ~~f since thg permeability is .08 feet per day.

“~~
- .‘ areas of alluvial mater ia l  cross the centerline , one ar  st~.~~ or .c . .  ~~~~ .or . 4+55. Both will appa rentl y be too soft to suppo r t the

- - 
:-~~~~. se.~ heig ht of uiU. at their respective locations. Consideration should

e i  to their removal . Undisturbed samp le 7A is representativ e ~~~~ the
- c~ st-reasi channel. Recovery of a sample of the pre sent channel alluvium~ - --~ DM 3G ~ was not successful becaus e of the extreme •oftnass and wrtness of

- . i .~~. vs is also should be made of the upstream too founc~ n .
5 : - . - 5 • ~~~.’.al conprisos over 13 ,000 cubic yards p lus an addit ional SI-  OO~-

- ~~~~~~~~~~ r~
) lr ’dcn on each s ide of the existing pond. It is -Qe~. - . .-I-

Ic :‘ece;~~ sedim ent immediately below the existing pond be - -ve t. 
~~ ss a~~ other considerat ions. Labo ratory analysis of un~~ ..rbc ~- - ~~. . ,; c  ~-: - ~:. sho J .~ give indications as to how much of the recent sedii-unt to

-; ~~S C  :-~gi;t of station 3+00 needs to be removed. Remaining alluvial material
~~~~~ th~- toe ce; be dealt wi th in either of two suggested manners: Cl) tota . 

.~ ~~ t .~~& ’ soft material and backfilling with till; (2) fla~~ening the side~c .os of the proposed structhre . (See also this discussion in the section
C pr~r.c~pal spillway which follows.)

~:ore than enough borrow is available wIth 66,000 cubic yards coming from
.-I.c r~ cfie spillway and 15-20 ,000 cubic yard s from the right aide of the

~~~ ~~. No special problems are expected ; all material is good. Till, dry
. .~~~~~~~~~~ t -  of 131 pounds per cubic foot indicates that swelling will probablycecer when removed and recoinpacted. Thi a extra yardage will be offset bythe appr oximat ely 20 percent of boulders and cobbles which are present in the
-.S5- : .~S C S ~ are~. (not the spi~J .wsy) . It is suggested that the top 0.5 feet of soil
cc r .~~cved to the spoil area. This leaves. 1.0 to 1.5 feet of Pit. material

~ e mixed with the underlyin g Nardpan layer. Many road cuts in the
.. - ..‘ ‘-ho-..’ shear failures due to over—steepeni ng of slope.. Not less than 3~ 1
~.; I.~ 

apes in the borrow area are advisabl, withou t the use of berrns.
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Interpretations and conclusions Cont’d 

--

~~~

..roc to one slopes suggested by the desig~i engineers appear to be
c~~~~ca ’~c . No special problems in obtaining the borrow are expected. Con-
si deration should be given to diverting the stream running down the left

~~~~~~~~~~~~~~~ Since no definite channel was observed at the site itself , som e
of the wateC is percolating into the ground and emerging on the centerline

\ic ;:~ity of station 6+00 where seeps are present. Allowed to contin ua ,
:- .s cc- e.tion would eventually cause slumping in the epillway cut. Flow

- - -~~t st~~ ied , but may occur most of the year since the stream source is
iram springs.

- ____________________

1 .2 . : -  feet of unusually soft material lying directly on the glaci al
e.. ill will not support any weight and should be removed . S,nce t1.is

~~~~~~~~~~~~~~~~~ c;~tcnci s upstream , consideration should be given to its removal thro~~h-
oc~ the propose s location of the conduit . This will leave a hump of till
st~~~i~~; up in the vicinity of OH 302 , thus the possibility of differential
5 -  ~~~~ - S C : ~;. between OH 301 and 302. A possible suggestion would be the removal

i~~~~.. rc~ crial down to elevation 75•Q* and backfilling with more dense tI ll .
U ist..r.~cu sas~.ples of the alluvial material (DH 305B) and the soft underlyisg
glacial lacustrine (DH 301A) have been forwarded to the soil mechanics labora-
tory for analysis.

An alternate si~ggestion for the principal sp iliway location is at station
1iere the underlying till has a more even surface snd the overiying

-
~ 

er ial could be used for backfilling once the alluvial material is re-

- .I..St ve elevation ~HSL = 1176 .3)
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