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PREFACE

This report is prepared under guidance contained in the Recommended
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. Th. assessment of the
general cond ition of the dam is based upon available data and visual
inspec tions. Detailed investigation , and analyses involving topo-
graph ic mapping, subsurface investigations , testing, and detai].sd
computational evaluations are beyond the scope of a Phase I in-
vestigation ; however , the investigation is intended to identify
any need for such studies.

~n 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 ac tion , 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 darn 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 . ~~iy throughfrequent inspections can unsafe condition s 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-
l ines , the spiliway design flood is based on the estimated “Probable
Maximum Flood” for the region (greatest reasonably possible storm
runoff), or fractions thereof . The spillway design flood provides
a measure of relative spiliway capacity and serves as an aid in
determining the need for more detailed hydrologic and hydraulic
studies , considering the size of the dam , its general condition and
the downstream damage potential.
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PHASE I INSPECTION REPORT

N A T I O N A L  DAM I N S P E C T I O N  P R O G R A M

BRIEF ASSESSMENT OF GENERAL CONDITION

A N D

R E C O M M E N D E D  A C T I O N

Name of Dam:  Sun r ise Lake Da m
NDI ID No. PA— 00556/DER ID No. 140—216

Owner: Wh ite Haven Poconos Owners
Assoc iat ion , Inc.

State Located: Pennsylvania

County Located: Luzerne

Stream : P ine Cree k

Date of’ Inspection: 12 June 1979

Inspect ion Team : Gannett Fleming Corddry and Carpenter , Inc.
Consult ing Engineers
P.O. Box 1963
H a r r isbur g , Pennsylva nia 17105

Base d on v isual  ins pect ion , ava ilable records , cal-
cu la t ions , past operational performance , and accord ing to
cr iteria established for these studies , Sunr ise Lake Dam
is judged to be in good condition. The spillway capacity
is rated as adequate. The spillway can pass the Probable
Maximum Flood (PMF) without overtopping of the dam .

The headwall at the conduit outlet is tilted and is
considered to be unsat isfactory .

In the absence of stability computations showing that
an adequate factor of safety ex ists , the downstream slope
is considered to have a marginal factor of’ sa fe ty  because
of the steepness of the slope.

The follow ing measures are recommended to be under-
taken by the Owner , in approximate order of priority,
immed iately:

iv
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( 1 )  R e p l a c e  r i p r a p  m i s s i n g  a t  each s ide of
spiliway.

(2) Replace headwall at condu it outlet with a
structure that is structurally adequate.

(3) Obtain and review the design calculations
for the embankment to determine t he  f a c t o r of s a f e ty  for
the existing slope. If the factor of safety is not found
to be satisfactory , corrective measures should be designed
and implemented immediately . The review should be
performed by a professional engineer experienced in the
design and construction of dams.

(14) Repair eroded areas on surface of down-
stream slope and establish adequate vegetal cover at all
areas.

(5) Fill all low areas on the top of the dam to
the design level of’ Elevation 1308.0.

(6) Remove brush and trees from upstream slope
and from downstream toe.

(7) Locate an alternate route to dam that would
allow access during high flow periods.

(8) Make repairs to correct other minor defi—
ciencies described herein.

In addition , the Owner should institute the following
operational and maintenance procedures :

(1) Develop a detailed emergency operation and
warning system for Sunrise Lake Dam .

(2) During periods of unusually heavy rains ,
provide round—the—clock surveillance of Sunrise Lake Dam .

(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 .

V
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DELAW ARE. hIJ r Th BASIN

P I N E  CREEK ,  L U S E R N E  c ou NT y

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

SU N R I S E L A K E  DAM

NDI ID No. PA—0O556
D E R  ID No.  1 4 C — 2 1 6

WH I TE HAV E N P OC O N~ S O W N E R S  AS SO C I A T I O N , INC.

P H A S E  I I N S P E C T I O N  R E P O R T

N A T I O N A L  DA M I NS P ECTION P R O G R A M

J U L Y  1979

SECT I ON I

P R O J E C T  I N F O R M A T I O N

1 .1 General.

a. Authority . The Dam Inspection Act , Pu b l ic Law
92—3 67 , authorized the Secretary of the Army , t h rou gh the
Corps of’ Engineers , to initiate a program of inspection of
dams throughout the United States.

b. Purpose. The purpose of the inspection is to
determ ine if the dam constitutes a hazard to human life or
property.
i.2 Description of Project.

a. Dam and Appurtenances. Sunrise Lake Dam is a
homogeneous earthfill embankment 1478 feet long and 27 feet
high at its maximum section. The em ban kmen t has a c u r v e d
alignment. The outlet work s is located near the left
abutme nt and consists of a concrete headwall with a slide
gate at the intake , a 36—inch diameter concrete conduit ,
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c o r c r ~~t e  ~~~ ~~~~~~ •~ h~ co~ -.: .~~~~
‘ - . . ‘ l - t . Th e h a n d —

~teel for th g i tt :  is b c  i ’ #-J oH  r .  
~~ 

t~~ .-
~ t extends) f r o m  t h e  top  of t r w  i t ~~ i~~~.O ‘ H ~~~~~. rio~ r ~~t • - - • .

A H r .  t • • o H U - - 1 L — ‘ - n - •~i r the
r i g h t  ab ~~t r n e H t  0 ! ’ th~ ! irr.. ‘ 1 H : ; ~~~r ’ :~ ~ CL ~~~~ is tN .
r e s e r v o i r  a r ea .  The o.’~ .- cr’ .~st s i C ’ -  • e  lo n g a n d
7 .2 5  feet lower than tN. ~.- si~~n • 1” ’; ~ t ~jr. C t H e  top oi
the dam . A r t e e ~ u~~ - 10~ t ’ .~e t  w :  ~~~

- cori ;e , s :-~‘ illwa y
flow into a st i i r ,~ C ~~~~~~~~~~~~~~~~ • . x  ‘ L :inro 1 , 1u~3t down-
stream C’ r~ m th e end o~ t f l r~ s’i l:~~ H~ si~~, has ~ bottoma n d  s i d e  s l op .~s t h a t  are ~- r o u t ~~ ct ~ne . .~ ~‘rouCed stone
c h a n n e l  obs t r u c t  i o n  a b o u t  u fett ni~zt is loca~ ed nea r  the
e n d  of the grou~ ei otone ex i t ~har n I .  Its purpose is to
contr ol tailw at -’r Iev e ln in tn~ o ’,: ir.~’ bas in. The
v a r i o u s  f e a t u r t . c  of t h e  d an .  ~ r ’ ’ sN  wn  n the P l a t e s  at  t h e
en  I of t h e  r e p o r t  and on tne Pk otographs in A p p e n d i x  D.

b .  L o c a t i o n .  The d a m  is i o c a t e d  on P i n e  Creek ,
a~~p r o x i r n a t e 1 y 3 . 2  m i es n o r t h of White Haven , Pe nn syl—
v a n i a , w i t h  c o o r d i n a t e a  N L ~~~~O N ’ 2 N’ 1 ar .d W75~- ’~5’35” in
L u z e r n e  C o u n t y ,  P e n n s y l v a n i a .  P i n e  V i e w  F. rn is l o c a t e d
u p s t r e a m  f r o m  S u n r i s e  L a k e  t arn on an u n n a m e d  t r i b u t a r y  to
Pine Creek , 1 .3 m~ l~~o northeast of Sunrise Lake Dam. A
i o c a t i o n m a p  is shown on P l a t e  1 .

c. Size Classification. SmaU (27 feet high ,) 2O~ acre— feet).

d .  H a z a r d  C l a s s i f i c a t i o n .  S i g n i f i c a n t  h a z a r d .
Oownstream conditions indicate that a s i g n i f i c a n t  h a z a r d
classification is warranted for Sunrise Lake Darn . (Para-
graphs 3 .ie and 5.lc (5)).

e. Ownership . White Haven Poconos Owners Associa-
tion , Inc. , Whit e Haven , Pennsylvania.

f. Purpose of Dam. Rerreation .

g. Design and Construction Histor y . ~rrise LakeDam was constructed in 1962. The original -ic- sign was
performed by L.A. Achter m an , Jr., of East Stroudsburg,
Pennsylvania. The C o n t r a c t o r  f o r  t h e  o r i g i n a l
construction was Central Pennsy lvania Quarry , Stripp ir~g,
and Construction Company . Construction was completeo by
September 1962.

6 -2-
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Or No~ emL er 8, 1 962 , the sp iliway or Sunrise
Lake Dam :‘~~i l-- d completely. The failure occurred at. a
t ime when there were no unusual rainfall conditions. Sub-
s e q u e n t l y , reports concerning the failure were prepared
by L.A. Ac hterman , Jr.; Moran , Proctor , Mueser , and
R u t l e dge , Con sult ~ng Engineers , New York , New York ; and
by the Pennsylvan ia Department of Forests and ‘watera . ‘Inc
consensus of the studies was that the probable cause of
f a i l u r e  was u p l i f t , f o l l o w e d  Dy p i p i n g .

The  s p i l i w a y  was  r e c o n s t r u c t ec  t o  19b ,i .  Th e
des i gn was p e r f o r m e d  b y M o r a n , P r o c t o r , M u e s e r , and  Rut-
ledge , Consul ting Engineers. The contractor was H.J.
w illiams Company , Inc. , York , Pennsy lvan ia. The new
spil lway was constructed at appp roxirnate ly the same loca-
tion as the original spiiiway. Extensive underdrainage
pr ov isions were in c l u d ed fo r th e s pi l iway s t r uc t u r e s  to
prevent recurrence of a similar condition. As part of the
recons t ruc ti on p la n , spiliway dimensions and elevations
we re chan ged , wh i ch a lso re q u i re d chan ges in em b a n k m e n t
elevations and dimensions. A toe drain was also added
a long the downstream toe of the embankment.

h. Normal Operational Procedure. The pool is
ma intained at the spiliway crest level with excess inflow
discharging over the spillway. Releases  f rom the  ou t l e t
works , as w e l l  as sp il iway di scha rges , f low d o w n s t r e a m  to
the confluence with the Lehigh River.

1.3 Pertinent Data.

a. Drainage Area. (square miles) 3.14

b. Discharge at Damsite. (cfs.)
Max im um known f loo d at dam s ite U n k n o w n

O u t l e t  work s at max im um pool
e l eva t ion 19 0

Sp iliway capacity at maximum pool
elevat ion

Design Conditions 8,320
Existing Conditions 6,660

c. Elevat ion. (Feet above msl .)
To p of dam

Design Conditions 1308.0
Existing Conditions 1307.0

—3—
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C • I .  I ~ i t 1 . ’ r .  ( u o n ! .  ‘ i i
Max i m um poU I

‘ 
Design Condition s 1308.0
Existing Conditions 1307.0

Nor mal pool (spiliway crest) 1300.75
U pstream invert outlet work s 12814 .5
Downstream invert outlet work s 1283.5
Streambed at - toe t’ dam I~~7~4 .b

d. heservoir_ Le~~ t.~~. (miles)
Norma l pool 0.20
Maximum pool 0.53

e.  Stor ~~~~. (acre-feet)
Norma l pool 149
Maximum pooi 209

f .  Reservoir Surface . (acres)
Ft h T~~~5i ‘14

Ma ximum pool 32

g .  Pam.
T~ pe Homo geneo us

earthf ill .

Length (feet) 1478

Height (feet) 27

Topw idt h ( f e e t ) Var ies , 7
to 8.5

Sid e Slopes
Des ign

Upstream 1V on 2H
Downstream lv on 2H

Existing Conditions
Upstream 1V on 2.3H

(1verage)
Downstream lv on 1.7H

(Avera ge)

7onj~~ None.

C u t — o f f  E a r t hf i l l
in  t r ench .

G r ou t  Curtain None.

d _ 14_
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h. Di~ ers aon and Regulating Tunnel. None .

i. ~p~~ilway.Type Conc re te
chute.

- ‘ Length of Weir (feet) 105.0

crest Elevat ion 130u.75

Ups tr eam C h a n n e l  R e s e r v o i r ,
ver t ical
concrete
walls.

Downs tream Channel Chute and
st ill ing
basin
discharge
into  s t ream
channel.

j .  Regulat ing Outlets.
Type One 36— inch

d iameter
re inforced
concre te
pipe (RCP).

Length  ( f e e t )  100

Closure Sl ide gate
at  ups t ream
end.

Access Steel and
t i m b e r
b r idge f rom
top of dam .

—5—



________________________________________________ I

S E C T I O N  2

E N G I N E E R I N G  D A T A

2 . 1  Des ign .

a. Data Available. Enginei ~ring dat~i av ai lab if for
review were limited to the following: permit. a op l ica t i o r
reports for both the original con struct io rt and for the
spiliway reconstruction; reports discu~o- ~1n .~ the failure c-f
the original spiliway prepared by L.A. A c -h te r rn~ n , Jr.,
Civil Engineer; Moran Proctor Mueser and Rut ledge , Con—
su i t i ng En gi n eers ;  an d by t h e  Pe nn s y l v a ni a De par t m e n t  of
Forests and Waters; a report by Moran Proctor Mueser and
Rutledge on the preliminary design for spiliway recon-
struct ion; and misce llaneouu corresponde nce. The present
O w n e r , Wh ite Haven Poconos Owners Association , Inc., had
no design information available. It was learned that ad—
ditional design data is available in the files of Mueser
R u t l e dge Johns to n a n d Des im one , Consult ing Engineers ,
14 15 Ma di son A v e n u e , New Yor k , New Yo rk , wh o were the
en gineers for the spiliway reconstruction for the previous
O w n e r , A t l a s  Chem ical In du st ri es , Inc ., W i lm i ngton ,
Delaware. Mueser Rutle dge Johnston and Desimone stated
that all their information could be made available pro-
vided that the ir forme r client had no objections and pro-
v ided that a member of the inspection team travelled to
t heir storage facilities and personally selected infor—

4 mation considerd pertinent. Furnishing copies of specific
information requested by the inspection team was not
cons idered satisfactory by the engineers . Consequently ,
their information was not available for the Phase I in-
spect ion report.

b. Design Features. The project is described in
Para graph 1.2a. the various features of the dam are shown
on the Plates at the end of this repo r t. and on the Photo-
graphs in Appendix D. The embankment i,s shown on Plates 2
an d 3 and on Photographs A , B , C , a n d  D.  Th e spi l iway is
shown on Plates 2 and 14 and on Photographs D , F’ , G , an d H.
The outlet work s is shown on Plate 5 and on Photograph E.

c. Design Considerations. There are insufficient
— data available to assess the design.

— 6—



SECT ON 2

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

2.1 Design.

a. Data Available. Engineering data available for
rev iew were limited to the following: permit. aopiicat ion
reports fo r  both the original construction and for the
spiliway reconstruction; reports dis cus -oing the failure c~
the original spiliway prepared by L.A. Ac-hter’man , Jr.,
Civil Engineer; Moran Proctor Mueser and Rutledge , Con-
sult ing Engineers ; and by the Pennsylvania Department of’
Forests and Waters; a report by Moran Proctor Mueser and
Rutledge on the preliminary design for spiliway recon-
struct ion; and miscellaneous correspondence. The present
Owner , Whi te Haven Poconos Owners Association , Inc., had
rio design info rmation available. It was learned that ad—
ditional design data is available in the files of Mueser
Rutled ge Johnston and Desimone , Consult ing Engineers ,
1415 Madison Avenue , New York , New York , who were the
engineers for the spiliway reconstruction for the previous
Owner , Atlas Chem ical Industries , Inc., W i lm ington ,
Delaware. Mueser Rutle dge Johnston and Desimone stated
that all their information could be made available pro-
vided that their forme r cl ient had no objections and pro-
v ided that a member of the inspection team travelled to

• the ir storage facilities and personally selected infor—
mat ion considerd pertinent. Furnishing copies of specific
information requested by the inspection team was not
cons idered satisfactory by the engineers. Consequently ,
the ir info rmation was not available for the Phase I in-
spection report.

b. Design Features. The project is described in
Paragraph 1.2a. the variou s features of the dam are shown
on the Plates at the end of this report and on the Photo-
graphs in Appendix D. The embankment is shown on Plates 2
and 3 and on Photographs A , B , C , an d D. The spiliway is
shown on Plates 2 an d 14 and on Photographs D , F , G , and H.
The outlet works is shown on Plate 5 and on Photograph E.

c. Design Considerations. There are insufficient
data ava ilable to assess the design.
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2.2 Con~,tru cL ~~~n.

a. Data Available. Co”istruction uata availaole for
rev iew were limited to the following : construction speci-
fications for both the original work and for the spiliway
reconstruct ion; contractor ’s progress reports; and reports
of construc tion inspection perfo rmed by th e Commonwealth
of Pennsylvania.

b . Construction Considerations. The available in-
formation indicates that the darn was coist r ’joted in
accordance with the approved plans and specifications.
The Commonweal th of Pennsylvania reported that the work
was performed in a satisfactory manner.

2.3 Operat ion. There are no formal records of operation .
The Owner  did no t re por t  any  p rob lems  hav i ng occur red  over
the operational history of the dam after the spillway was
reconstructe d in 1963. No damage or problems were re-
por ted  to have  occu r re d d ur ing Tro pi cal  Storm Agnes , wh ich
is believed to be the flood of record for the dam.

2.14 Evaluation.

a. Ava ilability . E n gi neer ing da ta were prov ided by
the Bureau of Dam Safet y, Obstructions , an d Storm Water
Managemen t , Departmen t of -‘nv i r o n m e n t a l  Resources , Common-
wealth of Pennsylvania. The Owner made available the
caretaker for info rmation during the visual inspection.
He also resea rched his files for info rmation at the
request of the inspection team .

b. Adequacy . The type and amount of ava ilable
des ign data and other engineering data are limited , and
the assessment must be based on the combination of avail-
ab l e  data , visual inspection , perfo rmance  h istory , hydro-
log ic assum p t ions , an d hydraulic assumptions.

c. Val idity . There is no reason to question the
validity of’ the ava ilable data.

‘• 
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3 . 1  Fin~ ings .
4

a. Genera],. The  o v e r a l l  a p p e a r a n c e  cf the dam is
good. Defkciencie s were oL$erved ~s r io ’  ~d :o i ~‘ . A
sketcn of ~he -tim with the ic cat ion of ~:eu icien.~ies is
presented ir Appendix B on P l u c e  B — i .  S u r v e y  i n f o r m a t i o n
~a c q u i r e d  f o r  t h i s  report is summarized in Appendix B. On
t he day of’ the inspecti :)n , the pool was at spiilway
crest.

b. Embankment. The riprap on the upstream slope is
generally in good~~~~ndition (Photograph A) , but riprap was
missing at each side of the spillway. Crownvetch covers
ssme areas of the riprap , a nd t here were  a few sma l l
sh rubs on the upstream slope. The measured topwidth
var ied from 7 feet to 8.5 feet. The top of the dam and
t he downstream slope are covered with crownvetch about
30 inches high (Photograph B). T he dow n s t r ea m slo pe
appeared to be in good condition except along the right
wall of the spillway chute , where  t here has been some
surface erosion along a footpath (Photograph C). In this
area , from the right wall of the spiliway chute to the
r ig h t  a b u t m e n t , the vegetal cover on the dow nstream slope
is sparse (Photograph C). There are some large trees and
brush growing just beyond the toe of the embankment to the
left of’ the spiliway (Overview and Photcgraph D).

No wet areas or uncontrolle d seepage were
observed during the visual inspection. The toe drain
outlet along t.he spillway chute right wall was dry . Two
toe dra in outlets located near the oonduit cutlet had
slight , clear d ischarges. Accumulations of “ye l low boy ”
were present at each of those outlets.

A survey performed as part of t h x ~’ iri spection
reveale d that most of the top of’ the em hankm cnt is above
design eltivat ion (Elevation 1 3 0 8 ) , but that - there are
thr~’e low area.~. The minimum e vation of the top of the
dam is Elevation 1307 , whIch is one foot lowe r than the
des ign elevation. The survey also showed that the
u pstream slope has ~tn average slope of 1V on 2.311 and that
the downstream slope has an average slope of 1V on 1.711.
The re was no vi sit~~e evide nce of’ stability problems at the
em bankment.
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c. Ap~ ut’L t ao~~~~Lru ctur .~. TLe o~iLiet works
a ppeare d ‘‘~ :~‘~ in f’ -~i~’ e c n d i t i r r .. 1 ste’ old ~irnb ”r
access bri 1~ .-~ r’ - r the gate ope: it ing mechanism extends
from the top of the dam into the reservoir area. The
handwhe el for the sl id e gate is located on the bridge
deck . Some of the deck planks were deteriorat .-~”~. T1~’~
operating mechanism appeare d to be in good work i ng orier.
A n Inspection ri~’ the R 6 — i r i ~~ ~:iam et~~r c’o’’r ’cte ~uf l et
o~~ndui t showr~d it to he Ir a good conditi on . Al l joint
sealant was intact. . The sli de gate had ~~~~~ l~’ka ge wher~
i t was In th” :ul ly cl~ s~.d pc cition. Thi ‘

::ea~ wall at thf down stream end of tr~e con duit was in poor
condition (Photccraph E). The concrete was nartially
disintegra ted , and t r e  h’~adwal1 was cracked and tilting.
The outlet works channel follows a natural channel in
overburden downstre~irn to the stilling basin. Near the end
of  t he ou t l~~ cha n n e l , a grouted stone obstruction with a
‘~6— inch d iamet er ‘oorn~ -i t ed metal pipe ~‘ ar constructed
‘cross the channel. It appeared that the purpose is to
prevent potential erosion due to turbulence in the
stilling bas in . S

The  sp iliway weir , c h u t e , and stilling basin
ap peared to be in generally good conditi on (Photographs D ,
F , an d G). The weir had some minor surface scaling
(Photogra ph F), and the right chute wall was cracked at
i ts d ownst ream en d . Some of t he  ex p ans ion jo in t f il le r  in
the chute was deteriorated slightly. There were stones
and minor amounts of debris in the apron area of the
st illing basin (Photograph F). Downstream from the end
sill of’ the stilling basin , the channel bottom and side—
slopes are protected by grouted stone riprap (Photograph G
and H). Some of th is protection had local areas of
d e t e r iorat ion , wh ich allowed water to enter at one point
an d exit farther downstream . A grouted stone obstruction
about 14 feet high is located about 60 feet downstream from
the stilling basin (Photograph H). Its rurpose appeared
to be for ta ilwater control in the stilling basin.

Four cappe d pipes extending above ground sur-
face were loc ated around the spillway c”r’~~~~e (Photo—
g rap h C)  and  two et h e r s  were  in t he  s t l i Hr ~ b a s i n .  T h e i r
purpose could not be determined from the visual
inspectio~~. Tte caretaker did not know their purpose.

Ac ces s to mos t of the  dam and to the  o u t l e t
works woul d be difficult during periods of significant
spillway disch.rqe. There was no means to cross the
outlet chann 1 , r~nr were any alternate access routes
a pparent.

-9-
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d. R€ ,ierv ,ir A~-~ Mus. ~f the ~- jt.~~’~ hed is
p r i v a t e l y  eJ. :l -)p~~ 5 are gcne~’~~~ly rr~ ~~, ‘i~’A th~’re ~r
some swam py ar~-~-is . Most of t he watershed is wooded and
undeveloped. Pine View Dam . a H—foot hi gh earth fill dam ,
is located on an inn ,irned tributary to  P i n e  fr e e k  a b o u t
1 .3 m iles upstream from Sunrise L a k e  ~am ~~~~ V i e w  r s m
and its spiliway are shown on Photographs .1 and K. Pine
V i e w  Dam c o n t r n ~ s 0 .9  ~-~a ’e  :r~i le of t b ’-  t o t a l  ~ .L4 square
“l ies of’ w~ tershe 1 o ” ~Sunrise Like flau - .

e. Uo~ r.~ t ream Conditions. One s~ n~re r’ hr’ie j5
loc2te d on the right bank above Pine Creek about 0.3 mile
.1cwr~~tream from $‘unrise Lake Darn . The conf~ ?1e nce wIth the
Lehigh River ts about O.~ mile downs t ream from the dam. A
spor t sm ans ’ club is lo -ated on the ler ’t bank of’ the Lehigh
R iver at the conuluen”e . There are no permanent dwellings
between the dam an-I th o conf~ c ence. The first permanent
dwellings along ‘h ~- L& i~~n River downstream from the con-
fluence are apparently about 3.5 miles from the dam at
Wh~~te Haven. Bot h Pine Creek and the Lehigh River are
subject to substan tial fishing use from the spring into
the summer months.

‘
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~”~’ R A ’ ” I O N 4 L  ~- t ~u C ” I J 1RES

14~ Proce dure . The r.’,~er ’vo ir in m a int a in e d a ’ t h e  s p i  l~1—
w a y  c res t  l e v e l  with excess ~nulo w d i s c h a r g i n g  u v e r  t h e
spiliway and int o the downstream ohannel. The outlet
w o r k s  is u~ ed t c  augment S t  r ’ec ’rfi ~w d~-w ri stre arn t’r a m tt~-i am during ow t’ J ow periods and to lrawdown the pool level
for annual ma intena nct - ’ purposes.

1 4 . 2 Maintenance of Dam. The darn  is ~‘l s 1t e d  a t  l eas t
weekly by a caret iker’ who adjusts the slide ,ate , if
necessary . n sp e ct icn s of the dam are not made. Brush is
cut at regular intervals.

14.3 Ma intenance of Q,per - ~t i n~ Ea’ii it ies. he operating
mechanism for tne nUde gate is m a intai nc d as needed. It
t. s operated at least once each year.

14 .14 Warning Systems in_ Effect. The caretaker stated that
he was not. awa re of’ any  e m e r g e n c y  o p e r a t i o n  an d  w a r n i n g
~ y st e m .

14.5 Evalua tion of Operational Adequacy . The maintenance
of the em bankment and spiliway is generally good. The
maintenance of’ the outlet work s is satisfactory . In-
spect ions are necessary to detect hazardous conditions at
the dam . An emergency operation and warning system is
necessary to m itigate the hazards downstream , shoul d
stress become evident at the darn. An access route to the
-o utlet works that could he used during periods of
significant spillway discharge is necessary .

— 1 1 —
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5.1 Evaluat i— o ot Features.

D e s i g n  D a t a .  t h e  per”~it application report b r
the spiliway reconstru ction in iica tes that the spiliway
‘f an c~~ss the ~orn rno nwea ltt ’s Curve “C” discharge with a
t-’eehoard of 2.~ feet. Accordi ng to the n€ ”rn it appl ica—
t~~on •‘apo~ f’s.” ~~~ or igi n al construction , t t e  l’ u r v e  “C”
“~~o u i r e m en t  was  3 , 822 c f s .  A r a t i n g  c i rve for the
existing spiliway was not available , ~u t  t he spi l iway
~apacity usei in thi u retort is In reasoziable agreement
~‘i t h  t h e  a b o v e  d a t a .  The p erm it application report in—

~icates that the sti l ling basin was designed in accordance

~ith the standards of the U.S. Bureau - f ’  R e c l a m a t i o n , and
tnat it would produce a hydraulic ,jump within its confines
at  t h e  Curve  “ C ”  discharge. The Moran F’roctor Mueser and

~u t l e d g e  r e p o r t  on t h e  t r e l i m i n a r y  d e s i g n  of the  sp il lway
rec onstruction indicates that the grouted stone ob—
.~truction downstream from the stilling basin was designed
to contro l the jump location at other discharges.

b. Exper ience Data. No records of maximum pool
levels  were  a v a i l a b l e .  The f a i l u r e  of t h e  o r i g i n a l  spill—
way was not related in any way to its hydraulic capacity.
Since the spiliway reconstruction , the re  have apparen t ly
been no problems. Tropical Storm Agnes is believed to be
the flood of record for Sunrise Lake Dam , but  the  ava ila b le
info rmation was insufficient to estimate the flow.

c. Visual Observations.

(1) General. The visual inspect ion of Sunrise
Lake Dam , which is described in Section 3, res u l ted  in a
num ber of observations relevant to hydrology and hydran—
lics. These observations are evaluated h.orein for the
var ious features.

( 2 )  Em bankment. The low areas on the top of
the dam limit - the existing spiliway capacity to less than
the design capacity.

— 1 2—
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Lc~~ .~~ it  3t, L~~~~Lurea.  ~
‘ .. br idge deck

lead irg t - - ~~ s t  ‘~eoha ni~ r’- ~h - i ’ d  ~e rt.,-’- ed
condition t o •~~~~lde safe accers . The leakage at the
slide gate is not considered to be serious at the present

S time. The deteriorating and tilting headwa li at the con-
duit outlet- is considered to be a hazarl ~

‘;ii~ ure of th is
wall coulu cause blockag e of the e’~nduit or erosiondamage to the embankment .

The sp iliwa y was in good ~ or ,d v.1-ri exre~~’for minor r:a uv. .e r iance  i t e m s .  Ti ~n e l y a t t ’~n t  i - o n i’.o th ese
i ’ em~ w ou l d  p r e v e n t  m a j o r  d e t e r i o r a t i o n  of t h e  f e a t u r e s .

The relativel y poor access to the dam
D .)ul”. be a problem if ‘ rlere were a need to open the gateS 
dur ing a period of ~ubs tantia~ spillway discharge ,

(14) Re~ e’voir Arp ,~, Pine View Dam , located
1.3 miles upstream , does affect the hydrology of Sunrise
Lake Dais . It~ effects have been included in the analysis
described hereafter. The records state that the drainage
area  of’ Sunrise Lake Dam is 3.5 square miles. Determina—
tions of the drainage area for this study indicate that
the drainage area is 3.14 square miles. The assessment of
Sunrise Lake Dam is based on existing conditions , and the
effects of future development are not considered.

(5) Downstream Conditions. No conditions were
observed downstream from the dam that m ight present signi-
ficant hydraulic hazard to the dam. Because of the down-
stream conditions described in Section 3, V isual In—
spection , a significant hazard classification is warranted
for Sunrise Lake Dam . The records indicate that the 1962
spiliway failure did not result in any damage to down-
stream areas. However , this is not bel~~ ve d to indicate
that the dam should be classified as low hazard. When
fa ilure  occ u r red , t h r ~ pool was not at rn~’’imum pool ‘ev e ls ,

— and it appears that the failure occurred over’ many hours. S
Also , the available mapping indicates that the summe r cot-
tage was constructed sometime after 1969.

d. OvertoppIng Potential.

(1~ Spillway Design Flood. According to the
criteria established by TFi~ Office of the Chief of
Engineers ( 0 C ~~) , the Spillway Design Flood (SDF) for the

-13W
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size (Sm~~~- , .~~~~~~~~~~~~~ ~,ot e,~ti~~i ~~~~~ f i  .~~c )  of D~ nr ise
Lake Dam - ‘ -

~o~ , ~ he 100- ” € a r F’’ -oo -l ~~~~~~~ ‘-c 1/ ?

Probuble ~~~~~~~~~~~~~~~ (PMF). Because of the downstream
conditions and the height of the dam , the 1/2 PMF is
selected as the SDF for Sunrise Lake Dam .

(2) Description of Model. Tne watershea was
modeled with the HEC— 1DB computer program. The HEC— 1DB
computer r~~rgram computes a PMF runoff hvdrogr aoh and S

rj~~~~~5 the flows through both reserv oirr and st. ‘cam
s e c t i o n s .  I.~ a d d i t i on , i t  has  t h e  c a p a u i i i . t v  tD simul~ t’;

~n overtopping darn failure. The PMF inflow component to
?Lne View reservnir was routed through the dam and down-
stream . This was added to the uncontro iled ~MF in f l o w
component to Sunrise Lak~~. The combined flow was routed
through Sunrise Lake Darn . Identical methods were used for
variou s percentages of the PMF.

(3) Summary of Results. Pertinent results are
ta bularized at the end of Appendix C. The analysis
reveals that Sunrise Lake Dam can pass the PMF with
0.14 foot freeboard . The darn is rated at its existing top
elevation. At its design top elevation , t he d am can pass
the PMF w ith 1 .14 feet of freeboard.

( 1 4 )  Spiliway Adequacy . The criteria for rating
a spiliway is presented in Appendix C. Since the spill—
way can pass the  P M F , t he spi l iway ca pa ci ty  of Sun r ise
Lake Dais is rated as adequate.

A n additional analysis was performed to
assess the effects of Pine View Dam , were it to fail.
Dur ing the 1/2 PMF , P in e V iew Dam was assume d to fa il S
after being overtopped by 0.3 foot. - The resul t in g ou t f low
was routed downstream and added to the uncsntroiled
1/2 PMF inflow to Sunrise Lake Dam. The combined inflow
was routed through Sunrise Lake Dais . Su~ ”ise Lake Dam can
pass this flow with abou t 2.1 feet of freeboard .

— 1 14 — 
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$TP~ r’TURA L ~‘TAR ILITY

6 . 1 EvaluatIon of’ Structural Stabilit y , .

i .  ~‘isual t)baervatjons .

‘ 1~ General. The visual inspection of Sunrise
~~~ i.,iam which is described in Section ‘

~~~, resulted in
‘ A u m b e r ’ of o~~3e. .’a t ion s  r e l e v a n t  to structural stability.
‘“hese observations are evaluated herein for the various
‘~‘eatures .

(2) Embankment. Ripr ap missing at each side of
t he splllway is an er o s i o n  h a z a r d .  The sparse  ve geta l
cover on the downstream slope to the right of the spiliway
LS  inadequate and cr~ ates a potential for surface erosion.
~here pedestrian traffic has been frequent , su bstan tial
surface erosion has already occurred. The brush on the
Lpstream slope and the trees and brush that are at the
d owns t ream toe a re un des ira b le .  A l t h o u g h no signs of
sloughing or embankment instability were evident at the
time of the visual inspection , the downstream slope , which
ave rages lv on 1.7H , is considered to be too steep without
stability computations to show that there is an adequate
fac tor of safety. The design slopes and slope stability
com pu ta t ions were not ava ila b le for  the  P hase I Ins pect ion
Repo rt.

(3 ) Appurtenant Structures. The tilting of the
concr ete headwal l  a t  the  con du it o u t l e t  is a s tab ility
problem . As noted in Section 5, failure of this headwal].
coul d create a seriou s condition.

There  was no ev id ence of an y sta bi lity
problems for any of the spiliway structures. As for the
em bankment , stability computations were not cvailable for
the Phase I Inspection Report. Attention to the mainte-
nance items would prevent major deterioration of the
features.

b . DesiEn and Construction Data. No stability
analyses wero available. Analyses of the stability of the
embankment and the variou s spiliway structures are beyond
the scope of’ this study. As discussed in Section 2, the
s tab ility ana lyses are a ppa r en t l y  in the f iles of Mueser
Rutl edge Johnston and Desimone , Consu l t ing eng ineers ,
14 1 5 Ma d ison .~vcn u~~, New Yor k , New York .

—~~5—
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c. ‘ ~~~~~~~~~~~~~~ Ths~’~ anc ;.~~ fo riial records

of’ op~ rat or ig inal  sp i l lw a~’ fai 1 ” ortlv c” ”-
-~Omp i~~t10~ ~J ~.,rctruction. Studies made after the
failure indicate that the failure was cause d by excessive
i’plift and by piping . The upl ift was apparent]y the

S 
result of both naturally high heads from groundwater and

S r e a c a  resulting from raising the pool level. The originai.
npillway did not have adequate drainage orovisions to
rel iE ve the “plift. There have been no problems since the
sp i Liway was reconstructed.

d. Post—construction Chan ges. The spiliway was
reconstructed in 19&3 . Extensive underdrainage facilities
were prov ided to control uplift. Other changes at the
same time included reconstruction of some embankment areas
ad jacent to the spillway , add ing a toe drain to the
embankment , and raising the entire embankment by
three fee t- .

e. Seismic Stability . Sunrise Lake Dam is located
i n  Seismic Zone 1. N o r m a l l y  it can be considered that  if
a dam in this zone has adeq uate factors of safety under
s ta t ic  loading cond it ions , it can be assumed safe for any
expecte d earthquake loading. However , since the factors
of safety for static load ing cc.~idit ions are not known ;
the theoretical seismic stability of Sunrise Lake Dam
cannot be assessed.
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I ~ t SESS ~~~~~. ~~COM ME NDATION S , AND REME DIAL MEASUR ES

7 .1 Dam Assessment. -

a. Safety .

~1 ) Base d on ava i la b le recor ds , visual in—
~~r tion , calculat ions , and past operational p’~- -’forma r.ce ,

~i1nrise Lake D~.m is judged to be in good ccn’~~t.ion. Ba.~eo
ev ist ing con di t ions , the  sp iliway will pass the PMF

: w ith 0.14 f00t of freeboard. If the low areas on the top
of’ the dam were filled to the design elevation , the
~
‘ree board would be 1 .14 feet. Under  ei ther cond i t ion , the
.3pi ll way capacit y of Sunrise Lake Dam is rated as
dde quate.

( 2 )  The h e a d w a l l  a t  the  c o n d u i t  ou t l e t  is
t ilted ~nd is considered to be unsatisfactory .

(3) In the absence of stab ility computations
showing that an adequate facto r of safety exists , the
downstream slope , which averages 1V on 1.7H , is considered
to have a marginal factor of safety.

(1 1) The visual inspection revealed some
- deficiencies , whic h are summarized below for the variou s

features.

Feature and Location Observed Deficiency

Embankment:
Upstream Slo p e R ip rap  miss ing  at each side

of spillway; brush.

Top Low areas.

Downstream Slope Surface erosion along right
side of spil lway; inadequate
vegeta l cover on portion to
right of spi llway; trees and
brush at toe.

Access Most of dam inaccessible
during periods of high flow . 
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_________ _____ ~L c , .~~~~~~iic ienc1,

Wo
Br idge Deck deteriorated.

.S ’i~ e Ga te Slight leakage .

He~ dwail at Condu it Concrete r~i~~i ntegrs
4 ed~“wtlet headwal l ti lt ing..

~pillway :We~ r M inor surface scaling.

Chute Slabs Expansion joint , filler
d e t e ri o ra t ed .

R ight Chute Wall Concrete deteriorated at
d o wn s t r e am ~~r,d

Grouted Stone Mino r deterioration.
Protect ion

b . A dequacy of Information. The info rmation avail-
able is such that an assessment of the condition of’ the
dam can be inferred from the combination of visual in-
spect ion , past performance , an d computations performedS 

pr ior to and as part of this study.

c. Urgency . The recomme ndations in Paragraph 7 .2
shou ld be implemented immediately.

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

7 . 2  Recommendations and Remedial Meas ur ’~ s.

a. The following measures are recomme n ded to be
unde rtaken by the Owner , in approximate orde ’ of’ priority ,
immed lately:

(1) Replace riprap missing at each side of
s p il~ way.

(2) Replace headw all at conduit outlet with a
structure that is structurally adequate.

~8..
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u~~~~a i f i  ~~.u revie w the uesign caiculations
“‘ - “ t~’e e ,~~ ‘ o deLerm zne th~ ~~~~~~~~~ . C . zfet , C

~~ c c”.ist. ~, ~~~~~~. If’ the factor of’ safety ic not found
t o  be sat is f ac to ry , correct ive measures  shou ld  be des igned
: r S .  implem ented immediately. The review should be
re’”’o~’med by a professional engineer exp”ri~ nc’~

1 
~r’ ~~~~~~

~e~~’gn ann construction of dams.

‘ Z ~ Re pair eroded areas on su”face r’~f’
‘~cw’,rtream slope and establish adequate ‘ c ~ ia~ cov.~r
~~11 areas.

( 5 )  F~ ll a l l  low areas on the  t~~’ of’ th e dam to
the design level of Elevation 1308.0.

( 6 )  Remove b rush  an d t rees  f rom u pstream slope
and from downstream toe.

(7 )  Locate an alternate route to the dam that
would allow access dur ing high flow periods.

( 8 )  Make re pairs to correct other minor
deficiencies described herein.

b. In add ition , the Owner should institute the fol-
lowing operational and ma intenance procedures:

(1) Develop a detailed emergency operation and
warning system for Sunrise Lake Dam .

(2) During periods of unusually heavy rains ,
provide round—the—clock surve illance of Sunrise Lake Dam .

(3) When warn ings of a storm of major propor-
tions are given by the National Weather Se”ice , the Owner
should activate his emergency operation and warning
system .

(14) Institute an inspection program such that
the dam is inspected frequently. As presently required by
the Commonwealth , the program should include a formal
annual inspection by a professional engineer experienced
in the design an d construction of’ dams. Utilize the
rest~lts to detorinine if’ remedial measures are necessary .

- 19— 
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APPEND IX C

HYDROLOGY AND HYDRAULICS

In the r commended Guideline s for Safet y Inspect ion of Dams ,
the Department of the Army , Office of the Chief of Engineers (OCE ) ,
established cr iteria for rating the capacity of spiliways The recom-
mended Spillway Design Flood (SDF) for the size (small , Intermed iate ,
or large ) and hazard potentia l (low , significant , or high) classificatt oz
of a dam is selected In accordance with the criteria . The SDF for
those dams in the high hazard category varie s between one-half of the
Probable Maximum Flood (PMF) end the PMF . If the dam and api llwey
are not capable of passing the SDF without overto pping failurs , the
spiliway capacity is rated as inad equate . If the dam and spiliway are
capable of passing one-half of the PMF witho ut overtopping failure ,
or if the dam Is not In the high hazard category , the spiliway capaci ty

‘
~~ is not rated as seriously inadequate . A spillway capacity is rated as

55 \ seriously Inadequate if all of the following cond it ions exist :

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

(b) Dam failure resulting fro m overtopp ing would significantly
increase the hazard to loss of life downstream from the dam from that
which would exist J ust before overtopping failure .

(c) The dam and spiliway are not capable of passing one-half
of the PMF witho ut overtopp ing fa ilure .
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APPENDIX C

____________________________ River Basin

Name of Strsam : V ;f\ ~~ ( ct. t.\c

Name of Dam: ~~~~~~~~ ~~~~~~ ~~~~
NDS ID No.: ?A- Q~~5 to

DER ID No,: 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Latitude: ~4 4’ ~~~~~ .“~~~~~~~~~ Longitude: ~~ .-l~~° 45’ 35’
Top of Dam (I “.ywt) Elevatlon : ‘306 .Q (
Streambed Elevation: zi * Height of Dam: ~~i ft
Reservo ir Storage at Top of Dam El.vat lon: ~ pg acre-ft

Size Catego ry : __________________________________________

Hazard Catego ry: £;ô c.~.~ k (s.e Section 5)

Spiliway Design Flood : ~~~~~~ -~ro~ ‘~O ~~~~~~~~~~~~ 
4. “Z PA\.F S

6Q.~(.(..+ ~IZ ‘I~~~
’

UPSTREAM DAMS
Distance Storage

from at top of
Dam Height Dam Elevation

Name (miles) (ft.) (acre—fL ) Remark s

‘~j~~ .w %m i * ~~ _____ _ _ _ _ _ _ _ _ _ _  DL.~.. ~O PJo. 4O—~~~4

DOWN STREAM DAMS

___________ _______ N4 or ~~~ ___________ ______________

I



_________________________  River Basin

Name of Str eam: ~ ~~e. C. c€. t~c.

Nams of Dam : ~~~~~~

NDS ID No.: VA - QQ~~5 ~n

DER ID N 0. :  4 o . i i ( ~
Latitu de: r’~ 4~ OCo ’ “~~~~~~~ Longitude: ~ __1~~~ o 4.’~~ “~~~~~~~~~

DETE RM INATIO N OF PMF RAINFALL

For Area _______________________________

which consists of Subarea s A-i  of _____________ sq. mile

A-~2.. 2. 5

Total Drainage Area 4 sq. mile

PMF Rainfall Index = 2.2. . in ,, 24 hr., 200 sq. mile

Hydromet . 40 Hydromet . 33
(Susquehan na Basin) (Other Basins)

Zone N/A I

Geograph ic Adjustment Factor ___________ 1.0

Revised Index Ra infall ___________ 22 .3

RAINFALL DISTRiBUTION (percent)

Time Percent
6 hours I I I

12 hours _______

24 hours
48 hour s 142.
72 hours ______

96 hour s ______
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Dat a for Dam at Outlet of Subarea A-~ I(see Sketch on Sheet C—i)

Name of Dam: ?~c~~ \I~i~.r T~cx~ ’~
Height: ~~ .~~t.e± (existing) A’~’ ~u,~/e 

- ‘

Spillway Data: Existin g Disign
Conditions Conditions -

Top of Dam Elevation ,4-4..c. ~7 _____________

Spiliway Crest ElevatIon ‘444. 0 iv/A
Spiliway Head Available (ft ) _____________ _____________

Type Spiliway S~~ ~~k~ 1-~~ ,v~~ ~‘ ~~~~~~
“C ” Value - Spiliway N/A N74
Cre st Lengt h - Spiliway (ft) ______________ ______________

Splliway Peak Discharge (cfs) _____________ _____________

Auxiliar y Spiliway Crest Elevation A//a
Auxilia ry Spiliway Head Available (ft) N/A
Type Auxiliary Spiliway _____________________________________

“C” Value - Auxiliary Spiliway N//i N/A
Crest Length - Auxiliary Spiliway (ft) _____________ _____________

Auxiliary Spillwev
Peak Discha rge (cfs) N/x~

Combined Spiliway Discha rge (cfs) N/A

Spiliway Rating Curve : i t i .  
~~~~~~~~ 

..;/~c.~:i
L
s ~~~~ ~~~ ~:.-~-~i

Elevation p Spij iway (cfs) QAuxjliary SpiLiway (cfs) Combine d (cfs)

~444 0 .A~/O C)

t 44� N/A

l441~ _ _ _ _ _ _ _ _ _ _  NM 
_ _ _ _ _ _ _ _ _

i441& ~7c 14/A ~!75
/45_ c 457 N/A 457

______ j p 2 7  -~~~

I
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Data for Dam at Outlet of Subarea A -1

Name of Dam: P’,~r ~~~~~ 1)a~y~

Stora ge Data :
Storaae

Area million
Uevat ton (acre s) cal. acre —ft Remarks

\4~~~ . O = ELEVO* 0 0 _________

~444~~ = ELEV 1 VL3 Al ~~ ______ Si ~~~~~~~~~ cc~~ .k

~44~~,1 ~3 &  53 to ] T~
~6clo O O  55 . 1 _____ _____ _________

**

* rII---i gil- r I 1. ’rL 1) 5~ M~3 (Et.EV1 -

** Planimetered contour at least 10 feet above top of dam

Reservo ir Area at Top of Dam is (. percent of watersh ed .
Remarks: flE.~.. £ 4 o (

~&Iv.. ~~~~~ t o S

I, c ..s  o~~c ..) ~~~ Lrr~f tLS

~fl ‘~‘J&~~ r Qt.~~o ij r~~t s  ~~~%1k~~~~~~LIYt .

_____ -,--——~~~~~~~
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I

Dc~~~,A r c. . River Basin

Name of Stream: V~ i~e. Cr,..e.~ _____

Name of Dam: 5 ~~~~ Lo~~ ~~~~

NDS ID No.: 
~~~~~~~

- QQ5~~~

DER ID No.: 4 Q - 2j ~~
Latitude: _ N ,  4 1 oh , ’ 2~S’ Long itude: ~.j i~ ° 4$’ *“~~~~~~~~~

Drainage Area : 3 - 4  sq. mile

Data for Subarea : A —  (see Skecch on Sheet C-i)
Name of Dam at Outlet of Subarea: P ~~~ ~~~~~~~~~

Dra inage Area of Subarea : 
_____________________________ sq. mile

Subare a Characteristics:

Assumed Losses: 1. 0—inch inj tlai abstract ion + 0 , 05 ip4~r

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

L Length of Main Watercourse extended to the divid e = 2. Z mile

LCA = Length of Main Waterc ourse to the centroid = ,~~ ‘~ mile

Fro m NAB Data : Ar Q.cz_ Z V~~c s4 ~~ \~ l

Cp Q 4~~*

CT-

TP CT x (Lx LCA)° ’3 = 2 ( 0  (hrs)

Flow at Start of Storm 1.5 cfs/sq . mile x Subarea D .A = ~.4 cfs
Computer Data :

QRCSN = —0 .05 (5% of peak flow)

RTIOR =2. 0

Remarks: ____________________________________________ 

. ,



B - Il

S.’.

__________ -

Data for Dam at Outlet of Subarea A Z
(see Sketch on Sheet C-~J

Name of Dam: ~~~~~~~~~~~~~~~~~~~~ ~~~~~~ Oc\ ,~I~

Height : ~~~~~~ 
(existing)

Spiliway Data : Existing Design
CQn dLttpnS Cpndit1on~

Top of D.~m Elevation ~-~ o -~.c ’ - __________

Spiliway Crest Elevation _________ ~~~~ -is~
Spiliway Head Available (ft) ~~~ . *

Type Spiliway ~~~~~~~~~ C~~~ ..L ~~~~~~ 
s~s s c ’

~,. ~~~~~~~~~~~~~~

“C” Value - Spiliway ±. ,~~~~ ~~~~~~~~ ~~

Cre st Length - Spiliway (ft) _____________ _____________

Spiliway Peak Discharge (cfs) ~ I, k,O 8 !?2

Auxiliar y Spiliway Crest Elevatio n A hi

Auxiliary Spiliway Head Available (ft) jp~ ~ / A
Type Auxiliary Spiliway ~~
“C” Va lue — Auxilia ry SpilIway _____________ _____________

Crest Length - Auxilia ry Spiliway (ft) S1 ) A
Auxiliar y Spiliway

Peak Discha rge (cfs) ~. )A ,~L
Combined Spiliway Discha rge (cfs) 

~~ 
(~~j ,Q ___________

Spi liway Rat ing Curve : ~~~~ 
~~~~~~~~ ~~~~~~~~~~ D~~~

Elevatio n p Spiliway (cI s) 0 Auxiliary Spiliway (cf s) combined (cfs)

_______ C) ___________________ 0

_______ 4~~ __________________  495

2~~~ 2p

~~DIo.O .~
‘
,oSo ~~ O&O

S _______ ~~~~~b0 (~i ___________

______ — - 
_~ I~~20

S ______— 0 _______

(.,-
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Data for Dam at Outlet of Subarea A — 1.—

Name of Dam: ~~~~~r~~y~~~~~-e~ ~~~~~~~~ c)~it -,~
Out let Works Rat ing : Outlet I Qut let 2 Qutlçt 3

tnvert of Outlet ‘Zb!.5 
~~~~~ . .  S.,

invert of inlet ______ ______ ______

Type _____

Diameter (ft) — D 3.0 _______ —~~~~~~~~~~

Length (It) L \O0.Q -____

Are a (sq. It) A 1. 07 _______ _______

N 0. 0 1 1  
______  ______

K Entrance 0. ~ _______ _______

K Exit 7.0 
_____  ______

K Friction*. 29.1N2 L/R4~
’3

Sum of K 2 , 0  
______  ______

(1/K) 0 5  
= C C’ , 1 I  

_______ _______

Ma ximum Head (It) HM Zi .~, ___ — ______

Q = C A v’2g(HM) (cfs) “jo ______ ______

Q Combined (cfs) 
_______ _______ _______

* R Hydraulic Radius (Area/Wetted Per imeter) —
D/4 for Circular Conduits .



L~~~ I

Data for Dam at Outlet of Subare a A - A..

Name of Dam: ~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~

Storage Deta~ Storage
Area ~1I1ion S

Elevation (agre e,) aals egre—ft Remarks

t tS9.~ 
_ ELEVO* 0 0 0 _________

~~o i  = ELEV 1 L4 A1 t’7 ~~~~~~~~~
_______  

vt _____  _____  _________

_______  _____ _____ - __________

_ _ _ _ _ _  
8 1  

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

**

* ELEVO ELEV1 - (3S 1/A1)

** Planimetered contour at least 10 feet above top of dam
~ 10’~1

•JReservoir Area at Top of Dam Is ~~.. percent of4watersh. d .

Remar ks: ________________________________________________

C. — ~i



-________________________________ River Basin

Name of Stre am: t~~~e. Cc~_~k .. —- - *

Na me of Dam ~~~~~~~~ ~~~~ ____ 

S

NDS TD No . __
~~~~~~ - 

go ~~~

DER ID N0 .: 4~~ - -
~~~~

Latitude: ~ 4 i ° o’~~ ‘2s” Longitude: vi -
~~~~~ 4 5 ’  ~,c’

Dra inage Area : - 34 sq. mile

Data for Subarea: A - (see ?k~’tc~ ~~ Sheet C—±)

Na me of Dam at Outlet of Subarea: ~~~~~~ ts~c. L~~~L. Da~
,y
~

Dra inage Area of Subarea: ~~~ sq. mile

Suba rea Charactertst tcs :

Ass umed Losses: 1. 0—inch init ial abstra ct ion + 0 , 05 ln/)u-

The following are measured from outlet of sub~j-ea to the
point noted :

L Length of Main Watercourse extended to the divid e = ~ .Z mile

‘-CA = Length of Main Watercour se to the centroid = s mile

From NAB Data:

C p = p . 4 _5_

S 

CT = ~~~~

Tp = CT x ( L x  LCA ) ° ” 3 5. 4 (hrs)

Flow at Start of Storm 1 .5 cf s/sq. mile x Subarea D .A = ~~~15 cfs

Computer Data :

QRC SN -0 .05 (5% of peak flow)

RT IOR = 2 . 0

Remarks: 
______________________________________

—S . - — - — -~~~~~~~~
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0
~uNRISE L/4KE DAM

A P P E N D I X  E

~~~OL3GY

I - ~~~eu~ i . ~oio~~ . l I S P . .  ms. t.~ fl.L. I’ L . 0 i~~ U i 5 .
.Lt. 1 4 d 2 - O .- L I - C  t., C.. S . 4 5 5 1 1 4~~~~. L * I C i ’LIU:’. f U .  , 5 .~~~~~i s *~~~~

.. .U L e L ’ I L C  Cu t .~t s t y  r~~nge f rom t he  ~~o , —~~ o s . i~~~ ~~~~~~~~

~ f k~en LI4I ) iv ~~ 11ia~~ age , down to the  Or iC.~~d -~~‘r i n , of
. lj d ~~:~ ~~~~~~~~~~~~~ ~~e. T 1ie Wi scons in  t€’ruiria : .‘t ~~~~i~
cro~~ es ~.,iie ~ou~~ne rk1  p a r t  of t ne  C o u n t y ,  d .L l t . t he  grea~.eroa r t  o L5i ~ ~~‘~nty is covered  by ~ 1ac~.a .  dr . . . ft .  E L ~~r~s iv e
•.~ e~~~o~~~i tS  L-~~ ~1~ oia~ outhasL~ occur UiOI~~ i . , . t  .~~~~~~

R ive ’ an~ ~~~~ exs.et5siv .~ deposlt.s a lo n g  The sms..11~~
-
~ Li 1.14.m .4.

N Ot.s i’...y d l i  of L u z er n e  c ount y  l ies in the  V a l l e y
~an d  R i d g e  P r o v in c e  in w i i c h  n e a r l y  a l l  t . e  rocks  have b eer .
s t r o n g l y  r’o iu o d .  L; go in g  f r o m  nc 1’t. h to sou th  aLr o ss  the
Co un t y ,  fivt. ~~~~~~~ folds are en~i .ountereu, 01.1. of wh ich
t r end  n o r t h e a . t .  The f i r s t  of these is a shallow syncilne
on the crest of the North Mountain , forming the Mehoopnay

— coal basin. The second is the Milton A1:~~icline , wh ich
exposes the ~o~’t~a~ e group in the northwestern part of the
County and gradually flattens out toward the northeast.
The tn ird and most pronounced is the Lackawanna Syncline ,
wh ich orginates in Lackawanna County to ...he north , and has
preserved the ?os ’..-Pottsv ille formations throughout the
Wyom ing Valley . The maximum depth of t h i s  syncline is
reache d in the vicinity of Wilkes—Barre and Plymouth. The
double rim of this syncline is formed ~j t he  res is t a n t
Pottsville formation and Pocono sandstoiic , sepa rated by
the less resistant Mauch Chunk shale. i-i c fourth fold is
tne Berw ick (Moritour) Antic line , wh ich eX ~~3JC3 a few :eet.
of the Ononcaga Lorm acio~ in the vicinity of r3each i~ veri .

C 
Th is fo ld  reach~ s its maximum development fa’-’ther w~~~t and
only the eastern portion reaches Luzern ..~ ~~~~~~~~~~~~~~ . The
fifth maJo~’ foi.t.i Lom prises a series of’ 1~ .~.i~~i ines andsynciines for rn ~~~r1g ~~~~~e Ea~~tern Middl e An~~;racite Field in
the vici r5~~.~ o~ Fi1~Ll etor1 . Th~ synclina . tLasins in this
region are reiati~~3ly sI~a11ow and thert~ :~re large areas
f rom w h i c h  au ..u~~ic- ~~U5 ilave been erodea .

T r c  ~ r . . cea l d i p s  of t h e  r eg iot~ va ry  f r o m  t.~~~~

~ O° and  til ’ ~ - sxii - ufl~ dips are  f o u n d  on t h e  r ims and  ~i~~h i n

E— 1

L. . .~~~~~~~~~~~~~~~~~~_  
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