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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 dam s which may
pose hazards to human life or property. The asaeCament 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 th. 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 th. established Guide-
lines , the spillway design flood is based on the estimated “Probable
Maximum Flood” for the region (greatest reasonably possibl4 

~~~~~sion Forrunoff), or fractions thereof. The spillway design flood r~v-~v4d.s..
a measure of relative spiliway capacity and serves as an a~d~~r~ ~~~determining the need for more detailed hydrologic and hyd~~$~~ ~~ Li
~~udies , considering the size of the dam , its general cond1Jt~àn ind t’ 

____he downstream damage potential. 
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PHASE I INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RE COMMENDED A CTION

Name o f Dam: Bryan t Pon d
UDI ID No. PA— 0051414/DER ID No. 14 0— 11

I
Owner: Estate of Glendora Bryant

State Located: Pennsylvania

Coun ty Locate d : Luzerne

Stream : Harve y s Cre ek

Date of Inspection: 11 June 1979

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

Consult ing Engineers
P.O. Box 1963
Harr is burg , Pennsylvania 17105

Based on visual inspection , available records ,
calcu lations , and pas t opera tiona l performance , Bryant Pon d
Darn is in very poor condition and is judged to be unsafe ,
emergency . With existing conditions , the spiliway will pass
only 2 percent of the PMF without overtopping the dam. A
failure of the dam will increase the hazard to loss of’ life
at one recently constructed home downstream . The spillway
capacity is rated as seriously inadequate. T~ e embankment
has been overtopped twice in it~ operational history .

-iv-
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Furt hermore , excessive settlement has occurred on the
em bankmen t , especially on the downstream rockfill , over its
entire operational history . This ha~ contributed to the
breaking of the concrete core—wall. At present , the
core—wall is broken and tilted over the entire length of tne
dam , except where the dam was breache~ ari c subsequent ly
repaired. As the core—wall cannot be relied upon to be
effective , the emt-ankment is considered to be beyond repair.

Tr~e attempted repairs by the Owner were not designed or
made in accordance with good engineering practice and are
inadequate. The repairs to the breach area are unsafe.

Tne outlet works is considered to be beyond repair.
There is no means of drawing down the reservoir.

Representatives of the Corps of Engineers visited the
damsite on 14 June , 1979. A telegram was sent to the
Governor of’ the Commonwealth on 19 June , 1979 informing hir~
of the unsafe conditions at the dam and recommending that the
dam be breached.

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

(1) Draw down the reservoir and then breach the dam .
The breach should be of sufficient size that it is not
possible to impound any significant quantity of water behind
the dam during a flood. The method of breaching should be in
accordance with good engineering practice. The breaching
should be perfo rmed under the supervision of a professional
engineer and it should be carefully accomplished by an
experienced contractor to avoid creating a hazard downstream .
Any structure that might replace the existing dam should be

p
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SUSQUEHANNA RIVER BASIN

HARVEYS CREEK , LUZERNE COUNTY

PENNSYLVANIA

BRYANT POND DAM

NDI ID No. PA— O 05144
DER ID Mo. 40— 11

ESTATE OF CLENDORA BRYANT

PHA SE I INSPECTI ON REP ORT

NATIONAL DAM INSPE CTION PROGRAM

JULY 1979

SECTION 1
F 

PROJECT INFORMATION

1.1 General.

a. Au thority . The Dam Inspection Act , Public Law
92—367, authorized the Secretary of the Army , through 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
determine if the dam constitutes a hazard to human life or
property.

1.2 Description of Project.

a. Dam and Appurtenances. Bryant Pond Dam is an
earthf’ill and rockf’ill dam with a concrete core—wall. The
earthf ill extends along the upstream side of the core—wall
an d the rockf’ill extends along the downstream side. The
dam , including the main and auxiliary spillways , is

p 
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425 feet ~~~~~ The des~ gn nei ght is 1 feet. The main
spillway is iccatec near the left aoutm er .t cf the dam. It
is a series of concret e slats form ing a cascade to the
natural stream . Other than its exterior lines and grades ,
cetails of the m a i n  sp~ liw-ay are unknown . Tr~ mai n
spillway crest is ~O feet los~ arc 5 feet s e o ~ toe des
top of the dam . The auxiliary spiilwav ~.ias designee to cc
a 175—foot long ny 2— foot deep noton in one concrete
core—wail . It was ocn strocte-O 200 feet lOng. The
auxolia ry spiilway was des :gne-u to ailow waten to fLo~ over
o n e  rcckfiil or, One 1own~ trean ilope of toe encankrnent .
The outlet ~or~ s is located directly to the rignt of the
main spiliway. It consists of two 2— foot s4uare concrete
conduits witn concrete silica gates at the upstream end .
The various featores of the a~ m , as designe d , are sr~own or.
the Plates at the end of the report. The existing features
are shown 3 -the_ -P~iotographs in Appendix il~~~

b . Location. The dam is located on Harveys Creek ,
approx imate l y ~.8 miles ncrt.nwest of West ~ant:coke ,
Pennsylvan ia. Bryant Pond Dan is srown on USOS Quadrangle ,
Harveys Lake , Pennsylvania , wit s coordinates N41 °19’OO” and
W 7 6 ° 0 4 ’ l S ”  in Luzerne County, Pennsylva nia. Harveys Lake
is located upstream from Bryant Pond Dan on Harveys Creek
2.8 miles northeast of Bryant Pond Dam. A location map is
shown on Plate 1.

c. Size Classificatio n . Small (16 feet high ,
120 acre— feet , existing co tions).

d. Hazard Classification. High hazard. Downstream
conditions indicate that a high hazard classification is
warranted for Bryant Pond Dam (Paragraph 5.lc.(5)).

e. Ownership . Estate of Glendora Bryant , care of
Mr. Burt bryant , R.D. 2, Dallas , Pennsylvania.

f. Purpose of Darn. Recreation.

g. Design and Construction Histo.~~~ Charles S.
Miles , consulting engineer of Wilkes—Barre , designed Bryant
Pond Dam in 1913 . Construction of Bryant Pond Dam probably
commenced in 1913 or 191 14 . There was an old timber crib
dam at the site before this date. The darn was being
cons tructed by Andrew Raub , executor of’ the Samuel Raub
Estate , who was the original owner. The darn was originally

(
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4c.

intended for recreation. Construction was started without
the knowledge of the Pennsylvania Water Supply Commission
(PW ’SC), who was legally responsible for issuing a permit
prior to construction. The PWSC , upon discovering that the
d am was being cons t ruc t e d , issued an order , in June 191~~,
to stop construction until plans for the dam were submitted
and approved. The partially constructed dam was inspected
by the PWSC in early July 1914 . They discovered that t}~e
dam as constructed varied significantly from the aesign.
They ordered that the Owner submit plans showing how the
dam was constructed to that date and the proposed plans to
complete the structure.

Revised plans were submitted to the PWSC in late
July 1914 , and a permit was issued dependant upon the
removal of certain poor construction conditions
incorporated into the original construction. The dam was
inspected by the PWSC in September , Novem ber , and
December 1914 . Both the PWSC inspection reports and a
letter from Mr. Miles indicate that the requirements of the
PWSC had been met , except that the core—wall near the right
abutment was constructed 1-foot below design elevation.
The PWSC ordered remedial measures for the area. Specifics
concern ing the construction are addressed in Section 2.

( In the first post—construction inspection by the
PWSC during 1919, deterioration of’ the structure was noted.
Re pairs were ordered. Repairs were again ordered after the
inspection of’ 1920. These were apparentl y never
accomplished. Specifics concerning the inspection reports
referenced hereafter are in Appendix A.

Br ya n t  an d Wil li ams , an ice company , acquired the
darn sometime between 1920 and 1922. Repairs were again
ordered after the next PWSC inspection in 1922. In the
PWS C ins pect ion of 1 923, it was noted that only some minor
repairs had been accomplished. Further deterioration was
noted in the inspections of’ 19214 and 1926 , when re pai rs
were again ordered. Repairs were again ordered in 1928.
An inspection by the  Commonw ea lt h in 1 929 no ted t ha t some
re pairs had been ma de but  t ha t t he d am was st ill in poor
con dition. Additional repairs were ordered. Although some
f u r th er re pairs were accom pl ished , the Commonwe alth
threatened legal action in 1931 if’ all the required repairs
were not made. The Owner accomplished further repairs in

H (
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( 1932 and 1933. The dam was overtopped in 1933 for a depth
of’ 0.5 foot; it was reported that no damage was done to the
em bankment. Although some additional work was done in
1 93 14 , much additional remedial work remained.

Repairs were again ordered in 1936; these
included the remova l of flashboards that had been placed ot.
the main spillway crest. In a 1938 inspection by the
Commo nwe alth , it was noted that the flashboards had beerS
remo ved , that two ice chutes had been constructed along the
top of’ the dam , but that other repairs had not been made.
The Owner stated at this time that he could not entail
further expense for repairs.

The Commonwealth dropped the matter until 1952 ,
when the Pennsylvania Fish Commission (FF0) took interest
in th e str u c t u r e . The Comm onweal th , in conjunction with
the PFC , inspected the dam . Although it was “in a state of
complete disrepair ” , w it h numerous  def ects , it was the
Commonweal th ’s opinion that it would “last another
10 years” . The Commonwealth informed the PFC in 1952 that
the dam would have to be rebuilt , but that rebuilding or
extensive repairs would not be required in the immediate
future. The Commonwealth informed the PFC that work to be
un derta ken imme diatel y in or der to p ro tect t he s t ru cture( for the immediate future included:

“ 1. Remove all brush , t r e es , etc. from the
em ban kmen t an d for at least ten feet below
the dam .

2. Remove enough of the present concrete core
wall to secure a level crest throughou t its
length. This will cause overtopping to
occur as a relatively thin sheet over the
entire crest length and prohibit
concen trations of flow at a few spots.

3. Additional heavy stone riprap will probably
be necessar y on th e downs t ream face to
provide an adequate fill to support the
badly cracked core wall.

4. It may be necessary to place some thoroughly
com pacte d clay f ill on the u p stream face in
the area of’ the spillway to cut off
excessive leakage at that point. ”

The PFC leased the dam about this time .

~~~~~~~
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There was a misunderstanding about the terms of’
the lease. The Owner thought that the PFC would repair the
dam . He wrote to the Commonwealth in 1971 , com plaining
about its condition , wh ich he claimed was hazardous. The
Commonwealt h responded to the Owner that , alt hough it was
in poor condition , it was not in imminent danger of
failure. In January 1972 , the FEC confirmed this opinion
in a letter to the Commonwealth. In February 1972 , the
Commonwealth asked the FEC if they intended to maintain
darn at the site; the Commonwealth stated that the dam was
in poor condition and that “it is our open question whethe ’
the existing dam shoul.d be rehabilitated or removed” . The
FF0 responded that they were trying to settle the terms of
the lease with the Owner.

The Owner reported that , two days prior to the
• peak flow from Tropical Storm Agnes in June 1972 , a dam

upstream failed , causing the overtopping of Bryant Pond Dam
an d the breaching of the embankment. The PFC terminated
their lease shortly after this. Apparently, noth in g
immediately was done to repair the embankment. The Owner
engaged an engineer to determine the feasibility of
repairing the embankment. The engineer , Sweiriberg and
Kol esar Assoc iates , of’ Forty Fort , surveyed the embankment

r in January 1975 (Plate 5). -

Tropical Storm Eloise in September 1975 , caused a
substantial flow through the already breached dam . In
Octo ber 1975 , the Commonwealth met with the Owner and
inspected the darn . The Owner stated that he wanted someone
to repair it. The Commonwealth stated that the Owner would
have to fund the repairs himself. The Owner tried to
obtain funds from the Small Business Administration (SBA).
T heir loan was d epen dant  u pon app rova l by the Commonweal th
of plans to repair the dam .

Plans were su bmit te d to the Commonweal th  in
January 1976. The plans were prepared by Sweinberg and
Ko lesar Associates. The plans show a completely new
s t r u c t u r e , with the portion of the existing dam to remain
to be determined by the Commonwealth. As such these plans
are not re levan t  to this report.

T he Owner  di scusse d h is in t e n t ions with t he
Commonwea lth in April 1976. Previously, the Commonwealth
had indicated that the plans were unsatisfactory because

-5-
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( - they did  not invo lve  an anal ysis of the existing structure.
A pparently the Owner then proposed to place large boulders
“against the downstream face of the dam ”. The Commonweal th
indicated that they would approve this , although they still
would consider the darn to be in an unsatisfactory
con dition.

The Owner acquired some funds from the SBA . He
used these to repair the dam to its present condition.
Since 1975 , a dwelling has been constructed about one—half
m ile downstream from the dam in the f’loodplain.

h. Normal Operational Procedure. The pool is
maintained at spiliway crest with excess inflow discharged
ove r the spillway.

1.3 Pertinent Data.

( .
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SECTION 2

EN G I N E E R I N G DATA

2 . 1  Design.

a. Data Available. Very little engineering data
wer e ava ilab le for rev iew for t he s t ructure as or iginally
designed or as modified during construction. In a study
performed in 1914 by the Pennsylvania Water Supply
Comm iss ion , an account of’ design con cep ts , geology,
construct ion ma terials and met hods , an d des ign f e a t u r e s
was prepared for the components of’ the dam from interviews
with the Owner , visual ins pect ion , and other sources. The
1 9 1 4 study also included ana ly ses for hyd rology and
hydraulics. A summary of the results of’ the analyses is
on file.

b. Design Features. The project is described in
Paragraph 1.2a. The various design features of’ the dam
are shown on the Plates at the end of the Report. The
existing features are shown on the Photographs in
Appendix D. A plan and profile of the dam , as designed ,
are shown on Plate 2. During construction , the aux iliary
spillway shown on this plate was lengthened to 200 feet.
Also , 2 chutes have since been added across the top of’ the
dam (Photograph D). A typical section of the dam as
designed is shown on Plate 3. A profile of the spiliway
is shown on Plate I4~

c. Design Considerations. The core—wall is
unre inforced and relatively thin. It is shown as being
2 feet t hick on Plate 3. The 1 9 1 4 Penns yl van ia Wa ter
Supply Commission Report states that the trench in which
the core—wall is founded is 4 to 6 feet deep. The trench
cave d in dur ing construct ion and t he trench was
re—excavate d arid filled with concrete to a thickness of 3
to 4 feet. The core—wall was carried up for a height of’
8 feet with a design thickness of’ 2 feet , at whi ch point
the wall was battered to a thickness of 1 foot at its top .
it is not certain the wall was designed to carry the
ant icipated loads.

2.2 Construction.

a. Data Ava ilable. Construction data for the
or iginal s t ruc ture that are ava ilab le for rev iew cons ist
of’ the information contained in the 1914 report prepared
by the Pennsylvania Water Supply Commission. The
Pennsylvania Water Supply Commission ’s first report , of
the dam as partially constructed , stated :

( 
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“No care has been taken to make an impervious
em bankment. The surface of’ the ground has not
been stripped , an d the logs of’ the old timber —

cri b have not been entirely removed ; the old
cree k channel has been f illed w ith rock from t he
u pstream toe to the core wall ; the earth has
been brought to the dam in scrapers and dumped
in a loose fill , no attempt being made to
deposit it in layers , or to pick out the stone ,
and the only means of’ compacting it was the
t rave l over it.”

As noted in Paragraph 1.2g , the Pennsylvania
Water Supply Commission ordered changes to be made. In
par t icu la r , it ordered future earthfill to be placed in
layers and compacted , the logs of the old timber dam
r emove d , and the- stones in the creek bed removed.

T he recor ds s tate that these or ders were
complied with. It should be noted that the
partially—constructed uncompacted embankment on an
uns tripped foundation was allowed to remain. Furthermore ,
t he recor ds sta te t hat no at temp t was ma de to compact the
rockfill on the downstream side of the core—wall.

( b . Construction Considerations. It appears that
initially the dam was poorly constructed. This may
explain its poor performance history .

2.3 Operation. There are no forma l records of operation.
The records in the PennDER files indicate the embankment
has performed poorly.

2.4 Evaluation.

a. Availability . Engineering data were provided by
t he Bureau of Dam Safe ty, Obs truct ions , an d Storm Water
Management , Department of’ Environmental Resources , Common-
wealth of Pennsylvania. The Owner made himself available
for information during the day of’ the inspection.

b. Adequacy . The type and amount of design data and
ot her engineer ing data are limite d , and the assessment must
be based on the combination of’ availa ble data , visual
inspection , performance histor y , hyd rologi c assum p t ions ,
and hydraulic assumptions.

c. Val idity . There is no reason to question the
val idity of the available data. Some of the data is in
conflict , but the conflicts are relatively minor .

— 1 2 —  
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SECTION 3

VISUAL INSPECTION

3.1 Findings.

a. General. The overall appearance of the dam is
very poor. Deficiencies were observed as noted below . A
sketch of the dam with the location of deficiencies is
presented in Appendix B on Plate B-i. Survey information
acquired for this report is summarized in Appendix B. On
the day of the inspection , the pool was 0.6 foot above
spillway crest. The design main spillway is termed the
spillway hereafter. A

b. Embankment. The embankment is in very poor
condition. Thick brush is growing along 50 percent of’ the
upst ream slo pe an d at the righ t abu tment of the downstream
slope. The upstream slope in the 60—foot long reach that
was breached during Tropical Storm Agnes is vertical with
ev idence of a minor amount of erosion. The top width in
this breached area is 6 feet. The Owner reported that this
area was repaire d af ter  Tro pical Storm Elo ise , but that he
had insufficient funds to complete the repairs . Therefore ,
th e down stream slope of the re paire d b reac h sect ion has
been left vertical for 4 to 5 feet. At the bottom of the
vertical drop, rockfill extends to the toe of the slope.
At the top of the dam in the breach area , a i— foot by
2— foot by 6— inch deep depression was observed.

The top of the core—wall is visible along the top
of the dam , exce pt in the breach area. It tilts about 1450
downstream along the ent ire top of the dam exce pt in the
b reac h area , where it has been washe d away , an d in certa in
o ther areas , where it has b roken off and is lying on the
downstream slope. The top of the earthfill on the upstream
side of’ the core—wall is uneven. It is a maximum of’
1 .6 feet below its design elevation except adjacent to the
spillway , where it is 2.7 feet below its design elevation.
The top of the core—wall , exce p t at the b reach area , is a
max imum of 2.3 feet below its design elevation. The
exisiting profiles are shown in Appendix B.

( -13-

—
~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~

- ~~~~~~



The r o c k f i l ~ on t h e  d o w n s t r e a m  sId e  of the
core—wall is very uneven. Beneath one of the ice chut es ~ t
is washed o~ t. The rockfiil is covered with large , broken
pieces of concrete. Some of these are part of the
core—wall. The Owner reported that others are the remains
o~ an 010 ice house that he used ir . 1i~~4 of roc~ fill to
repair the embankment. Saepa~ e ‘was observed dcwn~ trear.
f r o m  t h e  e m b a n k m e n t .  D i r e c tij  at tne toe of tne embankment
a seep e s t i m a t e d  a t  1 gprr . was f i o w i n ~ frDm a ~‘~O s q u a r e
f o o t  w e t  a r e a .  A b o u t  53 fc~et wnst r~ a~, the s e ep a g e
in c r e a s e d  to  a t o - i t ~C gpm a t  a l c ca i i z ’~c a rea .  This
seepage  t h e n  f l o w e d  to  t h e  C C ~~~~i~~ . At  t h e  cr e ’ . -~ , t h e  t o t a l
seepage  was e s t i m~ t e d  at  23 g p s .  As a r e s u l t  o~’ the
previous overtopr ings , the entire area downstream from the
dam is covered with sediment ano :ebris. Additional
seepage was observed near the outlet works , as described
hereafter.

c. Appurtenant Structures. The spiilway is i n
fair condition. As water was flowing over it , a detailed
visual inspection was not possible. It was noted that. the
d o w n s t r e a m  edges  of t he  cascades were  j agged  and  e roded .
Cracks were observed in the cascade slabs . The spillway
w a l l s  a long  t h e  cascade  are  l o w .  The top of wal l  is
0.6 foot above the cascade at one point. The area to the
l e f t  of the  l e f t  s p il l w a y  w a l l  is r -ockf il l  covered w i t h( poorly placed concrete. At the downstream toe of this
a rea , seepage estimated at 10 gprn , including a localized
seep of 5 gpm , was observed. The core—wall to the left of
the spillway is intact. Cracks , which extend entirely
through the structure , were observed at 4 locations. The
wall is tilted forward near its center ; it is also bowed.

There was no evidence of an auxiliary spiliway.
It apparently was washed out or it was indiscernable from
the remainder of the core—wall.

The outlet work s is in very poor condition. The
remains of the gate operator were observed immediately
upstream of the spiliway. At the downstream end , a flow of
a b o u t  1 c f s  was d i s c h a r g i n g  f r o m  t h e  r i g h t  c on d u i t .  No
flow was visible from the left conduit. Although the
conduits were reportedly constructed of concrete , they
appear to be dry masonry covered with concrete. It is
possible to see daylight through the left side of the left
con duit. Seepage estimated at 20 gpm was observed
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immediately downstream from the conduits. The Owner
reported that an attempt had been previous ly made to plug
the conduits with concrete and soil. Fle stated that the
attem pt was not entirely successful.

d. Reservoir Area. Harveys Lake , whico controls
about 50 percent of the drainage area , was visited on tie
day of the inspection. Harveys take watershed mostly
consists of’ wooded rolling mills and the lake itself.
C o n d i t i o n s  at  the  o u t l e t  to the  la,< e a re  s k e t c h e d  in
Appendix C. The uncontrolled drainage area , which is below
t h e  R a r v e y s  bake d r a i n a g e  area , is m o s t l y  wooded w i t h
rolling hills. Some of it is swampy. The remains of’ the
dam upstream of Bryant Pond , which failed at the start of
Tropical Storm Agnes , were observed. Development in the
uncontrolled drainage area is minor. About 3 families live
along the shore of Bryant Pond.

e. Downstream Conditions. Immediately d o w n s t r e a m
from Bryant Pon d Dam is a small b r idg e that p rov ides ac cess
for the families who live to the left of the damsite.
Abou t 0.5 mile downstream is one dwelling built on the
fringes of the floodplain. The dwelling appeared to be of
recen t construction. Four persons were observed at the
dwelling on the day of’ the inspection. About 300 feet
downstream from the dwelling is a 12— foot high roadway
embankment with four 6—foot diameter corrugated metal
culverts. A bout 14 miles downstream from the roadway is
f-larveys Creek Canal Diversion Structure , which is owned by
Pennsylvania Gas and Water Company and which is used for
water supply. At the upstream end of the reach between the
roadway embankment and the diversion structure , there are a
few dwellings about 15 to 20 feet above streambed. The
rema inder of the reach is wooded and uninhabited. Access
to Bryant Pon d Dam is from a public roa d near the right
side of the dam via a short unpaved private road.

I 
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SECTION 14

OPERAT IONAL PRO CEDURES

14 .1 Procedure. The reservoir is maintained at spiliway
crest , Elevation 1104 .7 , with excess inflow discharging
over the spillway and into Harieys 7reek. The emergency
d rawdown o u t l e t  work s is i n o p e r a b l e .

14 .2 M a i n t e n a n c e  of Dam.  The dam is v i s it e d  ve ry
f r e q u e n t l y  b y the  O w n e r .  I n f o rmal  i n s p e c t io n s  of the  dam
are  made by t he  O w n e r .  Forma l i n s p e c t i o n s  are not  made .
B r u s h  is cu t  at irregular intervals. As described in
Paragraph 1.2g , the many repairs ordered ~.‘or t h i s  dam have

0 essentiall y not been made. The repairs that have been made
ic not follow good engineering practice.

4 .3 M a i n t e n a n c e  of ;e r a t i n~ F a c i l i t i e s .  The o p e r a t i n g
f a c i l i t i e s  a re  not oçerable.

4 .4 W a r n i n g  Sys tems  in E f f e c t .  The O w n e r  s t a t e d  t h a t
there is no emergency operation and warning system .

14 .5 Evalua tion of Operational Adequacy . The maintenance
of the embankment and spillway is very poor. The outlet( works is not operational nor could it be made operational.
Inpsections are necessary to detect hazardous conditions at
the dam. An emergency operation and warning system is
necessary to mitigate the hazards downstream , should stress
become evident at the dam . Judging by the records in the
PennDER files , th e Owner does no t have th e resources to
ma intain and repair the structure.

4
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SECTI ON 5

HYDROLO GY AND HYDRA ULICS

5 .1  Evaluation of Features.

a. Design Data. The Pennsylvania Water Supply
Commiss ion  p r epa red  a r epor t  upon  the  a p p l i c a t io n  of’ the
Owner , prior to issuing a permit for  t h e  c o n t i n u e d
c o n s t r u c t i o n  of the  dam . In t h a t  r epor t , t hey  e s t i m a t e d
t he de sign s p i l lw a y  capac i t y  to be greater than 1 ,790 cfs.
This was the combined capacity of both spiliways. As noted
in Section 3, the auxiliary spillway no longer exists.

For the existing spiliway located near the left
abutment , a discharge capacity of 285 cfs was used for this
study. The existing spillway capacity was estimated
including the effects of the low top of the dam
(Appendix C).

b. Experience Data. The dam was overtopped in 1933
by 6 inches. No damage was reported from this overtopping.
I t  was ove r topped  and b reached  d u r i n g  T rop ica l  Storm Agnes

F in  J u n e  1972 , a p p a r e n t l y  because  of an u p s t r e a m  dam( f a i lu r e .  The b reach  was not  repaired when the dam was
aga in  over topped  by T rop i ca l  Storm Eloise in
September  1975 . It is not poss ib le  to e s t ima t e  the  f low
for  these  o v e r t o p p i n g s  because the then existing top of dam
p r o f i l e  is u n c e r t a i n .

c. Visua l  O b s e r v a t i o n s .

( 1 )  Genera l .  The v i sua l  i n s p e c t io n  of B r y a n t
Pond  Dam w h i c h  is descr ibed  in Sec t ion  3, resulte d in a
n u m b e r  of obse rva t i ons  r e l evan t  to hydrology and
hydraulics. These observations are evaluated herein for
the various features.

(2) Embankment. The low areas along the top of
the embankment reduce the spillway capacity. Other
observations concerning the emban kment are in Section 6.

(3) Appurtenant Structures. These features are
evalua ted in Sect ion 6 .

H ~~~ -17-

- 
~~~

- ~~~~ -



(14 ) Reservoir Area. No conditions were observed
in the reservoir area that might present significant hazard
to the dam . On the day of the inspection , a visit was made
to Harveys Lake Dam . There is a roadway and culvert
immediately downstream from the dam (Photograph J). It
appeared that the roadway and culvert would be the control
fo r  a l l  but  low f lows . This  is conf i rme d by the analys is
in  A p p e n d i x  C.

The b r e a c h e d  dam obse rved  u p s t r e a m  f r o m
B r y a n t  Pond Dam confirms the Owner ’s statement of a
u p s t r e a m  dam f a i l u r e .  H o w e v e r , j u d g i n g  by t he  size of the
u p s t r e a m  dam , s u b s t a n t i a l  a d d i t i o n a l  i n f l o w  to B r y a n t  Pond
must have been occuring for the upstream dam to overtop
Bry ant Pond Dam .

The assessment of the dam is based on
existing conditions. The effects of future development are
not considered .

(5) Downstream Conditions. No conditions that
would present a hazard to the dam were observed downstream .
Although the recently constructed dwelling is at the
fringes of the floodplain , the roadway immediately
downs tream of it makes its p ro bability of being floo ded

r high , were a failure of Bryant Pond Dam to occur. The
o ther dwell ings near t he cree k are suf fic iently high that ,
although property damage might occur , the probability of
loss of life is low . Harveys Creek Diversion Structure
migh t sustain minima l damage from a failure of Bryant Pond
Dam . Because of the number of’ person s observ ed at the
recently constructed dwelling on the day of the inspection ,
a high hazard classification is warranted for Bryant Pond
Dam . Access to Bryant Pond Dam is good.

d. Overtopping Potential.

(1) Spiliway Design Flood . According to the
criteria established by the Office of the Chief of
En gineers  ( OCE ), the Spiliway Design Flood (SDF) for the
s ize (Sma ll) and hazar d potent ial (H igh ) of Bryant Pond Dam
var ies between the Pro bable Maximum Floo d (PMF) and the
1/2 PMF. Because of the small downstream population , the
1/2 PMF is selected as the SDF.

-
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(2) Description of Model. The watershed was
modelled with the FIEC— 1DB computer program . The HEC— 1DB
com puter p rogram com putes a PMF runof f hyd rog ra ph an d
routes the flows through bot h reservo irs and stream
sections. In addition , it has the capability to simulate
an overtopping dam failure .

The PMF inflow com ponent to Harveys Lake Dam
was computed and routed through the dam. The outflow was
routed downstream and combined with the uncontrolled PMF
inflow component to Bryant Pond Darn . The combined flow was
routed through Bryant Pond Dam . Identical methods were
used for various percentages of the PMF.

( 3 )  Summary of Results. Pertinent results are
tabularized at the end of Appendix C. The analysis reveals
t hat t he ex ist ing Bryant Pond Dam can pas s 2 percent of the
PMF without overtopping. It is estimated that , with its
design conditions , Br yant  Pon d Dam cou ld have passed a bout
20 percent of’ the PMF. This latter case was not modelled
on the computer.

(14 ) ~pillway Adeguac y .~ The criteria for rating
a spiliway is presented in Appendix C. Since the dam
cannot pass the 1/2 PMF , a further analysis was performed.
It was assumed that Harveys Lake Dam would not fail. It
was al so assume d t hat no in flow occure d downs t re am of
Bryant Pond Darn . In addition , it was assume d that Bryant
Pon d Dam would develop a breach 60 feet wide 0.1 hour after
being overtopped by 0.3 foot . A breach of this size
resul ts in an outflow of a bout 8 ,300 cfs. The resulting
outflow was rou ted downstream . The locations of cross
sect ions used for routing are shown on Plate C— i. For the
3 percent PMF storm , t he water  surface near th e recently

-
‘ 

constructe d dwelling would increase 8.3 feet over the water
surface that would occur if the darn did not fail. For the
1/2 PMF storm , there is not a significant increase in water
surface because the peak storm flow , exclus ive of any dam
fa ilure , is close to the peak flow with dam failure. The
spiliway capacity is rated as seriously inadequate.

-19-
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability .

a. Visual Observations.

(1) General. The visual inspection of Bryant
Pon d Darn , which is described in Section 3, resu l t e d in a
num ber of observations relevant to structural stability.
These observat ions are evaluate d here in for t he var ious
features.

(2) Embankment. Brush and trees growing on or
near the embankment are undesirable. The performance
history of the embankment indicates that excessive
se t t lement has been occur r ing a lmost  cons tan tly since t he
em bankment was completed. The records are replete with
or ders to raise and repair the em bankment , especially the
downstream rockfili. As none of the repairs were ever
fully completed , as s t a t e d in t he rec or ds , it is not
poss ib le to de te rm ine the  amoun t of s e t t l emen t  occur r ing
over any given period. As noted in Section 2, the initial
poor cons t ruc t ion p rac tices ma y be t he cause of the  poor

( performance.

T he see page observe d downstream from t he
em bankment is significant. As some of the seepage areas
are localize d , they may indicate a flow concentration
through parts of the embankment. As the area downstream
from the embankment is covered with sediment and debris ,
and because seepage could be occurring beneath the
se diment , a full assessment of the seepage is not possible.

As noted in Section 2, it is uncertain that
the thin , unre inf’orced concrete core—wall was properly
designed to sustain the anticipated loads. As the rockfill
downstream se ttled , the pass ive pressures , which may have
been relied upon in design , never fully developed. In its
p resent s tate , the concre te of the core—wall is in good
con dition. The top section of the core—wall appears to
have been overstressed and therefore failed. The core—wall
beneath , where visible , appears to be close to vertical.
Howeve r, judging by its present condition and performance

( . 20-
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history , the core—wall cannot be relied upon to resist
( embankment loads or to act as a cutoff. As replacement of

the core—wall wou ld require the excavation of’ the
em bankment , the em bankment is cons id ere d to be beyond
repair.

(3) Appurtenant Structures. The conditions at
the spillway are an indication of the lack of maintenance.
The low side wa l l  is a hydraulic design deficiency . The
seepage observed  f rom the  toe of the  e m b a n k m e n t  at each
s ide  of the  spillway may be emanating from the spiliway,
judging by the open areas in the spillway walls and the
cracks in the spillway slabs . Judging by the poor
condition of the concrete conduits at the downstream end ,
it is not certain the outlet works conduits are watertight.
Some of t he see page o bserve d imme di a tely downstream from
the right conduit may have been emanating from the conduit.
T he Owner ’s plugging of the conduits was not totally
successful. The upstream closure is unreliable.
Fur the rmore , there is no way of’ drawing down the reservoir.
As repair of the outlet work s would require its complete
re p lac emen t , the outlet work s is considered to be beyond
repair.

b. Design and Construction Data. There is no record
of a stability analysis for the embankment or of’ a( structural design for the core—wall. Both the design and
the construction methods used , as previously described , are
deficient.

c. Operating Records. There are no formal records
of operation. As noted previously , t he per formance his tory
of the em bankment is poor.

d. Post—construction Changes. The records in the
PennDER f iles indi cate that t he re pairs that have been
attempted were not accomplished adequately because of
insufficient funding and lack of knowledge of good dam
design and maintenance. Not repairing the washout , which
p resen tly ex ists on the em bankmen t , leav es the core—wall
w ith less downstream support than in other areas. In view
of it s performance histor y , th is is of concern. The
repairs made to the breach that was created during Tropical
Storm A gnes are of major concern. The breached area was
repaired with soil of unknown quality. The method of

~~~~~
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placement is not known. The existing topwidth in this area
is 6 feet. The upstream side of’ the repaired breach area
is vertical for the upper 2 feet. The downstream side is
vert ical , at one area , for the upper 5 feet. A depression
on the top of this area was noted. Should the repaired
area become saturate d , for  wha t eve r  reason , the sta bi lit y
of the repaired area would be less than marginal. A
failure of this area would re—create the breach caused
during Tropical Storm Agnes. There is no certainty that
the breach would not develop beyond its past size.

e. Seismic Stability . Bryant Pond Darn is located in
Seismic Zone 1. Normally it can be considered that if a
d am in thi s zone has ad equate fac tors of safety under
static loading conditions , it can be assume d safe  for  an y
expected earthquake loading. However , there is no evidence
to suggest that the embankment would be stable during an
earthquake.

(
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SECTION 7

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

PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment.

a. Safety.

(1) Based on visual inspection , available
recor ds , calculations , an d past opera t ional  pe r f o r m a n c e ,
Bryant Pond Dam is in very poor condition and is judged to
be u n s a f e , emergency . With existing conditions , the
s piliway w ill pass only 2 percent of the PMF w ithout
overto pping the dam. A failure of the darn will increase
t he hazar d to loss of life at one recently cons t ructe d home
downstream . The spiliway capacity is rated as seriously
inadequate. The embankment has been overtopped twice in
its operational history .

( 2) Fur thermore , excess ive se ttlement has
occu r r e d on t he em ba n k m e n t , es p ec ially on th e downstream
rockf ill , over its entire operational history . This has
contr ibuted to the breaking of the concrete core—wall. At( p r e sen t , the core—wall is broken and tilted over the entire
length of the dam , exce p t w here the dam was b reache d an d
subsequently repaired. As the core—wall cannot be relied
upon to be effective , t he em ban kment  is cons idere d to be
beyond repair.

(3) The at temp te d re pairs by the Owner were not
designed or made in accordance with good engineering
practice and are inadequate. The repairs to the breached
area are unsafe .

(14) The outlet work s is considered to be beyond
repair. There is no means of drawing down the reservoir.

b. Adequacy of Information. The information
ava ilab le is such that an assessment of the con diti on of
t he dam can be inferre d from th e com bi nat ion of visual
inspect ion , past performance , and computations performed
prior to and as part of this study.
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c. Urgency . The recommendat ion in Paragraph 7.2
should be implemented immediately .

d. Necessity for Further Investigations.
Accom plishment of the measure outlined in Paragraph 7.2
will not require further investigations by the Owner.

7.2 Recommendations and Remedial Measures.

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

(1) Draw down the reservoir and then breach the
dam . The breach should be of sufficient size that it is
not poss ib le to impound any s ignif icant quantity of water
behind the darn during a flood. The method of breaching
shoul d be in accordance with good engineering practice.
The breaching should be performed under the supervision of
a p rofess ional engineer and it shou ld be care fully
accomplished by an experienced contractor to avoid creating
a hazard downstream. Any structure that might replace the
existing dam should be considered a new structure by the
Commonwe alth. Due consideration of the poor performance
hi story of the exist ing features of t he dam shou ld be given
before an attempt is made to incorporate them into a new
structure.
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AP PENDIX C

HYDROLOGY AND HYDRAULICS

In the recommended Guideline a for Safety Inspection of Dams ,
the Department of the Army, Office of the Chie f of Engineers (OCE) ,
established criteria for rating the capacit y of spiliways. The recom-
mend ed Spiliway Design Flood (SDF) for the size (small , intermediate ,
or large) and hazard potential (low , significa nt , or high) classification
of a dam is selected in accordance with the cr iteria . The SDP for
those dams in the high hazard category varies between one-half of the
Probable Maximum Flood (PMF) and the PMF. If the dam and spillway
are not capable of pass ing the SDF without overtopping failure , the
spiliway ca pacity is rated as inadequate . U the dam and splllway are
capable of passing one-half of the PMF without overtopping failure ,
or if the dam is not in the high hazard category , the spiliway capa city
is not rated as seriously inadequat e . A spiliway 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
downstream of the dam ,

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

(c) The dam and spiliway are not capable of passing one-ha lf
of the PMF witho ut overtopp ing failure .

(
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A PPENDIX C

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  River Basin

Name of Stream: k c~ ~~
. -i ~ ~ . ~~ €~ ~~. 

&

Name of Dam : ~~~~~ ~~~~
NDè ID No.: /•

~/; ~~~~~~~~~~~~~~~~~~~~~~~

IJ ER ID No.: 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Latitude: N ~~// ° /?~~~~~ 

‘
.G’~~~ Longitude: ~V ~~ ~ ~~9 ’ 

‘ ,ç

Top of Dam (low spot) Elevation : 1/ C~ ,~~~~~ /

Streambed Elevation : 
___________ Height of Dam: 

— ft
Reservo ir Storage at Top of Dam Ele vat ion: 

_________________  acre—ft
Size Catego ry : 

________________________________________

Hazard Catego ry: H .t~~~ (see Section 5)
Spillway Design Flood : V~- - : ~ m F i ~

- 
~~~~~~~~~ F

( 
~~~~~~~~ ~~~ p,;;p ~~ C C , ’  -~~~~~ -- ~~~,;

_
/ ~~~ 

-

UPSTREAM DAMS ~~~~~~
‘ 

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

Distance Storage
from at top of
Dam Height Dam Elevation

Name (miles) (ft) (acre—ft) Remark s
)-I~~~~V~~j ~ I.AV~6 ,- , ,

‘ 

~~t. 1\1J 1t T~ JI~ t~ L. L-.,4 gff

DOWNSTREAM DAMS
~~~~~~~~~ (ii fl~~~~. 

________ ______ J~~’ -ke i- ‘i-,
/-J ,~Ip~vj /~~ ~~LEK

_________________ .11’ ~~-
. .~ 

- -

H (- --  
_ _ _ _



- — ~~~~~ ~~~~~~~ ~~ - - River Basin
Name of Steam: i~J t ’si .~v’L ’7/ ’T ,  ~~~~~
Name of Dam: ~~~~~~ ~~~~~~
ND3 !DN~ ,: _____________________

Latitude: JJ ~1J c ‘

~~~~~~ c- ” - 
Longitude: kJ 7~ 

° 
~~~ 

/ 16 ”

DETERMINATION OF PM F RAINFALL
For Area 

___________________________

which consists of Subarea s Al of 
~~~~~~~~~~~ 2- sq. mile

1
€ _ _  -~

Total Dra inage Are a I H sq. mile
PMF Rainfa ll Index = .~~~~~~~~~ ) S~~~ in ., 24 hr . , 200 sq. mile

Hydromet . 40 Hydr omet , 33
(Susquehanna Basin) (Other Basins)

Zone N/A 
___________

Geographic Adj ustment Factor 9 ‘
~~ ~~~~ 1.0

Revised Index Rainfa ll 
— •

RAINFALL DISTRIBIJ j ’ZpN (perce nt)

Time Percent
6 hour s l i z _ I

12 ho~ys 12 . 3
24 houys 

_ _ _ _

I 

- 48 hours j 3 9
72 hours 

_ _ _ _ _

96 hours 
_______

—— —
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Data for Dam at Outlet of Subarea 1..
(see Sketch on Sheet c-j)

Name of Dam: H ~ ~Height : F r - t 
— 

(existing)

Spiliway Data : Existin g Design
Cond it ions Cond itions

Top of Dam Elevation S a ~ H ~~~
-r ~

Spillway Crest Elevation -

Spiliway Head Available (ft) ______________ 
______________

Type Spiliway 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

‘C ” Value - Spiliway 
_____________  _____________

Cre st Length - Spillway (ft) 
_____________ ______________

Spiliway Peak Discharge (cfs) 
______________ ______________

Auxiliar y Spiliway Crest Elevation 
______________ ______________

Auxilia ry Spiliway Head Available (ft) 
______________  ______________

Type Auxiliary Spiliway 
_______________________________________

“ C” Value — Auxilia ry Spillway 
_____________ ______________

Crest Length — Auxilia ry Spiliway (ft) 
_____________ ______________

Auxiliar y Spiliway
Peak Discharge (cfs) 

______________  ______________

Combined Spiliway Discharge (cfs) 
______________  ______________

Spiliway Rating Curve : F ~o r~~ ~~ F 0 L L C) L ET~~
Elevation p Spillway (cf a) OAuxtliar ySpillway (cfs) Combined (cfs)

_ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  C’
_ _ _ _ _ _ _ _  - - - --—- - - — - - - — - - -—/25 -7 

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

I2±~e’ _ _ _  

—
________________ ‘-H i-
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1~~~~I 
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3.

Dat a for Dam at Outlet of Subarea 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

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

Stora ge Data :
Stora ge

Area mUlion
Elevat ion (acres) galp acre—ft Remarks

J / Lj (0. Lf ELEVO* 0 0 0 _ _ _ _ _ _ _ _ _

i~~S� = ELEV1 ~? = A 1  7f l3  
_ _ _ _  _ _ _ _ _ _ _ _

_ _ _ _ _  ~~~~ ~i~~cs
_ _ _ _ _  

/ c42o 
_ _ _ _  _ _ _ _  _ _ _ _ _ _ _

(

**

* ELEVO = ELEV 1 — (3S 1/A1)

I ’ ** Plan imetered contour at least 10 feet above top of ~am

Reservo ir Are a at Top of Dam is I ~ percent of watershed .

J Remarks: _________________________________________________

_ 
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U ~ u River Basin

Name of Stream: ~~~~~~~y L

Name of Dam : ~~Ryi~r-rc 
‘
~P~~i ’ t :~

NDC ID No , : ___________________________

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

Latitude : N ~~ t~~ i~ O~~
” Longitude: ‘v—J 7~ ~ I /5

11

Drainage Area : .l L4 . Z 2 ~ sq. mile
Dat a for Subarea : P~ ± (see Sketch on Sheet C-~JJ
Name of Dam at Outlet of Subarea : ~ /_h ~ E
Drainage Area of Subarea: c~~. ~ sq. mile

Subarea Characteristics :

Assumed Losses : 1 . 0—inch initial abstra ct ion + 0 .05 ln/~zr

( 
The following are measured from outlet of subar ea to the
point noted :

L = Length of Main Wat ercourse extended to the divid e = i~1/ ~4 mile
LCA Length of Main Wat ercourse to the centro id = t—4/ )~ mile

Fro m NAB Data : ~ I ‘ ‘ ~ F 
- - -

~~~

C~.,7 1- ’ - - . i~ - - ‘~~~~~~ ~~~~~~~~

Cp= O.-30 
~~~~~

Cfl 
_ _ _ _ _ _ _ _  I

~ O/ ’J~~~ ~~~
T P = 9 w f l~~~~5~4~j~~

3 = 1.39 (hrs)

Flow at Start of Storm = 1.5 cfs/sq . mile x Subarea D.A = 9. 9 cfs
Computer Data :

QR CSN = -0.05 (5% of peak flow)

RTI OR = 2 . 0

Remarks:

I 

- 

C-,,

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

I—-- I~~~. - -  - -- 
_ - -

_~ _ ~ ;I-~ 
- 

-
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Data for Dam at Outlet of Subarea / ~ ~~~~(see Sketch on Sheet C-~j)

Name of Darn: ~~ 1-’-/ fi s’i1- \~ o

Height : ______________________ (existing)

Spillway Data : Existin g Design
Cond itions Conditions

Top of Dam Elevation I OG .7 ..S~~~~
— T~~

Spiliway Crest Elevation I I O~/ 7 _____________

Spiliway Head Available (ft) 2. 0 
______________

Type Splllway ~~~ ~ C-1~ ~ ~. -r ~ i~ W c~

“C” Value - Spiliway 2.7 
_____________

Cre st Length - Spiliway (ft ) H 0 _____________

Spillway Peak Discharg e (cfs) 
______________  ______________

Auxilia ry Spiliway Crest Elevation 
_____________  _____________

Auxiliary Splllway Head Available (ft) —

( Type Auxiliary Spiliway —

“C ” Value - Auxiliary Spiliway 
_____________  _____________

Crest Length - Auxilia ry Spillway (ft) —
Auxiliar y Spillway

Peak Discha rge (cfa) —

Combined Spiliway Discha rge (cfs) 3o s 
______________

Spiliway Rating Curve : 5~~ ~) ~ ~ 1~ ~

Elevation 0 SPiUw av (cfs) 0 Auxiliary Spillway (cfs] Combined (cfs)
Jio ’L~L -__________

I1~JS~,3 
___________________ _____________________________ __________________

J 1 6 7. L 
_______________________ 3R I

________-- )~~, 1iii’1.7 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _

j / / 7 ,L) 
_ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _

/ 12.S.71 
_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _

- ~~~~~ -, . ,.J.~l-
- _ •
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GANNETT FLEMING CORDORY •USJECT FILE NO. ___________

AND CARPENTER. INC.
HApN,$~ U*G. PA. ~e~~~~~~~~~. _____ ~.

4 C O MPU T ED ST ______________ OA T S  ______________CHECkED ST ______________ DATE__ _

- . -~ -- I.. L. I-’- - r\ ~~ ( - -

(
~~ r ~~~~~ . -

- 
/
~~ -~~.f \ ‘~L~à

~~ ~ - 1 L ~~~~ r~

r~ ~~~~~~~~~~~ ~~~~~~~ ~~

-

I -

/ J o.c./7 - .~ ~~~~~~~~~ L. L.
-‘ //“4’ -i / ~~ //C.L.1 7

t \V  V~~LC.C I~~’( ~~~~~~~ \i _ ’_

c L ~4AS~4- kv ~~. ~~. cA # c. 4.7

_ _- _ _  - 
T 

-

0 0 0
IIc~~~& .~; ~,‘o I Lo s.3

~ic Ho~ .7
iI~~~.o / ,3 Lf 2... (

~io
//~~~~~ J~ l l O 1 . ~
JI~~~I s 7  

~~~~~~~~ ~7O 
~~~//~~~7~~~ ,~ ,3 L~ -~ 3-Sc) o~~~8 I~~o7SJ /o 5 . c  3,3 J~~).. 

~~~~~~~ 1. 1 2 —  j~~c~~.j
/ / C~ .C- ~ ,3 J~~~2- i,s~4/ / I

~~.C C.~ ~~C’~1~— 40 1,~~
z_ IIl~~~/ / i ~ .C 7,3 2S~ - 90 hlLl.7

/ /  i~~. ~ 90 3,43 III 7.~~~~~~~~ / 5 ~
, ’

~ ~,cI 2_ HO 1/ ) cJl ~ .7j

(S
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Dat a for Dam at Outlet of Subarea P ;2.~
Name of Dam: l~ - / f ~r~
Stora ge Data :

Stor age
Area million

Elevatio n (acres) gals acre—ft Remark s

1c ?c�.~9= ELEvcr 0 
- 

0 0 
_ _ _ _ _ _ _ _

I ) O ~~7 = E L E V l LS A1 R~7 ~~ a = s i~~~_______

J 1ô~ .7 
_ _ _ _  _ _ _ _  J3~~ ~~~~~~~~~~~~ri~~~~

/110 2— 27— _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _ _ _ _

112-0 3o 
_ _ _  _ _ _  _ _ _ _ _ _

(

**

* E~UWO — I]LLIVI— -(OO 1/A1)~ 
* 

- ~~~~~~~~~~~~5 CI~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~

** Planimete red conto ur at least 10 feet above top of darn

~ ~~~~~~~~~ 
COP-J’rROLL~~~Reservo ir Area at Top of Dam is 

______ percent ofAwatershed .
Remarks: _________________________________________________

(

I
_  _ _ _ _ _ _



(
Dat a for Dam at Outlet of Subare a ~4 2.-.
Name of Dam: ~~~~~‘Ap-fr ~~~~~~
Breach Data:

Sketch of Dam Profile (not to scale) :

~~~~~ /r 1-I)---~- ’ ~L~’ /

~~~~~~~~ ~~~~~~~~~~~~ 
1 - :~~.L/ ~~~~~~~~~~~~~~~~

Sketch of Top of Dam (not to scale) :

~~~~~~~ 6d ‘~ ~I(

Soil Type from Visual Inspection: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Maximum Perm~1s~ ible Velocity (Plate 28 , EM 111 0—2— 1601) 2,�t fps
(from Q = CLH ~” = y eA and dept h = (2/3) x H) ,‘~ L..~ ~I

HMAX = (4 /9 V2/C2 ) = 0~VP f t . ,  C = 3. 1
HMA~X + T ~~~o f D ~

’
m E1ev. = /1 07.0 = FAI LEL

(Above is elevation at which failure would start )

Dam Breach Data :

BRWID = 
_ _ _ _ _ _ _ _ _ _ _ _  

ft (width of bottom of breach)

Z = 
_ _ _ _ _ _ _ _ _ _ _ _  

(side slope s of breach )

ELBM = /O~ 3, 0 (bottom of breach elevat ion ,
minimum of zero storage elevation)

WSEL = 11 OW. 7 (normal pool elevation)

T FAIL = 
_ _ _ _ _ _ _ _ _ _ _ _  mins

= 0, / hrs (time for breach to develop)

F ~~~~~~~~~~ —5— — 5— — - 
- 

~

_

J~~ ~~I.
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— River Basin

Name of Stream : H ~~~- ~~~ / ~~- J.c ~

Name of Dam: ~ ~-< -~i~~ ~

Latitude : 1~J ~/ /  ° /9’ C-~~ Longitude: k” 7~~ ~ 0 ‘-1’ J�
Drainage Area : Li - 2- ~‘— sq. mile

Data for Subarea : ~~~ (see Sketch on Sheet C—.fj)
Name of Dam at Outlet of Subarea : ~IH~~/ n r - -~~~ ~~ DP ’~L)

Drainage Area of Subarea : P . ~c sq. mile

Subarea Characteristics:

Assumed Losses: 1,0-inch initial abstract ion + 0 .05 in/hr

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

I ’ L = Length of Main Watercourse extended to the divide = 9.2. mile

LCA = Length of Main Watercourse to the centroid = /. .2-. mile

From NAB Data: A ~ ~ I ~~ Pt. ~ki ~ F
Cp =  

_ _ _ _ _ _ _ _

CT
Tp = CT x ( L x  LCA) O 3 = I. $-1/ (hrs)

Flow at Start of Storm = 1.5 cf s/ s q .  mile x Subarea D .A 11. / ~ cfs
Computer Data :

QRCSN —0 . 05 (5% of peak flow)

RTIOR =2.0

— Remarks: ______________________________________________
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& A P P E N D I X  E
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1 . General Geology . The datnslte an-I r~ seri oir are
located in Luzerrie County. The r o - ~k formations exposed irt
Luzerne Count y range from tr~e Post— Pottsv .lie ~~rma ti ons ,
of PerLnsylvarl id n Age , down to the -Thondi~ a fcrm~~ ior., of’
Middle Devonian Age . The Wisconsi n ter3~~nal !rcr ~ ir4e
crosses the soutnern part of the County, a r o  the ~re~ terpart of the Cc~ nty ~s covered by glacial ct-~~ft. Extens s.~ edeposits of glacial o~ twasr. occur along tne ~usquehanna
River and less extensive cerosits along the smaller
streams .

Near ly all of Luzerne Countj ~ies In the Valley
and Ridge Province in which nearly all the rocks have been
stron gly folded. I I~ g~ ing from north to south across the
Coun ty , f i v e  ma jo r  fo lds  are e n c o u n t e r e d , al l  of which
t r e n d  n o r t h e a s t .  The f i r s t  of t hese  is a s h a l l o w  s y n ol i n e
on the cre st of N or th Moun ta in , for.~1.ing the Mehoopnay coal
bas in .  The second is the Milton An tic iir1e , wr3ich exposes
t h e  Po r t age  grou p in t h e  n o r t h w e s t e r n  pa r t  of t h e  C o u n t y
a n d  g r a d u a l l y  f l a t t e n s  ou t  t o w a r o  t h e  n o r t h e a s t .  The t h i r d
and most  p ronounced  is the  L a c k a w a n n a  S y n c lin e , wh ich
o r i g i n a t e s  in L a c k a w a n n a  C o u n t y  to the  n o r t h , and  has
preserved the post— Pottsville formations throughout the
Wyoming Valley. The maximum depth of’ this syncline is
reached in the vicinity of Wilkes—Barre and Plymouth. The
double rim of this syncline is formed by tne resistant
Pottsville formation and Pocono sandstone , separated by the
less r e s i s t an t  Mauch  C h u n k  sha l e .  The f o u r tn  fo ld  is t h e
Berwick (Montour ) Anticline , which exposes a few feet of
the Ononoaga formation in the vicinity of Reach May er 1 .
This fold reaches its maximum development farther west and
on ly the eastern portion reaches Luzerne County. The fifth
ma jor fol d com p r ises a ser ies of ant ic lines ~nd syncliriesform ing the Eas tern M idd le An th rac i t e  F~ elc in the vicinity
of’ Hazleton . The syriclinal basins in ;..r.is region are
re la t ively shal low an d there are lar ge areas from whi ch all
coalbeds have been eroded.
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The general oips of the region vary from 00 to( 1400 , and the maximum dips are found on the rims and within
the synclinal coal bastr.s. The relatively ~oftP o st — P o t t s v i l l e  beds in tri e~~ cores are  ~e’i e re~ v fo l ced  ar .d
oo nt o rt e d  w i t h  n u m e r o u s  m i n o r  I a u i t s .  Tr ~ nort hern and
easternmost parts of the County t c rd er  the Ap~ alacnian
P l a t e a u  P r o v i n c e  and a re  c r a a r a c t e n i z e d  sy r . o r - i z c n t a l , or
n e a r l y  h o r i z o n t a l  s t r a t a .  The Cat :~~ c~~~~~ ir .~~n . ta l  ~ r o5a. p
of rock s u n d e rl i e s  those  p a r t s  of L~~z e r r .e C- ~u .t ”  onat are
o u t s i d e  of the five ma~ or folds.

2. Site Geology . Bryant Pond Dam is situate c on an .
“uncertain foundation ” of’ the Catskill formation of late
Devonian Age. The Ca :skill formation is composed of red
shale , red and gray crossbedded sandstone , white sandstone , 

S
and gray shale and sandstone. This formation underlies the
county and crops out north and south of the Wyom irg Valley.
Crossbedding , channeling, and cut— and— fill features are
commo n to the sandstone and conglomerate units. Bedding is
usually well developed with thicknesses ranging from less
than one foot to 10 to 16 feet in the coarser beds. Shales
of this formation tend to air—slake. Sandstones and
conglomerates are moderately resistant to weathering.

I n f o r m a t ion concern ing th e ac tua l foun dat ion
conditions is scant. The original owner reported to the
Penns ylva n ia Wate r  Su pp ly Comm iss ion t hat the concrete
core—wall was foun ded on either “rock or hardpari ”.
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