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LEVEI2 ‘7’
PHASE I REPORT

NATIONAL DAN INSPECTION PROGRAM

‘~~~~ ~~~ ~~~~~~~~~~~~ ~i .
Name of Dam: BEAR GAP NO.6

State & State Number: PENNSYLVANIA , 49—1

County Located : NORTHUIIBERLAND AND COLUMBIA

Stream: SOUTH BRANCH ROARING CREEK , SUSQUEIIANNA

Date of Inspection: ((June 13, 1978~~

.>Ba sed on a visual  inspec tion~ past p e r fo rmanc e and ava i la b le en gineer i ng
dat a, the darn and i ts appurtenances appear to be in f a i r  cond i t ion .  The
fo l lowing  recommendations are made:

l ’
~ The owner shall make a deta i led hydrologic  and hy d r a u l i c

analysis fo r  th i s  dam and improve the spiliway capaci ty  to
meet the requ i rements  of this  stud y.

2 .) The owner - h a ll  c a r e f u l l y  mon i to r  the  seepage on th e  dan and
take  remed ial ac t ion  if seepage increases  or if t u r h i d i t v  in
the  seepage water  is discovered or if embankment slough age
would occur.

In accordance w i t h  th e Corps  of Eng ineers ’ e v a l u a t i o n  gu idel ines , t i lL
sp il iway capaci ty  is inadequate  to pass the l~~1F ( P r o b a b l e  ~l , i x in u m  Flood )
w i t h o u t  o v e r t op p i n g  the dam. The sp il iway c a p a c i t y  Is capab le  of p a s s i n g
on ly  34 ’ percen t of the P~h F peak inf low and , t h e r e for e , it is cons idered
to be s~ riousl y inadequate .

A fo rma l  su rve i l l ance  and downs t ream w a r n i n g  sys tem s h a l l  be dev eloped
by the owner to be used d u r i n g  per iods  of hi gh p r e c i p i t a t i o n .

a~i”1’~r~~ 1’~
MCtA~’.Sf- 7t-~~
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~~

,’~ _ _ _

Submitted By:

P~OF~ S~ NAt
B iR ; t: R ‘\SSOC I ALES , INC .
HARRISBURG , P LNN SY LV AN I A  HIND*IK JONGSUA

Date : .Jul y 31, 1978 
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SECTiON 1 - PROJECT INFORMATION

1.1 GENERAL

A. Authority

The Dam Inspection Act , Public Law 92—367 authorized the
Secretary of the Army, through the Corps of Eng ineers , to ini tia te a
program of Inspections of dams throughout the United States . The Phase
I Inspection and Report are limited to a review of available data , a
visual inspection of the dam site and basic calculations to determine
the hydraulic adequacy of the spiliway .

B. Purpose

The purpose is to determine if the dam constitutes a hazard to
human life and property.

1.2 DESCRIPTION OF PROJECT

• A. Description of Dam and Appurtenances

The Bear Gap No.6 Dam is an ea r thf i l l  dam with a concrete
core , which is founded on rock in a cutoff trench . The length of the
embank m en t is 1,540 feet and the maximum structural height is 70 feet.
In 1924 , the ori ginal dam was raised approximately 16 feet to its present
hei ght. The concrete core wall was extended upwards and a 3 feet high
parape t was placed on the core wall above the embankment . The sp iliway
is located at the ri ght (no r th)  end of the embankment. and has an 82 foot
long ogee section. The sp il iway chute was heavily damaged in 1972
(Ag nes) and has been reconstructed . Appendix D, Pla tes III  thro ugh V II
show reproductions of photog raphs and details of this dam . Bear Gap
No.2 Dam is located 4.4 miles downstream from this darn, and Lake Kline
is 3. 2 miles upstream. All these dams are owned by the same company .

B. Locatio n: Mount Carmel Township,  Nor thumberland
Coun ty & Cleveland Township , Columbia
County . -
U.S. Quadrangle , Mount Cannel , Pa.
Latitude 40°—50.O’, Long itude 76°—25 .2’
(Appendix D , Pla tes I and I I )

C. Size Classification : Intermediate (height 60 feet).

D. Hazard Classifica tion: High (see Section 3 . l .E) .

E. Owne rshi p: The Roa r ing Creek Water Company
204 East Sunbury Street
Shamokin , Pennsy lvania 17872

— 3 —
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F. Pu rpose: Water  Supply

G. Desi gn and Const ru ction His to ry

The avai lable data in the fi les of the Pennsylvania Department
of Environmen tal Resources is very limited . The earliest information is
da ted May, 1912 , in which reference is made to an application for  raising
the embankmen t and sp illway. Photographs indicate that this construc t ion
was completed in 1915. In 1924, the embankment was raised another 19±
feet to the pr esent height and a new sp iliway constructed . The desi gn
and construction specifications were prepared by Ganne tt , Seelye and
Fleming, Ha r r isburg,  Pennsy lvania . Appendix D , Plate  VI , is a sketch
indicatin g a typ ical section of the dam. During tropical storm Agnes in
June , 1972 , a considerable washout occurred in the spillway chute which
cons isted of stone paving . The damage s tar ted about 200 feet  downstream
from the ogee section. Repairs for the chute were designed by Gannett ,
Fleming, Corddry and Carpen ter , Inc., and construction was completed in
June , 1975.

H . do rmal Operati~~ P rocedures

The impounded water is used for  domes tic wa ter supp ly. This
dam is owned by The Roaring Creek Water Company , a priva tely owned
company . Water  can be taken from the lake at d i f f e r en t  levels , with a
f lex ib le  pi pe.

1.3 PERT IN ENT DATA

A. Drainage Area (square miles) 8.8

B. Disch arge at Darn Si te  (cubic feet  per second )
Fo r hydr au lic calcu lations see Append ix B

Maximum known flood at dam site 1,850

Out le t  tu nnel low pool outlet  at pool Elev . 1, 023 50

• Out le t  tunnel  at pooi Elev . 1,067 140

Sp iliway capac ity at pool Elev. 1,072 (top of
earth fill) 3,000

Sp iliway capacity at pool Elev. 1,075 (top of
pa rapet)  6 , 100

C. Elevation ( feet  above mean sea level)

Top of 3—foot hi gh parapet 1,075
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Top of earth f i l l  1, 072

Sp iliway crest 1,067

Upst ream portal invert of outlet tunnel 1, 020

Downstream portal invert of outlet  tunnel 1, 016

St reambed at centerline of dam (Est imated)  1,015

Maximum tailwater (Estimated) 1,015

D. Rese rvoir (miles)

Leng th of maximum pooi 1.9

Length of normal pool 1. 5

E. Sto rage (acre—feet)

Normal pool (Elev . 1067) 3 , 980

Top of embankment (Elev . 1072) 4,960

Top of parapet (Elev . 1075) 5 ,600

F. Rese rvoir  Surface  (acres)

Top of parapet 218

Top of embankment 206

Normal pool 185

C. Darn

For a typ ical sec tion see Appendix D , Plate VI.

Type: Rolled earthfill with concrete core .

Leng th: 1,540 feet.

Heig ht: 70 feet above core wall foundation.

Top Wid th: 32 fee t, including a 2—foot parapet.

Side Slopes: Upstream — 211 to IV above Elev .iOS0
• 2.511 to 1V below Elev .l050

Downstream — 211 to lv
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Zoning : Conc rete core wall extending 3 fee t  above embankment.

C u t o f f :  Concrete core wall (maximum wid th 8 f e e t ) .

Grout  Cur ta in :  Included in specifications for  the 1924 extens ion
o f cu to f f  wall. Unknown for the older section .

H. Regulating Tunnel

Type: 30—inch diameter cast iron pipe

Leng th: Es tima ted — 300 fee t

Closure: Gate valve in intake tower and gate valve in gate
house at downstream toe of darn .

Access: Br idge from breast of dam to intake tower. Gate
house at toe of dam is at grade.

Regula ting Facili t ies : Manually operated valves as noted above .

I. Sp iliway

Type: Modified ogee with vertical upstream face and flat
top (see Sheet I of Append ix B).

Length of weir: 81.5 feet.

Cres t eleva tion: 1,067 fee t on owner ’s p lans (USGS topo map
shows 1068).

Ups tream channel: Spillway is at right end of dam . Appr oach
chan nel is wide open and appears to have an upwa rd slope of
about .5 percent. At the upstream side of the weir , the
channel is about 2 feet deep at normal pool stage .

Downstream channel: The spillway chute was destroyed by the
1972 flood and it has since been rebuilt with several arrange-
ments of concrete channels and steel sheet piling cells. it
now has a total length of about 1,400 feet. Starting at the
bo ttom of weir cres t there is abo ut 120 fe et of gentle slope ,
a 10—foo t drop to a bucket , a second 10—foot sloping drop with
staggered concrete baffles , a 1000—foo t concrete channel which
is almost level, and then a final 10—foot slop ing  drop w ith
staggered concrete baffles.

J. Regulating Ou tle ts

Low flow inlet to outlet conduit with invert elevation of
about 1020.

-•--- —‘4
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SECTION 2 — ENGINEERiNG DATA

2.1 DESIGN

• A. Data Available

1. Hydrology and Hydraulics

The files of Pennsylvania Department of Environmen tal
Resources (PennDER) did not contain any hydrologic or hydraulic inf or—
mation. There was no Permit App lication Report on file for the raising
of the dam in 1912 or in 1924. A letter dated 1926, reports that the
sp illway was designed for 650 cfs per square mile .

2. Embankment

The files of PennDER did not contain any drawings for the
construction of this dam. The owner has in his office a set of drawings
with some details of the ra i s ing  i~ 1924 , and r e fe r red  us to Gannet t ,
Fleming , Corddry ~nd Carpenter , In c . ,  his consu l t an t .  Plate VI in
Append ix D is a sketch of the  in f o rm a t i o n  obta ined in the owner ’s office .
PennDER ’ s f i les  contained the specif icat ions for  the 1924 raising of the
dam.

3. Appurtena nt Structures

Desi gn c r i t e r ia  and design ca lcula t ions  fo r  the ~p p u r ten an t
structures were not available in the PennDER files. Construction photo-
graphs show the excavated trench fo r  the c u t o f f  t rench and a photograp h
taken in 1938 indicate that the sp illway waste channel extension was
constructed with hand laid riprap. Design drawings for the reconstruction
of the  spillwa y c h u t e  are in the PeunDER f i l e s .

B. Design Features

1. Embankment

The material, used for the embankment during the raising
in 1924 was to be spread in layers not exceeding 8 inches , and each
layer was to be harrowed , cleared of stones larger than 6 inches and
rolled . Each lay er was to be watered if deemed necessary . The ex tens ion
of the core wall was to be placed in a t r ench  excavated throug h - i the
permeable strata. Drill holes at 6 foot centers and 25 feet deep were
to be grouted under 60 lbs. per square inch pressure. After placing the
concre te  c u t o f f  wal l , the trench was to be backf il l ed  in s i x — i n c h  layers .
The wall was constructed with expansion joints at 30— foot centers.

- 7 -
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2. Appurtenant Structures

In 1924 a new spiliway was constructed and a concrete
arch bridge was constructed across the spillway just below the ogee
weir . The top of the old intake structure was removed and a new concrete

• extension was constructed . The actual gatehouse was built of rubble
stone on the concrete extension. A new valve house at the downstream
toe was constructed in 1924 and rubble stone masonry was used for its
construction .

C. Design Data

1. Hydrology and Hydraulics

PennDER ’s files did not contain any hydrologic or hydra ulic
design data except that a letter stated that the sp i l iway had been
designed for a discharge of 5,700 cfs.

2. Embankment

PennDER ’s files did not include design data or design
cri teria for the embankment. There was no indication of borings , test

• pits or a geological report.

3. Appurtenant Struc tures

Design criteria or design data for the appurtenant structures
were not available for review.

2.2 CONSTRUCTION

The available construction data consisted of the construction
spec ifications for the raising in 1924 and some construction photo-
graphs . Tue specifications and the plans , in time owner ’s off ice , referred
to a two—span concrete encased steel beam brid ge across a 75— foot wide
sp il.iway . This design was changed to a single concrete arch brid ge
across an 81.5 foot wide spillway.

2.3 OPERATION

The purpose of, time dam and appurtenant structures is to supp ly
domestic water . Formal records of operation were not available for
review.

2.4 EVALUATION

A. Ava ilability

The oniy available design data i n PennDER ’s files consis ted of
• construction specifications and construction photographs . The owner has

— 8 —
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a set of blue prin ts wi th design details of the raising of the dam in
1924.

B. Adequacy

1. Hydrology and Hydraulics

Design criteria and data were not available in the files
except a statement that the sp iliway was designed for 5,700 cfs.

2. Embankment

The description of embankment construction and a review
of the typical section indicates that the embankment design was adequate .

3. Appurtenant Structures

There  were no detailed design drawings in time f i l e s
available for review.

C. Operating Records

No formal operating records were available for review . Trop ical
storm Agnes (June, 1972) caused an approximate discharge depth of 3.6
fee t over the sp illway weir. A considerable length of the spillway
chute was washed away and 25 feet deep gullies were formed . On August 10,
1972, the owner was instructed to draw down the lake to 10 feet below
normal pool elevation. This order was rescinded on May 11, 1976, after
the wasteway cimannel was reconstructed .

D. Post Construction Chang~~

No reported modifications have been made to time embankment.
Aft er the washou t in 1972 a steel sheet pile cell was constructed in
1973 across the spillway channel to prevent further progression of time
gully .  A d d i t i o n a l  c o n s t r u c t i o n  on the sp illway channel occurred in the
next few years , consisting of energy dissipators and a new channel.
Construction of these improvements was completed in Nay, 1975. Construc-
t ion drawings  and spec i f i cat i ons  for  th is  r econs t rus t ion  are in the
f i l e s  of P enn D ER .

E. Seismic Stability

Thm e dam is located in Seismic Zone 1 and it is cons idered that
t ime  s t a t i c  s t a b i l i ty  w i t h  no rmal  safety factors is sufficient to withstand
minor e a r t h quake induced d ynamic fo rces .  No ca lcu la t ions  or s tud ies
have been mad e to confirm thmis.

— 9 —
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• SECTION 3 — VISUAL INSPECTIuN

3.1 FINDINGS

A. General

The general outward appearance of the dam and appurtenant
structures is good . The reservoir and embankment give a pleasant appear-
ance and are well maintained . The visual checklist is in Append ix A.
Photographs taken during the inspection are reproduced in A ppendix D ,
Plates III, IV and V.

• B. Embankment

Time horizontal alignment of the dam is curved at the sout.h end
(left abutment) . The top of time dam is 32 feet wide (Appendix I), Plate
Vl) and h as a 3 foot high concrete parapet on the upstream side. The
parapet appeared to be maintained in excellent condition. The ~treanm
slope is protec ted by riprap and did not show any irregularities . The
downstreama slope has a good grass mat and is mowed at regular intervals .
Some seepage and wet spots were detected during the inspection. See
schematic plan in Append ix D for appropriate location. The amount of
seepage was not considered excessive and no transportation of fines was
noted . Mr. Douglas McWilliams , owner of the company , stated in a phone
conversation that these areas dry out in the summertime .

C. Appurtenant Structures

Time appurtenant structures all appear to he in good condition.
An arch bridge is located across tu e spiliway just below time ogee section
(Appendix I), Pla te iv) . The sp iliway bad been heavily damaged during
t rop ical storm Agnes in June, 1972. The damage started about 200 feet
downstreanm from the ogee section. The spiliway cimute was redesigned and
cons t ruc tion was completed in 1975. Photograp lm s on Pla te IV and V show
time new sp illway channel and energy dissipators.

The intake structure is located on time upstream side of the
dam and is access ib le  by a brid ge. The s t r u ctu r e  was locked and could
no t  be inspec ted . N r .  Sacona , r e p r e s e n t a t i v e  of t i m e  Bear Gap Wa te r
Company,  s t a t e d  tha t  t he re  were th ree  valves and tha t  all valves are
ope ra t ed  r e g u l a r l y .  One intake pipe has a f l ex ible end and can he
raised or lowered w i t h  a chain to ob ta in  the most  des i rab le  w a t e r  q u a l it . v .
Time b l o w o f f  p i pe has a 30—inch ga te .  Time valve house was in ~easonabI y
good c o n d i t i o n  amid is easy accessible .

D. Reservoi r  Area

T u e  r e se rvo i r  area  is very well kept. The lake is surrounded
by woods and the lake banks did not show any erosion prob l ems .

— 10 —
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E. Downstream Channel

A new channel wi th  a s tone bed and dikes was const ructed in
1973. There are two locations with steep drops and energy dissipators.
Below the last drop structure the water enters time natural channel which
is sufficiently wide and clear . The Bear Gap No.2 Dam (NDS //816) is
about 4.4 miles downstream and just below that dam is the intake darn.
Farther downstream several homes and farm buildings are located within
time flood plain. Failure of this dam would cause overtopp ing and
possible failure of Bear Gap No.2 Dam . Although no persons are living
near time stream between the two dams , the successive failure of both-i
dams would cause loss of life of more than a few and an appreciable

• economic loss. Time hazard classification for timis dam is considered to
be “Hi gh” .

3.2 EVALUATION

Time observed condition of the embankment and appur t enan t  s t r u c t u r e s
is considered to be good . Time embankment is cons t ruc ted  wi th  a concrete
core wall but no records of a toe drain were found . Some seepage was
apparent at two locations; one just beyond the downstream toe and one on
the embankment slope . The amount of leakage was, however , not excessive
and not considered to be serious at the time of inspection but could
worsen with time . A regular inspection program to monitor this seepage
should be implemented . The location of time arch bridge just below time
ogee section could be restricting the spiliway capacity and should be
analyzed (see Section 5 ) .

Personnel of time water company visit time site daily, althoug h not
all appu r t enan t  s t ruc tu res  are cimecked .

— 11 —
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SECTI0L~ 4 — OPERATIONAL PROCEDURES

• 4.1 PROCEDURES

This impoundment dam f or water supply is one of several dams owned
by t ime Bear Gap Wa ter Company, Shamokin, Pennsylvania . The owner of the
company owns a summerhouse and a hunting cabin close to the dam and the
area is well maintained and supervised . Time main purpose is to maintain
time lake at the normal pool elevation of 1067. No specific procedures
are in effect.

4.2 MAINTENANCE OF DAM

The area of the facilities is checked on a daily bas is and is very
• well maintained . Although time grass on time downstream slope was rather

high on the day of inspec tion, time owner ’s representative stated that
the slope was mowed regularly .

4.3 MAINTENANCE OF OPERATING FACILITIES

According to Mr. Sacona, company representative , the valves are
operated several times a year . The outside condition of time valve imouse
was good , bu t time intake structure was locked and keys were not avail—
able. The valve operation was , timerefore , not inspected.

4.4 WARNING SYSTEM

There is no formal  warning system in effect.

4.5 EVALUATiON

Time general opera tional procedures are accep table , except that no
formal warning system is in effect. Regular operation of the blow—off
valve should be encouraged .
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SECTION 5 — I I YDRAUL I C/ II YDROLO GI C

5.1 EVALUAT ION OF FEATURES

A. Desi gn Data

The hydrologic and hydraulic analysis available from PennDER
for Dam No.6 was not very extensive. No area—capacity curve, frequency
curve , unit hydrograph , design storm , des ign flood hydrograph , nor flood
rout ings were subm itted by the designer to PennDER. Time files did
contain a 1926 letter from C. E. Ryder , of time Pennsylvania Water and
Power Resources Board , which says tha t time spiliway was desi gned to pass
650 cubic feet per second per square mile or a total of 5,720 cubic feet
per second . Calcu la t ions  mad e fo r  th is repor t  g ive a to ta l  c a p a c i t y  of
6 , 100 cubic feet  per second . (Assuming pool containment  to top of
parape t wall , elevation 1075, and that this wall is structurall y capable
of such conta inment  — see Sheet N o .8  of Appendix B ) .  The “ C” curve
would requi re  a capaci ty of 820 cubic fee t per second per square  mile or
7200 c f s .

A spillway rating curve and a reservoir area—capacity curve
have been computed for this report (see App endix B).

B. Experience Data

Time owner fu rn i shed  in fo rma t ion  about a hi gh—water  mark fo r
the June , 1972 flood . Calculations made for this report indicate a
d ischarge of 1,850 cubic feet per second for that flood . That discimarge
was suff icient to severely damage time sp illway chute (see Appendix B).

C. Visual Observations

On tiie date of time inspection , no condi tions were observ ed
that would indicate that the appurtenant structures of the dam could not
opera te sa tis fac tori ly during a flood event , until the dam is overtopped .
(There is a question as to the elevation at which the dam would be over-
topped — see Sheet No.8 of Appendix B).

0. Over topp ing P o t e n t i a l

C o r n p a r i s on  of t ime es t imated PMF peak in f low of 18 ,000 c f s ,
wit im time estimated ultimate spiliway capacity of 6,100 cfs , indicates
that the potential for overtopp ing of Dam No .6 exists.

An estimate of time storage effect of - ‘e reservo ir shows timat
Darn No 6 (hoes not have time necessary storage available to pass 1/2 PMF
without overtopp ing (see Appendix B).

- 1 3 -
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B. Sp iliway Adequacy

Bear Gap No.6 Dam has a size classification of “Intermedia te”
(60 feet high and a capacity of 5,600 acre—feet), and a hazard potential
of “h i gh”. (Bear Gap No.2 Dam , which also has a hazard potential classifi-
cation of “High” , is about 4.4 miles downstream). These two classifi-
cations indicate a Recommended Spiliway Design Flood (SDF) equal to the
PMF.

Calculat ions made for  timis r epo r t  indicate  t ha t  Bear Gap N o . 6
Dam will be over topped by the PMF and its spillway is, therefore , con-
sidered to be inadequate .  Since these calculations further indica te
tha t the darn will be overtopped by the 1/2 PMF , the sp illway is considered
to be seriously inadequate (See Appendix B, Sheets 5, 6 and 7).

Time PMF peak flow for timis site is 18,000 cfs and tim e ultimate
spiliway capacity is 6,100 cfs , or 34 percen t of the PMF peak flow .

Timere are four darns in series on this stream . Starting at
the top,  they are: Lake Kline Dam , Bear Gap No.6 Dam , Bear Gap No .2
Dam , and Bear Gap No.1 Darn. Calculations indicate that the 1/2 PMF
will overtop each of these dams regardless of time failure or non—failure
of the remaining three.

Calculations made for this report indicate that the masonry
arcim bridge located 11 feet downstream from the spillway weir does not
imave any effect on time discharge rating of timat weir (see Appendix B,
Sh eet 1).

The Imyd rologic analysis for this investigation was based upon
existing conditions of the watershed . The effects of future development
were not considered.

— 1 4 —
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SECT ION 6 — STRUCTURA L STABILITY

6.1 EVALUAT ION OF STRUCTURAL STABILITY

A. Visual Observa tion

1. Embankmen t

Timere were no visual indications of undue embankment
stresses or sloug hage. Excep t for a small amount of seepage near time
lef t abutment just above the roadway leading to time valve i mouse (App endix

• D, Plate VII) the embankment was in good condition. A small amount of
leakage was also detected abou t 50 feet beyond the toe of time dam , nor th
of the valve imouse and located in a wooded area .

2. Appur tenan t Struc tures

Visual observations indicate no present stability or
stress problems in any of time appurtenant structures. A small amount of
spalling has occurred on the spillway walls near the spring line of time
arch br idge.

B. Design amid Construction Data

1. Embankmen t

Tim ere were no design criteria or design data available
for review. Tim e typ ical section shown on Pla te V~~, A ppe imdix D , indicates
a well eng ineered section with a concrete core wall extending to rock
surface. Time specifications for the 1924 raising of time darn specified a
good contact with time rock strata and that grouting was to be used . All
structures appear to be in good condition , indicating good construction .

2. Appurt emmant Structures

Ti m e ori g inal stone sp illway cha nnel was washed ou t in
1972 and was replaced wi th new construction. Time ahutnmemmt walls of the
spillway weir appear to be stable arid well founded . No specific design
data were available for review of the spillway weir or intake structure.

C. Opera t ing Records 
-

No formal opera ting records were available for review . The
only reported major problem occurred in 1972 during time Agnes storm when
considerable damage occurred to time spillway chute. Damage started at a
point 200 feet downstream from time weir and did not encroach-i on the
embankment.
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D. Post Construction Changes

The only repor ted modifications made to the original dam and

appurtenant structures consisted of reconstruction of approximately

1,000 feet of spillway channel , starting about 200 feet downstream from

the sp illway weir. This reconstruction included two sets of energy

dissipators shown on Plates V and VI1I, Appendix D.

E. Seism ic Stability

fimis dam is located in Seismic Zone No.1 and it is cons idered

timat the static stability is suf f i c i e n t to wi ths tand m inor ear thquake
iimduced dynamic forces. h owever , no calcula tions , stud ies , etc., were
made to confirm this conclusion.
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SECTION 7 — ASSESSMENT AND RECO MN ENDA TION S

7.1 DAN ASSESSMENT

A. Safety

The visual inspection, the review of available design da ta and
the operational history indica tes tha t the dam is in good cond it ion and
has been constructed in accordance with acceptable engineering practice.

The main concern is the spillway rapacity which is 34 percen t
of the PMF peak inflow and is considered to be seriously inadequate.

B. Adequacy of Information

Although the available information was limited , it is considered
adequate to make a reasonable assessment of the project.

C. Urgency

The recommendations made in this section should be implemented
as soon as possible.

D. Necessity for  Addi tional Studies

Add itional studies are required as outlined in time recommendations
listed in this section.

7 .2  RECOMMEND ATIONS

A. Facilities

In order to assure continued satisfactory operation of this
dam , the following recommendations are made :

1. The owner shall make a detailed hydrolog ic and hydraul ic
ana lysis for these facilities and improve the spiliway
capacity to meet the requirements found by timis analysis.

2. Time owner shall moni tor the seepage occurring at this
dam. If seepage increases or if turbidity is discovered
in the seepage water, or embankment sloughage is detected,
immediate remedial measures shall be taken.

B. ~p~ration and Maintenance Procedures

It is considered important that a formal surveillance and
downstream warning system be developed to be used during periods of high
precip itation.
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CHECK LIST - DAM IN S 1 ECT ION PROGRAM

PHASE I - V I S U A L  I N S P E C T I O N  REP ORT

NAD NO. 817

PA. 1i II 49—1 NAME OF DAM Bear Gap No.6 HAZARD CATE GORY Significant

TYPE OF DAN : Eartimfill
Itount Carumel Northumberland

LOCATION: Cleveland TOWNSHIP Columbia COUNTY , P E N N S Y L V A N I A

I N S P E C T I O N  DATE 6/13/78 
- 

WEATHER Cloudy — Cool T E M P E R A T U R E  50 ’s

INSPECTORS: H. Jongsma, R. hlouseal For Bear Gap Water Co.
Field:  Harry Sacona

A. Bartlett , R. Staecy Office: Douglas McWilliams

NORMAL POOL ELEVATION : 1067 AT TIME OF INSPECTION:

BREAST ELEVATION: 1072 POOL ELEVATION: 1067.25
Parape t 

- 

1075
SPILLWAY ELEVATION: 1067 

- 
TA I LWAT E R ELEVAT I ON : 

____________

~\P~X t hUM RECORDED POOL ELEVAT I ON : 1070.5 — June , 1972 (Agnes)

G E N E R A L  COMME N TS:
The dam has a pleasant appearance and the surrounding area is well kept.

Tim e parape t wall  across the en t ire top of time dam shows si gns of ag e
(54 years). Weathering and normal deterioration of the concrete is
visible. Maintenance care has patched much of the major deterioration.

Top of the parapet is elevation lO7S.±
Leng th of dam , not including spillway , is 1540 feet.
Sp illway length is 82 feet.
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L)AM NO. Ni~L) 811

VISUAL IN SPEC TI ON

R E M A R K S  ~.

LMB A NKM E NT OBSERVAT I ONS RECO IIMEFIDAT I ONS
A ’~~~1JRFACE CRACKS None 

-_______

B: UNUSUAL MOVEMENT 
- None eviden t

BEYOND TOE

C. SLOUCH ING OR EROS ION None eviden t 
- __________________________

OF EMBA N KME N T OR
ABUTMENT SLOPES

0. V E R T I C A L  & HORIZONTAL No obvious v~ r tical m isal~ gnment
A L I G N M E N T  OF C R E S T  or se t t lement .

Horizontal alignment curv d by desi gn

E .  R I P R A P  F A I L U R E S  None e~ iddnt~

F: J U N C T I O N  E M B A N K M E N T  Junct ions  appear  sound at all
& A B U T M E N T  OR areas of j o i n t u r e .
SPI  LLWA Y

G . S E E P A G E  - 

Seepage observed near time toe of the downstream
slope carrying beyond and below toe. Describe
as sligh t — no stead y flo — area is wet and
soggy however.

H.  D R A I N S  No toe drain . 
-— ________________________

J. GAGES & RECORDER 
- 

None

K. CUVER (GR~~T~1) Upstream — Rip Rap 
- ______________________

Top of Dam — grassed with stone wheel tracks .
Downs trea m — tall grass. 

—-~~~~~~ ~~~~~~~~~~~~~~ •~~~~~~ -~~~- - -
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DAM NO . MAD 817

V I S U A L  I N S P E C T I O N

I REMARKS &
O U T L E T  WORKS I OBSERVATIONS RECOMMENDATI ONS

Locked — could not inspec - .

A. I NTAKE STRUCT URE Owner ’s Rep . indicates 3 ipes;
one flexible

B . OUTLET STRUCTURE Valve House
14” & 18” f r o m in take
30” blowoff valve

C. OUTLET CHANNEL Small concrete structure
Seldom used for  b lowoff

0 .  GATES
14” & 18” valves.
30” ga te valve for blowof

E . EMERGE N CY GATE - -  _____________________________

30” blowoff valve

F . O P E R A T I O N  & - -  _______________________ __________

CONTROL hinimal

6. BRIDGE (ACCESS) 
~ridge to intake structur
from breas t of dam .
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DAM NO. MAD 817

V I S U A L  I N S P E C T I O N

R E M A R K S  &
SPILLwA Y OBSERVATI ONS RECOM flEN0A TIO~ 5

A. APPROACH CHANNEL Directly from the lake

B. ~W E I R :  Ogee — 82’± in leng th
Cres t Condit i on
Cracks No major distress
De terioration Normal — no apparent spa is
Fo un da t ion
Abut ments Walls show some spalling

C . DISCHARGE CHANN EL Concrete training walls I elow stone walls , ihen new
Lini n g  concrete walls.
Cracks Concrete apron , then stoi e bottom channel to
S t i l l i ng B a si i m ver t ical drop into stil ing basin — sheet p iling

and concre te walls wi th slop ing ch ute to channel
New construct ion see F.

0. B R I D G E  & P I E R S  • 

Arch brid ge over sp iliwa cha nnel
Sp illway , brid ge and con rete walls appear to
be a continuous structu e.

E. GATES & OPERAT I ON None
EQU I P M E N T

F . CONTROL & HIS TORY 
- ________________________ _________________________

Heavil y damaged in 197 2 - new sp illway chute
and cimannel.

hr_i •—
. 

~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ ~~~~ ~~~~~~~~~~~ - 4



— 
---- —

~~ 
—---- - —

~~~~~-- __
~~~,w

.,, - -- —
~~~~~~~~~ 

— — -  
~~~~~~~~ 

----
~
—_

~~ 
-_- _

~~
-.--

DAM NO . MAD 817

VISUAL INSP . :T IO I~

R E M A R K S  ~
MI SCLLLANEOUS OBSERVA T I ONS RECOM ML F JDAT I O IJS

I FJSTRUMEIITAT I ON

Monun ientat ion None

O b s e r v a t io n W e l l s  None

We i rs None

Piezom eters None

Other ——

R E S E R V O I R

S l o p e s  U pstream — wooded around ake

Sed i me n t a t io n No re cord

DO~ iISTRE1~h C HANN E L
Natural stream

C o n d i  t ion

Slopes  Wooded

Approx i mate 15
Popu I at i On

No. Homes
5

h~k. - 
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_______

GEOLOGIC REPORT

Bedrock — Dam and Reservoir

Formation Name: Mauch Chunk Formation.

Lithology: Gray ish red and reddish brown sands tone in terbedded
wi th similarly colored siltstone, mudstone and shale. Some timin
in terbeds of green to gray ish green mudstones are common . Cement
in the sandstones consists of hematite and silica.

Struc ture

The dam is located on the north limb of time complex syncline which
forms the Western Middle Anthracite Coal Field . The beds strike
N8 0° E and di p about 45°S, on the average. Local folds are possibly
presen t, bu t are no t mapped as there are almos t no bedrock exposures
in the valley of Roaring Creek.

There are a number of faults known to offset tue crest of Little
Mountain on the north side of the valley. None are mapped in the
vicinity of the dam.

Frac ture traces Imave time following trends: N43°E, Nl5° —2O°E, N—S ,
N5 °—lO°W, N 15°W and N35°W.

Overb urden

This is an old dam and no foundation information is in the file.
The spiliwa y was damaged in 1972 , and some core bor ing was done in
preparation for repairs. Bedrock was encountered , in one hole , at
36 fee t, bu t some, or all, of the ma terial above bedrock was par t
of the dam embankment. The bedrock was logged as light brown
sands tone and greenish brown shale. The color of the sandstone
indicates that it has been somewhat weathered .

The absence of bedrock ou tcrops in the valley indicated that there
probably is a cover of ten feet , or more , of overburden.

Aqu i f e r  Charac teris tics

While some of the sandstone units in time ~Iauch Chu nk for mat ion may
have some p r imary  poros i ty  and pe rmeab i l i t y ,  most , or all , ground
water movement is along bedding planes and fractures . Since the

~
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grains and cemen t of the rock are essentially insoluble m inerals ,
there is little chance of enlargement of fracture openings by
ground water movement.

Discussion

Ground water movement in the Mauch Chunk Formation is probably
pri ncipally along bedding . Since this dam is built at right ang les
to bedd ing strike , it is possible for ground water to move fairly
easily under the dam in the bedrock . There is, litt le chance of
enlargement of openings by ground water movement. The overburden
and weathered zone of the bedrock are more permeable. If these
were not cleared off sufficiently , or i n su f f i c i en tly grou ted , there
is a possibil ity of leakage. However , no leakage was repor ted
af ter trop ical storm Agnes in 1972.

Sources of Inf orma tion

1. Arnd t, H.H., 1971 “Geologic Map of the Mt. Carmel Quadrangle”
U . S .  Geological Survey Map G.Q. 99.

2. Air Photographs , scale 1:24,000 , dated 1969.

3. Core borings , f i le  informat ion , 1972.
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