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t PHASE I INSPECTION REPORT

NATIONAL DAN INSPECTION PROGRAN

BRIEF ASSESSMENT OF GENERAL CONDITION

AND

RECOMMENDED ACTION

Name of Dam: Huntsville Dam
(NDS ID No. PA-00553;
DER ID No. 40-5)

Owner : Pennsylvania Gas and Water Company

State Located: Pennsylvania

County Located: Luzerne

Stream: Huntsville Creek

Date of Inspection : 25 May 1978

Inspection Team: Gannett Fleming Corddry
and Carpenter , Inc .
Consul ting Engineer s
P . O .  Box 1963
Harrisburg, Pennsylvania l7l0~

Based on the visual inspection , available records ,
calculations and past operational performance , Hun t sville
Dam is jud ged to be in good condi tion . However , the spill-
way (main and auxiliary) will not pass the Probable Maximum
Flood (PMF) or one-half of the PMF without overtopping .
Computations for depth of overtopping with flashboards in
place indicate that the dam would be overtopped by about 8.6
feet during an occurrence of the PMF and by about 6.0 feet
during an occurrence of one-half the P1’~’. With flashboards
removed , the depths of overtopping for the PMF and one-half
the P~~ would be 8.1 feet and 5.4 feet , respectively . Con-
sideration of the ability of the ;tructure to withstand
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ove rt opp ing  to these depths  i nd icat e s  tha t  it cann ct  be
assumed that the structure would not fail under overtopping
conditi~ ns. If Huntsville Darn should fail due to over-
topping , the hazard to loss of l i f e  down stream from the  da~
would be significantly increased from that which would exist
just prior to overtopp ing. Based on criteria established
for these studies by the Department of the Army , Office of
the Chief of Engineers (OCE) , the sp illway capacity is rated
as seriously inadequate. The existing spillway can accom-
modate a flood with a peak inflow of 21 percent of the PMF
peak flow without overtopp in g . If the f lash boards wer e re-
moved from the crest of the main spiliway , the existing
spillway would accorr.modate a flood with a peak inflow of 30
percent of the PMF peak inflow without overtopping.

If both gates on the outlet conduits were cperable , and
if access to them was possible during large floods , the
existing discharge capacity for the dam would be increased
by about 500 cfs. This is about 20 percent of the total
existing spillw ay capaci ty,  as determined for the cor.d it ic r .
of having the flashboards removed .

Due to the potential for overtopping of the darn, the
following measures are recommended to be undertaken by the
Owner immediately:

(1) Remov e f l ashboar ds f r om main sp iliway crest.

(2) Develop a detailed emergency operation and
warning system for Huntsvi l le  Dam .

(3) Repair slide gate on lower outlet conduit.

( i .~~) Perform additional in depth studies of hy-
drology and hydraulics to more accurately ascertain the
required spiliway capacity for Huntsvi l le  ‘Dam and the nature
and extent of remedial measures required to make the spill-
way hydraulically and structurally adequate to pass the PMF .

In order to correct operational , maintenance and repair
deficiencies , and to more accurate ly determine the condition
of the dam , the following me asures are recommended to be
undertaken by the Owner in a timely manner :

(1) Monitor condition of mortar in joints and
amount of seepage from downstream face and make repairs
when necessary .

)
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I
(2) Make repairs to capstones on crest of structure .

(3) Excavate high area in approach channel of left
auxiliary spiliway .

(~~) Repair area at toe of left auxiliary spiliway
where riprap is displaced. Some larger stone should be
provided.

(5) Fill gaps in stone protection at toe of right
auxiliary spiliway and extend protection downstream .

The following measures should be undertaken by the
Owner as the need arises:

(1) Provide round-the-clock surveillance of
Huntsville Dam during periods of unusually heavy rains.

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

Submitted by:

GANNETT FLEMIN G CORDD RY
AND CARPENTER , IN C .

\\~,L*~~-r1cL
A . C . HOO KE I~T CHAR L ES HOUXE
Head , Dam Section

Date: 19 July 1978

Approved by:

DEPARTMENT OF THE ARMY
BALTIMORE DISTRICT, CORP S OF ENGINEER S

K. WITHERS 
.Colonel , Corps of Engineers

District Fng.ineer

Date:
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SUSQUEHANNA RIVER BASIN

HUNTSVILLE CREEK , LU ZERNE COUNTY

PENN SYLVANIA

HUNTSVILLE DAM

NDS ID No. PA— 00553
DER ID No.  ~0— 5

PENN SYLVANIA GAS AND WATER COMPANY

PHASE I INSPECT ION REPORT

NATIONAL DAM INSPECTION PROGRAM

JUNE 1978

SECTION 1

PROJECT INFORMATION

1.1 General.

a. Authority. The Dam Inspection Act , Public Law 92-
367 , authorized the Secretary of the Army , throu gh the Corps
of En gineers , to initiate a program of inspection of dams
throughout the United States.

b. Purpose. The purpose of the inspection is to
determin e if the darn constitutes a hazard to human l i f e  cr
property.

‘ A ‘~~~~~!
‘
~~\~~~~

1.2 Description of Project.

a. Dam and Appurtenances. Huntsville Dam is a corn-
bi nat ion masonry arch and masonr y gravi ty structure . Th e
total structure length is 2~ 3 feet , and its height is 27 feet.

f
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The radius of curvature is 300 feet. The dam has a rnain and
auxiliary sp il way with r~onoverflow sections located at the
ends of the darn . The nonoverfiow sections have a tota
length of ~~~~ feet. An auxiliary spiliway section is ad-
jacent to each nonoverflow section . The total length of the
auxiliary spillway is 118 feet. The crests of the auxiliary
spiliway sections are 2 feet lower than the top of the
nonoverfiow sections. Similarly, the main spillway sections
are adjacent to the auxiliary spillway sections and have a
total l ength  of 65 feet. The crests of the main spiliway
sections are 2 feet lower than the crests of the auxiliary
soillway sections. There are l.~~-foot high flashboards on
the crests of the main spiliway sections. The flashboards
are removable , but will not fail automatically prior to
overtopping of the darn. The main spillway seccions are
separated by a 16-foot long raised center section which is
at the level of the auxiliary spiliway sections and is
extended upstream to provide a base for the gatehouse. The
gatehouse shelters operating stands that control one slide
gate for  each of the two out let  condui ts , which consist of
3.7-feet wide by 2.7-feet high openings in the masonry
through the raised center section. An 8-inch diameter
siphon is also located along each side of the gatehouse.

b. Location. The dam is located on Huntsville Creek
about 3 miles upstream of the confluence of Toby Creek.
Huntsville Dam is shown on USGS Quadrangle , Kin g~ton ,
Pennsylvania , with coordinates N~41°l8’30” — W75 58’30” in
Luzerne County and is 5 miles southwest of Kingston , Pennsy vania.
The location map is shown on Pl ate 1.

c. Size Class i f ica t ion .  Intermediate ( 2 7  fee t  high ,
6,910 acre—feet ).

d. Hazard Classification. High hazard . Downstream
conditions indicate that a high hazard classification is war-
ranted for Huntsville Darn (Paragraph 5.le.).

e. Ownership . Pennsylvania Gas and Water Company ,
Wilkes-Barre, Pennsylv ania .

— 2 —
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e~~ D trn . Vu~ er sup~~i.v for ~~~
~~~~~~~~ ot i~~~t~: CI r y  o~~~- . I b : e s — Nj ~~~e , ~en n sy l v~ rti a

g.  Desi ;; : and _Cunstruc tio! histor~
r . F i u n t s v i l l e  Darn

w~ s b~~i] by th -  ~-!est Side r at e r  Com pan y in 1391 to supply
water to to~.-;nw located on the west  side of th e  Susqueh anna
River in the Wilkes-Barre area. The darn was desi gned and
built unCe r the supervision of W . H. Sturdevant , Chief
Engineer of the West Side Water Company. No modifications
have been made to the structure .

h. Normal Operational Procedure. The water’ level ii.
the reservoir is normally maintained at the top of the flash-
boards on the main spillway crest at Elevation 1132.5 with
excess inflow going over the free overfall into the natural
stream channe l .  O u t f l o w  from the  reservoir travels along
the natural stream channel to treatment plant facilities
located 0.8 mile downstream . During periods of low flow ,
water is drawn from either the upper outlet conduit or the
siphons , depending on the quality of the water at the time .

1.3 Ferninent Data.

a. Drainage Area. 8.3 square miles.

b . Discharge at Damsite. (cfs.)

Maximum known flood at damsite - 900
(estimated — June 1972).

UpDei’ outlet conduit capacity - 230 (approximate).

Low er outlet conduit capacity - 280 (approximate).

Sp ilb:ay capaci ty  (ma in and auxiliary ) w it h
flashboards in place - 1,870

Sp il iway  capaci ty  (m a i n  and aux:~l i a r y)  w i t h
flashboards removed - 2 , 6t4 0

c . E l e va t i o n .  (Feet al-ave mal . )

To; of  darn — 1135.1

~;aNna l  ~ac1 ( ~~~~~ of f] a •; UoarC~ ) -- 1132 . 5

n sni1l~ ay crest ( ~ J ~i~ hboarC: ;  wcmove ’:i ) — 1131.2
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‘ I

~~~:i:L ary s;L~~~w a :  t r e s t  —

Ma x . ’~n. aoo — 1135.1.

Cnsnre~ n :n-;er: u::er cu:’~e: conduit — 1112.1.

Downsnr~ -ao invert acrer  o u tl e t  c o n d u i t  — 1112.1.

~ip S t r e a m  in’-.’ert  lower o u t l e t  c on d a it  — 1108 .1.

Downstream invert lower outlet c o n d u it — 1 1 0 3 . 1 .

Streambed at centerline of dam - :1:8.0

d. Peservoir Length. (Miles.)

Normal pool — 1.57.

Maximum pool - : .so .
e. Storage. (Acre-feet.)

Main rnillway crest (f ashboar~ s removed ) — E . 3 L ~0 .

Normal pod (tot of flashboards) — 5 ,880.

Maximum tool (top of darn) - 5 ,911.

f. Peservoir Surface. (Acres.)

Main spillway crest (flashbcards removed) - 380.

Norma :ool (top of flashboards) — 3 2 0 .

Maximum pool, (top of darn) - ~30.

g. Darn .

Tvne - Masonry arch wirh u~ stream earthfill.

Length — 2~~3 fee: .

— 27 f e e t

I
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Too Wi d th - 8.5 feet.

Slop es - Downstream batter - IV on 0 . 2 5 H .
Ups tream bat ter  — IV on 0 . O S H .
Urstream earthfill - lV or. l.5H.

C u t o f f  - Darn founded on rock foundation.

Grout Cu r ta in  - None .

h .  Divers ion and Regula t ing  Tunnels .  None .

i. Sp illway.

Ty~ e - Main sp illway - broad-crested weir
(w idth 8 . 5  f e e t)  wi th  f lashboards  and
f ree ove r f a l l .
Auxiliary spillway - broad-crested weir

(width 8.5 feet) with free overfall.

Length of Weirs - Main spiliway - two sections -
65 feet total.

( Auxiliary spillway - ~wo sections - 118 feet total.

Crest Elevations - Main spiliway (flashboards removed)
1131.1
Top of flashboards - 1132.5.
Auxiliary spillway - 1133.1. -

Upstream Channel - 1V on l.5H rock-faced earthfill.

Downstream Channel - Natural stream channel with - :

stone protection .

j. Regulating Outlets.

Type - Two masonry conduits (each 3.7 feet wide by
2.7 feet high) and two 8—inch siphons.

Length - Upper outlet conduit - 30 feet.
Lower outlet conduit - L1.4 feet.
Siphons — 50 feet each.

Access - Outlet conduits - downstream access
fr om chann el using temporary ladder.
Siphons - access f r om top of darn.

‘C
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Regulating Facilities - O u t l e t  co ndu i t s - one
manually operated , rising stem , seating
head slide gate in wet well at upstream
face of dam for each conduit . Operating
stand in gatehouse at center of main spill-
way .
Siphons - nonrising stern gate valves at top

of darn and at downstream end for each
siphon.

A 
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SECTIO N 2

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

2 .1  Des ign .

a. Data Available.  No engineer ing data was avai lable
for review for the orig inal design . In a s tudy p erformed
in 1914 by the Pennsylvania  Water  Supply Commission , an
account of design concepts , construction , and design fea-
tures was prepared for the structure from information in
the files of the Spring Brook Water Supply Company , who
was then the Owner , and from visual inspection . The 1914
study also included analyses of hydrology , hydraulics ,
and stability. The Commission concluded that the structure
was satisfactory, and no modifications were recommended.

b. Design Features. Huntsville Dam is a combination
masonry arch and masonry gravity structure . A general plan
is shown on Plate 2 , a profi le  along axis of dam is shown
on Plate 3 and a section through the dam is shown on Plate 4.
The total length of the structure is 243 feet , and it is
curved upstream with a radius of 300 feet . The maximum
height is 27 feet. The structure consists of nonoverfiow ,
auxiliary spillway , and main spillway sections. Except
for height differences , all the sections have the same
proportions. The downstream face has a batter of 1V on
0.25H, and the upstream face has a batter of lV on 0.08H.
The top width is about 8.5 feet. An earthfill was placed
along the upstream face , and it has a rock-faced slope of
1V on 1.SH. The top of the earthfill is at the level of
the main spillway crest . The entire structure is foun ded
on sandstone . A discussion on geology is presented in
App endix E.

A 24-foot long nonoverfiow section is located at
the right abutrn~nt , and a 20-foot long nonoverflow section
is located at the left abutment . The top elevation , which
is the top of the darn , is Elevat ion 1135.1. At the rig~ t
end the foundation is 12 feet below orig inal groun d sur face
and at the left end , the foundation is 24 feet , below original
groun d surface .

— 7—
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A d j a c e n t  to each nonover flow section is a 59-
foot long au x i l i a r y  sp i 11way section wi th  crest at
E 11vation 1133 .1, or two f e e t  lower tha n the t op of the
darn . The crest  of the  auxi l iary  s~ illway consis ts  of
large , flat capstcnes that are laid horizontally. In a
similar manner , there is a 3 2 . 5 - f o o t  long main sp i l lway
section adjacent to each auxiliary spillway section to
give a total main s~ illway length of 65 feet . The two
sections of the main spillway are separated by an ex-
tended and raised section located at the center of the
structure . The gatehouse is atop the raised center
section. The crest of the main spillway is at Elevation
1131.1 , which is 2 feet lower than the crests of the
auxiliary spillway sections. However , the crest of the
main soiliway has been raised to Elevation 1132.5 by the
installation of flashboards. The flashboards are 1-1/2-
inch thick oak planks about 18 inches high , and they are
located near the center of the main spillway crest. The
flashboards on the right main spillway section are
supported by four 3x3xl/4 steel angles bolted to the
main spiliway crest . The flashboard s on the left main
spillway section are supported by seven slightly smaller
steel angles. Additional support for both flashboards
was obtained by bolting them to the three supports for
each of the plank bridges that span the main spillway
sections. The flashboards were not designed to fail
during high flows . The bridges consist of 2-1/2-inch
thick planks having a total width of 24 inches , and they
provide access from the crest of the auxiliary spiliway
to the raised center section where the gatehouse is located .

The raised and extended center section is
16 feet long and is at the same level as the auxil iary spil l-
way sect ions.  The gatehouse and outlet  works are located
at this section. A section through this portion of the
structure is shown on Plate 4. As shown on Plate 4, both
the upper and lower outlet conduits extend from the upstream
limit of the earthfill to a wet well located beneath the
floor of the gatehouse. Each conduit is masonry and is 3.7
feet  wide and 2 . 7  feet  high . On -the downstream side of the
wet well , openings through the dam having the same dimensions
as the conduits form the rest of the outlet system . A seat-
ing head slide gate is located at each openin g on the down-
stream side of the wet well , and operating stands for these

— 8 —
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gates are in the ~atehouse. A stainless steel plate wa s
driven in:: the we: well at arm un k n o w n  time in an attem::
to secarate the wet well into two chambers. Other outlet
facilities for the darn consist of two 8— inch diameter stee:.
s iphons , one 11ca:ed on each side of the gatehouse. Each
s iphon has one gate valve located in the line where it
crosses the top of the darn and ancther located near its
downstream end . The siphor. is primed by removing a 2-inch
pipe cl og and filling the siphone with water.

The out le t  channel  is the natural stream
chan nel .  The areas below the auxiliary sp illways are
covered with stone protection.

2.2 Construction.

a. Data Available. Construction data available for
review for  the orig inal s t ruc tu res  was limited to information
ccr~tair.ed in the 1914 report prepared by the Pennsylvania
Water Supp ly Commission . That information was obtained
from the files of the Spring Brook Water Supply Company, who
was the Owner at that time .

b. Construction Considerations. The 1914 report by
the Ccmmission indicates that the structure was constructed
f r om derrick size , cut saitdstone laid in cement mortar. The
foundation was entirely on sandstone . Near the center of the
structure , the foundation is about 1.5 feet below the original
surface for a reach of 40 feet. At other locations , the
foundation level for the structure varies to maximum depths
below original surface of 12 feet at the right abutment and
24  feet at the left abutment . The upstream earthf ill was
reported to be clay.

I

2.3 Operation. No formal records of operation were reviewed.
Based on informa tion from the Owner and the caretaker of the
darn , who h~ s been the caretaker for 28 years , all s t ructures
have performed sa t i s fac to r i ly  except that the slide gate for  the
lower outlet conduit became inoperable shortly after ins-tal-
lation of a stainless steel plate in the wet well. The plate

_ _ _ _ _ _  _ _  
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was i n s t al le d  fo r  the purpose of s er a r a t ing  it into two
chamb er s .  The caretaker said that water was within 0.7
foot of top of dam during the June 1972 Flood , which
was caused by Tropical Storm Agnes.

2.~ Other Investigations , in 1973 , the Pennsy lvania
Department of Environmental Resources was requested to
investigate the effects on Huntsville Dam of blasting in
a quarry located 1.5 miles away. On September 13 , 1973 ,
test blasts were made at the quarry , and it was concluded
that there were no tremors or vibrations at the dam .

2.6 Evaluation.

a. Availability . Engineering data was provided by
the Division of Dams and Encroachments , Bureau of Water
Qual i ty  Manag emen t, Department of Environmental Resources ,
Commonwealth of Pennsylvania and by the Owner , Pennsylvania
Gas and Water Company . The Owner made available an engineer ,
a caretaker , and a valve crew for information and operating
demonstrations during the v i sua l  inspec t ion .  The Owner a lso
researched his f i l e s  for add i t iona l  informat ion upon request
of the inspection team .

b. Adequacy . The type and amount of design data and
other engineering data are limited , and the assessment must
be based on the combination of available data , v isual in-
spection , perf roman ce history,  hydrologic assumptions , and
hydraulic assumpt ions.

c. Validity. There is no reason to question the
validity of the available data.

I
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V I S U A L  I~~SPECl  ICC

3.1 Findings

a. Genera l. The general appearance of this project
indicated that some project features have deteriorated with
age and are in need of repair , while other project features
have been properly maintained and are in good condition.

b. Dam and Soiliways.

(1) The earthfill adjacent to the upstream f ace
of the darn was submerged and could not be inspected . As far
as could be determined , the rock slope protection was intact
and continuous.

( 2 )  The mortar in the j o i n t s  on the downst ream
face of the structure was generally cracked and loose or
missing altogether (Photograph G). Seepage was observed
ove r mo st of the downs~~’eajn face , and it ranged from drips
to concent rated f lows  of up to 5 gpm . The largest  s i n gl e
leak was located near the top of the raised center section
between the two sections of the main spiliway (Photograph
D ) .  This leak was estimated to be about  25 gpm . It should
be noted that  too much f low was going over the main sp illway
sections to determine the condition of the downstream face
in those reaches.  The amount of f low also made it impos-
sible to inspect the toe of the main spiliway for under-
m i n i n g .  The leakage from the downs t ream face en tered  e i ther
the natural  stream channel or the slope protection adjacent
to it. No apparent damage to other fea tures  has resulted
from the seepage . The caretaker said tha t  the dam was
rou ted  and the j o i n t s  on the downstream face were repointed
in 1962. He said that the leakage at that time wos con-
siderably greater than that observed during this inspection
and that the repair work stopped almost all of the leakage .

(3) I~ was observed that the roedwa y adjacent to
the r 5 ght abutment is abc’at 2 b ee t  lower th an  tho ton of the
Car l , arid a 30—f-cot Long ridge of ground at the same e2evat ion
as t on  of da~. Dr e’ .- € e : t r ;  o v e r f l o w  a rounJ  L h e  r i ght end of the
darn . ~f t he ‘Ia:. cnt~ v pn ’~d , -t he o- ’ .:me io~-, are~~nd the
r i  gi : ~n d of the ck~n m- :au] d go Or: - o t h e  ‘~~h-:~ty arid t r ’ vcl
alo ng i t for  row e di: L~u r c o  daw :l - ;  n :a~:m from t h e  d on .  A v ie~:
of t t - - r ight abutmr ~’ rt aeca is sho~.n 011 L H ) 1  ~~~~~~~~~ :.
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( a )  Vertical variations of +2 inches were noted
t h e  ca ;s :ones ac ross  the  l e n g t h s  of the  v ar i c a s  s ec t i o n s .

One ca p s t o n e  on the  crest  of the rig:: auxiliary s:illwa,’
sec : icn  was b r o k e n  ( Phctogra:h E ) .  It was alec  :~~se r ’ied
that t he  cap sto r ~es on the  crest of the  r i ght  e a x i l la r y
s:il lwa7 overhung the down s t ream f a c e  by a la rger  amoon : t h a n
those  on the  l e f t  aux i l i a ry  sp i ll wav .  The careta :<er  said
that  the s tones  have been displaced la te ra l ly  b y ice f o r c e s .
Mortar was m i s s i n g  f rom some of the joint s between the can-
stones. Views of the top of the s t r u c t u r e  are s::own or~
Photographs A , 3, C , and E.

(5) The grcund surface in a portion of the approach
channel for the left auxiliary sp illway section is slightly
higher than the crest level of that section (Fhotogra:h J).
The ground surface was covered with sod and several trees
wer e growing there.

(6) The channel area below the overfal for the
left auxiliary spillway was covered with sandstone slope
protection (Photographs C and F). The stone was -ir.ch to
2 inches thick and about 2 inches in diameter . Although
no gacs existed-,  the olacernent was nonuniform and appeared
to nave undergone movement that  resulted in mour .ding of the
stone in certain areas. The caretaker said that the dis-
placement of the stone occurred during the June 17 2  Flood .
The channel area below the overfall for the right auxiliary
spiliway was also covered with slope protection . However ,
the stone in this area is derrick siz e . Some gaps were
present in the stone protection , and erosion has occurred
beyond the downstream limits of the stone protection (Photo-
graph H). No significant erosion was apparent along the
structure itself. The caretaker said that the erosion oc-
curred during the June 1972 Flood .

(7) Flashboards were installed on the crests
of the main soil lway sections , and plank bridges were con-
structed across the sections above the flashboard s (Photo-
graph I). The flashboards are 1-1/2-inch thick oak planks
about 19 inches high . The bridges are 2-1/2-inch thick
oak p ar-iks having a total width of 2 fee t , and they are
0.6 foo t above the too of the flashboards. The flashbcards
or. the r ight  main spi l lway section are supported by four
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~~~ LT



x 3 x 1/~ s t ee l  a ng l e s that  are bolted to the main  sp i l l —
wa’; c res t . and ad c:t ::nal suppor t  was obta ined by bo l t ing
them so the  t h r e e  b r i d g e  su:ports , which are , in tu rn ,
b o lt e d  to- the main sp i l lw ay  c res t .  The angles  suppor t ing
t h e  f l a sh o c ar d s  on the  l e f t  main sp iliway sec t ion  are
s l i g h t l y  smal l er , b a t  seven of them were used instead of
f o u r  a: u sed or. t he  ri ght side . The flashboards  on the l e f t
main sp i llwan  s e c t i o n  are also bol ted to three bridge sup—
porta (Photograph I ) .  The caretaker said that  the f l a s h —
boards  we re not des igned  to fa i l  and that they are kept in
plac~ th roughou t  the year. He said that the flashboards
were not removed and did not fail during the June 1972
Flood , which caused a depth of water over the flashboards of
abc-at  1.3 feet.

c. Appurtenant Structures.

(1) It was noted that the operating floor of the
gatehouse is situated at the same elevation as the crest of
the auxiliary spillway (Photographs A and B). Consequently ,
if the reservoir level were at top of darn, the operating
f loor  wo uld be submerged to a dep th  of 2 feet .

(2) The threaded stems and the exposed gears of
t h e  s lid e  gate  ope ra t ing  mechanisms were well  lubr ica ted ,
and t h e  operating stand was maintained . The slide gate on
t he  am er o u t l e t  condui t  was operated easily by one man
d a r i n g  tne insp ect ion (Photograph D). The gate was not
opened f ol ly  because the Owner said that fish kills in the
stream have  occurred in the past as a result of opening the
cutlet conduits and because equipment for monitoring the
dissol- ;ed oxygen level of the stream was not readily avail-
able at the time of operation. The Owner also said that
opening the gate f u l l y would result in flooding at the
t r e a t m e n t  p lan t  located 0 . 8  mile downstream . The caretaker
said that  the slide gate on the lower outlet  conduit was not
operable , and no attempt was made to open it. There are no
drawings avai lable  for  the gates , and the Owner was not
certain of their size.

(3) The 8-inch diameter siphon located on the
lef t s ide of the gatehouse was displaced from its normal
position (Photograph D). The caretaker said that it had
been displaced by ice during the previous winter. Each of
t h e  s ip hons  a~e held in place by wood blocking . The siphons
were n o t  op era ted  for  this  inspec t ion .
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d. Reservoir Area. The watershed area is a mixture
of forests , farms , and residential development . The slopes
showed no signs of c reep ,  rock sl ide s , or land s l ides.  The
Owner indicated that  sedimentat ion is not a problem from
the standpoint of reduced reservoir capacity. Excessive
turbidity, however , was a problem when the dam was con-
structed in 1891 and resulted in the simultaneous construc-
tion of a filtration plant , which for many years was the
onl y plant in the entire system . Only part of the water-
shed in owned and controlled by Pennsylvania Gas and Water
Company . The greater part is privately owned , which is
unusual for reservoirs owned by the Company . Some new
development in the watershed area was noted during the
inspection .

e. Downstream Channel. The downstream channel is the
natural stream channel. The area immediately below the
structure has slope protection , but the remainder of the
channel is unlined . No obstructions were noted in the chan-
nel within the reach that would have an affect on the dam .
Additional discussion of downstream conditions is presented
in Paragraph 5.le.

3.2 Evaluation.

a. Dam and Spillways.

(1) The condition of the mortar in the joints
on the downstream face of the structure and the leakage there-
from did not appear to have progressed to the extent that the
integrity of the structure is in question . However , the con-
dition is undesirable and will worsen in time .

(2) The extent of damage that might be caused by
any overflow around the right end of the darn would probab ly
be limited because of the existence of the paved roadway .

( 3 )  The vertical irregulari t ies of the capstones
on the structure have little consequence . The lateral dis-
placement apparently caused by ice forces indicates that
the stones are not properly secured to the underlying struc-
ture. These capstones are primarily for appearance sake ,
and even if they were completely displaced it is doubtful
that the under lying structure would be a f fe c t e d .

_____ - - -
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(a) The high ground in the approach channel area
of the l e f t  au x i l i a r y  sp ili way has the e f f e c t  of reducing
spillwa’: c a p a c i t y .

( 5 )  The d i sp lacement  of the sandstone riprap
below the free over fa b l  of the lef t  auxiliary spillway is
evidence that the riprap is not of sufficient size to resist
erosion. As it now exists , the reduced depth of stone in
certain areas would probably be displaced and underlying
material would be eroded during high flood flows. The
erosion that has taken place beyond the limits of the
derrick stone below the free overfall of the right auxiliary
spillway is evidence that the stone size is satisfactory but
that  it does not extend far enough downstream .

(6) The effect of the flashboards on the main
spillway crest is reduced spillway capacity. Flashboards
are normally designed to fail when the pool rises to a
certain level above the top of the flashboards. It is
also normal operating procedure to remove the flashboards
during the winter and spring months when the threat of a
flood is generally the greatest . -

b. Appurtenant Structures.

(1) The elevation of the operating floor of
the gatehouse is such that if the gates on the conduits
are not opened shortly after the reservoir level reaches
the auxiliary spillway crest level , access to the operating
mechanisms would be either very hazardous or not pos-
sible. Consequently, the use of the gates to augment
discharge capacity depends on opening them at the proper
t ime .

(2) The slide gate on the upper level conduit
opened easily . The condition of the slide gate on the
lower outlet conduit , which is inoperab le , is not satis-
factory. Without this gate , there is no way to fully
draw down the reservoir . In addition , it should be
noted that the two outlet conduits have an estimated
combined discharge capacity of about 500 cfs , which is
about 20 percent of the estimated spillw~y capacity .
Consequently, if these two outlet conduits were opened
during a flood , the discharge capacity of the dam would
be increased and the r isk of overtopping the dam would
be reduced.
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(3) The location and condition of the simhcns
have little significance in terms of hazard to the dam .

c. Pese rvoir  Area. No cond i t ions  were observed in
the reservoir area that might present significant hazard
to the darn. However , the potential for future develop-
ment of the watershed exists , and such development  could
affect the hydrologic characteristics of the reservoir
area , producing faster runoff and a higher PMF peak f l ow .

d. Downstream Channel. Nothing was observed in
the downstream channel area that would appear to have sig-
nificant effect with respect to hazard to the dam . Addi-
tional discussion on downstream conditions is presented
in Paragraph 6.le.

— 16—
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SECT:m t4

O-F F~A T I O f l A~ F FO CE D UR S

‘~.l Procedure. The water le v e l  in the reservoir is normally
maintained at the level of the top of the flashboards , which
are at E leva t ion  1132 .5 .  Excess  i n f l ow  passes over the  f l a s h -
boa rds and in to  the n at ar a  stream c h a n n e l .  The water travels
along the stream channel to the Owner ’s treatment olant located
abo ut 0 . 8  mo~ e oownstream . uring per:oos of low s_ow , water
is drawn from the upper outlet c on d u i t  and re leased  i n t o  the
s :ream co anne l .  Depe nd ing  on th e  water  cu a l i t y  at va r ious
levels  in the  rese rvoir , wate r is a l so  drawn from the two
3- inch  s iphons  and re leased in to  the s t ream . The c ua nt i ty
and qua l i ty  of water  released at the darn are d i c t a t e d  by
t rea tment  plan t r equ i rement s .  The ca re taker  te lep hone s the
treatment plant superintendent each day and i n f o r m s  him of p

the pool elevation; ti -
~

- 3uperintendent instructs the care-
taker to open the gate or: the upper outlet conduit a spec-
lied amount or to operate the siphons. The flashboards
remain in place throughout the year . The slide gate on the
lo~ er outlet conduit has not been operable in recent years.

L~.2 Maintenance of Darn. The darn is visited daily by a
caretaker who records the water level and checks with the
treatment plant superintendent to determine outflow require-
ments from the dam . The caretaker has 28 years experience
with the darn. A weekly report on the water level is sent
to the Owner ’s Engineer ing Department . This informat ion
is used by the Engineering Department for regulating flows
in the distribution system . The caretaker is also rescon-
sible for observing the general condition of the dam and
ampurtenant structures and for reporting any changes or
deficiencies to the Owner ’ s Engineering Department . A
Pennsylvania Gas and Water Company engineer makes a formal
inspection of the dam each year , and the records are kept
on file and us ed for determining priority of repairs. In-
formal inspections are also made when the engineer is on the
site for other reasons.
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a •3 ~aintenance of O-oeratin~ Facilities. it aopcared that
normal ma in tenance of the  operating facilities is adec-cate.
Oa te stems and exposed gears were lubr ica ted , and the gate
stands were tainted. However , only the gate for the utter
outlet cond-ait was operable during this inenection. The
caretaker said that an attempt was made to separate the
wet  well into twc chambers several :;ears ago. A stainless
steel p late was driven down between the slide gates , and ,
shortly thereafter , the slide gate for the lower outlet
conduit became ino:erable. Acoarently, there has not been
an attempt to repair it .

L~~~~~u Warning Systems in Effect. The Owner furnished thn in-
spection team with a chain of command diagram for Hunts~ illeDam and ~ generalized emergency notification list that is
applicable for all the Pennsylvania Gas and Water Company
darns . The Owner said that during periods of heavy rainfall ,
available personnel are dispatched to the dams to observe
conditions. All company vehicles are equipped wi th radios ,
and the personnel can communicate with each other and with
a central control facility. Evaluation of risk is made by
the Owner ’s Engineering Department . The Owner ’s Engineering
Department  is also respons ib le  for  n o t i f i c a t i o n  of emer-
gency conditions to the local authorities. Detailed emer-
gency operational procedures have not been formally es-
tablished for Huntsville Dam but are as directed by the
Owner ’s Engineering Department.

L~~5 Evaluation. The operational procedure and normal mainte-
nance appears satisfactory , but sufficient attention has not
been given to repairs. The condition of the slide gate on
the lower outlet conduit , which is inoperable , makes it im-
possible to fully draw the reservoir down with onsite facil-
ities. The procedures used for inspecting the facilities
are satisfactory , but , as noted above , major repairs have
not been made . h i  general , the warning system is adequate ,
but it is not in sufficient detail for Huntsville Dam con-
sidering the volume of water impounded and the populated
areas downstream . A description ar.d evaluation of the
access to the gatehouse are presented in Paragraph 3.lc.(l)
and Paragraph 3.2b.(l), respectively. A description and
evaluation of the flashboards are presented in Paragraph
3.lb. (7) and Paragraph 3.2a.(6), respectivel y.
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:~::? o:o-Ii A - D  HYDFA~ liCS

5 . 1  E v a l oat i o n  ci F e a t u r e s .

a. Desi gn Data.

(1) No hydrologic or hydraul ic  analyses for the
orig inal Huntsville Darn were available for review . Spill-
we’: camacity as used in this Section represents the combined
capacity of the main and auxiliary s~ illway .

(2) In the recommended guidelines for safety in-
ste-colon of dams , the Decartment of the Army , Office of the
Chief cf Eng ineers (OCE) , established criteria for rating
the capacity of scillways. The recommended sciliway design
flood for the size (intermediate) and hazard poten t ia l
(hi gh) classification of H u n t s vi l l e  Darn is the Probable
NLaxim’om Flood (?NF). If the dam and sp illway are not capable
of passing the PNP wi thoat ove—t :-p :ing fail-are , the spill—
way capacity is rate-f as L:.ac:-:-aate . If the darn and sp ill—
w ay are capab le  of ;essino one-half cf the PNF without over-
topp ing failure , the snillway cama city is not rated as se-
riously ir.adeo-aate. A spillway cacacity is rated as seri-
ously inadecuate if all of the following condotions ex~ sz:

(a) There is a high  hazard to loss of life
from Large tiow: cownetrearn of tne darn.

(b) Dam failure resulting from overtop~ ing -~~~

wouli significantly increase the hazard to loss of life
downstream from the darn trom that which would exist Just
before overtopoing failure .

Cc) The dam and spillway are not capable
of Passing one-half of the P~ F without overtopping failure .

(3) The Huntsville Darn watershed in partially
owned cy the Penn: lvania Gas and Water Company. Some
suburban-tvoe -devel-asment is being constructed at isolated
:c~ t~ cns ~he a~ ers~ ed , c~~ t~ e o~ ev~a 1  effect of
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::li d - : e l o : n- -nt on :- ‘drolog~ c p- arneo~~r~; 0 ~- n n ~ -; d eci~
bic .. Tn~ h y d r o logic and y s for this stud y we:

based on cxi :tin~ conditions , arib the ci fec te of future
de ,elc- : me nt of t h e  watershed were  not cons c~e ed .

b.  Experience Data. For this stud y, a PMF beak
or a v i o u s ly  c a l c u l a t e d  f o r  the Ay l e sw c r t h  Creek Da m
watershed was transposed to the Huntsville Darn water-
shed . The PNF peak flow was estimated to be 17 ,260 cfs.
In their l9lL~ report , the Pennsylvania Water Supply
Commission estimated the spillway capacity at 1,820 cfs
with the pool 2 feet above the crest of the auxiliary
sciliway. With the flashboards in place and the pooi at
top of darn, the estimated combined capacity of the main
and auxiliary spillways is 1,870 cfs (Appendix C).

c. Visual Observation. On the date of the in-
spection , a portion of the left auxiliary spillway
approach channel was slightly higher than the crest
level of the left auxiliary sp iliway (Photograph J).
This would slightly reduce the capacity of the left
auxiliary spiliway. However , this reduction was not
considered in this study .

d. Overtopp ing P o t e n t i a l .  For an occurrence
of tue PNF , the peak in f l o w  of 17 , 2 E -  cis is greater
t h a n  t h e  sp i l l wa y  c a p a c i t y  of Huntsville 0-am . A check
of the surcharge storage effect of Huntsville Reservoir
shows that the surcharge storage available is insuf-
ficient to contain an inflow of 17 ,260 cfs without
overtopp ing t h e  darn (Appendix C).

e. Downstream Conditions. As shown on Plate 1,
there are structures less than 0.1 mile downstream from
the darn. These structures are inhabited . The Hunts-
vIlle Creek valley is moderately developed from irarne-
diately below the darn to its confluence with Toby Creek
about 3. L~ miles downstream from the darn . Between the
darn and Toby Creek , there are at least 16 inhabited
structures that would be subject to severe inundation
due to extreme flows on Huntsvil le Creek. Below its
confluence w i t h  H u n t s v i l l e  Creek , Toby Creek flows

o s~ erae1y pcpu].ated valley for about 2.0 miles
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until it enters the densely populated and highly indus-
trialized Tc~:n of Kingston , Pennsylvania . The downstream
conditions indicate that a hi gh hazard c l a s s i f i c a t i o n  is
warranted for Huntsville Dam .

f. Sp iliway Adecuacy .

(1) The spillway will not pass the PMF without
overtopping the dam . One-half of the ?MF inflow is 8 ,630
cfs and is greater than the spillwav capacity. A check of
the surcharge storage effect of Huntsville Reservoir shows
that the surcharge storage available is insufficient to
contain an inflow with a peak flcw of 8 ,630 cfs without
overtopping the dam (Appendix C).

(2) The maximum tailwater is estimated to be
Elevation 1115.7 ao the s~ i1lway capacity of -1 ,870 cfs.
A t maximum pool elevation , there is a difference of about
20  f ee t  bet ween headwate r  and t a i l w a t e r .  If Huntsville
Darn should fail due to over topp i n g ,  the ha z ar d to los s
of l i f e  dow n st r eam f rom the  da m will be significantly
increased from that w h i c h  would exist just prior to
overtopp ing.

(3) Calculations for depth overtopping with
the flashboard: in place indicate that the dam would be
overto~ ped by about 2 .5 feet during an occurrence of the
PHF and by about 6.0 feet during an occurrence of one-
half the 9MF (Appendix C). Similar calculations for

- the condition of having th-~ fl-ashboards removed indicate
that the depth of overt :~~oing would be about 8.1 feet
daring an occurrence of the PNF and about 5.~ feet during
an occurrence of one-half the FNF. For any of the cases ,
overflow around the right end of the dam would occur . As
discussed in Paragraph 6.lf., it cannot be assumed that
the structure can with:tand overtopping of the magnitude
caused by the PNF or one-half the 7~ F.

(~~) Based on established 001 criteria as out-
lined in Paragraph 5.la. (2), the sp iliway capacity of
H u n t s v i l l e  Dam is r a ted  as s e r iou s l y  inadequa te .  Con-
sidering the effects oi the  surcharge s torage of l , 0 3L 4
acre-feet , the sp i l i-4ay d i s c h a r g e  capacity of 1,870 cfs
can accommodate a flood with a peak inflow of 3 ,560 cfs
for a storm of tue  same duration as the P~ F without over-
topping. Thic is 21 percent of the P~ F peak inf low .
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(5) If the flashboards were removed from the
crest of the main spillway , the normal reservoir surface
would be lowered by about l.L~ feet. This would result in
an increase in both available s urcharge storage and available
maximum spil lway head . The total  spi llway capaci ty would be
in creased to 2 , 6~~0 c f s .  This would accommodate a flood
with a peak inf low of 6 , 2 0 0  c fs  for a storm of the same
duration as the PMF without overtopping. This is 30 percent
of the PMF peak inflow . If the flashboards were removed ,
the spillway capacity of Huntsville Dam would still be rated
as seriously inadequate.

(6) If both gates on the outlet conduits were
operable and if access to them was possible during large
floods , the existing discharge capacity for the dam would
be increased by about 500 cfs. This is about 20 percent
of the total existing spillway capacity as determined for
the condition of having the flashboards removed.

0
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ST k UC TL;R ;- L STABILITY

6 . 1  Eva 1u at ion ~~~~~ St r a c t u r ~-il S L a b i l ~~~~ .

a.  V~~uu:~l O b s e r v a t i o n s .

(1) General. The visual inspections of the
main  darn and ap i l lw -oy  darn resulted in som e oboe -etions
that are relevant to structural stability. These ob-
servations are listed herein for the various fe~eto- r -es .

(2) Downstream Face of Structure. Nortar
was cracked and loose or missing on the downstream face
of the structure , and seepage was observed over most of
the area. The detailed description and evaluation of the
condition are described in Paragraphs 3 . l b . ( 2 )  and 3 . 2 a . ( l ) ,
respectively.

b. Design and Construction Data. Ho records of
desi gn data or stability computations for the deci gn of
the  s t r u c t u re  wet-c -eva ilable  for  r e v i ew .  h o wev er ,  ~
bili ty s tudy  was performed in l9l~-~ ty the Per .nsyl.ania
Water Supply Commission , and the results of the anal y s i s
ar~ on file. The l9l~ analysis considered the structure
as a gravity section . Water level was assumed 3 feet
above the sp illway crest , and the weight of masonry was
assumed to be 160 pcf. The other assumptions for the
maximum loading condition were full hydrostatic pressure
on the upstream face and uplift varying from two-thirds
full at the heel to zero at the toe. The analysis did
not include any load for the upstre am earthfill , nor did
i t  include any tailwoter. 

- 
The r e su l t s  of the a n e ly u i s

were that the resul tant was located outside the middle
third about t4~~~7 feet from the toe , and that toe pressures
and res is tance to s l id ing  were s a t i s f ac to ry. C o n se q u e nt l y ,
it ouis concluded that the structure was satisfactory.

A sirn i Las analysis was per foc-rn : ’.d for tL~ s
nt&:-~y, Lu L the loads included 1~ f eet of wat .r abo~ e che
s~: .ilw i , crest (co t~~r- top of in) , L~ feet of tailvater ,

lr~1
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and loads from the uc::reem earshi ill. Cons iderin~ t h e
structure as a ~r-aoLt y section , the resultant is Thcated
outsice the middle thir d ar.d about 1.5 feet from the toe.
To-a nress.res and the factor of safety a g a i n s t  s l i din e
are within acceptable limits. Because no arch analysis
was cons idered , which mak es the results conservative ,
it appears that the structure is stable under the maximum
load ing cond i t i ons  prior to ov e r t o rp i n g .

c. Operating Records. There  is no ev idence  that
any stability problems have occurred for the structure
during the operational history cf the dart . During the
Jane  l ? 7 2  Flood , wa te r  was w i t h i n  0 . 7  foot  ci t h e  top
of the darn , and , according to the Owner , no signs ci
stability problems were observed.

d. Post-Construction Changes. There have been no
modifications to the structure since it was constructed .

e. Seismic Stability . Huntsville Dam is located
in Se ismic Zone 1. Normally , it can be cons idered  tha t
if a darn in th i s  zone is table  under s t a t i c  loading con-
d i t i o n s , it can be assumed s a f e  f or an~ expec ted  earth-
tuake loading .

f .  Ab i l i ty  to Withstand Overtoooing . Calculations
performed for this study indicate that Huntsville Dam ,
with the existing fl ashboards in place , would be over-
topped by about 8 . 6  feet by the FMF and by about 6.0 feet
by one-half the PMF (Appendix C). This degree of overtopping
would represent a 30 percent increase in loading fo r the
maximum section height of 27 feet and more for lower section
hei ght s. There would be no point in figuring stability of
the  section for  these loadings.  Even allowance for arch
action can not make the section satisfactory for these
loads. For overtopping by the PMF , ov erf low woul d occur
around both ends of the dam , and , for over toop ing of the
dam by any amount , overflow would occur around the right
end of the dam . The erosive effects of this amount of
overflow around the ends of the darn with respect to hazard
to the dam cannot be assessed. The toe of the center cortion
of the structure cou ld  not be inspected for undermining
because of the am ount  of flow over the structure at the
time of the inspection. Consecuently, it cannot be assumed
that the structure can withstand coertorping of the mag-
n i t u d e  caused by the F~-~F or o n e — h a l f  the PHF.

_ _ _  - 
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7.1 Dam Assessm ent.

a. Sa f e ty .

(1) Based on the visual inspection , available
records , calculations and past operational performance ,
Huntsville Darn is judged to be in good condition. How-
ever , deficiencies of varying degree of importance were
noted. A summary cf the features and observed deficiencies
is lasted below :

Feature and Locataon Observed De::coencses

Dam and Spillways:
Downstream face Seepage; mortar in

joints cracked and
loose or missing .

Crest Slight vertical
irregularities; some
capstones displaced
latera l ly ;  one capstone
broken ; some j o in t s
miss ing mortar .

- Lef t  aux i l i a ry  sp illway Ground in approach
approach channel area slightly hi gher

than crest level.

Toe of left auxiliary Stone protection
spiliway displaced .

Toe of r ight auxiliary Erosio.n beyond end of
spiliway stone protection.

Main scillway crest Fiashboards reduce
capacity.

_ t —
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- - - 1~~c-a~ ion lboc~- -~o-d Def Ic - 

~cies

A ~~~e::an~~ SLeac~ ures :
Oucrating f loo r  of g a t eh o u se  S i t u a t e d  belo;-; r:~-i x i —

mu m pool level .

io ~-.er out le t  conduit Gate inoperable.

( 2 )  The ove r topp ing potent ial ana lys i s  shows tha t
Hu:.tsville Dam will be overtopped by the Pt-if arid by one-half
the PMF . Computations for depth of overtopp~ r~~ w i t h  f la s h -
boards  in place ind ica te  -that  the  darn would  be ovc t - t c p e e d  by
about 8 . 6 feet dur ing  an occurrence of the Pt-if and by about
8.2 feet during an occurrence of one-half the 1N F. with
fl-ashboards removed , tho depths of overtopp ing for the PMF
and one-half the PMF would be 8.1 feet and 5.~ feet , respective]y.
Consideration of the ability of the structure to withstand
overtopp ing to these depths indicates that it cannot be
assumed that the structure would not fail under overtopp ing
conditions. Based on OCE criteria , as outlined in Paragraph
5.la.(2) , the spillway capacity is rated as seriously in—
adecua-te. The existing sp iliway can accommodate a flood
w i th  a t e a k  i n f l o w  of 21 pe rcen t  of the  ?HF peak inflow
w it o o o t  o v e r t op p ing .

(3) If the flashboards were r emoved  from the
c res t  o f the  main  sp iliway , the existing sp illway would
accommoda te  a f lood w i t h  a peak i n f l o w  of 30 percent of the
PM peak inflow without overtopp ing.

(~~~~~) The l9l~ stability computations , computations
maic for  this study , and performance history indicate that
for the m a x i m u m  loading condition before overtopping , the
structure would probably be stable.

(5) If both gates on the outlet conduits were
operable and if access to them was possible during large
floods , the existing discharge capacity for the dam would be
increaoed by about 500 cfs. This is about 20 percent of the
to ta l  e x i s t i n g  spiliw-t y c a p a c i t y ,  as de t erm ined fo r  the
coni’t ion of having the flashboards removed .

n . Ad~~juocy of Informution. The information
a v a i lab l e  is such that an assessnorit of the condition of the
i -an car . be ~n f e n :’ed f ~~C)rt the  cemb inat ion  of v i s u a l  thspe c—

on , ; -u~~, p :-r - fo l -r t an : e  , arid co mpLi t a t ~-eno u- - r fo rmed  [-rica -
to - ar~ ~~ir t  of t h i t  s t u d y .
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C .  Lr-oeri c-: . The recor:nior~d - j i Hri~ in -:~r- :g r- dp r 7.2
s: ould imp ] erric’ited as noted tli - - r ~~~~t .

d. h~ oess~~ yjor_ Further_ Inj~-a i i ~y i t  io ns. In -
~~~ icr-

to accomplish some of the remediai r-~~-- -~ i r- - - s outlined iii
Paragra~h 7.2 , further invostigat C I i ~~- - -li I he requir-e~~.

7.2 Recommendations arid Remedial t-1c-~ -:cr’ - -
a. Due to the potential fo r  over -t o~ p i r i g of th e

darn , t he  following r:c-asures are r-ccjr~ cride d to he uncP-r--
taken by the Owner ima-diately.

(1) Remove flashbc- -t~-c- n ~c- - rte ir i :ip i] i way
cre st.

(2) Develop a detailed erner ~y - i i c y  ope ra t i on  and
warning system for Huntsville Darn.

(3) Repa~ n slide gate or ~~- , - CY outlet conduit.

( 1 4 )  P~ riorm additional in deuth studies of
h ’. dro loo~ -:nd h y d r a u l i c s  to more  a c c u r - a t e l  y ascer ~~ in
the  r e n u l t e d  s p i l i w a y  c a p a c i t y  f oi  H u n t s v - i  l i e  Darn and the
n a t u r e  and extent of remedial meacurec r -:-quired to make
t h e  sp iliway hydraulically and stru- furally adequate to
pass the PMF.

b. In order to correct operational , maintenance and
re~ air daficiencies , and to more accurately determine the
condition of the dam , the following c-.easures are recom-
mended to be undertaken by the Owner- in a timely manner:

(1) Monitor condition of mortar in joints
and am o un t  of Seruo~ ’ —~ iron downs trc rim face dnd mai- I ’ c j a i r s
wh en r iee - :n-y .

( 2 )  Make repairs to cdpstones on crest of F
ut ruc f u r -  . -

( 3 )  E> :cavut e h i gh a rea  in apn r . iuch channe 1
of ic f -a ~:~: ~ 1 ey sp i I iway

lk
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, 1

(L) Renair area at toe of Thin auxiliary
s:i l;-:a’.- where riprar is disPlacad . Some larger stone
should be provided.

( 5)  Fill  gaps in stone p r o t e c t i o n  at t ce  of rig h t
auxiliary s~ illway and extend protection downstream .

c. The following measures should be undertaken
by the Owner as the need arises:

(1) Provide round-the-clock surveillance of
Huntsville Dam during periods of unusually heavy ra:ns .

(2) When warnings of a storm of major :ro:-ar-
tions are given by the Wational Weather Service , the O w n e r
shculd. activate his emergency operaticn and warning system
procedures .
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CHE CKLIST

ENGINEERING DATA

HYDROLOGY AND HYDRAULICS

NDS DER
NAME OF DAM : Hun tsville Dam ID N0 . :PA—0 05 53 L D NO. :  40-5

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): ElevatIon 1132 .5

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): ElevatIon 1135.1

ELEVATION MAXIMUM DESIGN POOL: ElevatIo n 1135.1

ELEVATION TOP DAM : ElevatIon 1135 . 1.

S PILLWAY CREST:
a . Elevation Main — 1131.1 Auxiliary — 1133.1
b . Type Main and Auxiliary — Broad crested with free overfall
c. Width Main and Auxiliary — 8.5  feet
d. Length Main — 65 feet Auxiliary — 126 feet .
e. Location Spillover Center ~ortlon of dam.- f .  Number and Type of Gates Fla shboards on Main S~ l 1lwav-E 1evption 1132.5

OUTLET WORKS
a. Type Two masonry conduits; each 3.7’ wide x 2 .71 high
b . Location Center of dam
c. Entrance Inverts U~~er — 1119. 1 Lower - 1108 .1
d . Exit Inverts UDoer — 1119 .1 Lower — 1108 . 1
e. Emergency Draindown Facilities _Lower Outlet Conduit.

HYDROMETEOROLOGICAL GAGES:
a. Type None
b. Location None
c. Record s None

MAXIMUM NONDAM AGING DISCHARGE : Unknown.

(

A-5 
______

A 

- - - - - - _ _



S U S Q U E H A N N A  R I V E R  B A S I N

HUNTSVIL LE CREEK. LUZE R NE COUNTY

PENNSYLVANIA

HUNT SVILLE DAM

NDS ID No. PA —00553
DER ID No. 40— 5

PENNSYLVA NIA GAS AND WATE R COM PA NY

PHASE I INS PECTI ON RE PO RI’

NATIONAL DAM INSPECT IO N PROGRAM

TUNE 1978

APPENDIX B

CHECKLIST - VISUAL INSPECTION

(

.1 - - - ——- - — - — — —  - ——- — --—- - - -—--—-- —-—-— — ~~~~
— -

~~

- ~7 ’~~4 •,~ ,~~
‘- 

~~~~~~~~~~~~~~~~~~~~~~~ - 
41



—

0

(U
— .4~ 4
C ‘U —(U F-. —
> 4)

— 0.
E .. U)
C) C a)

EC) 4~4 4)0.. .0a)
0.
Cl)

a) C s_p
4.4 — a)

15Cl) i t) .. 0I >. ‘4 4) 0
0 ‘- ~ E 4)

—

0 0

_ _ _ _ _ _  _ _ _ _  

C 

_ _ _  _ _ _  

_

E • — 0.. ~~~~~~

a( ‘U sO U)

z z ~~~ I~ 4

B— i 
_____

~~~~~~

- - - 
A

- -  -r ~ I- 
- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ / ~~~~~~~~~~~ 

-

~~~



CO U)

z 
-

, 
-4-4

2
.4.4 4: — ‘4 L~~~ 4-. —
U (U C) 0. O C (U —4

Z ~~ 
‘C.~~~~~ ‘CCF-. ‘C C) 04) ~~~~~(U
0

‘4 ~~ (U 
L 4 )

— 4 / C )  ~ ‘ . 0>

8 —. 
b” ’4 -’-’ ~/‘C)

4-. 4)
-4 (U ’4  

fD . 0 C)
0 0 0(1) 0 L~~~ 

0 U )
— 4) 14-4 4)C/) ~~~~~~~~~~~(U •

~~
• — C) (U — C

0 ~~ 0 0 —-4
— 

~ oa ~~~~ 
00. .~~~. 4 V ,C / ) .  
a) 0~~~~~C

~~~‘ ~ ‘ 
a) 0 , C U :
Cl)

C/) i 2 ~~ -~
~~ U ) O

4: ~~ 0. .0
0— ’  ~ 

C . ,,~~~
‘C 0 4 ) C) .C(U - U )

z j  ~ 2 o  ~14.4 ‘4O 0 ‘U V 0 U)

H 

~_ ‘U 4) ’U 4) E
.~~~ a) C) . 0 4)  4)

—.0‘-~~0~ 4) W c.a C io ~~ C) 0—
~&) -

~~~ ~~~~~~~~~~~~~~~~~E-s (I) Cl) ~~~~~~~

.0 ~
,) .09~~ 9 -4C/) Q (U 0 (Cl .0 -4-’

‘4 4-I V~~~a-.Z .C >.~~~ >. 4)
0 4~ E 0 . ’ 3 E  ~~~fCl~~1 ’ o  U)

0 0~~~~~~
1
~~~~

0. 
~~~~~~~~~~~~ 

.0
0V V C. .b i  • i,, ‘U ‘U 0 ~~~~~~~

Cl)C ’~~C’.1 C”-) .- .2c ’~. 2 Z (-‘ c’ Z

O~~~~04:
2 0 . .

0
C/)z

— CO
C/) 4)

0
4-’ 4:

C~

-~ 
-I

C’)
Cl) 

~~~~~~~~ 
Z z— E-.- c  

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

- — - -- - — — — —- ~~~~~~~

— - !~~~±~~_ 
~~

- 
-

- . -~~ 
• . . 4

~~~~~~~~~

’_____ 

~~
1-11 1ki 

-



- 
- -  -

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

Cl)z
2

C
4-’ C C )

‘ U O  Cz ~~~~~~~ 
—

U) a
C) C)

‘4-‘V ‘C
O ~~

_
:9 C)

— U)0 
~~~‘U .:z

‘4 C,)
0 C
4-’ C)~~~ ‘U C

C
Cl) .0 4) C

~~~C) C)
— 4: ~~0 .1-. — 4-.

0.
0. . a
4: C.) 4) ‘ U ’ U  0.

4:

C)
Cl) C E~~~~~C

-40 V ~~~~~~~ U) 4

‘U —

2
1.. —

- ~~~~~~ 2Cl) ‘U 4-’ ‘Uz .,~ — .0 0 a)~~~O 0 0 .0 ‘U ~~~~. ~~~~~~~ CC/) • — 0 . ~~~~~., C- 0 ’ U .  —< I — 0~~~~~~~U) V‘4I C a ;  4 ) 4 ) 0 2  . U) 0 0 ~~~
-~~~ 0~~~ ~~~~>~~~~~

—.-‘ 01~.2 
~~E-. ~~ Cl) .0 4) 0 .0 ‘~~~~~~~ £

‘U 
~~~~~~~~~~~ 4)C/) C o~~ C 0 O~~ 0— 0 — C 4) C C)I 

~~~~~~ —Z c—.i 4) 0. 0. ‘U
0.O ‘U

~~~ .3) + i 2 0 ~~ ‘U 2~~~-~~w0 C C,) 0 ‘4

. -a 0 0
U) Z ‘-~~~~~c’i 0. Z ~~~d2 O U )  CO

C..
0 ,

Z
0 . .  E-~— Cl) — Z 0

0 0 2.
0 — 

z
-) • _  12. 0 o

C3 

E-. 
(U

-~ 0 0
0

0 ~~-t: &.. 0
0 4 ) 0 Z Z

(‘  0
C/) C/) _ 4> ~~~~~ 0E-4 -~0 C/) 4: 0 C/)

1-

— — -

-4 I— 

- — — - ~~~~ ~~~~~~~ — — -~~~~~~~~~ 
-

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



—

Z —
0

O V
C.4-’

4: C ) ( U  0
U) C.)
0 C) -4
0 . ~ C)

4_a — 0

o ~~~~~~~ ‘4C)
0 O C ) a)

0 — -~~O C ’~~O C F - 4
— ~‘ - 0 0O 4 - ’ C )~~~~ C)

C/) C ’U~~~ 
4-’

4.’

4: ‘U V E
‘C C)—— oO~~~E

C.-

0
— x4-

~ —I~~ 
.0 -

C.-‘4-.
o —C)

CO 0 — C
~~~ 

-4 —
— ‘U ‘U —

4: .0 ‘ U C )

C 
C.)

4) — — E
4) Cl) .0 ‘U 

0 4)
C) 0~~~-l

— ( U U )  ~~ —
0. ‘ 4 0  — 4-4
0. 0 0 . ‘U~~ ‘ C O(U
-I-’ E 2  C
o o~~~ 0Z CO~~~ Z Z

_ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  
¶4-

C..

0 — ‘
~~

E- ‘-~~c~

0
4:

z
‘~~~ 

Cl)
~~ C- 0

11
~ ~~~~~~~~ 

E-’ ~ -‘
L °°° _ _ _  

0 
_ _ _  _ _ _

4-

y I
• 

~~~~~ 1~ 
- - -_________________ --_--- -_--_ J.i - - —.~~ ————.- -— ~~~~

-—

,-,_ ‘_ _ % .  _ ..- _ &: •.. ~ .4
-~~~-IL - --- -



— 
I

Cl) C)
4-4 

U,
O o o ‘C
— _~ 

E C~~~— ~~~04:
—z ~~~~~~0
V -4C
0 — ‘C

~~ >. ‘-‘ C ) OC
— 0 .0 ~ —

I..0 C ’U
(fl (U

-1-4 -4
‘- O)

— O~~~ 0. a C )0. 0 ~~~g)~~~~~’U F..
Cl) 

~~~~~~~~~~~~~ 0 .0
Cl)

‘U—
-4

C

U ) c ’ J E5 - _ _ _  _ _ _  _ _ _  _ _ _  _ _ _ _

U) .C~~~~~~~ ~~2 
‘C4-4 4... -4

C C) — C
— > 

Cs~~ U) C)
(U

J 

~~~C 4 -~ ~~~~~~~~~ .~~~~~~~ 0
— — U) -4 4) 0- 4  0

C O V - 4 a )  _4~~ 
—0) 0 V~~~ C) 0 —  . 0 ’ -0 C 0  - 4 O a) C 4.4~~~~ -

0 2 0 > - a - a  
a)

C C)
4-. a )~~~~’C C4~~~~~~Cl) 

•.~~~~~~~~~~~~~~ •.~~~~0., 4) 4)
0 C ’ 4 4 -~ O t f l C._, I~~~~~ )C •. — C o .. ‘~~~ — ° —

C.) ~~ 0 C~.)~~~~~ U)
‘4’ 

..-. .0 C) 0 
0.E

.C 4 ) 0 —  W C 0 ~~~ -4 4-.Z C/) Q U ) C ) . C4- ~~~0 C ) 0 -
I—, U) 0 ‘C ‘4’ 4.-i— — 4-’ .0 ~ ~~~.C 1-. 

~~ 00.
0. ~~~~~~~~~~~~~~~~~~ aF .~~~

-
~
4.’ .0 11.4

‘U .0 ~~~~~~~~~~~~~C) 
~~~~~~~~a-’ 0.4-’ ~ I (U V~~~ : ‘ C0 • . 0 .~~ . 4 ) . :~~ —Z — ‘U — — V —‘ 0.. — —

- _________ _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _

0
z
2

zz -
— 4: 0..

C.) 0
0

0
4: ~a: C.)

~ 0 0 0
~ . z 0

04 Cl) —04( 0 0

B-5 
_____

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

- 

-
. - - -

~~~~~~~~~
- -• -

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~ .



Cl) ‘CC)a ) N .  4.4
C .2 0) (Cl
— ( U- I  0
(~ 4 04: 4 ) 4 )  —4 - 0

Z (
0 U)
I— —- (1)

-4C.) C~~~ -4. ...l L .  —
.~~ ‘ C— ’U
,
~~~ C) O C.)
C > ‘U °  (U

‘4.4 14-4

0 0 4 -
~~ -4 C) U)

.2
1_p

0
~~ ~~~~~~~
0 ~~~~~~~~~~~~~— ‘ C C)‘U Cl)

-4

‘~~~ C V  0 .
Cl) 

~~ ~~~~~~°C 
~~~~~~~~ 

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

— C- 4~
.4 .C

(U _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _  _ _ _ _ _ _

.2
(Cl
o CV 4)

4- ‘U ‘CC)>~ i ~~~~~~~~~~~~~ 0
.0~~~ .0C) .0 • ~~~~~~ .

Z — ‘U C
0 0 U) — .Q U)

I-.~~ 0 0 4 U ) 0 .~~~~ a) — C 0 0..4 ‘-4—. 
• C .._~04 ~-. X u  

~~ 
(U 4-~ 00) 4: .0 0 0 0

-I-I ~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~
- C  0 4) 4)

L) 4) C) .0 
‘U 

O ( ~ E U) 0
~ 1..

(UE-~ 4) Cl) 4 4.4 C’) rn
’U ‘U4: .0 ~~ : t , ) ’3 ,~~~U) 4) 4) .3) Cl)

0 ~ 0 ~~~ ‘C~~~’ 0 4- - 
‘C‘ C O  ~~~

— U) 4)~~ 4-.
-4— (U )(~ U) 0 

~ 
0 0. 0.00—~ -(~g~I 0 ‘U ‘ C U )  .0
4) .0
Cl) 0 U)Cl) Cfl

, 0 . C  
~~~~~~~ (U‘ U ( U  O C  — ‘U (U ’U —0 40  Z ~~E C-

C..
0

z z
-.) — 0 0

C.) Cf) 0
-: C Z
4: 0 4:

C 0) 0-
Cl) 0

0. Cl) —
(

— —  ~ _B-~-6 - - - _________— - 

- - - _
~~~~~~~~~~~~~t~ - —&--



_ _ _  _ _ _  _ _ _  —_ _  _ _ _

z
2

4:

0

0

< Cl)

E
(Cl
V
4-i

0
C/) 0.

4: 14.4 Z o
E-’ 0 Qz — C
C) ,-~ E-~ 0

-4
~~ C) C.)
E-’ 4~ CO

~~~ 
.~~ ~~~ .0

~ 0 ~~~—

a; a; a~0. 0  0 0 C C
0 0 0 0z z z z

C-
0

C/)
4:z z- 4 0

- ( p  

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

—‘.-— —- - - - ________— —— n - 47 
_____________

_ _ _  
.4 - -



Cl) U)z
I-.

‘-4

4: 1..
0.
C

—
4.4

0

a)
C ‘C
C/)

C)
C

4:
~~ C)

C.)
-4 0

‘C
C.) — 2

C/)

E U)

— 4)
4—’ ..—. —

~~ 4) C- .0 — -44) Cl) ~.. r~. 
— C) —0 .0 ~~~~C) 4-

> ~ C . . 0  0.
.0 . 3 )

CO (0 4 -  .0 4)  ~~~C)

o~~~Z O  ~~~~~~~~~

C-
O Z
z 2
2
4:
z 0
— Z CO

2
C.) 4:

• C)
-4
4:

riD C.)
CO C.)

( -) C.)
CO Cl)

- - 
_~~~~ _ B—8 ~~ .~~~~— - - _____ — -

— ~~-- ——— ——~~~~~~~~~~~~ - - - 
~~~~~ ,_ - _~~~_ ~~~~~~~~~~~~~~~~~~ -

~~~~~_ _
_

~~~~~~~~~~ *~~_ 41



C/~z
C
4:

z
C.)

0
0 -C) U)

~~ 0

O~~~rj ~ 0
~‘ .~~~

U)

4: .0

C) 0

~ Z

0.
C)

C) 2
U)

•
~ 0 Q a)

— 0 V
E— C) 0

E ’C
C)

4-. ~~ ;~~. — U) 0E-’ C) C) 
~~ 

U) —.4 —C/) C) C/) 0. > 0 C)
~~ o .~

~~ . CO Q — — -4
(-4 ‘ U C )

V -‘ > 0 ..

~~~ 
.9

o E  0
0 4 -  4 - >0 C a )Z

C-
0
Z 0 0
O
—

—

4: 1/) 4:
CO ~~ C/)

C/) ~~~~U ) . 0.0

C 
_ _ _ _  _ _ _ _  

H 
_ _ _ _  _ _ _ _

~~~~~~~~~~ —

- - -
fl

--  - - 

-
~~~~~~~

- - 
~~~~~~ , .~% -:- ~t~ , 

- -



S U S Q U E H A N N A  RIVER B A S I N

HUNTSVIL LE CREEK , LUZERNE COUNT Y

PENNSYLVANIA

HUNTSVILLE DAM

NDS ID No. PA—00553
DER ~D No . 40 — 5

PENNSYLVANIA GAS AND WATE R COMPANY

PHASE I INSPECTIO N RE PO RT

NATIONAL DAM INSPECTION PROGRA M

JUNE 1978

APPENDIX C

HYDROLOGY AND HYDRAULICS

(

--r- —: — ---



I

GANNETT FLEMING CORDDRY SUBJECT -~~~ f~ ’- i1 t ) ~ T~ -~ rr~ FILE NO. ~~~~
AND CARPENTER , INC. 1r~~ ~~~~~~~~~~~~~~~ SHEET NO. L O F  ~~

‘ SHE ET

HARRIS BURG, PA. FOR - 
~~~~~~~~~~~~~ —~~~_________________________

COM P U T E D  BY DP~4 DAT E (
~/2 J 7-~ CHECKED BY Ffl ’I DATE ~—7Z

C ) c f c , ~~j o r~ — (Re c. cecorne d eIi ries co~ ~~~~~~~~~~~~~~~~~~~~~~~~
i. 7~~~ ~4Q~ a # l p~~~ r7tL i Q J  ,~ rô~~~~cl -~~~~~~ 

,4, i4 s , i c e  ~~~ do j r r e~”,

~~ - .4 IC ~~~0r~ ~~~~~~~~ (P o -s )
2. ~~~~~~ ~I - i , c Q ~ on ~~ ____________  

i1~~:-~~ +l-~c ~~~~~~
~~ ~~~~~~~ Ac . —F 4 ~~-~d {-

~~~~ ~~~~~~~~~~~ o~ *~~ dqrr ~ ~~

~~ ~~~~~~~~~~~~~ D~~~~ -~ flood - (R~c. cor r~~C~ G ~ eI~ 1e~ ~r &~~+y Ln~~~~~ti~~r~~)

T~~ S~~~~~ t I  w~~y D~~j9n F1oo~ ~~PF) ~~i aq ~ be +~~ PMF ~~~~~ ~~
± .~~~~~o’/ e. cl~~~~,ck Ior ~ o + ~~~ r ’~~~

/ c~ro \oc-y orci  N1dr~~u~ i c5 A ric~~ ’si~ 
( 2e4. )‘ho.-~e t ? roceci ur~. Pc~ck~a~~)

It.A2. Th~ P M F  j r~ Io~
j ky dr ~~~rA F~

i ~ r,c~ ovc~j kbte .
q. Cor ~ qc~ 4- i ié/, I~1,. f’1;c~4qe/ / a~-’owl t~~1 3q/6;,,ior-~ D~st~,~t i~ic

’,~~~~~ t~~

~~~~~~ ~~~~~~~~ fi / V7F ,L ,. 4ie 017’6 Cp e e / ( (OA.~~ -.22 p/;Z

c a n  be CJ~ed ~~r /-/~~~~~~~~y / / ~~ 0 (m~.= ~~3 /~~~~~~~~~) 
,ee

cj ~~~~~mei~~~ /L- dca/i 1q~ e ,4p~q~

N~,,~~~~~vi//e ~~~~~ /~~7dO (~
-j

~.) ~~ / 3 7~ 0x / . 2J~ —_ ‘?
~~‘~~~~~

There Qr.
~ ,‘~o re~eryoj r~ &~~~~~~rev,, Qé’ ‘4”rn~5v///~ Pop,,

~~
, 3pi I Iu ./oy Cope~ i, D r r~i’r~a~ iOr,

/~1ax . \.‘-lai~er Levii~.

~~~~~ 6~~I~~~u) ay Ler ~~~ 5?*~~? ’/ - s ~1
’

- -
~~

-- W~dM 8,5 ’
~~~~ 

3.C~~

( 

1-f ~~~~~~ -

Q~q ) (  ~ / 0 3 1

* 1 *404 c—i - 

-

- 

~~~~-

- 

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



_ 

- -

I

GANNETT FLEMING CORDDRY SUBJECT ~~r~+ , Y j i1C ~~~~~~~ FILE NO. 7~/3 /)’4f

AND CARPENTER , INC. ~r,d / ,,Ji&~ SHEET NO. 2- OF ______ SHEET~

HARRiSBURG , PA. FOR Li 3C E  ~~ ~~~~~~~~~~~~~

COMPUTED BY ~A\r~ ._ DATE ~~~~~~~ CHECKED BY FFt4 DATE �— -‘ ;

/
,sla ;pi L~~r~~-k ~

~~4,— -

H ,/3~~/ // 3.Z.~~~ ~~~
~~~~~~~~~~~~~ •~p 5 - ( ~,~. ) =  ~~~~~~~~~~~~ ~~~~~~~~~~~~~

y0&~l-  ,a3 i- * - ~ +Z~~ /~’73Jj  
~~~

~~ 2 PM F peQ k ~ lo~~ ~, V,Qr’ ~ p///~;~/a,y co1~~Qci~~y
,
~~z .o c/ > 1 S7O cA ~

3.~~. ~~ou~~~r~c~ ~~P ~~-tc PMF Ir4.Pi~w )-71 o~~r~~ok ~ j~ ~-~~L ovq ,/aj ,/e.

C. R-oc~dure5 c~or 4a r m i r%a~ iort ~~~~~ e~~~~ / d ~~~a~~
~p~

11 
~~~ 

ca pqcr~ (~~~~
.4’ jncio~ur~~3)

~~. ol P/I F wh~cI~ wi ll p4 4 S  

~r” ~
‘-~~Y(~~j~lw~ y c*/Ol* C lt )f r P~~FpQ4 k) ’x~~oa

( 
(!T7o/ ,7z~.o) x lao ,‘~ .i% ~~~P

~~~~. E~~~;r ~-~~E i o r ~ o~ ~ +~~yi~~e ~~~~~~~~~
T ,ar~~utap- ~ydray~ph o~~~u rr,ed

~,. Vo)urr ie ~~ P~1F 4y dro~~rop Ii~~ ~.+
‘
o~ r~ no~1

•. l x  S3ii~~.x ~4O± ~~i~~/o/QZ4 ~~~~~~
43 s4 0

b~~(/~~~~~x ~~~~ 
. 

-

~~~~

3~. I~~~ 
e,,-~e,~1~a ’ 5/o,’o ,QVQ//ab/e

Ele V ‘~e ,‘tLi1~ ~~4 ~~~~ ,‘9c - 4

38~~Z 707
4z ) /~#99) 3~~ , 47r -s~?~’ 73~~

40i/h/lqy .1/31. 1 .~~3 /, 739,4ig6S3o •:‘~~3-3 43
(~~~1.)

,9.~~ ‘/ 3 3 4/  ex-L4e,,a~
,s’d (77,’)

~ c~i~ded ((.?/~ ) (s o ))

A 6?I~~-L~ ~

4P l’UOA

I.
‘ .— — — .- - -- -— — -— - —- — — 

- 

—_—-—- - -4--—- — .—~~~~~~~~~~
——--

~i1~~ ’ 
~~‘: ~~

- 
- 

~~~~~~~~ -“~~~~~~ ~~
“~-



GANNETT FLEMING CORDORY SUBJECT I~ui~’~vhIIe.. Dpr7-~ FILE NO. 7~ j~~~~ j~~~

AND CARPENTER, INC. Hy’i’-’1”9y ‘i’S SHEET NO. ,3 OF ______  SHEET

HARRISBURG , PA. FOR VSC~~~ ~~~~~~~~~~ -
COMPUTED BY t~l~ ?~j  DATE CHECKED BY i~ F)4 DATF ~~

Z, ~~~~~~~~~~~~~ &~
j ;,-ed .> 5~~o pa~~e /? vq,Ja,h/ e

ig ~ z4-> iC34-

~L ff 7L //k2 -2 — ~~~~~~~~~~~ 3 c ô r ~d~~~ho r,~~ r~~u 6 _ ~
.
~
. 6e~ov~ +1~~. ~p .) l u i~ y~ C C Zp4 C I +

y 
L~~

~zo 6€ ~~~~~~~ in uoft.. C h ee k  :or-(cfl~~lar\ 
“ C

+ FhF

~~Pii i Peak L k(/ ?,zf~o)~ 
g(~~o

~~~~~~~~~~ /fl~ S~oii t u~~y ±0 ~~~~~ 
-
~~ . 

P/It- -

F. �p l.u~y CopaC i~~y /870 c~~
3.4 Pn~ P~al< P/oui- i~ hQ~.? ip;lLQciy CQp 4c~~ é

7

3C~3 O> / 67O
b. ~ oU~~i~~~ ~~~~ ~ PrI F ~ r~pj~ co,v Q /a t , l e.

~Us~ ~p JIuJ/ ).y w i l l  pa~~ (‘6~~~~3 ~~~~~~~ ~~ ~ P’t r~
(~Z ) i r ~JO~~ur~~ .3’ rv’ e~~~ * ocI a ~~~~~~~

(~
) ~riav1~ L1l4i# ~~fC. ~ P1W ~~

( 
(b) ~orv’.e ~~ ~I- ee + z cey’ l ~~~~£qoc

~~AO1~ i x ~~3 (~~ 40 
- . ~~~ ~~~~ -. “~“ ~ “

(c) c rea.’eIs t~a/ ~~~orq~~”-. Pr,,,.-, 1~~~~- z C 1~ Mc. -Fk

5+v~~~~~~t ret~pyPii *ed .> ~~-# sb-4jc ~~~Q) T ~L 1~
~~~~~~~~~~~~~~~~~~~~ > 1034

- c.. ~~~~~~~~~ f~r ~~~~~~~~~~~~ a ciej~iSe / l ta’~ep.414t r’e

5,ji //c.uqy c~p4r~Ity
2. 0 rjt~~-c re~ ,jv -ed ‘~~ ~~~ ~‘/ ~ara~e ~va, / aLIi~

Q~ ETL ii 10-2.- -

~ Tt-,ev-~ i -
~ a ~~~~~~~~~~ ~-~4~~ rd aP ~~~ a~ L,iCe Pr~,.v

I~ r~ e P tow~ dawv~ + rea ” •t ~ E~a v ~-~
~~ cZ.*~~k ~~ l~.aa~~r ~ ~ns - ~~~+ ~e~o p~ ~ve~.{o pjoI r~

~~~.: (4 k~~

~~ T1-~~. da~~ c~r~d $~o i l l . . i ) ~y ~ir~ r ôt ~

~ P~~F ~
;
~ka~+ .~v e r t G F p i 4~, c~J~41-e ..

( “ ~‘~‘F ~~~~~

7

k 

~ P , I I Y~~~a f I ~~~~~~~
Z.
~~

/
T) _ _ _ _ _ _

I’ 
~~~~~~ aec,k ) C f 0 0  /,21_a

1* 11140* Zfl0.~~
°
~ ~

•
. 

~~~~rn 4 )c~~ /~~ Z(c0,1’,7.C~ ~~~~S~5(0C— 3 
___4— - - — — —- ----—-—- — -— —4 ___________ ~~~

— -

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



GANNETT FLEMING CORDORY SU B JEC ~ HuS-4 +-S\ , i1~~ C~~rri FILE NO. 7~~J . 3 . / / -1
AND CARPENTER , INC. Hy lr n/ Oj zy  ~nd Yyc/~Q(J/,~~ ~~ SHEET NO. 4 OF ______  SHE ET~

HARRISBURG , PA. FOR U SC~~ BQL ~~ir,~to re
COMPUTED BY OA\-1 DATE (a ?? CHECK ED BY ________ DATE -7- 7c

C, T~ ;~~~~~ke~ ~~ ov r+opp~~~

t .  ~~~7!. / rriat~e 7 / / ~.,a -éer Zi~~~.A
De~~~k -

- 

0

- ~~~~~~~~~ ~~7~’ ~r’~ ry~ ~~E C Z  C~r ~+er

(a . 4q Ca1cul~~ e~.

~~~~. £~~~i rr,~~& 4 1 t  -

q. T.~ 0~ ~~ rv, Ej ev i i  3~~~. /  G~FCC..
~ ‘. ~tom of Da~-~. E l e v - , I o ’3. 2. .

( 
C . Ta~~uic~~~,- Di e o 1 k ~

- 

,~ . tcdIw~~~ty ~~lev ~~~~~~
~

0

4
’-

(

1* 11140* C-4

$ - - — - — — -— — -—-

~~~~~~
‘--- - — — - --4--— . 4---—— _____________ ______ ~~~~~~

—.-- -~~~~

—4------- - — —— —- — —4- - ~~~~~ 
,. 

—~~ 4.
_

~~ ‘*. — ______



GANNETT FLEMING CORDDRY SUBJECT 1/~I.47 1
1

~~~v i // ~~ D~~ 7 FILE NO . 7~/ 3 j j .4
AND CARPENTER , INC. h”7411I2y7 ~,7d ~~~~~~~~~~~~~~~~ SHEET NO. .

~
‘ OF ______ SHEET

HARRISBURG, PA. FOR - 
~~~~~~~~~~~

COMPUTED BY DA W’ DATE CHECKED BY I~J~~ I DATE 7_ 7~

~~~~~~~~~~~~~
_- S~~ ; I I L U C~>/ C O c ~~~~ i D~~~ r r ~a~~ion

FI ,6o~ r4~ Rerno’.i~ .d.

A ux i i i~ ry 5~~~~~~~~~ \~~~.J~~~~
/

Le,i~~ 1i ~.~~1X 2  /L~~~

’

C
~~2.Q

Qm4~~~~~O~~icJ/ 2x (’~ t~ /O3~~ ct 5

~~~~~~~~~~~~ ~~~~ p~~~ H w ~~~~
y

Lei7j iLh

C

/7’ //3~::;:~/ //~ / . / 
- 

4-. a

/ 37..~~J2.,
2,.1_40

4rci1~ Y~ e S~ o v c ~5~

~~~~~~~~ /~~
_ / ,f79t ,4c ,.Q -fl~. (~,ee p~(~c z.)

~~~~~ ~ J~I I )  W~
qre re ri~o~,,ed.

a’ 7.~~4.O )
fo - 

~ 
~ /60 3S~~/ /o

- p eok o -
~ ;~. f 1 o w  ~y dro r~rap~’i ~~~~

(

1D 11140* C —
• 4— ——---- — — _______ - — ~~~~~———- — - -- - — - —~~~~ .-- —-4 —.~~~~~~ —

‘I 

— - ‘L~~

_

~~~~
_ 

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



GANNETT FLEMING CORDDRY SUBJ ECT ~~~~~~ v , ) I e  ~~~~ FIL E NO. 7( ~I 3 . / / 1

AND CARPENTER , INC. Hydr~~ Ll)~y 
ar~4 H~, ’drau ti ~~ SHEET NO. (ti OF ~ SHEE T ~

HARRISBURG PA FOR i~~~E ~~~LTtr~ORE
COMPUTED BY V1~~L~4J DATE ~~~~~~~~~~~~ CHECK ED BY________ DATE 7_ 7~

~ . :~ + evrn ;r 1~ ~~~~~~~~~~~~

c0~
. ,?3Z.~~ <1~~~/,3~~./ / P 7  p lG C d’

Q~~3.o~ 
[ ~~~~~~~~~~~~~~~~~~~~ -/133.,) ]

A~~~uw ~~ -~af  0.i-. e,s. i ra 30 ’ w (/ ~~~~~~ al~~ r~~~- t1~~~~~~ ~~~~
0+ ~.he r~~~~-1- ~~~\au~~~r1-~ er ~~~~.

Q 3,o~ E~~~H- ,13Z.~~~r / )  ~(ft -//3~~/)~~ 74(’~~—//3~~/ ) ]

c~~QN ~~p1J/w Cr~~bt -““

4. /g73
P4~~ 

~~~~~~~~~ ~~~~~~~~~~~~~~~ / 45/ ,

‘/3?.!
1I43~.! 7 7’~Z(~
i13?.i /o$’~3

( /140., 1 /3~~/ 7
// 41.1 10 / (~..1_7~

~‘ 
-- .

7.  - ~.- ....4~~~..0UTFLOb’d
FLA ’~H 8dARD~

4 

‘

~ 
- 

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

-

~~~~~

4
- -

4. -

0UTP LOW A~~~ 3OA $~ D~

3-

‘4  1 I I

$1.. 
200 0 4Ooô (,,ooø 8c~o ,oooe

1.. OUT PLO”..-d I N

1* 11111* 5ToR~mQ~E ‘N A c r e - F t
c -~

- — - ____  -w - -— __________

~~~~~~~~~~ —-—‘ -~~ -~~~ -
4~~~- -- ~~~-- ---~~~~~~~~~~--

-
-~~~~ - - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ ,- - -



GANNETI FLEMING CORDDRY SUBJECT 1~~~~~~’J;\~~ OOL-?~ FILE NO . 7(.~ 3.1 r.-1
AND CARPENTER , INC. I~)/ dr O1O /~~ ~ r4 I ,drA :~4~ ic ~ SHEET NO. 7 OF ‘~~~ SHEET~

HARRISBURG , PA. FOR USC E- ~ALTtNO RE
COMPUTED BY ~~A ’~-J DATE ~ CHECKED BY________ DATE 7-7k’

De~~ev ~~i r,~ ~~v~ r f p iL 1~ ~~ O . /7,2C~O c~~ ~~~~ ~
‘I oq r~ .~

z 5 - + 3 s ~~.O
+

Q~~~~~17,74~~~~Q~~i— / ,~~Z4- 5 -

~~~~~~~~~~~~~~ ~~c
’ 

~ /O,593 Cc~~ 3:zr3~ Ac~e-c~ ~~~~~~~~~~~~~

- 
~~~~~~~~ 

,&5C3~ 
c~~~

Q~~~i3~si7 j :~~ 3)~~~- -

IS/ad O c~~

- ( i7Z~~O-/’~ 73~~ )_
,n tf er~oio/e H :  ~~O!- 

~~~~~~~~~~~~~ J ~~~~~~~ _ _ _

- . 
-
-

~~~epr~~ r’t 
a& .:I7,~Z 6O/z.. ~43o LQ LL c l4~~~~~OQ?~~

~~~~ ~~ 4~~ l.~~2.4~ /Y~? $‘,fYO c2~/ (-6

~~~~~~~~~2 ~~~~Z~~P f I . 4 X Z 3 //,C.64~~~#x7

, vderpo LuLe /4 = ~,0# (~~1_44 - 1.~~3O I ~~~ - 4.o ~-o.o ~

a. 3,o~ C~.~~(H-//.~~/) # -/ / 7 (’,, I_//3 3,/) 7~~(t ii 3~~i) J
N
4.

4 3(,~~
p t~ f~ e 0 1k i ,~ 1.

7 g,~~p 4.

1* 11040*

4 -,——’ ~4737~ C- 7  
____  _ _ _ _ _ _ _ _ _4 - -  - ---

~~~ 
-- —~~- — _ _ _ _- --4 — - 

-

- -- - . 
.

- - -
- 

~~~~~~~~~~ 
- . ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - —



I

GANNETT FLEMING CORDDRY SUBJECT ~~~~~~~~~~ D~ rr FILE NO . 7I~,13.1fr1

AND CARPENTER , INC. ~~J~4 YI~~\ I’V~J 
t1I~~~ 1.1yAt ~~~ SHE ET NO. ‘

~ OF _ _ _ _ _ _  SHEET

HARRISBURG , PA. FOR - i ~~~~~~~~~~~~~~~~~~

COMPUTED BY QA W’ DATE h - ? 7 CHECKED BY_ _ _ _ _ _ _ _  DATE 7..7J

De±.~r rri~ ric O v e y 4 op o ~v~ ~~-i~~~~~a IJ/0 c oa Yd~
~~~~~~d ~ 4o /.?~r~~- F t  &, r,-e~~

,4 ~ ~~~ y’ ~- Ia.~ 1, ~,oc~r3 ~~~~~~~~~

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

/

@i’~ 9

~~ -~ / 4-73 7.. -I- 1. *(3 1~~c4-f +o) -  ~c~’zz
(7 260 -/ 7 CS~Z~

/P14 ,%~OJ*~~~~ ‘4’ ‘

~~~~~~~~ l0,7~~~.- !7o5Z .O
~~

o..Oe
~~~L

D e ~~~~~,’~~ Ove q±  go~~o ~~~~~~~~~ ~~~~~~~~~~~~~

~ 43G1.t- ,.(.z4( /4~r/ 1-~ #a) 7~oZ

~ .0
Q-

~ ~ /6~-/ 24(lY69 t-44O)- 1o427

/~~~ 30-7(.02\

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .4

_ _ _ _  _ _ _ _ _ _ _ _ _ _  
F L 1 C 4F~P~

II 14

~‘7,7.4o ~~~ ~~I ii3~~. 2.

/vt 
~~~~~~~~~~~~ ~‘.o i/~~ZO 

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

- C

1* 111404

• .— - —4--- - _____ ---4 — -—--4- - - -4- _ _ _ _ _ _ _ _ _ _  —---40----

— - 
~: ~~~~~~~~~~~~~~~~~ .‘



S U S Q U E H A N N A  R I V E R  B A S I N

HUNTSVILLE CREEK. LUZERNE COUNTY

PENNSYLVAN IA

HUNTSVILLE DAM

NDS ID No. PA—0 0 553
DER ID No . 40— 5

PENNSYLVA N IA GAS AND WATE R COM PA NY

PHASE I INS PECTION RE PO RT

NATIO NAL DAM INS PECTION PRO GRA M

TUNE 1978 
-

APPENDIX D

PHOTO GRA PHS

(

4 —.~~~ 
— t - ‘- - 

‘ 
4—-- - - —— .— — —

-4 d..I .~~~ .“k, —



HUNT SVILLE DAM

4 —

.,
. 

:11

—s- .
.‘ -.-~~~~~~~~~~~- -.~~~~~ - - .

- 
.

.

A. Top of Dam and Auxiliary and — -
Main Spillways . Access to Gatehouse is

Plank Footbrid ge Ove r Main Spiliway .
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B. Downstream Face of Dam .
Looking Toward Right Abutment .

D-1 

— —— - — - - - 7-— — — -. ~~~~~~~~~~~~ — — —.- ~~~~~
------ -~~~~

-4. - —i-- 4 . . . - -
~~ 

- . 
- 4  .~~~ - ~~. -



HUNTSVILLE DAM

- 

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

-

.
. 

~~~; 
.

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

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

~~~~~~~

I

~~~~~~~~~~~~~E” ~~~~~~~~

C. Downstream Face of Dam ,
Left Abutment and Riprap at

Downstream Toe of Left Auxilia ry Sp iliway.
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D. Upper Outlet Conduit During Operation.
Leakage from Dam Visible Above Conduit .
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E . Broken Capstone and Missing Mortar
at End of Right Auxilia ry Spillway
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F. Sandstone Riprap Below Left Auxiliary Spiliway
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G. Loose and Missing Mortar at Masonry J oints
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H. Eroded Area Downstream from
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I. Flashboards on Main Spillway

r . Left Auxilia ry Spiliway Approach Area
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H U N T S V I L L E  DAN

APPENDIX I

GEO LOGY

1. General Geology. The damsite and reservoir are
located in Luzerne County. The rock formations exposed
in Luzerne County range from the post-Pottsville formations ,
of Pennsylvanian Age , down to the Onondaga formation , of
Middle Devonian Age. The Wisconsin terminal moraine crosses
the southern part of the County , and the greater part of
the County is covered by glacial drift . Extensive deposits
of glacial outwash occur along the Susquehanna River and
less extensive deposits along the smaller streams .

Nearly all of Luzerne County lies in the Valley
and Ridge Province in which nearly all the rocks have been
strongly folded. In going from north to south across the
County, five major folds are encountered , all of which
trend northeast . The first of these is a shallow syncline
on the crest of North Mountain , forming the Nehoopany coal
basin . The second is the Milton Anticline, which exposes
the Portage group in the northwestern part of the County
and gradually flattens out toward the northeast. The
third and most pronounced is the Lackawanna Syncline , which
originates in Lackawanna County to the no~’th , and has pre-
served 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 the resistant Pottsville for-
mations and Pocono sandstone , separated by the less resistant
Mauch Chunk shale. The fourth fold is the Berwick (Montour)
Anticline, which exposes a few feet of the Onondaga formation
in the vicinity of Beach Haven . This fold reaches its maximum
development farther west and only the eastern portion reaches
Luzerne County . The fifth major fold comprises a series of
anticlines and synclines forming the Eastern Middle Anthra-
cite Field in the vicinity of Hazleton . The synclinal
basins in this region are relatively shallow and there are
large areas from which all coalbeds have been eroded.
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The general dips of the region vary from O~ to
and the maximum dips are found on the rims and within

the syncl in al coal basins. The relatively soft post-Potts-
ville beds in their cores are severely folded and contorted
with numerous minor faults. The northern and easternmost
parts of the County border the Appalachian Plateau Province
and are characterized by horizontal , or nearly horizontal
strata. The Catskill continental group of rocks underlies
those parts of Luzerne County that are outside of the five
fold s. -

2. Site Geology. The dam and reservoir are sited
in nearly hor izonta l ly  s t ra t i f i ed  gray Catski l l  sandstone ,
northwest of the Lackawanna Syncline and t~ie Susquehanna
River .  According to construction reports obtained by
Pennsylvania Water Supply Commission engineers during the
initial inspection of the dam in 1914, the entire length
of the masonry dam is founded upon , and keyed into , sound
sandstone. Both ends of the dam are said to penetrate
into a dense sandstone rock that was thoroughly cleaned
and roughened before placement of cement mortar . The sand-
stone foundation was found at a depth of about 1-1/2 feet
below natural ground surface for 40 feet of its length
near the middle of the structure . This depth gradually
increases to 12 feet at the right end of the dam and to
24 feet at the left end . The surface was reported to be
relatively free of joints or cracks . It was thoroughly
roughened and coated with cement mortar before placement
of stone masonry .
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