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• PHASE I LNSPECTION REPORT
NATtONAL. DAM INSPECTION PROGRAM

Name of Dam: Ashland Reservoir
County Located : Schuylkill County
State Located : Pennsylvania
Stream: Little Mahanoy Creek
Coordinates: Latitude 40° 46.7’ Longitude 750 15.7’
Date of Inspection: 18 August 1978

Ashland Reservoir is owned by the Borough of
Ashland and the reservoir supplies drinking water to the
Borough and surrounding area. The dam was designed by
Gannett, Fleming , Corddry and Carpenter , Incorporated and
was constructed in 1925 and completed in December , 1926.
The facility is assessed to be in fair condition with the
exception of the seepage emanating through the downstream
embankment slope and along the toe.

This seepage was noted immediately after filling
of the reservoir and the locations have remained essentially
unchanged since 1939. In 1930, weirs were installed and
measurements were recorded between 1930 and 1940. After
1940 there was no documentation available. The weirs have
since been removed and between 1940 and the present , changes
in the quantity of seepage could not be determined .

Calculations indicate that the existing spiliway
systems are adequate to pass the probable maximum flood
(PMF). Therefore, the spiliway is considered to be “Adequate” .
The darn is classified as an “Intermediate” size structure
consistent with its height of 69 feet. The dam is classified
as a “High” hazard dam because of the downstream residential
dwellings along Little Mahanoy Creek and further downstream
into the Borough of Gordon, Pennsylvania. In the event of
fa i lu re , extreme property damage is expected with the possibil-
ity of loss of life .

Although the structure is considered to be in
relatively fair condition , the following recommended measures
should  be u nd er t ak e n .  These r ecommendat ions  ar e  p resen ted
in order  of p r i o r i t y  but  does not in d i c a t e  t h a t  the l a t t e r
recommenda t ions are not i mpor ta n t-
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1. The embankment seepage, particularly seepage
along the left side of the dam, should be
evaluated and the seepage rates monitored
and checked on a periodic basis for changes
in rates or turbidity .

2. A series of piezometers should be installed
across the dam perpendicular to the center-
line to delineate the phreatic profile.
These piezometers should be installed and
the results evaluated by a registered pro—
fessional engineer .

3. A plan should be developed for closing off
the pipes at the upstream side of the dam
for periodic inspection and in the event
of the pipes rupturing beneath the embank-
ment causing a hazardous condition .

4. The blow-off and water supply pipes should
be inspected to determine their condition.
It is noted that these pipes are 40 years old
and have never been inspected .

5. Vegetation in the emergency spiliway beyond
the concrete slab should be removed and the
spiliway cleaned .

6. The rodent hole shown on Sheet 5a, Appen-
dix B should be filled .

The Owner should develop an inspection check-
list together with an operation and maintenance procedure
to insure that all items are properly and periodically
inspected , operated and maintained .

Because of the downstream population , particu-
larly in Gordon, a formal procedure of operation and
warning during periods of high precipitation should be de-
veloped and implemented .

a
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PHASE I INSPE CTION REPORT
NATIONAL DAM INSPE CTION PROGRA M

ASHLAND RESERVOIR
NATIONAL I . D .  •PA 00649 6 1

DER I . D .  * 5 4 — 7 5

SECTION 1
PROJECT INFORMATION

1.1 General .

a .  Au tho r i t y.  The Dam Inspection Act , Public Law
92-367 , au thor ized  the Secretary of the Army , through the
Corps of Engineers , to i n i t i a t e  a program of inspect ion of
dams throughout  the Unit ed  Sta tes .

b. Purpose. The purpose of the inspect ion i s  to
determine i f  the dam constitutes a hazard  to human l i f e  or
property .

1.2 Description of Project.

a. Darn and A?purtenances. Ashland Darn is a rolled
earth embankment with a concrete core wall founded approxi-
mately 10 feet into rock . The embankment~ is approximately69 feet high at its maximum section with a length of
approximately 500 feet impounding a reservoir of approximatel y
331 acre—feet. The upstream slope is riprapped from the
crest to the toe. The downstream slope contains a rock toe
drain and is grass covered . The embankment was constructed
over an existing 20 feet high darn which became the upstream
toe of the new embankment. A typical embankment profile and
section-ia shown o ata~S—,~~pp.~4~-it E~ The principal
intake system consists of two pipes located at the base of
the dam which are used for water supply and for blow-off.
The larger pipe , 16 inches I.D., feeds water into a treatment
building at the downstream toe of the embankment. The smaller ,
12 inch I.D ,, pipe also feeds water through the pumphouse
and discharges into a blow—off pit approximately 40 feet below
the structure . Excess water is discha rged over the spiliway
located on the lef t~abutment. The concrete ogee spiliway is
approximately 63 feet wide and discharges into the natural
stream channel about 400 feet below the darn centerline .
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b. Location. The dam is located on Little liahanoy
Creek approximately 4.5 miles east of the Borough of Ashland .
The dam and reservoir are located in Butler Township ,
Schuylkill County , Pennsylvania.

The dam site and reservoir are shown on the USGS
Quadrangle entitled , “Ashland , Pennsylvania ” at coordinates
N 40° 46.7’, W 76° 15.7’. A regional location plan for
Ashland Dam and Reservoir is enclosed as Plate 1, Appendix E.

c. Size Classification. The dam is classified as an “In-
termediate” sIze structure consistent with its height of 69 feet.

d. Hazard Classification. A “High” hazard classification
is assigned be cause of the downs tream res idential dwellings
along Little Mahanoy Creek and further downstream in the
Borough of Gordon, Pennsylvania. The structures along the
creek and at Gordon are shown on Plate 1, Appendix E.

e. Ownership. The dam is owned and maintained by the
Borough of Ashland , Pennsylvania . All correspondence should be
sent to Mr. Edward H. Watkins , Borough Manager , Borough
of Ashland , 501 Chestnut Street, Ashland , Pennsylvania 17921.

f. Purpose of Dam. The purpose of this dam is for
water supply to the Borough of Ashland .

g. Design and Construction History. Prior to the
construction of this dam , there were two dams on Little Mahanoy —

Creek . Dam No. 1 was constructed in 1876 and impounded
approximately 3 million gallons. Dam No. 2 is located at the
present site of Ashland Dam and impounded approximately
7 million gallons . This dam was built sometime around 1900.
In 1915, Mr. F.H. Shaw, Consulting Engineer , Lancaster,
Pennsylvania , was contracted by the Borough of Ashland to
design a dam to replace the original two darns. Mr. Shaw
prepared a set of construction drawings, the contract and
specifications. The application report was submitted on
13 March 1916. However , due to circumstances which are not
clear in the available documentation , this darn was never
constructed. In 1920, the State inspected the darn and directed
the Borough to remove flash-boards from the spiliway arid repair
and strengthen the dam . In 1924, the Borough of Ashland
contracted Gannett, Seelye and Fleming, Engineers , Inc.,
Harrisburg, Pennsylvania, to design a dam to repla~~ Dam No. 2.The application report was submitted on 7 February 1925 by
the Borough of Ashland and the permit to construct the dam
was issued on 25 February 1925. On 21 February 1925 Mr. George
Beal , Division Engineer for the State of Pennsylvania , issued
a “Report Upon the Application of the Borough of Ashland” which
described the proposed dam and impoundment. Gannett, Seelye

( and Fleming issued the specifications in 1925 and construction
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started in June of the same year. The conLrac~~ r was theL Pottsville Construction Company. Mr. William K. Ward
was the  Resident F.nqineer for the Designer , Gannett , See lye
and F l e m in ..i, F.nyi.net’rs , I nc .  A c u t - o f f  wall,  was ex~~~vated
approximately 10 feet into rock and grouting was performed
at the base of the core wall. The limited documentation
and available construction photographs Ind i cate that a single
line grout curtain was installed with holes drilled
approximately 25 teet deep and ranged from 6 to 9 feet on
center. A core wall was build simultaneousl y with the
embankment. Fill materials were placed in 8 to 10 inch lifts
with borrow materials obtained about 4,000 feet above the
dam site .

Adverse weather conditions halted construction
during the winter of 1925 and work resumed in the spring of
1926. A routine inspection by the State on 29 May 1926 dis-
closed several problems with the quality of earthworks . The
compaction was considered insufficient , ~s lift thickness
exceeded the specified 8 inches and were not of uniform
thickness and large stones were not being removed from the fill.
The Desi gner ’s Resident Engineer corrected these deficiencies
and work then progressed smoothly. State inspection reports
indicate that concrete work was performed in a highly satis-
factory manner. The dam was completed and accepted by the
Borough on 1 December 1926.

Immediately upon filling of the reservoir leakage
was noted on the embankment. This leakage was noted predom-
inantly along the left side of the embankment and ranged fro:-’
the toe to as much as 20 feet up the slope . This seepage
was closely monitored for the next three years and in
September 1929 , as the amount seemed to be increasing, the
State directed that weirs he installed to monitor this seepage.
These weirs were installed by the Owner in June 1930,
and weir measurements were taken from 1930 to 1940. Thereafte r,
there was no documentation in either the Department of
F.nvironmental Resources (DER) files or the Owner ’s files.
In 1938, the Owner installed a fr ench  drain system at the base
of the dam to alleviate the swampy condition at the toe. A
blow—off pit was also installed ~ust below the dan~ (see Plate 4,
Appendix E).

I t  is noted tha t  was te w at e r  f rom F r a c kv i  Ic , at
the upper end of the wat ershed , i s  d i schar¼led  in to the l i t t l e
~ ,ahanov Ct-et ’k . Since the lat e l~~

)
~
) ‘ s the waste water has

been i c u t  ed a round the  :- ‘servo i r by .i ser i es  e t t lume s and
t t ches . The f 1 ume s and di tehes wore ro~~ n s t ruc t  ed in  1 ‘~ .~ ~ •

I n I ~) 1 the t 1 U:~Ies W~~ i-c rohab i i  i t at  ed unde r spec i cat i ens
p repa red b~ Ca rime t t F’ I em i n~: Ce rdd ry & Carpenter .
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In  1955 , the t3wner requested that the spillway
he r a i sed  one’ foo t  to impound more w a t e r.  This  request  was
denied by the S t a t e  because of the secpa~ie e m a n a t i ng  f rom
the tot’ and the embankment area. Just prior to 1976 a
downs t ream d i ke  was i n s t a l l e d  immediate ly be low the  b l o w — o f f
p i t .  (SOc Pl a te 4 , Append ix  F)  This  d i k e  was constructed
to cent rd the spi 1 iway dischar~ie .

h .  Norma l ~r e r at i n tJ  Procedures.  Under  norma l o per at i nq
Pt ocedures , w a t e r  enters the water supply pipe at  the u p s t r e a m
toe  and is  ted by ~u av it y to the  t r e a t m e n t  b u i l d i n g  at the
downst ream toe . W a t e r  i s  t r e a ted  at  the  p l a n t , t r a n s fer r e d
t o he Bor ough ct  Ash l and  by qr av i  t y  and pumped to a st andp ipe
I n the eve n t of an eme rqen cy , the blow—of f pi pe , which  is und o i
f u l l  hydrostatic head , can be’ opened by means of a valve  in
the t r e a t m e n t  h u i l d i n q .  T h i s  water is discharqed into a blow—
ot f p i t  and then to the natural s t ream c h a n n e l .  Excess w a t e r
f l o w s  over the ’ s p i l iw a y  located at the left abutment of the
st ruc t  uro . There are no minimum f l o w  r equ i remen t s  downs t ream .

I .  ~ P er t  in en t  Da ta .

A summary of p e r t  i ne n t  data  for Ashland  R e s e r v o i r
is presented as tel lows:

a . Dra i na~~e Area  (
~~i . m i l e s )  2 . 1 1

b. D i sch ar g e  at Dam Site (cfs)
Max imum Known Flood
(october l~~7 6i  40

Maximum Design Flood I ,870
Freeboard F iced 3 , 390
Dischar.~ie at PMF 2 , 715
~i i n im u m  Requi red  F l ew  None

c. Flevat ions (feet above M SL)
Top of Dam I , 30h .0
Emo r~ oncy Spi 1 i way  1, 300 .0
B l ow — o f f  Invert (appt-cx.) 1, 235.0
W a t er  supply Invert ( ap p r o x . )  1, 2 3 5 . 0
Norma l Pool 1 , 300 . 0
M a x i m u m  Known Flood 1 , 300 . 3

d . l~eservoi r ( m i l e s )
Length at  Norma l Poo l 0 . 4
Fe tch at  N orma l Poo l 0 .1

~ t crace (acre— foot)
Norma l Pool U 1
Top of Rim 410
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t • Reserve i r S u r fa c e  acres
Normal Poo l 14.

q . Dam t)a t a
Type P a r t  h eml~inkment

w i t h  concrete core
w a l l  and downs t ream
rock tat’

l e n g t h  500 t o o t
H e i g h t  69 fe et
C re s t  W i d t h  1,8 feet
Si de Slopes
Ups t

Crest to Kiev. 12’1 1 2 11: IV
P1ev . 12 9 1. 0  t e  Toe

Downst roam 21 1: l\’ w i t h  a 4 foot
bench at  E l o v
l 2 7 h .0

Cut of f Cenc t o t e  core w a l l

grout Curtain Vos. S i ng l e  l i n e
~i rout  cu r t a i n , holes
are t’ to 9 fee t  on
center and approx—
imatelv 25 feet deep

h .  W a t e r  Supp ly  and B l o w — o f f
Data
Water  Supp ly lt ’ i nch  p ipe
lU ow — e t  t 12 nob p ipe
D e s c r i p t ion  Both pipes lead f r o n t

intake at  u p s t re am
tee through enibank—
mont  to the  t r e at n ~’nt
t a c i  1 i ty  at  down-
s t re a m  toe

t .  Sp i l i w ay
Typo Concre te  o~~ot ’ sect  t en
Loca t i o n lot t ab u t m e n t
W i d t h 3 tOt ’ t
D i s c h a rg e  Chute Concrete and rook

5
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SECT iON 2
E N G I N E E R I N C  DAT A

2 . 1  Desi gn.

a. Data Available. There were no oriqinal design
calculations available for review . A summary of data
av ai l able in the  f i les is presented in the check l i s t  a t ta ched
as A p p e n d i x  A.  D r a w i n g s  were  very l i m i t e d .  Those t h a t  were
available have been reproduced in Appendix E of this report as
Plates 2 throuqh 9. Princ ipal documents con ta in i n g  pe r t inent
data used for this investigation are as follows:

1. “Report Upon the Appl ication of the Borough of
A shland” , prepared by Mr. George S. Real , D i v i s i o n
Lug i neer f o r  the St a t o  of Pennsy lvani  a .

2. Twen ty—four black and white photographs dated 1925
wh ich document several construct ion procedures.

3 . Twelve sheets of blueprints prepared by Ganra~~t,
Seol ye and F l e m i n g, Inc. of Harrisburg, Pennsy l van ia
which are the construction draw ings for this dam.

4. State Inspection Reports from 1925 to 1976.

5. Contract Specifications by Ganne tt , Seel ye and
Flem ing , Inc. of Harrisburg , P e n n s y l v a n i a , da ted
1925, describing the construction requi rements.

6. Miscellaneous letters , correspondence , memos , includ-
ing inspection prooress reports , al l  of which are
located  in Department of Environmental Resources (DER)
f i l e s  in Harrisburg , Pennsy lvania.

b. Design Features. The principal design features of
Ashland Reservoir and appurtenant structures are illustrated
o;l the p l ans , p r o f i l e s  and cr oss sect ions tha t are enclosed
as Appendix F as Plates 2 through 9 and reproduced from the
bluepri nts found in DER files . A brief description of the
dam is in Section 1.2 of this report. A more comprehensive
de s c r i p t i o n  is presented as follows .

A s h l a n d  Dam was cons t ructed at the locat ion of the
p r e - e x i s t i n g  Dam No.  2. The old Dam No. 2 was incorporated
i i i  the ups t ream por t ion  of the embankment .  P r i o r  to  co n s t r u c —
t ion of thi s dam , the old rubble wall was removed and ve’ietat ion
removed from the pro—existing dam. The remaining embankment
was uSed to retain water and fathlicate construction of the
new embankmen t. Construction photographs show that the
founda tion was stri pped and a core w a l l  wa s e x c a v a t e d.

6
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Desi gn documents show that  the core wall extends approximately
10 feet into rock and is located 8 feet downstream of the
centerline . The embankment is homogeneous with an upstream
slope of 2H :lV from the crest to elevation 1291. From
elevation 1291 to the toe , the slope is 2.5H :1V.

The upstream slope is protected with riprap from
the crest to the toe. Below elevation 1275, the riprap is 18
inches thick . Above elevation 1275, the r iprap is also 18
inches thick but has a 6 inch filter bed. The crest of the
dam is at elevation 1306 and the crest width is 18 feet.

The downstream slope is 2H:1V with a 4 foot berm
at elevation 1276 and a rock fill toe. A typical section is
shown on Plate 5 of Appendix E.

The maximum discharge capacity of the spillway is
3390 cfs. The spiliway is excavated into rock on the left
abutment of the structure . The concrete ogee crest is
63.0 feet long and the chute is paved for 115 feet downstream

and then becomes a rock channel .  Polluted water from the
Frackville  portion of the watershed is d ivert ed  by a system
of flumes and ditches on the south side of the reservoir and
discharges adjacent to the spiliway.

The intake structure at the upstream toe houses a 16
inch water supply pipe and a 12 inch blow-off line . Both pipes
are encased in concrete and pass through the base of the dam
into a treatment building at the downstream toe. Water is
discharged to the Borough of Ashland by gravity and then
pumped to a standpipe . The blow-off pipe passes through the
treatment building and discharges into a blow-off pit
approximate ly 40 feet downstream of the treatment building.

2.2 Construction.

• A description of the construction history is presented
in Section 1.2. The dam was designed and the construction
supervised by Gannett, Seel ye and Fleming, Inc., Harrisburg ,
Pennsy lvania. The Contractor was the Pottsville Construction
Company .

2.3 Operation Data.

The onl y operational records maintained are the flow ratcs
supplied to the Boroug h of Ashland . Flows are metered by
means of a Simp lex flow meter , (Serial No. 12-400-4272).

7 

_



1

There i no opei a t  i ona I m a nn a  I * ~t ma I nt enance m a n u a l  . tinder
norma l co n d i t i o ns , w at  ~‘ t  i s fe d  to the water supp l y s y st er t
by means ct  a 1 (~ i nob p i 1  ~~~‘ wh i cli has an i ii t ak c at  I ho tips I o am
t o e  o f the ~1am . This p ip e and t h e  b l o w — o f t  p ip e  a t e  under
I ul I hyti to stat i c head and a t o  coil t i l I e d  by v ~i I yes i ii t he
cont  t e l  house

~ . 4 E ~’a l u at i ot’i .

~~. a .  Ava I lah i l ~ I y . A l l  eng t 11001 1 ng d a t a  cbt a t  iu’d and
UO\’ iew~ d as part of t his invest i qat  ion  wet e cv ~d~ tI by I ho
De’pa t m o nt  I Fit v I ronmen t a I Roscu ic e s  and supp 1 omen I ed by

s at  i ot i s  wit h I ho no * ‘ i t * , h  M a n a g e r  Mt . Wa t k i i t s

I’ . ~dc~j~ac~ . The da I a a \ a i I a h I e w.i s I~ I ged t ~ ‘ he
gut - f i ci  (‘l it  T~7 a~leqnat  (‘ t o  n iak e a ge t i e t a  1 eva I n a t  ion of I h i  ~f ac i l i t  y . I t is  noted I hat t hei - e were no de~ 1 *lfl comp i l t  .1 I I * ‘iI
a v a i l a b le  nor  was there a dot a i I (‘d h y di  o 1o~i ic  h y di aul I c
a na I ys i s . Selec t  od feat u t o  s I I ho dam wh I oh t ne 1 t ided  I he
c r es t  wi dt h , down st t eam sI 01)0 , omerq~~ncy S~ 1 I I  way d i  mens t cn~
and c t her itt i see I I  aneous ~Ia t a were I i el d — ‘hv~ - k od and compa t ed
w i t h  t h e  d r a w i  th i s  pr-epared by Ganvw t t , See l ye and 1- ’l o m t  ng , 1 Ih’
These checks in d i c a t e  t h at  I he dam was d i  mens i cued in
a ccci d at ice w i t h t he draw i nq s . The o Ic t o  , i t 1 5 a ssumed I h at
othet design f e a t  t i t e s  on t h e  d raw i n *is  wet  o oonst  i n ot e d  ~as
shown . Based on t hi s assumpt ion and I he ava i l ab  l e  phd ~‘~it
co t t o  st~~ ‘ti ~ lence and o t hot- 1 o t t e t  s , i t was i i i * Ic j t ’ d  I h a t  t ho da t  a

i I a bl e  was suffi c i ent t o  ( .t iahl  o a gonet a l  1 70~~! e~~a I n a t  i ci
* - * • 1 i~ U h f  ~~~~~~~ t I O t i * i~ I I t~ 1 i i  i t ’S

Va I i d i t . ‘I’lie t o  t t i c  i e a s t  ‘ i i  I o gw’ t ten I he
\~~~t i  id  i t  v o~ the dat a .
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SECT I ON 1
V I S U A L I N S P E C T IO N S

3.1 Find ings.

a.  Genera l .  The obse rva t ions  and comments of the F ie ld
— Inspe ction Team are  c o n t a i n e d  in the c h e c k l is t  enclosed

herein as Appendix B and are summarized and evaluated as
follows . In general , the appearance of the facility indicates
tha t  the dam is r e gu l a r l y m a i n t a i n e d  and in good c o n d i t io n .

b. Dam . D u r i n g  the v i sua l  survey , there was no evidence
of embankment d is t o r t i o n  of crest  subsidence tha t  would be
indicative of foundation settlement , movement or imminent failure
of the embankment  and a long the toe in the v i c i n it y  of the f r ench
drain system . Exposed portions of the french drains were in-
spected and noted to be functioning . The seepage noted on the
downstream face was compared to a photogragh taken on 16 May
1939 by Mr. E. G. Lanqan , DER , and the seepage noted in that
photograph was compared to seepage noted during this 1978
inspection . There has apparentl y been no change in seepage
rates or locat ion since 19 3 9 .  In f ac t , the location of
seepage noted in the 1978 inspect ion was c o n f i n e d  to the
l e f t  por t ion of the downstream embankment .  Seepage is shown
on sheet Sa , Appendix B. Photographs of the seepage are
shown in Appendix D.

The ups t ream r i p r ap  was  inspected above the water
l i n e  and observed to be i n  good condi t ion w th  no s ign s  ct
movement or si gnificant d e t er i c r a t  ion .  Embanknien! / .abutment
contacts were inspected and observrd to be in *iood condi  t ion .

c. ~ j~p u r t e n a n t  St r u c tu r e s .

1 . I n t a k e  Pipes: The two i n t a ke  p ip e s  a r e  at the
base of the dam are connect  ed to the  t r e a t men t  hit i I ~I i nq
These p i pes could not be observed dur in q  t h e  v i s u a l
i n spec t ion . The ~‘a lves and t he  pi pes wit hi  n t h ’  ti oat mon t
bui id ing were inspected and ob~~~r vod t o be i i i  good t’ondi t ion

2 .  Sp i l l wa y :  The approach channel t o  the spiliway
was inspec ted  and the concrete  w a l l  was t cund t o  be in
good c o n d i t i o n  on both the l e f t  and r i g h t  a b u t men t s .  Th
sp i 1 iway c res t  was a ls o  I t ’ t spec ted  and t h ere we .e  tic s t qn ~ of

i g n i  f i cant  deter  b r a t  ion , spa i i  ing or ot her ~eat t i res  t h a t
WOn Id be dot r ime n ta 1 to the  per forniance of t he  sp i 11 way
Some n i nor spa 11 m g  was noted , hut had been sat i sf a c t  c i i  l y
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patched and is in good cond i t ion  . The channe l is  excavated
through rock and narrows from the spillway crest width of
63 feet  to a channe l width of approximately 9 feet about
400 feet downstream . During very l a r ge storms , i t  i s
expected that the channel would o v e r f l o w . However , it is
judged that this will not aff e ct the spillway capacity or
the stability of the dam.

d. Reservoi r. I~econna i ssance of the reservoir
disclosed no ev I denct’ * t s i g u l l  i cant si l t  at ion , sl ope
i ns tab i  I i  t y ,  or ot her f e a t u re s  t h a t  w o u l d  s ign i  f i c a n t l y a f f e c t
the f lood  s t o rat t t ’  capac i  ty  of  t he  r e s e r v o  I r . A l  1 slopes ,ire
w e l l  veg e t a t e d  w i t h  an ~is~~~~ t t  mont  of hardwood and softwood
trees.

e . Downs t ream C h a n ne  I . I mined i at e ly tlownst ream , t h e
• spi 1 iway dT~~ ha rges i nT~~~ TV~ n a t  iii a I st ream channel and

flows a long a q t a t ’ ’ 1 hot  t o r n  channe l I o a pub 1 i c road . At this
poin t  th e st reani sos t i n d e r  a h i  i dm’ as shown on Ph o t on  r aph
14. D u r i n g  h i g h  lows i t  i s  t ’xp o c t  o~I t h a t  t h i s  ht  id q e  would
be unde r w at e r .

B etween t h e  darn  and t h i  I t t st hi  idge , the s t ream
flows  t h r o u g h  .i w~ ~ hli ’t 1 s I cop n at  t ~w f I *cd p 1 a in . The Va I I  ey
gradin g is ap p r ox i t n a t  el y . i~* pe rcen t  and I ho channe l banks
are low w i t h si do si  opt ’s of app i cx t m a t e  I y 2!!: 1 \‘ . Bet ween

7 and 2 .6 mi les , lowt i s  t ream of the darn t h e r e  a t o  three
houses bui  1 t ad 1 acen t t o t he st  r eam.  App t o x  i mat d y  4 . 3 m i l e s
downs t r eam of t h e  darn t h e  d i anne  I passos t he Borough of
Cordon , Pennsy I v a n  i a , wh i cli i s r epo r t ed  i y I 1 coded pet iod i call y
and woul  ci su t f c t  e x t  en s  i ye datn.igt ’ i n  t h e e V( ’t it  of  darn I a i I t i i ’

1 .2  Ev a I n at  i o n .

In  s u m m a r y ,  the  v i s u a l  survey of the dam disclosed
that the embankment is in fair condition . The seepage noted
on the downstream s lope has a p p a r e n t ly  not  changed s ince 19 U)~~

The t i l e  dt z a in s  loc a ted  a t  the base of the  clant ar e  a p p a r e n t l y
functioning fairly well and are d r a i n i ng  the area .

Si n c e  the wa t o t  supp 1 y and 1*1 ow — t I f p i pos .1 r e
b u r i e d  benea th the ombanknien I , the ’~t ’ sy c t , ‘iih ; ecu 1 ci not he
i uspec ted . The sp t I I way  was i us ‘oct eti and ass ~‘sst ’ d t o  be i n
good cond I t i o n .

~~~~~~~~~~ ~~~~~~~~~~~~~
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SECT I ON 4
OPERAT IONAL PROCEDURE S

4.1 Procedures.

Norma l operatin g procedure does not require a dam
tender. A caretaker l ives near the upper end of the
reservoir and the dam is checked daily and constan tly during
large storms . The dam tender ’s pr incipal observation during
high flow periods is to observe if contaminated water from
the Frackville area enters the reservoir. Subsequent to
the passage of large storms , the spillway is checked for
deterioration or damage due to the storm . The Owner ’s
representative indicated that the dam is inspected daily
to determine if unusua l seepage is developing and to assess
the water supply and chlorination systems .

4.2 Maintenance of Darn.

The last known main tenance to this structure was
performed by the Owner in August 1978. At tha t  time ,
vegetation was cleared from the downstream slope . Several
years prior to this , the ri ght retaining wall of the spiliway
was reconstructed and a dike was constructed downstream to
channel sp i liway  flow into the natural stream channel.

4.3 Maintenance of Opetatiny Facilities.

There are no written maintenance procedures for
the dam . Since the dam was completed in 1925 , there are no
records to ind icate that the blow-off or water supply pipes
have been checked. The portions of the pipe loca t ed i n
the treatment buildin g are periodically cleaned , p a i n t e d  and
are kept in very good condition . The valves were also
inspected and found to be clean , w e l l  l u b r i c a ted and
operating properly.

4.4 Warning Systenis in Effect.

There are  no forma l w a r n i ng  sys t ems or p rocedu res
established to be fo l l owed  during periods of exceedingly heavy
r a i n f a l l .  A r ep r e s e n ta t i v e  ot  the Borough m o n i t o r s  the dam
and appurtenant facilities d u r i ng  periods of heavy r a i n f a l l
and this appears to be a satisfactory means of monitorin g
the dam. In  the event  t h at  an emergency mud t i on  develops ,
the  local Borouqh o f t  i c ia l s  w o u l d  t’~’ not i f le d  by the ca ret ak et

11
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S i nce  t h e  .t cos s t oad I o 11 ows the  st reambed up t o
t he  darn , it is iudgod that the i cad cou ld  be I b oded out
dur i ug 1 .i t  go t lows I t  ciii t he daU~, The Owner ‘ s top re son tat i vi’
indicated that an a I to m a t  e i o u  t e t o the darn i s possible
t h rough  t he  woods

4 . ‘
~ Eva 1 nat t cu

The t o  are no opt’ t at t nq p mocedures  nor  ar e  t he r e
any w a r n i n g  sy s t e ms  or p i  oc dures  e st ab l i s he d  t o be t o I  lo~~~d
dur  i nq per iods of exceed in g  I y heavy ra in !  a l b or i n t he event
of an emcrnencv . Commensurat e  with t~ie possibility of loss
of life and extreme downstream prope rl y damage . In the
event of failure or exceed i ng l y h i g h  flows , a forma l warninq
procedute  should  lx’ i fi iplt~mCli t  ed

Au ope r a t  i u n  p t ocedu t•e , t oqe t her  w i  t Ii an i uspect ion
c h e c k l i s t  , should a lso  be f ormu I .ited and i nip 1 emented by the
Owne r . As par of t he  opt’ t a t i on.a 1 manna I , a ma m t  en5ince
inspect  ion dieck list sh o u l d  ,t 1 so he I orunu b a t  ed . The l i s t i ng
of i tents t o  be inspected  should i tic 1 ude a ll ccnt rc 1 v a lv es
and a p p u r t e n a n t  f a c i l i t i e s  . S m o o  t he  wat  or supp ly pipes
have not been inspected since lQ2~~, these pipes should be
evaluated in the near future t o  determine the condition and
se rv ice  l i f e  of the sys t ems .

~ IIhIlL.. 
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1 Eva I uat ion  of  Features.

a. Design Data. Or iginal design dat .i av.nlable was
I m u  ted t o  a few s t a t e m e n t s  i n  the  app i i  cat  ion report
dated 2 1 February  1925. The wate r shed  is  a p p r o x i m a t e l y  1.1
mi los long and a v e ra ges  0. ~1 nii los wide , t o ta l  i ng  1 

• square
mil es. Elevations range from 1 ,805 en Broad M o u n t a i n  to
the south , to 1 ,300 at the norma l reservoir level. The
watershed is approx i m a t e l y ~0 percent  wooded w i t h  a h~ut  50
percent resident ial i n  the  Borough of Frackvj lie.

In order I o a v o i d  b u i l d i n g  an in lilt u-at ion plant
at  the t i me t h a t  t he p resen t  darn was built , r otto f f f mom the
Frackville portion of the watershed was diverted around t-he
rest ’ rye i r by a comb i n at  ion  of concre te  f 1 unues and channe l s
e x c a vat e d  i nt o  rock . Or ig i na 1 ly 0.75 square miles of the
water shed  d u a i n e d  di toot l y i n t o  the  reservoir. Runoff
fron t  the mount  a ins t o the south  en to red the r e se rvo i r  e i t  he r
over 0 r under  t he t I nines . Pt t rough that pa s sod ov~’ r t he
cii y~ s rs ton near  t hi’ ci i sc ha rg i ’ end is no longe r in  t ’xi  stence
The area t h a t  c u r re n t l y  d r a i n s  d i r e ct ly i n t o  the  watershed ,
as d e t e r m i n e d  f ron t  cut- r en t  USCS maps , is about- 0 .  ~q squar e
m i l e s .

The sp ii lway was ties t gned  t o  di scharge I , 870 cfs
w i t h  a 4 toot head , equivalent t o a rune I I of 87 ~* c f s  per
square  m i l e , a va l ue cons idered  a m p l e .  I n  accordance w i t h
the  c r i te r i a  est 5-tb l ishod by l-’eder.il (OCE) Cuidel ines , the
recommended sp i i Iway des i gut f 1 cod f o r  this I nt errned  i ate ’s 

~ j 
~

dam and “II i q h”  h a z a r d  potent i a 1 cl.is~ it i ca t  ion is the p i o b ah l  c
max i m ont f l  cod ( P M F )

h. ~~p er i e n c e  Dat a. The reservoir levels are recorded
~la i ly and FTi~~ p u e t i  piT~ t i on  u i ’c o u t l s  .-i re kept in the of l i c e
in Ash land . The h i  ghost  rose u v o u t  b ev e l recorded occurred
on Oct obe y 1 ~t 76 a t  t or t h r e e  tiays of t a t it t ot a l l  i tig 12 . 2

u itches . The reservo i u - level was 4 t nches  above the  sp i 1 lw5iy
,an ost imatod d i  cha t~ ie of 4 0 of s . I t  i s noted t h a t  the
i t ’ s e u V O i r was not at f u l l  pool p m t  cu to th i s storm.

c . Vi sua I Ob serv .ttt ons • On t h e  date of the  i nspect ion ,
no cond i t~ ens were t~ s~~rveT t hat would i nd I cate the out lot
cap~tc i ty  o f  t he sp i 1 lway would he u - educed t int  i nn  a I b e d
I t i S poss i b ie t ha t  a ma ic r  st  ct-rn con 1 ci cause t~ roe s to t a I i
i n t o  t h e  di  v e r s i ou t , p a r t  i .u l by  b l o c k i ng  auid causing the  I b orne
an d di t oh 1 o ove i - I  op in 1 o t hi’ u e s eu  Vc ii • 01’s e u-va t i ens
tog a mdi  h g  d own st r e a m  ch.anne l , sp i 1 Iway cond it  ions and r e s e iv o it
.i re 100.1 ted i n  Append i x B.

I l
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d. Overtopping Potential. The maximum sp iliway
capacity is calculated to be 3 ,390 cfs wi th the reservoir
level at the top of the dam (see Appendix C) The capacity
of the diversion flume , 1 ,300 feet above the outlet , is
estimated to be 910 cfs based on dimensions in a 1971 drawing
prepared by Gannett Fleming Corddry & Carpenter. Information
received t rom the Corps of Engineers , Baltimore District ,
indicated 2 ,715 cfs for the 2. 13 square mile watershed .
As shown in Appendix C , the diversion flume will overtop
into and drain the reservoir. As the capacity of the spiliway i~judged to be greater than the estimat ed peak PMF inflow
from the entire watershed , overtopp ing of the dam would not
be expected during the PMF storm .

e. Spi llway Adegua cy . As the spi l lway capacity exceeds
the estimated PMF inflow , the sp i liway is rated as “Adequate ” .
The tailwater durin g passin g of the PMF storm is estimated
to be approximatel y 70 feet be l ow the top o f the dam .

f. Downstream Conditions. Approximately 1.4 miles
below the darn the stream passes under a highway bridge .
The bridge is estimated to flood when the flow nu der it
is greater than 2,170 efs. Within the next 2.8 miles are
at least three homes built adjacent to the s t r e a m  tha t  are
subject to flood i ng in  the time of high flow and would be
damaged or destroyed i n  the event of failure . Approximately
4.2 miles below the darn discharge passes through the
Borough of Gordon which is subjec t  to f l o o d i ng  d u r i n g  periods
of high rainfall. In Gordon , the stream passes through a
culvert under the Reading Railroad . The c u l v e r t  has been
blocked several times lut the past with debris , causing
flooding during major storms . I f  the dam were to f a i l  d u r i n g
passing of a PMF storm , there  i s the poten t i a l  for ~~n s i d er a h b e
damage and possibl e loss of lift’ ; t h u s , i u s t i t y i n q  a
“Hi gh” hazard classification .

14
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STR 11CTU RAI ,  5TA) t I  I i  TI

t~.l F :valuat ion of ~t tuot u ral St abi lit1 .

a . V t sua I Obso rv.t t t o u t s  . 1’ht’ v i  sua 1 i n spect  ion of
Ash land Darn and Reservoir ~~i~T it s ap p ur t en . un t  fa ct  l i t  i es
i uidic.u t~ed no exist inn ernb.auikmt’nt stability pi-eblenu s or
si ~in i f i cauu t  st tuot oral dot t ci O t t o  lOS as so c i a t e d  w i t h  t he  sp u i i  —

way . The wat em supp ly  and b l e w — o f  t pipes could  not be
inspected because t h e y  a me bum i od under t ho embankment

The r i p r a p  on t he  upst m eant ombautkmont  was found
t o  he i t t  ~iood oemtd it i ou , u u i d  t ho q u a l i t y  of t ook was assessed
o he good. ‘l’he ~1ewun; t ream slopes showed ito s I nu ts o

d i s t o r t i o n s, u n du l at  t outs or other  evidence to  m d i  ~~ te tha t
the  embankment was in  an u n s t a bl e  condit iou .

Seepage was uto ted downstream along the embankment
as shown on Sheet Sa , Appendix B. This seepage was also
noted during a 1Q ;Q inspection and , based on the observa-
tions at that time , there appears to be ito significant
increase  in  the  seopa¼l t’ rates S I not’ t hat inspect  ion .
However , t h i s  seepage is undt’s i r ah le  .untl should  b~ m o n i tor e d .
The downstream t o e  area was damp and marsh y . i loutg the  r i gh t
abutment as shown on Sheet 5a of Append ix  Li . Eva l u a t i o n
of this area showed the t erua — co tt a pip e and the tile drains H
installed in 1~~i8 to contro l downstream toe leakage were
f u n c t i o n i ng .

The sp t 1 1 way was  inspected and oh so m ved to be

~ ui me l.at i vi’ l y ~iecd conti it ion . The m -o Wt ’ t o  not  si nuts o t
e x ce s s i v e  doterior.t t tou t , c m a c k t t t g  em geni ’r al  degr.a..iat ion
of the out i t  nod u eck oh anuto  1

b . Design and Cons t root  ion Data. :\ Ii .iV.% t l.t hi o dos Ion
cicoit n iout t at  t out ,  — ~~~Tud t ng censt  r u o tT~~ d i  .uw t no s , pm eo mess
r e p o r t s  , anti o t h e r  itt i Sot’ l b  .i tt eeus cot m e  sp~’ut ~ie t tot ’ , was
m e v  t owed •tit d asst’sst’~1 t eu  oomp 1 t’t eness . ?t ~1et a t  led 1 1st 1 nO
of t hi s d.t t a m s i ito 1 tided he m- e i i i  as Appe’ uid l x A a ut ~i d i  s cit sod
i n  ~ eot ion .‘ .

The des i g u t  ~iec unme ’nt .t t i ot t  was , 01 t he m ost p .u m t
me l  at  i vt ’ b y t utoouitp 1 ot e  . The ’ I t ’ was ito Ity d t e l og t o , hv~i t a n  i i  c des t out
c.t l ou  l at  t o n s  , st ab t I t  t y an a l  vs t o m s t i  uot  in .tl t~1 1 cu I at i outs
pert i neut t to the .t t t endan t t a ct  i i  t te . The out l y tIOS inn dat .i
•tv.t i 1. ab to was t ho sunmtarv ~~ t cvi ~ii ’d ii t ho “Repe l t t’ pett the
App ii oat t out ” dat i’d .‘ 1 f-’ehm tia my 1 ~~ .

‘ 
~‘

A l t h o ug h  s t a bi l i ty  ana l y st s  were’ not performed ,
the long term pet t c t m n a n o e  t 000t-ci , and t he’ cent i qurat ion o f
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the embankment t o oe t her  with the compaction documentation
was evaluated to make a quantitati ve assessment of s t a b i l i t y .
Correspond ing ly, it is j udged that the embandment is likel y
to remain stable under conditions similar to those currentl y
prevailing .

The complete set of ocuist root tou t ~1t .iw t utgs co n si s t i n g
of t w e l v e  b l u e p r i n t s  prepared by i .autute tt , Seel ye and Flemine~Eut g i neers , I ito . of Harm i s h ur o  , Ponnsy ivan t .-i , wet e av.~ i I at’ it’
These drawing s wore suffi ctt’nt to evaluate the physical
features of the s t r u c t u r e  and pert i u t en t feat itt es ate u-epu-oduoed
in Appendix E. Const root tout photooraphs aided in the
evaluation of the coutstructten aspects of th is ta o i l ity and
were supplemented by t utspeo t ion report s and preg ross report
prepared by the State of Pennsy lvan ia .

o. Operat ing Records. There are no mii i mi imum t low
requ i r ement s downs t meant of the  s t r u c t u re  . The r’s i dent ca u t ’ —
t ake r  takes  wa te r  leve l mea su remen t s  d a i l y and m o n i t o rs  t h e’
rate water is used by the ltotouqh of Ash I atid . The s to rm of
9 October itt 7~~ is the  st orm of m eoord and .a t low of 4 i t tch es
was recorded over the  spi I lw.-iy w h i c h  i s  o~utIt v abe nt to
app r o x i m a t e  iy 40 ct s. There i s  no rnai ntonati~~ checklist
nor are maintenance records kept

d . Post —Const ruct ion Chan~jes . S ti t ce ’ cetwp let  ion of
t h i s  darn in  1g26 , there  have 1~oemt no ma joy chanot’s to th is
structure . In 1010 , wei rs wero i uts tal led autd het~~’out l~ 10
and 1940 measurements  of leakage wet e t ak en . There  ire  no
records in  the flep artuix ’utt  of ri-tv t m ournenta I Ro~ ources t i l os
a f t or 1 ‘~4 0 . In 1038 , a dma m i t  s y st  em was t its  ta 11 i’d at the
downst ream toe of the  emb~-tnk umtt ’nt as was a blow— ct t p i  t . At
about  t h i s  same t i m e , downst ream 1~.r~-t No. l was removed .
Around the  m id— I  ‘~ 70 ‘ s a d ik e  was coi t s t  rut’ t ed  downs t m eant o
the b l o w — o f f  p i t  . (See P1.1 to 4 , Appem -t.1 m x I’ . ) The purpose
of this dike was to divt’rt .il 1 spi 1 lw.av t low m u t t o  the
natural stream channel . There have boon no ot her ime ~1i t i cat i ens
made to the dam o them- than rehab i i t t .t t ion o the wa t i’m supp 1 y
o u t l e t  w o r k s .

Set sni i c Stab i lit y . The .lant t 1 ocat ed i t t  ~~t’ i situ c
Zone I . Normally I t can con st ~1e ’ rod t ha t  m t a tiani in t h t ~
zone is stable unde m - s t  at  i c cotid m t i o n s  , i t  t’att b ’  assume d
safe f o r  any expect ed eam -t  hqu ake ~‘ond t t tons . ~ t mi ce the stat t c
s tabi  1 i ty  .-i n .-u 1 vs m s was ut ot  .i~•a i I .ib le cm m e V ~w , the set smt c
s t a b i l i t y  of t he  dam could .1150 not  be’ quant it t~~d

1 (‘ 
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SECTION 7
REMEDIAL MEASURE S 

i 
-

7.1 Dam Assessment 
- -

a. Evaluation. The visual inspection and review of
available documentation indicates that the embankment and
appurtenant structures of Ashland Reservoir are in generally
fair condition . There were no signs of crest or slope
discontinuities nor were there signs of riprap movement
on the upstream slope . There was evidence of seepage through
the downstream slope approximately 30 feet above the toe.
This seepage was noted in 1939 and a photograph of that area
taken in 1939 indicates that there is no significant change
in the seepage since that date.

The spillway approach and discharge channels were
inspected and found to be in good condition . There was no
evidence to indicate that a potentially unstable or
dangerous condition was developing .

The water supply and reservoir drainage systems
could not be inspected in that the intake structure is
located at the upstream toe below reservoir level and the
pipes are buried in the embankment. The only exposed portions
of these systems are the pipes and valves within the
treatment building . These were inspected and judged to be
in good condition and well maintained.

Although hydrologic and hydraulic calculations
were not available for this reservoir , approximate calculations
as recommended by Federal (OCE) Guidelines indicate that the
dam will pass the probable maximum flood; and therefore, the
spiliway is considered to be “Adequate ” .

b. Adequacy of Information. Although there were no
structural calculations available , there was sufficient
documentation in the files to indicate that the construction
was supervised by the Design Engineer and inspected by the
State, and construction was performed in ac’ordan ce with
the Designer ’s recommendations. It is concluded that the
information available for this assessment is adequate.

c. Urgency. It is considered that the recommendations
presented below be implemented as soon as practical.
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7.2 Remedial Measures.

a. Facilities. It is recommended that the following
measures be undertaken . These recommendations are presented
in order of priority but do not indicate that the latter
recommendations are unimportant .

1. Embankment seepage , particularly seepage along
the left side of the dam , should be evaluated
and the rates of seepage monitored and checked
on a periodic basis for changes in rates or
changes in turbidity .

2. Piezometers should be installed across the
embankment to delineate the phreatic surface
so the seepage can be evaluated . This work
should be performed under the direction of
a registered professional engineer.

3. A plan should be developed for closing off the
pipes at the upstream side of the dam for
periodic inspection and in the event of the
pipes -rupturing beneath the embankment causing
a hazardous condition .

4. The blow-off and water supply pipes should be
inspected to determine their condition . The pipes
are 40 years old and have never been inspected .

5. Vegetation in the emergency spiliway beyond
the concrete slab should be removed and the
spillway cleaned .

S. The rodent hole noted as shown on Sheet 5a,
Appendix B should be filled .

b. Operation and Maintenance. The Owner should
develop an inspection checklist together with an operation
and maintenance procedure to insure that all items are properly
and periodically inspected , operated and maintained .

Because of the downstream population , particularly
in Gordon , Pennsylvan ia , a formal procedure of observation
and warning during periods of high precipitation should
be developed and implemented . This procedure should include
a method of warning downstream residents that high flows
are to be expected along the creek .

18

t

—~~~~



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

7.2 Remedial Measures.

a. Facilities. It is recommended that the following
measures be undertaken . These recommendations are presented
in order of priority but do not indicate that the latter
recommendations are unimportant .

1. Embankment seepage, particularly se’~page along
the left side of the dam , should be evaluated
and the rates of seepage monitored and checked
on a periodic basis for changes in rates or
changes in turbidity .

2. Piezometers should be installed across the
embankment to delineate the phreatic surface
so the seepage can be evaluated. This work
should be performed under the direction of
a registered professional engineer.

3. A plan should be developed for closing off the
pipes at the upstream side of the dam for
periodic inspection and in the event of the
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Sheet 1 of ~
ASHLAN D RESERVOI R

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

Abou t 50 ~ ‘ ‘~~~‘t~~ I ~ ‘ .i’d, Fr.- ’ki ’ i i . - 7. ‘~‘~~ t t’.f
DRAINAGE AREA CHARACTERISTICS: -“.‘ I Jz -~ ~qp ’ r ~~t ’~~~ .‘~~~ h~ ~~~~~~~~ ! ‘:~~i ’; .  

—

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1300 (331 A t r ~’-Pt ’e t) .

ELEVATION TOP FLOO D CONTROL POOL (STORAGE CAPAC ITY ) : ~~~~~~~ (4 10 A, ’r ~- -P , ’.’t e ~ ? 4 .

ELEVATION MAXI MUM DESIGN POOL : 
— 

1304 
____

ELEVATION TOP DAM: 1306 
—

SP ILLWAY

a. Elevation 1300 
_______ ____________ _______

b. Type Conorete ~ j ’ ’  w ’ir.

c. Width 62..~ f oc~ . 
____

d. Length _________________________________ _ _ _ _ _

e. Location Spi~1over Lef t  a u f m-n~ . 
____

f. Number and Type of Gates N4 ’ne.

OUTLET WORKS :

a. Type condu f I - ‘rr. ________ -
S. Loca ti on 1~a~p of ’ dthn. 

_______

c. Entrance Inverts 1335.0

d. Exit inverts Unknown . ~~ 1330

e. Emergency draindown facilities ~‘l1’ ~~~duit ~~t ~~~~~ .‘f _____

HYDROMETEOROLOG ICAL GAGES:

a. Type St.4 ’I !.zr~f i’. Tn ~~~~ -_ _________

b. Location A t  .f ’ff ’e in Asl i l ind .  
___________ _____

c. Records 
— 

A t  ‘ffie-e in A t h l a~i.f. _______

MAXIMUM NON—DAMAGING DISCHARGE : p 170 ‘fs-the ~‘.1pa’itLd of the f i t . i ’ ’ ~~~~_
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SITE GEOLOGY
ASHLAN D RESERVOIR

Ashland Reservoir is located in the Appalachian moun-
tain section of the Valley and Ridge Physiographic Province .
The bedrock at the dam site is reported to consist of the
red and brown sandstones , siltstones nnd shales of the
Mississippian Mauch Chunk Formation (see Plate F-i). The
Mauch Chunk Formation is bounded to the northwest and south-
east by the sandstones, siltstones , shales and coal of the
Pennsylvanian Pottsville and Liewellen Formations. Bedding
is reported to be tightly folded into a series of east-
northeast trending folds plunging to the southwest (Arndt ,
1971). Although no fracture data are available for the dam
site, two open, variably spaced joint sets have been report-
ed in the area: one set oriented approximately along the
strike of bedding with variable dips ranging from 53° SE to
65° NW and a second set striking to the northwest, with a
near vertical dip (Wood , 1974). No faults have been report-
ed beneath the dam or reservoir , although numerous Paleozoic
thrusts and high angle faults of varying orientations have
been mapped within Broad Mountain , immediately to the north
of the dam.

Downstream seepage should not be a problem unless the
reported northeast trending (approximately perpendicular to
the dam) joint set is well developed beneath the dam struc-
ture.
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