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PRFFM ’t

1’h t s report i’ . pt-epa red unde r gut dance con t a t  ned in the Rec onuiu’ii~led
t u i del ines fo t  Sa t e t y  ln~ ~~~~~~~~~~~ f o r Phase 1 Invest igat ion

• Cop e o t hi’ se git I dt ’ ii iii’ s may hi’ obtained t rem t hi’ Pepa r (men t t ’ t  In
O t t  I ‘e ot (‘Ii l e t  of Fng tni’ers • W as hington , P. . 2(1 Ii ~

ilic pu po ‘.t e t a i’ha .e I I uvi’s ii ga t ion is to  I dent it  v exped i t  I on . 1 v
t I t o . ’ .Iam ’. wh ch may p. t s t ’ ha :ard~. t o  human i t t  c or proper t V liii ’
a ~. ‘; t ’  ~ sment of t he general cond it ion of the dam is based upon v I sit.’ I
ot’’.ervat  tons and rev iew of nyu Inhie d ata .  Peta l led Invest Igat ten and

1 v’ . . ’ . iii’ .’ 1 vi  ug topt ’grap h Ic mappIng, subsur I ;ie e invest I gut Ion .
mate i i  a I t .‘ t I • :ind do t a i l  i’d comput at tonal eva I nut ions are be vend the

•
~‘ ; ‘. o f  a Phase I Invest igat ten : however , the inspect ion Is I nt ended

to I di’ t t t  i t  v an~ need I or such stud it’s w h i c h  shoti Id be per formed i’~ t h.
Ot,’flt’ I

In rev it ’w t ng t h i s  ro per t , it should be rca 11 ~ ‘d t hat the report t’d
c end I t t  on .‘ t (hi’ dam I s based on o bserv at i o ns of f i e l d  cond i t !  ens it

the t ime of inspect ton along w i t h  data aval l~ hlt’ to  the i nsp ect ion
t cart . In ~‘a ses w het-i’ the reservoir was low ered or il ra I neil pr ior to
I t t ’ . ; ‘e  ~

- t io n • sue h a c t  ton , wh I le Imp rev I ng t he s t ahl l i t  v o t t hi’ ii i~
i• t ’r~ ‘V i ’ ‘~ t he norma 1 oad on the st i• in’ (t ire and nay obscure c er t a In c end I —

0 t ion Wit I cit might ot hi ’rw is . ’ be de tec t  ah Ii’ i t  Inspe ct i’d under the norma l
opet at  ing env I ronntt’nt of the s t  tui ’t ur i ’

i t  I ~ Impo rt ant to net e that the conil i t ion of the dam depends on
numerous and cens t ant  lv  ~‘hangI ng Interna l and ex te rna l  I ii ’ t o rs wh I cii
.1 t - . ’ eve In t i onarv Iii nat tir e . I t  would he incorrect to assume that the

~~ pre sent cond i t i on  e I t hi’ dam t~’ 1 1 1  cent t nue to  represent t h e  i’~ nd i t t  on
o et the dam it some point in the fu ture .  Only thr o ug h frequent inspet —

t i o u s  can unsafe condit ions hi’ deter te d and on Iv through cent I nued c ar e

and mat itt enance can t best ’ ci ’ndi t Ions be prevented or corrected

t 

Phase I Inspect Ions arc not intended t o  pr ovid e dct ~ l ied hvdrol eg 1~’
and hvd ran l i e  anal v s ’s  . In acco rdanc e w i th the est a b l ished u t di’ l ines

• t lie s i ’ i l  lwav design f lood is  based on the i’s imu t i’d “ Prehab ii ’ Maximum
Flood’’  lot- the reg ion tg reat est reasonab Iv poss lb Ii’ storm tu not t ) or

I t i e  i t  ens there o f . The sp 11 Iw:i~’ design f lood pros ’ ides ‘i measure e t

ri’ l it I vi ’ sp Il lw ,’tv c apa~’ t t v  att~h se t - v  i’s as an aid in det eriiti ning hi’ need

J 
t o t  mor ’ det ,i t i e d  hvdroleg Ic anti hvdrau I Ic s tud ies , cons liter 11W t lii ’

I .‘. of the dam , I t s  general rend I t  Ion and the dowust reant dantagi’
po t e n t ia l .

T ue  ;%~ s i ’ssmi ’nt et t he i’ond f Ions ,tnd rt’comntendat ions was made by t he
co nsti I t I ng engineer in ac eordani’e w ith genera l i v  and current Iv it ’ t ’ t ’ pt  i’d
eng IneerIng pr int ’ I p Ies unit prac t I
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1 L~Nationa l D~n Safety Progr~n. 
Ryetson

Station State Park D~ n (NDI.PA ~l93,
DEB..30..20), Ohio River Basin, Nor th Fork 0

* of Wheeling Creeks Greene County~
I pennsylvania. Phase I Inspection Report.

• 

• 

PHASE 1 REPOR~- NATIONAL DAM INSPE CTI ON PR OGRAM

NAME OF DAN : Ryerson Station State Park Dam
STATE LOCATED: Penns y lvan ia 

• /
COL’NT~ LOCATED : Greene 

-STRE AM : North Fork of Dunkard Fork of Wheeling Creek
DATE OF INSPE CTI ON : Decembe r 6 and 21 , 1978

L
ASSESSMENT : Based on the evaluation of the conditions as they existed
on the dates of inspection and as revealed by visual observations , the
condition of Ryerson Station State Park Dam is considered to be good .

A structural crack was observed on the downstream face of the dam near
0 the righ t abutment and extending across the crest. Only minor seepage
0 was associated with this crack , indicating that the crack does not

extend through the whole section . This condition is not considered to
be serious relative to the overall stability of the dam at this tir~. t .
However , it should be regularly inspected and monitored to document i f

• further structural distress occurs , and necessary remedial work shou l d
be perf ormed if such condition s are observed.

The spiliway capacity is classifiuied to be adequate according to the
recommended criteria.

The following recommendations should be implemented immediately or on
a continuing basis:

1. The structural crack observed near the right
abutment should be regularly inspected and moni-

• tored for signs of further structural distress ,
such as displacements and increased quantity of
seepage through the crack. Necessar y remedial
measures should be performed if such conditions
are ob served .

2. An around—the—clock surveillance should be
provided during unusuall y heavy runoff and a
forma l warning system developed to alert the
downstream residents in the event of emergen cies .

0
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F-
3. The dam and appurtenant structures ahoq id

• continue to be inspected regularly and necessary
maintenance should be performed .

~~~~~~~Lawrence D. Andersen , P.E.
-. Vice Pre~1dcnt

• ~) i’i~~ ~~~n . ’: ‘ \
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G . K. WITHERS
• Colone l, Corp s of Engineers

District Engineer

DATE : ~~ ~~I
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PHASE I REPOR’I
NATIONAL DAN INSPECTION PROGRAM • 

0

RYFRSON STATION STATE PARK DAN
NOT I.D. Nil . PA-193
DER I.D. NO. 30—20

Li
SECTIO\ 1

PROJECT INFO RM AT I ON

1.1 ; enera l

a. Authorit y . The inspection was performed pursuant to the
authorit y granted by The National Dam Inspection Act , Public Law

~2-3tC , to the Secretary of the Arms’, through the Corps of Engineers ,
to conduct inspections of dams throughout the United States.

h. Purpose. The purpose of this inspection is to determine if
the dam constitutes a hazard to human life or property .

1.2 Description of Pro jec t  ‘
~~, , ~~ • • ~~e I ~~~~ ~ t ~ •~~ —

a. Dam and Appu rte nances.~ ~-1~e d~m~,is a 515—foot—long concrete
g r a v i ty  st ruc tu re . A 2 0 0 —f o o t — l o n g  ogee section near the rig ht abut-
ment (looking downstream) is the combined primary and emergency spill—
way of the dam. The maximum height of the dam is about 30 feet for the
spillwav and 42 feet for the nonoverflow section measured from the
downstream toe . The width of the dam varies from a minimum of 6 feet
at the crest of the nonoverf low section to about 30 feet at the base of
the dam . The outlet works for the dam consist of a 36—inch—diameter
conduit through the dam left of the spiliway . Flow through the outlet
conduit is controlled h~’ a manuall y operated sluice gate located at the
upstream end . The outlet works constitute the emergency drawdown
facility for the reservoir. —

~~

b. Locatiorr,—~The dam is located in Ryerson Station State Park
approximately one mile upstream from the town of Ryerson Station in
Richville Township, Greene County , Pennsylvania ,

~~~~~~~~~~~~~ ~\ ~~• :- ¶~ PZ ,‘I (

Downstream from the dam , North Fork initi .illv flows north and turns
west , joining the South Fork of Dunkard Fork approximately 1—1 /2 mi Tes
downstream from the dam near the town of Rverson Station . There are
eigh t houses and one commercial building within this reach . It is
estimated that failure of the dam would cause the loss of many lives
and large property damage in this reach.

c. Size Classification. Intermediate (based on 42-foot height
and 3520 acre—feet storage capacity).

____________ - 0 ~~~~~~~~~
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d. Hazard C l a s s i f i c a t i o n .  High (based on downstream conditions) .

e. ~~~ership. Commonwealth of Pennsylvania (address: Mr. Samuel
Reed , Director , Bureau of Operations , Office of Resource Management ,
Pennsylvania Department of Environmental Resources , P.O. Box 2063,
Harrisburg, Pennsylvania 17120).

f .  P~~ jyse of Dan. Recreation .

g .  Dcsi j ’~ and C o n s t r u c t i o n  H i s t o r y .  The s u b s u r f a c e  i n ve s t i g a t io n
fo r  the  dam was condu cted  by Berg er Assoc ia tes , I n c . ,  of H a r r i s b u r g ,
Pennsy lvania , and the dam was desi gned by S w in d e l l — D ressler  C o r p o r a t i o i i
o~ P i t t s b u r g h , Pen n s y lv a n i a  in 1957 . The dam was c on s t r u c t e d  h~’
Sea~ right  Con s t r u c t i o n  Company , w i t h  comp l et i o n  in 1960.

h. Norma l Operat ing P rocedur e .  The reservoir  is n o r m a l l y
m a i n t a i n e d  at  the s p i l l w av  crest  l evel of E l e v a t i o n  965 , le a vin c  u . S
f eet  ot f reeboard to the crest  1.~vel of th e n on ov er f low sect ion at
E l e v a t io n 9~ ti .8. I n f l o w  occur r ing  when the reservoir  is at or above
the  s p i l l w a v  ~ s discharged  over the uncon t ro l l ed  s p i l l w a v .

1.3 P e r t i n e n t  Data

a. Dr a i n a~ c Area — 25 .~ square m i l e s

h .  D i s c h a r ge  at  Dam S i t e  ( c f s )

Maximum known flood at  dam s i te  - Unknown
C u t l e t  co n d u i t  at maximum pooi — l6C~-
Cated spil lwav capac i ty  at maximum pool — N / A
In g a t e d  spi l lway c a p a c i t y  at  maximu m pool — 30 , S~
T o t a l  sp i l l w av  c a p a c i t y  at maximum pool — 30 .TSC

c .  E leva t io n (USGS Datum ) ( f e e t )

Top of dam — 9 7h . 8  (See P l a t e  2 ’)
Maximum poo l — 976.8
No rmal poo l - 965.0
Upstream invert  ou t le t  works — ~4 l . 0
Downst ream inver t  ou t le t  works — 941.0
St reambed at  center  line  — 9 1.0
Maximum t a l i w a t e r — Unknown

d. Rese rvoir  Length ( fee t )

No rma l pool leve l - 4000+
Maximum pool level — 4500 ( e s t i m a t e d )

2
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e . Storage kacre—feet)

No rmal  poo i level  — 2680
Maximum pool level — 3500

f . Reservoir Surface (acres)

Norm.i l pool level — 62
To p of dam - 80

g. 1)a~i

Type — Concrete gravity
Length — 515 fee t
Hei ght — 42 fee t
Top wi d th  - 6 feet
Side slopes — V ar y , see Pla te  3
Zoning - N/A
Impervious core — N/A 0
Cu t o f f  - N /A 0
Grou t curtain — Yes

h. Rej~i1a tin~ Outle t

Type — 36—inch  condu i t
Length — 30+ feet
Closure — Sluice gate at upstream end •0

Access — Submerged , not accessible
Regulating facilities — Sluice gate

i. Spillwav

Type — Concrete ogee overflow section0 Crest length — 200 fee t
Crest elevation — 965 feet
Gate - None

Upstream channel — Lake
0 Downstream channel — Trapezoidal concrete discharge channel

L
3
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SECTI ON 2
DESl’~N DATA

2.1 I’c - .i~~ii

a.  Data Availabl.e . The ava i  la l ’le  inforirat ion war- provided by the
Conr~o:iwt -a I t h of Pennsv Ivan i a , Department of Ens’ I ronment a] Resourc t
(PcnnPFR’).

(1~ Hydrology and_Hydra ulics. The available Information Consists
of spillwav design hvdrograp h , s p i l l w a v  and t a i lwa t e r  r a t i n g  curves .
and reservoir drawdown curve .

(2) Pan. The a v a i l a b l e  i n f o r mat i o n  c o n s i s t s  of des ign  d r a w i n g s .

(~~) Appurten ant S t r u tu r e s .  The a v a i l a b le  i n f o r m a t i o n  c o n si s t s  o:
des ign  d r a w i n g s .

5. Pesi~&n Features 0
(1 )  Pan .  The dam ( P l a t e  2) is a concrete gravity structure

c o n s i s t i n g  ot overflow and n o n o v er f l .~v s ec t i on s . P l a t e  3 i l lu s t r a t c ~.
the  t~’p ica l  cross se c t io n s  of t he  dam.  The drawings  i n d i c a te  t hat
the dan is  founded on rot-k . Beth the ocec overflow se~

- t i an and t I~e
0 n on ove r f iow sec t ion  of the dam were cons t ruc ted  w i t h  a 3 — f o o t — w i d e ,

5 — l o o t — d e e p  key t r e n c h  at  the h e e l  ot the  s e c t i o ns .

0 P l a t e  4 i l l u s t r a t e s  the t yp i ca l  s u b s u r f a c e  p r o f i l e  at the dan s i t e .  At
least  nine bor ings  were d r i l l e d  to investigat e the s u b s u r f a c e  c o n d i —

• tion~- . The rock benea th  the  s i t e  was p r e d o m i n a n t ly  c l a s s i f i e d  as s o f t
to  hard gray  sands tone .  Ca l ca reou s  clavscone and shale l ayers  wer e
encountered on the  abutments.

The f o u n d a t i o n  rock was grouted through a sing le line of grout hole s
along the heel of the dam (Plate 5) .  Crouting was also performed on
the abutments. Available information indicates tha : the grouting was
performed in two stages. The first stage grouting was performed during
foundation excavation prior to placement of concrete. The second stage
of grou ting was accomplished through holes drilled at ter at least
5 feet of concrete had been poured above the base of the dam .

(2) ~~~urtenant Structures. The appurtenant structures of t h e
dam consist of a combined primary and emergency spillw ~w and an outlet
works. The spillwav structures consist of a concrete ogee overflow0 section and a concrete paved stilling basin at the downs tream toe ci
the dam . The stilling basin is 200 feet wide and 60 feet long and is
equipped with a 2—1/2—foot—hi gh sill at the downstream end . The slab
sections of the stilling basin are 12 inches thick and anchored to
rock by  reinforcing bars (Plate 6).

.4
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The outlet works for the dam cons~ t of a 36—inch—diameter conduit
through the dam located left of the spillwav. Flow through the outlet
condui t  is controlled by a manuall y operated sluice gate located at
t he  upst ream face of the dam. D e t a i l s  of the ou t l e t  works are i l lus -
t r a ted in P l a t e s  7 and 8.

c. Design Dat a

( 1) Hy drology and H y d r a u l i c s .  A report  prepared by Swinde l l—
D re ss le r  Corporat ion indica tes  that  the sp i l l w av  was designed to pass
a hvd rograph w i t h  a peak of 16 , 140 c f s  w i t h  4 feet  of f reeboard .  The
des ign  storm was taken  as 10 . 2 inches  of r a i n f a l l  in six hour s with a
maxi mum hou rl y increment of 1. 7 inches .  P la te  9 i l l u s t r a t e s  the d e s i c n
hvdrograp h .

( 2 )  Emban ~~ ent.  The ava i lab le  in fo rma t ion  consis ts  of des ign
drawings.  No reference was found to stability calculations in the
engineer ’s repor t .

(3) Appurtenant Structures. The engineer ’s report i nd ica tes  t ha t
the stilling basin was sized to Insure that the hydraulic jump would
occu r w i t h i n  the s t i l l i n g  basin for the design f low of the sp i l iway .

0 Impact  b lock s  at the base of the ogee s e c t ion  were provided f o r  ener ~ v
diss ipation .

2 . 2  Cons t ruc t ion .  Limited in fo rmat ion  is avai lable on the construc-
tion of the dam . Correspondence indicates that the cons t ruc t ion  was
performed under the supervision of a s tate  engineer . No reference  was
f oun d to ind i c a t e  th a t any unusual construction difficulties were
encountered .

Ava i lable  i n f o r m a t i o n  indicates no post con struction changes.

2.3 Operation. State park personne l reported that no forma l operating
records are kept.

2. 4 Other Investigations. None reported.

2.5 Evaluation

a. Availabilit y . The available information was provided by
PennDER. Although the design calculations and subsurface investigation
report prepared by Berger Associates, Inc., were not available in the
files , the available information is considered to be sufficient to make

0 
a reasonable assessment of the condition of the dam .

S
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b. Adequacy

( 1) Hydrology and Hydraulics. The available information is not
considered to be adequate to assess the conformity of the analysis to
the current spiliway design criteria.

(2) Embankment. Review of the geotechnical and structura l
aspects  of the design indicates that the design generally followed - -

c u r r e n t ly  accepted pract ices for  subsurface investigation and struc-
t u r a l  design . However , stability calculations were not available for
re view.

(3) Appurtenant Structures. Review of the design drawings
indicates that the appurtenant structures were designed and constructed
in conformance with currently accepted engineering practices.

6
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SECTION 3
VISUAl INSPECTION

3.1 Find~~~ s

a. Oener .il . The on—site inspection of R~ erson  S t a t i o n  S t a te  Park
Dam eons is ted ot

1. VIsual inspection of the retaining structure ,
abu tments  and toe.

2. Visua l examination of sp illwav structures.

3. Observa tion of f a c t o r s  affecting the r u n o f f
potential of the drainage basin.

4 . E v a l u a t i on  of the downstream area hazard
potential.

The specific observations are i l l u s t r a t e d  In Plate 10 and in  t h e
p hotographs in Appendix C.

b . Dam . The general inspection of the retaining structure con-
• sisted of searching for Indications of structural distress , such as

cracks and deterioration of concrete surfaces , seepage areas , and
observing general maintenance conditions and other surficial features.

The overall condition of the dam Is considered to be good . One
structural crack was observed near the left abutment , extending across
the crest and on the downstream face of the dam . Only minor seepage
was associated with this crack , indicating that it is not extending
throughout the entire cross section . The seepage flow was estimated —

to be on the order of one to two gallons per minute.

c. Afpurtenant Struc tures. The spillwav crest and visibl e
portions of the stilling basin were examined for deterioration or other
signs of distress and obstructions that would limit flow . No signs of
apparent distress or erosion were observed .

The outlet conduit sluice gate was operated by park personne l and was
observed to be functional.

d . Reservoir Area. A map review indicates that the watershed is
predominantly covered wi th woodlands. A review of the regional geology
(Appendix E) indic ates that although the slopes surrounding the reser-
voir arc likely to he susceptible to landslides , the occurrence of
massive landslides which may affect the storage volume of the reservoir
is not considered to be likely .

7

—•0 ~~ - 
~~~~~~~~~~ 



______________________ - - -

‘I’

e. Downstream Channel. Downstream from the dam , North Fork
initiall y flows north and then turns west , joining the South Fork of
Dunkard Creek approximately 1—1/2 miles downstream from the dam near
the town of Ryerson Station. There are eight houses and one conunercial
building in this reach. Further description of downstream conditions
is Included in Section l.2h .

3.2 E v a l u a t I o n .  The condition of the dam is considered to be good .
The s t r u c t u ra l  crack observed near the r ig ht  abutment should be closely
observed to document tha t no f u r t h e r  s t ruc tu ral  dis tress  is occurring .
Necessary repair work should be performed if movement of the crack or
increased seepage is observed .

8
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• SECTION 4
OPERATIONAL FEaTURES

4.1 Procedure. State park personnel reported that there are no formal
opera t ing  procedures for  tI ’e darn . The reservoir is normally maintained

• at the crest level of the splllway , wi th inflow into the reservoir dis-
charging over the uncontrolled spiliway .

4.2 Maintenance of the Dam. The maintenance of the dam is considered
to be satisfactory .

4.3 Maintenance of Operating Facilities. The only operational feature
of the dam is the outlet conduit sluice gate. The sluice gate was
operated by state park personnel and was observed to be functional. The
maintenance condition of the operating equipment is considered to be

• satisfactory.

• 4.4 Warning System. No formal warning system exists for the darn. The
park superintendent responsible for the operation of the dam resides in
the park area. Telephone and radio communication facilities are
available at the site.

4.5 Evaluation. The maintenance condition of the dam and operating
f a c i l i t i e s  is considered to be satisfactory . It Is recommended that
a formal warning system be developed to alert the downstream residents
ir. the event of emergencies.

9 
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HY DRAULI CS AND HYDROLOGY

5.1 Evaluation of Features

a. I)esign Dat~t. Ryerson Station State Park l)am has a w a t er s h e d  —

area ~f 25.9 square miles and impound s a reservoir with a surface area
of t2 acres at normal pool level. The capac i ty  of the spillway was
determined to be 30,780 cfs with no f reeboard .  The sp i l lwav  was designed
to pass a h vdrograp h w i t h  a pea k of 16 ,140 cfs wi th four feet of free-
board . The design storm was taken as 10.2 inches of rainfall in 6 hours
w ith a maximum hourly increment  of 1.7 inches .

h. Experience Data. As previously stated , Ryerson Station State
Park Dam is classi f ied as an intermediate darn In the high hazard
category . Under the recommended criteria for evaluating emergency
sp i l l w a v  d i scharge  c a p a c i t y , such impoundments are required to pass
f u l l  PMF .

Th e PMF i n f l o w  hvdro graph for  the reservoir  was de te rmined  us ing  t h e
Dar~ S a f e t y  Ve rs ion  of the HEC— 1 comput er  program developed b~ the
R~d r ologLc Eng ineering Center o~ the ~‘ .S. Army , Corps of Engineers.
The data  used fo r the computer anal ys i s  a re presented in Appendix  D.
The PMF in f l o w  hydrograph was found to have a peak f low of 34 ,28b cfs .
The compute r ou tpu t s  are included in Appendix D .

c.  Visual  Obse rvat ions.  On the date  of inspection , no c o n d i t i o n s
were observed that would indicate that the spiliway capacity would he
se r i o u s l y  reduced in the event of a f lood .

d.  Overtopping Potent ial .  Various percentages of PMF in f low
h y d rog r ap h we re routed through the reservoir , and It  was found that the
sp il lwav can pass 90 pe rcent PMF w i t h o u t  overtopping the nonoverf low
section . For 100 percent PMF , the nonoverflow section would be over-
topped for a duration of 2.75 hours with a maximum depth of overflow of
0.71 foot. The effect of tailwater depth on the discharge capacity of
the spillway was reviewed and found not to be reducing the capacity
(Appendix 1)).

e. ~j~i1lway Adequacy . As discussed in the subsequent section ,
the stabilit y of the darn under PMF flow was found to be satisfactory
and therefore the flood discharge capacity is classified as adequate
according to the recommended criteria.

10
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I’
SECTION 6

STRUCTURAL STABILITY

6. 1 E v a l u a t i o n  of S t r u c t u r a l  S t a b i l i t y

a. Visual  Observa t ions

( 1) Embankment.  As discussed In Sec t ion  3 , the ove r a l l  cond i t ion
of the d am was considered to be good . Although a structural crack was
observed near the right abutment , at this time , the condition is not
considered to be serious relative to the overall stabilit y of the dam .
This condition was noted in previous inspection reports , and it appears
that the condition is not changing .

(2) Appurtenant Structures. The performance of the appurtenant
structures is considered to be satisfactory .

1,. Design and Construction Data
I

(1) Embankment. Stability calculations for the dam were not
included in the a v a i l a b l e  informat ion . As a pa r t  of th i s  inspect ion ,
the s t a b i l i ty  of the da m was reevaluated  by an independent  p r e l i m i n ary
an al ysis (Appe ndix D ) .  The pr e l imIn ary  s t ab i l i ty  anal ysis  ind i cated
that the factor of safety against overturning is 1. 4 when the pool is
0.7 foo t above the crest of the darn, which would occur during the
passage of PMF . Under the same loading condition , the factor of safety
agai nst s l i d i n g  was found to be greater  than 4.  This ana lys i s  ind ica tes
tha t the dam would be stable under PMF loading conditions.

(2)  Appur tenan t  S t ruc tures .  Review of the design drawings ind i-
cates no apparent structural deficiencies that would significantly
affect the performance of the appurtenant structures.

c. Operating Records, The structura l stability of the dam Is
not considered to be affected by the operationa l features of the da m .

d. Post—Construction Changes. None reported.

e. Seismic Stability . The darn is located in Seismic Zone 1 , and
based on preliminary analysis , the static stability of the darn is con-
sidered to be adequate. Therefore , based on the recommended criteria
for evaluation of seismic stability of dams , the structure is presurned

• to present no hazard from earthquakes.

11
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SECTION 7
ASSESS ME NT AND RECO~ 4EN DAT I ONS/ PR OPOSED REMED iAL MEASU RES

7.1 Dam Assessment

a . As~ essmcnt  . The visual inspection m d  i cat es t l i a  t Rver son
Station State Park Dam is in good condition . No conditions were
observed that would seriously affect the overall performance of the
structure at this time and none were reported in the past. However ,
the structural crack observed near the right abutment should he
regularly in s p e c t e d  to document that further structural distress is not
occurring .

The capacit y of the sp ii lwav is found to he adequate according to the
recommended criteri a .

b. Adequacy of Informat ion.  Available information in conjunct ion
w i t h  visual observations and the previous experience of the inspectors
are considered to be sufficient to make a reasonable assessment of the
dam .

c. Urgency . The following recommendations should be imp lemented
on a continuing basis.

• d . Necessity for Additional Data. No data are considered to he
• required at this time .

7.2 RecommendationsJRemedial Measures. It Is recommended that:

1. l’he structural crack observed near the right
abutment should be regularly inspected and moni-
tored for signs of further structural distress ,
such as displacements and increased quantity of
seepage through the crack. Necessary remedial
measures should he performed if such conditions
are observed .

2. An around—the—clock surveillance should he
provided during unusually heavy runoff and a
formal warning system developed to alert the
downstream residents in the event of emergencies.

3. The dam and appurtenant structures should he
inspected regularly and necessary maintenance
performed.

I
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CHECKLIST
ENGINEERING DATA

HYDROLOGIC ANI) HY DRAULIC

DRAINAGE AREA CHARACTERISTICS : 25 .6 square miles (wooded) 
-- - -  - -

ELEVATION ; TOP NORMAL POOL AND STORAGE CAPACITY~ 965.0 (2680 a c r e -f  .,~ct)

ELEVATION ; TOP FLOOD CONTROL POOL AND STORAGE CAPACITY : Samt’~ as ahovt~ ____-

ELEVATION; MAXI MUM DESIGN POOL: 976.8 (3500 acre—feet) 
_____

ELEVATION ; TOP DAN : 976.8
S}5 I LI,WAY

a. Elevation 965.() 
____________

b. Type Ogee overflow

c. W i d t h  200 fee t  (perpendicular  to f low )

d. Length_,~j~_____ ____

e. Locat ion SpiUovt’r E n t i r e  c rest 
____

f. Number and Type of (
~~t t e~. None

Ot’TLET WORKS:

a. Type 36-Inch_cond u i t 
_ _ _ _ _ _ _  ~~~~~~~ .

b . Loca t i on  L e f t  o f sp i l iw ay ~~~ _ ,,,,,,,_,,, , _
c. Ent rance  Inver t s  941 .0 

____ _____

d . Ex i t  Inve r t s  94 1.0  
_______

e. Emergency Draindown F~ cIlI tics, _ 36—inch c o n d uI t

HiDR0~ffTE0R0LOcjCAL GAGES :

a. Type None 
_____ -

b. Location None S

c. Records None 
_____ - -

- MAX I MUM NONDAMAG I N ;  DISCHAR GE : ,~~piiiway c~ p.~c i t v  (30 ,000+ ~~~~~~ - -

Page ~5 of S
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LIST OF PH OTOGRAPHS —

RYERSON STATION STATE PARK DAM
ND ! I . D .  NO. PA— 193

DECEMBER 6, 1978

PHOTOGRAP H NO. DESCRIPTION

1 Crest (looking cast).

Crest (looking west).

3 Spi l lwav c re s t .

4 Spillwav discharge channel.

S B low—off  valve hois t .

6 Blow—off  valve discharg ing (p ipe  is
subme rged ) .

7 S t ructu r a l  crack ncil r right ahutmcnt.

S Coimnunitv of Rverson Station 1-1
mi les do~cnstream (looking downstreanO .

9 Community of Rverson Station (looking
upstream).
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APPENDIX E
REG I ONAL GEOLOGY

Ryerson Sta t ion State Park Dam is  located on s t ra ta  of the Washington
Formation (Dunkard Group , Pennsvlvanian-Permian Age). The site is

- located just east of the axis of the northeast trending Washington
Ant ic l ine . In the v i c i n i t y  of the dam , the bedding dips gentl y to the
southeast at approximately 50 feet  per mi le .

The Washington Formation consists of interbedded shale and sandstone 
S

with several coal seams . In the upper portion of the formation , in the
slopes above the dam , there is a relatively thick limestone bed. This
seam may be 30 or more feet thick and is interbedded with thin shale
beds. Below the limestone is a thick sequence of dark gray shale and
clays tone, which overlies a relatively thin sequence of limestone and
shales. The Washington coal seam separates the limestone from the
underlying Waynesburg Sandstone, a gray massive coarse—grained sand-
stone. The Waynesburg coal marks the top of the Monongahela Group wi th
the Pittsburgh coal seam marking the base.

While there are several coal seams in the rock strata, only three are
minable . The Washington coal has been mined northwest of the dan in
several country bank mines• However , thick shale partings in the coal
prevent the seam from being economically minable on a large scale.

The Waynesburg coal seam has been mined northwest of the dam where it
outcrops. Although it is five to seven feet thick in places, its
variability and high sulfur content and the presence of shale partings
prevent its mining on a large scale. It probably occurs just below the
dam.

The Pittsburgh coal seam occurs approximately 400 feet below the ground
surface. The depth of the seam has previously prevented its exploita-’
tion. However, it is a valuable seam and is economically minah ie  at
present. H
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GROUP FORMATION DESCRIPTION

I. Alluvi um Sand, grawrl. dsi~~,

Terrace deposits Sand, 5.~I0~5 , gi’avel ,n t C I i ~S~ - I S j ’ S % ~S IPSP SI
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Z W
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