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I

PREFALI

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Cop ies of these
guide lines m a y  he obtained fro m the Off ice of Chief of Engineers, Washington ,
D.C. 20314. The purpose of a Phase I invest i gat ion is to identif y expe ditiously
those dams which may pose hazards to human life or property. The assessment of
the general condition of the darn is based upon available data and visual
inspections. Detailed investigat ions, and ana lyses involving topographic mapp ing,
subsurface invest igations, testing, and detailed computational eva luations are
beyond the scope of a Phase I investigation; however , the investigation is intended
to identif y any need for such studies.

In reviewing this report , it should be realized that the reported condition of the
dam is based on observations of field conditions at the time of inspection alonri
with data ava ilable to the inspection tea m . In cases where the reservoir was
lowered or drained prior to inspection, such action, whi le improving the stabitit
and safety of t he dam, removes the norma l load on the structure and may obscure
certain conditions which m i ght ot herwise he detectable if inspected under the
normal operattn~ environment of the structure.

It is important to note that the condition of a dam depends on numerous and
constant ly changing internal and ex t~ rna1 conditions, and is evolutionary in
nature. It would be incorrect to assume that the present condition of the darn will
continue to represent the condition of the dam at some point in the future. Only
through frequent inspect ions can unsafe conditions be detected, and only through
cont inued care and maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydrologic and hydraulic
anal yses. In accordance with the established Guidelines, the spiliway design flood
is based on the estimated “Probable Maximum Flood” for the region (greatest
reasonab ly possible storm runoff), or fractions t hereof. The spiliway design flood
prov ides a measure of relative spillviay capacity and serves as an aid in
determininn the need for more detailed hydrologic and hydraulic studies , con-
sidering the s ize of the dam, its general condition and the downstream damage
potential.

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

[ —

D~.) 
~~ )

j. 
-

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

- -

• , 
• 1 •

.‘ ,,:‘
t - 

-

,

‘ 23 
- -~ •~~~~~~-.



PHASE I REPORT

~AT I0NAL DAM INSPECTION PROGRAM

arn ~ of Oats: Pobert 0. Struble Dam ID ~ PA 00621Stat c ~o .ated : Pennsy lvan i a 
- 

-

County LoLated : Chester County
Stream: East Branch Brandywine Creek
Coo rdindtes : Latitude 400 6.7’ Longitude 75° 51.9’
Date of Inspection : May 2, 1979

ASSESSMENT

Robert G . St rub le Dam is an earth embankment with a drop ~n1et
closed conduit (principal) spiliway and a vegetated earth cut (emer-
gency) sp iliway . The embankment is approx i mately 1 ,500 feet long with
a maxim um he i ght of 31 feet and impounds a reservoir with a norma l poo l
storage Capac ity of 1 ,025 acre—feet. The dam is loca ted on the Eas t
Brance of Brandywine Creek about 3 mi les Northeast of Honeybrook , Penn-
sylvani a.

The S p i l i w a y  Design Flood (SDF) for this “ ntermediate ” s i ze s ‘High”

~3~ard chits is the °roba b le Maxi mJm Flood ( PMF). The combined sp i l iway
system is ca~3h i e of discharging 100 percent of the P~4F w ithout overto i p in c~
of the earth embankment. Therefore the spillway is considered “Adequate ” .

t33sed on the visual observations and review of the information
obtain ed from the Pennsylvania Department of Environmental Resources ,
Oi i ision of Dam Safety , Struble Dam is considered to be in good condit ion.
~1o further investi gations or remedial measures are reconrended at the
present time .
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PHASE I REPOR T
NATIONAL DAM INSPECTION PROGRAM

ROBERT 6. ST RUBL E DAM
ND! I.D, PA 00621

SECTION I

PROJECT INFORMATION

1.1 General

a. Au thority . The Dam Inspect on Act , Public Law 92-367 , autho-
r ized the Secretary of the Army , through the Corps of Engineers ,
to in i t i ate a prog ram of ins pect i on of dams througho u t the
United States .

b. Purpose. The purpose of this inspection is to determine if
Stru ble Dam constitutes a hazard to human life or property.

1.2 Descript ion of Project (Supplemented by information obtained from
the Pennsy lvania Department of Environmental Resources (DER),
Division of Dam Safety , Harrisburg , Pennsylvania )

a. Dam and Appurtenances. Struble Dam is a zoned ear th embankment ,
approximately 1 ,500 feet in length w it h a maximum heigh t of 21
feet. The darn , a mul t i p le pur pose s t ruc ture , was constructe d as
a portion of the Brandywine Creek Watershed Project. The reser-
voir has a normal pool storage capacity of 1 ,025 acre-feet for
sedimen t accumulation and fish and wildlife . The normal pool
surface area is 146 acres. An additiona l storage capacity of 596
acre-feet is utilize d for floodwater control . The top of dam ele-
vation i s 625.5 , the crest w i dth is 14 fee t, and the si de slo pes
are 3 horizontal to 1 vertical (3H:1V) upstream and 2.5H:lV down-
stream . A ~2-foot wi de berm is provided on the upstream face at
Eleva tion 612.8 and the slope is lined with 18—inc h thick riprap
from the berm to Elev ition 618.8. According to the “As -Built ”
plans , t he u ps tream an d central  por t ions  of t he embankment a re
composed of Zone I material , which is classified as a clayey silt.
The central portion includes a cutoff trench with a 12-foot bottom
width . The downstream shell (to Elevation 615 .6) of Zone II
mater~~1 is class if ied as sil ty san d . The two zones are separated
by ~ four_ font ~id e ch imne y d ra i n wh i ch termina tes in a dra i n
trenc h ~t toe downstream toe o f t he Zone I ma ter ial.
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According to the “As—Bu ilt” p lans , the principal spi l iway con-
sists of a single stage reinforced concrete drop inlet struc-
ture, a 30—inch diameter prestressed concrete pipe and a rein-
forced concrete impact basin at the pipe outlet. The inlet struc-
ture , or riser , is situated approx imately 40 feet upstream of
the embankment ax is with its crest (Elevation 615.8) directly
above the upstream berm. A pond drain consisting of an inlet
structure at the upstream toe of the embankment and 50 feet of
18-inch diameter prestressed concrete pipe outlets into the
upstream wall of the riser. Pond drain discharge is controlled
by a sluice gate mounted on the inside face of the upstream
wall of the riser. Reinforced concrete anti—seep collars are
provided for the pond drain and principal spiliways pipes . A
trapezoidal discharge channel with a 10—foot bottom width leads
from the impact basin to a point 300 feet downstream of the dam
where the discharge channel blends in with the natura~ channel .
The initial 20-foot section of the outlet channel is riprap lined.

A 1 50-foot wide vegetated earth emergency spillway with 3H:1V
side slopes is located in the left abutment area . A 240—foot
long forebay channel is constructed upstream of the spillway
crest on a 2% grade and a 300-foot long exit channel is con-
structed downstream from the crest on a 3.3% grade. The crest
is a 30-foot long level section at Elevation 619.5. A vegetated
earth dike is located on the right side of the emergency spill-
way to protect the embankment from any flow throu gh the emer-
gency spiliway .

b. Location. Struble Dam is located on the East Branch of Brandy—
wine Creek , approximately 3 miles northeast of Honey Brook ,
Pennsylvania . The darn is situated within Honey Brook Township
in Chester County. The dam site is shown on the USGS Quadrangle
entitled “Wagontown , Pennsylvania ” at coordinates N 400 6.7’ ,
W 750 51.9. A regional loca tion plan of Struble Dam is enclosed
as Plate 1, Append ix E.

c. Size Classification. The dam has a maximum height of 31 feet
and a maximum pool storage capacity of 2,880 acre -feet. There-
fore , the s t ructure  is in the “Intermediate ” s i ze category.

d. Hazard Classification. A darn failure could cause loss of lives
and extensive property damage in the town of Cupola which is
located about 1.5 miles downstream of the dam. Therefore , the
dam is in the “Hi gh” hazard category.

e. Ownershjp . Struble Darn is owned by the Chester County Water
Resources Authority , 406 Farmers & Mechanics Building , West
Chester , PA 19380.
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f. Purpose of Dam. The dam provides sediment, fish and wildlife
storage at norm~i pool and floodwater storage at maximum pool
(emergency spiliw ay crest).

g. Design and Construction Historj~ Struble Darn was designed by
the engineering staff of ~he Soil Conserva tion Service (SCS) of
the Un ited States Department of Agriculture and was constructed
by Roger E. Gerhart , Inc. Cons truction began in May of 1971 and
was completed in November of the same year. The dam was known as
Supp l ee Dam unt i l Octo ber 26 , 1971 , w hen it was off ic i ally dedi-
cated as the Robert C. Struble Dam . The re is no recor d of any
subsequent modifications to the dam .

h. Normal Operating Procedures. The only operating mechanism is the
pond drain sluice gate which controls the pond drain. There is
no wr itten recora of operation of the sluice gate ; however , ac-
cor di ng to Davi d Yaeck , Executive Di rector , Chester  Coun ty
Water Resources Authority, the sluice gate is opera ted at least
twice a year by the Pennsylvania Fish Coninission , which has
jurisdiction over the reservoir .

—3—
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1 .3 Pertinen t Da ta

a. Drainage Area.

Squa re Mi les 2.94

b. Discharge at Dam Site. (~ fs)

Max. Floo d of record (estimated) 60
Max. principal spillway discharge (water level
to emergency spillway crest Elev. 619.5) 101.5

Max. emergency spillw ay discharge (water level
to top of dam — Elev . 625.5) 6,050

Max. non-overtopping discharge 6,165

c - Eleva tion (feet above MSL)

Pr incipal spiliway crest (normal pool) 615.8
Emergency spil lway crest 619.5
Top of darn (design) 625 .5
Upstream berm 6l~ .8Pond d rain invert 595 .25
Princ ipal spi llway conduit invert (inlet) 594.0
Principal spillway conduit invert (outlet) 592.0
Streambe d at downstream toe 594 .5

d. Reservoir (miles)

Length of norma l pool 0.57
Length of flood storage pooi 0.68
Leng th of maximum (non-overtopping) pool 0.76

e. Storage (acre-feet)

Sediment , fish , and wildlife (normal pool) 1 ,025
Floo dwater retardation 596
Total (emergency 5pil lway crest) 1 ,621
Top of dam 2,880

f. Reservoir Surface Area (.~icres)

Norma l pool 146
Flood storage pool 183
To p of dam 245

g. Darn Data

Type Compacted Earth
Embankment

Length 1 ,500 feet
Height 31 feet (Max imum)
Crest Width 14 feet
Side slopes 3H :lV (upstream)

2.5H:1V (downstream)
-4—



Zoning 2 zones separated by a
chimney drain (refer to
section l .2.a)

Impervious core Impervious upstream and
centra l section (refer to
section l.2 .a)

Cutoff Yes (refer to section l.2.a)
Grout C u r t a i n  None

h. Spil iways

Principal

Type Drop inlet structure with
30-inch conduit and impact
bas in

Crest Width 15 feet
Crest Elevation 615.8
Gates None
Upstream Channel None
Downstream Channel Impact basin directs flow

into a 300 foot long trapezoi dal -~channel that is riprap lined
for the ini tial 20 feet.

Emergency

Type Trapezoidal vegetated earth
cut (3H:lV side slopes)

Crest Wi d th 150 feet
Crest Elevation 619.5
Gates None
Upstream Channel 240—foot long approach

section on a 2% grade
Downstream Channel 300-foot long discharge

channel on a 3.3% grade

i. Outlet Works

Type 18-inch reinforced concrete
pi pe pond drain connected to
the upstream face of the riser .

Length 50 feet
Closure Slu ice gate mounted on the

insi de face of the riser .
Access Control mechanism is located

on top of the ri ser and is
accessible from the upstream
face of the dam .

Regulatin g Facilities Hand operated gate

-5-
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ENGIN EER ING E ) AT A

2.1 Pes2~~

a. Pata Available. Ihe’ intormat ion av aila ble fo r  re ’veiw of
St rubTe Darn i nc lude s  the followin g oh t a i ned from PER

1 . “App Ii ca t ion ” , “Report Upon the A pp 1 i ca t  I on” and “Perm I t ”
to cons ~ruc t Robert G. St rubl e Darn , DIR , 1 t) I ) .

~
‘. Compl e te  set ot ‘ ‘As — Ro i l  t “ p lans  i n c l u d i n g  s o i l  boring loqs

3. Set of or iq I tia 1 des i qri draw i ngs

4 . MS dt ’s I tin report

• (on ’. t ruc t Ofl ~~~~ li’t’’. “ repo i’ t ‘. dud pho toq rtl ph’.

h~ Annu al Inspec t I on report (1 t ) 7’ t hroutib ) o )  4

7 . Mi ‘.i ’ 1 i f l t ’O t I ’ .  c~’r io’ . lil R’IR t ’ and mt’inor.mda

b . I) t ’’. I qn t ’a t U re- . . I he ~lt ’s i qn t e i  t ii re,  a re ’ tie’. c r I bed n St ’c t ion
1 . .‘ . d ,UIti ‘.h~’wii on t he ’ P1 a t e - .  in Append ; \ I

(on’ . t i nt t i on

Ih; st ’d on the t i t ’ Iii i nyc”. t i q i  t ion and th e’ I nt onna t ion cv a ii ab it ’ ii

he & o n - .  t i-ui t ion report’ . , the’ darn appear’-. to have ’ ben t co l t ’. t ruc t i’d
in  qenera I co r ,t o prniance w i t h  the ’ de-. i qn draw i iq’.

3 Ope rat i on

Opera t I ona 1 proc edurt’’-. are I on i ted to  the control o t he ‘.lui i t ’  q i  t e
for the porn) ira in. 1 he’ - .lu Ice ’ qate i s  located on the’ i ii’. ide’ I are
of the up s t ream e’ndw~ 11 of t ~~ r I ‘- .t ’r.

2.4 1 va I n a t i o n

1 . A v i  I labi I i t~~. the’ info rinat ion u t i l  i:ed ~n (hi s report wa - . t’’’°—
v ided by I he ’ )I IL

b . A &Iei 1n i ty .  1 he in f onu ; t ion rent em Inq di ’ . qn ~nd ce i i s  I i ’ ~ ic lion
‘.Up~ i I j (~&i bY the ’ ()I R ~ adt’ t I Ut f t  t i  I’ ~ l’h is e I liVe ’’. t I (hit l Oll .

c .  V a I I I  i t  y . 1 here’ i - .  no reason 1 o q ues t ion  the ‘ l I i~~i i (V o I t h1’
(II Id Oht ii ned I rein Pt IL

—



SECTION 3

VISUAL INSPECTION

3.1 Fin dings

a. General. The fiel d inspection of Struble Darn took place on May
2, 1979. At the time of inspection , the wa ter surface was ap-
proxima tely two inches above the pr ’ncipa l spiliway crest. The
observations and coimients of the field inspection team are in
the chec k l ist which is Appendix B of this report . The appear-
ance of the facility in dicated that the darn and its appurten-
ances are well  maintained.

b. Darn. On the date of the inspection , the upstream and downstream
faces of the earth embankmen t appeared to be in good condition
and supported a thick grass cover. The upstream berm and r ip ra
lining are composed of large , dumped rock (up to 4-foot in s ize
with l i t t le apparent gradation .

A large , wet area , approximately 200 feet square was observed
begi n n i n g about 100 fee t downs tream of the embankmen t between
the emergency spil lway and the princ i pal spiliway outlet channel .
Severa l smaller marshy areas were noted between the right abut-
men t and the pr i ncipal spi l lwa y outlet channel. These wet areas
appear to be natural marshy ground and not the result of seepage
through or benea th the embankment. According to Mr. David Yaeck ,
Execu tive Director of the Chester County Water Resources Authority ,
the marshy ground existed prior to ~o the cons t ruc ti on of S t r u h l e
Dam .

C. ~j~j~irtenant Structures. Mr. Yaeck stated that in 1972 an under
drain was insta lled downstream of the embankment between the
ri ght abutment and the principal spillway outlet channel. The
pur pos e of the dra i n is to collect ground water and direct the
flow into the s p i l iwa y ou t le t channel. The under drain outle t wa s
clogged with debris; however , during the i nspection , when debris
was removed , clear water d is charged freel y from the drain .

The principa l spiliway appears to be in good cond ition and is
ap pa ren t l y functi oning properly. During the insp ection , a small
amount of wa ter was f lowin g from the toe d r a i n  o u t l e t s , which
are locate d in the impact basin side wa l l s .  T he dischar ge was
sli ghtly greater front the left side toe drain.

The emergency spi l iwa y has a thick grass cover throughout its
length. A vegetated earth dike extends over 100 feet downstream
along the ri~ht side of the emergency spiliway providing adequat e ’
protection of the embankment from emerge” -~’v spillway dischar g e.

— 7—



d. Reservoir Area. A railroad embankment , approximately 500 feet
long Is constructed across the northwest tip of the reservoir ,
about 3,000 feet from the dam. A large culvert is built through
the railroad embankment. The hydrology of the reservoir does
not appear to be affected by the cul vert. The slopes along the
perimeter of the reservoir are relatively mild and wel l
vegetated .

e. Downstream Channel. A trapezoidal cut channel with a 10-foot
bottom width and 2H:lV side slopes joins the natural streambed
about 300 feet downstream of the dam. The stream flows through
the town of Cupola 1.5 miles downstream of the dam. There are
approximately 5 homes and 25 people in the potential damage
area in Cupola. Failure of Struble Dam would cause extensive
property damage and probable loss of life .

-8-
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SECTION 4

OPERATIO NAL PROCED URES

4.1 Procedures

According to Mr. Yaeck , the pond drain sluice gate is operated at
least twice a year by the Pennsylvania Fish Commission , which has
jurisdiction over the reservoir.

4.2 Maintenance of the Dam

Maintenance inspections are performed four times a year by the
Chester County Water Resources Authority. General maintenance ,
such as cutting the grass , is performed once a year.

4.3 Maintenance of Operating Facilities

The Pennsylvania Fish Commission maintains possession of the
sluice gate hoist wheel. The hoist is lubricated as required
and the gate is operated periodicall y.

4.4 Warning Systems in Effect

Stream elevations of Brandywine Creek are monitored by gages and
the residents of the area are kept informed by emergency broad-
casts on local commercial radio stations during periods of
heavy rainfall. According to Mr. Yaeck , residents downstream of
Struble Dam would be notified by this radio network as soon as
The Emergency Spillway went into operation.

4.5 Evaluation of Operational Adeguacy

Struble Dam has a well established maintenance program and appears
to be carefully monitored. The operational features and procedures
are considered adequate.

The Dam is not readily accessible under severe weather conditions
for inspection and emergency action.

_ _  
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SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Evaluation of Features

a. Design Data. The complete SCS hydraulic and hydro logic design
is ava ilab le from DER . A summary of the SCS hydro logic and
hydraulic design is enclosed in Appendix C , Sheet 10.

Struble Dam has a drainage area of 2.9 square miles and impounds
a reservoir with a normal pool storage capacity of 1 ,025 acre—
feet. Additional storage capacity to the crest of the emergency
spillway of 596 acre—feet is available for flood control. The
spil lway system consists of a principal spillway (drop inlet
closed conduit spillway ) and an emergency spillway (vegetated
earth cut). The combined spiliway discharge capacity without
overtopping of the embankment is 6,165 cfs.

b. Experience Data. No rainfall or reservoir level records are
kept for this dam . Mr. Yaeck stated that the highest reservoir
level occured in January of 1978 when the reservoir level was
about 1.5 feet above the principal spillway crest.

c. Visual Observations. On the date of the inspection , the princi pal
spi l iway and the emergency spi l lway appeared to be unobstructed
and func tioning as designed. Further observations are given in
Append ix B.

d. Overtopping Potential. Th e Spi llway Design Flood (SDF) for this
“Intermediaté~~sizi~ T[igh” hazard dam is the full PMF . The PMF
hydrograph was routed thro ugh the reservoir with the start ing
water surface elevation at the crest of the principal spillway ,
Elevation 615.8. Based on the hydraulic and hydrologic analysis ,
the spillway system is capable of discharging 100% of the PMF
without overtopping of the embankment. The peak infl ow and out-
fl ow rates for the PMF are 8,453 cfs and 5,592 cfs respectively
(see Appendix C for computations).

e. ~pil1way Adequacy. The Struble Dam sp i l iway system is c lassi f ied
as 11Adequate ” .

—10-
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabi1i t~y~

a. Visual Observations. The downstream face of the embankment and
the visible portion of the upstream face appear to be in good
condition. There are no visible signs of instability of the
darn. The survey of the top of dam revealed that little settle-
ment has occurred since construction. The entire length of the
top of darn i s well above des i gn elevat i on whic h i s ev i dence of
the overfill built into the top of the dam for possible future
settlement of the embankment and to maintain a level appearance.

The structural features of the principal spillway appear to be
in good condition . There is no evi dence of cracking or spalling
of the concrete surfaces . The emergency sp i l lway s hows no
visible signs of structura l instability .

b. Design and Construction Data. The SCS design report , construction
progress reports and photographs were obtained from DER. “As-
Built ” plans were also included in the DER files .

The earth embankment cross section geometry shown on the d raw i ngs
was verified during the field inspection . The emba nkment and
foun dat i on des ign  i s cons i s ten t w i t h  SCS , Soil Mechanics Lab-
ora tory Report and Recommen da ti ons.

SCS inspection personnel were reported to be present on the job
site during the entire construction operation .

c. Qperatiny Records. There are no operating records maintained
for this structure.

d. Post—Const ruct ion Changes. The only post-construct ion change was
the inst allation of the under drain downstream of the right side
of the embankment . The drain was added in 1972 , one year afte r
construc tion was completed , to drain ground water from this area.

e. Seismic Stability . Strub le Darn is located in Seismic Zone I on
the Seismic Zone Map of Contiguous States.  A dam located in
Zone I is generally cons idered to be safe under any expected
earthquake load ing , if  it is stable under static loading conditions.
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SECTION 7

ASSESSME NT , RECOMMENDATIONS . AND PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety.~ The visual observations and review of available infor-
mation indicate that the Robert 13. Struble Dam is in good
condition. The embankment and appurtenant structures show no
signs of instability or structural deficiency . The darn is i n-
spected regularly and is well maintained .

The combined spi llway system is capable of discharging 100 of
the PMF without overtopping of the embankment . Therefore , the
spiliway system is classified as hydrauli cally “Adequate ” .

b. Adequacy of Information. The information received from DIR is
adequate for a Phase I investigation .

c. Urgency. Regular in s p e c t i o n s  of the structure should he
con finued .

ci. Necessity for Further Inv esti gati on. Further investigations are
not considere d nec essary .

7.2 Recommendations and Plg~~~ d Remedial Measw -es

a. Facilities

1. The dam and appurtenant structures are considered to be in
good condition and no remedial measures are recomended at
the present time.

b. Operation and Maintenan ce Procedures

Struhle Darn is regularly inspected and genera l ma intenance
is performed on an annual ba sis. The sluice gate is operated
perio di cal l y and maintenance to the gate system is performed
as required . Emergency broadcasts on local coniiiercial radio
stations inform area residents of high staqes in the Brandy—
wine Creek. Residents downstream of Struhle Dai~i would he
a le r t e d when the emergency spi 1 iway goes into ope rat ion .
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SITE GEOLOGY

ROBERT C. STRUBLE DAM

Robert G. Struble Dan-i is located in the Uplands section of thU
Piednont physiographic province. Bedrock at the site is a Precarrbrian
quartz rronzonite of igneous origin. This rock unit has differentially
weathered in-situ such that its character varies throughout the site
from a soil-like material exhibiting cohesion and/or granulation to a
broken and fractured hard rock mass. The results of exploratory bore-
holes at the site indicate that the thickness of the weathered material
(which exhibits renriant rock structure) v-aries from 2 to 31 feet . No
faults or maj or structural defects are noted in the vicinity of the d5-im
or reservoir . 
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