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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Lake Antietam Dam
County Located : Berks County
State Located : Pennsylvania
Stream: Stony Creek
Coordinates: Latitude 400 21.3’ Longitude 750 52.2’
Date of Inspection : 28 August 1978

Lake Antietam Dam is a combined earth and masonry
structure approximatel y 60 feet high and 230 feet long with
a crest width of 17 feet. The dam is founded on rock and
impounds a 16 acre reservoir within a 5.5 square mile drain-
age basin. The dam was built in 1880 with major reconstruc-
tion of the structure in 1914. The dam is assessed to be in
fair condition .

Hydrologic and hydraulic computations presented in
this report indicated that the dam will only pass 52 percent
of the probable maximum flood (PMF ) without overtopping . At
this flow , overtopping would first occur adjacent to the
abutments over both highways and down into the stream valley
below. Based on the calculations and criteria discussed in
Section 5 in Appendix C of this report , overtopping of the
parapet walls is not expected. It is judged that the parapet
walls could withstand the 2.5± feet of water that would be
impounded against them during the PMF event. Since the spill-
way will overtop and the highways be flooded at flows greater
than 0.52 PMF, the spillway is considered to be “inadequate ” .

The dam is classified as an “Intermediate ” size
dam by virtue of its 60 foot height . The dam is also con-
sidered to be a “High” hazard structure because in the event
of failure , there is a possibility of loss of life and extreme
property damage downstream.

The following recommended remedial work should be
undertaken immediately and is presented in order of priority.
However , this does not infer that the latter recommendations
are not important.

1. The wet zones at the base of the dam should be
drained and organic materials removed . This
regrading would drain the valve house and remove
the water from around the valve control mechanism .
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.1 . The V a 1 \‘e should be ci caned , I ubr  i c.i t ed and  i c —
t ci t ’d 1 c a ope r ab I e cond i t  ion .

The spi 1 lwa’1 s hou l d  be : eassessed by .i i e~i s t  c i ed
p r o fe s s i o n a l  ei:q i neer  and i chab i  i i  t a t  t’d as necessary
T h i s  r ehabi  I i t  Hi t ~Ofl would most I i k e l  v fle I ude e~;t o: -
at io n of t he  channe l wall s , realignment 01 t h e  s p i l l —
way crest  and , poss ib l y , an c hor ag e  o t the  spi I lw~~’
cap st one .

4 . \‘egc t a t  i c i i  ~d : c i i  1 d be i emoved I t cm t he ¼lcwn ~; t :e~ m
f a c t’ ci the dam and the ic i nt s i ep . i cked  to nu ts ‘ —
mi ~‘~e t i f l t  O i l  era  t i o n .  The g a l  van i ~‘ed di  a n pi pes
e x t e n d i n g  f rom the  down st  ream face shou ld  be c leaned
t o i n s u re  t h a t  the  se~ page j s :e i i  eyed

The base ci the dam ~;h cti Id he mon i t o :  ed I
and the  11 ow i a  t es and ch . i i :ge :~ i ii t u r b  i d i  t v checked
r’c: j od i c a l  1 y

The s t . ih 1 11 t y ci t he  ~iarn s hou l d  he i ca s;:; ’ ssed u~
S ta t  c— c I — t h e — a r t  ci i t ci i a t O~ I ( ’ t b et  w i  t h a ~;~~‘ i stu 1 ¼ ’

- st ab i  1 1 t y an a l  vses . ~ t ab i i  i t y an a l y s e s  ~;hc u 1 d t ~ike
i n t o  con s ide :  at i on all of t he  not  ed del  i ci  enc I es
l i S te d  i n  Sect ion  t~ of  t h i s  t e p o it

Because of t he 1cc.: t ion  o I t he  dam ups t i-cam I rem
h i g h l y  popula ted  ar ea s , a I orma I p rocedure  ci ebservat  ion
and warning dii t i nq per I od s ci h i gh  prec I p i t  .i t I on shon I ~i be
developed and implemen ted . The ~~t O O O ¼ 1 t i i  e s h ou l d  i no 1 :tde a
method of warning downstream residents and i n d u s t ri e s  ci poten-
tially high flows . More details regarding these r ecommen dat ion s
are  d iscussed  in Sect j ot :  7 , rar ..i’it -aph 7 .
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the crest. The s p i I l w ~iv is excavated into sol id rock on the left abutment , and has a

skewed spillwuy with ci crest width of 66 feet discharging into a channel which

narrows to 30 f~’et of the end. Thereafter , water discharges into the natura l

streambed below t he dam. The intake tower is located 125 feet upstream from the
crest , and contains one discharge pipe, as shown on Plate 5. It is noted that this

discharge pipe is no longer operational , and that the reservoir no longer serves as a
water  s~~ply source. The dam contains a pond drain with a control valve at a valve

house located at the downstream toe of the dam.

h. Location. Lake Ant ietam Dam is located across Antiefam Creek , about

3.5 miles northeast of Reading. Pennsylvania, in Lower Alsace Township, flerks
County , Pennsylvania. The dam site and reservoir are shown on USGS Quadrangle

entitled, “f3irdsboro, Pennsylvania”, at coordinates N 40° 21.3’ W 75° 52.2’ . A

regional location plan is enclosed as Plate I, Appendix E.

c. Size C lassification . The dam is classified us “Intermediate” by v irtue of

its 60-foot height.

d. Hazard Classification. A “High” hazard classification is assigned

consistent with the potential for extensive property damage and probable loss of life

downstream to the residents along Ant ietam Creek.

e. Ownershi p. The dam is owned by the City of Reading. All

correspondence should be sent to Mr. George C. Patton, Chief Engineer , City of

Reading, 8th and Washington Streets , Reading, Pennsylvania 1 9601.

f. Purpose of Dam. The dam was originally built to supply water to the

City of Reading. Currently, this dam is no longer used by the city and serves no

purpose. r

g. Design and Construction History. The sole source of the original design

documentat ion is presented in a report entitled, “Report Upon the Investigation of 

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



the Stony Creek W Dam of the Reading Water Department near Reading, Berks
County, Pennsylvania”, Report No. 138 , dated 10 December 19 13 , and prepared by
Mr. George F. Wieghardt , for the Water Supply Commission of Pennsylvania. The
following information was extracted from that report.

The dam was designed by Mr. H. P. M. Birkinbine of Philadelphia,
Pennsylvania, and constructed in 1 880 by Mr. Christian Eben. The resident engineer
in charge of construction wos Mr. Levi Wunder.

As stated in the report , the dam was built with he~.ivy trap rock stones.
The interstices were filled with broken stone and layed in a mQtrix of cement
mortar. The dam is arched upstream with a radius of 550 feet. The crest length is
230 feet with a crest width of I 7 feet. The upstream face of the masonry wall has a
slope of IH:lOV and the downstream face is curved, giving a 47 foot width 50 feet
below the crest . The maximum height above the stream bed is 60 feet , and the
width at the base of this section is 48 feet. This 48-foot section is limited to the

masonry portion of the dam. The tota l width at this depth is approximately 160
feet. The original dam was placed with a puddle fill approximately 8 feet wide
against the upstream face of the masonry portion of the dam. The batter of the fill
was 4H:55V , and the thickness ranged from 4 to 8 feet. A 2-foot wide 4-foot high
parapet wall was constructed along the downstream crest. Most of this information
was reported to Mr. Wieghardt by Mr. H. Schildt , who worked on the dam during
construction and was the dam’s caretaker in 1913.

Included in this repor t is a stability analysis of the dam, in which the
wave act ion and ice pressures were not considered. The results of this analysis
indicate that the factors of safet y against overturning ranged from 1.85 to 2.78.
The resultants of these pressures reportedly fell within the middle third of all
sections, indicative that the overturning factors of safety are reasonable.

( I) Stony Creek is now known as Antietam Creek.
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The spil lway was excavated into solid rock at the eastern, or the left ,
abutment of the dam, but was rebuilt in 1914 . Details of this reconstruction are
described below .

4 As a result of the investigation performed in December 19 13 , it was
recommended that the spi llway be enlarged and reconstructed. it was recommended
that the spil iway be increased from its original 52-foot width to its present 66-foot
width. This work began in 19 14 under the direction of the City of Reading. The
contractor for this work was Mr. William H. Dechant. The work was completed on 9
June 19 15. A description of this reconstruction is presented as follows.

h. 19 14 Reconstruction Activities. As a result of the 19 13 investigation,
the following deficiencies were presented by the State of Pennsylvania to the City
of Reading.

“I. That the spi llway is of insufficient carrying capacity;

- 

“2. That the wasteway wall leaks and is not suitably secured to rock
foundation;

“3. That the downstream face of the dam is moist from a line about (5 feet
below the top, to the toe, and that at several places along the face,
particularly noticable leaks appear at joints in the masonry, indicating the
presence of interstices in the stone-work comprising the body of the dam,
into which water , under pressure, finds its way;

“4. That the mortar in the joints of the masonry on the downstream face of
the dam is disintegrating, and this face is overgrown with shrubs, weeds, moss

and ferns, all of which tends to further disintegration from frost and roots; r

“5. That the downstream leakage should be controlled.”

I
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The fol lowing surmunar y of the work was e~ tr- ected tram tour progress
r epar ts prepared by the State of Pennsylvania. Work began in etirlv N I ~~. whereby
the e’pstreurt i Ieee of t he’ masonry port iofl of the darn was excavated cwid the
npstreeirn roc k was cleaned. The cr tx~ks between the roc k were careful ly cleaned
and ti l led ~s tb mortar. Thereafter , the entire upstrea m fac e was spravt~I with at
least one inch at guni te. The puddle backfill was replaced with hand—tamped si l ty
clavev materia ls.

The downstream face of the deirn was cleaned of vegetation cud the
0 rits between the’ riiOsorirv rocks were hand—cleaned and repacked with gr ~~iit .

~;~ilv~irii :ed pipes , which we re ’ noted derr ing the field insp~~’tion, were dr iven into the
roc k to rel ieve water pressure. The spillwav and spillwav retaining walls were

F r emnoved cor iipletelv and r eplaced. The foundations were excavated into rock. The
s~ llwct v wos increased horn i t,s previous 52—foot width to its present t~r’— t oat width .
its depth i rx reased from five to si \ fee t , and the spi IIw~y discharge choniwl
en larqe\1 to 30 I eet tt i de’ at the discharge end.

- Th ’  resident engineer for this work was Mr. John F . W itr ima n, ~Ir.. arid
the Chief I nqineer was Mr. I m i  I Ne’ebl ing, both wor king for the Ci tv at I~etiding.
I 1-re contr actor  for this w o r k  was Wi lliam S. H. Dechant.

i. Normal Op~~~tirig Procedures. Since the darii is no longer used, there’ 5

is. ot f ic ia l  open it r r- ig procedure. All water is discharged over the spi llwov locate-ti at
the left abutnient of the dat-n. The intake tower is re-porte-dIv never used and no
longer functions. Although not shown an Plate No. 5, three gate valves were’ added
to t h e ’ outs iste of the inta ke tower , which are shown in a photograph dat ed .~~

Noveriiher N I ~~ . It is riot known the purpose these valves serve or what the\ at e’

connec ted to. The d~m conta ins a 30 inch diameter pond drain discharge pipe tha t
discharges t hrough tht’ downstrt’omn toe . A valve is located at the toe and housed in
si valve house. The darn contains a water level gauge mnanufacture ’d by I~r isto l.
Model °40M. Seriel No. •~m -

. 
n3~~, he’t t he’ last known operation WOS in I ° ‘~~~ . There are’

rio records avai lable as to wate r levels or dischorges through the spillwav .

S
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1.3 Pertinent Data.

A summary of pertinent data for Lake Antiefam Dam is presented as
follows:

a. Drainage Area (sq. miles) 5.5

b. Discharge at Dam Site (cfs)
Maximum Known Flood at Site Unknown
Discharge at lop of Dam 3,300

c. Elevation (feet above MSL)

Top of Dam 516.0
Top of Parapet Wall 520.0
Spiliway Crest 510.0
Control Tower Sluice Gates All non-operable

d. Reservoir (miles)
Length at Normal Pool 0.2
Fetch at Normal Pool 0.2

e. Storage (acre-feet)

Normal Pool 310
Top of Dam 430

f. Reservoir Surface (acres)
Normal Pool 16

g. Dam Data
Type Masonry structure with

upstream earth embankment
and central puddled core.

6
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Length 230 feet

Height 60 feet

Crest Width Ii feet

Cutoff None
Grout Curtain None
Downstream Slope Varies (see Plate 5).
Upstream Slope 2.25H:lV

h. Diversion Unknown

Discharge
Intake Tower
Inlets Two 24-inch diameter inlets

11.5 feet and 23 feet from top
of tower. One 30 inch reser-
voir drain inlet 37 feet from
top of tower.

Comments Water supply inlets no longer
function. Pond drain valve at
toe of dam functions.

Spiliwoy

Type Concrete triangular broad

crested weir.

Locat ion Left abutment
Crest Length 66 feet

7
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SECTION 2
ENGIN EERING DATA

2.1 Design.

(I. Data Available. A summary of engineering data is presented on the
checklist attached as Appendix A. Principal documents containing data used for this
repor t are as fo llows.

I. “Report Upon the Investigation of the Stony Creek* Dam of the
Reading Water Department near Reading, Berks County, Pennsylvania”,
Repor t No. 138 , dated 10 December 19 13 , prepared by George F. Wieghardt ,
Assistant Engineer.

2. “Report Upon the Application of the Bureau of Water of the City of
Reading”, dated 8 June 1914 and prepared by Mr. George F. W ieghardt ,
Assistant Engineer for the Water Supply Commission of Pennsylvania.

3. “Progress Report Upon the Stony Creek Dam of the Reading City
Bureau of Water ”, Report No’s. 23 A; 23 B; 23 C; 23 D; prepared by M-.
Seelye, Division Engineer.

4. Construction photos (53) dated 19 14 covering most phases of the
rehabilitation work .

5. Miscellaneous inspection reports prepared by the State of Pennsylvania
from 19 19 through 19 70.

* Stony Creek is now known as Antietam Creek.

8 



6. Miscellaneous letters . correspondence, memos, drawings located in the

I)epartmne’nt of I nv ircwunental Resources (1)1 10 main office in Harrisburg,

Pennsy Ivan ia.

7. A series of drawings provided by the City of Reading to the inspection

team. These drawings are presented in Appendix I- of this report.

Documents regarding the design and construction are not in DER files ,

but Reference No. I above prov ided suff icient data to reconstruc t the construction

act ivities. Based on research of DIR f iles and conversations with representatives of

the City of I ~euding, it is conc luded that any design data no longer exists.

I). I)esign I eatures. The principal design features are illustrated on the

plan and cross-section plates enclosed in Appendix I as Plates 2 through 5. These

plates were reproduced from drawings provided by the City of Reading. A

description of the design features is described in Section I of this report.

2.2 Construction.

Data concerning construction history is very limited and ~ presented in

Section 1.2.

2.3 qperationol Date.

Operational records and other related data have never been re-corded.

The Chief Engineer for the Ci tv  of I ~eadinq indicated that only 570,000 gallons cit

water WOS ever used from this reservoir to sujil)Ietflent Reading’s watet suppl\ .

Since that time (date unknown), the water has never been used, end the feit ’ i lit ies of

the- intake tower are considered inoperable. The last known operatk~i of the weiter

level gauge was 1974, but the records could not be located.

I)
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2.4 [valuation.

a. Availabilit y . All information presented herein was extracted from the

records located in the DER files in Harrisburg, Pennsylvania, or from conversations

with the Owner’s representative and data received from the Owner. Design and

construction data could not be located other than that previously described.

b. Adequacy. The available data included in the State files and presented

in this report is not considered adequate to evaluate the engineering aspects of this
dam.

c. Volid ity. There is rio reason to question the validity of the available

data.

10
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. The observations and comments of the field inspection team
ore contai ned in the checklist enc losed herein as Appendix B and are summarized
arid evaluated as follows. In general, the appearance of the facilities indicates that
the overall condition is fair.

b. Dam. The horizontal and vertical alignment of the dam appears to be
good. There is no evidence of disp lacement or settlement. The downstream face
showed considerable deterioration of the masonry joints. In several locations the

joints were open to a depth of approximately 1 2 inches. Due to the steepness of the
downstream face, on ly the joints between the masonry blocks could be inspected.
The downstream face was wet from a point approximately IS to 20 feet below the
top of the parapet wall, and small seeps were visible cunn ing through many of the

joints. All seeps appeared to be clear.

The earth at the base of the dam face was soft arm wet. Water was
running on the ground surface on the east side. Careful examination indicated that
most of the water could be attributed to surface runoff and to water coming from
the downstream face of the dam. No significant uriderseepage was observed in
several shallow hand-dog excavations. The lowest portion of the downstream face
contained a pool of water which was noted during many previous inspections (as

early as the 930’s).

The valve control house was also flooded with water , which will
probably freeze the valves in the winter. Several portions of the downstream face
of the dam were c vered with vegetation, including ferns, vines, small trees and

moss. The bottom several feet of the base was covered with dead leaves, twigs and
other decomposing vegetable matter.

_ _ _ _ _  _ _  ~~~~~~~~~~~~~~
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Throughout the downstream face, there were pipes protruding which

were insta lled during the 19 14 rehabilitation to reduce seepage pressures in the dam.

There were no indications noted along the crest of excessive
settlement , misalignment , distortion or other features to indicate possible dam
instability. The parapet wall was thoroughly inspected and found to be in relatively
good condition. The upstream riprup was also observed to be in good condition. The
slope contained several small scarps from previous slope sloughing. These scarps
range from 1 to 4 feet in diameter with a depth not exceeding I foot. These same

scorps were rioted in photographs take-ri during the 1970 inspec t ion by the State of

Pennsylvania. Since that 1970 inspect ion, there has been no not icable increase or
change in these areas. There were a few rodent holes noted on the upstream-n crest
and near the (‘rest on t he upstream slope. These holes do not pose an immediate
hazard to t he s t ruc ture, hut should be filled.

c. A ppur t enan t  Structures.

I. Spillway . The spillwciy is located between the left abutment of the- dam
and the existing highway. The masonry wall (left side) dividing the spillway
channel and the county road to the east is of rubble masonry and constructed

directly on rock. There was some local undercutting of the wall noted, and
the general condition of the joint s is poor.

The concrete- cap is deteriorated at the south end, but vertical
alignment is sat isfactory. However , the horizontal alignment shows a
(list m c i  bow near the south end. It appears tha t the upper set - ion of the wall
is being gradually pushed in. No provision appears to have been made t ot

dra inage of the water from behind the wall.

the right spi llwoy wall is also generally detenoreted between the

masonry joints. However, t he alignment is good both vertically and

hor izontally. The concrete cap is deteriorated and, at the lef t side, several
masonry rubble stones have been eroded f romn the top of the wall. ~‘eqetat on

I l
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is growing on the downstream side with a few large trees, 8 inches in

diameter, growing at the outside base of the wall.

The spillway consists of a rubble masonry wall topped with a granite
capstone. Its total height is approximately 5 feet and the length is 66 feet.

The upstream portion of the spillway contains a concrete apron. The

downstream channel is cut into natural rock. The channel makes a 65°

deflection to the south around the dam and necks down to 30 feet between
the dam and the existing highway at the end of the spillway . The alignment

of the spillway cap appears to bow downstream slig htly. The vertical profile ,
however, looks very good. An open joint was observed between the cop and

t he upstream concrete apron. A detailed inspection of the spillway indicated
that the base joint below the cap in the main masonry wall is fractured and

deteriorated. At ci few local spots the joint was open to a depth of
approx imately 4 inches. Also, the front edge of the cap protrudes beyond the

face of the masonry wall. The supporting wall appears to be in good

condition. It is judged that the cap was probably displaced due to high flows
or possibly ice forces against the cap.

2. Outlet Works. As previously described, the principal water supply

outlet works have not functioned for many years, and it is assumed that all
valves are inoperable. The Owner’s representative indicates that the pond
dra in located through the base of the dam, and controlled by a va lve at t he

downstream toe, is operated twice per year. Records indicate that this valve

requires two men to operate. This valve was not exercised during the

inspection. The valve was coated with rust , the interior of the valve house
leaks, and there is water up to the top of the pipe. It is believed that during

the winter, ice could freeze this valve rendering it totally inoperable in the
event that it is necessary to lower the reservoir.

d. Reservoir. Reconnaissance of the reservoir disclosed no evidence of

significant siltation, slope instability or other features that would significantly H
affect the storage capacity of the reservoir. The side slopes are moderate to steep

13 
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V
and densely vegetated. There were several very sinLill sloughed ore-us noted around
the edge of the reservoir , but t he volume- was insignificant , being less than 10 cubic
yards and averaging probably 4 to ~ cubic yards.

Some minor sedimentation was noted along the edge of the reservoir ,
and severa l small soil fans were noted at the mouths of streams. Vegetation is
he-ginning to develop on these soil spits. However , the ef fect  on flood storage
capac ity is assessed to be insignificant.

e. t)ownstreani Channel. The downstream channel flows through a steep
narrow va lley for about 2,500 f eet to the commun it y of Stony Creek Mills. There
are- six houses between the dam and Stony Creek Mills, 18 to 24 homes subj ec t to
flooding during high flows and more subjec t to damage- in the eve-nt of failure.

3.2 Lvalu~ t ion.

In summary, the visua l survey of the dam disclosed no evidence of
ex ist ing instability of the structure. However , t he seepage em anating through the
downstream s lope and the water accuniulat ions at the- toe of the dam are- considered
undesirable- and should be evaluated. The pond drain should be rehabilitated to
insure that it would operate in time of emergency . Recommended additional
investigations and evaluations are presented in Section 7.

~
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Si C lION 4

OPI RAT ION PROCI IXJRi S

I Procedures .

The caretaker , who lives on the hillside adjacent to the r ight aL~’ tmnent
of the darn, operates t he pond drain valve once or twice per year, and lubricates it
as necess(it v . there are no to rmna l wr i t ten procedures describing the operation of
this darn. The intake tower no longer functions , and it is assumed that all valves ate

inoperable-.

!~.2 Maintenanc e of the l)am. I he dam is maintained by the caretaker who lives
h ear t he st rnc t L ’ re  and flit’ gross is periodically cut. There is no evidence to indicate
that the downstream fac e is maintained or cleaned of vegetat ion.

~ .3 Maintenanc e of Operat i ntj I ac i lit ics .

Sinc e the inta ke towe r no longer functions or serves as a water supply

sour t -e , t here is Ii tt It’ maintenance pert armed to the tower or i ts contents . Other
maintenanc e is limited to merely operating the pcwid drain valve once or twice per

year.

4~14 Warning Systems in I t f tvt .

There are no formal warning sv st ems or pm ok-ed ‘r vs estab lished to be

followed during periods of e~ceedirigly heavy ra inta l l .  1 he dtiin is checked dtiilv tam

unusua l conditions. It is understood that the darn caretaker , who lives ~t the si t e .
would n o t i f y  local police and c iv i l  defense out hor it i es in the event that an

L_ _
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emergency develops. However , it is rioted that during Tropical Storm Agnes (June
l972~ t he caretaker was called downstream and the darn WaS left unattended.

~~ E valuation.

There are no wri t ten operational procedures, mainterlance- procedures
or any type of warning system. If this dam is to continue to be controlled by the
C ity of Reading, maintenance and operat ing procedures should he developed, which

inc ludes a checklist of i tenis to be observed, operated and inspec ted on a regular
basis.

Since a formal warning procedure does not exist , one should he

developed and implemented during periods of extreme rainfall. This procedure
should consist of a detailed method of notifying residents downstream that
potentially high flows are imminent or a dangerous condition is developing.

4



SL CTION S
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design/Evaluation Data. No original data is available for the darn
although comprehensive evaluation/redesign data is in the State - files. As noted in
Section I . in l9 I~+ the State directed the Owners to enlarge- and increase the depth
of the spi llway.

The watershed is about 3.2 miles long and l.° miles wide with a total
drainage area of 5.5 square miles. Elevations range from 1100 it) the- upper reaches
to 510 fee t at the norr’nal pool elevation. There are two upstre-ari-i darns on Antie-tam
Creek. An unnamed dam is im mediately above the reservoir and Hinnerskiz Settling
Basin is about 0.6 miles above the reservoir. The- unnamed darn is about In feet high
with a 2.8 acre reservoir surface area. Hinnerskiz Settling Basin is ~ feet high with
a 3 acre reservoir surface are-a. Both dams were constructed to trap sediment and
are presently quite full. The available flood storage is very small and will have a
negligible effect on the analysis of Lake Ant ietamn Dam. The watershed is about 50
percent wooded with an estimated 10 percerlt residential development. It is
expected that residential development will continue at a moderate rate.

The 19 14 evaluation data of the redesign included an elevation-
discharge table, an elevation-storage table and an inf low hydrograph for the storm
of record, 5.48 inches of rain in two hours on 3 August 1 898. The- peak m l  low rate
was computed to be 3,27 1 cfs , and the maximum spi liway capacity was computed to
be 3,395 cfs with the reservoir level at the top of the dam.

In accordance with the criteria established by the F e-deral (OCE~
Guidelines, the recommended spillway design flood for this “Intermediate” size dam
and “High” hazard potential classification, is the probable maximum flood (PMF).

— —
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b. Experience_Data. No reservoir water level records or rainfall records
are maintained. No estimate was available of the depth of flow over the spil lway
during Tropical Storm Agnes, June 1972 , frequently the storm of record for this part
of the State.

c. Visua l_ Observations. On the date of the inspection there were no

conditions observed that would indicate that the outlet capacity would be reduced
during a flood occurrence. It is noted that the upstream Hi.nnerskiz Settling Basin is
in poor condition and the spillwoy is deteriorated. Observations regarding the

condi t ion  of t he downstream channe l, spillway conditions, and reservoir are located
in Appendix B.

d. Overtopping Potential. The redesign data was evaluated, as shown in
Appendix C. The maximum sp illway capacity is 3,300 cfs with the reservoir surface
level at the top of the embankment and with the downstream channel constriction as
the hydraulic control section. The peak PMF inflow rote is estimated to be 6,600
cfs , as determined from doubling the Standard Project Flood (generally 40 to 60
percent of t he PMF event) , f rom “Flood Plain Information, Antietam Creek and
Heisters Creek , Berks County, Pennsylvania”, prepared by the Corps of Engineers.
Philadelphia District. The publication also states that the outflow from Antietarn

Dam is essentially the inflow because of the very limited available flood storage.
This is supported by calculations in Appendix C. The maximum discharge of 3,300
cfs is capable of safely discharging an inflow of about 3,400 cfs and the required

discharge to pass the peak PMF inflow is about 6,400 cfs, nearly the estimated 6,600
cfs inflow. Therefore, the spillway is capable of discharging about 52 percent of the
PMF. The embankment will overtop during a PMF event by approximately 3.3 feet.
If the embankment overtops , water will flow around the dam and down the roadways

on the right side of the dam and down the roadway on the left side of the spillway. r
As each road is excavated in rock and protected by asphalt, discharge down the

roads will not lead to immediate failure of the dam. The parapet wall is 4 feet high

and judged capable of withstanding the estimated 3.3± feet of water that would

overtop the crest and be stored behind the wall.

18
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e. Spillway Adequacy. The spillway system is rated as “Inadequate” as the

embankment will overtop during a PMF event, but the spillway is not “Seriously

Inadequate” as it will discharge more than 0.5 PMF withou t overtopping the

embankment. The tailwater elevation will be controlled by the downstream culvert

for large discharges from the dam. The tailwoter is estimated to be 20 feet be~ow

the crest of the dam for the maximum computed spillway discharge.

f. Downstream Conditions. For 2,500 fee t below the dam, the stream

flows through a steep narrow valley to the community of Stony Creek Mills. There

are six houses in the first 2,000 feet below the dam. In Stony Creek Milts there are

another 18 to 24 homes subject to flooding during high flows, and more are subject

to damage in the event of failure. Therefore, the “High” hazard potential

classification is justified.

19
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~ CTI ON 6
StRUCTURAL STABILITY

6.1 Lvaluation of Structur al Stabilit y .

a. Visual Observation s. The visual observations did not indicate any

ex isting embankment stabil i ty problems. However , the downstream toe of the slope
is marshy with ponded wate r and seeps were noted through the rock on the
downstreamri face. There are no indications of misalignment , sett lement or unusual
distort ions of the dam, eit her on the downstream fac e- or the crest. The upstream-n
face contained a few small scarps which are discussed in Section 3.1.

The emergency spil lway was assessed to be in fair condition.
Deterioration was noted along the rock joints and the mortared riprapped walls.
Distortion o~ the spillway crest cap was also observed. It is assessed that this cap
distortion is probably associated with ice forces or high flows over the spiliway.
Some minor distortions were observed along the rubble wall s which are riot judged to
be signs of imminent instability. The-se walls should be reass essed ~nd repa ired as
necessary, together with the spillway cap.

As previously described, the intake tower no longer function s and serves

no purpose. Since the pond drain is buried beneath the embankment , it could not he
inspected. However, the valve control mechanism at the downstream toe was
inspected and assessed to be in poor condition. The valve is coated with rust , and
the valve house is flooded, covering a good portion of the pipe. During the winter , it
is likely that the water would freeze and the ice would prevent the valve f rom
operating in the event that it is necessary to draw down the reservoir.

b. [)esign and Construction Data. A review of available records arid
discussions with the Owner’s representative leads to the conc lusion that there is

probably no origina l design data available. All data concerning pflysical features of

‘0
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the dam were determined by post-construction investigations performed in 1913.

Based on this data and the visual inspection performed on 28 August 1 978, it is

judged that there is not adequate data to thoroughly evaluate the dam.

Data in DER files included a stability onlaysis performed in 1913. A
review of this analysis indicates that at the time of the investigation, this analysis

represented state-of-the-art techniques. However, today, this analysis fails to
consider several of the following items: -

I. The increase in soil pressure due to the submerged weight of the earth
compacted against the upstream face of the structure.

2. The effects of ice loading, which was reported to be in excess of 20
inches in 1 977.

3. A more realistic approach in establishing the true uplift along the base
of the dam, instead of the arbitrary 2/3 head used during that analysis.

c. Operating Procedures. There are no procedures established to operate
this fac ility.

d. Post-Construction Changes. The major post-construction change noted
• in the records was the work performed in 19 14, which consisted of resealing the

upstream face of the masonry portion of the dam, enlarging the spill woy, and
— installation of weep holes on the downstream face, together with repointing the

downstream rock. Since that date there have been no changes made to the dam or

reservoir.

e. Seismic Stability. The dam is located in Seismic Zone I. Normally it
can be corrsiderd that if a dam in this zone is stable under static loading conditions,
it can be assumed safe for any expected earthquake conditions. Since the static
factor of safety for this dam using current state-of-the-art techniques is unknown, a

• 
seismic stability evaluation could not be made. It is also noted that this dam

4 -
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contains a mortar gravity section as well as tin earth section. 1 here-tat-c, the-

assum ptions used by t he ( ‘or ps of I nqi neers to assess dynamic stability hosed on
stat ic st~ bi li ty evaluations may not be- valid for this type- at embankm ent
conf iguration.

I



SE CTION 7

ASSESSME NT/REMEDIAL MEASURES

7. 1 Dam Assessment.

a. Evaluation. The- visual inspection indicate-s that the dam is in fair

condition. The ponded water at the downstream toe of t he dam, the seepage noted
through the loints in the downstream face and the wet marshy areas along the toe of
the darn are considered undesirable and should be remedied. A description of the
recommended measures is described in Section 7.2. The minor sloughs on the

upstream slope have apparently remained unchanged since at least 1970, and arc
considered to be minor in nature. The three rodent hole-s noted along the crest of
the dam, although not considered to be critical , should be filled.

The emergency spillway is considered to be in fair condition , with sonic
wall dislocation and movement along the spillway channel. These- wall movements .
a l though not considered to be indicative- of a potentially unstable condition, are
undesirable and should be evaluated and repaired as necessary. The spillway cap has
apparently been affected by ice or water forces and has been dislocated downstream

sorm~what. This should he evaluated and repaired, as described in Section 7.2.

• The pond drain valve was inspected and assessed to he in poor condition.
The base of the valve house is flooded with water to the doorsill, cover ing about one
half of the pipe. In the winter , this water could freeze, rendering the system

inoperable. The gear mechanisms are rusted and the system does not appear to h’
very well maintained.

The hydrologic and hydraulic computations presented in Appendix C
indicate that the darn will not pass the probable maximum flood, but doe-s pass
approximately 52 percent of the probable maximum flood without overtopping the

embankment. Therefore, the spillway system of this structure is considered to l it-

71
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“Inadcquat&’, hut not “Seriousl y Inadequate”. In the event that the outflow i~.
greater than the spillway capacity, excess flow would discharge along the h ighway

on each abutmen t of the- dam. Considering that highways are founded in rock and
asphalt paved, failure of the embankment is hig hly unlikely. Erosion a long the

emergency spillway and along the ri ght abutment of the embankment of the dam is
expec ted, but is not expec ted to lead to catastrophic failure. In the event of

d.~m failure , signific ant property dam~qe Is exoectod aIon~ ~ntietam Creek,
and the possIbi lity of toss of lI fe lo the rosl~ orts of the homes along
the creek I l i k e - I y. Therefore, t ho t ruc ture- -~ n’~ I dored ~i “HI qh”
h~ :ard dam.

b. Adeguac~~~~~ informcition . Although details of the outlet works are

unknown, this information is not considered essential in that the system no longer
functions. A review of the available- fi le -s indicates that there is no engineering
design data associated with the original structure. There ore no documents
delineating the- engineering properties of the materials used to reconstruc t the core
of the dam. Although a stability analysis was performed, it is noted in Section 7
that there were several deficiencies in this analysis when compared to current

standards. There was sufficient documentation including a considerable number of
photographs describing the rehabilitation work. However, the structural stability
analysis, as performed in 1913 , is not adequate according to current state-of-the-art
procedures.

c. Ur~enc~. The- recommendations presented in Section 7.2 should he

implemented as soon as practical.

7.? Re-medial Measures.

a. i ciciht ie s.  It s mo ,’omn,nended t iat the fol lowing measures he

undertaken. I he-se reronimenuations Ore ~~i e’sen t c—~
4 a of priot it ’ . but ,i~it ’s -iat

infer that the- latte r recommendation s a, e not ~~~~~ t~int.

_ _  
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I he wet area at the base of the dam should he drained and organic

vegetation removed. This re-grading would drain the valve house (h id remove
t he water from around the valve mechanism.

2. The valve should be cleaned, lubricated and restored to an operable
condition so that is functions properly in the event of an emergency.

3. the spil lwa y stability should be reassessed by a registered professional
engineer and rehabilitated in accordance with the engineer’s recomn-ienda-
tions. This rehabilitation would include- restoration of the channel walls and
re-alignment of the spitiway crest and possibly anchorage of the spillway
capstone.

4. Vegetation should be removed from the downstream face of the dam
and the joints repacked to minimize further deterioration. Organic materials
and other debris and waste matter along the downstream toe should be
removed and the area regraded. The seepage should be monitored tot

changes in flow rates and turbidity.

5. The galvanized pipes, which are protruding from the downstream face .
were rioted to be dry and nonfunctioning. These pipes should be reamed clean
in order to relieve seepage pressures.

— 
~~~. The static and seismic stability of the- dam shou ld be reassessed using
state -—of—the—art criteria. The stability analysis should take into consider a
tion all of the noted deficiencies listed in Section 6 of this report.

b. Operation and Maintenance Procedures. Re-cause of the location at the
dam upstream from highly populated areas, a formal procedure of observation and
warn ing during periods of high precip itation should be developed and impk’n’iented.
This means that the caretaker should not leave the site as was done during the flood
caused by Tropical Storm Agnes (June 1972). The warning procedure should irx lLPde
a method of warning downstream residents and industries. L)urinq (1 large star in,



tp. he~ the ~~ III o~~ ~% greater than the spillway capacity, the highway on both side-s of
I he- ~kiu ,t wot’kI ir ~~n~t I ke lv be t loaded, re-rider m g  access to the- dam t rain lower

• , Ie~ .rt t ,rpos’.ihle. I here-tor e, it is recomn iende-d tha t the caretaker re-main on

s i t , ’ d~’rn~q pt’r i~~I ’. of high precipitation to monitor the dam.

v the tkirn no longer t lricti s as a water supply source-, there is no

‘iev~i to hOVe on operational procedure- for the intake- tower control m echanism s.

1 towever • &s~ ape-rat mamm al procedure arid regular maintenance- procedure should he-

wr i t ten tar the pond drain system .

~~~~~~~~~~~~~~~~~
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LAKE ANTI [TAM DAM

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: .‘,‘s’ :.‘,‘,.~~&‘,i w~ ~~~~ ~~~~~~ :~
‘s’ ~~~~~ f~ .’ ~~~~~~~~~~~~~~~~~

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): ~~~~ ~~~~~~~~~~ ~~~~~~~~~~~~~~~~

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): ~~ ‘~~~~ .4,’re -F1’e’t’ —

ELEVATION MAXIMUM DESIGN POOL: 
__________________________________________

ELEVATION TOP DAM : _________________________________________________

SP I LLW AY

a. Elevation 
___________________________________________________________

b. Type :‘ ‘ f ’ ~.’~ :.~r ~~~~~ ~~~~~~~~~~ a.’st i.1’.

c Width c~
d. Length 

________________________________________________________________

e. Location Spillover ~~~ ~~~~~~

f. Number and Type of Gates 
_________________________________________________

OUTLET WORKS :

a. Type .~.‘sj- . ,’;’ 4 -p
~ !’ .‘e

b. Location 4 t  ~~~~~~~~ ~~~~~~~~

c. Entrance inverts 
_______________________________________________________

d. Exit inverts 
____________________________________________________________

e. Emergency dra i ndown fac ilit ies .~: ~~~~~~~~~~~~~~~~~~~ ~~~~ ~~ 
-..

HYDROMETEOROLOGICAL GAGES:

a. Type _,J~”;.’ —

b. Location  ____________________________________________

c. Records  
____________________________

MAXIMUM NON-DAMAGING DISCHARGE : ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~S V C ~ ~‘(~1~

~ 

~~~~ 



- _____

DAM SAFETY ANA LYSIS Date:
HYDROLOG IC/HyDRAULI C DATA By: 

~~~~Sheet :  ~~~ ,, 

of 
~~

DAM L*k~~~An1iei’~ii, ~~~ Nat. ID No. PA&’o?U. DER N~. ~~-2

Permit/Design Caic. from Caic. from
lIEN/UNITS Fi les Files/Other Observations

_ _ _  _ _  _ _  (A)
1. M m .  Crest Elev . , ft. 

________

2. Top of Parapet Wall 
_________

3. Spillway ”1 Crest E lev , ft. 
_____________

3a. Secondary t
~~

4
Crest Elev , ft. —

4. Max. Pool Elev . , ft. 
-~~~~~~~~~~ 

____ 
____

5. Max. Outf low~”
’ , cfs 

______________ _____________

6. Drainage Area , mF 5. 
____

7. Max. Infl ow~ , cfs 
_____ _____

8. Reservoir Surf. Area , Ac re 
_____________ -— ik~ .

9. Flood Storage~” , Acre-Feet 187.o 
- -____

10. Inflow Volume , ft 3 
______

Refe rence a ll figures by number or calculation on attached sheets :

Example: 3A - Drawing No. xxx by J. Doe, Enqr.. in State File No. yyyy .

( ‘i: ‘~ ~~~~~~~~~ s;’ :~ ‘. ,  ,

~~~~ ~~ :~.‘.::. .

(.~ .4 ‘‘,:.r ;‘s,’.’ , :.‘i t : ~‘r~’e!’.’~ ~‘.i , :.’:~:. .- .i : ‘f .
‘ 

•~~~~~,“:. .

k ,,. ~~~~~~~~~~~~~~~~ i; ‘ 
~~~~~~ ~~~~~~~

~~ ~~ .‘.‘ . ‘ 
~~~~~~~~~~ ~~~~ t ~‘~1 ~~~~ ~~~~~ “~.:.r :’”’,~”~ ;‘~

‘,‘

__________________________________ 
.
~~— ~~~~~~~~~~~~~ —-————~~~~~~~‘~~~~~ -— - - -—- — ~~~~~~~~ _‘:
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HYDROLOGIC/HYDRAU LIC CALCULATIONS (cont.)

I tem (from Sheet 2) Source
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84, ~ 4 ô~ 4 - ~

p
~ L~~~ .., da/èd MdyaB~191”/

t~ B /7cod PJa ’~i /~~~~~~,~~~t4~~r1 8~’~’k -

~
y Cor~c~s al’s E ’~y i,w-3 ~~~~~~~~~~~~~ 

Z),~i4,c,’

6c1Bc~ VX.5Nap~
~~~~~~~~~~~~~~ P4.. ( I  ‘1~4~)
F/e~~~o€I,P”— C/9~~~
Ten. ’ple.., P. ~)&

C

- ~~~~~~~~~~~~ — - —- . -~~~~~~ -~~-—~~~~ ~~ --.~~~,---- _ _ _ _ _ _ _ _ _ _ _ _
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SITE GEOLOGY
LAKE ANT IETAM DAM

The Lake Antietam Dam is located at the southeast
edge of the Reading Prong section of the New Eng land
Physiographic Province. The bedrock at the dam site
consists of the Precambrian gneisses of the Reading
Prong (see Plate F—l). These rocks are bounded to the
northeast and to the south by the limestones and quart—
zites of the Cambrian Elbrook , Conococheaque, and
Hardyston Formations. In the Site area, the Precambrian
gneisses are cut by a foliation striking to the north—
east and dipping steeply to the southeast (Buckwalter ,
1962 ) .

Precambrian gneisses of the Reading Prong are re-
ported to be highly variable and irregular as far as
spacing and orientation are concerned. Rock jointing is
well developed in the dam site area resulting in a blocky
form to the bedrock exposures. There is both a northeast
and northwest striking set of joints which cross obliquely
to the dam axis. Although fractured gneiss is expected to
be a good producer of groundwater, only a few joints are
favorably oriented for downstream seepage.

A number of lower Paleozoic faults have been re-
ported in the area, with the longest being over five
miles, striking to the northeast and passing just south
of the dam.

References:
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