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PHASE I IN SPECTION REPORT \ ~NATIONAL DAM INSPECTION PROGRAM \ .~# ~

Name of Dam: Birdsboro Reservoir \ “County Located : Berks County \
State Located : Pennsy lvania
Stream : Indian Run Creek
Coordinates: Latitude 4Q0 14.4’ Longitude 7 50  49.2’
Date of Inspection: 29 August 1978

Birdaboro Reservoir is owned by the Birdsboro
Municipal Authority in Bi~ dsboro , Pennsylvania. The dam
serves as a principa l source of water for the town and sur-
rounding areas. Limited records indicate that the dam was
constructed in the 1880’s but failed in 1892 due to a break
in the water supply pipe buried in the embankment. It was
reconstructed in that same year , and the reservoir has been
in operation ever since .

The facility is judged to be in good condition
in that there were no unusual embankment or crest distor-
tions, misalignment , evidence of slope instability or other
features to indicate that the dam is unstable. The spill-
way was also assessed to be in good condition with some
minor erosion occurring at the end of the spillway . The
intake tower could not be inspected but has been in opera-
tion for the past 64 years without incident.

Hydrologic and hydraulic calculations indicate
that the end of the spillway wall would be overtopped at
approximately 2E~ percent of the PMF , and the dam would be
overtopped at about 61 percent of the PM?. Although the
spiliway would be overtopped first, the end of the spill-
way is founded on erosion resistant materials , and erosion
incurred by overtopping is not expected to cause catastro-
phic failure . Overtopping ~f the dam is )udged to cause
failure of the embankment. Basea on these calculations ,
the spillway is considered to be “Inadequate ” but not “Seri-
ously Inadequate ” .

The dam is classified as an “Intermediate ” size
structure by virtue of its 40 foot he i’iht and is a ls c clas-
sified as a “High” hazard dam consistent with its potential
for extensive property damage and loss of life downstream
along Hay Creek and in Birdsboro . The following recommended
remedial work is considered necessary and should be performed
immediatel y.

___________  ________  
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I.. The’ pond d r a i n  syst en i  should be checked to insure
tha t the ese’ rvo i r can be dra i ned in the event
of an eIut’rqeney.

2. The water at the base’ ef the dam is considered
undesirable and should be checked by a register ed
professional eng ineer to determine if it is a nat-
ural marsh area or seepage through the dam or found-
ation. This can be accomplished by regrading the
toe of the dam and evaluating the seepage locations.
If underseepage is determined to be occurring ,
an inverted filter blanket should be installed .

3. The intake structure should be inspected for debris
and integrity .

4. The water supply pipe should be fitted with a valve
at the control tower. This will enable the flow
to be cut oft in the event the pipe develops a
leak within the embankment.

The Owner should develop an inspection checklist
together with an inspection and maintenance procedure to
insure that all items are properly and periodically inspec-
ted and maintained . Because of the downstream population ,
a forma l procedure of observation and warning during periods
of high precipitation should be developed and ir~plemented .
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PHASE 1 INSPECTION REPORT

NATIONAL DAM INSPECTION PROGRAM
BIRDSBORO RESERVOIR
NATIONAL ID //PA 00713

DER ID //6-6

SECTION I
PROJECT INFORMATION

1.1 General.

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

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

K

1.2 Description of Projec t.

a. Dam and Appurtenances. Birdsboro Dam is an approximately 40-foot
high rolled earth embankment constructed across Indian Run Creek. The 430-foo t
long dam impounds an 8-acre reservoir. Ve ry limited data exists regarding physical
features of the dam. However, it is known that local borrow material from within
the reservoir area was used for the construction. The downstream slope is a I .5H: IV
slope, and the upstream slope is covered with hand-placed riprap on a slope of
approximately 2.5H:IV. It is not known if there is a cutoff wall , nor is it known if a
grout curtain was installed.
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As shown on Plate 3, Appendix E, the intake structure is a masonry
tower w ith a water intake approximately o.5 feet high and 5.5 feet wide, protected
b~ u grating. It is reported that a 12-inch water supply intake pipe is located at the

base of the tower which supplies the town of Birdsboro. A branch in the 12-inch Line
serves as a pond drain. As noted on Plate 3, there is also an upstream intake orifice
and valve at the base of the tower. It is reported by the Owner ’s representatives
that this valve is no longer operable.

The spillway is located along the right abutment , and was reconstructed
in 19 16 to its present configuration. The spill way is 20 feet wide with 4-foot high
retaining walls. The spillway channel is construc ted of hand-placed rock
approximately 12 inches square and 2 feet long. The oblong rocks were placed
vertically to line the channel bottom. The retaining walls on both sides of the
channel are masonry. The spillway is a simple channel containing no control section
or weir.

b. Location. The dam is located across Indian Run Creek approximately
0.5 miles above t he mouth of Hay Creek. Hay Creek discharges into the Schoylkill
River approximately 2.5 miles below the confluence of lr,dian Run and Hay Creek.
The dam is located near Birdsboro, Berks County, Pennsylvania. The darn site and

reservoir are shown on USGS Quandrangle entitled, “Elverson, Pennsylvania”, ~t

coordinates N 40° 14.4’ W 75° .49.2’ . .•\ regional locat ion plan is enclosed as Plate

l,A ppendix E.

c. Size Classification. The dam is c lassified us “Intermediate” by virtue of

its 40—f oot height.

d. Hazard Classification. A “High” hazard classification is assigned
consistent with the potential for extensive property damage and loss of life

downstream along Hay Creek and in the town of Birdsbor o, Pennsylvania.

e. Ownershj .~ The dam is owned by the Birdsbor o Municipal Water

Authority. All correspondence should be addressed to Mr. Nicholas J. DeSuntis.

— . •~~~- -~~~~~~ —



Chairman, Birdsbor o Municipal Author ity , 11 3 Main Street , Bi~dsboro, Pennsylvania
19508.

f . Purpose of Dam. The darn was designed to supply water to the
foundries. In l~~l0 , the reservoir became the water supply source for the town of
Birdsboro, Pennsylvania.

g. Design and Construction History. The dam was built in the 1 880’s, and
was designed by Mr. Isaac S. Cassin, of Philadelphia, Pennsylvania. The original
owner of the structure was Mr. George Brooke, owner of the E. and G. Brooke Iron
Company of Birdsboro, Pennsylvania. The purpose of the dam was to supply water
to the foundry and to distribute water to the workers of the plant. In I~~l0, the
Birdsboro Water Company was organized, and the reservoir was taken over by the
city water company and the supply area was extended to include the entire Borough
of Birdsboro. In 19 14 , an inspection/evaluation report prepared by the State of
Pennsy lvania indicated that the darn was constructed without either a core wall or
cutoff wall. The embankment materials were reported to be a mixture of sand and
red clay.

On 6 July 189 2, a breach occurred in the dam and a wedge-shaped
portion of the embankment failed, washing out approximately 150 feet of crest.
This failure was attributed to a break in the water supply pipe. The pipe was
installed in the dam without antiseepage collars or a cradle. Shortly thereafter , the
dam was repaired under the supervision of Mr. George Brooke.

On 22 December 19 13 and 6 May 19 14 , the structure was examined by

Mr. G. F. Wieghardt , Assistant Engineer for the State of Pennsylvania. As a result
of this investigation, Mr. W ieghardt concluded that the spillway was poorly designed
and should be repaired and strengthened. His recommendations included the
straightening of the spil lway entrance and increasing the height of the spillway walls
to their present height of 4 feet. He also recommended that the embankment be
graded to the same elevation as the spi llway walls . These recommendations were
presented to the Owner by Mr. S. Seelye, Division Engineer for the State of
Pennsylvania. In 19 16 , the spillway entrance was enlarged under the direction of

S 
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•‘vtr , Wi iliam H. Dechant and Sons, Civ il t riqineers at ~~~dinq, Pennsylvania. Th is
enlargement commenced on Ic. October l~~l6 arid was completed before the ~r,d at

the v etir.

h. Normal Operating Procedures. Water enters the distribution system
through a 1 2-inch pipe located at the base of the intake tower. Water is fed by
gravity to a water treatment plant and distributed to the town on demand. t:’.~c~ ss

water overflows the spillwav and discharges into Indian Run Creek immediately

below the toe of the darn. It is understood that all valves in the I 2—inc h line remain
in the open position and that water supply is controlled at the pumphouse.

I.) Pertinent Data. 
4

A summary of pertinent data for Birdsboro Reservoir is presented us
fo llows.

• a. Druinoqe Area (sq. miles) 0.9

b. Discharge at Dam Site ~cts)
Max. Known (June I o80
iop of Dam 1.050

c. Elevation
lop of Dam
Spillway Crest 360.0
Normal Pool 360.0
Water Supply Inlet Invert 342.0

d. Reservoir
Length at Narrnal Pool 1. 000 t~’t’t

Fetch at Normal Pool 1,000 feet
A rea at Normal Poo l 9 acres

:1
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e. Storage (oc r~
.-teet l

Norma l Pool
lop of Dam

f . Dam Data
Type Rolled earth
Length 420 feet
Height 30 fee t
Crest Width I? fee t
Side Slopes (H:V)
Upstream 2.5:1
Downstream 1.5:1

Cutoff None~
2
~

Grout Curtain Noe~
2
~

g. Diversion Unknown

h. Outlet Works
Water Supply
Type Masonry intake tower.
Pipe Size I? inches

1. Spillwov
Type Rectangular channel, no control

sect ion.
Width 20 feet

( I) 
Elevations based on l~~I4 drawing (Plate 2. Appendix E).

- As reported in Reference I. Section 2.1.

c
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SECTION 2
ENGINEERING DATA

2. I Design.

a. Data Available. A summary of engineering data is presented on the
checklist attached as A ppendix A. Princ ipa l documents containing pertinent data
used for this report are as follows.

I. “Report Upon the Indian Run Darn of Birdsboro Water Company”,
located on Indian Run, near Birdsboro, E3erks County , Pennsylvania. Prepared
bv Mr. G. F. Wieghardt ,dated IS August 1914.

2. Pennsylvania State Inspection Reports from Nl3 through l~~70.

3. One blueprint prepared by Mr. William H. Dechant and Son, Civil
Engineers, Reading, Pennsylvania, dated l~~I4, enclosed herein as Plate No. 2.

4. One drawing prepared by Mr. Isaac S. Cussin, dated April 1 883, and
presented herein as Plate No. 3.

5. Miscellaneous letters, correspondence, memos, and black and wt,ite
photographs of the structure.

Documents regarding the design could riot be located and are believed
to no longer exist . The principal source of the data presented herein is obtained
from Reference No. I above.

b



b. Design Features. The principal design features have been obtained
from post-construction reports, Ref erence N~ , I, and from results of the visual
inspection performed on 29 August 1978. A plan view of the dam and cross-section
of the intake tower are enclosed as Plates 2 and 3, A ppendix E, respect ively. No
cross-sections of the embankment are available. The upstream and downstream
slopes presented in Section 1.3 of this report were confirmed in the field by use of
an Abney level.

2.2 Construction.

Construction history data is very limited and is presented in Section 1.2.

2.3 Operation Data.

The on ly operat iona l rec ords ma inta ined for t his darn are cons umpt ion

quant ities used by Birdsboro customers.

2.4 Evaluation.

a. Availability. All information presented in this report was obtained
from the Department of Environmental Resources (DER) files in Harrisburg,
Pennsylvania or from conversations with the Owners and a review of their available
files. Design and construction data could riot be located. The sole source of
information was obtained from Reference No. I of Section 2.1, paragraph a.

b. Adequacy. The available data included in the DER files and presented
in this report is not adequate to eva luate t he eng ineering aspects of this dam.

7
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c. Yalidity. There is no reason to question the validity of the limited
available data. The external physical features of the dam and appurtenant
structures were checked in the field and agreed with the available data.

ii
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SECTION 3

VlS i. ‘AL INSPECTION

3.1 Findings.

a. General. The observations and comments at the field inspection team
are contained in the checklist enclosed herein as A ppendi~ I~. anti are surnmuriz’d
and eva luated as follows. In general , the appearanc e of the faci l i ty indicates that
the darn is current ly in good condition. The dam was inspec ted on .~~° Autiust I ~~~~~~~~

by a five— i-nan tear -n of spec ialists. During this inspection, Mr. Nicholas DeSantis .
Chairman of the Municipal Authority , and Mr. Laverne Henry , Wat er Superintendent
for l~irdsboro Municipal Authority, were present and provided assistance.

b. Dam. There were no indications or ev idence of movement of the dam
observed w ith the exception of several small undulut ions of the downstream slope
both vertically and horizontally. These undulations were also noted in a photograph
of the downstream slope taken on 27 April I ‘~70 by State of Pennsylvania inspectors. p
There appears to have been no noticable changes in the downstream slope since
then. There were no unusual movements at or beyond the toe of the dam. the L

foot high rock wall along the downstream toe is in a state of disrepair. this same

condition was shown on a 6 May 19 14 photograph. Iheretore , it is canch’di’a that
there have been no not icable changes in the downstream slope to indicate ~ui

unstab le condition.

There were no unusual movements observed along the crest at the dam,

nor were there any visual signs of riprap failures on the upstream slope above the
water line. The junction between the embankment and the abutment, the

embankment and the spillway were carefully assessed and there were no unusi.’aI

conditions observed. An area, as shown on Sheet 5a, i s  u..irslw anti contains standinq
water. The seepage rate was judged to be on the order at e to S s.ipm. Apparent lv if

has not changed sinc e the I Q4fl State inspec t ion. I ) ir aq this inspec t ion, th~ StUf l t ’

conditions were cited.

— —-~~~~~~~~~~ 
.- - ~~~~~~
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c. A ppurtenant Structures.

I. Spillway. Since the reservoir was about 2 feet below normal poo l, the
entire approach channel, spi llway and discharge channel could be inspected.
There are no bridges or piers across the 20-foot wide spil lway. The mortared
hand-placed rock was inspected and observed to be in good condition. The
sides of the channel ore protected by a 4-foo t high mortared wall , which was
observed to be in good condition. It is noted that the end of the channel was
damaged during Tropical Storm Agnes, June 1972 , and was repa ired with
poured concrete in lieu of the hand-placed rock. Currently, water discharges
along the left side of the channel where minor erosion is occurring.

2. Outlet Works. The tower could not be inspected as it is located in the
reservoir at the upstream toe. The Owner reported that the tower has
functioned satisfactorily since they assumed ownership in 963. Approxi-
mate ly IS years ago, divers entered the tower to check the condition of the
intake grating and the 1 2-inch pipe. The Owners reported that this inspection
revea led that the tower bottom and the grating were in exceptionally good
condition with no accumulation of silt, Since the $ 2-inch pipe is completely
buried between the dam and the treatment plant , the pipe could not be
inspected.

d. Reservoir. Reconnaissance of the reservoir disclosed no evidence of
significant siltation, slope instability, or other features that would significantly
af fect the flood storage capacity of the reservoir. The slopes range from flat to
steep wit h the flat slopes at the edge of the reservoir. Recently , t he edges of the
reservo ir have been filled in to eliminate the marshy zones along the water ’s edge.
There are 7 active springs feeding this reservoir.

e. Downstream Channel. The valley below the dam is narrow ,
approx imately 50 feet wide, w ith steep sides, and has a 20-foot drop in 550 feet.
The area is densely wooded, w ith an access road up the valley along the creek. The
first obstruction below the dam is a bridge under Hay Creek Road, approximate ly

$0
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0.4 miles below the dam. The culvert beneath the bridge is q feet deep and 7.5 fee t
w ide. It is noted that this road was flooded during Tropical Storm Agnes. TropicalStorm Agnes is also the storm of record for this area.

There are rio homes between the dam and Hay Creek Road. There arehomes downstream along Hay Creek near Birdsboro. Abrupt failure of the damwould damage significant portions of Birdsboro and result in possible loss of life tomany res idents. It is noted that Tropical Storm Agnes destroyed 60 homes inBi rdsboro.

3.2 Evaluation.

In summary, the visua l survey of the dam disclosed no evidence ofex isting instability of the dam. However, without further investigation, anassessment of the embankment stability could not be determined.

ii
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SECTION 4
OPERATION PROCEDURES

4. I Procedures.

Normal operating procedures do not require a dam tender. However ,
personnel f rom the Birdsboro Municipal Authority visit the site at least twice and
normally three times per day. During periods of exceeding ly heavy rainfall ,
personnel frequently inspect the dam. Under normal conditions, water is fed by
grav ity through an inlet at the base of the inlet tower , through a 1 2-inch pipe line at
the base of the dam and downstream to the treatment facility. Excess water is
discharged through the spiliway and into Indian Run Creek.

4.2 Maintenance of the Dam.

The dam is maintained by the Birdsboro Municipal Authority and is
periodically inspected by the State Department of Environmental Resources. There
is no maintenance manual and maintenance is generally limited to clearing
vegetat ion and cleaning the drainage basin adjacent to the reservoir.

4.3 Maintenance of Operating Facilities.

The maintenance of the operat ing facilities is performed by the
Birdsboro Municipal Authority. Maintenance normally consists of clearing debris
and other trash from the spillway. They also check the water from the discharge
pipe to insure that it is clean and that the flow is unobstructed. The intake tower
has not been inspected for approximately IS years. It is not known if there is any
debris or trash at the base of the tower which could possibly clog the system.

12
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4.4 Warning Systems in Effect.

There are no formal warning systems or procedures established to be
fo llowed during periods of exceedingly heavy rainfall. Personnel f rom the warer
authority inspect the facility daily and are available if potentially hazardous
conditions develop. The chairman of the water authority indicated that the local
police would be notified in the event that an emergency condition develops.

4.5 Evaluation.

Since no written operating procedures exist at this time, a procedure
should be developed. Maintenance procedures should also be developed and
incorporated into the operating procedures. The procedures should include a
checklist of items to be inspected during the inspection of the darn and outlet works.

Since a formal warning procedure does not ex ist , a formal procedure
should be developed and implemented during periods of extreme rainfall. This
procedure should consist of a detailed method of notifying residents along Hay
Creek arid further downstream in Birdsboro.

13
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SECTION 5
HYDROLOGY HYDRAULICS

5.1 Evaluation of Features.

a. Design/Evaluation Data. No original design data exists and only a few
statements concerning the spillway capacity are included in the inspection/
investigation report prepared by the State of Pennsylvania in 19 14.

The watershed is small , about 0.8 miles long and 1.1 miles wide, having
a total area of 0.8 square miles. Elevations range from about 830 feet to 360 at
normal pool elevation. The average watershed slope is about 12 percent. The
reservoir is fed by seven springs. The watershed is $00 percent wooded and is
entirely owned by the Water Authority. Runoff characteristics are not expected to

change in the foreseeable future.

The 19 14 report evaluated the spillway capacity to be about 300 cfs
with a depth of flow of 3 feet , and 425 cfs with a depth of flow of 4 feet. The
repor t also stated that the spillway capacity wal not adequate to meet the then
existing standards, The State directed that the entrance to the channel be enlarged
and the spillway wall repaired, which increased the capacity of the channel.

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

b. Experience Data. No reservoir water level records or precipitation
records are kept. It is reported that the depth of flow in the spillway channel during
Tropical Storm Agnes, June 1 972, was about 3 feet , an estimated discharge of 680
cfs. Weather Bureau Publications indicate about 6.6 inches of rain in a two day
period for this general area.

14
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Ic. Visual Observations. On the date of the inspection, there were no
conditions observed that would indicate a reduced spillwav capacity during a flood
occurrence. Spillway dimensions were checked and noted that the minimum height
of the spillway wall is 27 inches at the point where the spillway floor ends and
discharge falls into the wasteway channel. The wall gradually increases in height to
4 feet at the crest of the dam, Other observations regarding the condition of the
downstream channel , spillway and reservoir are located in Appendix B.

d. Overtopping Potential. The overtopping potential of this dam was
estimated from approximate methods, as shown in Appendix C. Calculations
indicate that the maximum spil lway capacity is 440 cfs when the depth of flow is 27
inches, the minimum height of the spiliway wall. The estimated peak PMF inflow is
1 ,830 cfs. It is estimated that the spillway can pass 25 percent of the PMF storm
w ithout overtopping the spillway wall.

The right spillway wall is cut into the abutment and an access road is
adjacent to the spillway. Flow over the wall and road is not expected to result in
failure of the wall although some erosion is expected. The left spillwoy wall is cut
into erosion resistant materials, Flow over this wall would result in some erosion,
but the risk of failure of the dam as a result of this overtopping is cons i dered to be
low. The spillway discharge is estimated to be 1 ,050 cfs with the reservoir level at
the top of the dam. The spillway would then be capable of discharging 61 percent of
the PMF storm without overtopping the structure.

e. Spillway Adequacy. The spillwav system is “Inadequate”, but riot
“Seriously Inadequate”, as the dam wi l l  pass more than 50 percent of the PMF storm
w ithout overtopping the embankment. The tailwater is estimated to be 30 feet or
more below the top of the dam with a minimum spillwav discharge of 1 ,050 cfs.

f. Downstream Conditions. The dam is located on Indian Run about 0.5
miles above its confluence with Hay Creek. There are no houses or buildings
between the dam and H~y Creek. About 400 feet befor e entering Hay Creek , Indian
Run passes under Hay Creek Rood. The bridge is estimated to have a capacity of

15
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430 cfs. Potential damage sites are located downstream along Hay Creek ,
particularl y in Birdsboro.

The treatment plant is located near the confluence of Indian Run with
Hay Creek and would be damaged in the event of failure. There are homes along
I-lay Creek above Birdsboro and many more along the creek in Birdsboro. Failure of
the dam would cause damage in Birdsboro and result in possible loss of life.
Therefore, a “High” hazard potential classification is justified.

ti
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SECTION 6
STRUCTURAL STABILITY

o. l Evaluation of Structura l Stability.

a. Visual Observations. The visual observations did not indicate any

exist ing embankment stability problems. There were downstream slope undulations
and seepage noted at the downstream toe. However , these slope undulations were
noted in the photograph taken in 1970. The downstream slope seepage was noted in

1° 14, and from the description of the seepage, there has apparently been no change

in flow rates for approximately 64 years. Therefore, the seepage is not judged to be
associated with piping or potent ial foundation failure.

The spillwcy is judged to be in fairly good condition with stable side
channels and chute. The exit channel, which was repaired in l°72 after Tropical

Storm Agnes, is in good condition but should be inspected after passage of large

discharges. Since the access tower was inaccessible, this system could not be 
—

evaluated. However, it has apparently operated satisfactorily since 1 884 and,
therefore, it is assumed that it is in a stable condition. The base of the tower should
be checked for trash and debris. The structural integrity of the tower should be

checked.

b. Design and Construction Data. There was no design or construction

data available. All data concerning physical features of the darn hove been
determ ined from a 19 14 report or from miscellaneous letters and correspondence in

the Department of Environmental Resources (DER) files. The Owner ’s f iles were

rev iewed and no additional data could be found.

c. Operating Procedures. There ore no written operating procedures for
this dam.
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d. Post-Construct ion Changes. The only post-construc t ion change
reported was the rec onstruction at the spi llwuv in l’~l4 . The spillwav channel walls
were raised tram 3 to :~ teet.  The spi llwav channel entrance was straightened.
Several stepp ing stones across the channel were removed because they collected
trash.

e. Seismic Stab il i ty . The dam s located in Seismic Zone I. Normally , it
con be considered that if a darn in this zone is stable under static loading conditions,
it can be assumed sate for any expected earthquake conditions, Since the static
factor of safety for this d~ni is unknown, a seism ic stab i l ity evaluation could riot be
riiade,

I
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SECTION 7

ASSESSMENT REMEPIAL MEASURES

~
‘.l Dam Assessment.

a. Evaluation. The visua l inspe~-t~~i indicates that the dam is in good
condi tion. There is no engineering or construction data available, other then

information contained in a post-construction investigation and that obtained from
conversations with the current owners. The downstream slope, although it is

relat ively steep. I.SH:IV. appears to be stable with rio movement occurring. The
outlet works are approximately 94 veørs old and have apparently been operating
satisfactorily since completion, with the exception of the failure that occurred in
1892. this failure was udged to have resulted from pipe failure due to poor

construction.

The spillwav capacity is judged to be “Inadequate” using Corps of

Engineers criteria, as the dam will be overtopped by the PMF. Overtopping of the 
r

embankment wauld occur at approximately ~ l percent of the probable maximum
flood. Therefore, the spillway is not judged “Seriously Inadequate”, as it will pass

0.5 PMF.

The seepage noted at the downstream slope has Seen there since at

least 19 14 and, based on the descriptions in existing LiER files, seepage has

remained unchanged for the past 64 years. Based on this assessment , it is concluded

that the seepage is not evidence of an imminent failure. It s also noted from local
geologic evaluations, and the results of a lQI!4 inspection, that this particular area is
riddled with local springs, which often produce small, localized marshy zones. This

seepage cou ld be associated with local springs.

b. Adeq~acv of Information. There was insufficient engineering
construction data available to adequately evaluate the stability at the darn or the

4
1°
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service life of the outlet works. Specificall y , there iS no substantial data

delineating the types of materials used for construction. It is reported that sand and

red clay was probably used. The inter ior features of the dam including the existence

of drainage systems is unknown. It is believed that there are no drainage systems ,

cuto ff trenches or grout curtains incorporated in this embankment.

c. Urgency. It is concluded that the recommendations presented in

Section 7.2 be implemented as soon as practical.

‘.2 Remedial Measures.

a. Facilities. The following recommendations are presented in order of

priority and should be undertaken by the Owner as soon as practical.

I. the pond drain system should be checked to insure that the reservoir

can be drained in the event of an emergencY.

2. The water at the base of the dam is considered undesirable and should

be checked to determine of it is a natural marsh area or seepage through the

dam. This can be accomplished by regrading the toe of the dam and

eva luating the seepage locations. If underseepage is determined to be

occurring, an inverted filter blanket should be installed.

3. The intake structure should be inspected for debris and stability.

4. A valve should be installed in the tower to enable emergencY closure of

the water supply pipe in the event a leak develops in the pipe beneath the

embankment.

b. Operation and Maintenance Procedures. Formal operation. mainte-

nance and warning procedures should be developed. The warning procedures should

20
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include a method of warning downstream res idents when high flows are expected.

Evacuation procedures should also be developed.

The Owner should develop an inspection checklist as an amendment to

the maintenance procedure to insure that all critica l items are inspecte’... and

maintained on a periodic basis.
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Sheet I of ‘

BIRDSBORO RESERVOIR
CHECK LIST

HYDROLOGIC AND HYDRA ULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: :‘~“~ .
-. - - i - lt ~~~~~~~ 

- - - :~
-‘-‘

~~‘ - ‘~~
—‘

~~
- ‘ - -

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

1
•

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 
~~~~~~~~~~~ ~~ :‘ 

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

ELEVATION MAXIMUM DESIGN POOL :

ELEVATION TOP DAM: se-; . :
— SPILLWA Y

a. Elevation ~~~~~~ 1’

b. Type 
— ~~~~~~~ ~~~~~~ ~~~~ •_‘ .z’~’~

- - -  
~~
.• -

, ‘~~ ‘ 

~t

c. Width 
-

d. Length 
_________________________________________________________

e. Location Spillover .‘-.~~~
---

~“;~~~ , -

f. Number and Type of Gates Y5-’m’. 
-

OUTLET WORKS :

a. Type 
— 

%fA3 c~ir? I ~ 1 ’~~~~ r.

b. Location r~.v~i ~ c’~ ’ ~~~~~~~~ w~r. ~~~~ ~
-
~~~~‘ t- ’2 t ~~r :~‘~~•‘.

c. Entrance inverts ~~~~~~~~~ ~
-
~~
‘
~~~~‘:‘ - :~ -‘w~ :-f:’c.

d. Exit inverts 
______________________________________________________

e. Emergency draindown facilities ~~~~~~~ :‘~~~‘&‘ ~s ~i~~r tL ’r: .  ~~~~~~~~~~~ ~~~~~~~

HYDROMETEOROLOGICAL GAGES:

a. Type v1”~~~.

b. Location 
____________________________________________________________

c. Records 
_____________________________________________________________

MAXIMUM NON-DAMAGING DISCHARGE : .;
~~ 

~~~~~~~~~~~~~ -~ . . - :  ~~~~~~~~~~~~~~~~~~~

L ___ _  _ _
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DAM SAFETY ANALYSIS Date: ?,Ji~J~~HYDROLOG I C/HYDRAULIC DATA By: pjp
~~

Sheet: 4 of

DAM 
~~~~~ ~~~~~~ ~~~~~~~~~~~~~~~ Mat. ID Mo. ,P4 a~ 7/J DER No -

Permit/Design Ca ic. from Caic. from
Files Files/Other Observations

1. M m .  Crest Elev ., f t .  
____________ ____________ _____________

2. Freeboard . ft .  
______________ ______________ _______________

3. Spillway~~ Crest Elev , ft .  
______________ ______________ _______________

3a. Secondary~~”Crest Elev , ft. — _____________ _____________—

4. ~1ax. Pool Elev . , ft. 
______________ ______________ _______________

5. M ax. Outfl ow~ ’ , cfs 
_____________ _____________ ______________

6. Drainage Area miZ 
____________ ____________ _____________

7. Max. Infl ow~
4 1 , cfs 

- —

8. Reservoir Surf. Area , Acre 
_____________ _____________ ______________

9. Flood Storage~~~, Acre-Feet ____________ ____________ _____________

10. Inflow Volume , ft 3 
______________ ______________ _______________

Reference all figures by number or calculati on on attached sheets :

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

VCT~~S:

( 1) ‘4ai#t ~merg~ ncy s~’iZZway .
(2) ‘ I~c4tsia r1J :4n~5~tCd ~op~ Z ~wz ~’í .  r
(3) At lnaxiniwn rtv l , wi th ~~~~~~.~‘C1PcZ 1 P z t ? ~: ~~~~~ ~~~~~~~~~~~ “L- .-- .

(4) ~
• I - ‘I.~ L 4 ~~’51• •~~ , 

‘
~ 

.~-1,’ r.•~p•

(5 ~~I ’ ~~~~~~~ I t ~~1.A t.-’.~ I)~~’ 7 1 Ph7 ‘ f l ,- ”~ ~‘~ \ ‘  . .

- ~~~~~~~~~~~~~~~~~~~~~~~~~ 
_~~~~~~~~ .- - -- 45 5 

--5- - - - - -
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Date : ?J/a/ z9
By: ,1c8

Sheet: 
~j  o4-~ ~

HYDROLOGIC /HYDRAULIC CALCULATIONS (cont.)

Item (from Sheet 2) Source

(~4 /nap echôn /  ~~~~~~ &p ~~
,4

A~~4J. /3~~ ~~~~~~~~~ P’~,°~ ’-ed 4,v 5~ 1~
,L1 ~~~~~~~~~~~~~~~~~ ~

,J
~~~~~~’- Co. h

~~J~a4~ d~~ed ~Jg~i. oZ/.. /?~~?

1~iS65 ka.p
t74#~~F Sd#,, ~z. ~~~~~ 9)

Ia

(
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__ -~~~~~~~I ~~~~~~__i ~~~~~~~~~~~~~~~~~~~~ ~~



-

— ~~~~ ~~~~~~~~~~~~~~~~~ 

‘

~~~~~ susiic~ - 
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~~~~~~ ~~~~~~~~~~ 
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• - - o-~~Daj w~ ,) - - . - - - . -

- Th~~~ - k4.ea~-d p~4e..S74I j .
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SITE GEOLOGY
BIRDSBORO RESERVOIR

The 5Birdsboro Reservoir is located in the Triassic Low—
land section of the Piedmont Physiographic Province . The bed-
rock in the area where the dam is constructed is reported to
consist of Triassic diabase ( see Plate F—i ) . The diabase is
bounded to the north by Triassic quartzose conglomerate and
by the shales , siitstones and sandstones of the Triassic
Brunswick Formation , and to the sou th again by Tr iassic
quartzose conglomerate (Hall , 196 7 ) .  Bedding is relatively
undeformed with a r~giona l strike to the northeast and agentle dip of 5° to 20° to the northwest (Willard , et al , 1959).
No significant faulting has been reported in the area around
the dam and no major concentration of joints has been re—
ported . The joints that are present in the Triassic rocks of
this area tend to be few in number , widely spaced , oriented
parallel to the strike of bedding and dipping nearly vertical
(Willard, 1959).

Downstream seepage should be minimal due to the imper-
vious nature of the rock , and due to a lack of prominent
jointing and faul t ing at the dam site .
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