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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Lake Heritage Property Owners Dam
Pennsylvania
Adams County
Pl um Run
April 5 & 6, 1978
Inspection Team - EADS

Based on the visual inspection of the dam, a con~lete review of
the available engineering data and records and the past perfor-
mance of the dam, it is our opinion that the dam is in fairly
good condition .

The problem of seepage control and/or leakage seems to have
stabilized for the present; however , monitoring of the amount of
seepage is difficult due to the uncertain method of extending
the discharge pipes and/or the con~ lete cover-up of the wes tern
filter drain. This condition should be corrected in the near
future, and addi tional tile drains installed for positive drainage
of the wet areas downstream from the embankment. Readings shouldbe made of the piezometers installed in the embankment to monitor
the water level in the bedrock and embankment.

Of primary concern is the Inability of the weir and spiliway to
pass one-half of the Probable Maximum Flood (PNF) without over-
topping the dam. The Owner should retain a conpetent engineer to
make a detailed hydrologic and hydraulic study to determine the
capaci ty of the weir and spiliway and the PMF for the dam In the
near future. If the study should indicate that the spillway~ and
weir is inadequate , then recommendations should be made for
decreasing the overtopping potential of the dam. The study should
also include the development of a rating curve for the outlet
pipe of the dam.
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PHAS E 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROG RAM

LAKE HERITAGE PROPERTY OWNER DAM
LAKE HERITAGE DAM

ID NO. PA-334 (DER 1-80)

SECTION 1 - 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 dam inspections throughout the United
States .

C_~b..—-~Pw’pese~3me purpose Is to determine if the dam constitutes
a hazard to human life or property.

1.2 Description of Project

a. Dam and Appurtenances: Lake Heritage is a rolled earthfill
structure approximately 1420 feet long and 53 feet high at the
original stream bed. (See Drawings, Appendix E) The spillway is
of the bathtub type, being rectangular in shape and permitting water
to flow over three sides (a modification of the side channel spiliway),
with a concrete channel and walls 16 feet deep at the centerline
of the dam. The stilling basin consists of a hole excavated at the
downstream end of the spillway that has been extended after
completion of the project. Rock rlprap or derrick rock has been
added for protection of the side slopes as well as the roadway
embankment and single span bridge immediately downstream. The
outlet pipe or conduit Is a spiral welded steel 24 inch pipe,
encased in concrete, with a 24 inch gate valve at the downstream
end. Due to the degree of di fficulty in operating the value, a
16 inch pl ug valve has been added approximately 20 feet downstream
from the original valve. The embankment Is drained by a sand and
gravel filter blanket under the downstream half of the fill , which
outlets into an 8 inch corrugated metal pipe. The spi)lway walls
were drained by a gravel drain wi th open joint tile; however, there
is correspondence that Indica tes these drains have been partially
grouted due to possible erosion of the embankment through the gravel
drains.

b. Location: The dam is located in Mt. Joy Township, Adams
County, Pennsylvania, (see Location Map, Appendix D) on Plum Run,
approximately 1400 feet upstream from its junction with White Run.

3 The darn is approximately 2.93 miles southeast of the center square
in Gettysburg, and Is shown on the Gettysburg 7½ minute quadrangle
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sheet dated 1951 and photorevlsed in 1968 and 1973. The coordinates
are N39’37’O1” , E71 11’33”.

c. Classification: Intermediate (53 ft. high & 2520 acre ft.)

d. Hazard Classification: Significant

e. Ownership: Lake Heritage Property Owners

f. Purpose of Dam: Recreation for property owners and guests.

g. Design and Construction History: The dam was designed for
the AmerIcan Realty Service Corporation by Ral ph L. Woolpert Co.,
Consulting Engineers, Dayton, Ohio. Construction was begun in the
spring of 1965 and, as closely as can be determined, completed in
the spring of 1966. However , prior to completion, the parts of the
gravel drains behind the spillway walls were grouted and replaced
with a vertical sand filter. Relief holes were also drilled In the
spillway slab in anticipation of relieving the buildup of seepage
beneath the slab. There was also evidence of seepage through the
embankment and leakage under the dam through the bedrock. Part of
the seepage from the bedrock was visible in the exposed bedrock
of the splllway “bucket.” Remedial steps were taken, including
additional studies , the installation of plezometers , the extension
of the spillway slab downstream and the placement of adequate size
riprap in the “bucket” area to Insure adequate safety of the dam
and appurtenances.

h. Normal Operational Procedure: The level of the lake is
maintained at spiliway elevation 480 for the recreational period
of the year. Usually In November of each year, the level of the
water in the reservoir is drawn down about six to eight feet to
provide protection of all man-made in~rovements in the lake area
from Ice damage. Then In the early spring, the valve in the outlet
pipe Is closed so the lake will return to normal pool elevation.
As per the piezometers installed in the embankment, there are no
records of them being read after April, 1969. As a matter of fact,
the dam attendent didn’t know what they were .
1.3 Pertinent Data

a. Drainage Area : 3.94 square miles

b. Discharge at Damaite -

Maximum known flood at dam - 4,200 cubic feet per second
(cfs) estimated June 1912 (determined from high water mark as
pointed out by dam attendent and estimated).

2
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Outlet works conduit at pool operating elevation
discharge curve not available.

Spiliway capacity at maximum pool elevation is estimated
to be 4,200 cfs.

c. Elevation (feet above mean sea level)

Top of dam - 483.0

Maximum pool design surcharge - 483.0 (uncertain)

Maximum pool of record - 483.0 (estimated for Agnes
flood of June, 1972 by caretaker)

Normal pool - 480.0

Upstream portal invert outlet conduit — 430.75

Downstream portal invert outlet conduit - 428.62

.4, Streambed at centerline of dam -

Maximum tailwater - not available

d. Reservoir

Length of maximum pool - 1.50 miles
Length of normal pool — 1.45 mi les

e. Storage (acre—feet)

Spiliway crest - 2520 (821 million gallons)
Design surcharge — unavailable
Top of dam - 2966

f. Reservoir Surface (acres)

Top of dam - 155 acres (estimated)
Maximum pool - 155 acres (estimated)
Spiliway crest - 146 acres

g. Dam

Type - rolled earthfill
4, Length - 1420 feet

Height - 53 feet maximum
Top Width - 20.0 feet

[ 3



Side slopes - upstream 3 horizontal to 1 vertical and
a 5 foot berm at elevation 477.00 downstream 2½ horizontal to
1 vertical.

Zoning - homogenous earth with no zoning, 18 inch dumped
riprap on upstream with 12 inch gravel filter.

Cutoff - Design drawings indicate a 20 foot-wide cutoff
trench was excavated into unweathered rock, fissures and cracks
slushed with neat grout and then backfilled with rolled
embankment material .

Grout curtain - none

h. Outlet Conduit

Type - 24 inch spiral steel pipe 1/4 inch thick, encased
in concrete

Length - 360 feet
Closure - 24 inch gate valve and 16 inch pl ug valve at outlet
Regulating facilities - gate and pl ug valve, manual ly operated.
Estimated outlet capaci ty - 63 cfs

1. Spiliway

Type - uncontrol led bath tub-type or rectangular ogee weir
Length of weir - 205 feet
Crest eleva tion - 480.0

Upstream channel - none
Downstream channel - no good defined channel ; severely

restricted by bridge and roadway embankment. Spiliway capacity
is 4200 cfs . 

- -

j. Regulati ng Outlet — none other than 24 inch pipe.

4
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SECTION 2 - ENGINEERING DATA

2.1 Design

a. Data Available

(1) Hydrology and Hydraulics : The Pennsylvania Depart-
ment of Environmental Resources prepared a report In May, 1965 upon
receiving the appl ication by the American Realty Service Corporation
for construction of Lake Heritage Dam. The report summarizes the soils
and foundation investigation, and a limited amount of hydrology and
hydraulics for the project, noting the “C” curve criteria for the
design of the spiliway facilities . Remarks were also incl uded
concerning the 3.0 foot of freeboard and the action of waves and
wave run-up. No hydraulic computations were i ncl uded in the records.

(2) Embankment: The embankment design was based on the
report “Soils And Foundation Investigation, Lake Heritage Adams County,
Pennsylvania” dated Apri l 1965; and Incl udes the results of geologic
reconnaissance, soils and subsurface i nvestigation , laboratory test
results and recommendations for the embankment des ign, i ncl uding
stability analysis.

b. Design Features

(1) Embankment: The construction drawings show that the
embankment is an homogeneous earthfill structure with 3H to lv up-
stream slope, a 2½ H to 1V downstream slope, a 20-foot crest width
and a 5-foot berm at elevation 477.00 or 3.0 feet below normal pool
elevation , or 6 feet below top of dam elevation. Topsoil and all
organic material was to be removed to subsoil elevation beneath the
entire embankment. A 20-foot wide cutoff trench was to have been
excavated to bedrock, and all weathered and fractured rock removed.
The cutoff trench is located at the centerl ine of dam. From the
downstream limi ts of the cutoff trench, a 4-foot thick sand and
gravel filter blanket was to be constructed within the embankment,
and an 8 inch helical corrugated metal perforated pipe installed
for free drainage. Material for the embankment was to come from
the upstream borrow area outside with the lake. An 18 inch dumped
rock riprap layer on 12 inch stone filter was to be provided on the
upstream slope between the 5-foot bench and top of dam. A 2-foot
high stone wave suppressor was to be hand-placed along the top of
the dam adjacent to the riprap.

(2) Appurtenant Structures : The construction drawings
indicate that the abutment structures for the splllway are reinforced
concrete, with all slabs of the weir chute and spillway founded 
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bedrock and anchored into the bedrock. The intake structure for the
24 inch drain pipe as well as the pipe encasement is of reinforced
concrete, with the pipe extending beneath the dam on a skew angle
at about 61’.

c. Design Data

(1) Hydrology and Hydraulics: The Department of Environ-
mental Resources ’ report states that the spillway was designed for
a flow of 4150 cfs, and that the spiliway is capable of discharging
a flow of 4200 cfs. No other data was given or incl uded in the dam
files to document the hydrology and hydraulics . However, DER ’s
report did discuss the difference in elevation between the normal
pool level and the top of dam of 3.0 feet, with the head of 3.0
feet passing the required flow through the spillway . Preliminary
computations were made using K = 3.7, length of weir (L) = 218 feet
and H = 3 feet, and a maximum discharge of 4200 cfs computed. This
woul d place the pool elevation at the top of dam elevation 483.
But it further stated that “the significant wave height to be
expected on this lake duri ng a storm havi ng wind velocities of 50
mph would be approximately 3.0 feet. On a riprap surface such as
is provided , the wave run-up on the upstream slope would be 2.7 feet.”

(2) Embankment : The embankment design was based on the
soils report of G. K. Jewel l and Associates and the recommended
embankment section was used. All data collected incl uding boring
and test pit logs , results of laboratory so il class ifica tion tests,
gradation curve, compaction curves , unconfined and triaxial com-
pression test and graphic stability test were presented in the report.

(3) Appurtenant Structures: There was no design values or
calculations available for review with respect to the spiliway.

2.2 Construction

Construction data available for review Incl uded original contract
drawings, specifications, periodic inspection reports of PennDER and
the various reports by Gannett Flemi ng Corddry and Carpenter, Inc.
concerning the modifications to the dam and appurtenant structures.

2.3 Operation

There are no records concerning operational problems for review.
The dam operator reported that the only problem concerned the amount
of work and degree of di fficultness in opening and closing the 24
inch gate valve.

6
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2.4 Eval uation

a. Avai l ability : All the engineering data available was
provided by the Pennsylvania Department of Environmental Resources.
To date, we have not been able to obtain the hydraulic report from
the dam design consultant.

b. Adeq~~cy

(1) Hydrology and Hydraul ics : There were no data that was
to have been computed and supplied by the dam design consultant on
the hydrology and hydraulic analysis, incl uded in the files supplied
by PennDER. The only hydraulic data available was that information
that could be collected from the two reports of PennDER concerning
the “Report Upon the Application of Lake Heritage, Inc.,” and the
“Report on Review of Plans and Inspection of Lake Heritage Dam.”

(2) Embankment: The design of the embankment appears
to be adequate and in accordance with accepted engineering pri nciples
and practice. However, the use of weathered shale in place of sand and
gravel for the fil ter blanket could have an effect on the phreatic
line in the embankment. At the present1 the seepage problems that
were present during and after construction seem to have stabilized ,
but it is very difficul t to determine the amount of seepage that is
occurri ng due to the location of the fil ter drains and lack 0f their
positive drainage . It also appears that the bedrock has more fissures
and joints than anticipated , or as reported by G. K. Jewel l and
Associates in their soils and foundation investigati on report; and
this could lead to possible flow of water under the embankment. The
area between the toe and the access road appears to have some wet
spots and seepage1 and the berm area has some seepage or di scharge
flowing In it. It would appear that this seepage is probably coming
under the dam through the bedrock which is the red shales of the
Gettysburg Formation. A more positi ve way should be made availabl e
for monitoring these seepage flows and recording them. Al though a
grout curtain was not provided into the formation bedrock, it appears
that the perviousness of the bedrock at present coul d be effecting
and lowering the ph reatic line through the embankment and helping to
act as a dra i n.

c. Operating Records

While there are no formal operating records availabl e for
review, it was reported by the dam operator that no major problems
have occurred in the 7 years that he has been operating the dam. It
is noted that the facility withstood the floods of tropical storm
Agnes in 1972 and Eloise in 1975.

7 
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

a. General : The general appearance of this project indicates
that the earthen embankment and appurtenances were formally engineered
and the project fairly wel l maintained. However, once one notes the
maximum height of the top of the dam above the spillway crest (3.0 feet),
one would then question the maximum flood flow the project was
designed for and the efficiency of the weir and splliway .

b. Dam: The earthen embankment appears to be fairly well
maintained. There are some small (2-4 ft. high) cedar trees growing
on the downstream face as wel l as a few small pine trees and other
brush. At several locations where trail bikes have been run up the
slope , destroying the sod, boards have been placed perpendicular to
on the paths to prevent use of them. The sod or grass cover was
beginning to incl ude briars and weeds, and the sod cover was sparce
in some locations , apparently due to the granular subsoils exposed.
There were no apparent seepage or wet areas observed on the downstream
slope of the embankment; but what appeared to be a waste fill area
downstream between the toe of embankment and the road has several wet
areas and spongy spots, indicating seepage. The grass in this latter
area was thick and appeared not to have been mowed for sometime. There
were tracks left by a power mower or tractor, said tracks probably
being rnade last fall. There was no evidence of surface cracks or
recent s~~ughing or settlement on the embankment or at the abutments.However, the right or west spiliway wal l backfill appeared to be low
due to probable past settlement. A smal l hole was found close to
the top of the embankment just west of the spiliway wall, and several
gopher ‘ioles were notices In the embankment. The drain from the major
portion of the sand and gravel fil ter appeared to be working, with
the flow of water discharging from a wood trough that was attached
to the sand and gravel drain pipe now covered with riprap. No evidence
of positive drainage from the western drain in the vicinity of the new
maintenance buildi ng could be found. However, it appeared that the

• building and access road Is constructed in the drain area; all
excavation was wet and muddy . Within the bucket area, seepage seemed
to be coming from the exposed bedrock, as wel l as both spiliway wall
drains and spillway slab. The water at the time of the inspection
was 13-14 inches below the top of the weir. We were informed by the
caretaker that the outlet pipe was closed about a week prior to our
inspection.
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c. Appurtenant Structures: The “bathtub” type spiliway , discharge
channel and the upper portion of the spiliway slab, and walls appeared
to be in good condition and functioning adequately. It was noted
that the west spillway wal l abutti ng the weir section was only
3’ -2½”+ above the weir. Only very minor leakage was noted at this
location ; none other in the area. However, on the following day
additional minor leakage was noted through the upper west spillway
wall joint at Its junction with the slab. The bottom portion of
the original spillway slab which has already been replaced was
badly cracked on a diagonal of about 30 with the surface, said
cracking being due to frost heave. The 10 foot extension of the
spillway slab was in good condition , incl uding the paved sloped
portion of the “still ing basin.” The spiliway walls appeared
to be in good condition , with very minor evidence of downshill
settlement. The 1/2 inch premoulded expansion joint material in
the walls was being forced out of the joint due to probable
expansion of the wall.

d. Reservoir Area: It is not known for sure what the extent
of siltation Is in the reservoir area. However, it is our under-
standing that, each winter when the level of the lake is drawn down,
the silt of the upper end of the lake is removed. All siltation
within the lake area probably is transported from outside the
housing development since all overbank areas are wel l sodded and
maintained. It is estimated that the overbank slope areas are
flatter than 1 vertical to 4 horizontal. If any appreciable
sil tation has occurred, it probably took place during development
of the shore areas. It is noted that backfllling around the
spiliway walls within the dam area is from within 2 to 3 feet of
weir elevation.

e. Downst Channel : A local access road to the eastern
portion of the - ~opment parallels the axis about 125 feet down-
stream. The oriç~nal outlet from the basin to the south side of
the road were 3 - 36 i nch corrugated metal pipes with concrete
headwalls and wingwalls. Being very inadequate at flood stage,
a steel truss bridge (probably bought from some other location)
was added later. This bridge has about a 42 foot design span
and appears to be constructed on piles , with very heavy rock
riprap protecting the embankment. (See Appendix D for photograph )
The combined waterway openings of the bridge and corrugated pipes
appear to be inadequate for the maximum flood flow of 4200 cfs ;
and combined with their locations , skew of pipes and bridge with
the axis of the spillway and the alignment of the outlet channel
to the spillway axis and drainage structures would indica te that
the roadway would probably flood out under maximum flooding
condi tions . The original old channel downstream from the outlet
channel and bridge appears to be adequate.

9
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3.2 Evaluation

The condi tions of the project as reviewed in the field and
a review of the dam records as furnished by the Pennsylvania
Department of Envi ronmental Resources appear to have stabilized
and, for the present, are considered adequate. However, the 3
feet of freeboard between the top of the dam and the weir , and the
efficiency of the spiliway due to its close proximity of 30+ feet
from the east shore is questionable and leaves one In doubt as to
whether the dam crest Is high enough for adequate protection.

L
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

An interview with Mr. Don Steimior, the dam operator, indicated
that there is no set procedure established for operating the dam,
other than maintaining the pool at spiliway crest elevation of 480.0.
Any excess inflow into the lake Is passed over the spillway . In the
Fall , the dam is drawn down 6-8 feet, with the permission of the
Pennsylvania Department of Envi ronmental Resources, to prevent
ice damage to piers, wharfs, walls, etc., and silt removal . The
level of water is controlled through the 24 inch outlet pipe by
the two valves at the downstream end of the pipe. This is the
only method of controlling the pool elevation below spillway level .

4.2 Maintenance of Dam

The embankment of the dam is fairly wel l maintained. But it
doesn ’t appear that there is regular mowing of the grass, maybe
only once or twice a year. Also , smal l cedar trees , an occasional
pine tree, briars and some brush have been allowed to grow on the
slope as wel l as the top of the embankment.

4.3 Maintenance of Operating Facilities

The operator of the dam stated that the valve on the 24 inch
outlet pipe had been closed about a week prior to when we made
our inspection. Since the 24 inch gate valve is so difficult to
open and operate, it is our understanding that the 16 inch pl ug
valve is used to control the pool level when required. However,
there were no records in the DER fi les , that showed when permission
was given to install the 16-inch pl ug valve.

4.4 Warning Systems in Effect

There are no formal warning systems in effect. The dam operator
who lives in the area keeps watch on the level of the lake. However,
it is not known if the operator is on the site during flood events.

4.5 Eval uation

The operational procedures for this dam seem to be adequate.
However , there Is no means to lower the level of the lake in case
of an emergency other than by the outlet pipe, which is further
restricted by the 16-inch pl ug val ve and 15—inch pipe orifice.
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SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features

a. Design Data

The data furnished by PennDER for the Lake Heritage Reservoir
makes reference to a complete hydraulic report prepared by the
designers of the dam. However, review of the PennDER files did not
produce such a report. The files did contain a report prepared by
a hydraulic engineer from the PennDER Division of Dams and Encroach-
ments, concerni ng the Lake Heri tage Dam. The report states the
spiliway capacity of the dam was capable of passing 4,200 cfs , as
required by the PennDER “C” curve criterion explained in PennDER
Publication No. 41, “Construction or Repair of Dams,” 1975. In
short, PennDER’ s reports were very critical of the outlet works
capacity.

No rating curves, area-capacity curves, frequency curves,
unit hydrographs, design sto rm, des ign flood hydrography , flood
routings, or discharge channel capacities were submitted by the
designer.

b. Experience Data

No hydrologically simi lar drainage basins for which a PMF
has been calculated exists in the nearby vicinity of the Lake Heritage
Dam. Consequently, the PMF peak inflow was estimated from drainage
area vs. PMF peak inflow charts for the Potomac River Basin, s uppl ied
by the U.S. Army Corps of Engineers . (See Appendix C.)

c. Visual Observations -

On the date of inspection no conditions were observed that
would indicate the appurtenant structures of the dam could not
operate satisfactorily during a flood event, until the dam is over-
topped.

d. Overtopping Potential

Comparison of the estimated PNF peak inflow of 15,200 cfs
with the estimated ultimate spillway capacity of 4,200 cfs, as taken
from the dam records Indicates the potential for overtopping of Lake
Heritage Dam definitely exists . An estimate of the storage effect of
the reservoi r shows La ke Heri tage does not have the necessary storage
availabl e to pass the PMF without overtopping the dam. (See Appendix C.)

4 ,
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e. Spiliway Adequacy

The spiliway capacity is cons idered inadequate because i t
will not pass the PMF wi thout overtopping the dam. One-half of the
PMF peak i nflow into Lake Heri tage would be approximately 7,600 cfs.
Compari ng this flow with the estimated ultimate spillway capacity
of 4,200 cfs indicates the potential for overtopping Lake Heritage
Dam exists at even one-half the PMF . An estimate of the storage
effect of the reservoi r for one-half the PMF shows Lake Heritage
does not have the storage capacity availabl e that is necessary to
pass one-half the PMF without being overtopped. (See Appendix C.)
Therefore, the spillway is considered to be Inadequate. Even
though the splllway cannot pass one-half of the PMF wi thout over-
topping the darn, It is not considered to be seriously inadequately
because its failure would not significantly increase the hazard to
human life. The maximum estimated trailwater elevation below the
Dam Is 437.0+. This elevation is 46 feet below the top of the Dam.
Overtopping take Heritage Dam would probably result in the ultimate
fai lure of the dam by progressive erosion action .

Considering the elevation differential of 46 feet, and
the storage capacity of at least 821,000,000 gallons , the failure
of Lake Heritage Dam due to overtopping would Increase the hazard
to property damage downstream from that which would exist just
before overtopping failure . Overtoppi ng failure of the Dam,
however, would not significantly increase the hazard to loss of
life downstream from that which would exist j ust before over-
topping failure.

13
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SECT.ION .6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observation

(1) Embankment: The only visual item of concern with respect
to the stability of the embankment concerns the efficiency of the sand
and gravel filter b’anket and the 8” drain. In the area of the stilling
basin, the original drain has been extended in the basin by the use of
a wood trough and the amount of seepage cannot be determined. Also the
other filter drain could not be positively located, other than the wet
condition of the soils in the approximate area of the drain. Another - -]

i tem of concern could be an Increase of leakage through the ungroutec!
bedrock beneath the draIn. Sipce the natural bedrock is acting as adtaio under- tb~ cian~ to Iower.the Dhreatic surface tbe possibility exists
OT piping of tne emoankment into tne roci in tne future. -

(2) Appurtenant Structures : Based on the visual Inspect—
ion, all appurtenant structures appear to be stable. However , the
crack that has developed in the lower area of the spiliway slab will
eventually have to be repaired, but is not detrimental to the stability
of the slab which is anchored into bedrock. -

b. Design and Construction Data

(1) Embankment : The soils and foundation investigation
report prepared by G. K. Jewell and Associates prior to the
construction of the dam included slope recommedations and factors
of safety for the recommended typical section. Based on the
classification of the soils to be used for the embankment and the
falling-head permeability test performed upon the remolded borrow
soils, It was determined the permeability is so , low as to have no
significance; and that seepage through the dam wi l l  be mi nor. It
was stated In the report that the foundation rock which is red shale
and sandstone would have a safety factor greater than 2.- A series
of graphic stability analyses were performed for both upstream and
downstream slopes and were based on soil strenghts as meas ured by
unconfined compression and triaxial compression tests on remol ded
specimens . All data was incl uded in the report appendix. The
stability analyses Indicated that the factor of safety for a
sudden drawdown for an upstream 3H to lv slopes is 1.33. For the
downstream slope of 2H to lv, the minimum safety factor had been
computed as 1.5. However, the 2j 1 to lv slope on the downstream

- face was reconmiended and used due to maintenance purpose. These
factors should be considered as adequate . Subsequent safety factor ,
determined and documented in ~An Engineering Report on Drilling ,Instrumentation and Observation of the Dam,” by Gannett Fleming

14 

_ _ - - - -



_ _ _ _ _  
________ -

Corddry and Carpenter, Inc., dated September, 1968, after the
dam was full of water for one year, indicates the minimum safety
factor of 1.42 for a steady seepage case , as compared to a normal
design factor of safety of 1.5.

(2) Appurtenant Structures: A review of the construction
drawings indicate that the abutment structures for the entire spillway
appear to be wel l designed and constructed. All of the structures are
founded on or into bedrock. The anchoring of all the slabs into bed-
rock aids in the stability of the structure from slidi ng as wel l as
uplifting due to buoyancy and freezing of the seepage water. The
minimum amount of seepage (almost nil) attest to the quali ty of
construction of the concrete weir, chute and spiliway . However,
the majority of this spillway is not exposed to the freeze and
thaw cycles due to the annual drawdown. Where the spillway slab
has cracked , repairs will be required and an alternate method of
drainage arrived at. The spillway walls appear to be of adequate
design to retain the earth fill , even though the upper portion of
the gravel drain has been grouted. The extension of the spillway
slab downstream ten feet from the original terminus with the 9
foot deep cutoff wall has helped to further anchor the spiliway
structure to the hill. However, the small 3 foot high spiliway
walls have been overtopped and thus the cut slopes behind the walls
protected with riprap. A new val ve house has been added for the
protection of the pl ug valve about 18 feet from the old val ve box.
It would appear that some protection should be provided to prevent
damage of this house from frost and freezing.

c. Operating Records: While there were no operating records
available for the dam, the operator reported no problems with the
dam in the s’~ven years he has been employed as the operator.However, e are indications that the wrong type of gate valve
was usec - ~sulting in considerable amount of work and effort requiredby at le~ t two men when the gate valve has to be opened or closed.
Therefo re, the 16” plug valve was added. It was reported that the
spiliway successfully passed the Agnes flood of 1972 and subsequent
floods; however, the operator reported the maximum height of the
pool to be “w i th in  a few inches ” of the top of the spiliway wall;
the west wall is 3 - 2½” ± above the weir. It was reported by an
engineer from PennDER that a gage station located downstream from
Lake Heritage and with a drainage area of about 12 square miles had
a maximum discharge In 1972 of 4300 cfs. Therefore, Lake Heri tage
should have a much smaller flood flow for the June 1972 flood .
Using the 0.8 rule to transpose date, the maximum flow for Lake
Heri tage should be about 1,800 cfs .

d. Post Construction Changes: Prior to completion of the dam
in 1966, the upper portion of the spiliway wall gravel drains were

15
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grouted to prevent possible future piping of the embankment soils
in this area. Vertical sand filters were also installed in the
upper portion o f the embankment within the spillway wal l area.
Later, in early 1968, six holes were drilled and 12 piezometers
installed. The results, conclusions and recommendations are
included in the report by GFC&C as previously mentioned. A
horizontal drain was also instal led at elevation 460 between
station 10+65 to 11+95 to dry up a wet area on the downstream
slope, with additional pipe added to carry the discharge to the
stilling basin. Again in 1970, a 10 foot section was added to the
downstream end of the spiliway , and additional concrete was placed
on the upstream slope of the stilling basin. All slopes of the
basin or discharge channel received further riprap protection.
Prior to the riprap placement, the truss bridge was constructed
to provide additional flow area to the outlet channel . Due to the
required efforts and manpower to open the 24 i nch gate valve, a
plug valve was added and a masonry building with open wall down-
stream from the discharge pipe was added.

(e) Seismi c Stability : The dam is located In Seismic
Zone No. 1 and It Is considered that the static stability Is
sufficient to withstand mi nor earthquake induced dynamic forces.
However , no calculations, studies, etc. were performed to sub-
stantiate this conclusion.
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SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment

a. Safety: The visual Inspection, operational history of the
dam and a review of all the records as provided by the Pennsylvania
Department of Environmental Resources indicates that the Lake
Heritage Dam is now functioning satisfactory, but that there are
some potential weaknesses In the design of the seepage control
features of the dam that could eventually lead to unfavorable effects
on the long term stability of the embankment and foundations. It
appears that the design of the project and the interim remedial steps
taken to insure the stability of the dam are in accordance with
accepted engineering procedures. However, it further appears that
there could have been some shortcuts taken or money-saving material s
used during the dam construction. Of primary concern is the almost
complete absence of the sand and gravel filter under the downstream
portion of the embankment, as noted In the core borings and report
for the installation of the piezometers by Gannett Fleming Corddry
and Carpenter Inc. How widespread this could be is unknown; it was
reported by Gannett and Fleming that the horizontal filter consisted
mostly of crushed shale of varying sizes which disintegrated. There
were traces of sand found on the sand drain wood trough flowing Into
the stilling basin, but due to the rock riprap, no accumulated amount
could be seen or determined. It also appears that the maintenance of
downstream slope has been neglected, as wel l as the immedia te area
between the toe of embankment and the road. More and better positive
drainage of the seepage areas and drains should be installed for
better monitoring of the seepage in the dam area. The hydrologic
and hydraulic procedures used during this inspection indicate that
the spi llway and dam could not retain and pass one-half of the
Probable Maximum Flood.

b. Adequacy of Information: The information that was awilable
during the inspection was adequate for a reasonable assessment of the
project, except the hydrologic and hdyraulic data that was quite
deficient.

c. Urgency: It is considered that the recommendations suggested
below should be implemented as soon as practical .

7.2 Recommendations/Remedial Measures

a. Faciliti es: In order to assure the continued satisfactory
operation of Lake Heritage and become more familiar with Its ability

( to withstand future floods, the following actions are recommended:
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1. The Owner retain a competent engineer to make an
hydrologic and hydraullc analysis of Lake Heritage to deter-
mine the capaci ty of the spillway and the frequency of flood
that the dam can pass without overtopping. The study should
also consider and make recommendations for decreasing the
overtopping potential of the dam, as well as develop a rating
curve for the outlet pipe due to the plug valve being installed
downstream f rom the gate val ve .

2. All trees and brush be removed completely from the
dam embankment and the disturbed area repa irad.

3. Regular maintennace be performed (mowing) on the
downstream slope and area between the toe and the road.

4. The Owner should uncover the filter blanket drain
in the western end of the dam area or maintenance building
area and positi ve drainage be provided for future monitoring.
The eastern filter blanket drain shoul d be replaced with
permanent pipe for positive discharge and monitoring. Records
of these discharcjes should be kept for future use.

5. The Owner should install additional drains downstream
from the dam to drain the wet areas for easier maintenance and
for monitoring of any drainage.

6. A periodic inspection program should be developed by
the Owner to assure that all features of the dam are continually
maintained. If there is a significant increase in the measured
seepage flow in any drains , the reservoir should be lowered m ined-
iately , an inspection made for possible sinkhole development and ,Y

appropriate remedial measures taken.

7. The piezometers installed In the dam should be read
periodically and observations made to insure that seepage does /
not exist on the downstream slope.

b. Operation and I’.al ntenance Procedures : Uhile the dam is main- 1tam ed in fairly good condition, it is considered important that the
owner should develop a formal warning system in the event of emergenci~s,
and at such times an around the clock surveillence should be maintained
during periods of high precipitation to allow for early detection of
problems.

18 
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CHECK LIST -

HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Rol ling farm land

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 480.0

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): No flood storage provided.

ELEVATION MAXIMUM DESIGN POOL: 483.00 (from plan of dam)

ELEVATION TOP DAM: 483.00

CREST:

a. Elevation 480.00
b. Type Reinforced concrete rectangul ar ogee weTr
c. Width 2.60 feet 

________

d. Length 205.04 feet 
_______

e. Location Spillover East abutment - _______

- 
f. Number and Type of Gates None —

“ OUTLET WORKS :

a. Type 24” steel drain pipe encased in concrete
b. Location Under eastern portion of dam
c. Entrance Inverts Elevation 430.75 -

d. Exit inverts Elevation 428.62
e. Emergency drawdown facilities None other than outlet pipe

HYDROMETEOROLOGICAL GAGES:

a. Type None
b. Location __________________________________________________________

c. Records

MAXIMUM NON-DAMAGING DISCHARGE : Not available
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APPENDIX B

CHECK LIST - VISUAL INSPECTION
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GEOLOGY

The project is located in the Gettysburg Plain portion of the
Piedmont Provi nce. This area is part of a narrow lowland approxima-
tely 20 mi les wide . The surface is lower than the general level of
surround ing u pl ands because of the soft eas i ly erodable rocks wh ich
underlie It.

The project area is underlain by the Gettysburg Formation of
Triassic age. This formation consists of a thick red shale and
soft red sandstone. Much of the formation, however, has been
metamorphosed to a dark purple or black argillite or a white
porcelami te by the intrusion of a thick diabase sill (the Gettysburg
Sill) a short distance to the west. The bright red shale of the
unaltered formation is thanged to dull red on the outer borders of
the metamorphosed zone, becomi ng harder and darker toward the
interior of the zone, and at the contact with the diabase mass is
dark purple to black , hard, generally fragile argillite . At places
where the parent shale was somewhat calcareous , it was altered to a
light buff or wh i te, porous porcelami te.

Dips are generally about 20% to the northwest although may be
much steeper, nearly 50%, along the contact with the i ntrus ive. There
has been some major faulting to the northwest and east of the project
area with general fault trends nearly east-west. There was , however,
no surficial evidence of faulting in the reservoir area observed
during the field i nvestigation. 
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