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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams for Phase I
Investigations. Copies or these guidelines may be obtained from the
Office of the Chief of Engineers, Washington, D.C. 20314. The purpose of
a Phase I investigation is to expeditiously identify those dams which may
pose hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections.
Detailed investigations, testing and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the
investigation is intended to identify the need for more detailed studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of the
dam, removes the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at
some point in, the future. Only through frequent inspections can unsafe
conditions be detected, and only through continued care and maintenance
can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated "Probable
Maximum Flood" for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Newtown Dam (SCS PA 621)
County Located: Bucks County
State Located: Pennsylvania
Stream: Newtown Creek
Coordinates: Latitude 400 14.7'

Longitude 740 56.0'
Date of Inspection: July 1, 1980

Newtown Dam is owned by the Neshaminy Water Re-
sources Authority and maintained by Bucks County. The dam and
reservoir are used as a flood control structure for the
downstream town of Newtown, Pennsylvania. The impoundment was
designed by the United States Department of Agriculture, Soil
Conservation Service, in 1976-77, and the structure was
officially completed in 1980.

The dam and its appurtenant facilities are consid-
ered to be in good condition. The dam is classified as an
"Intermediate" size structure with a "High" hazard classifica-
tion, consistent with its potential in the event of failure
for extensive property damage and loss of life downstream of
the dam and in Chalfont, Pennsylvania.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Intermediate" size dam and "High" hazard classification
is the Probable Maximum Flood (PMF). The Soil Conservation
Service designed this dam as a Class C structure, which re-
quires that the spillway systems be designed to pass the PMF.

The hydrologic and hydraulic computations presented
in Appendix D indicate that the spillway structures are cap-
able of discharging the PMF without overtopping the embank-
ment. Therefore, the structure is considered to have an
"Adequate" spillway system.

It is recommende4 that, during the period required
for establishment of Crownvetch, the embankment, particularly
the downstream berm, be periodically checked for erosion
damage.

Neshaminy Water Resources Authority has an "Opera-
tions Manual" specifying agencies responsible for operation
and maintenance of Neshaminy Watershed projects completed by
1977. The manual requires updating to include Newtown Dam.
The Operations Manual refers to a "Development, Operation and
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Newtown Dam (SCS PA 621), NDS tl) PA 01064

Maintenance Manual" prepared by SCS for a maintenance inspec-
tion checklist, which should be used to insure that all items
are periodically inspected and maintained in the best possible
condition. It is recommended that these procedures provide
for a period of observation during and following impoundment
of significant quantities of water behind the embankment.
These observations should include monitoi ing discharge from
the embankment drainage system and iooking for sources of un-
controlled seepag:.

A warniiig procedure has; been developed and approved
by the Neshaminy Water Resources Authority. This procedure
indicates that the structure should be monitored on a 24 liour
basis when the severity of a forecasted storm is predicted to
oe near, at or above the design capacity of the structure.
'rhe procedure also includes emergency telephone numbers and
areas downstream of the dam which should be notified in the
-wcnt a hazardous cundition develops.
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PHASE I INSPECTION REPORT
NATIONAL DAM4 INSPECTION PROGRAM

NEWTOWN DAM
(SCS PA 621)

NATIONAL ID NO. PA 01064
DER NO. 9-178

SECTION 1
PROJECT INFORMAT ION

1.1 General.

a. Authority. The Dam Inspection Act, Public Law 92-
367, authorzed 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 i1f the dam constitutes a hazard to human life or
property.

1.2 Description of Project.

a. Dam and Appurtenances. Newtown Dam is a 44 f oot
high zoned earth embankment about 850 feet long, with an
emergency spillway at the left end of the embankment. The
embankment contains an impervious core constructed over a
cutoff trench under the dam center line. The core and cutoff
trench are composed of materials classified as clayey silts
and silty gravels (zone 1), and are encompassed by more
permeable materials classified as silty gravels (zone 2).
Plate 5, Appendix E, identifies a zone 3, which is a 12 inch
thick layer of topsoil or clayey silt over the entire
downstream face and above the riprap on the upstream face.
The upstream design slope is 3H:lV with a ten foot berm at
approximately elevation 213. The downstream design slope is
2.5H:lV. Surface runoff is intercepted by a berm on the
downstream face. The berm has a positive one percent slope to
the right. The cutoff trench bottom width is 12 feet, and
upstream and downstream slopes are 2H:lV. The upstream and
downstream slopes of the relatively impervious zone 1 core are
1H:1V. The embankment crest is 14 feet wide and has a design
settled fill elevation of 239.6. Both the upstream and
downstream slopes are to be protected with Crovnvetch, and the
crest is protected by a gravel road.

Embankment seepage is controlled by a trench drain
about midway between the dam center line and the downstream



toe. The trench drain is connected to the rock gutter at the
downstream toe of the dam by a blanket drain. Embankment
seepage in the vicinity of the principal spillway is to be
discharged through two eight inch PVC drain pipes which outlet

* through the sidewalls of the impact basin. Plan and cross-
section views of the dam are shown on Plates 2 through 7,
Appendix E, and embankment drainage details are shown on Plate
8.

The principal spillway consists of a concrete drop
inlet riser, 240 feet of 30 inch diameter reinforced concrete,
steel cylinder pressure pipe, with nine anti-seep collars and
an impact basin at the downstream toe. The reservoir drain
located at the base of the riser has an invert elevation of
199.25, and the elevation of the riser weirs is 213.0. The
outlet invert and impact basin end sill elevations are 196.0.

The emergency spillway is a trapezoidal channel ex-
cavated through rock around the left end of the embankment.
The 185 foot wide channel has side slopes of 3H:lV, and the 50
foot level section (crest) is at elevation 231.9. A tributary
to Newtown Creek enters the emergency spillway upstream of the
control section through a channel excavated in rock, Photo-
graph 8, Appendix C.

A 16 inch reinforced concrete pressure pipe sanitary
sewer passes beneath the dam embankment, as shown on Plate 4,
Appendix E. At the dam center line, the sanitary sewer is
about 12 feet below the surface of the bedrock and about 10.5
feet below the dam cutoff trench. Four anti-seep collars have
been constructed upstream of the dam center line around the
sewer. A 12 to 16 foot thick concrete curtain wall was in-
stalled beneath the dam cutoff trench around the pipe. The
sewer trench was backfilled with Zone 1 materials upstream of
the center line and with Zone 2 materials downstream of the
center line.

b. Location. The dam is located on Newtown Creek, a
tributary to the Neshaminy Creek in Newtown Township, Bucks
County, Pennsylvania. The dam is located 1.1 miles north of
the center of Newtown, Pennsylvania, and is located on the
USGS Quadrangle entitled "Langhorne, Pennsylvania", at coor-
dinates N 400 14.7' W 740 56.0'. A regional location plan of
Newtown Dam is included as Plate 1, Appendix E.

C. Size Classification. The dam is classified as an
*Intermediate" size dam by virtue of its 44 foot height and
1,420 acre-foot total storage capacity.

d. Hazard Classification. A "High* hazard classifica-
tion is assigned consistent with the potential for extensive
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property damage and loss of life along Newtown Creek down-
stream of the dam.

e. Ownership. Newtown Dam is owned by the Neshamin,
Water Resources Authority. All correspondence should be sent
to Mr. William Taylor, Neshaminy Water Resources Authority,
Post Office Box 6, Cross Keys Office Center, 4259 Swamp Road,
Doylestown, Pennsylvania 1890].

f. Purpose of Dam. The purpose of this dam is flooo.control. The structure is one of ten dams in the Neshamin7

Creek Watershed that are scheduled for construction with the
assistance of the United States Department of Agriculture,Soil Conservation Service (SCS). This is the eighth project
of the series.

g. Design and Construction Historl. The original work
plan was developed by the SCS in the late 1960's for the ten
flood control sites in the Neshaminy Creek Watershed. The
final design for this dam was prepared by SCS in 1976 and
1977, with the final design drawings being completed in 1977.
The application to construct a flood control dam and reservoir
was submitted July 21, 1977. The Report Upon the Application
was prepared by the State of Pennsylvania on September 28,
1977. The project was approved by the Delaware River Basin
Commission on September 28, 1977, and the permit was issued on
October 3, 1977. On July 13, 1978, the contractor, Rieb'
Construction Company, was given notice to proceed.

The design drawings for the sanitary sewer under the
dam are dated June 30, 1978. On July 20, 1978, the enginec,
for the Newtown Sewer Authority reqocested that permission fo!
construction of the sewer uiidet the dam be added to the da;-
cons;tiuction permit. On August 14, the state gave permission,
for the sewer to be constructed under the darn.

In October 1978, the [mpact basin footers and floor
slab were removed and replaced as a result of low concrete
strength. Work on the sewer line in the right abutment began
November 29, 1978, after work on the darn had shut down for th-
winter. The embankment was completed by November 197", an,i
the SCS final inspection was held on July 2, 1980.

h. Normal Operatinq Procedures. Reservoir outf-low i'
controlled by the principal and emergency spillways. Unde-
normal conditions, the pond drain gate is closed and wate:
flows through the principal spillw~y over the weirs. rxcess
water is stored to elevation 231.9, the emergency spillway
crest. Water is discharged through the emergency spillway at
the left abutment only during storms with recurrence i*tr

of once in 100 years or ,',, '.
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1.3 Pertinent Data.

A summary of pertinent data for Newtown Dam is pre-
sented as follows.

a. Drainage Area (square miles) 3.0

b. Discharge at Dam Site (cfs)
Maximum Known Flood at Dam Site Unknown
Design High Water 2,092
At Top of Dam (design) 10,967

c. Elevation (feet above MSL)
Top of Dam (design) 239.6

(existing) 240.4
Design High Water 234.7
Emergency Spillway Crest 231.9
Principal Spillway
Weir Crest 213.0
Pond Drain Inlet Invert 199.25
Outlet Invert 196.0

Downstream Toe 202.2

d. Reservoir (feet)
Length at Normal Pool 1,600
Length at Maximum Pool 4,000

e. Storage (acre-feet)
Normal Pool 56
To Top of Dam 1,420

f. Reservoir Surface Area (acres)
Sediment Pool 11
Design High Water 82

g. Dam Data
Type Zoned earth embank-

ment
Volume 87,600 cubic yards
Length 850 feet
Maximum Height 44 feet
Top Width 14 feet
Side Slopes
Upstream (design) 3H:1V
Downstream (design) 2.5H:iV

Cutoff Trench beneath dam
center line

Grout Curtain None
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h. Principal Spillway
Type Concrete drop inlet

riser with 30 inch
conduit

Reservoir Drain Intake at base of
riser

Elevation
Weirs 213.0
Pond Drain Inlet Invert 199.25Conduit Outlet Invert 196.0

Energy Dissipator Concrete impact ba-
sin at downstream
toe

i. Emergency Spillway
Type Trapezoidal channel

excavated through
rock

Width 185 feet
Side slopes 3H:1V
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SECTION 2

ENGINEERING DATA

2.1 Design.

a . Data Available. A sumary of the available engi-
neering data on Newtown Dam (SCS PA 621) is attached as
Appendix B. Engineering data available for review are
contained in a several hundred page design folder and a 35
page set of design drawings. As-built drawings are in the
process of being prepared by the Soil Conservation Service
(SCS) project engineer, and were available for review. The
design folder and plans are located in SCS files, and as-built
drawings are to be located in the Department of Environmental
Resources' (DER) and the Owner's files. All of these records
were prepared by the United States Department of Agriculture,
Soil Conservation Service. Additional information was ob-
tamned from miscellaneous letters, correspondence and monthly
construction reports in DER files.

b. DeinFetrs The principal design features of
Newtown Dam are 1llustrated on the plans and profiles enclosed
in Appendix E as Plates 2 through 13. A detailed description
of the design features is also presented in Section 1.2,
paragraph a, and pertinent data relative to the structure are
presented in Section 1.3. In addition to the plans of the
dam, Plates 14 and 16 are enclosed to show the locations of
the test borings and the results of typical compaction tests
performed as part of the design. Typical test boring logs are
shown on Plate 15.

2.2 Construction.

Construction history is presented in Section 1.2,
paragraph g. Summary construction records are located in DER
files. Complete construction records are located in SCS files
and were reviewed for this investigation.

2.3 Operational Data.

There are no operational records maintained. There
are no minimum flow requirements for the downstream channel.
There are no water level measurements or rainfall records
maintained within the watershed, although the Neshaminy Water
Resources Authority maintains a rain gauge at their office in
Cross Keys, Doylestown, Pennsylvania.

6.



2.4 Evaluation.

a. Availability. All engineering data evaluated and
reproduced for this report were provided by either DER or SCS,
and were supplemented by conversations and data obtained from
representatives of the Neshaminy Water Resources Authority.

b. Adequacy. Data included in state files, supple-
mented with data obtained from the Neshaminy Water Resources
Authority and information received from state and authority
representatives, are considered adequate to evaluate the dam
and appurtenant structures.

c. Validity. There is no reason to question the valid-
ity of these data.

I7
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SECTION 3
VISUAL INSPECTION

3.1 Findings.

a. General. Observations and comments of the field in-
spection team are contained in the checklist enclosed herein
as Appendix A, and are summarized and evaluated as follows.
In general, the dam and its appurtenant structures are
considered to be in good condition. At the time of the
inspection, the pond drain gate was open and stream flow was
passing through the riser of the principal spillway.

b. Dam. The vegetation cover on the upstream and down-
stream faces is in fair condition. Very little Crownvetch is
in evidence. The embankment was dormant seeded in the fall
and reseeded again this spring. It will be another year be-
fore Crownvetch becomes abundant. Little or no damage to the
embankment has occurred during the period of vegetation estab-
lishment. The crest is protected by a gravel road, Photograph
2, which is uniform with no vehicle ruts or depressions.

The vertical and horizontal alignments were checked
and found to be satisfactory. The vertical alignment is shown
on Sheet 5B, Appendix A. Junctions between the embankment and
abutment and the embankment and spillway were judged to be in
good condition, with no erosion or deterioration noted. In
addition to the rock gutter at the downstream toe, a rock
gutter was added to the right upstream toe above the normal
pool level, and rock spoil was placed at the left upstream
toe. No seepage was observed beyond the dam toe or
discharging from embankment drain outlets through the impact
basin sidewalls. No water was impounded in the reservoir,
however. A ten foot wide berm, 540 feet long with a one
percent slope, intercepts surface runoff from the downstream
face of the dam and conducts it to a rock gutter along the toe.
While no erosion was noted at the intersection of the berm and
the downstream slope, the potential for erosion exists,
particularly before the vegetation becomes well established.
It is recommended that this area be inspected frequently for
gullying.

c. Appurtenant Structures.

1. Principal Spillway. As shown on the plates, the
riser is located at the upstream toe of the embankment. The
exposed portions of the riser were inspected and evaluated to
be in good condition with no signs of concrete deterioration,
spalling or other structural deficiency or defects, Photograph
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4. An angle in the low stage trash rack is slightly bent. The
impact basin at the downstream toe was inspected and found to
be in good condition, Photograph 5, with no cracking or
spalling of the concrete or erosion adjacent to the structure.
The embankment drains outlet through the walls of the impact
basin and were dry. The downstream channel was also inspected
and found to be in good condition, with no significant erosion
or deterioration.

2. Emergency Spillway. The emergency spillway at
the left abutment was inspected and found to be in good con-
dition, Photographs 6 and 7. The emergency spillway was
recently seeded and mulched. A tributary to Newtown Creek
enters the emergency spillway upstream of the control section,
Photograph 8. The stream was dry at the time of the
inspection.

d. Reservoir. At the time of the inspection, no water
was impounded behirnd the embankment. The pond drain was open,
permitting base flow to pass through the principal spillway.
The reservoir slope in the vicinity of the right end of the
dam has recently been seeded and mulched. No debris or sedi-
ment was noted in the vicinity of the riser.

e. Downstream Conditions. Newtown Creek downstream of
the dam is about 14 feet wide with steep banks about 4 feet
high. The left channel bank and flood plain is wooded with
underbrush. The right channel bank is brush covered. A pri-
vate road parallels the stream on the right bank. About 1000
feet downstream of the dam, Newtown Creek flows under State
Route 532 (Dolington Road) through a 26 foot by 8.5 foot open-
ing. About 2500 feet further downstream Newtown Creek enters
the Borough of Newtown. In the next 0.6 mile are many homes
and businesses subject to damage in the event of failure of
Newtown Dam. About 2.8 miles downstream of the dam, Newtown
Creek enters Nashaminy Creek. A "High* hazard classification
is justified for this dam.

3.2 Evaluation.

inspection of the dam and appurtenant facilities
disclosed no evidence of apparent past or present movement
that would indicate existing instability of the dam, principal
spillway or emergency spillway. The exposed portions of the
riser and impact basin were inspected, and the principal
spillway is judged to be in good condition. The emergency
spillway is also considered to be in good condition. The em-
bankment is considered to be in good condition, although the
vegetative cover is not firmly established. The overall con-
dition of the dam is considered to be good.

9



SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures.

Operational procedures are discussed in some detail
in Section 1.2. Operation of the dam does not require a dam
tender. Under normal conditions the pond drain is closed and
flow discharges over the riser weirs and through the 30 inch
conduit at the base of the embankment. Additional excess
water is then stored and discharged over the crest of the
emergency spillway. There have been no large storms since the
embankment was completed, and water has never flowed over the
emergency spillway. Written operation and maintenance proce-
dures used by the Neshaminy Water Resources Authority are
contained in "State of Pennsylvania Watersheds and Resource
Conservation and Development Operation and Maintenance Hand-
book for Projects Installed with Assistance from the Soil
Conservation Service", and specific procedures for each site
are contained in the "Operations Manual" prepared by William
G. Major Associates, Inc., June 1977.

4.2 Maintenance of the Dam.

The dam is maintained by Bucks County personnel who
periodically check the embankment, mow the grass and remove
woody vegetation. As owner of the dam, Neshaminy Water
Resources Authority monitors the maintenance performed and
assists if possible.

4.3 Maintenance of Operating Facilities.

Maintenance of these facilities includes cleaning
debris from the trash racks, lubricating the gate hoist and
checking the structural integrity of the principal spillway
system.

4.4 Warning Systems In Effect.

A draft warning procedure, dated January 1980, has
been prepared by the local Civil Defense office. The draft
was submitted to both the Neshaminy Water Resources Authority
and the Pennsylvania Emergency Management Agency in Harrisburg
for review. The warning procedures have been approved by the
Neshaminy Water Resources Authority.

- 10



4.5 Evaluation.

It is judged that the current operating procedure,
which does not require a dam tender, is a realistic means of
operating the relatively simple control facilities at Newtown
Dam.

The "Operations Manual" prepared by William G.
Major Associates, Inc., summarizes the control features and
the responsible agency for operation and maintenance of each
project constructed by 1977 within the Neshaminy Watershed.
Although the operational philosophy for a single-purpose flood
control structure is contained in the manual, a "fact sheet"
pertaining to Newtown Dam is required. It is important that
individuals responsible for the maintenance and operation of
Newtown Dam are aware of the written procedures to insure that
all items are carefully inspected and maintained on a periodic
basis.

71 ".................'4 ... .. .. ....



SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. The complete folder of design calcula-
tions was reviewed, and portions of this folder are presented
in Appendix D.

The watershed is about 2.7 miles long and averages
about 1.2 miles wide, having a total area of approximately 3.0
square miles. Elevations range from 380 in the upper reaches
of the watershed to about 213, the normal pool elevation. The
watershed is predominantly open/farmland, with less than 15
percent residential development. Residential development can
be expected to progress rapidly within the watershed, however.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this "Intermediate"usize dam and "High" hazard classification
is the Probable Maximum Flood (PMF). The Soil Conservation
Service designed this dam as a Class C structure, which re-
quires that the spillway systems be designed to pass the PMF.

b. Exerience Data. There are no records of reservoir
levels kept for this dam. Rainfall is measured and records
are kept at the Neshaminy Water Resources Authority's office
in Cross Keys, Doylestown, Pennsylvania. There are no esti-
mates or records of previous high water levels.

c. Visual Observations. On the date of the inspection,
there were no conditions observed that would indicate a re-
duced spillway capacity during an extreme event. Observations
regarding the condition of the downstream channel, spillways
and reservoir are located in Appendix A and are discussed in
greater detail in Section 3.

d. Overtopping Potential. The dam was designed to pass
the PMF without overtopping. The PMF inflow hydrograph and
flood routing were done according to procedures in the SCS
National Engineering Handbook. The flood routing was origi-
nally done by a graphical procedure. Subsequently, the flood
routing was checked by the SCS computer program, TR-20, the
results of which are included in Appendix D. The peak PMF in-
flow value computed by TR-20 is 14,853 cfs, and the combined
principal and emergency spillway capacities of the reservoir
at the top of the dam are 10,967 cfs. The TR-20 computer
routing indicates a maximum reservoir level of 239.6 feet, the
design top of dam. As the spillway systems for this dam pass

12
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the PMF without overtopping the embankment, they are consid-
ered to be "Adequate".

e. Downstream Conditions. Immediately downstream of
the dam is a farm. The bUrn, which is shown on Plate 3,
Appendix E, and the farm house would be damaged in the event
of a dam failure. About 1,000 feet downstream of the dam
Newtown Creek flows under State Route 332, through a 26 foot
by 8.5 foot bridge opening. Immediately downstream of the
bridge are two houses, and 2,400 feet downstream of the dam
N~ewtown Creek enters the Borough of Newtown, where there are
many more homes and businesses subject to flooding and damage
in the event of failure of the dam. Therefore, a "High"
hazard classification is justified for this structure.

13



SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Visual observations detected
no evidence of existing or pending embankment instability.
Upstream and downstream slopes appear stable, with no surfi-
cial slides or significant erosion. Both the upstream and
downstream slopes were seeded with mixtures containing Crown-
vetch, which will require another year to become well
established. There are no exterior signs or other evidence to
indicate that the internal drainage systems were not operating
properly. It is noted, however, that during this inspection
the reservoir was empty, the embankment was not retaining a
head of water, and the performance of the internal drainage
system could not be evaluated.

Exposed portions of the principal spillway were in-
spected and judged to be in good condition.

b. Design and Construction Data. Design documentation
is very complete as a several hundred page design folder pre-
pared by the Soil Conservation Service (SCS) was available and
reviewed for this investigation. Data included in these files
are a foundation report containing permeability test results,
shear strength test results and a stability analysis, struc-
tural calculations for the principal spillway and a complete
set of hydrologic/hydraulic calculations. Portions of the
Hydrology/Hydraulics section are presented in Appendix D.
Principal features of this structure are presented in the
drawings located in Appendix E.

A stability analysis of the embankment was performed
by SCS using the ICES-LEASE computer program. Soil strength
parameters were based on two consolidated-undrained triaxial
compression test series conducted on compacted Zone 1 material
and one series on compacted Zone 2 material. The foundation
materials were assumed to have sufficient strength to prevent
potential failure arcs from passing through the foundation.
The shear strength parameters adopted for design were reviewed
and judged to be conservative, based on the test results.
Stability analyses using the Swedish circle method resulted in
the following minimum factors of safety:

Slope Condition Minimum Factor of Safety

Upstream Rapid Drawdown 1.57
Downstream Steady Seepage 1.86

14
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The recommended allowable factors of safety for these
conditions, in accordance with Corps of Engineers EM 1110-2-
1902, are 1.2 and 1.5, respectively. Therefore, it is
concluded that the stability of the embankment is adequate.

c. Operating Records. There are no operational records
for this structure.

d. Post-Construction Changes. There are no reports nor
is there any evidence that modifications were made to this
dam.

e. Seismic Stability. The dam is located in Seismic
Zone 1. Normally it can be considered that if a dam in this
zone is stable under static loading conditions, it can be as-
sumed safe for any expected earthquake conditions. As the
stability analysis resulted in a minimum factor of safety of
1.57 during rapid drawdown, the most critical loading condi-
tion, it can be assumed that seismic stability requirements
are satisfied.
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SECTION 7

ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. Visual inspection and review of design
and construction documentation indicate that the dam and ap-
purtenant structures of Newtown Dam are in good condition.

In accordance with criteria established by Federal
(OCE) Guidelines, the recommended spillway design flood for
this intermediate size dam and "High" hazard classification is
the Probable Maximum Flood (PMF). The Soil Conservation Ser-
vice designed this dam as a Class C structure, which requires
that the spillway systems be designed to pass the PMF.

The hydrologic and hydraulic computations presented
in Appendix D indicate that the spillway structures are
capable of discharging the PMF without overtopping the embank-
ment. Therefore, the structure is considered to have an
"Adequate" spillway system.

b. Adequacy of Information. The information available
for this investigation was adequate to evaluate the structural
and hydraulic aspects of the dam.

c. Urqency. It is recommended that the suggestions
presented in Section 7.2 be implemented as specified.

7.2 Remedial Measures.

a. Facilities. It is recommended that, during the
period required for establishment of Crownvetch, the embank-
ment, particularly the downstream berm, be periodically
checked for erosion damage.

b. Operation and Maintenance Procedures. Neshaminy
Water Resources Authority has an "Operations Manual" specify-
ing agencies responsible for operation and maintenance of
Neshaminy Watershed projects completed by 1977. The manual
requires updating to include Newtown Dam. The Operations
Manual refers to a "Development, Operation and Maintenance
Manual" prepared by SCS for a maintenance inspection check-
list, which should be used to insure that all items are
periodically inspected and maintained in the best possible
condition. It is recommended that these procedures provide
for a period of observation during and following impoundment
of significant quantities of water behind the embankment.

m16 i .__



These observations should include monitoring discharge from
the embankment drainage system and looking for sources of
uncontrolled seepage.[

A warning procedure has been developed and approved
by the NIeshaminy Water Resources Authority. This procedure
indicates that the structure should be monitored on a 24 hour
basis when the severity of a forecasted storm is predicted to
be near, at or above the design capacity of the structure.
The procedure also includes emergency telephone numbers and '

areas downstream of the dam which should be notified in the
event a hazardous condition develops.
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NEWTOWN DA Sheet 1 of 8
(SCS PA 621)

CHECK LIST
HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Predominantly open farm land with little
residential development.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 213.0 feet (56 Acre-Feet).

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 239.6 feet (1420 Acre-Feet).

ELEVATION MAXItMUM DESIGN POOL: 239.6 feet.

ELEVATION TOP DAM: 239.6 feet, desi[ n

EMERGENCY SPILLWAY

a. Elevation 231.9 feet.

b. Type qrass lined tra7ezodial channel.

c. Width 
185 feet.

d. Length About 650 feet.

e. Location Spillover Left abutment.

f. Number and Type of Gates None.

PRINCIPAL SPILLWAY

a. Type Deep inlet riser, 30 inch conduit and impact basin.

b. Location Dain station 15+00, at maximum section.

c. Entrance inverts 213 feet.

d. Exit inverts 196.0 feet.

e. Emergency draindown facilities Pond drain at base of riser, 199 feet.

HYDROMETEOROLOGICAL GAGES:

a. Type None within watershed.

b. Location N/A

c. Records !/A

MAXIMUM NON-DAMAGING DISCHARGE: Not determined.

I£
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HYDROLOGIC AND HYDRAULIC Sheet 2 of 8
BASE DATA

DRAINAGE AREA: (1) 3.04 equare r iZes.

PROBABLE MAXIMUM ?RECIPITATION (PMP)
USED IN DESIGN:-1) 25.5 inches.

HYDROGRAPH PARAMETERS: (1)

Runoff Curve Number 81

Time of Concentration 1.84 hour

SPILLWAY CAPACITY AT MAXIMUM
WATER LEVEL:(1) 10,967 cis

(1) Fran SCS Design Folder

_ _ _ _



Sheet 3 of 8

Newtown Dam
(SCS PA 621)

Hydrology/Hydraulics

Classification (Ref.-Recommended Guidelines for Safety
Inspection of Dams)

1. The hazard potential is rated as "High" as there
would be loss of life if the dam failed.

2. The size classification is "Intermediate" based
1420 Acre-Feet total storage capacity and 44
feet height.

3. The spillway design flood, based on size and
hazard classification, is the Probable Maximum
Flood (PMF).

Hydrologic/Hydraulic Analysis

The complete H & H design folder was available
for review. The PMF inflow hydrograph was determined
according to procedures in the SCS National Engineering
Handbook, Section 4 (NEH-4). The routing was done according
to procedures in NEH-5 (1968, was not available for review)
and, later, checked by SCS computer program, TR-20. The
computer routing indicates a higher maximum water elevation
than the original flood routing. As land rights were
obtained before the computer routing, it was decided to
increase the emergency spillway width to stay within the
acquired land rights.

Orignial design parameters were checked against
current information and/or criteria. The drainage area of
3.04 square miles is verified by current USGS maps.

Calculations for the PMF inflow hydrograph were
based on a 6-hour rainfall of 25.5 inches and a Runoff
Curve Number of 81. Rainfall criteria established for
this investigation by the Corps of Engineers indicate a
26.6 inch rainfall (Ref.-Hydrometerological Report No. 33)
and the use of Hop Brook factor, a point rainfall reduction
factor. For a watershed of this size, the point rainfall

4- - ,-



Sheet 4 of 8

is reduced by 20%, to 21.2 inches. Thus, the design
rainfall is conservative compared to Corps of Engineers
criteria. The Runoff Curve Number 81 (CN 81) is based on
the hydroglogic soil group classification and expected
future land use within the watershed. The future land
use was based on projections of the Bucks and Montgomery
Planning Commission to year 2010. Projected land use
includes open, 3.5%; wooded, 9.5%; and residential and
commercial 87.0%. The estimated current developed areas
are less than 10% from the 1973 USGS map. The estimated
future conditions are judged adequate.

The elevation-storage data was checked and
found adequate. The emergency spillway discharge was
checked according to current SCS criteria, TR-39. The
maximum emergency spillway discharge was estimated as 10,852
cfs (see sheet 5), about the same as emergency spillway
discharge used in the SCS computer routing.

The spillway is rated as "Adequate" as the
spillways will pass the PMF without overtopping the embankment.
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r I 'iTEM UNIT WORK PLAN DESIGN COMMENTS

DRA!NAGE AREA SoMI. . _ 3.0oy
STORAGE CAPALITY

SEDIMENT (INC. AERATED) AC. FT (159
BENEFICIAL AC FT "____-". '" -

RETARDNG AC. FT 2b, 7 ,!P. ,7

TOTAL AC.FT &63 7Y7.7 -
7.T'AiE.N HIGH S LOW S. ACFT

:: .F C ARE A."
%,.'iMAL POOL ACRE /0 //,
:'E TZIN FOOL ACRE

".' NIGH WATER ACRE 7 _ _ _ _

- .iE J ' .~O F LL C CL.YO. . _ 3,_ _ _ _ _ _ . _ _,_.. .. _•I TOP OF DAM ELEj. FEET -3 - Z 3 2.'/_"_•_-.
MAX HEIGHT_ OF OAM FEET '"____. _ '.., "-_ _ _-

E MEGENCY. SPILWAY .. 1 .
CREST .'-E L ATI bN " .. FEET 2 3/ b 2,z 3 __ "_•""____""

B T WITH .'. .. FEET / /Oslo"- . _- _
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-E CflRVE NO. COND. It___'_ .
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j,.StORMW RA INhFA LL I . N. ' i j _______
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CONSTRUCT ION NOTES

2 I. Domi, t Cutoff Trench

3. .Junk Pilo's within "construction limits *hall
be disposed of in apoil area.

4. Filter Dom%. Stream Crossings and Sediment
Boomsn will be located as directed by the
Engineer. (dotals st

:.Dvrsionts, final line and grade will be
determined by the Engineer. (details shI. 5

6. Borrow Area sidestopes sholl be no steeper than 3:1.

7. Spoil Area shall be cleared prior to use and
spoit shall be graded for drainage.

a. Clearing 41 Grubbing required in structure

area, borrow area and upstream ot dam below elev.
213.0 wilt be as directed by the Engineer

9L For t. Dom. Layout sea 1st.

10. ingress 01 Egress. Final line and grade will be
determined by the Engineer.

It. All fences S buildings within construction limits
shall be removed ft disposed of in spoil area.

isgiae a Egre",

40

M Other Buildings

Rad
*=w*wCPrivate Lanit

-0---.-Electric Shr Telephone Line

-v- Fence

- - Sediment Poal. El 2130
- -Design High Water. El. 23417

-C- Construction Limits

- 9- Sorrow Area Limits
db Sediment Basin
0 Fillt oom

~ -. Diversion

i:'_-i.:-.,.2 -
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1.5 3.0 70 &RY W/RO 37.0' TO 39.0'. RqO53 PERCENT.

3.0 3.8 80o 35.0 40.0 SHALE. HAROISS-Z. 010. 6E00E0. Gil. DENSE..

3.8 5.0 0.0 sOTTOM OF HOLE . WL (4-9-70) 6.2'
5.0 5.5 90
3.5 6.0
&.0 6.7 1DO 0H-8. CLEV. 240.7' 20.30 CENTERLIE

6.7 12.0 I0 LOGGED BY: JOE VAN 4-7-71

12.0 18.1 200 00ILLING COUIPMENT* SKID RIc

01.1 25.0 100 UNIF. STANDARO PENETRATION SAMPLES

2.0 9.0 100 SOIL TYPE

25.0 35.0 100 "OLE DEPTH CLASS. BIT FROM TO %

FROM TO DESCRIPTION Of MATERIALS SYMI. SLOWS PR4 USED NO- TYPE FT- ITT iO

0.0 0.2 TOPSOIL |-1-E SPT I JAR 0.0 1.S )0

0.2 2.6 LT. CLAYEY. SLIGHT PLASTIC. RIO. WET. SO PERCERT SAN ML-CL 2--30 G a 1.3 2.8 40

A 2.6 6.0 SHALE. SANDY. WEA.. RED. HARONESS-2 TRI 2.8 1.3

6.0 -. SILTSTORE. SHALT. WIA.. HARDNESS-2. M16. DEODEO. BROKEN AT 8.0', SSI.S SPT I JAR 1..S 5.0 20
FROM To % ANGULAR FRAC. AT 7.4'. SOME MUGGY POROSITY. CL SEAM AT 6.3'. SOME TR) 3.0 0.0

SLIGHT STAIN FROM 8.0'.O'
, 

GRT TO SROWN. SOME RED. RQO020 PERCENT SI N0 6.0 9- so

9.3 2S.0 SILTSTONE. MAROESS3 TO A (ARgLLITE). MEDIUM TO THICK BEDDED. DENS[. I 5.5 10.3 100
4.1 1.5 B VERTICAL FEC. 11.1' TO 1.3'. RID. S0141 GR MOTTLED. POSSIBLE SLIGHT O. 10.7 300

2.S 3.0 50 OIL STAIN IS JOINTS AT 13.2'. VET. FOAC. 1.1"-22.8' ANGULAR JOINT AT * 11.7 i1s.? Is

1.0 S.5 s0 21.2'. RED H/GAY. DENSE. SOLID. FROM 21..5-S-'. ROD-52 PERCENT. * 14.7 18.1 20

5.5 7.0 70 23.0 OTTOM OF HOLE - WL (14-9-7) 2.6. 18.2 25.0 IO

7.0 7.0 so
7.4 3.0
8.O 10. b0 ON-lO. EL1V. 205.4. 1G00. CENTERLIKE

10.6 12.1 Solb LOGGED BTJOE VAS . 4-8-71

12.1 13.2 zoo DRILLING EOUIPMENT: SAIO RI

13.2 1 5. 1NIF IORTAROIRO PENETRATION SMPLES
15.S 11.0 o iN OIL TPE

151.0 27. 100 CLASS. SET FROM To %

21.0 32.5 100 HOLE DEPTH CLAS. S 600 T '.
3 2 . 5 3 S .0 1 0 0 F R O M T O O [ SnA*T t ON O F M AT.RI0L2

0.0 0.5 TOPSOIL 2-12 -PT 1 .39 2.0 1.3 7
0.3 2.0 SILT. CLAYEY. IS PERCENT FINE SAND. NOISY. BROWN. SOME GRAVEL ML-L 101- 5 2 * 0.5 5.0 50

.S ' 2. 0. ALLUVIUM . SLIS T PLASTIC 7-13-37 * 3 * 3.6 i .3 70

2.0 41.0 SILT. SLIGHT PLASTIC. 15 PERCENT SAND. TRACE MOISTURE. WA. SHALE. L.GL
V/SHALE GRAVELS FROM 3.0' TO 11.0'. TAN. YELLOW. SRY. RESIDUAL A N N.3 8.0 Is

4.0 21.1 SILYSTOSE. SHALT. BOULDER TO 4.7'. CROSS'50E09. AE0 TO 8.0'. TO 1 .0 so.$ 5
2.0' GIT SANDED, AROESS-3, THIN NEDED. SPOKEN )313.7'. •0 12.5 10
SOME POSSIBLE SLIGHT OIL STAINIMS JOIST FROM -.Oo'm. 1ROM 5 S l0.S 1.3 5o0

22.)-. N1R5SS-) TO 1. THICK BEDDED. SAY a RED MOTTLESW * 14.0 20.0 100
R1D-37 PERCENT. SONE STAINING FROM 15.2-15.,- WITH ER01 JOINTS. 2 20.0 23.S t0

VERT. FVAC. 14.S"1S.5'
" 

18.S'-18.8' RED SHALE. HAROSS2 V/ 2 * 2).5 21.5 0
SAMNPLES • SILTY STNRAGS. 2A. S  )0.0 1OO

21.4. 3..1 SHILE. SILTY. MED. BEDES. RED TO 22.4'. FROM 22.4"-23.0
, 

01 W/ 16.0 30.0 90

FROM TO % aEo a CROSS SE001NG (ARGILLIT). HARDNSS) FROM 21.'--3
k 

-. H*A LE 3O.0 3.0 95
IS gat. TON TO MEO. 6101. CALCAREOUS. HARONISS-3. HIARONESS" .

BROKEN LINT SHALE FROM 28.0'28.8 IL'VtIT. VIAL. THIN 1601L60

I*O 1.5 668RI LINT SMALE 15.2'25.5'. WEIR CL SEAM N ASULAR FAL. AT

t 23 . .8' TN 6.0616 AND SASSY. SLIGHT CALCAREOUS. ARSRESS2 PLUS.
2.3S 102. PROM 31.5'33.5'

, 
711161010, WITH CALCITI PARTNGS.

2.8 5.6 .100 051 SOLIO PIECE )IJ.5'3.0W. 0Ql-*4 PERCENT.

3.6 s0 $0 31.1 35.0 SMALE. SLTY. TEM SOSED. HAOSgI-2. WRA. WITH CALCITE PARTINGS. NESHAMINY CREEK WATERSHED
5.0 2t.0 I00 RLa. ROD-I PERCENT. PLOOPWATIR RETARDING OAM P0-61

14.0 19.5 200 35.0 90701.01 MOLE. WL (4112-71) 7.5'

A.5 245 1"0 SUCKS CUNTY.* PlNISYLGANA

. 6.S LOGS OF TEST HOLES

DOT, - ALL SOIL AND 0OCR CLASIICATIONR WIRE DITIOEM0 By VIUAL-HANURL METHOD. U.S. DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE
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L.EGEND COMPACTON CURVE
LABORATORY SAMPLE NO. .. ZwQgi

TEST HIOLE NUMBERING SYSTEM #1 SMDSGAIN_='L EHDA

Clonterline of Dom I- 99
Barrow, Grea lot - 199::
Emergency spillway tot - 29
Clenterhine of outlet structure 301 - 399 goes
Stream channel 401 - 499
Relief wells 501 - 599

601 - 699
?01 - 799

UNIFIED SOIL CLASSIFICATION SYSTEM SYMBOLS .......... II.1111

OW Wll graded grovels; grovel-sand mixtures MITURE COcTEN No PERCENT OF seT WEIGHT
GP Pearly gradeed grovelst FIELD SAMPLE 111... DEPTH 9.2.
GM Silty grovels; grovel-sn-itmxue LABORATORY CLASSIFICATION..M
4C Clayey gravels; grovel-soed-cloy itatures
SW Well graded sands; sand-grovel mixtures CMATO UV
SP., Pearly graded sands CMArO UV
SM Silty sands; sand-silt mixtures LABORATORY SAMPLE NO. 7pwng*
SC Cleyey sands; sand-clay mixtures ASTM DESIGNATION -9 MEHDjML Silts; silty. very fine sends; sandy ler claey siltsf #31oL. MEHO
CL Clays of low to medium plasticity; silty, sady or gravelly clays
CH Clays of high plasticity; f at clays gis-
Ml Elastic silts; micioeaus or diatoraeceious silts
CL Organic silts and organic silty clays of low plasticity II
OH Organmic clays or silts of medium to high plasticity - 0

BEDROCK SYMBOLS I

B asltS Schist31 0
on Besides S Shaoo

Or Granite 515 Siltstoe as
Le Liestone SI1 Slate -3

SAMPLE$__ FIELD SAMPLE 1.1JZL... DEPTH .L0-11
SAMLESLABORATORY CLASSIFICATION _NJ

D5 Disturbed

VS UdietrhedCOMPACTON CURVE
LABORATORY SAMPLE NO. fl1

NO ,IOASYM DESIGNATION 3f METHOD A_
An sel OWd reok orlassifiaatiess amres
determined by iloeI exeminalm as i
sosell" ~Were e Oetlet

Its

tso

We W a a iam" a W "T WM
ILD SAMPLIE jgj DEPTH aaru

LABORTORty CLASIFCATON



COMPAC V/ON CURVE COMPACT/ON CURVE

ATRY SAMPLE NO-ZZ11AM LABORATORY SAMPLE NO. .. iznzo

SIGNATION ..fl.5L. METHOD A..IS ASTM DESIGNATION ... L.UL METHOD .L.

IS

SAMPLE 1.1L... DEPTH DiN.LQ: FIELD SAMPLE _j._ DEPTH -L2L-jj
ATORY CLASSIFICATION -ML LABORATORY CLASSIFICATION -M,.

COAIPACT/ON CURVE COMPACT/ONf CURVE

AOYSAMPLE NO. 721&Ma LABORATORY SAMPLE N0...ZfLDII

SINTON _k-U~L. METHOD.&A ASTM DESIGNATION D-61111 METHOD A-

pI

IN 54 It 04 22 20
m~.? ACNO DYwEIIN inmsTUM c@,~u ml EEN lo WO M"

SAMPE JLL.....DEPT LUS.CFIELD SAMPLE 1...Z.L DEPTH RJI'-*
TOYCLASICATION -AML-- LABORATORY CLASSIFICATION _ffi.

COMOPACT/ON CURVE
AOYSMPLE NO. -.. N.Ui

UEUINATON ~l:*I..ME TMOD

NESHAMINY CREEK WATERSHED
PLOOmiftaf RE1TAROSPIN A M PA-0Q I

am CoWA P2SmU
COMPACTION DATA
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k SITE GEOLOGY
NEWTOWN DAMI(SCS PA 621 DAM)

SCS PA 621 Dam is located in the Triassic LowlandSection of the Piedmont Physiographic Province. As shown
in Plate F-1, the site is underlain by the Stockton Forma-
tion of Triassic age. Information contained in the state
files describes the bedrock as silty shale and shaly and
sandy siltstone that strikes east-west and dips 10 to 20
degrees to the north. This is consistent with the observed
N700E strike and 11 degree north dip (upstream) of bedrock
exposed on the left side of the emergency spillway. High
angle rock jointing strikes near east-west (parallel to dam
centerline) and north-south (perpendicular to dam centerline).
A potential for seepage under the dam exists due to the
jointed and blocky character of the bedrock.
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