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Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 080621

o5 SEP W19

Dear Governor Byrne:

Inclosed is the Phase I laspection Report for Lake Neepaulin Dam iy
Sussex County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92-367. A brie! assessment ot
the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Lake Neepaulin Dam, initially listed as a
high hazard potential structure, but reduced to a significant hazard
potential structure as a rvesult of this inspection, is judged to be in
poor overall condition. The dam's spillway is considered inadequate
since 23 percent of the Spillway Design Flood--SDF - would overtop the
dam. (The SDF, in this instance, is one halt of the Probable Max1mum
Flood). To insure adequacy of the structure, the following actions,
as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualitied
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six wmonths from the date ol
approval of this report. Any remedial measures necessary to iusure
the adequacy of the spillway and to preveat overtopping  should be
initiated within calendar year 1980,

b. Within six months from the date of approval of this report,
onglm.ormg studies and analyses should be performed to determine the
dam's embankment and foundation condition and structural stabulity.
This should include test borings to determine waterial properties
relative to stability and scepage and installation of observation
wells or piezometers to tacilitate seepage studies. Any remedial
measures found necessary should be initiated withia calendar year 1980.
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¢. Within three months from the Jdate ot approval of this report
develop specific guidelines for wvalve operation procedures and
reinstate the annual lake lowering program (in winter),

d. The following remedial actions should be completed within six
months from the date of approval of this report:

(1) The existing dam plans and drawings should be annotated
and updated to form a coherent as-built set.

(2) The embankment material that has been eroded from the
downstream face, particularly adjacent to the left wingwall of the
spillway, should be replaced with Qquarry-process stone or gravel.
Slopes should be reconstructed with keying and compaction of material
to improve stability and to support the abutments and wingwalls.
Slopes should be protected with riprap near the spillway.

(3) All brush and trees should be removed from the downstream
and upstream slopes of the cmbankment to avoid problems which may
develop from their roots. The embankment tace should then be secded
to develop a growth ot grass for surtace crosion protection.

(4) Repair all cracked and spalled councrete with epox,
cement. Rebuild the lett wiagwall and upstream and downstream chanoel
walls and resurface the ogee spillway to a smooth tinish.

) Rehabilitate the toot \‘l'l\h‘,l‘ across the ::'pi 1 (\\..) .

e. ihe following remedial actions should be completed within one
vear from the date of approval of this veport.

(1) Remove the silt blocking the spiliway and outlet pipe aud
clear the discharge channel of all major debris.

(2) Build a protected discharge chaanel up to its juaction
with the main downstream channel to avoid bank crosion.

(3) A safe means ot eamptying the lake should be provided.
Provide slope protection under the existing outlet discharge.

(4) A program should be developed to moartor any credse in
jcepage through or under the dam, and corrective measares undevtaken
Ll necessary.
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(5) A forwal’zed program of annual inspection of the dam by
an experienced party should be initiated, utilizing the standard
visual check 1list in this report. Headwater and tailwater gages
should be installed in the dam, and read out during severe rain storms
and at routine operating and wmaintenance visits to the dam. A
permanent log should be kept of all maintenance and operating events
of the dam, the lake and the outlet passages. Movement and settlement
of the embankment should be monitored regularly by means of surveyiung
monuments .

A copy of the report is betng furnished to Mr. Dirk C. Hotman, Now
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within tive days of the date of this
letter, a copy will also be sent to Congressman James A. Courter ot
the Thirteenth District. Under the provision of the Freedom of
Information Act, the inspection report will be subject to release by
this office, upon request, tive days after the date of this letter.

Additional copies of this veport may be obtained from the National
lechnical Information Services (NTIS), Springtield, Virginia 22lol at
a reasonable cost. ’lease allow four to six weeks from the date ot
this letter tor NTIS to have copies of the report available.

An  1mportant aspect ol the Dam Satety Program will be the

implementation ot the recommendations made as a result of the
tnspection. We accordingly request that we be advised ot proposed

wctions taken by the State to implement our recommendations.
S /
F e
( 7 2L geb i
I Incl © JAMES G. TON

As stated Colonel, Corps ol Engineers

Silh'l'l‘\‘l_\'.

District Eugincer

Copies furnished:

Mr. Dirk C. Hotman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO2Y

Trenton, NJ 08625

Mr. John 0'Dowd, Acting Chiet

Bureau of Flood Plain Management
Division of Water Resources

N.J. Dept. of Environmental Protectioun

P.0. Box CNO2Z9
Trentony, NI 08625




LAKE NEEPAULIN DAM (NJ000282)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 7 May 1979 by Frederic R. Harris, Inc. under
contract to the State of New Jersey. The State, under agreement with
the U.S. Army Engineer District, Philadelphia, had this inspection
performed in accordance with the National Dam Inspection Act, Public
Law 92-367.

Lake Neepaulin Dam, initially listed as a high hazard potential
structure, but reduced to a significant hazard potential structure as
a result of this inspection, 1is judged to be 1in poor overall
condition. The dam's spillway is considered inadequate since 23
percent of the Spillway Design Flood--SDF - would overtop the dam.
(The SDF, 1in this instance, 1is one half of the Probable Maximum
Flood). To insure adequacy of the structure, the following actions,
as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant eingaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of

i approval of this report. Any remedial measures necessary to insure
i the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to determine the
dam's embankment and foundation condition and structural stability.
This should include test borings to determine material properties
relative to stability and seepage and installation of observation
wells or piezometers to facilitate seepage studies. Any remedial
measures found necessary should be initiated within calendar year 1980.

c. Within three moaths from the date of approval of this report
develop specific guidelines for wvalve operation procedures and
reinstate the annual lake lowering program {in winter).

d. The following remedial actions should be completed within six
moaths from the date of approval of this report:

(1) The existing dam plans and drawings should be annotated
and updated to form a coherent as-built set.




(2) The embankment material that has been eroded from (he
dowastream tace, particularly adjacent to the left wingwall ot the
spillway, should be replaced with quarrv-process stone or pravel,
Slopes should be reconstructed with keving and compaction of material
to improve stability and to support the abutments and wingwalls,
Slopes should be protected with riprap near the spillwav.

(3) All brush and trees should be removed from the downstream
and upstream slopes of the embankment to avoird problems which mAN
develop from their voots. The embankment face should then be seeded
to develop a growth of grass tor surface ecrosion protection,

(4) Repair all cracked and spalled concrete with CPOXY
cement.  Rebutld the left wingwall and upstream and downstream channel
walls and resurface the ogee spillway to a smooth tiaish.

{5) Rehabilitate the footbridae across the spillway.

e. The following remedial actions should be completed within oune

vear from the date of approval of this report.

(1) Remove the silt blocking the spillway and outlet pipe and
clear the discharge channel of all major debris.

(2) Build a protected discharge channel up to its junction
with the main downstream channel to avoid bank ervosion.

(3) A safe wmeans of emptying the lake should be provided.
Provide slope protection under the existing outlet discharge.

(4) A program should be developed to monitor anv increase in
seepage through or under the dam, and corrective measures undertaken
tf necessarv.

(5) A tormalized program of annual inspection of the dam by
proy h

an  experienced party should be initiated, utitlizing the standard

visual check list 1n this veport. Headwater and tailwater gages
should be installed 1n the dam, and read out Jduri 1 severe ralan storm

wd  at  routine operati wd  maintenance wvisits to the dam \
permanent log should be kept ot all matntenance and operating events

f the dam, the lake and the outlet passages,. Movement and scottlement
of the embankment should be monitored regularly by means of survev ng

monuments.

APPROVE Ot y[' T :'-— k /'{ E /’. .-
JAES ¢ YON /
Colonel, Corps of Englueers

Mistrict Engineet

DATE: N AN g 7
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lake Neepaulin, I.D. NJ0O282
State Located: New Jersey
f County Located: Sussex County
; Stream: Tributary to Papakating Creek
E Date of Inspection: May 7, 1979
‘ Assessment of Ceneral Condition

Lake Neepaulin Dam is an earthfill embankment approximately 290 feet
long and 22 feet high, and has an 11 foot wide concrete ogee spill-
way near the right abutment. The general condition of Lake Neepaulin
Dam is poor. The dam embankments were poorly constructed and have
undergone considerable surface deterioration. The spillway structure
is partly damaged and its structural adequacy is in doubt. Major
erosion of fill has occurred beside and downstream of the spillway

| structure. There is no operable low-level outlet, but there is an
operable high-level outlet.

The footbridge has been partly demolished. There is considerable tree
and brush growth on the embankment, impairing stability. The hazard
potential is rated as "significant."

The safety of Lake Neepaulin Dam 1is considered questionable in view

of its lack of spillway capacity to pass one half the PMF without over-
topping the dam. The spillway is capable of passing a flocod equal to
11% of the PMF, and is rated "inadequate."

At present, the engineering data available is not sufficient to make
a definitive statement on the stability of the dam.

The following actions, therefore, are recommended along with a time-
table for their completion.

1. Existing plans and drawings of the dam should be annotated and
updated to form a coherent as-built set, within six months.

2. Carry out a more precise hydrologic and hydraulic analysis of
the dam within six (6) months, to determine the need and type of
mitigating measures necessary. If required, conduct a study ot
the means of increasing spillway discharge capacity and develop




0.

alternative schemes for construction. This should include the
installation of headewaster and tailwater gages.

Install observation wells or piezometers in the downstream em-
bankment, and perform borings to determine engineering properties
of the dam fill and foundation material. This program and a
stability analysis based on the findings should be completed
within six months.

Carry out remedial measures to the dam structure within six months,
including addition of fill material to both faces and rip-rap
protection; repair of all cracked concrete with epoxy cement;
rebuilding of the left wingwall and upstream and downstream chan-
nel walls; resurfacing of the spillway with concrete to a smooth
finish; rehabilitation of the footbridge across the spillway.

Remove the silt blocking the spillway and clear the discharge channel
of all major debris within 12 months.

Build a protected discharge channel up to its junction with the
main downstream channel to avoid bank erosion. This is to be
done within 12 months.

A safe means of emptying the lake should be provided within 12
months. Provide slope protection under existing outlet discharge.

Remove trees and vegetation from the embankment and seed exposed
faces with grass within 12 months.

Lower the lake level every winter about two (2) feet below the
spillway crest.

Furthermore, while of a less urgent nature, the following additional
action is recommended and should be carried out within a reasonable
period of time.

£

P

A program should be developed to monitor any significant increase
in seepage through or under the dam. Depending on the information
provided, the need for corrective measures can be considered and,
it necessary, undertaken.

A program of annual inspection and maintenance should be initiated.
This should include lowering the lake, and updating the operation
and maintenance log. Movement and settlement of the embankment
should also be monitored by means of surveying monuments.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investiga-
tions. Copies of these guidelines may be obtained from the Office
of Chief of Engineers, Washington, D.C. 20314. The purpose of a
Phase I Investigation is to identify expeditiously 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 investigation, and analyses in-
volving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspec-
tion team. It is important to note that the condition of a dam
depends on numerous and constantly changing internal and external
conditions, and is evolutiocnary 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 continued care and inspection can there be any chance
that unsafe conditicns be detected.

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

LAKE NEEPAULIN DAM, I.D. NJ00282

SECTION 1: PROJECT INFORMATION

1.1 General
a. Authority

The National Dam Inspection Act (Public Law 92-367, 1972) pro-
vides for the National Inventory and Inspection Program by the
U.S. Army Corps of Engineers. This inspection was made in ac-
cordance with this authority under Contract C-FPM No. 35 with the
State of New Jersey who, in turn is contracted to the Philadelphia
District of the Corps of Engineers.

b. Purpose of Inspection

The visual inspection of Lake Neepaulin Dam was made on May 7,
1979. The purpose of the inspection was to make a general as-
sessment as to the structural integrity and operational adequacy
of the dam embankment and its appurtenant structures.

€. Scope of Report

The report summarizes availakle pertinent data relating to the
project; presents a summary of visual observations made during
the Field Inspection; presents an evaluation of hydrologic and
hydraulic conditions at the site; presents an evaluation as to
the structural adequacy of the various project features; and as-
sesses the general condition of the dam with respect to safety.

1.2 Description of Project

a. Description of Dam and Appurtenances

Lake Neepaulin Dam is an earthfill embankment approximately 290
feet long and 22 feet high, with a concrete corewall. There is
an 11 foot wide concrete ogee spillway structure towards the
right of the dam, fitted with rectangular shaped concrete wing-
walls. The left wingwall has been broken off. A 5-foot wide
steel and timber footbridge passes over the spillway providing

a continuous footpath across the dam crest. A 4-car parking lot
has been formed at the left end of the embankment.

At the bottom of the spillway structure is a short, low concrete

DU -
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wall acting as a plunge deflector, for directing the spillway
flow sideways into the discharge channel. The discharge channel
was shown in the original drawing as running parallel to the
embankment toe having a grouted boulder bottom. The channel
boulder bed was never constructed, and erosion of the channel
sides and bottom, as well as below the spillway structure, has
caused the discharge channel to join the downstream channel ap-
proximately 20 feet below the toe. Forming the left side of the
original discharge channel is a low concrete retaining wall along
the toe of the left embankment. This wall terminates on the left
bank of the original stream bed.

The embankement extends approximately 200 feet to the left of the

spillway and 80 feet to the right. The embankment was to have

a slope of 2H:1V on both faces, as shown in the original drawing,

but the downstream face was constructed with a slope of about

1H:1V and never fully completed. This is evidenced from photo-

graphs taken shortly after construction of the dam in 1927 and |
is verified by the inspector's records which were made in the |
same year. i

The Papakating Creek branch immediately downstream of the dam, is
in a V-shaped narrow valley, which opens into the wide and flat
flood plain of Papakating Creek, about 1/2 of a mile downstream
of Lake Neepaulin Dam.

b. Location

Lake Neepaulin Dam is located in the Township of Wantage, Sussex
County, New Jersey. It is reached by a small access road off
Sussex Route No. 639, near to Sussex Airport.

C. Size and Hazard Classification

Lake Neepaulin Dam has a structural height of 22 feet and a reser-
voir storage of 123 acre-feet. Since its storage is less than
1,000 acre-feet and its height is less than 40 feet, it is classi-
fied in the dam size category as being "small." A hazard potential
classification of "significant" has been assigned to the dam be-
cause in the event of dam failure, there would not be any extensive
property damage nor would there be more than a few lives lost at
the most. The only important properties downstream are about

5/8 miles' from the dam. There are two roads built on fill, and
beyond them, Sussex Airport; all located on the wide flood plain

of Papakating Creek. Downstream, and beyond Route No. 639, there
is an inhabited farmhouse and two farms to the left of the flood
paths, and several airport buildings to the right of the flood
path.

d. Ownership

Lake Neepaulin Dam is presently owned by Neepaulin Community, Inc.,

S
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a residential community located around the aforementioned lake.

Mr. George D'Amato, President
Neepaulin Community, Inc.

P. O. Box 456

Sussex, NJ 07461

Purpose of Dam

Lake Neepaulin Dam was built to provide a lake for recreational
use. It serves no other purpose.

Design and Construction History

The present dam was designed in 1926 and built in 1926-27. The
Department of Conservation and Development, Trenton, N.J., coor-
dinated and approved the design and construction of the dam.
Permission to build the dam was also granted by the Sussex County
Board of Directors.

The final report, written by an engineer from the Department of
Conservation and Development, was made in 1927 after the contrac-
tor had left the site. The report recommended that, although the
structure was safe and for all practical purposed completed, :

1. Excavation should be made in front of the spillway to remove
some fill that was obstructing flow.

2. Fill should be completed behind the spillway walls.

3. The top of the embankment should be brought up to grade be-
cause fill had settled badly, leaving the top of the corewall
uncovered.

4. The upstream slope should be dressed and rip-rap added.

A photograph taken at the time of inspection shows the top of the
core wall exposed and the slope of the downstream faces about the
same as today. There is no record showing that the inspector's
recommendations were followed, although the top of the embankment
now covers the entire top of the core wall.

Normal Operating Procedures

The discharge from the lake is over the concrete ogee spillway,
which is unregulated.

Up to the winter of 1977-78, the lake was lowered every fall on a
regular basis. Lowerina was done by opening a valve located at

the upstream end of the high-level pipe outlet, permitting the lake




level to drop 2 feet.

The pipe was left open all winter and
closed in the spring to allow the lake to fill.

The community

was informed in 1977 that a permit was required to lower the
lake and consequently the outlet remained closed in the winter

of 1977-78.
outlet is controlled by the owners.

Pertinent Data

Drainage Area

Discharge at Dam Site

Maximum known flood at dam site:
Ungated spillway capacity at ele-
vation of top of dam:

Total peak discharge at maximum
pool elevation:

Elevation (Feet above MSL)

Top of dam:

Maximum pool design surcharge (SDF):
Spillway crest:

High-level outlet (invert)

Streambed at centerline of dam

Maximum tailwater:

Reservoir
Length of maximum pool:
Length of recreation pool:

Storage (Acre-feet)

Recreation pool:
Top of dam:

Reservoir Surface (Acres)

The resulting build-up of ice is responsible for
most of the damage to the spillway and bridge.

Operation of the

1.0 square mile

Not above top of dam.
(Discharge not recorded)

274 cfs
(elev. 505.2' MSL)

2193 cfs
(elev. 506.94 MSL)

505.2"
506.94"
S01L.5"
499.5"
483.0°

486.0"
(estimate)

1800 + feet (estimate)

1500 + feet (estimate)




Recreation pool:
Top of dam:

Dam

Type:

Length:

Height:

Top width:

Side slopes - Upstream:
- Downstream:

Zoning:
Impervious core:
Cutoff:

Grout curtain:

Diversion and Regulating Tunnel

N/A

Spillway

Type:

Length of weir:
Crest elevation:
Gates:

U/S Channel:

D/S Channel:

Regulating Qutlets

High-level outlet
Controls:

Emergency gate:

Outlet:

13.4

17 (estimated)

Earth fill, concrete spillway.
290"
22*
10"

1H:1V
1H:1v

Unknown
Concrete core wall founded
on clay.

None

None

Dropped concrete ogee.
11 feet (net)
501.5' MSL
N/A
10' wide, silted under bridge.

Plunge pool/deflector before
entering channel.

24" diameter CMP
Hand-operated closure valve.
None

None

oy
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SECTION 2: ENGINEERING DATA

2.1 Design

No design computations for the dam are available. A drawing dated
August, 1926 gives the plan, elevation and sections of the dam and
outlet structures (spillway, discharge channel and low-level outlet
pipe). No data from soil borings, soil tests or other geotechnical
tests are available. Clay was encountered throughout the excavation
of the core wall's foundation, according to a report by the inspecting
engineer at the time of construction. No cross sections suitable for
assessing stability are available.

2.2 Construction

The construction history is presented in Section 1.2.f. No data exist
of construction methods or borrow sources, nor other data pertinent to
the construction of the dam.

2+3 Operation

Operation of the outlet pipe valve was discontinued in 1977 when it
was learned that a permit was required before lake water could be
discharged downstream. Operation of the gate valve had been performed
by a plumber. No other data relating to operation was found.

2.4 Evaluation
a. Availability

The availability of engineering data is poor. The stated drawing
and some correspondence on the dam are available from the NJDEP.

b. Adequacy

The engineering data available, together with that obtained in
the field, were adequate to perform hydrologic and hydraulic
computations. The data was insufficient to perform even approxi-
mate computations of the dam's stability, but preliminary evalu-
ation could be made based on visual observation.

c. Validity

The present spillway structure discharge channel, and outlet pipe
are not as shown on the design drawing. The spillway has been
constructed closer to the center of the dam and a plunge deflector
added. The pipe outlet is only 2 feet below reservoir level. The
discharge channel was never completed.




3.1

SECTICN 3: VISUAL INSPECTION

Findings
General

The visual inspection made of Lake Neepaulin Dam revealed that
the dam and spillway are in a deteriorated condition, and that
substantial initial repairs followed by a regular program of
inspection and maintenance and required to make the dam service-
able.

Dam

The dam embankment does not appear to be stable. The downstream
face has a 1H:1V slope. The left embankment is severely eroded

at the downstream face next to the spillway, to a nearly vertical
slope alongthe top 11 feet for 25 feet of length. Similarly, the
face of the upstream embankment, above the lake surface is on a
1H:1V slope and no rip-rap protection was placed on this face.
However, no cracking is visible anywhere on the embankment, and

no misalignment has been noted. On top of the upstream face, trees
are growing uncontrolled to 8-inch diameters. Brush and trees, to
9-inch diameters are also growing uncontrolled on left and right
downstream embankment faces.

Part of the downstream embankment toe is retained by a low concrete
wall. This wall is cracked and distorted in many places, and minor
seepage was noted under the wall. No animal burrows were found in
the embankment.

Appurtenant Structures
1. Spillway

The concrete ogee spillway shows signs of surface weathering, with
erosion along the construction joints. The left wingwall is broken
off where it intersects the spillway surface. Erosion is visible
around the concrete structure.

o

2. Approach and Discharge Channels

The concrete walls of the approach channel are severely cracked

and displaced. There is high silt accumulation at the channel
entrance. The discharge channel consists of a short deflecting
wall, directing flow to the left. It appears that there was once

a plungepool in the discharge channel, but this no longer exists
because a retaining wall has broken. The channel is full of debris.




3. Bridge & Piers

The downstream steel stringer of the footbridge has been dis-
lodged by ice, and 1s resting on the spillway. Timber planking

of the remaining bridge is deteriorated and the small bridge piers
are cracked.

4. High-level Qutlet

A low-level outlet was not provided for draining the lake. A 24-
inch diameter corrugated metal pipe, with 1ts invert 2 feet below
the spillway crest elevation, and located on the right embankment,
serves to lower the lake. A closure valve is fitted at its up-
stream end and siltation was noted at the intake. The valve was
last used in the winter of 1977-78, and is believed to be still
operable. The pipe discharges directly onto the embankment face,
and no surface protection has been provided. However, erosion
under the pipe discharge 1s not excessive.

Reservoir Area

The slopes around the rim of the reservoir are moderate. They

are grassed and wooded with deciduous trees. Residential devel-
opment extends around the entire lake. There is no indication

of slope instability. Sedimentation has occurred in the reservoir
and heavy silting is visible at the dam's upstream face.

Downstream Channel

The downstream channel is shallow beyond the discharge channel and
is full of debris and fallen trees. The channel flows in a
V-shaped valley having 3H:1V to 4H:1V side slopes. At the dis-
charge channel, however, the side slopes on both sides are steeper,
with slopes of up to 1lH:1V next to the embankment. The entire
valley downstream of the dam is wooded. Minor seepage was noted in
the right channel bank, approximately 100 feet downstream of the
toe.

About 1/2 mile downstream, the valley widens to meet the wide and
flat flood plain of Papakating Creek. At this location, the
channel runs into a pond retained by a low concrete wall with a
welr at its midpoint. Beyond this pond, the channel branches into
several smaller channels in deep grass. About 1.8 mile bevond,
is Route No. 639 which runs perpendicular to the channels on
slightly raised fill. Behind the highway 1is the north end of the
Sussex Airport runway. There are no residential buildings in the
flood path before Route No. 639. Beyond Route No. 639 and to the
left of the flood path, there are a farmhouse and 2 barns. To
the right of the flood path, there are several airport buildings.




SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures

Lake Neepaulin Dam is used to impound water for recreational purposes.
The discharge from the lake is normally over the ungated ogee spill-
way. A gated, 24 inch diameter corrugated metal outlet pipe located
on the right embankment is used to lower the lake level by 2 feet.
Until 1977, this valve was opened every autumn to lower the lake level.
At the beginning of the summer, the valve was then closed to allow

the lake level to rise again to the level of the spillway crest. 1In
the winter of 1977-78, the valve was left closed and the water remained
at reservoir level. As a result, the ice crust on the lake surface
pushed the downstream walkway stringer and handrailing off its piers.
It was reported that the valve was not opened because it was learned
that a permit was first required. For some reason, no permit was
obtained and the valve has remained closed since then.

4.2 Maintenance of the Dam

e

There is no program of regular inspection and maintenance of the dam
and appurtenant structures. The present owners have only performed
minimal maintenance on the dam, although they are responsible for this
function. No records were uncovered of any maintenance since con-

struction.

(o]

4.3 Maintenance of Operating Facilities

The operating facilities of the dam consist only of the closure valve
at the upstream end of the outlet pipe. This valve had been maintained
by a plumber until 1977. It is believed to be still coperable.

4.4 Evaluation

The present procedures are not conducive to satisfactory operation of
the dam. The level of maintenance is particilarly poor, and should
be amended by substantial initial repairs followed by a program of
regular inspection and maintenance.

It was good practice to lower the lake level in the winter, and the
permit to carry out this function should be obtained. The ice crust
on the lake evidently is very destructive to the spillway and the
landing stages.
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SECTION S: HYDRAULIC/HYDROLOGIC

Evaluation of Features

Design

The drainage area above Lake Neepaulin Dam is approximately 1.0
square mile. A drainage map of the watershed of the dam site is
presented on plate 1, Appendix D.

The topography within the basin is mildly sloped. Elevations
range from approximately 760 feet above MSL at the north end of
the watershed to about 485 feet at the dam site. Land use pat-
terns within the watershed are mostly woodland with concentrated
residential develorment about the lake area.

The evaluation of the hydraulic and hydrologic features of the

dam and lake was based on criteria set forth in the Corps Guide-
lines and additional gquidance provided by the Philadelphia District,
Corps of Engineers. The Spillway Design Flood (SDF) for the dam

is 1/2 PMF, the upper end of the “significant" hazard potential
range for small dams.

The probable maximum flood (PMF) was calculated from the probable
maximum precipitation using Hydrometeorological Report No. 33 with
standard reduction factors. Due to the small drainage area, the
SCS triangular hydrograph transformed to a curvilinear hydrograph
was adopted for developing the unit hydrograph, with the aid of
the HEC1l-DB Flood Hydrograph Computer Program.

Initial and infiltration loss rates were applied to the Probable
Maximum Storm rainfall to obtain rainfall excesses. The rainfall
excesses were applied to the unit hydrographs to obtain the PMF and
various ratios of PMF utilizing program HEC1-DB.

The SDF peak outflow calculated for the dam is 2193 cfs. This
value is derived from the 1/2 PMF, and results in overtopping of
the dam, assuming that the lake was originally at the spillway
crest elevation.

The stage-outflow relation for the spillway was determined from
the geometry of the spillway and dam, and is shown in the Hydrologic
Computations (Appendix D).

The reservoir stage-storage capacity relationship was computed

directly by the conic method, utilizing the HEC1-DB proaram. The
conic method assumes that the reservoir capacity resembles a

10




series of vertically stacked cones. The reservoir surface areas
at various elevations were measured by planimeters from U.S.G.S.
Quadrangle topographic maps. Reservoir storage capacity included
surcharge levels exceeding the top of the dam, and the spillway
rating curve was based on the assumption that the dam rema: -
intact during routing.

The reservoir level can only be lowered about 2 feet below the
spillway crest, by means of the 24-inch outlet pipe on the right
embankment. There is no low-level outlet for emergency draining
of the reservoir, and such an outlet should be provided.

Experience Data

No records of reservoir stage or spillway discharge are maintained
for this site. Nobody questioned could recall the dam being over-
topped in its history.

Visual Observation

The valley immediately below the dam is undeveloped and wooded.
One half mile downstream, the channel enters a wide flood plain.
The slopes of the reservoir are mild and do not exhibit sians of
instability. The drainage area is wooded, mildly sloped and
developed for residential use around the lake.

Overtopping Potential

A storm of magnitude equivalent to the SDF would cause overtopping
of the dam to a height of 1.74 feet. Computations indicate that
the dam can pass approximately 1l% of the PMF without overtopping
the dam crest. Since one half the PMF is the Spillway Design

Flood (SDF) for this dam, according to the Recommended Guidelines
for Safety Inspection of Dams by the Corps of Engineers, the spill-
way capacity of the dam is assessed as "Inadequate."

11




6.1

SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

Visual Observations

The observations made during the inspection give cause for con-
cern. Although the dam embankments do not appear to have under-
gone major movement, their improper construction, lack of rip-rap
protection and advanced stage of weathering on the downstream face
adversely affect the static stability. The excessively steep
slopes (lH:1V) and the large diameter trees on the embankment

faces are particularly hazardous. The siltation of the reservoir
has reduced its capacity, but the reservoir banks are stable. Non-
operation of the high-level pipe outlet, to reduce the lake level

during winters, could cause damage to the walkway and spillway
structures.

Design and Construction Data

No design computations were uncovered during the report prepara-
tion phase. No embankment or foundation soil parameters are
available for carrying out a conventional stability analsysis on
the embankment. No construction data or specifications relating
to the degree of embankment compaction are available for use in
the stability analysis.

Operating Records

No operating records are available relating to the stability of
the dam.

Post-Construction Changes

No changes significant to the stability of the dam are on record.

Static Stability

Static stability analyses were not performed for the Lake Neepaulin
Dam embankment and spillway because the lack of data, on which to
base assumptions of material properties and embankment and spillway
cross~sections, might produce misleading results. The recommended
remedial actions must be implemented in order to decrease the risk
of local failure.

Seismic Stability
The dam is located in Seismic Zone 1, as defined in Recommended

Guidelines for Safety Inspection of Dams, prepared by the Corps
of Engineers. In general, projects located in Seismic Zones O,

12




1 and 2 may be assumed to present no hazard from earthquake, pro-
vided the static stability conditions are satisfactory and con-
ventional safety margins exist. Until the last two conditions are
confirmed, the seismic stability must be considered questionable.
The geology of the area is shown on Plate 2.

13




SECTION 7: ASSESSMENT/REMEDIAL MEASURES

Dam Assessment

Safety

The dam has been inspected visually and a review has been made of
the available engineering data. This assessment is subject to

the limitations inherent in the visual inspection procedures stip-
ulated by the Corps of Engineers for a Phase I report.

The safety of Lake Neepaulin Dam is in question because the dam
does not have adequate spillway capacity to pass one-half of the
PMF without overtopping. Overtopping of the dam carries with it
the danger of possible progressive failure of the dam or spillway.
The dam's present spillway capacity can pass only about 11% of
the PMF.

No definitive statement pertaining to the safety of the embank-
ment can be made without acquisition of embankment and foundation
material engineering properties. However, the dam was improperly
constructed with 1H:1lV slopes on the downstream face instead of
the 2H:1V slopes called for in the original drawing. Furthermore,
the lack of rip-rap protection on the upstream face and the heavy
tree growth on the embankment compounds the precarious condition
of the dam, and the possibility of a sudden failure.

Adequacy of Information

The information uncovered was adequate to perform hydrologic

and hydraulic computations, although the depth of the lake is not
known. The data was insufficient to perform even an approximate
computation of the dam's stability. A preliminary assessment of
the dam could be made by visual observation only.

Urgency

All recommended studies should be performed by an Engineer,
experienced in the design and construction of dams.

® Studies to augment the spillway discharge capacity or to
determine the hydrologic and hydraulic ability of the dam
to withstand overtopping should be undertaken within 6
months.

e Observation wells or piezometers should be installed in the

downstream embankment to determine the location of the
phreatic surface. The borings should be logaed according

14




o

to the Unified Soil Classification system by qualified
personnel and samples taken to determine the values of
pertinent soil parameters, and stability analyses should be
performed in accordance with Chapter 4.4 of the Corps Guide-
lines.

The existing dam plans and drawings should be annotated and
updated to form a coherent as-built set within 6 months.

Remedial Measures

Alternatives for Increasing Spillway Capacity

Alternatives for increasing spillway capacity are as follows:

4.

Increase the dam and bridge height, thus permitting a higher
discharge to pass over the spillway and reducing the possi-
bility of overtopping.

Lower the spillway crest elevation.

Increase the effective spillway crest length.

A combination of any of the above alternatives.

Other Remedial Measures

) 48

The embankment material that has been eroded from the down-
stream face, particularly adjacent to the left wingwall of
the spillway, should be replaced with quarry-process stone

or gravel. Slopes should be reconstructed with keying and
compaction of material to improve stability and to support
the abutments and wingwalls. Slopes should be as determined
by the stability analysis, and should be protected with rip-
rap near the spillway. This work should be undertaken within
six months.

All brush and trees should be removed from the downstream and
upstream slopes of the embankment to avoid problems which may
develop from their roots. The embankment face should then
be seeded to develop a growth of grass for surface erosion
protection. This program should be started within six months.

Repair all cracked and spalled concrete with epoxy cement
within six months. Rebuild the left wingwall and resurface
the ogee spillway to a smooth finish.

Rehabilitate the footbridge across the spillway within six
months.

15




5. Remove the silt blocking the spillway and outlet pipe and
clear the discharge channel of all major debris within 12
months.

6. Build a protected discharge channel up to its junction with
the main downstream channel to avoid bank erosion. This is
to be done within 12 months.

7. A safe means of emptying the lake should be provided within
12 months. Provide slope protection under existing outlet
discharge.

Recommendations
The following additional action is recommended:

1. Reinstate the annual lake lowering program (in winter) after
developing specific guidelines for valve operation procedures.
The guidelines, to be agreed upon by Neepaulin Lake Community,
Inc., downstream property owners, and the proper regulatory
agencies, should be implemented within three months.

2. A program should be developed to monitor any increase in
seepage through or under the dam, and corrective measures
undertaken if necessary.

O & M Procedures

A formalized program of annual inspection of the dam by an ex-
perienced party should be initiated, utilizing the standard
visual check list in this report. Headwater and tailwater gages
should be installed in the dam, and read out during severe rain
storms and at routine operating and maintenance visits to the dam.
A permanent log should be kept of all maintenance and operating
events of the dam, the lake and the outlet passages. Movement
and settlement of the embankment should be monitored regularly

by means of surveying monuments.,

16
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APPENDIX A
CHECK LIST - VISUAL OBSERVATIONS

CHECK LIST - ENGINEERING, CONSTRUCTION, MAINTENANCE DATA
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APPENDIX B
PHOTOGRAPHS

(Taken on May 7, 1979)




Lake Neepaulin Dam

Photo No. 1 - Overall view of dam from upstream. The spillway and

footbridge are at the right, where only the handrailing is visible.
Note the trees growing on embankment.

Photo No. 2 - Overall view of dam from downstream. Spillway is at
center. Note upper-level outlet pipe on the left, debris in channel,
and trees growing on embankment.

Half of the plunge=-pool retaining
wall has been washed away.
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Photo No. 3 - View of
eroded embankment slope and fallen
at toe.

Lake Neepaulin Dam

4
[s o)

§. 55

w'vr

»f left downstream face near spillway showing severely
en trees. Note also the retaining wall

Photo No. 4 - Detail of

low retaining wall on left sid
The wall is cracked and

sheared in several places.

e

of

channel.
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Photo > = View of top of dam showina footbridge, spillway structure
" v mihmeen \] S0 | < . - - 3 I HanA REE
and embankment. Note fallen stringer and hand-railing. OQutlet
"y ' o . y wieathla . e 3 v o |
pipe 1s partially visible bevond right wingwall.
|
|
|
By v *q 0 - - - 2 - <3 R vy Y Vv “ s Yo vt AR TR
Phote No. 6 = View of top of dam showing spillway and left embankment.
3 - 3 N 0 ~ - "« v
Note eroded downstream slope,

spillway, the broken left winawall and

3 % E fallen at¥i ~
footing of fallen strainger.
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Lake Neepaulin Dam

Photo No. 7 - View upstream from top of dam, showing lake and lakefront
properties. Note moderate, wooded slopes.

Photo No. 8 - Overall view of downstream channel from top of dam.
showing spillway in foreground. Note the steep, wooded valley sides,
and the debris in the channel.

—
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Lake Neeraulin Dam

Photo No. 9 - Small pond located about 1/2 mile downstream from Lake
Neepaulin Dam, where downstream channel widens out into a breoad flood-

plain. The view 1s upstream.

Photo No. 10 - Retaining structure of downstream pond.
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Lake Neepaulin Dam
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Photo No. 11 - View of Papakating Creek valley below downstream pond

Highway No. ©39 embankment cros
is visible at top center.

jes the creek and Sussex Airport runway
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SUMMARY OF ENGINEERING DATA




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

Name of Dam: Lake Neepaulin

Drainage Area Characteristics: Woodland, with residential development.

Elevation Top Normal Pool (Storage Capacity): 501.6' MSL (67 acre-feet)

Elevation Top Flood Control Pool (Storage Capacity): N/A

Elevation Maximum Design Pool: 506.34' MSL (143 acre-feet)

Elevation Top Dam: 505.2' MSL (123 acre-feet)

SPILLWAY CREST

a. Elevation 501.5'

b. Type Dropped concrete ogee.
c. Width Sil

d. Length I S

e. Location Spillover Full length.

f. No. and Type of Gates None.

OUTLET WORK

a. Type N/A

b. Location N/A

¢. Entrance Inverts N/A

d. Exit Inverts N/A

e. Emergency Draindown Facilities 24" CMP on right side of dam

(approx. invert EL 499.5')
HYDROMETEOROLOGICAL GAGES

a. Type N/A
b. Location N/A
c. Records N/A
MAXIMUM NON-DAMAGING DISCHARGE 274 cfs
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HYDROLOGIC COMPUTATIONS

il i



APPENDIX O

PLATE 1|

LAKE NEEPAULIN DAM

DRAINAGE BASIN
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