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Honorable Brendan T. Byrne D D C

Governor of New Jersey

Trenton, NJ 08621 U mﬁnn an
oCT 2 1979

LOGIU
D

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for New Camp Site Dam in
Camden County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92-367. A brief assessment of
the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, New Camp Site Dam, a high hazard potential
structure, is judged to be in fair 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 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 engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980. 1In the interim, a detailed
emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation,
around the clock surveillance should be provided.

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 piezometers to
facilitate seepage studies. A study should also be undertaken
regarding the removal or blocking of the auxiliary spillway and the
reconstruction of the downstream area. Any remedial measures found
necessary should be initiated within calendar year 1980.
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Honorable Brendan T. Byrne

c. The following remedial actions should be completed within one
year from the date of approval of this report:

(1) The downstream slopes of the dam embankment in the
vicinity of the spillway wingwalls should be regraded, compacted and
topped with suitable slope paving.

(2) The trees should be removed from the downsteam slopes and
the disturbed and sloughed areas regraded, compacted and seeded.

(3) The under-cut leaning trees and dead timber along the
edge of the lake should be removed and the shoreline protected against
further undermining.

(4) The deteriorated deck plank and railings on the spillway
bridge superstructure should be replaced.

(5) The owners should upgrade the operation and maintenance
procedures by issuing check lists for periodic inspections and
institute a system of record keeping for severe storms. Further
instruction should be given to the in-house maintenance staff
regarding the safety inspection of dams.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Eavironmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James A. Florio of the
First District. Under the provision of the Freedom of Information
Act, the inspection report will be subject to release by this office,
upon request, five days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.
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Honorable Brendan T. Byrne

An important aspect of the Dam Safety Program will be the
implementation of the recommendations made as a result of the
inspection. We accordingly request that we be advised of proposed
actions taken by the State to implement our recommendations.

Sincerely,

oy -~

: %4 LA
1 Incl AMES G. TO '

As stated (Colonel, Corps of Engineers

istrict Engineer

Copies furnished:

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

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

Mr. John 0'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625
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NEW CAMP SITE DAM (NJ00302)

CORPS OF ENGINEERS ASSESSMENT OF CENERAL CCNDITIONS

This dam was inspected on 1 May 1979 by Louis Berger and Associates,
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.

New Camp Site Dam, a high hazard potential structure, is judged to be
in fair overall condition. The dam's spillway 1is considered
inadequate since 23 percent of the Spillway Design Flood--SDF - would
overtop the dam. (The SDF, in this instance, is one half of the
Probable Maximum Flood.) To insure adequacy of the structure, the
following actions. a3 a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980. In the interim, a detailed
emergency operation plan and warning system should be promptly
developed. Also, during periods of wunusually heavy precipitation,
around the clock surveillance should be provided.

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 piezometers to
facilitate seepage studies. A study should also be undertaken
regarding the removal or blocking of the auxiliary spillway and the
reconstruction of the downstream area. Any remedial measures found
necessary should be initiated within calendar year 1980.

c. The following remedial actions should be completed within one
year from the date of approval of this report:

(1) The downstream slopes of the dam embankment in the
vicinity of the spillway wingwalls should be regraded, compacted and
topped with suitable slope paving.

(2) The trees should be removed from the downsteam slopes and
the disturbed and sloughed areas regraded, compacted and seeded.




(3) The under-cut leaning trees and dead timber along the
edge of the lake should be removed and the shoreline protected against
further undermining.

(4) The deteriorated deck plank and railings on the spillway
bridge superstructure should be replaced.

(5) The owners should upgrade the operation and maintenance
procedures by issuing check 1lists for periodic inspections and
institute a system of record keeping for severe storms, Further
instruction should be given to the in-house maintenance staff
regarding the safety inspection of dams.

.
b R ¢ |
AMES G. TON :
Colonel, Corps of Engineers

District Engineer
oate:__ /7 %}-—%’ 72 >/
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PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam New Camp Site Dam Fed ID# NJ 00412
NJ ID# 31-41

State Located New Jersey

County Located_ Camden

Coordinates Lat. 3947.7 - Long. 7458.3
Stream North Branch Big Timber Creek
Date of Inspection May 1, 1979

ASSESSMENT OF
GENERAL CONDITIONS

The New Camp Site Dam is judged to be in a fair overall
condition but considerable seepage was observed below
the spillway and along the backslopes. The embankment
is over 70 years old and has withstood the test of time
but additional engineering studies are recommended to
assess the continued stability in view of the observed
seepage. Further, the feasibility of removing the
auxiliary spillway should be studied. No other detri-
mental findings were uncovered to render a questionable
judgement as to the structural stability except the
downstream splash apron at the auxiliary spillway is in
an advanced stage of collapse. Recommended remedial
actions to be undertaken in the near future include

l) regrade and protect the downstream embankment slopes
at the spillway 2) remove the trees on the downstream
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slopes‘and regrade, 3) remove the dead and leaning trees
along the shoreline and protect the embankment from

further undercutting and, 4) replace the timber deck and
rails on the spillway superstructure.

The capacity of the spillway is unadequate as it is
determined that the embankment could be overtopped
for all storms exceeding 22% of the design flood.
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OVERVIEW OF NEW CAMP SITE DAM
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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 of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of Phase I Investiga-
tion 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 involving topographic mapping, subsurface inves-
tigations, 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 inspection team. 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 continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, 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, considering the size of the dam, its general
condition and the downstream damage potential.

n——
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PHASE I INSPECTION REPORT
, NATIONAL DAM INSPECTION PROGRAM
NAME OF DAM: NEW CAMP SITE DAM FED # NJ00412
AND NJ ID# 31-41

SECTION 1 - PROJECT INFORMATION

l.1 GENERAL

d.

Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared
in accordance with Contract FPM-36 between
Louis Berger & Associates, Inc. and the State
of New Jersey and its Department of Environ-
mental Protection, Division of Water Resources.
The State, in turn, is under agreement with

the U.S. Army Corps of Engineers, Philadelphia
to have this inspection performed.

Purpose of Inspection

The purpose of this inspection is to evaluate
the structural and hydraulic condition of the
New Camp Site Dam and appurtenant structures,
and to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances

The New Camp Site Dam is a 370 foot long
earthen structure with a partial length timber
sheeting cut-off wall. The principal discharge
outlet is a 5-sided sharp-crested concrete weir
under a wooden bridge 70 feet from the left
abutment. The crest is at elevation 76.0. An
auxiliary spillway is located next to the right
abutment and consists of three 18" diameter
terra cotta pipes which discharge onto a par-
tially destroyed splash apron. The embankment
has a maximum height of 12 feet to the crest
elevation of 79.5 and has a narrow dirt road
running along the entire crest length.

i | e A e s e R s i e » el SRR o
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Location

New Camp Site Dam is located in Pine Hill,
Berlin Township, Camden County and is situated
approximately 1.3 miles southeast of Clementon.
The dam is immediately southeast of the
Clementon and Pilling Lakes and is built across
the North Branch of Big Timber Creek.

Size Classification

The maximum height of the dam is 12 feet and
the maximum storage is estimated to be 131
acre feet. Therefore, the dam is placed in
the small size category as defined by the
Recommended Guidelines for Safety Inspection
of Dams (storage less than 1000 acre feet and
height less than 40 feet)

Hazard Classification

Based on Corps of Engineers criteria and the
fact that in the event of a failure, excessive
damage could occur to downstream properties
with a substantial potential for loss of life,
the dam is classified as a high hazard.
Immediately downstream, are two dams which
could be breached should New Camp Site Dam fail.
Below these dams lies the town of Clementon,
which could suffer severe flooding should there
be a failure. Further, there are two smaller
dams above the study dam (see paragraph 3.1.d).

Ownership

The dam is presently owned by the Camden County
Council of the Boy Scouts of America, West
Collingswood, New Jersey.

Purpose of Dam

The lake impounded by the dam is used solely
for recreational purposes.

Design & Construction History

The original installation date of a dam at
this site is unknown but State Water Policy
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Commission records indicate that an inspection
was made of a structure in 1925 and before
1939, the original timber spillway had
collapsed and been filled in with sand and
gravel. The pond was originally called
Ireland's Pond (after an early owner) and the
rebuilt dam apparently suffered a collapse in
1940. Plans were developed in 1942 to rebuild
the spillway and a reconstruction permit was
filed approved, with the work being completed
in 1946 by which time it was called New Camp
Site Dam. The reconstruction consisted of
building a new concrete spillway (as it exists
today) and regrading the crest. The design
was carried out by Mr. Furman W. Shaw and

Mr. Eugene F. Verga was the general contractor.
As the dam is situated in the Pine Hill Scout
Reservation, the owners requested in 1974 that
its name be changed to Lakau Lake under Dam
Application No. 407. There is no record of
any response by the Division of Water Resources.

Normal Operating Procedures

See Section 4

PERTINENT DATA

ad.

Drainage Area

New Camp Site Dam has a drainage area of 1.9
square miles which consists mainly of woodland
with some residential development and a 36
hole golf course.

Total combined spillway capacity

885 cfs (825 cfs - main spillway)

Elevations (ft above MSL)

Top of dam = 495

Recreation pool - 76.0
Streambed at centerline of dam - 67.5




Reservoir

Length of maximum design pool - 4,100 feet
Length of recreation pool - 3,000 feet J

Storage (acre-feet)

Top of dam - 131
Recreation pool - 74

Reservoir Surface (acres)

Top of dam - 29.2
Recreation pool - 12.3

Dam

Type - Earth embankment with weir and
auxiliary spillway

Length - 370 feet

Maximum Height - 12 feet

Top Width - 10 feet

Side Slopes - Varies (2 to 1lH:1V)
Zoning - Unknown

Diversion and Regulating Tunnel - None
Spillway

Type - 5 sided narrow crested weir

Channel Width - 20 feet

Crest Elevation - 76.0

U/S Channel - main lake reservoir

D/S Channel - ill-defined natural streambed
Regulating Outlets

Auxiliary spillway: three 18" terra cotta pipes
Main Spillway: 3' x 3' sluice gate (Inv. 67.5%+)
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SECTION 2 - ENGINEERING DATA

DESIGN

The only information available for design review
were microfilm drawings of Dam Application 407
prepared in 1946 for the construction of the main
concrete spillway. These also included the concrete
intake for the 3-18" pipe auxiliary outlet and its
ogee spillway (the pipes appeared to have been
already in place). The main spillway is founded

on timber piles and protected from undercutting

by wood T.&G. sheeting on all sides. The reinforced
concrete appears to have been carefully detailed

and is of substantial thickness in all highly
stressed zones. The interlocked steel sheet piling
installed around each wingwall does not appear

on the original Dam Application; however, according
to records, it was installed immediately after the
spillway completion and its primary purpose appears
to have been to retain the earth slopes of a wider
roadway and vehicular bridge which crosses the dam
crest. The original plan appeared to contain only

a narrower pedestrian crossing.

As previously stated, the 1946 reconstruction
replaced an earlier timber spillway at this loca-
tion. The trapezoidal embankment was already in
place. However, some 550 c.y. of additional £fill
was compacted on the sideslopes, mainly in the
vicinity of the spillway.

From Water Quality Commission inspection reports,
the 11 foot long steel piling was driven to refusal
in white, very fine sand and using the ENR driving
formula, had a safe capacity of 11 tons while the
maximum computed design load was 4.4 tons. No

test boring data was available but this site is
underlain with recent alluvium deposits of silt,
sand and some clay. The underlying formation is
Kirkwood sand and bedrock is in excess of 50 feet
below original grade.

The design was prepared in a manner consonant with
standard practices at that time and although no
meaningful computations were available, the geometry




and details are depicted in sufficient detail so
that a meaningful structural assessment can be
made. It was noted that weepholes were not pro-
vided to relieve uplift but after over thirty 1
years, the timber sheeting can no longer be water-
tight.

2.2 CONSTRUCTION

No information is available regarding construction
except State Engineers monitored the installation
and reported on its progress as being satisfactory.
The steel sheeting and timber superstructure was
installed only about 3 months after the spillway
substructure.

P 2.3 OPERATION
The spillway operates as an uncontrolled weir (see
? Section 4) as the wheel for the low-level sluice

gate is normally stored at the Camp Ranger's
maintenance shop and is only used to dewater the
lake for annual maintenance.

2.4 EVALUATION !
a. Availability

In view of the dam assessment and recommenda-
tions contained in Section 7, it is believed
that sufficient engineering data is available
for the following assessment without recourse
to obtaining additional design data or the
original contract plans.

b. Adequacy

In view of the dam assessment and recommenda-
tions contained in Section 7, it is felt the
field inspection provided adequate engineer-
1 ing data upon which to base a reliable

' assessment.

c. Validity

The validity of the 1946 plans is not challenged.




SECTION 3 - VIGUAL INSPECTION

3.1 FINDINGS

a.

General

The visual inspection was conducted on 1 May
1979 at which time the water level in the lake
was producing a moderate flow over the spillway
weir (which prevented close inspection of the
spillway walls). The overall physical condition
of the dam is fair but the embankment slopes
appeared to be very poorly graded.

Dam

The roadway embankment, which forms the main
dam structure, was assessed to be in a solid
and stable condition although the slopes are
heavily wooded and irregular, varying from
1:1 to 2H:1V. The crest of the dam is an
irregular dirt access road that appears
infrequently used. There are numerous fair
sized trees (4" to 18") growing along each
side of the crest and considerable siltation
was noted in the reservoir immediately upstream
from the dam. Many of the mature trees along
the lake are tilted towards the reservoir which
indicates an undercutting of the root systems.
The roadway profile is fairly level across

the dam but rises on either end just past the
abutments. There was no riprap protection
observed at this site and numerous backslope
areas are deeply sloughed out. Two exten-
sively large areas in the natural terrain
below the toe of downstream slope were wet
and this appears to be the result of seepage.
Additionally, a wet area was observed below
the left downstream wingwall at the main
spillway. A portion of the discharge channel
parallels the downstream toe of slope and
could be obliterating any evidence of seepage
in that zone.




Appurtenant Structures

The main spillway is located near the left
abutment and is a rather unique 5-sided sharp-
crested weir which has an effective hydraulic
length of approximately 42 feet. There are
two interior transverse walls paralleling the
exterior abutments which support the seventeen
foot span steel I-beam and timber deck super-
structure. The deck is rotted and is in poor
condition but the supporting concrete piers

are in a satisfactory condition and show no
evidence of tilting or differential settlement.
A dilapidated wood railing is erected along
each fascia of the deck. The embankment is
severely eroded along each of the flared down-
stream wingwalls but the steepened slopes
appear to have reached a fairly stable condition
at approximately 1lH:1V. The interlocked steel
sheet piling constructed along each corner of
the spillway is an SP4 (30.7#) section and is
heavily oxidized but in satisfactory condition.
The sheeting is slightly bowed in two spots

but is very effectively protecting the embank-
ment zones each side of the spillway. The
adjacent concrete at the wingwalls is weathered
but exhibits only minor surficial cracking and
spalling. A 3' x 3' sluicegate is located at
the bottom of the center wall and is presently
used by the Camp Ranger to annually dewater the
lake.

The auxiliary spillway is located near the
right abutment and consists of a small, low
3-sided weir (with an effective length of about
9 feet) discharging into 3-18 inch vitrified
clay pipes. This spillway is constructed over
old timber cribbing and its concrete outfall
slab has partially collapsed and is seriously
undercut. The ogee spillway drops about seven
feet onto a short splash apron. A two foot
wide slot for stoplogs is located in the center
of the 3 sided weir but is blocked by debris
and apparently has not been used recently to
control the level of the lake. A brick parapet
has been erected on the upstream crest wall and
a water intake (for an old pumphouse) is in-
stalled immediately to the right of the three




pipes. This facility is not the property of
the Boy Scouts. Beyond that a low retaining
wall extends along the shoreline protecting
the lake front of a private residence situated
just beyond the right abutment.

Reservoir

Lake Lekau (as it is now called) has stable,
wooded natural banks that slope up gradually
from the shoreline and are left in a natural
state befitting a Boy Scout reservation.
Heavy debris appears to have been removed as
a continuing part of maintenance. However,
nothing has been done regarding the lake's
siltation. It was noted that there are two
small dams above the study dam (at Duck Pond
and Health Lodge Lake). These are also the
property of the BSA and are of an insignifi-
cant size regarding the hydrologic aspects
of the inspection.

Downstream Channel

The downstream channel of the North Branch of
Big Timber Creek is very irregular and meanders
about 1500 feet through a narrow, heavily
wooded river gorge before discharging into
Pilling lake, whose normal level is about

12 feet below the level of Lake Lekau. The
dam at Pilling Lake discharges immediately
into the smaller Clementon Lake which is
impounded by a gated spillway bridge (Camden
County Bridge E8-10). This lake is about

11 feet below Pilling Lake and is situated
just south of the business center of the town
of Clementon. As stated in paragraph 1l.2.d
the over-all system of dams places the lower
lying business and residential areas of
Clementon in a hazardous position should a
series of dam collapses occur, especially in
view of the inadequate spillway capacity at
the Clementon Lake outlet. It was noted,
however, that most of the homes long each
side of the river channel and lower lakes

are well above expected flood elevation.




SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES 4
Operational procedures were not physically observed #
by the inspection team. Discussions with B.S.A.

officials revealed that the camp maintenance crew
remove debris from the spillway crests when necessary.

MAINTENANCE OF DAM

Recently, there has been little major maintenance
carried out at the dam except for the removal of
debris and dead timber along the upstream slopes.
The crest roadway is satisfactorily maintained but
is apparently only ocassionally used.

MAINTENANCE OF OPERATING FACILITIES

No apparent or recent maintenance is in evidence.
The 3' x 3' sluice gate which is used to dewater
the lake for yearly maintenance was repaired 3
years ago when the wheel and worm gear were removed
and a direct lift device was installed.

DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

At the present time, the camp maintenance crew and
Camp Ranger monitor the dam and surrounding area
during periods of heavy flow. The reservation is
deserted a majority of the winter months. There
is no formal warning system in effect.

EVALUATION

Present procedures indicate that the dam is closely
monitored by the Camp Ranger and his maintenance
staff who conduct a well-managed operation and are
fully aware of their responsibilities. However, a
formalized warning system should be established
with local Civil Defense and downstream Municipal
authorities in view of the hazard potential. 1In
addition, the categorized inspection procedures

of the Division of Water Resources are not being
annually updated, resulting in a gradual deterio-
ration of the structural condition of the dam.
According to records, the dam has not been inspected
by a qualified engineer in almost ten years.

10




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a.

Design Data

In accordance with the criteria in the
Recommended Guidelines for Safety Inspection
of Dams, 1t has been determined that New Camp
Site Dam is small in size but placed in the
high hazard category. Accordingly, the
spillway design flood (SDF) was determined

by the inspection team to be one-half the
probable maximum flood (PMF). The inflow
hydrograph was calculated using precipitation
data from Hydrometeorological Report #33.

In accordance with Corps of Engineers directives,
the inflow hydrograph and flood routing were
performed utilizing the HEC-1 computer program.
Peak inflow for the % PMF was 3,985 cfs. When
routed through the reservoir the peak reduced
slightly to 3,961 cfs. The spillway capacity
before overtopping occurs is 885 cfs and thus

can accommodate only 22% of the design flood.

Experience Data

Records indicate that the dam was last over-
topped in September 1940. This flood caused
a portion of the embankment to be washed out.
There were no other records available.

Visual Observations

The crest appears to have not been overtopped
in recent years and although the spillway has
limited capacity, it appears to have proved
adequate to accomodate all storms since the
1940 breaching.

Overtopping Potential

In view of the hazard classification and present
capacity of the spillway (22% of the design
flood) the overtopping potential is considerable
although according to hearsay information the

1l




dam has not been overtopped since 1940. As in- ?
dicated on the appended hydraulic analysis, the
dam would be overtopped by approximately two feet
in the event of the SDF.

L T Ty Ty
ol & Sk

e. Drawdown |

It would take approximately 12 hours to dewater
New Camp Site Lake to an elevation about 8.5' ,
below the spillway crest, utilizing the 3' x 3' J
sluice gate in the center of the principal
spillway.




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations

The overall alignment and condition of the

main spillway is fairly good and appears t-

be functioning adequately. The addition ot

the steel sheeting, although installed prin-
cipally to widen the dam crest, serves to
adequately protect the foundation from under-
mining. The rotted timber decking on the
bridge superstructure is of only minor concern
due to the lack of traffic and there is little
concern that it would fall through the stringers
and block the spillway. The irregular embank-
ment appears stable but the downstream slopes
contain several deeply scoured areas which
would be susceptible to further erosion should
the dam be overtopped. From the permeable
nature of the underlying sandy soils, it
appears there is considerable seepage under

the fill but the phreatic line is not revealed
on the backslope. As the average height of
embankment is about 10 feet, it is believed

to have an adequate factor of safety regarding
stability. The ogee outlet slab and splash
apron of the auxiliary spillway are in an
advanced stage of collapse and as ncothing is
known about the old timber cribbing upon which
it is built, its eventual collapse could en-
danger this zone of the dam. It is noted that
the ancient natural channel of the North Branch
is located in the vicinity of the main spillway
and the auxiliary outlet contributes little to
the discharge capacity. Consideration could

be given to abandoning this outlet and rebuilding
the downstream embankment.

Design & Construction Data

The 1946 engineering drawings furnished suffi-
cient data to evaluate the spillway structure
and although nothing is known of the embankment,
it appears to be well-compacted and in adequate

13



condition except for the exposed downstream
slopes. However, further observations would
be required to verify, with any reliability,
the source and extent of the seepage observed.

Operating Records

No formal operating records exist and the dam
has apparently not been inspected within the
last ten years. As previously stated, the
dam appears to have operated satisfactorily
as there are no records of its having been
overtopped since 1940 and its embankment has
been in place since sometime before 1925.

Post Construction Changes

There have been no changes since the existing

spillway was installed in 1946 and additionally

protected by steel sheet piling some months
later.

Seismic Stability
The dam appears to have an adequate factor of

safety against static loadings and experience
indicates that it will therefore have adegquate

stability against Seismic Zone 1 dynamic loadings.

The height of the embankment is so low it will

have negligible wulnerability due to earthquake

loadings.

14
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SECTION 7 - ASSESSMENTS/RECOMMENDATIONS

7.1 DAM ASSESSMENT

REMEDIAL MEASURES

A.

Safety

Subject to the inherent limitations of the
Phase I visual inspection, the New Camp Site
Dam is classified as being in a sound and
overall fair condition insofar as its embank-
ment structure is concerned, but the timber
spillway bridge carrying vehicular traffic
over the main discharge outlet and the
auxiliary spillway outfall are in need of
repairs. Except for the observed seepage,

no seriously detrimental findings were re-
vealed in this inspection to render a
questionable judgement as to the structural
stability. The overtopping potential is 1
considerable due to the sub-standard spillway 1
crest width and the ease with which the narrow
sluiceway openings under the bridge could be
blocked with debris. However, there is little
that can be done to increase the spillway
capacity without undertaking major recon-
struction. The dam embankment is built of
unknown construction material and seepage was
observed behind the spillway and in the middle
of the dam. Overtopping could erode the steep
unprotected downstream slopes and possibly ;
seriously breach the dam. No detrimental con-
ditions were observed at the spillway to render
a structurally inadequate assessment; however,
the long-term stability of the auxilary spill-
way remains extremely questionable until further
studies are completed. 1In summary, the dam is
adjudged to be in an overall fair condition.

Adequacy of Information

The information gathered for the Phase I
inspection is deemed to be adequate for this
assessment and regarding the structural sta-
bility of the dam except for the lack of
detailed information regarding the foundations
of the auxiliary spillway. No surveys or

15




7.2

inspections have been recorded since 1970 and
the dam has undergone deterioration since that
time.

c. Urgency

Further investigation should be undertaken in
the near future as a collapse of this dam
could irreparably damage downstream residences
and businesses and conceivably wash out the
dam at Pilling Lake.

d. Necessity for Further Study

Because the structural stability cannot
reasonably be ascertained with any reliance,
the obtaining of additional information and
monitoring of the seepage are recommended.
Additional geotechnical investigations should
include material property analyses and piezom-
eter readings of the embankment and foundation
material. Also, a study should be undertaken
regarding the removal or blocking of the
auxiliary spillway and the reconstruction of
the downstream area.

RECOMMENDATIONS /REMEDIAL MEASURES

It is recommended that further engineering studies
be initiated in the near future as the dam is
classified in the high hazard category and its
spillway hydraulic capacity 1is inadequate.

a. Recommendations

® The downstream slopes of the dam embank-
ment in the vicinity of the spillway
wingwalls should be regraded, compacted
and topped with suitable slope paving.

L The trees should be removed from the
downstream slopes and the disturbed and
sloughed areas regraded, compacted and
seeded.

e The under-cut leaning trees and dead
timber along the edge of lake should be
removed and the shoreline protected
against further undermining.

16
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° The deck plank and railings on the spillway
bridge superstructure should be replaced.

O&M Maintenance and Procedures

The owners should upgrade 0&M procedures by
issuing check lists for periodic inspections
and institute a system of record keeping for
severe storms. Further instruction should
be given to the in-house maintenance staff
regarding the safety inspection of dams.

A it it (At & b e
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View of Crest

May, 1979

View of Primary Spillway Outlet

Moay, 1979




May, 1979




CHECK LISTY
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1.9 Sg. mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 76 (74 AF)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):79.5 (131 AF)

BLEVATION MAXIMUM DESIGN POOL: 79.5
ELEVATION TOP DAM: __ 79.5
CREST:
a., Elevation 79.5
b. Type Earth embankment
c. Width 10' min. varies to 20'
d. Length 370

e. Location Spillover __None - ' '
f. MNumber and Type of Gates One vert, lift, Cc.I. 3' x 3

OUTLET WORKS: Principal Spillway

a. Type Sharp-crested weir

b. Location Left abut.

c¢. Entrance inverts _76.0

d. Exit inverts 67.5

e. FEmergency draindown facilities _See f. above

HYDROMETEOROLOGICAL GAGES: None
a. Type
b. Location
c. Records

MAXDMUM NON-DAMAGING DISCHARGE: 885 cfs.




ov.D. ). M. oare.6-14
CHKD. BY DATE
SuBJECT

LOUIS BERGER & ASSOCIATES INC.

New cemP s.Te._ DAM

sHeeT No._Al.___oF
PROJECT (. 23 ¢

TIime of concen?ration :

T —

AH = 7¢° . . slpe

Assume an averegqe
7128
2 x 3600

6c 4

/enﬂﬂ" a/o,w woler covrse 1o o/rcu'najc divide

(D-amage agrea = /. 7$7uar¢ mi/e.s)

l. 35 miles
7122 £4°
l.o4 %

"

-
(-

= 74 ¥ (00
7128

Vc/oc/'fy of 2 Ft. S'I

= 0. 99 haurs

8)/ California  Colverts Method

©.7 hoorsg

>0.155

£ J) Vo Bt hades

' and increment

0. 6% Hours

& 1437 fs

fle oo (ll.‘?x 1.35°
'%‘ &' , 74
: Vse an averaee
E of " hoor,

'tp = 6.3
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‘ .Qp e 4€4 % I.% |
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ev.D. ). M. _oare.6-79

LOUIS BERGER & ASSOCIATES INC.

SHEET NO.-.&Z._--.OF.-

CHKD. BY DATE NeEW) oMl sTiz.  DAM proJECT L 23Y
L oy S
AUn/'qurap'h .
Time 7/ Dimensienless Q (cfe)
(/Iours) OrJha/e Do = QE » Do
0.2% 0. 39 0. 268 285
0. 50 0. 78 0. 8649 1249
0.75 Lib? 0. 940 1351
1. o0 l. 66 0. boo L8462
I 25 AL A 0. 340 4 89
1. So 2. 3¢ 0. 191 2 83
8 .73 0.108 155
2. 00 Al L 0.0662 29
2. 25 S.52 ©.035% 5o
2. 5o 3.9 0. 62 zo
Precipifation

[robable Moximum Precipi Yotion

- 24 pours Uh inches) = 23.8"

Meaxi1mmvm
M si o

Meax 1mvm

6 hour ,oercenfaye
/12 ,Aoarvperclenfaje

2¢ hour percen *aje

for 2oo sgueire pifes

= //370
R TY N

= Y322
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SHEET No.-ﬂa----or .

ov.R. .M. _pare 6. =79 LOUIS BERGER & ASSOCIATES INC.
CHKD. BY DATE.. NEW _CAMP 21T _DpM
SUBJECT.______ Spillmy.-.d.tsghq.cg,c.-mmciry

Spillway discharge :

flow over mcin flocw +hroogh

flow over

b bieir b4 42" L ® (ig® paac dam 1:35¢
. S A Q y Q H C <}
A 3.1 130 3 44
2 3.1 | xch® X" S
L 3.0 655 S 57 (e
4 3.0 loog A ge Bl 27 340
.1 2.9 1362 1 il | P M B i 1
6 2.9 17490 Lk 12 2.5 2.7 3799
7 2.9 225¢ 9 . T 3.5 A8 €294
$..1.% 2154 10 g g5 2.7 _8i3é
r e
(cfs)

/4 QL

/ 174

2 419

3 712

4 1410

5 3195

6 5661

7 8621

8 12013
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.y_hé,l_Mh_pA'rg_é_:Z?_ louls BERGER & ASS"C'A]ES 'Nc. SHEET NO--AS:----OF,

CHKD. BY.

DATE NeEw. CAMP < Te DAM oo PROJECT_C.23 4%

SUBJECT.

Svrcherce leordc/c :

Area of lake @ EIl. 76 = 12.3 cecres @ top of fam =29.2
Area of 90’ confour = 4y, 3 acres

Ax

— — — —— — f— —

Inerement in volume v = (2 +ax)Y

//‘(7’/ /n teet Surcbmge |

above spilfway .5ﬁ>radc
crest, , (acre Leel
®; ,
i |1 3
2 29
3 47
4 67
LD g9
6 (14
7 14|
8 170
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SUBJECT.

M._oare 6-19 LOUIS BERGER & ASSOCIATES INC. sHeer no_ AT__oF

________ DATE......... .NEW _CAMP SiT¢ DAM. ...  proscr.C.234

GENERAL  SOMMAKY OF APPENDIX -

/enjﬂ; AP ol = 370" ,
/enjfﬁ of spillway @ €1. 74 = 42’ (e/’/'ecf/ue)

Mawbmum spillway ca/:acif)/@fop of dam = 940 fx

Svrcharge sforaje @ fop of lona = 567 ocre feet

s/'arajt & normel oo/ = 7% acre feet
S Totel storage @ top of dam = i3facre feet
labe orca @ rormal pool <= /2.3 acres '
/ake area @ 72,9 of clom =27.2 acres
drainage area = /. 9sgvare miles
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SUBJECT

Avarlable bead for crawdown £ 8.5°

FERSTCRRPRIPIE SO R SPEEr WEee ey RO

Storace @normc//pao/ = 74 acre feel ‘

Assune hworclosons in oo 5@3@5 coith ro inflew wnd
N0  Jaurtweler conelilions .

He €. 4" 1
Q = 109 cfs |
t/'n")& >~ 74 x 43560 = 4.1/ hoors |
2x 109 X 600
:
S‘faj'e I'i) _
H= 2.3’
& 6% cpS

.. Cime = 74 x 43560 7.7/ hours

& x 63 X Bboo

"

ZEime = 7.1/ +&.0 = //.272 hours

Sa\/ /12 ﬁours
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ev.b.JM. ___pate_ 7-79.. LOUIS BERGER & ASSOCIATES INC.
CHKD. BY._______DATE__.___.__ --NEW. CAMP._ SITE_PAM ___________________
CTIT 9] 7oy st Bt J o e ot o, i L e S S e e L
> 14 0.03 0.C0 0.
2 15 0.03 0400 0.
16 0.03  D.0C 0.
17 0.03  0.00 0o
s 18 0403 0.00 0.
- 19 0403 0.C0 0.
K 20 Pe03 0.00 0.
21 0«03 0+00 2.
= 22 0403 0.00 3.
3 23 0.03 0.00 4.

sHEeT No._AlO ___oF
PROJECT_C 234 .
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sHeer no. All____or

CHKD. BY DATE... - NEW CAMP SITE. _DAM .. proJecT G234
LTI (oY o Ry SO s - e e e e e -
|
{
|
75  0.04 0.01 1078, ]
» 76 0.06¢ 0.01 €32, ‘
. 77 0408 0.01 579,
&= Té&  0.06 0.01 25%, !
19 0.06 0,01 155, i
BO  0.0¢ 0,01 110, §
81 0.064 0.01 85, {
82 0.04 0.0l 70.
83  0.04 0,01 70.
@ B4 (.04  0.01 70,
;' 85 Q.04 0.01 10.
86 0.08 0.01 70.
87  0.04  0.07 70,
88 0.06 0401 70.
85 0.04 0401 70.
93 1.04 0.01 70.
91 0404 0,01 70.
92  0.04 Q.01 70,
¢ §3  0.04  0.01 70
s 94 0,04  0.01 70.
95  0.04 001 70.
86 006  0.01 0.
97 0.0 0.0 €S
98 0-0 0.0 470
99 0.0 U.0 28
100 Ne0 0.0 16,
SOA 23,04 20.52  T0T¢T%,
S PEAK 6=HOUR  24~HOUR  72-HOUR  TOTAL VOLUME
CFT 75¢5. SETS . IS8, T0T¢e. ~Y01612,
CTUCHES 18.63 20473 20473 20472
LC-F7 1£88, 2100, 2100, 2100. '
RUNOFF MULTIPLIED BY 0.S0
0o 0. 0o 0. o e [ 0. Ce. 0.
e U e s te e o [ 0. .
1. Py o 9. 11. 41, 72's 92, 103, 110.
114, 114, 15T 118, 11F. 11¢€. 118, 118, 118. 118.
RILE IR 11T, TIFS 113, —ITE. DY PN 1585 ZETS
743, 924, 1045, 1166 1265, 1326, 1389, 1502, 1609. 1677,
1923, - 2662, 3438, 3532, 398¢., 3410, 2700, 2242, . 1953 1711,
1520, 14073, 1777, EES. 534 3T¢. 150 116, T+ S5
47, 5. 1. 35 35, i, 35, 35, 35, 3%,
35, 15, 25, 15. 16, 5. 324 23. 14. 8.
PEAK 6=HOUR  24-HOUR  72-HOUR  TOTAL VOLUME
CFS 3945, 1903, 529, 508 50807,
THIHRC® Gel? 10.76 10.36G 10 3T
AC-FT 244, 190G 1650 1050, -
&
¥
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, & E
HYDPOGK APH KRQUTING EE
ROUTTHG THRAOGY RESERVOTR g ¥ p~ | E
ISTAG  1COMP  [ECON  1TAPE oeLtT JPRY  INAME :‘,_.
11 1 0 0 0 ()} 1 72
FOUTING URTX ‘%"i
%
t a ‘
. - Genid .-
o
CLOSS  CLOSS AVG JRES  ISAME . { -
0.0 0.0 Den 1 0 S
! ” 5
! NSTPS  NSTOL LAG  AMSKK X TSK  STORA | iE
y 1 0 0 0.0 ° 0.0 © 0ad 0. o ST AR LA Rk
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ov. DT M___oare.7-74.

LOUIS BERGER & ASSOCIATES INC.

SHEET No._. A 13 _ oF

CHKD. BY. DATE MNEW CAMP. S)TE_BA PrOJECT.__ (o234 .
SURIEEY ..o oo = ...
3 {
52 30. 834, 482,
53 40, 985« 598.
54 49, 1108, M.
|- 55. 1216, 1007,
56 60, 1296 1160, )
57 63 1358, 1265,
58 6E. 1445, 1360,
59 68e 1555, 1502,
60 70. 1643, 1630,
61 72. 1F05, 1790,
€2 17, 2298. 2253,
63 86 3050, 2980.
64 S44 3685, - 3668.
6% 974 3958 3961,
66 a, 3697, 3695,
67 LY 3055, 3063,
68 81, 2471, 2523,
69 16+ 2097, 2135,
T0 ) 1832, —1858.
71 70, 16154 16357, i
72 66 1462, 1477,
73 t6. 1322, 1367,
74 €le 1065 1207.
75 54, T14. G4k,
T4 G€. o7, 690,
71 38, 253, 564
74 3. 153, 446,
Vi) 74, 57, 349,
80 19. 65, 272, ;
81 15. 43, 211, !
L 12, I3, 165, }
8 10, 35. 133, i
84 B 35, 110. {
BY T 35 51,
8¢ 6o 35, 78.
87 Se 35. 67+
8% 4, I%. 59 |
L] 4o 35, D4,
945 4, 35. 49, |
91 3. 35, LY
92 3. 35. 43, L
93 3. 35, a1.
9% S 35, a0
L1 3e 35 19,
95 3. 35, 38.
9T 35 3%, . £
98 3. 28, 3%.
99 24 19, 31.
100 7 1T, 2%
SUN 50722
PEAK 6-HOUR  24~HOUR  T72-HOUR  TOTAL VOLUME
CFS 39¢1. 1656« 5266 507 §0722,
TTRTY 5,09 10.325 1075 Y035
AC=-TT 921. 1049, 1049, 1049,
R Rtetsane (S XEZLEER R ] et RANRE S 3

. {
RUNOFF SUMMARYy AVERAGE FLOW !
PLAK 6=HOUR __ 24=HOUR __ 72=-HNUR AREA 1
HYDROGRAPK AT 1 565 1903, 529, 508 1.90
ROUTED T0 11 3961, 1856 528, 507, 1,90 |
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