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Honorable Brendan T. Byrne
Governor of New Jersey 17 MAY 1979
Trenton , New Jersey 0~621

S

Dear Governor Byrne :

Inclosed is the Phase I Inspection Report for Crandon Lake Dmn in
Sussex 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 fron t of the report.

- . 
Based on visual inspection , available records , calculations and past
operational performance, Crandon Lake Dam , a high hazard potential
structure, is judged to be in fair overall condition. The dam ’s spilivay
is considered inadequate since 21 percent of the Probable Maxim um
flood would overtop the dam. The decision to consider the spiliway
“inadequate” instead of “seriously inadequate” is based on the fact
that failure f rom overtopping would not significantly increase the
hazard to loss of life downstream from the dam from that which would
exist j ust before overtopping failure. To insure adequacy of the
structure, the following actions, as a minimum, are recommended:

a. The spillvay’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
spiliway 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 periode of unusually heavy
precipitation, around—the—clock surveillance should be provided.
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~Z NAPEN-D
Honorable Brendan T. Byrne

b. Within six months from the date of approval of this report,
• engineering studies and analyses should be initiated to determine the dam’s

embankment and foundation condition and structural stability. This should
include test borings to determine material properties relative to
stability. Any remedial measures found necessary should be initiated within
calendar year 1980.

c. Within three months from the date of approval of this report, the
following remedial actions should be completed :

(1) Replace or reline the two corrugated metal pipes passing through
the darn.

(2) Repair and , if necessary, strengthen the concrete headvalls for
the box spilivay and the discharge pipes.

(3) Remove all trees from the area of the dam.

(4) Investigations should be conducted to locate the inlet of the
36—inch diameter blow—off pipe and to determine the existence and operating
condition of its gate.

(5) Eroded areas of the darn should be suitably backfilled and
measures taken to prevent future erosion.

d. Within six months from the date of approval of this report the
following actions should be taken:

(1) Repa
,3
/r leaks in the drop—box spillway.

(2) Op~hate sluice gate regularly , at least two time. a year , to
ensure its ~Pefational condition .

~ ~(-5j’ Animal burrow holes should be completely plugged and steps
taken to prevent further animal burrowing.

A copy of the report is being furnished to Mr. Dirk C. ffofmsn, New Jersey
Department of Environmental 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. Courter of the Thirteenth District.
Under the provisions of the Freedom of Information Act, the Inspect ion

. 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
Inf ormation 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 th. report available.
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Z N~PEN -D
• • Honorable Rrendan 1. Ityrne

All important aspect of the Darn 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,

/. )
~~~~
‘
~~~~~

1 m c i  / JAMES C. TOW’
As stated Colonel , Corp. of Engineers

District Engineer

Copies furnish ed :
Dirk C. Hofinan, P.F., Deputy Director
Division of Wa ter Resources
N. J. Dept. of Environmental Protection
P. 0. Box CN029
Trenton, NJ 08625

John O’Dovd , Acting Chief
Bureau of Flood Plain Management
Division of Water Resources
N. J. Dept. of Environmental Protection
P. 0. Box (~029
Trenton, NJ 08625
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CR ANDON LAKE DAM (NJ00267)

CORPS OF ENGINEERS ASSESSMENT OF CFNERA I. ~~NDI TION S

This dam was inspected on 13 and 20 December 1978 by Langan En~~neering
Associates • under contrac t to the State of New J~róéy. The State ,~~~~~~~~~us er ~Agr eement wi th  the U.S. Army Engineer !)istrict , PhiThäelphia, had
this inspection performe d in accordance with  the National Darn Inspection
Act , Public Law 92— 367.

Cr andon Lake Dam , a high hazard potential structure , is ~ud~ed to be in
fair overall condition. The dam ’s spiliway is considered inadequate
since 21 percent of the Probable Maximum Flood would overtop the dam .
The decision to consider the spillwav “inadequate” instead of “seriously
inadequate” is based on the fact that failure from overtopping would not
significantly increase the hazard to lose of life downstream from the dam
fro, that which would exist just before overtopping failure. To insure
adequacy of the structure , the following actions, as a minimien , are
recommended :

a. The spilivay ’s adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated methods,
pr ocedures , and studies within six months from the date of approval of this
report. Any remedial measures necessary to insure the adequacy of the

t spilivay 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 unusually heavy

S precipitation, around—the—clock surveillance should be provided.

b. Within six months frost the date of approval of this report,
engineering studies and analyses should be initiated to determine the dam ’s
embankment and foundation condition and structural  stabil i ty.  This should• include test borings to determine material properties relative to
stability. Any remedial measures found necessary should be initiated within
calendar year 1980.

c. Within three months from the date of approval of this report, the
• following remedial actions should be completed :

(1) Replace or reline the two corrugated metal pipes passing through
• the dam.

(2) Repair and , if necessary, strengthen the concrete headwalls for
• the box spilivay and the dischar ge pipes .

• (3) Ramove all t rees fro, the area of the dam.

(4) Investi gations should be conducted to locate the inlet of the
4 

36—inch diameter blow-off pipe and to determine the existence and operating
condition of it. gate.
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tI (5) Eroded areas of the darn should be suitably backfilled and
measures taken to prevent future erosion.

d. Within six .onths fro. the date o ’ approval of thi. report the
following actions should be taken :

(1) Repair leaks in the drop—box spi~lway .

(2) Operate sluice gate regularly , ar least two time. a year , to
ensure its operational condition.

(3) Animal burrow holes should be completely plugged and steps
taken to prevent further animal burrowing.

APPR~~Z~ ~~~~~~~~~

~~ ~~~~~ei, c o f ~~~~ neers
District Engineer

DATE : i 7~~7 
/~ ‘7
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PHASE I iNSPECTION REP ORT

NATIONA L DAM SAFE 1L Y PROGRAM

NAME OF DAM: CRANDON LAKE DAM

ID NUMBER: FED ID No NJ00267

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: SUSSEX

STREAM: BLACK BROOK

RIVER BASIN: DELAWARE

• DATE OF INSPECTION: DECEMBER 1978

ASSESSMENT OF GENERAL CONDITIONS

Crandon Lake Dam Is 20 years old and in fair overall condition. The
• spillway outlet pipes and the low level outlet pipe have rusted over the lower

portion of their circumference. There are trees growing on the slopes of the
dam. Erosion has occurred on the slopes of the dam and near the spillway
structure. There are animal holes in the downstream slope. The drop-box
headwall has cracked and water is seeping into the left corner of the box.
There are numerous cracks on the concrete headwall for the discharge pipes.
Only little information concerning the design and construction of the dam is
available. No records of material quality or degree of compaction achieved
during construction are available. The maximum depth to which the subsurface
conditions were investigated before construction appears to have been about four

• feet , this is also unacceptable. The spiliway capacity as determined by CE
V Screening criteria is inadequate. We estimate the dam can adequately pass only

20% of the PMF.
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We recommend to replace or reline the two CM pipes passing through the
dam. Repair and, if necessary, strengthen the concrete headwalls for the box
spillway and the discharge pipes. Remove all trees from the area of the dam.
Investigation should be conducted to locate the inlet of the 36in-dia blow-off
pipe and to determine t.te existence and operating condition of its gate. Eroded
areas of the dam should be suitably backfilled and measures taken to prevent
future erosion. The above recommendations should be done soon. Repair leaks
in the drop-box spillway. This should be done in the near future. Borings and
tests should be made in the dam and foundation materials to determine their
engineering properties. The actual configuration of the dam section, in
particular the upstream slope below normal pool elevation, should be
determined by field survey. Analyses should be made of the actual degree of
stability of the dam with respect to conventional safety margins under static
and seismic loading. This should be done in the near future. Animal burrow
hole should be completely plugged and steps taken to prevent further animal
burrowing. This should be done in the near future.

The actual capacity of the spillway should be determined using more
precise and sophisticated methods and procedures. The need for and type of
mitigating measures should be determined. Around the clock surveillance
during periods of unusually heavy precipitation should be provided, and a
warning system established. This should be done very soon. Operate sluice gate
regularly, at least two times a year to ensure its operational condition. This
should be done regularly in the future.

• ~~~~~~~~s3. L r~~~~E.~~~~~~~~~~

I

- ~~~~ - ~~ ‘~~~~~ .&



‘V - •——-

• I

‘,•‘ 

~~~ 
4 

.
.

• 

-

.

p

I’~~~~~~ 

~~~~

• •~~~ ••~~ V

— -—------- -V~~~~~ ~~~~~~~~~~~~~~~

• —~



-~~ -

• 
~

••

PH ASE I INSPECTI ON REPORT

NATIONAL DAM SAFETY PROGRAM

N AME OF DAM: CRANDON LAKE DAM

ID NUMBER: FED ID No NJ00267

STATE LOCATED : NEW JERSEY

COUNTY LOCATED : SUSSEX

STREAM: BLACK BROOK

RIVER BASIN: DELAWARE

DATE OF INSPECTION: DECEMBER 1978

C LANGAN ENGINEERING ASSOCIATES, iNC.
Consulting Civil Engineers

990 CLIFTON AVENUE
L CLI FTON,NEW JERSEY ~
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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 Off ice of Chief of Engineers,
Washington, D.C. 203 14. The purpose of a Phase I Investigation is to identif y
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 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 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 fract ions thereof. The test flood

provides a measure of relative spitlway capacity and serves as an aide 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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SECTION 1 PROJECT INFORMATION

1.1 General

Authority to perform the Phase I Safety Inspection of Crandon Lake Dam
was received from the State of New Jersey, Department of Environmental
Protection, Division of Water Resources by letter dated 20 November 1978.
This Authority was given pursuant to the National Dam Inspection Act , Public

• Law 92-367 and by agreement between the State and the US Army Engineers
District , Philadelphia.

The purpose of the Phase I investigation is to develop an assessment of the
general conditions with respect to safety of Crandon Lake Dam and
appurtenances based upon available data and visual inspection, and, determine
any need for emergency measures and conclude if additional studies,
investigations and analyses are necessary and warranted. The assessment is
made using screening criteria established in Recommended Guidelines for
Safety Inspection of Dams prepared by the Department of Army, Office of the
Chief of Engineers. It is not the purpose of the inspection report to imply that
a dam meeting or failing to meet the screening criteria, is per se, certainly
adequate or inadequate.

I.? Project Description

Crandon Lake Dam is a 20 year old, 428-ft- long, 20-ft-high, earthf ill darn
with a compacted central core. It is reported that the dam has a top width of
28 f 1, a 2H: IV partially riprapped upstream slope, and a 3H: IV grassed
downstream slope. Visual inspection shows the upstream slope above lake level
is about SH: IV. It has a drop box spiliway with a total weir length of 49 feet.
The spillway discharge passes under the dam by means of two 6-It-dia
corrugated metal pipes. There are provisions for stop planks in the north face
of the box spillway and there is a gated 3-f t-dia CM low level outlet pipe about
40 feet west of the spillway. The top of the dam is an asphalt paved roadway

• that also encircles the lake.

The dam is located at the south end of Crandon Lake on the Hampton and
St~4lwater Township line In Su~Jex County, New Jersey. It is at north latitude
41 7.6’ and west longitude 74 50.5’. A regional vicinity map is given in Fig 1
and essential features of the dam are given in Fig 2.

Crandon Lake Dam is classified as being “Small” on the basis of its
maximum reservoir storage volume of 510 acre-feet, which is more than 50-
acre feet , but less than 1,000-acre feet. it is classified as “Small” on the basis
of its total height of 20 feet, which is less than 40 feet. Accordingly, the dam
is classified as “Small” in size.

— 1 —
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In the National Inventory of Dams, Crandon Lake Dam has been class if ied
as having “High Hazard Potential” on the basis that failure of the dam would
cause excessive property damage to residences downstream, and could

• potentially cause more than a few deaths. Visual inspection shows that a
smaller lake locates about 1/4 mile downstream from the dam and that breach
of the dam would be very hazardous to people utilizing Benevolence Road on top
of the dam and would cause excess damage and hazard to the residences
situated abutting the lower lake. Accordingly, it is proposed not to change the
Hazard Classification Potential.

The dam is known to have been owned by the Crandon Lakes Development
Company, Inc., RD #3, Newton, New Jersey. The information provided by the
State indicates that the dam is presently owned by Stillwater Township.
However, from a telephone conversation with Mdm. Ellen Vanstone of Stillwater
Township, it is understood that the Township does not own the dam. Its present
ownership is unknown to us.

The purpose of the dam is recreation.

The dam was designed by Waldo J. Clarke, Professional Engineer and Land
Surveyor, Franklin, New Jersey. Construction work was started in 1957 and the
dam was completed in 1959.

No normal operational procedures are known to be used.

1.3 Pertinent Data

a. At dam site, the drainage area is 2.45 sq mi

The area of the Lake is: 70 Acres +

b. Discharge at Dam Site

Maximum known flood at dam site: Unknown

Ungated spil iway capac ity at
maximum pool elevation: 840 cfs (governed by culvert)

Total spiliway capacity at
maximum pool elevation: 840 cfs (governed by culve rt)

c. Elevation (ft above MSL)

Top dam: Approx. El. 859

Normal pool (assumed at
spillway crest): El. 855.3

-2-.
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• Spillway crest: El. 855.3
(Stop plank crest elevation at
8)4.44 at time of inspection)

Streambed at centerline of dam: El. 843.4 (invert of 36-in-dia
blow-off pipe)
El. 845.3 (invert of 6-f t-dia CMP)

Maximum tailwater: Approx. El. 846 at time of inspection.

d. Reservoir

Length of Maximum pool: Approx. 4025 feet

Length of normal pool: Approx. 4000 feet

e. Storage (acre-feet)

Normal pool: 230 AF

Top of dam: 510 AF (estimated)

f. Reservoir Surface (acres)

Top dam: 74 Acres 
~

Recreation pool: 70 Acres +

Spiliway crest: 70 Acres +

g. Dam

Type: Earth fill with compacted central core

( Length: 428 feet

Height: 16 feet (above streambed)
20 feet (estimated maximum structura
height)

Top width: 28 feet +

Sde slopes: U/S ~-l:1V; D/S 3H:1V (reported)
-
~ 

- U/S above lake level 5H: IV (visual
inspection)

Zoning: None observed

-3-
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h. Spillway

Type: Concrete drop box feeds into
2 - 6-f t-dia CMP under embankment.

Length of weir: 49 feet, total

Crest elevation: El. 855.3
Gates: None

U/S channel: None observed

D/S channel: 2-6-f t-dia CMP under embankment.

Regulating Outlets

Type: 36-in-dia blow-off pipe with underwat
gate at west side of spillway box
and 3” x 8” stop planks in north face
of the spillway box.

Length: Blow-off pipe approx. 92 feet
Stop planks 3 feet.

SECTION 2 ENGINEERING DATA

2.1 Introduction

There is very little engineering data available. The specification and
records of inspection indicate the dam was satisfactorily constructed.
However, there is no quantitive information e.g. test results or testing
frequency available. Available geotechnical, - hydraulic, and hydrologic data are

• given in Appendix I.

It is reported that in the early phase of construction, compaction was done
using rubber tired earth movers. In our opinion that is unsatisfactory and it is
likely that both the core and shell sections of the dam have highly variable
engineering properties. The maximum depth of subsurface exploration before
construction appears to be about 4-ft which corresponds to the bottom of the
exploration trench that was dug along the base of the dam. This is also
considered unsatisfactory. There is insufficient information upon which to make
a complete evaluation.

I C
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2.2 Regional Geology

Crandon Lake Dam is located in the Valley and Ridge Province. This
province encompasses one-twelfth of the land area of the state - chiefly in
Warren and Sussex Counties. It is characterized by a series of nearly parallel
ridges and valleys that trend northeast-southwest. The ridges are underlain
with northwest dipping Silurian and Devonian sandstones and conglomerates.
The upper Delaware Valley is underlain with weak Devonian limestones and
shales while the Kittatinny Valley is underlain with fo lded Cambrian and
Ordovician limestones and shales. Kittatinny Mountain is the most prominent
topographic feature and its nearly even crest averages 1600 to 1800 feet in
elevation.

The Valley and Ridge Province is divided into western, middle, and eastern
sections that include the Upper Delaware Valley, Kittatinny Mountain, and
Kittatinny Valley. The Upper Delaware Valley encompasses the region west of
Kittatinny Mountain that has been eroded in Devonian limestones and shales.
Kittatinrty Mountain makes up the middle section of the Province and forms the
eastern border of the Upper Delaware Valley and the northwestern border of
Kittatinny Valley. The ridge is underlain with the very resistant lower Silurian
Shawangunk conglomerate and High Falls sandstone. The northeastern side is
bordered by the escarpments of the Shawangunk conglomerate, which rise
steeply from the Kittatinny Valley floor. The Shawangunk conglomerate has
been extensively broken up into large rock fragments by mechanical weathering
and frost action and forms mass wasted talus slopes along the ramparts of the
eastern escarpment. These talus slopes are extensively developed in the
Delaware Water Gap.

The Kittatinny Valley area is a broad northeast-southwest lowland where
the Harrisburg Peneplain is well developed. The valley is 10 to 13 miles wide
and lies between the New Jersey Highlands on the east and Kittatinny Mountain
on the west. The Wisconsin ice sheet covered all of the Valley and Ridge
Province and deposited a terminal moraine south of the province near Belvidere.
Much of the land surface north of the terminal moraine consists of a thin sheet
of glacial till and ice-scoured bedrock surfaces. In addition, fluvial -deposits of
stratified drift consisting of eskers, kames, kame terraces, and deltas mantle
many of the areas of the valley bottoms. Discontinuous recessional moraines
were deposited during stilistands in the ice retreat. These moraines now form a
discontinuous low band of hills across nearly all of Sussex County. •

Glacial till covers large areas of the Valley and Ridge Province.
Generally the till is extremely thin and sometimes present only in patches or as
scattered boulders. It is best developed on broad summits, interstream
surfaces, and in low passes or cols, and is thinnest or absent on steep slopes, on
narrow ridges, and in narrow valleys. The greatest thickness of the till in the
Kittatinny Valley is over 100 feet just on the edge of the valley at Ogdensburg.
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Estimates of the thickness range from 8 to 10 feet along the west slope of
Kittatinny Mountain; 2 to 3 feet along the crest of Kittatinny Mountain; S to 10
feet on the limestone belts of Kittatinny Valley; 8 to 12 feet on the shale belts
of Kittatinny Valley; and from 5 to 20 feet in Vernon Valley. The composition
of tilt is largely of local origin and reflects the character of the underlying
rock. It is generally compact because of the high clay content derived from the
weathered shales and has many resistant boulders of Stiawangunk conglomerate
as well as erratics derived from more distant sources.

SECTION 3 VISUAL INSPECTION

The general overall conditions of Crandon Lake Dam and appurtenant
structures appear lair.

The alignment of the embankment and its junction with the abutments
appeared satisfactory. No noticeable seepage or leakage was observed. Both
slopes of the em bankment are overgrown with small to medium size trees and
bushes. Erosion was observed along the sides of the downstream headwalls for
the outlet conduits. Some erosion was also observed on upstream slope near the
drop-box structure and at a few other locations.

At the time of our inspection, the lake was partially frozen and the water
level was approximately 2 inches below the top of the spillway. Drainage out of
the lake was maintained by removing some of the stop-logs placed in the
vertical slot on the north face of the drop-box spillway.

The drop-box spillway structure has a few localized spalled areas and
surface deterioration. Small seepage was observed at the left corner abutting
the headwall for the outlet conduits.

There are numerous cracks on both upstream and downstream headwalls
for the two 6-ft--dia CMP outlet conduits which run across the base of the dam.
These cracks vary in width from hairline to 1 inch. Some of them extend across
the exposed surfaces of the structure.

There are minor spalling on the outlet headwati for the 3-f t—dia Low Level
CM pipe. A metal drum lies across its outlet channel. No inlet structure was
observed for this conduit during our inspection.

The two 6-f t-dia spillway outlet pipes and the 3-f t-dia low level outlet pipe
have rusted over the lower portion of their circumferences.
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There are numerous homes around the perimeter of the lake. The slopes
appear relatively flat and stable with occasional minor eroison. Vertical
bulkheads exist in front of some homes at the waterfront. No significant
sedimentation was noted. 

-

There are no homes immediately downstream. About 1000 feet
downstream is a lower lake surrounded by numerous scattered homes with a few
at relatively low elevation. The lower lake has a surface area of approximately
10 acres. The downstream channel was partially obstructed by fallen leaves,
trees and wood boards.

SECTION 4 OPERATIONAL PROCEDURES

There is no readily available information concerning operational or
maintenance procedures or the existence of any working system.

SECTION 5 HYDRAULIC/HYDROLOGIC

The hydraulic/hydrologic evaluation is based on a Spillway Design Flood
(SDF) equal to the full Probable Maximum Flood (PMF) chosen in accordance
with the evaluation guideli~ies for dams classified as High Hazard and Small in
size. Hydrologic design data for this dam is not available. The PMF has been
determined by developing a synthetic hydrograph based on the maximum
probable precipitation of 22 inches (200 square mile - 24 hour). Hydrologic

computations are presented in Appendix 4. The PMF peak inflow determined
for the subjec t watershed is 7,807 cfs.

The capacity of the spiliway at maximum pool elevation (El. 859) is
governed by the capacity of the two 6-f t-dia CMP under the embankment,
which is 840 cfs and is significantly less than the SDF.

Flood routing for the PMF indicates the dam will overtop by
approximately 3.2 feet. For 1/2 PMF the same will overtop by approximately
1.7 feet. We estimate the dam can adequately pass only 20% of the PMF.

The nearest downstream potential damage centers are a roadway and
residential dwellings which are situated abutting a small lake located 1/4 mile
to a mile from the dam. Based on our visual inspection of the downstream
topography, and the dam and knowledge of the degree of overtopping potential
it is our opinion that dam failure resulting from overtopping would not
significantly increase the hazard to loss of life downstream from the dam from
that which would exist just before overtopping failure. However, overtopping
by 1/2 PMF is not likely to cause failure.

Drawdown of the reservoir has been evaluated considering that the 36 in-
dia blow-off pipe is functioning properly and is utilized for lowering the lake.
Our calcula tions ind icate tha t the lake level could be lowered 3 feet from
spiliway crest approximately 1 day and 6 ft in 1 1/2 days.
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SECTION 6 STRUCTURAL STABILITY

Based on our visual inspection, the dam appears stable. The geometry and
dimensions of the dam together with our review of the available records also
indicate the dam is stable. There are no available operating records or records
of post construction changes. It is our opinion that the dam is presently stable
and it is likely its stability is within conventional safety margins. This
likelihood should be confirmed by means of appropriate analyses using
representative engineering properties of the dam and foundation. We are
particularly concerned with the cracks in the spillway headwall and the
continued rusting of the invert portions of the pipes that pass through the dam.

Because there is inadequate data concerning engineering properties of the
materials used in the dam it is uncertain as to the seismic stability of the dam.

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Assessment

Crandon Lake Dam is 20 years old and in fair overall condition. The
spiliway outlet pipes and the low level outlet pipe have rusted over the Lower
portion of their circumference. There are trees growing on the slopes of the
dam. Erosion has occurred on the slopes of the darn and near the spillway
structure. There are animal holes in the downstream slope. The drop-box
headwall has cracked and water is seeping into the left corner of the box.
There are numerous cracks on the concrete headwall for the discharge pipes.

Only little information concerning the design and construction of the dam 
-‘

is available. No records of material quality or degree of compaction achieved
during construction are available. Compaction of the core and shell sections of
the dam involved the use of rubber tired earth movers to achieve compaction
which is not an acceptabLe present day method. The maximum depth to
which the subsurface conditions were investigated before construction appears
to have been about four feet, this is also unacceptable. The spillway capacity
as determined by CE screening criteria is inadequate. We estimate the dam can
adequately pass only 20% of the PMF.
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7.2 Recomnmendat ions/Remedial Measures

We recommend the following:

1. Replace or reline the two CM pipes passing through the dam. This should
be done soon.

2. Repair and, if necessary, strengthen the concrete headwalls for the box
spillway and the discharge pipes. This should be done soon.

3. Remove all trees from the area of the dam. This should be done soon.

4. Investigation should be conducted to locate the inlet of the 36-in-dia
blow-off pipe and to determine the existence and operating condition of
its gate. This should be done soon.

5. Eroded areas of the dam should be suitably backfilled and measures taken
to prevent future erosion. This should be done soon.

6. Repair leaks in the drop-box spiliway. This should be done in the near
future.

7. Borings and tests should be made in the dam and foundation materials to
determine their engineering properties. The actual configuration of the
dam section, in particular the upstream slope below normal poo1 elevation,
should be determined by field survey. Analyses should be made of the
actual degree of stability of the dam with respect to conventional safety
margins under static and seismic loading. This should be done in the in

- 

- 
the near future.

8. Animal burrow holes should be completely plugged and steps taken to
prevent further animal burrowing. This should be done in the near future.

9. The actual capacity of the spillway should be determined using more
precise and sophisticated methods and procedures. The need for and type
of mitigating measures should be determined. Around the clock
surveillance during periods of unusually heavy precipitation should be
provided, and a warning system established. This should be done very
soon.

10. Operate sluice gate regularly, at least two times a year, to ensure its
operational condition. This should be done regularly in the future.
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Upstream face of dam. Looking west. 20 December 1978
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Upstream face of dam. Looking east. 20 December 1978
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Concrete drop box sp illwa y. 20 I)ecember 1978
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Cracks in headwall of drop box spillway. 20 Decem ber 1978
Note I roi.en seepage in corner ot box at
left of photo.
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wa ll of drop box spi llwav .
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)pen crac k, 1/2-in at headwall of drop-box 20 fle(-emflber 1978
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Erosion at left spillway/ernbankment 20 December 1978
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Erosion at right spillway/embankment 20 December 1978
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b junction.
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Spiliway outlet conduits. Concrete 20 December 1978
cracked at top and at spring line.
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Left spillway outlet conduit. 20 December 1978
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Low level outlet conduit. 20 December 197S
Looking upstream.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Debris, ri prap and trees ori
upstream face of damn.
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20 December 197S
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Discharge channel for drop-box 20 December 1978
spil lway . Looking downstream.
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Downsti-eam discharge where channel 20 December 1978

C. drop-box spillway and low level outlet
discharge merge .
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