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,~~ I i
30 MAY 1979

S Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

S Dear Governor Byrne:

• Inclosed is the Phase I Inspection Report for Bass Lake Dam in
Warren 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 , Bass Lake Dam, a high hazard potential structure,
is judged to be in poor overall condition . Also, the spillvay is
considered seriously inadequate since one percent of the Probable
)4arj~~%~~ Flood (P~~) would overtop the dam. The seriously inadequate• spillvay is assessed as an UNSAFE , nonemergency condition , until more

- detailed studies prove otherwise or corrective measures are completed .
S The classification of UNSAFE applied to a darn because of a seriously

• inadequate spillvay is not meant to indicate the same degree of emergency
as would be associated with an UNSAFE classification applied for a
structural deficiency . It does mean, however, that based on an initial
screening, and preliminary computations, there appears to be a serious

• deficiency in spiliway capacity so that if a severe storm were to
occur , overtopping and failure of the dam would take place , significantly

• increasing the hazard of loss of life downstream from the darn . To
insure adequacy of the structure , the following actions , as a minimum,
are recosmended :

- a. The spiliway ‘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 apiliway and to prevent overtopping should be initiated
within calendar year 1980. In the interim, a detailed emergency opera-
tion plan and warning system, should be promptly developed. Also, during
periods of unusually heavy precipitation, around the clock surveillance
should be provided . -
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~~~ ~ Honorable Brendan T. Byrne -

b. Within six mouths from the dat. of approval of this report ,
engineering studies and analyses should be performed to determine the
dam and spiliway foundation condition and structural stability. This
should include test borings to determine material properties relative
to stability. Any remedial asuree found necessary should be initiated
within calendar year 1980.

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

(1) Make the sluice gate for the 18—inch low level outlet
functional.

(2) Repair spalled and deteriorated concrete and completely
plug leaks through the dais.

(3) The owner should operate the sluice gates regularly, at
least tvo timea a year , to ensure their operational condition.

A copy of the report is being furnished to Mr. Dirk C. Hofman , 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 inspection report will be subject to release by this office ,
upon request , five days after the date of this letter .
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Honorable Brendan T. Byrne

Additional copies of th i. report may be obtained from the National
• 

- Technical Information Services (NTIS) , Springfield, Virginia 22161
at a reasonable cost. Pleas e allow four to six weeks from the date of
this letter for NTIS to have copies of the report av~(1ab1s.

An Important aspect of the Darn Safety Program will be the implementation
of the recomendations made as a result of the inspection. We accordingly
request that we be advised of proposed action taken by the State to
implement our recomeendatious. S

Sincerely,

1~~~el
As stated Colonel, Corps of Pngineers

District Engineer

Copies furni shed :
Dirk C. Bofman , P.E., Deputy Director
Division of Water Resources
K. 3. Dept of Environmental Protection
P. 0. Box CN029
Trenton , NJ 08625

John O’Dowd , Acting Chief
Bureau of Flood Plain Management
Division of Water Resources
N. 3. Dept. of Environmental Protection
P. 0. Box CN029
Trenton, NJ 08625
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BASS LAKE DAM (NJ0027 1>

• CORPS OF ENGINEERS ASSESSMENT OP GENERAL CONDITIONS

This dam was inspected on 13 and 21 December 1978 and 9 January 1979 by
Langan Engineering 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.

Bass Lake Dam, a high hazard potential structure, is judged to be in poor
overall condition. Also, the spillvay is considered seriously inadequate
since one percent of the Probable Maximum Flood (PMF) would overtop the
dam. The seriously inadequate spillvay is assessed as an UNSAFE , non—
emergency condition, until more detailed studies prove otherwise or
corrective measures are completed. The classification of UNSAFE applied
to a dam because of a seriously inadequate spillvay is not meant to
indicate the same degree of emergency as would be associated with an
UNSAFE classification applied for a structural deficiency. It does mean,
however, that based on an initial screening, and preliminary computations,
there appears to be a serious deficiency in spiliway capacity so that if
a severe storm were to occur, overtopping and failure of the dam would S

take place, significantly increasing the hazard of loss of life downstream
from the darn. To insure adequacy of the structure, the following actions,
as a minimum, are recoimnended:

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

t Within calendar year 1980. In the interim, a detailed emergency opera—
S 

tion plan and warning system, should be promptly developed. Also, during S

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 and spillvay 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.
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C’ c. Th. following remedial actions should be completed within three
months from the date of approva l of this rep ort :

• (1) Make the sluice gate for the 18—inch low level outle t
functional.

(2) Repair spalled and deter iorated concrete and completely
plug leaks through the dam.

(3) The owner should operate the sluice gates regularly , at
least two times a year , to ensure their operational condition .

S Colonel , Corps of Engineers
District Engineer

D&TE:___________
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S N R E P L Y  ~~IFE~~ TO 
S

NAPEN 

2 4 M A Y 1979

Honorable Brendan T. Byrne
5

5 Governor of New J ersey
S Trenton, NJ 08621 5 5

Dear Governor Byrne:

This is in reference to our ongoing National Program for Inspection of
5

5 Non—Federal Dams within the State of New Je rs ey . Bass Lake ~~ (Federal
I.D. No. 11.100271), a high hazard potential structure , has recently been

• in p.cted . The dam is owned by the Prin ceton Education Canter and is
located at the Prin ceton S~~~sr C~~~ in Har dwiek Township, Warren County .

Using Corps of Engineers screening criteria , it has bean determined that
S 

the dam’s •pillmay is seriously inadequate since approximately one percent
• of the Probable Minimum Flood would overtop the dam. Th. seriouslyS inadequate spillvay is assessed as an UNSAFE , non-emergency condition ,

S until more detai led studies prove other wise , or cor rective asasures are
completed . The classification of UNSAFE app lied to a da. because of a
seriously inadequate .pillway is not meant to indicate the s~~~ degree
of emergency as would be associated with an UNS AFE classification applied
for a structural deficiency . It does mean , however, that based on an
initial screening and preliminary computations , there appears to be a S

serious deficiency in spilivay capacity so that if a severe storm were
to occur , overtopping and failure of the dam could take place , signifi-
cantly increasing the hazard poten tial to loss of life downstream from
th. dam. As a result of this UNSAFE determination, it is reco~~~nded
that the dam ’s owner take the following measures within 30 days of the S

S date of thi s letter:

a. Engage the services of a qualified professional consultant to
more accurately determine the spillway adequacy by using more detailed

• and sophistica ted hydrol ogic and hydrauli c analyses, and to recoamaud
any remedial measure s required to prevent overtopping of the dam.
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NAPEN-D
Honorable Brendan T. Byrne

b. In the interim, a detailed ~~~rgency operation plan and down-
stream warning system should be developed . Also, round—the—clock
surveillance should be provided during periods of unusually heavy
precipitation.

A final report on this Phase I Inspection will be forwarded to you within
two months.

Sincerely,

~~~~e/ 7~~~4~ Z 7R~
~ /Jai~s C. TON

7/ Colossi, Corps of Engineers
District Engineer

Cy Furn :
Dirk C. Hofmen, Actg Deputy Director
Divsion of Water Resources
1. 3. Dept of Enviro~~~ntal Protection 5
P. 0. Box C~O29
Trenton, NJ 08625

John O’Dovd , Acting Chief
Bureau of Flood Plain )(anage nt
Division of Water Resources
1. 3. Dept of Environmental Protection
P. 0. Box CN029
Trenton, V 08625 5
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PIWGRAM

NAME OF DAM: BASS LAKE DAM

ID NUMBE R: FED ID NO NJ 00271

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: WARREN

STREAM: BLAIRS CREEK TRIBUTARY
TO PAULINS KILL

RIVER BASIN: DELAWARE

DATE OF INSPECTION: DECEMBER 1978 and
3ANUARY 1979

ASSESSMENT OF GENERAL CONDITIONS

Bass Lake Dam is in poor overall condition. There are leaks through the
face of the dam and at the abutments. There is an old deteriorated dam within
the present dam and the results of pressure grouting work done in 1970 is
uncertain with respect to the extent to which zones of loose material within the
dam have been grouted. The concrete has spalled and deteriorated. The closure
operation of the low level 18 inch sluice gate is uncertain. The spiliway
capacity as determined by CE Screening criteria is seriously inadequate. We
estimate the dam can adequately pass only 0.7% of the PMF.
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We recommend the determination, by means of borings and tests of theengineering properties of the dam and foundation materials. This informationshould be used to determine the stability of th~ dam under different loadingconditions and develop, if required, measures necessary to strengthen the dam.This should be done very soon. Make sluice gate for 18 in low level outletfunctional. Repair spalled and deteriorated concrete and completely plug leaksthrough the dam. The above recommendations should be done soon.

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
gates regularly, at least two tim es a year, to ensure their operational condition.
This should be done regularly in the future.

5 , 
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: BASS LAKE DAM

ID NUMBER: FED ID NO N~0O271

STATE LOCATED: NEW 3ERSEY

COUNTY LOCATED: WARREN

STREAM: BLAIRS CREEK TRIBUTARY
TO PAULINS KILL

RIVER BASIN: DELAWARE

DATE OF INSPECTION: DECEMBER 1978

j

LANGAN ENGINEERING ASSOCIATES, INC.
Consulting Civil Engineers
990 CLIFTO N AVENUE

CLI FTON ,NEW JERSEY
~~~~ ,~~ ee
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelinez 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 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 involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations

S 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 cond4tions 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
externa l 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
S 

hydraulic analyses. In accordance with the established Guidelines, the Spiliway
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 aide in

• determ ining 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 perfor m the Phase I Safety Inspection of Bass 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, Publ ic
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 Bass Lake Dam and appurten ances
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 tha t a dam meeting or failing
to meet the screening criteria, is per se, certainly adequate or inadequate.

1.2 Project Description

Bass Lake Dam is a 68 year old 108-ft-long, 30-ft-high concrete arch dam.
The arch has a rise from the chord of approximately ten to twelve feet. The
upstream slope is vertical and the downstream slope is I hor to 10 vert at the
top and I hor to 3.5 vert at the base. The dam is the result of modifications to
the original dam that was constructed about 1911. The original dam is a

S mortared-stone faced rubble filled structure. This dam was faced and raised in
the early 1930’s. The depth of facing is approximately one foot and the top
width of the dam is 5.2 ft.

There is a 21-ft-long overfal l spiliway notched at the crest of the dam
about 26 feet from the left abutment. Two 3-in-thick stop logs exist on the

S upstream side of the spiliway. They are hinged to the upstream face of the dam
at the far ends and can be raised and lowered by chains at the close ends. There

S is a walkway along the crest with a bridge over the spiliway. There are two
sluice gates located at the base of the dam. The outlets are 12-in and 18-in-dia
CI pipes. The operator stands are at the crest of the dam. A 4-in-dia pipe is
located on the right downstream face at about mid-height of the dam. It is

S reported that a gate for this pipe exists on the upstream side and can be
S operated by lowerin g a rod down below the water sur f ace.

The dam is located at the Princeton Summer Carnj in Hardwick Township,
Wjç ren County, New Jersey. It is at north latitude 41 1.4’ and west longitude
74 57.2’. A regional vicinity map is given i~ Fig I and essential features of the
dam are given in Fig 2.
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Bass Lake Dam is dassif led as being “Small” on the basis of its maximum
reservoir storage volume of 325 acre feet , which is more than 50-acre feet , but
less than 1000-acre feet. It is also classified as “Small” on the basis of its
maximum height of 30 It , which is less than 40 feet. Accordingly, the dam is
classified as “Small” in size.

In the National Inventory of Dams, Bass Lake Dam has been classified 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 of the downstream area shows
that breach of the dam would cause excessive damage to low-lying residences
located about 2000 feet downstream and would be hazardous to the lives of the
residents. Therefore, it is proposed not to change the Hazard Classification.

Bass Lake Dam is owned by Princeton Education Center at Blairstown, S
Ivy Lane, Princeton University, Princeton, New Jersey 08540, Mr. John G.
Danielson is the Executive Director of the Center.

The purpose of the dam is recreation.

There is essentially no information concerning the original dam which is
reported to have been constructed about 1911. Design and construction for the
modifications to the original dam in 1930 were made by the White Construction
Co., Inc. 95 Madison Avenue, New York City. In July 1968, an inspection was
made and seepage was observed at six locations in the downstream face.

The State requested Princeton University to make repairs at two of the
locations where seepage was evident on the downstream face. Two holes were
drilled adjacent to these points by the McMill Drilling Company of Netcong,
New Jersey, and both holes were grouted on October 14, 1969. The locations
were to the west of the spiliway; the first being about six feet west of the
spiliway and the second being about fifteen feet fur ther west. The first hole
“took” 9.25 cubic feet of grout before refusal. The second hole took 2.00 cubic
feet of grout. Both holes were filled with a grout having a mix ratio of 2 parts
water to I part cement by volume and the pumping pressure was 25 psi.

Drilling of the first hole was easy after a penetration of approximately
two inches. The depth of this hole was 22 inches. The initial grouting of the

S hole did seal the seepage but the seepage has started again and at a greater rate
than was evident previously. The second hole was drilled thru nine inches of
weak, porus concrete and that the remaining fourteen inches was quite hard
indicating, perhaps, a boulder that may have been used in the construction of
the dam. The initial grouting did not stop the seepage at this location and a
second attempt was made on December 15. A third hole was made just below
the second hole. The drilling was relatively hard and no water was struck. A

-2-
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fourth hole was drilled above the second hole and a steady stream of water S

flowed after a depth of approximately 15 inches was reached. The first twelve
inches was relatively hard concrete and the next six inches was soft (easy S

drilling). A grout connection was made to this fourth hole and 7.50 cubic feet
of grout was taken before refusal at 25 psi. This’ did not seal the seepage from
the second area.

The experience gained with the operation discribed above plus
conversations of the owners engineer with some of the older local people
indicated that further investigative procedures were necessary before this
seepage problem could be corrected. The conversations established that there
was a dam constructed at this location about 1913 (States record indicates
original dam was built in 1911) by a contractor who built many of the concrete
bridges for Warren County. Due to poor quality concrete, a lack of reinforcing,
and obsolesence of all , these bridges have been replaced. The last of these in
the early 1950’s. This dam was extended and re-faced about 1931.

On approximately 1 May 1970 authorization was given to proceed with
obtaining the core sample.

The core sample obtained verified that there are two structures and that
the original dam was extended by a height of 24 inches. Cooling water was lost
at the junctur e indicating an extensive void. It appeared that an attempt was
made to obtain a seal between the original dam and the extension by a layer of
asphalt and that this was ineffective. The remainder of the concrete was soft
and was drilled rather easily where the concrete bond was able to be
maintained. Most of the drilling, however , broke any bonding between the
aggregate, and core recovery was very poor. The aggregate recovered has little
evidence of cement in many areas as if the original dam was constructed in
layers of wet concrete and loose aggregate. The aggregate recovered was not
graded and sections were recovered as long as six inches and as small as one
quarter inch. The owner’s Engineer, Robert M. Cooke & Associate, believed
that the loose aggregate and porous concrete seemed to lend itself to the S

construction techniques developed by Intrusion-Prepakt Incorporated.

A cement pressure grouting program consisting of 20 to 25 vertical grout
holes at the top of the dam was developed by the Engineer, and the work was
done by Intrusion-Prepakt between 6 October and 20 October 1970. A storm
producing about 4 inches of rain was reported to have occurred from 21 to 22
October 1970. The 12 inch and 18 inch pipes were inadequate to carry incoming
flow and the lake was filled on October 23rd before the grouted structure had a
chance to cure. In a letter to the N.J. DEP dated 10 March 1971, the owner’s
Engineer stated that seepage through the dam had been reduced to about 25% of
its former value. He also gave the following observations and opinions:

-3-
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“During the period immediately after the October 21, 1970
storm there was no leakage apparent on the downstream face
of the dam until after the water reached the spillway height. S

Therefore, it is my opinion that the water leakage that still
exists is entering the dam between its original structure and
the new top. This probably is coming in thru the ends of the
dam adjacent to the tar layer. I do not believe this leakage
will affect the structural integrity of this dam and , since the
dam held when it was full of wet grout, it is my opinion that
there is no danger to downstream landowners concerning this
structure.”

In late 1970 and early 1971, the floor stands and sluice gates for the 12-in
and 18-in gates were rebuilt and new debris cages and flood control gates were
installed.

Normal operating procedures Consist of daily surveillance of the dam by
the camp superintendent and the lowering of the stop logs in winter to prevent
ice build-up and raising of the stop logs in the summer to increase the level of
the lake for recreation.

1.3 Pertinent Data

a. Drainage Areas

At dam site, the drainage area is 5.9 sq ml

S Area of Lake is 15 acres

b. Discharge at Dam Site

Maximum known flood at dam site: Reported overflowed 6-in due to rains
on about 29 May 1968.

Ungated spillway capacity at 63 cfs (existing condition - flashboard
maximum pool elevation: in full top position)

Total spillway capacity at 63 cfs (existing condition - flashboard
maximum ~~ol elevation: in full top position)

c. Elevation *

Top dam: El. 101.1

Normal pool: El. 100. 1

* All elevations are referenced to a benchmark elevation of 101.00 on the southeast corner of
the dam (see Fig 2.).

-4-
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1~S Spillway crest: El. 100.1 (top of flashboard)
El. 99.1 (crest of concrete weir)

.5 Streambed at centerline of dam: Approx. El. 71

Maximum tailwater: Approx. El. 73 at time of inspection

d. Reservoir

Length of Maximum pool: Approx. 2110 feet

Length of normal pool: Approx. 2100 feet

e. Storage (acre-feet)

Normal pool: 310 AF

iop of dam: 325 AF

f. Reservoir Surface (acres)

Top dam: 15.4 Ac.

Recreation pool: 15 Ac.

Spillway crest: 15 Ac.

g. Dam

Type: Concrete Arch Gravity

Length: Approx. 108 feet (arc length)

Height: Approx. 30 feet

Top width: 5.2 feet +

Side Slopes: D/S 1 hor 10 vert. at top 1 hor 3.5 vert
at base U/S vertical

Zoning: None observed - existing dam is
reported to cover old dam

Impervious core: None observed

Cutoff: None observed

Grout curtain: None observed

-5-
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~ h. Spillway

Type: Overfall notch in crest of dam with
flashboards hinged at two ends

Length of weir : 21 ft

Crest elevation: El. 100.1 (flashboard crest)

U/S channel: None observed

D/S channel:

Regulating Outlets S

Type: Sluice gates for 12 in and 18-in-dia Cl pipe

Length: Approx. 25 ft each S

Closure: Gate valves with operators at crest
of dam

Access: Walkway on crest of dam

SECTION 2 ENGINEERING DATA

2.1 Introduction

There are no essential engineering, construction, or operation data
available.

The most significant data is the “Log of Operations Bass Lake Dam
Repairs”. This log gives the observations of the Engineer, Mr. Robert M. Cooke,
during grouting of the dam in 1970. The Log indicates loose zone within the
dam, break-out of grout from the face of the dam, tar recovered from drill
holes, and little or no grout take in many of the grou t holes. At the conclusion
of the work 3 to 5 inches of rain occurred and Mr. Cooke estimated 25% of
grout work was destroyed because the areas on the downstream face of the dam
which were grouted in 1969 started leaking and progressed to a rate nearly as
bad as when the grouting project started. A copy of the Log is given in
Appendix 1.
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2.2 Regional Geology

Bass 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 folded Cambrian arid Ordoviciari
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 Mou ntain, and
Kittatinny Valley. The Upper Delaware Valley encompasses the region west of

S Kittatinny Mountain that has been eroded in Devonian limestones and shales.
Ki-ttatinny Mountain makes up the middle section of the Province and forms the S

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 S

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 form s mass wasted talus slopes along the ramparts of the
eastern excarpment. These talus slopes are extensively developed in the
Delaware Water Gap.

The Kittatinny V alley area is a broad northeast-southwest lowland where
the Harrisburg Peneplairt 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

S 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 stillstands 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 SI

S scattered boulders. It is best developed on broad summits, interstream
surfaces, and in low passes or cots, 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. S

Estimates of the thick ness range from 8 to 10 feet along the west slope of
S Kittatinny Mountain; 2 to 3 feet along the crest of Kittatinny Mountain; 5 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 till is largely of local ori gin and reflects the character of the underlying S
rock. It is generally compact because of the high clay content derived from the
weathered shales and has many resistant boulders of Shawangunk conglomerate
as well as erratics derived from more distant sources.

-7-
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2.3 Site Geology

The Dam is located between the faces of a rock gorge at its narrowest
point. The rock is reported to be Kittatinny limestone. It is fractured with
leakage occurring at both abutments. -

,

SECTION 3 VISUAL INSPECTION

Bass Lake Dam appears to be in poor overal l condition. The flashboards
were raised to almost the ful l top position at the time of inspection. Water was
flowing over the spiliway with about 6 inch head. The Camp Superintendent
informed us that the dam overtopped about 4 to 5 inches during the storm on
the night before our January 9, 1979 visit. The downstream concrete surface

S has spalled and deterioration has occurred at the top and downstream face of -

the dam. Leakage (seepage frozen, at the time of inspection) was observed at S

three locations on the downstream face of the dam and at the structure
abutment junctions.

The gates for the 12-inch and 18-inch outlet pipes, which are located at
the base of the upstream side of the dam , are operated by two control stems
which extend up to the top of the dam. All gates were known to be closed at
the time of our inspection. Yet , a small quantity of water was observed
discharging from the 12-inch-dia pipe. The superintendent did not know
whether or not the gates could be closed once they were opened , consequently,
they were not operated. The concrete headwall for the two outlet pipes has
deteriorated badly. Concrete support for the gate operators has cracked.

There is a 4-inch-dia pipe that locates on the right downstream face at
about mid-height of the dam. No gate control was observed above the lake
water. According to the Superintendent , the gate can be operated by lowering a
rod down below the water where he reported there is a gate. However , the pipe

S is very rarely used.

The side slopes of the lake are generally flat except the area in the
vicinity of the dam where the slopes are about 1 hor to 1 vert. There are no
signs of unstable slopes in the lake. There are beaver dams upstream of the
inlet stream to the reservoir.

A few fallen trees and leaves part ially obstruct the downstream channel.
The side slopes are relatively steep (I H to IV) but appeared satisfactory.

SECTION 4 OPERATIONAL PROCEDURES

There are no formal operating procedures for the operation and
maintenance of the facilities at Bass Lake Dam. The Superintendent , Mr. H.
Watters is responsible for the operation of the dam. Stop logs are lowered
during the winter to prevent ice build-up and they are raised to top position
during the summer to increase the level of the lake for recreation. At times of

-8-
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heavy rain,Mr. Watters opens the 12 inch gate valve to release water from the
Lake. The 18 inch gate valve is not used. The 4 inch valve is reported to have
been used during dam construction and is no longer used. S

Maintenance of the dam is performed as necessary on the basis of Mr.
Watters ’ observations of the dam and facilities. There is no warning system in
effect.

SECTION 5 HYDRAULIC/HYDROLOGIC

The hydraulic/hydrolog ic evaluation is based on a Spiliway Design Flood
(SDF) equal to the half Probable Maximum Flood (1/2 PMF ) chosen in
accordance with the evaluation guidelines 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 22.2 inches (200 square mile - 24 hour).
Hydrologic computations are presented in Appendix 4. The 1/2 PMF peak inflow
determined for the subject watershed is 5,997 cfs.

The capacity of the spiliway at maximum pool elevation (El. 101.1) is 63
P-I cfs which is significantly less than SDF.

Flood routing for the 1/2 PMF indicates the dam will overtop by
S approximately 6.5 ft.  We estimate the dam can adequately pass only 0.7% of

the PMF .

The downstream potential damage centers are two low-lying residential
dwellings about 1/2 mile from the dam and a few scattered homes along the
channel about a mile and further downstream. Based on our visual inspection of
the immediate downstream topography and the overall condition of the dam ,

- 
- and our knowledge of the degree of overtopping potential , it is our opinion that
S - dam failure resulting from overtopping would significantly increase the hazard

to loss of life downstream from the dam from that which would exist just before
overtopping failure.

Drawdown of the reservoir has been evaluated considering that the 12 inch
and 18-inch-dia CI pipe is functioning properly and is utilized for lowering the

j  lake. Our calculations indicate that the lake level could be lowered 25 feet
from the crest of the flashboard in about 5 days.

I SECTION 6 STRUCTURAL STABILITY

Our visual observations indicate the dam is without major distortions, or
misalignments that would be considered as evidence of instability. There is no
essential design or construction data available that would permit evaluation of
the stability of the dam. There are no available operating records.

-9-
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- S The most revealing information concerning the stability of the dam are
the records related to the 1930 modification of the origrna~ lam and to the 1970
repair of the existing darn. This information has been inch.~ued in Subsection 1.2
and Appendix 1.

L The existence of an old deteriorated structure within the present dam and
the leaks through the face of the dam and at the abutments, and loose zones

S within the dam that may not have been satisfactorily grouted in 1970 lead us t~
the conclusion that the dam is marginally stable and unlikely to withstand the
stresses imposed by an extreme flood. It is our opinion the dam is likely to be
unstable under earthquake loading.

SECTION 7 ASSESSMENT RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Assessment
S 

Bass Lake dam is in poor overall condition. There are leaks through the
S face of the dam and at the abutments. There is an old deteriorated dam within

the present dam and the results of pressure grouting work done in 1970 is
uncertain with respect to the extent to which zones of loose material within the
dam have been grouted. The concrete has spalled and deteriorated. The closure
operation of the low level 18 inch sluice gate is uncertain.

The spiliway capacity as determined by CE screening criteria is seriously
inadequate. We estimate the dam can adequately pass only 0.7% of the PMF.

7.2 Recommendations/Remedial Measures

We recommend the following remedial measures:

1. Determine by means of borings and tests the engineering properties of the
dam and foundation materials. This information should be used to
determine the stability of the dam under different loading conditions and
develop, if required , measures necessary to strengthen the dam. This
should be done very soon.

2. Make sluice gate for 18 inch low level outlet functional. This should be
done soon.

3. Repair spelled and deteriorated concrete and completely plug leaks
through the dam. This should be done soon.

-10-
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4. 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
proviued, and a warning system established. This should be done very
soon.

5. Operate sluice gates regularly, at least two times a year , to ensure their
operational condition. This should be done regularly in the future.
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LOG OP OPERATIONS

BASS LAKE DAN REPAIRS

Tuesday , September 22 — Met Mr. Watters at 1:00 P.M. Walked downstream , inspected
stream bed and met with Mr. George Van Tassle, a downstream
property owner who was very concerned about the release of S

water from the dam. Mr. Van Tassle has illigally dammed the
stream (Blair Creek) on Princeton Camp property to cause the
water to flow into his property which contains a small lake
and a swimming pool. This dam is formed of stones and debris
and restricts the water from flowing down the western side of
a large rock outcropping. The redirected water flows down 5

the south side of this outcropping which is apparently the
natural overflow for Blair Creek during times of high water S
flow. Hr. Van Tassle requested that we divert the water from 

S

his property to prevent excess silting, etc. of his lake and
swimming pool. He seems to have the impression that very large
quanities of water will be flowing. There seems to be little
sense in arguring that the amount of water flowing from both S

pipes will be considerably less than that which normally runs
over the stop logs since the fourteen in~ch valve is broken andcannot be raised. Mr. Watters amd myself removed the darn and
placed the stones in the southerly stream bed resulting in a
major decrease in this portion of the stream. Mr. Van Tassle
appeared to be satisfied with this approach and it was decided
to lower the stop logs to approximate the flow of a twelve
inch pipe.

Wednesday, September 23 Went to Bass Lake in the company of Mr. Robert Burns, the Con-
servation Officer. Lowered the stop logs as previously agreed
at approx. 1:30 P.M. Then proceeded to the Van Tassle property
to determine effectiveness of water diversions. Some water
f lowing into Van Tassle lake. Burns, Watters and myself rein— S
forced and raised dam but additional work with hand tools will
be required. Mr. Watters indicated he would take hand tools and
do this work on Thursday morning.

Thursday, September 24 Went to the diversion dam at approximately 3:30 P.M. with my
son to check the effectiveness of the work by Mr. Watters. The
diversion now seems to be adequate. Went up to Bass Lake to S

check the water level. Very little water flowing over stop logs.

--~~~~~~~~~ -_~ 5 S S  S S ~~~~~~ - 5 S~~~~~~~ S~~~~ S~ S S -5 S~~ - S
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~~bert N. Cooke & Associates —2— Basi Lake Dam Repairs

Lake has been lowered about ten inches. Lowered stop logs
all the way with Mr. Watters in attendance. Water flow main-
tained at about the same as the previous time.

S Went to Bass Lake at 10:30 A.M. to check water level. Very
little water flowing. Lowered stap logs to re-establish the
approximate flow of a twelve inch pipe. 

S

Monday, September 28 The level of the lake is down about eight feet. Most of the
S lake bottom to the north of the swimming area is visible.

S Discovered two boats , one just north of swimming dock and one
on a bank across from the diving board. Relatively little
debris on lake bottom.

Tuesday, September 29 At noon the level of the lake is down about fifteen feet.
About ten more feet to bottom. With seven foot fall in last
24 hours, this should put lake level at about three feet on
Wednesday evening. Called R. Burns . Cannot get State Fish-
eries to be at site utiiL Thursday A. M. Requested Harold

- Watters to restrict flow. Closed twelve inch valve to about
half open. Operating mechanism badly corroded and bending and
cannot close valve further. Doubt if we can reclose to this
point after we re—open it. We must be fast if we expect to
ialvage fish.

Wednesday , September 30 Lake level now down to eighteen feet (approx . seven feet left
and three foot loss in last 24 hours) at noon. Another attempt
to close the valve further results only in more bending of
the operating rod. Received call from R. Burns that Fisheries
will be at site for starting fish salvage operations, Thursday
A.M. at about 10:00 A.N. -

Thursday, October 1. State Fisheries arrived with one large truck and three small
trucks about 9:30 A.M . They have five men. A rowboat was
skidded dow-n to the water and the depth was measured at point
about ten to fifteen feet upstream from the dam. The depth
at this point is now about eight feet. This is to deep for
the salvage operation and the twelve inch valve is re—opened.
At noon the water depth is still seven feet and the State Bio—
logist decision is to begin salvage operations on Friday morn—
ing. The twelve inch valve is again operated to close and we
cannot close more than one—third. I hope this will hold enough
water.

Friday, October 2 The State Fisheries begin salvage operations at 9:30 A.N. The
water depth is only about two feet but the muck is about three
to four feet deep . There are only four men to start. Mr.
Watters and myself help unless many fish are to be lost. At
about 2:00 P.M. the pickrel are gone, those left in water have

- -5—- - 5 5 5 5 5 - 5 5
55 ~ S S S

hi~. -~ — ~~~~~~~~~~~~~~~~~~~~~~~ 
-- ‘~~~~~~~~ -



— S - 
S ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ .5~S~~5 5 _ S _

-5-’

R~~ ert M. Cooke & Associates —3— Bass Lake Dam Repairs

suffocated because of the silt — we have salvaged 112 large
pickrel plus some small ones. At 3:00 P.M. the fish in the
pool upstream of the dam are all dying and salvage operations
are stopped. In addition to the pickrel, we have salvaged
over three hundred bass consisting of Large Mouth, Crappie,
and some Rockbass and more than five hundred Bullhead catfish.
Sunfish and Golden Shiners were not salvaged due to lack of
personel and trucks together with the speed with which the
water dropped near the end of the salvage period. No attemp t
was made to salvage the suckers and these were left by the
hundred to die as the remaining water receeded.

It was discovered that the outlet works consisted of àluice
gates and not “valves” as previously assumed. The twelve
inch valve is jambed with debris and stones but some water
is still flowing thru.

Monday, October 5 Prepakt Field Supertendent Cleveland Zerbe called at 3:00 P.M.
The equipment will arrive Tuesday morning. He requested that
I find him some laborers so I put him in contact with the
Washington Local of the Laborers ’ Union. S

Tuesday , October 6 Prepakt equipment arrived by truck at project site prior to
S my arrival at the site at 9:00 A.M. The laborers did not 5

show up. In addition to Zerbe, one other man is on the site
plus the truck driver . These men unloaded the truck and ar-
ranged the equipment. A skid mounted pneumatic drill was
lowered to the walkway on the top of the dam , the skid causing
some minor chipping of the edges of the concrete steps.

Wednesday , October 7 Still no laborers . Only two bits f or drilling were included
in the equipment and both are in poor condition. Started dril- S

ling to a depth of eight inches and steel was struck. Moved S
drill rig as close to end of walkway as possible and tilted
drill to drill at 30° thru dam and into bedrock. Hole No. 2
was drilled to a depth of eight feet which was approximately
one and one—half feet into bedrock . Moved drill rig ten feet
northwest and drilled straight down eleven feet. Hole No. 3
is also approximately one and one—half feet into bedrock . S

Moved drill rig ten feet further northwest and began drilling
Hold No. 4. At a dep th of six inches of rough drilling this
layer was passed and drilling went smoothly until a depth
of seventeen feet was reached. There the bit seized and after S

some work it was decided to quit for the day.

While this drilling was being done Harold Watters and myself
were removing the twelye inch sluice gate and frame. The

- gate seems to be in good condition. - -

5 5 SS .5 S ~~~~~~~~ - ~~~~~~ S~ S ~~~~~~~~~~ _-: - -- ~~~~~~~~~~~~~~~ ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~ S — - -
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Thursday, October 8 Arrived at site at 9:00 A.)!. Two laborers now on site.
While attempting to recover the j ambed bit , a coupling
broke leaving seven feet of steel and a bit in Hole No. 4
Moved rig ten feet further northwest and drilled Hole No.
5. This hole was similar to No. 4 in that the six inch of
loose material was struck at approximately six feet of depth

- ‘  and then at seventeen and one—half feet loose material was
- 

struck. After a few seizings of the bit it was decided to
stop before we lost another bit, etc.

The twelve inch sluice gate was recovered from the lake bot— S

tom and the fourteen (assumed) inch gate was removed. This
- fourteen (assumed) inch gate was found to be in good condit— S

S ion and actually is an eighteen inch gate. The reason for
its jambing and breaking of the operating rod was found to
be two causes: (1) only two stubs were installed to hold

S it in place Instead of the four required and (2) the two
stubs were only 1/2 inch rather than the 3/ 4 inch which was 5
required. The gate was binding on the northwest side of
the frame because the frame had shifted from its set position.
Both sluice gates have bronze runners and corrosion should not
cause problems in the future if debris can be kept from the
gates themselves.

Friday, October 9 Arrived at site at 9:00 A.)!. The drill rig was moved ten
feet further northwest and Hole No. 6 was drilled to a depth S

S of twelve inches. At this depth steel was struck near the
center of the hole. The rig was moved about one foot south

F and Hole No. 7 was started. Again steel was struck but the S

time it was at a depth of two feet. The rig was moved about
a foot west and in between the two previous holes. This was

- Hole No. 8 which at a dep th of three feet the bit sudden ly
veered off toward the lake and the drilling operation stopped
for the day . Due to the trouble and the two definite layers
of loose material, it was decided to grout in stages in an
attempt to cement these layers for easier drilling. Holes No.
2 and 3 recieved a total of two batches of grout consisting
of two bags of cement , one bag of Fly Ash , one bag of “Aid”
and twenty gallons of water (5.7 cubic feet/batch). The
other holes took no measurable amount. The pumping pressure
used was 100 psi.

During this time , the eighteen inch gate and frame was raised
to the wa lk way and the operating rod for the twelve inch
gate was disassembled and raised.

lay, October 12 Drilled Hole No. 9 to a depth of one foot where steel was
encountered. Moved drill rig approximately one foot north—

S west and drilled Hole N o. 10. This hole was drilled to a
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Robert M. Cooke & Associates —5— Bass Lake Dam Repairs

- depth of seventeen feet encountering the same loose layer
- at about six feet. At seventeen feet , a loose stone was

turning under the bit and this hole was estopped. The drill
rig was moved another ten feet further northwest and Bole
No. 11 was drilled to a depth of nineteen feet before loose
material caused the driller to stop. Hole No. 12 was drill-
ed to a depth of fifteen feet and this hole is approximately

5 one and one half feet into bedrock on the northwest side of
the dam. At a depth of thirteen feet (Hole No. 12) a con-
siderable amount of tar was brought to the surface. It ap-
pears as if a seal was attempted between bedrock and the dam S

-, structure using tar. Three more holes were drilled to bed—
rock , each of these encountered the same layer of tar but,
in general, the drilling was relatively easy.

Mr. Watters and I dis—assembled the operating mechanism for
the twelve inch valve and this was raised to the level of
the walkway. 

S

Tuesday, October 13 Lost count of number of holes drilled due to frequent moving
S of drill rig when steel was struck near the surface of the

dam. Now moving rig in a southeast direction along walkway
and drilling between the holes previously drilled.

S 
Wednesday, October 14 Began grouting operations. Little or no “take” across the S

dam until the holes near the northwest cut—off were started. S

No. 11, 12 and 14 Holes took eight batches (total) before S

refusal at 100 psi. There was one breakout of grout on the
downstream side of the dam. This was about halfway up the S

dam on the northwest cutoff wall and the amount of grout lost
was minor. Drilled in afternoon on the spillway area and

S 

- 
encountered a quantity of steel.

Tuesday , October 20 Drilled one hole on southeast side of spiliway to bedrock.
S Struck fresh grout at twenty two feet. Grouted holes on 

S

southeast side of spillway. First hole took five batches S

and grout came out of core drill hole. Three other holes
S 

refused to take at 200 pse. which probably indicates grouting
was successful. Decided to stop further drilling. Skidded
drill rig to top and patched all holes.

Wednesday , October 21 Storm struck. Raining hard. S

Thursday, October 22 Still raining hard in morning. Harold called water rising
behind dam. The 12 inch and 18 inch pipes are inadequate to
carry incomming flow .

F ay, October 23 Easton, Pennsylvania weather bureau announced 3.58 inches of
rain in storm just passed. Some local rain gauges show close
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to 5 inches . Harold called at 8:00 A.M . Water is only
- 

about three feet from cresting spillway . There is a lot
4 of debris on the lake near the dam — mostly leaves, pieces of
H wood and water lilly roots. Ropqd a barrel to prevent its

either sinking or going over darn and removed a sunken boat.
Harold got canoe and netted cans, bottles, etc.

No leaks on face of dam. Some leakage around ends but not
S as bad as before grouting . At about l;00 P.M. the water went

over spiliway . Impossible to prevent most of debris from going
over and on downstream. No leakage noted on downstream face S

until af ter  2:30 P.M. when water dep th over spillway was ap-
proximately eight inches. It was then both areas which were
grouted in 1969 started leaking — first slowly and increasing
to a rate nearly as bad as when we started this project. How-
ever, no other leakage, except end cutoff walls , was noted.
Estimate 25% of work destroyed by storm but the dam held even
with wet grout throughout structure.

Saturday , October 24 Went to dam at 11:00 A.)!. Water no longer flowing over spill—
way. No leaks on face of dam. Water must be - entering interior
of dam at or above spiliway level.

Monday , October 26 Water nearly down to stream level at noon.

Tuesday , October 27 Harold called. Something is jambing the 18 inch pipe and he
cannot remove. At 4:30 P .M. water is about eight feet deep
and rising. Located grapp ling hook for use Wednesday morning.

Wednesday , October 28 Harold called at 8:00 A.M. water level is down and a tire is
- lying in stream bed below dam.

Thursday , October 29 Water flowing in at nearly capacity of beth outlet pipes.

Friday , October 30 Water flow still at capacity of both outlet p ipes.

*****

Robert 14. Cooke , P .E. S

New Jersey License No. 13784
November 3, 1970
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CHECK UST

VISUAL INSPECTIQ!!~

BASS LAKE DAM
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dam and gate valve operators.
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APPENDIX 5

: REFERENCES

; BASS LAKE DAN

10 Letter to Mr. Sherrard , Chief Engineer , S4ate Water Supply
S Comm. from E.R. Headley & Sons, 6 July 1914.

2. Specifications for Repairs to Bass Lake Dam , dated approx.
1930.

3. Letter to Dept. of Conservation & Development , from R.L. Bertin,
White Construction Co. ,  dated 26 Aug . 1930.

4. Inspection Report by J.N. Brooks, dated 9 Sept. 1930.

5. Supplemental Report by J .N.  Brooks , dated 18 Sept1 1930.

6. Inspection Report by J . N .  Brooks , dated 25 Sept. 1930.

5- 7. Report on Dam Application , by J .N .  Brooks & H . T .  Critchiow,
dated 8 Oct. 1930.

8. Letter to Mr. L. Fenninger , Student-Faculty Assn., Princeton
University, from White Construction Co . ,  dated 8 Jan . 1931.

9. Inspection Report by J.N. Brooks , dated 5 June 1931.

10. Letter to Mr. E. Fry , Princeton University , f rom R . M .  Cooke ,
P . E . ,  dated 24 Nov. 1969.

11. Recommendations fo: Repair of Bass Lake Darn , submitted by
R . M .  Cooke & Assoc.,  revised 21 Aug . 1970.

12. Letter to Mr. S. Aziz , N . J . D . E . P .  from R.ingling Manor I nc.,
dated 2 Sept. 1972.

13. Inspection Report by W.F. Rogers , Dam Analysis Section ,
N . J . D . E . P. ,  dated 14 May 1974.

14. Inspection Report by W . S .  Kowaiski , dated 20 Sept. 1974.

15. Darns in New Jersey - REFERENCE DATA , 13 Nov . 1924.

16. Brater , Ernest F. and Kings, Horace W. Handbook of Hydraul ics
5th Edition , McGraw-Hill Book Company 1963.

17. Chow, yen Te , P h . D , Open Channel  Hydraul ics,  McGraw-Hill  Book
Company , 1959.

18. Eby , C.F., 1976 Soil Survey of Morris County, New Jersey,
U.S. Department of Agriculture , Soil Conservation
Service , 111 pp.
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19. United Stated Sept. of Agriculture , Soil Conservation Service
SCS National Engineering Handbook Section 4 Hydrology
NEH—Notice 4—102 , August 1972.
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