_ AD-AO74 572 NEW JERSEY DEPT OF ENVIRONMENTAL PROTECTION TRENTON F/6 13/2
' NATIONAL DAM SAFETY PROGRAMe LAKE CUSHETUNK DAM (NJOO34&7)+ RAHW==ETC(U)
AUG 79 A 6 POSCH DACW61=T79=C=0011
UNCLASSIFIED NL

, GEEEEENEEEEL




S —

—

fi:2s e+ |

) |
[ >
Il

lI'®

m e}




Swssmss:  Amomiir TN Tiwi  sssiescssossse
oL (/)
i RAHWAY RIVER BASIN
<t SOUTH BRANCH ROCK #WAY CREEK

HUNTERDON COIUNTY

i
4 H b
2] ¥ "//.4
" ’-,.v SN

NEW JERSEY

LAKE CUSHETUNK D.-\M

PHASE 1

\LE COPY

N)i|

NJ 00347

INSPECTION REPORT

¢ 9 Qi U

Y
.t

NATIONAL DAM SAFETY PROGRAM

;5 DEPARTMENT OF THE ARMY
Philadelphia District

Corps of Engineers
! Phnladelphua Pennsylvama

____________________________________________________




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DDC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT

REPRODUCE LEGIBLY.



SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

READ INSTRUCTIONS
REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM
T. REPORT NUMBER 2. GOVT ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER
NJOO34T
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIQD COVERED

Phase I Inspection Report
National Dam Safety Program

| Lake Cushetunk Dam

Hunterdon County, N.J.
7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

’ r\ ]
Posch, Anthony G., P.E. /ff) DAcw61-79-c7py11

';) -

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJ E T TASK
AREA & WORK UNIT NUMBER

Harris ECI
453 Amboy Ave. ,/ f ~
| Woodbridge, N.J, e
11. CONTROLLING OFFICE NAME AND ADDRES ‘/j»ﬂ.-rmnvmve y
U.S. Army Engineer District, Philadelphia ( 'l 79:..
Custom House, 2d & Chestnut Streets \ /P wumeeR oF Faces
Philadelphia, Pennsylvania 19106 50
NONITORING ‘AGENCY NAME & ADDRESS(I! different from Controlling Office) 1S SECURITY CLASS. (of this report)
\ \‘? Anthony G, /Posch Unclassified
1Sa. DECLASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of thie Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abatract entered in Block 20, it different from Report)

National Dam Safety Program, Lake

Cushetunk Dam (NJ@@347), Rahway River

Basin, South Branch Rockaway Creek,

Hunterdon County, New Jersey, Phase 1
Inspection Reporte

Copies are obtainable from National Technical Information Servnce, Spr1ngf1eld

Virginia, 22151.

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse side if necessary and identify by block number)

Dams National Dam Imspection Act Report
Embankments Lake Cushetunk Dam,N.J.

Visual inspection

Structural analysis

20. APSTRACT (Countinue en reverse side if neceesary and identify by block number)

This report cites results of a technical investigation as to the dam's ade-
quacy. The inspection and evaluation of the dam is as prescribed by the
National Dam Inspection Act, Public Law 92-367. The technical investigation
includes visual inspection, review of available design and construction records,
and preliminary structural and hydraulic and hydrologic calculations, as
applicable. An assessment of the dam's general condition is included in the
report, .

DD |S::.13 1473 EDITION OF 1 NOV 63 IS OBSOLETE % o /) g 7 1

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)

o b
el " s - -




NOTICE

THIS DOCUMENT HAS BEEN REPRODUCED
FROM THE BEST COPY FURNISHED US BY
THE SPONSORING AGENCY. ALTHOUGH IT
IS RECOGNIZED THAT CERTAIN PORTIONS ‘
ARE ILLEGIBLE, IT IS BEING RELEASED

IN THE INTEREST OF MAKING AVAILABLE |
AS MUCH INFORNATION AS POSSIBLE. |




DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT CORPS OF ENGINEL RS s

PHILADELPMIA ) NNSYLVANIA 19106 | ll\ :
| LY \:
JU M
NAPEN-D { - }
"

Honovable Brendan T. By:ae
Governor ot New Jersey f
'renton, NJ 08021 ’ '

Dear Governov Byrae:

lnclosed 1s the Phase 1 laspection Report tor Lake Cushetunk Dam in
Hunterdon  County, New Jersey  which  has  been prepared  underv
authorization of the Dam Inspection Act, Public Law 92-367. A briet
asscessment of the dam's condition is given in the front of the report.

Based on visual inspection, available vecords, calcalations and past
operational performance, Lake Cushetunk Dam, initially listed as a
high hazavd potential structurve but reduced to a signiticant hazavd
potential structure as a vesult of this inspection, iz judged to be in
poor overall condition.  The dam's spillway is considered inadequate
since 79 percent of the Spillway Design Flood-=8SDF = would overtop the
dam.  (The SDF, in this instance, is one halt of the Probable Maximum
Flood.) To insure adequacy of the structure, the tollowing actions,
as a minimum, are recommended:

a.  The spillway's adequacy should be determined by a qualified
professional consultant eagaged by the owner using wore sophisticated
methods, procedures, and studies within six months trom the date ol
approval ot this rveport.  Any remedial measures necessary to iasure
the adequacy ot the spillway and to prevent overtopping should be
initiated within calendar year 1980,

b, Within six months trom the date ot approval of this report,
engincering studies and analyses should be performed to determine the
dam's embankment and toundation coundition and structural stability.
This should include test borings to determine material properties
relative to stability and seepage and installation of observation
wells or piczometers to facilitate scepage studies. Any remedial
measures found necossary should be initiated within calendar year 1980.

LIS GRARYI [
CUSTOM HOUSE “2 0 & CHESTNUT STREETS e ..\\. -




NAPLEN=D
Honorable Breadan T. Byrne

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

(1) The existiang dam plans and drawvings should be unnotated
and updated to torm a coherent as-built set.

(2) A sate weans of lowering the lake should be provided.
this would ionvolve restoring the existing outlets to operable
condition and reinstating the footbridge across the spillway.

(3)  Repair all cracked and spalled concrete with epoxy cement.
I pox)

(4)  The cmbankment material that has been croded trom the
downstream face, particularly adjacent to the right wingwall of the
spillway, should be replaced with quarry-process stone or gravel.
Slopes should be reconstructed with keying and compaction of material
to improve stability and to support the abutments and wingwalls.
Slopes should not be steeper than 2H:1V and should be protected with
riprap near the spillway.

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

(1) Provide riprap protection along the entire upstream face
ot the dam.

(2) All brush and trees should be removed from the downstream
and upstrcam slopes to lessen the piping potential. The embankmen:
face should then be sceded to develop a growth of grass for surface
erosion protection. Remove all vegetation from cracks.

(3) Study the necessity for and, it required, provide |
additional low-level outlet facilities.

(4) A formalized program of annual inspections of the dam by
an experienced party should be initiated, utilizing the standard

visual check list in this report. Headwater and tailwater gages ]
should be installed in the dam, and read out during severe rainstorms
and at routine operating and maintenance visits to the dam. A

permanent log should be kept of all maintenance and operating events
of the dam, the lake and the outlet passages. Movement and settlement
of the embankment should be monitored regularly by means of surveying
monuments.




NAPEN-D
Honorable Brendan T. Byrne

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 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
lechnical 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.

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

Sincerely,

%
"/jaagjitlﬁeijfi;:f// 4;;2;::-

l Incl " JAMES G. TON
As stated Colonel, Corps of Engineers
District 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 O0'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

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

Treaton, NJ 08625
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LAKE CUSHETUNK DAM (NJ00347)

CORPS OF ENGINEERS ASSESSMENT OF GENERAI. CONDITIONS

This dam was inspected on 3 May 1979 by Fredric R. Harris, Inc. under
contract to the State of New Jersev. The State, under agreement with
the U.S. Army Enginee: District, Philadelphia, had this inspection
performed in accordance with the National Dam Inspection Act, Public
Law 92-367.

Lake Cushetunk Dam, initially listed as a high hazard potential
structure but reduced to a significant hazard potential structure as a
result of this inspection, is judged to be in poor overall condition.
The dam's spillway is considered inadequate since 79 percent of the
Spillway Design Flood--SDF - would overtop the dam. (The SDF, in this
instance, 1is one half of the Probable Maximum Flood.) To insure
adequacy of the structure, the following actions, as a minimum, are
recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant 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.

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

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

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

(2) A safe means of lowering the lake should be provided.
This would involve restoring the existing outlets to operable

condition and reinstating the footbridge across the spillway.

(3) Repair all cracked and spalled concrete with epoxy cement.




(4)  The embankment material that has been eroded from the
downstream face, particularly adjacent to the right wingwall of the
spillway, should be vreplaced with quarry-process stone or gravel.
Slopes should be reconstructed with keying and compaction of material
to improve stability and to support the abutments and wingwalls.
Slopes should not be steeper than 2H:1V and should be protected with
riprap near the spillway.

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

(1) Provide riprap protection along the entire upstream face
of the dam.

(2) All brush and trees should be removed from the downstream
and upstream slopes to lessen the piping potential. The embankment
face should then be seeded to develop a growth of grass for surface
eroston protection. Remove all vegetation from cracks.

(3) Study the necessity for and, 1if required, provide
additional low-level outlet facilities.

(4) A formalized program of annual inspections of the dam by
an experienced party should be initiated, utilizing the standard
visual check list in this report. Headwater and tailwater gages
should be installed in the dam, and read out during severe rainstorms
and at routine operating and maintenance visits to the dam. A
permanent log should be kept of all maintenance and operating events
of the dam, the lake and the outlet passages. Movement and settlement
of the embankment should be monitored regularly by means of surveying
monuments .

e

APPROVED: ;’*,z(;:/é /e
. JAMES G.

~Colonel, s of Engineers

District Engineer

DATE : /ZLA/’ 7/ v i
o ’
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lake Cushetunk, I.D. NJ00347
State Located: New Jersey

County Located: Hunterdon County
Stream: South Branch Rockaway Creek
Date of Inspection: May 3, 1979

Assessment of General Condition

Lake Cushetunk Dam is an earth-fill embankment approximately 615 feet
in length and 20 feet high, having a concrete spillway. The left
embankment is covered by a concrete slab for 260 feet of its length.
Lake Cushetunk Dam is in poor overall condition. There is evidence of
slow progressive settlement on both embankments. On the left embank-
ment, the concrete cover slab is cracked, and on exposed embankment
faces, erosion of fill has taken place. The concrete in the spillway
is extensively spalled at the waterline, and the footbridge over the
spillway is missing. Excessive tree and vegetative growth on the
embankment is impairing stability. There is no operable low-level
outlet. The hazard poctential is rated as "significant."

The safety of Lake Cushetunk Dam is considered guesticnable in view of
its lack of spillway capacity to pass one-half the PMF without over-
topping the dam. The spillway is capable of passing a flood egqual to
399 of the PMF, and is rated "inadequate."

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

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

1. Establish a flood warning system for the downstream communities
within three months.

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




3. Carry out a more precise hydrologic and hydraulic analysis of the
dam within six (6) months, to determine the need and type of
mitigating measures necessary. If required, conduct a study of
the means of increasing spillway discharge capacity and develop
alternative schemes for construction. This should include the
installation of headwater and tailwater gages.

4. 1Install observation wells or piezometers in the downstream em-
bankment, and log the borings to determine engineering properties
of the dam fill and foundation material. This program and a sta- ;
bility analysis based on the findings should be completed within f
six months.

5. Carry out remedial measures to the dam structure within six months, |
including repair of eroded, spalled and cracked concrete with }
epoxy cement; restoration of both low-level outlets; reinstatement |
of the footbridge; replacement of eroded fill to a slope of 2H:1V.

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

7. Provide rip-rap protection along entire upstream face within 12 |
months.

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

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

2. Provision of additional low-level outlet facilities should be
considered.

"ol R //; / /

F v/ .

Anthony G. Posch, P.E.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investi
tions. Copies of these guidelines may be obtained from the O
of Chief of Engineers, Washington, D.C. 20314. The purpose o
Phase I Investigation is to identify expeditiocusly those dams
which may pose hazards to human life or property. The assessment
of the general condition of the dam is based upon available data

and visual inspections. Detailed investigation, and analyses in-
volving topographic mapping, subsurface investigations, testing,

and detailed computational evaluations are beyond the scope of a

Phase I investigation; however, the investigaticn is intended to

identify any need for such studies.

a-
fice

(o
g
£ a

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspec-
tion team. It is important to note that the condition of a dam
depends on numerous and constantly changing internal and external
conditions, and is evoluticnary 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 hydrolocic
and hydraulic analyses. In accordance with the established Guide-
lines, the Spillway Test flood is based on the estimated "rrobable
Maximum Flood" for the region (greatest reascnably possible storm
runoff) , or fractions therecf. The test flood provides a measure
of relative spillway capacity and serves as an aid in determining
the need for more detailed hydrologic and hydraulic studies, con-
sidering the size of the dam, its general condition and the down-
stream damage potential.



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

1 LAKE CUSHETUNK DAM, I.D. NJO0347

SECTION I: PROJECT INFORMATION

1.1 General
a. Authority

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

b. Purpose of Inspection

The visual inspection of Lake Cushetunk Dam was made on May 3,
1979. The purpose of the ingpection was to make a general
assessment as to the structural integrity and operational ade-
quacy of the dam embankment and its appurtenant structures.

¢c. Scope of Report

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

1.2 Description of Project

a. Description of Dam and Appurtenances

Lake Cushetunk Dam is an earth-fill embankment, about 615 feet in
length, having a straight axis. Its height is approximately 20
feet. The main spillway consists of two concrete sections of
ogee shape on either side of a concrete pier. It is restricted
by concrete wingwalls, and is located to the right of the dam.

It has a net length of 52 feet. There is evidence that a foot-
bridge once crossed the spillway, giving access to a gate stem

of the 24" diameter low-level outlet. This bridge is now missing.

The embankment to the right of the spillway extends approximately




b.

80 fteet and consists of carth till with a concrete core wall at
the center. The upstream as well as the downstream taces have

)

irreqular slopes which are approximately 2 horizontal on 1

vertical.

The slopes have no protective blanket and are mostly covered
with vegetation (brush, growth and trees). A 30" diameter
ceramic pipe passes through the right embankment at toe level,
but this outlet is blocked.

The earthfill embankment to the lett of the spillway i1s covered
for 200 teet of its length by a 6" thick concrete slab, making

it into an auxiliary spillway. The embankment supports a growth
of trees for the remainder of its lenagth. A concrete core wall
is known to run the tull length, and has been cut down under the
auxiliary spillway. Upstream and downstream slopes are JH:1V
and the crest width is 8 feet.  The slab has transverse expansion
joints.

A recently constructed valve house, controlling one of the outlets
trom the Round Valley Resorvoir, is located about 1,000 teet
downstream of the dam. Water discharges trom below the valve
house, onto a concrete apron and thence into South Branch Rockaway
Creek.  The building is owned by the Burcau of Water Facilities
and Operation, of the State of New Jersey (ATT: Mr. W. O'Rourke
201-735-5112). It is shown in the photographs.

Location

Lake Cushetunk Dam is located in the Township ot Readington,
Hunterdon County, New Jerscy. 1t is accessible by a private road

Y

which connects to Route 2.2.
Size and Hazard Classification

Lake Cushetunk Dam has a structural height of 20 teet and a reser-
voir storage of 365 acre-feet. Since its storage is less than
1,000 acre-feet and its height is less than 40 teet, it is classi-
fied in the dam size category as being "small." A hazard potential
classification of "significant" has been assigned to the dam on
the basis of the results of the hydrologic analysis, which andi-
cates that only minor damage may be expected to the valve house
and Route 22 downstream, in the cvent ot 1/2 PMF.  Thore is one

Ny

inhabited house in the estimated flood path upstream ot Route M0,

Yoy

No damage is expected below Route 220,
Ownership
Lake Cushetunk Dam is owned jointly by:

Mr. John Ploskonka Mr. Arthur Burgess
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whose ottfice 1s located at:

701 Amboy Avenue
Woodbridge, NJ 07095 ;

(201) ©636-0020
Purpose of Dam

Lake Cushetunk Dam is intended to retain the lake for recreational
use only.

Design and Construction History

The dam was built about 1927, No drawings or specifications of
the original structure could be located. 1t appears from avail-
able correspondence, that by 1934 the embankment had settled
about 1 foot. It is assumed that about that time repair work was
done to raise the embankment to the original elevation. A severe
flood in 1955 caused heavy damage to the dam structure. The crest
of the dam was overtopped by about 1.5 feet. The downstream-fill
of the embankment was washed out in many areas, exposing the con-
crete core wall down to the foundation. The abutments and the
wingwalls of the spillway also sustained considerable damage.
Downstream damage caused by the floow 1s not on record.

Following the overtopping, the dam was repaired and moditied.

The modification was intended to provide a larger overtlow ca-
pacity at flood condition, without impairing the structural integ-
rity of the dam. To achieve that, the embankment crest on the left
of the spillway was lowered about 4' below the right embankment,
for a length of 260 feet, thus providing an auxiliary spillway

at flood condition., The new left side embankment was covered

with concrete paving along the crest as well as along the up-
stream and downstream sloping faces. The purpose of the con-
crete paving is to reduce flow friction and to prevent erosion. 4

The repair work was completed about the end of 1958. The struc-
ture was inspected by a representative of the New Jersey State
Department of Conservation, Division of Water Policy, about
January, 1959 and approved for public use.

Normal Operating Procedures

The discharge from the lake is over the unregulated spillway, and
it is allowed to naturally balance with inflow. Neither ot the
two low-level outlets are operable, and thus the lake is not
lowered on a reqular basis, Operation ot the valve house down-
stream i1s under the control of a superintendant and, at preseant,
a discharge of approximately 30 mad. is reqularly released.




Pertinent Data

Drainage Area

Discharge at Dam Site

Maximum known flood at dam site:

Ungated spillway capacity at
elevation of top of dam:

Total spillway capacity at
maximum pool elevation:

Elevation (Feet above MSL)

Top of dam:

Maximum pool design surcharge (SDF):

Main spillway crest:

Auxiliary spillway crest:
Streambed at centerline of dam:
Tailwater at inspection:
Reservoir

Length at maximum pool:

Length of recreation pool:

Storage (Acre-feet)

Main spillway crest:
Top of dam:

Reservoir Surface (Acres)

Main spillway crest:
Top of dam:
Dam

Type:

12.5 square miles

1.5 feet over top of dam

6,546 cfs
(elev. 140')

8,404 cfs
(elev. 14C.45')

140"

140.45"
134.6"
136.7"
120"

122.5"

2200 + feet (estimate)

2000 + feet (estimate)

Earth fill with concrete
core wall and spillway.




Length:
Height:
Top width:

Side slopes - Upstream:
- Downstream:

Zoning:
Impervious core:
Cutoff:

Grout curtain:

Diversion and Regulating Tunnel

N/a

Spillway

Type: Main:
Auxiliary:

Length of weir: Main:
Auxiliary:

Crest elevation: Main:

Auxiliary:

Gates:

U/S Channel:

D/S Channel: Main:
Auxiliary:

Regulating Outlets

Low level outlet:

Controls:

Emergency gate:

Outlet:

594" (effective for
‘computation)
20
8!

2H:1v
2H:1v

Unknown.
Concrete Corewall.
Not known.

None.

Double concrete ogee.
Concrete ogee.

52 (effective)
260"

134.6' MsL
136.7' MSL

None
Lake Cushetunk

Flat concrete apron to
channel.
None

1. 24" diameter gated pipe
in center of spillway.

2. 30" & ceramic pipe

h Manually operated by
handwheel, (inaccessible).

- Operating facilitjes
not known

None

None




SECTION 2: ENGINEERING DATA

2.1 Desiagn

No drawings or computations pertaining to original design could be
found. However, three drawings giving details of the 1958 reconstruc-
tion are included in the report. These drawings were obtained from
the Consulting Engineers who surveyed and redesigned the dam.

Some soil data is available in a report on soil sampling pits which
were dug in 1958. The sampling was done as part of the modification
and rehabilitation of the structure. No soil properties are given.

2.2 Construction

No records have been found covering the original construction of the
dam. The owners have no knowledge of, and do not know of anyone
having knowledge of the original construction. However, there is
information available pertaining to subsequent construction work in
the three included drawings. A permit application, dated 1957, for
repair and modification of the dam, gives some data on dimensions and
hydrology. This information is on michrofiche at the NJDEP. A brief
summary of the reconstruction history has been provided in Section
1.2.£.

2.3 Operation

No records of operation of the lake are kept by the owners. The lake
is allowed to operate naturally without regulation. Some information
on lake levels and overtopping during a 1955 flood is contained in
the above mentioned correspondence.

2.4 Evaluation
a. Availability

The availability of engineering data is fair. The best data is
contained in the drawings, which are only available from the
Consulting Engineers. The remaining available data are those
contained in the permit application of 1957 and in correspondence
between the owners' representative and the NJ Department of
Conservation - Division of Water Policy, Trenton, New Jersey.

This information is freely available from the New Jersey Department
of Environmental Protection.

b. Adequacy
The engineering data available was adequate to perform hydrologic

and hydraulic computations, although the depth of the lake is not
known. The data was insufficient to perform even an approximate




computation of the dam's stability,

the dam could be made with the data obtained in the field.

Validity

The data contained in the dr

some updating is needed.
to MSL.

awings is Predominently valid, but
The datum used does not correspond

A preliminary assessment of
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

The visual inspection made of Lake Cushetunk Dam revealed that
the dam and spillway were not in good condition, and that a
regular program of inspection and repair is required to improve
its serviceability. Water was flowing over the main spillway
during the inspection.

b. Dam

The dam exhibits signs of neglect and deterioration. On the
right embankment, extensive erosion has taken place on upstream
and downstream faces, exposing the corewall by more than 3 feet
in places. The trees growing on the dam are up to feet high and
18" in diameter, and their roots have been partially exposed,
causing the trees to lean outwards, cracking the fill locally.
The erosion is particularly severe adjacent to the right wingwall.
Seven feet from the wingwall, the core has a vertical settlement
crack. No seepage from this embankment was noted, except a
slight leak from the blocked auxiliary low-level outlet pipe,
and no animal burrows were noted.

The left embankment, modified for 260' of its length to serve as
an auxiliary spillway, is also in a deteriorated condition. The
modified section, covered on top and both faces by a concrete
slab, shows signs of settlement and erosion of fill. Extensive
surface cracking parallel and normal to the axis has taken place
on the concrete covering of the embankment. The most serious
cracking is on the upstream side of the crest, where the covering
‘ is sheared by up to 6". all cracks appear to have penetrated the
| full thickness of the concrete. In several places, vegetation
and small bushes are growing in the cracks, aggravating the cracking
process. At the toe, there is minor superficial cracking, and the
weephole drains in this zone are blocked. The upstream concrete
slab has been undermined by wave action and pronounced misalign-
ment has occurred. The unmodified section of the left embankment
is covered with a very heavy growth of trees and brush.

C. Appurtenant Structures
1. Spillway (Main)
The spillway consists of two concrete ogee weirs separated bv a

concrete pier. No slots for stop log guides are provided at the
spillway end walls. The flow over the ogees was smooth, indicating

e



4.

that horizontal alignment is good. Any leakage through or around
the spillway was not detectable due to the water flow, FErosion
has taken place at the junction between spillway and wingwalls,
and on the pier at the waterline. In the approach channel, wing-
walls are badly spalled at the waterline and the right winawall
1s cracked and sheared by 3/4 inch. The concrete spillway apron
1s in good condition except at the junction with the winagwalls,
where erosion of concrete has taken place. Undemining at the
toe of the apron is slight. Large holes in the apron downstream
of each oqee were observed, but not identified. They are possibly
baffles. ‘

)

2. Low-level OQutlet

The main low-level outlet is a 24 inch diameter pipe in the center
of the spillway at the toe. The outlet is controlled by a gate
valve with a stem extension ending at the central concrete pier.
The stem is presently inaccessible and the outlet is considered
to be inoperable. The concrete surrounding the pipe outlet is

eroded.

esS

An auxiliary low-level outlet pa: through the base of the right

embankment , and is a 30 inch diamgter ceramic pipe. Tt is not
known if this is operable and it is seeping a small amount of water.
No control facilities for this outlet were visible.

%)

. Braidge

The original footbridge giving access across the spillway and to
the low-level outlet valve shaft has been removed. The footings
are cracked, and the central pier i1s in danger of collapse due
to the severe cracking at the waterline.

Reservolr Area

The reservoir rim is moderately sloped and no indications of in-
stability were readily apparent. The slopes above the reservolr
are heavily wooded. No buildings or dwellings have been built on 3
the shoreline, with only a few boat docks. The property around
the lake 1s privately owned and it was reported that access to the
lake is controlled by the owners.

Downstream Channel

The downstream channel is a natural streambed in a broad, gently
sloping valley. The valley is heavily wooded. A large plungepocl
has formed downstream of the spillway, and the bankg around the
pool are undermined. A second channel downstream of the vight
embankment has developed, and this joins the main channel approx-

imately 200 feet downstream. 1,000 feet downstream of the dam is

a valve house for the Round Valley Reservoir, which discharqes
directly into the downstream channel. The structure appears to
be well maintained.




SECTION 4: OPERATIONAL PROCEDURES

8L Procedures

Lake Cushetunk Dam is used to impound water for recreation activities
only. The policy is to maintain a nearly constant lake level close to
the elevation of the spillway crest. The lake level is maintained by
unregulated discharge over the spillway.

The lake is not lowered or attended to on a regqular basis.

4.2 Maintenance of the Dam

There is no program of regular inspection and maintenance of the dam
and appurtenant structures. No Authority has been identified as being
responsible for operating or maintaining the dam itself and no recent
records of these functions have been found.

4.3 Maintenance of Operating Facilities

The operating facilities consist of two defunct low-level ocutlets with
manually operated valves. No recent maintenance is known to have taken
place on either facility.

4.4 Evaluation
The present procedures are not conducive to satisfactory operation of
the dam. The level of maintenance is particularly poor, and should

be amended by substantial initial repairs followed by a program of req-
ular inspection and maintenance.

10
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SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

Design

The drainage area above Lake Cushetunk Dam is approximately 12.5
square miles. A drainage map of the watershed of the dam site is
presented on plate 1, Appendix D. A Round Valley Reservoir valve
house discharges up to 30 mgd. into the downstream channel.

The topography within the basin is moderately sloped. Elevations
range from approximately 820 feet above MSL at the north end of

the watershed to about 400 feet at the dam site. Land use patterns
within the watershed are mostly forest, with light residential
development.

The evaluation of the hydraulic and hydrologic features of the
dam and lake was based on criteria set forth in the Corps Guide-
lines and additional guidance provided by the Philadelphia Dis-
trict, Corps of Engineers. The Spillway Design Flood for the dam
falls in a range of 100 year to 1/2 PMF. In this case, the upper
end of the range, 1/2 PMF is chosen since the factors used to
select the hazard classification are on the high side of their
respective ranges.

The unit hydrograph was determined by Snyder's Method.

Snyder's peaking coefficient Cp was specified by the Corps of
Engineers as 0.62. The synthetic unit hydrograph was developed
with the aid of HEC1-DB program.

Initial and infiltration loss rates were applied to the Probable
Maximum Storm rainfall to obtain rainfall excesses. The rainfall
excesses were applied to the unit hydrographs to obtain the PMF
and various ratios of PMF utilizing program HEC1l-~DB.

The SDF peak outflow calculated for the spillway and dam is
8,404 cfs. This value is derived from the 1/2 PMF, and results
in overtopping of the dam.

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

The reservoir stage-storage capacity relationship was computed
directly by the conic method, utilizing the HEC1-DB program. The
conic method assumes that the reservoir capacity resembles a
series of vertically stacked cones. The reservoir surface areas
at various elevations were measured by planimeters from U.S.G.S.

11




Quadrangle topographic maps. Reservoir storage capacity included
surcharge levels exceeding the top of the dam, and the spillway
rating curve was based on the assumption that the dam remains in-
tact during routing. :

The discharge from the valve house is less than 1% of the peak
spillway and dam outflow and is ignored in this study.

Drawdown calculations indicate that the lake would empty through
the 24" g pipe in 5 1/2 days, assuming a 2 cfs/square mile inflow.
This is considered an excessive time frame, and additional outlet
facilities are required.

Experience Data

From the reports on file at the NJDEP, some information was avail-
able. The capacity of the principal spillway is 1,200 cfs at a
freeboard of 5 feet and the capacity of auxiliary spillway is
1,880 cfs at a head of 2.5 feet. The above discharges are esti-
mated discharges and not comparable with the present calculations.

Visual Observation

The slopes around the lake are moderate and wooded. The valley
below the dam is 600 feet wide and is flat. It supports a growth
of trees and reeds. The valve house downstream does not appear

to be in danger of sustaining appreciable damage from 1/2 PMF
flows.

Overtopping Potential

A storm of magnitude equivalent to the SDF would cause overtopping
of the dam to a height of 0.47 feet. Computations indicate that
the dam can pass approximately 39% of the PMF without overtopping
the dam crest. Since 1/2 the PMF is the Maximum Spillway Design
Flood (SDF) for this dam, according to the Recommended Guidelines
for Safety Inspection of Dams, by the Corps of Engineers, the
spillway capacity of Lake Cushetunk Dam is assessed as "inadequate.'

12
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6.1

SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

Visual Observations

There are no signs of significant embankment sloughing, but local
slides and erosion are visible. No seepage was detected along
the embankment. The stability of the wingwalls is questionable
as described in Section 3¢, and this requires further investiga-
tion.

Settlement of fill in the left embankment was detected by the
continuous crack along the downstream side of the crest over the
cut-down core. The amount of settlement appears to be minor and
uniform. No evidence was found of forward movement.

Design and Construction Data

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

Operating Records

No operating records are available relating to the stability of
the dam. According to available correspondence, a severe flood
in 1955 resulted in overtopping of the embankment and caused
structural damage.

Post-construction Changes

Stability of the dam was improved by the addition, in 1958, of
an auxiliary spillway as described in Section 1l..2.a.

Static Stability

A static stability analysis was not performed for Lake Cushetunk
Dam because the lack of data on which to base assumptions of
material properties and foundation conditions might produce mis-
leading results.

Cracks in the wingwalls, the corewall and in the concrete slabs,

would all indicate that a slow progressive settlement is taking
place.

13




Seismic Stability

The dam is located in Seismic Zone 1, as defined in Recommended
Guidelines for Safety Inspection of Dams, prepared by the Corps
of Engineers. 1In general, projects located in Seismic Zones O,

1 and 2 may be assumed to present no hazard from earthquake,
provided the static stability conditions are satisfactery and
conventional safety margins exist. Until the last two conditions
are confirmed, the seismic stability is considered questiocnable.

The dam is located on the Triassic Brunswick Formation of

soft, red shale with sandstone beds, as indicated on the
Geologic Map (Plate 2).

14
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SECTION 7: ASSESSMENT/REMEDIAL MEASURES

Dam Assessment

Safety

The dam has been inspected visually and a review has been made of
the available engineering data. This assessment is subject to the
limitations inherent in the visual inspection procedures stipulated
by the Corps of Engineers for a Phase I report.

The safety of Lake Cushetunk Dam is in question because the dam
does not have adequate spillway capacity to pass the PMF or even
1/2 of the PMF without overtopping. Overtopping of the dam car-
ries with it the danger of possible progressive failure of the
dam. The dam's present spillway capacity is about 39% of the PMF.

No definitive statement pertaining to the safety of the embankment
can be made without acquisition of embankment material engineering
properties and determination of phreatic levels in the downstream
part of the embankment.

Adequacy of Information

The information uncovered was adequate to perform hydrologic and
hydraulic computations. The data was insufficient to perform even
an approximate computation of the dam's stability. A preliminary
assessment of the dam could be made by visual observation only.

Urgency

Carry out a more precise hydrologic and hydraulic analysis of the
dam within twelve months, to determine the need and type of mitigat-
ing measures necessary. If required, conduct a study of the means
of increasing spillway discharge capacity and develop alternative
schemes for construction. This should include the installation

of headwater and tailwater gages. The ability of the dam to with-
stand overtopping should also be studied.

Observation wells or piezometers should be installed in the embank-
ment to determine the location of the phreatic surface. The
borings should be logged according to the Unified Soil Classifi-
cation system by qualified personnel and samples taken to deter-
mine the values of pertinent soil parameters for stability.

This information should be obtained within six months, and should
be evaluated immediately upon acquisition to perform stability
analyses in accordance with Chapeter 4.4 of the Corps Guidelines.

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




Remedial Measures

Alternatives for Increasing Spillway Capacity

Alternatives for increasing spillway capacity are as follows:

1 [

o
.

4.

Increase the dam height, thus permitting a higher discharge
to pass over the spillway and reducing the possibility of
overtopping.

Lower either spillway crest elevation.

Increase the effective spillway crest length.

A combination of any of the above alternatives.

Other Remedial Measures

1.

The embankment material that has been eroded from the down-
stream face, particularly adjacent to the right wingwall of
the spillway, should be replaced with quarry-process stone
or gravel. Slopes should be reconstructed with keying and
compaction of material to improve stability and to support
the abutments and wingwalls. Slopes should not be steeper
than 2H:1V and should be protected with rip-rap near the
spillway. This work should be undertaken within six months.

A safe means of lowering the lake should be provided. This
would involve restoring the existing outlets to operable con-
dition and reinstating the footbridge across the spillway.
This work should commence within six months.

Repair all cracked and spalled concrete with epoxy cement
within six months.

Provide rip-rap protection along entire upstream face within
12 months.

All brush and trees should be removed from the downstream and
upstream slopes to avoid problems which may develop from

roots. The embankment face should then be seeded to develop
a growth of grass for surface erosion protection. Remove all

vegetation from cracks. This program should be started within

12 months.

Recommendations

The following additional action is recommended.

1.

Establish a flood warning system for the downstream communi-
ties within three months.

Consider providing additional low-level outlet facilities.

16
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d.

O & M Procedures

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

and settlement of the embankment should be monitored regularly

by means of surveying monuments.

it e
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APPENDIX A
CHECK LIST - VISUAL OBSERVATIONS

CHECK LIST - ENGINEERING, CONSTRUCTION, MAINTENANCE DATA
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APPENDIX B

PHOTOGRAPHS

(Taken on May 3, 1979)




Lake Cushetunk Dam

P

Fhoto No. 1 = Overall view of spillway from left side.,  The foot-bLridae
haz been removed.  Note the key shaft for the low level outlet valve in
the central butiress, and the advanced deterioration of the concrete at

the water line.
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LA L AT

Photo No. 2 = View of spillway from the viaht oembankment showing the
oxpored core-wall and the left embankment with its concrete cover,
Note al@o the crack in the upstream wingwall and the general deteriora

tion of concrete.
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Lake Cushetunk Dam

Photo No. 4 ~ View of left embankment, covered by concrete to form an
emergency spillway. Extensive cracking has occurred and vegetation is
growing in the cracks.

Photo No. 5 ~ View of left embankment looking towards the spillway.
Note that toe protection has been provided along the length of the
embankment.




Lake Cushetunk Dam

Photo No. 6 - Detail showing exposed core wall in the right embankment.
Note the settlement crack and the extensive loss of fill.

Photo No. 7 = Downstream face of the riaht embankment, showina the
second low=level outlet and the general ervosion of till.




Lake Cushetunk Dam

Photo No. 8 - view of valve house 1,000 feet downstream of the dam.
The valve house controls an outlet from the Round Valley Reservoir.

Photo No. 9 - View of area where the discharge from the valve house
enters the downstream channel.




Lake Cushetunk Dam

Photo No. 10 - View of Lake Cushetunk looking upstream from the left.
Note moderate slopes and extensive growth of trees.

Photo No. 11 - View of downstream channel area and stillina pool. Note

undermining of the banks and the fallen trees.
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APPENDIX C

SUMMARY OF ENGINEERING DATA




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

Name of Dam: Lake Cushetunk Dam

Drainage Area Characteristics: Mostly forest, with light residential development.

Elevation Top Normal Pool (Storage Capacity): 134.6' MSL (212 acre-feet)
Elevation Top Flood Control Pool (Storage Capacity): N/A

Elevation Maximum Design Pool: (SDF) 140.45' MSL (389 acre-feet)
Elevation Top Dam: 140' MSL (365 acre-feet)

SPILLWAY CREST

a. Elevation 134.6' MSL (main), 136.7' (auxiliary)

b. Type Double concrete ogee (main), concrete ogee (auxiliary)
c. Width 2' (main), 8' (auxiliarvy)

d. Length 52' (main), 260' (auxiliary)

e. Location Spillover full length of main spillway.

£. No. and Type of Gates None.

OUTLET WORK

a. Type 24" ¢ low-level outlet (inaccessible)

b. Location Center of main spillway.

¢. Entrance Inverts Not known.

d. Exit Inverts 123' MSL

e. Auxiliary Outlet Facilities 30" @ ceramic pipe (inoperable)

HYDROMETEOROLOGICAL GAGES

a. Type N/A
b. Location, N/A
¢c. Records N/A
MAXIMUM NON-DAMAGING DISCHARGE 6,546 cfs




APPENDIX D

HYDROLOGIC COMPUTATIONS
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