AD-AGB7 318  NEW JERSEY DEPT OF ENVIRONMENTAL PROTECTION TRENTON F/6 13713
NATIONAL DAM SAFETY PROGRAM. DECOZEN'S DAM (NJOO3S3) PASSAIC RI=~ETC(U)
APR 80 R J MCDERMOTY DAC'61-79-C-0011

UNCLASSIFIED




||||| 10 K
== i 32 29

gl £ 22
i
||||| TR =

HE22 it e

'MICROCOPY RESOLUTION TEST CHART



PASSAIC RIVER BASIN
TROY BROOK, MORRIS COUNTY

NEW JERSEY

DE C OZE\lu DAM

NJ 00353 Q}!A

JULu 1198

PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

P
LW

/
u '« 1 .Lb y

D\STR‘BUT\ON UNLIMITED.

[

&, DEPARTMENT OF THE ARMY

suz Philadelphia District

?El"l Corps of Engineers

| Philadelphia, Pennsylvania

§ c'cr?oﬂNTsonlsLchléO‘: PLATES: ALL DDC

\ BLA D Wh . ;
APRIL 15‘8‘"@“ T 4l s9L

cR U0 RELEA

NDDPH(] )
° ~ ll—‘v—vr-v—vw—
Al - e e b

= S IREUINS R, o

M /£0 FOR PUBLIC RELEASE;

-
'

Pp—
s’

.;'
|

96,

e



SECURITY CLASSIFICATION OF THIS PAGE (When Deta Entered) ~

Y

.- .
' READ INSTRUCTIONS

h:mw 2. GOVY ACCESSION NOJ 3. RECIPIENT'S CATALOG NUMBER |
NJ00353 87 3—1%

4. TITLE (and Subtitle) S. TYPE OF REPORY & PERIOD COVERED
Phase I Inspection Report
National Dam Safety Program FINAL
DeCozen's Dam NJ00353 .~ 6. PERFORMING ORG. REPORT NUMBER
Morris County, New Jersey

§7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

DACW61-79-C-0011

RICHARD J. McDERMOTT

9. PERFORMING ORGANIZATION WAME AND ADDRESS 0. PROGRAM ELEMENT. PROJECT, TASK |
. AREA & WORK UNIT NUMBERS

Storch Engineering

220 Ridgedale Ave.

Florham Park, N.J. 07932
1. C%NTROLLING OF'FI?,E&ANE AND ADDREiS ) 12. REPORT OATE

epartment o vironmental Protection April, 1980

Division of Water Resources = ’

P.0. Box CNO29 13. NUMBER OF PAGES

Trenton, NJ 08625 82
T3, MONITORING AGENCY NAME & ADDRESS(I{ different from Controlling Office) | 15. SECURITY CLASS. (of thie report)
U.S. Army Engineer District, Philadelphia

Custom House, 2d & Chestnut Streets Unclassified
Philadelphia, PA 19106 I'i%s. DECLASSIFICATION/ DOWNGRADING

SCHEDULE

- ‘
16. DISTRIBUTION STATEMENT (of thie Report)
Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the sbatract entered In Block 20, if different from Report)

16. SUPPLEMENTARY NOTES

Copies are obtainable from National Technical Information Service,
Springfield, Virginia 22151.

19. KEY WORDS (Continue on reverse olde if necessary and identily by block number)

Dams Visual Imgpection
Embankments . National Dam Safety Program
Structural Analysgs De Cozen's Dam

Safety

20. ABSTRACT (Tantiaus en reverse shie ¥ nesoweary and idontify by block mmmber)

This report cites results of a technical investigation as to the dam's adequacy.
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. '

FOnM
DD ,jan s I3 =omon oF 1 wov 813 OBsOLETE

SECUMTY CLASSIFICATION OF THIS PAGE (Wiven Data Entered)



5 i et A - o AR~ LA o A Th 1217 AN 25000 R 3 A S U bt

NOTICE

THIS DOCUMENT HAS BEEN REPRODUCED
FROM THE BEST COPY FURNISHED 8Y
THE SPONSORING AGENCY. ALTHOUGH
IT 1S RECOGNIZED THAT CERTAIN POR-
TIONS ARE ILLEGIBLE, 1T 1S BEING
RELEASED IN THE INTEREST OF MAKING
AVAILABLE AS MUCH INFORMATION AS
POSSIBLE.




DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE—-2D & CHESTNUT STREETS
PHILADELPHIA. PENNSYLVANIA 19106

IN REPLY REFER TO

NAPEN-N

Honorable Brendan T. Byrne QA.JU\ L
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for De Cozen's Dam in Morris
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, De Cozen's Dam, initially listed as a *high® hazard

potential structure, but reduced to a P¥significant® hazard potential
structure as a result of this inspection, is judged to be in fair overall
condition. The dam's spillway is considered inadequate because a flow
equivalent to nine percent of the Spillway Design Flood - SDF - would cause
the dam to be overtopped. (The SDF, in this instance, is one half of the
Probable Maximum Flood). To ensure adequacy of the structure, the following
actions, as a minimum aré\recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner wusing more sophisticated
methods, procedures and studies within one year from the date of approval of
this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

b. The two areas of seepage observed at the toe of the dam should be
monitored monthly in order to detect any changes in their condition.

c. With the lake drawn down, the concrete spillway and outlet structure
should be thoroughly inspected by a professional consultant engaged by the
owner within one year from the date of approval of this report. Based on
the inspection, any necessary remedial measures should be determined and
implemented. Also, the outlet structure should be repaired to prevent
leakage during times of high lake stage.

d. Within one year from the date of approval of this report, the
following remedial measures should be completed:




NAPEN-N
Honorable Brendan T. Byrne

(1) All trees on the embankment should be removed.

(2) The animal hole and erosion gully on the downstream side of the
dam should be filled and sodded.

(3) The spillway discharge channel should be renovated to increase
its capacity and prevent overflow.

e. Within six months from the date of approval of this report, the
owner should develop an emergency action plan together with an effective
warning system outlining actions to be taken by the operator to minimize
downstream effects of an emergency at the dam.

f. Within one year from the date of approval of this report, the owner
should develop written operating procedures and a periodic maintenance plan
to ensure the safety of the dam.

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 Congresswoman Fenwick of the Fifth 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 tuis report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS

: to have copies of the report available.
! ' An important aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly

request that we be advised of proposed actions taken by the State to
implement our recommendations.
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Sincerely,
: v//;f}nu't-—fj:/;fégr;-
& 1 Incl " JAMES G. TON
b As stated Colonel, Corps of Engineers
k5 District Engineer
3 % \ Accession For
[ ¥ Copies furnished: ETVS
1 ? Mr. Dirk C. Hofman, P.E., Deputy Director ggésrnar
b4 Division of Water Resources Unsnnounced
F 2 N.J. Dept. of Environmental Protection n ~tion
E & Justification e
E % P.0. Box CNO29
Trenton, NJ 08625 \
: ‘ By___
1
T Mr. John O'Dowd, Acting Chief \ pigt-itutionl e
. Bureau of Flood Plain Regulation | pyritanitics frdes o
3 Division of Water Resources " “.‘1£;6/or
7 N.J. Dept. of Environmental Protection Aval ~*£1
¢ P.0. Box CNO29 Dist spec:

Trenton, NJ 08625



DE COZEN'S DAM (NJ00353)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 14 November 1979 and 21 March 1980 by Storch
Engineers 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.

De Cozen's 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 fair overall condition. The dam's spillway
is considered inadequate because a flow equivalent to nine percent of the
Spillway Design Flood -~ SDF - would cause the dam to be overtopped. (The
SDF, in this instance, is one half of the Probable Maximum Flood). To
ensure 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 one year from the date of approval of
this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

b. The two areas of seepage observed at the toe of the dam should be
monitored monthly in order to detect any changes in their condition.

c. With the lake drawn down, the concrete spillway and outlet structure
should be thoroughly inspected by a professional consultant engaged by the
owner within one year from the date of approval of this report. Based on
the inspection, any necessary remedial measures should be determined and
implemented. Also, the outlet structure should be repaired to prevent
leakage during times of high lake stage.

d. Within one year from the date of approval of this report, the
following remedial measures should be completed:
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(1) All trees on the embankment should be removed.

B

(2) The animal hole and erosion gully on the downstream side of the
dam should be filled and sodded.

Cofppnt BoaTen W

(3) The spillway discharge channel should be renovated to increase
its capacity and prevent overflow.
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e. Within six months from the date of approval of this report, the
k2 owner should develop an emergency action plan together with an effective
warning system outlining actions to be taken by the operator to minimize
downstream effects of an emergency at the dam.
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f. Within one year from the date of approval of this report, the owner
should develop written operating procedures and a periodic maintenance plan
to ensure the safety of the dam,

ﬂg,,_.vw.v..
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APPROVED: - % 17«4-—41\%2-—-
JAMES G. TON-

Colonel, Corps of Engineers
District Engineer

DATE: j«l'i x4
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Assessment of General Condition of Dam

Based on visual inspection, past operational performance and Phase |
engineering analyses, DeCozen's Dam is assessed as being in fair overall
condition.

Based on investigations of the downstream flood plain made in connection
with this report, it is recommended that the hazard potential classification
be downgraded from "High" to "Significant" hazard.

Hydraulic and hydrologic analysis indicate that the spillway is inadequate.
The discharge capacity of the spillway is not sufficient to pass the
designated spillway design flood (SDF) without an overtopping of the
dam. (The SDF for DeCozen's Dam is equal to one-half the probable

- maximum flood.) The spillway is capable of passing approximately

4 percent of the probable maximum flood, or 8 percent of the SDF.
Therefore, the owner should, in the future, engage a professional
engineer experienced in the design and construction of dams to perform
more accurate hydraulic and hydrologic analyses. Based on the findings
of the analyses, the need for and type of remedial measures should be
determined and then implemented.
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Two areas of seepage were observed at the toe of dam. Arrangements

should be made in the near future to monitor the seepage on a monthly
basis in order to detect any changes in its condition. The monitoring
should be performed by a professional engineer experienced in the
design and construction of dams.

In addition, it is recommended that the following remedial measures be
undertaken by the owner in the future:

1) Vith the lake drawn down, the concrete spillway and outlet
structure should be thoroughly inspected by a professional

engineer experienced in the design and construction of dams.
Based on the inspection, any necessary remedial measures
should be determined and then implemented. Also, the outlet
structure should be repaired to prevent leakage during times
of high lake stage.

2) All trees on the embankment should be removed.

3) The animal hole and erosion gully on the downstream side of
the dam should be filled and sodded.

4) The spillway discharge channel should be renovated to increase

BT

its capacity and prevent overflow.

In the near future, the owner of the dam should develop written operating
procedures and a periodic maintenance plan to insure the safety of the
 dam.

/Q&/M/ / (/zuc#
Mc

Richard J. Dermott P.E.

John E. Gribbin, 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 | Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase | Investi-
gation 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 are beyond
the scope of a Phase | investigation; however, the investigation is

£ LT AN AU S A B 2 m v i [T

Seme————ee e S

intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. It is important
to note that the condition of dam depends on numerous and constantly
changing internal and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condition of the dam

will continue to represent the condition of the dam at some point in the
future. Only through continued care and inspection can there be any
chance that the unsafe conditions be detected.

Phase | inspections are not intended to provide detailed hydrologic and

hydraulic analyses. In accordance with the established Guidelines, the

.Spillway Test flood is based on the estimated "Probable Maximum Flood" ;
. for the region (greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative spillway capacity
and serves as an aid in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential,

e L
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PREFACE

\ This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase | Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314, The purpose of a Phase | Investi-
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gation is to identify expeditiously those dams which may pose hazards

‘oo ampt Rl ko

to human life or property. The assessment of the general condition of
the dam is based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are beyond
the scope of a Phase | investigation; however, the investigation is

intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. It is important
to note that the condition of dam depends on numerous and constantly
changing internal and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condition of the dam

will continue to represent the condition of the dam at some point in the
future. Only through continued care and inspection can there be any
chance that the unsafe conditions be detected.

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

DECOZEN'S DAM, 1.D. NJ00353

SECTION 1: PROJECT INFORMATION
1.1 General
a. Authority

Public Law 92-367, August 8, 1972 authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a
National Program of Dam Inspection throughout the United
States. The Division of Water Resources of the New Jersey
Department of Environmental Protection (NJDEP) in cooperation
with the Philadelphia District of the Corps of Engineers has
been assigned the responsibility of supervising the inspection
of dams within the State of New Jersey. Storch Engineers
has been retained by the NJDEP to inspect and report on a
selected group of these dams. The NJDEP is under agreement
with the Philadelphia District of the Corps of Engineers.

b. Purpose of Inspection

The visual inspection of DeCozen's Dam was made on Nov-

E ember 14, 1979 and March 21, 1980. The purpose of the

‘ inspection-was to make a general assessment of the structural
integrity and operational adequacy of the dam structure and
‘ its appurtenances.




1.2 Description of Project

Description of Dam and Appurtenances

DeCozen's Dam is a rock fill embankment with a concrete I
chute-type spillway and a stone masonry wail located along its |
upstream side.

A paved walkway is located along the embankment crest which
is oriented in a north-south direction. The upstream face
consists of a concrete capped stone masonry wall for the
majority of its length, the remainder of which consists of a
concrete wall.

The spillway is located at the left, or north, end of the dam
and consists of a concrete lined channel across the crest and
extending approximately 20 feet down the natural slope adjacent
to the left end of the dam. At the end of the concrete
channel, an earth channel conveys discharge to a small lake
located immediately downstream from the subject dam. A
timber walkway spans the spillway at the dam crest.

The outlet works is located immediately south of the spillway
and consists of a cut through the embankment lined with
stone masonry and concrete abutments or training walls. The
outlet is regulated by timber stoplogs. The discharge channel
consists of a concrete lined channel containing concrete baffle-
like obstructions. A timber walkway spans the outlet opening
at the dam crest.

The dam has an overall length of 250 feet and a crest elevation
of 327.4, National Geodetic Vertical Datum (N.G.V.D.). The {
dam crest is taken to be the top of the wall forming the




upstream face of dam. The elevation of the spillway crest is
325.7 while that of the outlet discharge channel bottom is
316.5. The height of dam is 10.9 feet.

Location

DeCozen's Dam is located on property of the Interpace Corpora-
tion office complex in the Township of Parsippany-Troy Hills.
The dam is readily accessible by internal roads of the office
complex.




C. Size and Hazard Classification

Size and Hazard Classification criteria presented in "Recommended
Guidelines for Safety Inspection of Dams," published by the
U.S. Army Corps of Engineers are as follows:

SIZE CLASSIFICATION

Imgoundment

Storage (Ac-ft) Height (Ft.)
Small <1000 and >50 <40 and 225
Intermediate 21000 and <50,000 240 and <100
Large 250,000 2 100

HAZARD POTENTIAL CLASSIFICATION

Category Loss of Life . Economic Loss
: (Extent of Development) {Extent of Development)

Low None expected (no per- Minimal (Undeveloped to ]
manent ‘structures for to occasional structures '1
human habitation or agriculture)

Significant Few (No urban develop- Appreciable (Notable
ments and no more than agriculture, industry
a small number of or structures)

inhabitable structures

High ‘More than a small Excessive (Extensive
number community, industry or

agriculture)




The following data relating to size and downstream hazard for
DeCozen's Dam have been obtained for this Phase | report:

Storage: 51 Acre-feet

Height: 10.9 feet

Potential Loss of Life:
A heavily travelled road, Cherry Hill Road, is
located downstream from the dam. Across Cherry
Hill Road an office building and parking area are
located in the flood plain of the dam. Failure of

the dam could possibly cause loss of life. 1

Potential Economic Loss: 1

Cherry Hill Road and the downstream office building
as well as cars in its parking area could sustain
damage as a result of failure of the dam.

Therefore, DeCozen's Dam is classified as "Small" size and
"Significant" hazard potential.

d. Ownership
DeCozen's Dam is owned and maintained by the Interpace
Corporation, Cherry Hill Road, Parsippany-Troy Hills, N. J.

Telephone 201-335-1111,

e. Purpose of Dam

The purpose of the dam is the impoundment of a lake used
for recreation and aesthetics.




1.3 Pertinent Data

Design and Construction History

DeCozen's Dam reportedly was designed in 1954. However,
no information concerning the design or construction is available.

Normal Operational Procedures

The dam and appurtenances are maintained by the maintenance
crew of Interpace Corp. There is no fixed schedule of maintenance;
repairs are made as the need arises.

The maintenance department reports that normally before
every major storm stoplogs are pulled to provide more retention
capacity. It is also reported that the dam has not been overtopped

during the last ten years.

Drainage Area 0.4 Sqg. Miles
Drainage at Damsite
Maximum flood at damsite Unknown

Outlet works at normal pool
elevation ' 48 c.f.s.

Spillway capacity at top of
dam 50 c.f.s.

Elevation (feet above MSL)

Top of dam 327.4
Maximum pool-design surcharge 328.7
Normal pool 325.9 ’
Spillway crest 325.7
Discharge channel invert 316.5
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Reservoir

Length of maximum pool
Length of normal pool

Storage (Acre-feet)
Spillway crest
Design surcharge

Top of dam

Reservoir Surface (Acres)

Spillway crest
Top of dam

Maximum pool - design surcharge

Dam

Type
Length
Height
Side slopes

Embankment - Upstream

- Downstream

Zoning
Impervious core

Cutoff
Grout curtain

Diversion and Regulating Tunnel

1400 feet (Estimated)
1200 feet (Scaled)

38 Acre-feet
63 Acre-feet
51 Acre-feet

10.0 Acres
11.7 Acres
13.1Acres

Rockfill (Reportedly)
250 feet
10.9 feet

3 horiz. to 1 vert.

3 horiz. to 1 vert.
Unknown

Stone masonry on upstream
side of embankment
Unknown

Unknown

N.A.




Spillway

Type

Width of control section
Crest elevation

Gates

Upstream channel
Downstream channel

Outlet Works (Functioning as auxiliary spiliway)

Type

Width

Crest elevation
Gates

Upstream channel
Downstream channel

Regulating Outlets

Timber stoplogs between 2 stone masonry and concrete
abutments or training walls in cut through embankment.

Uncontrolled concrete chute

9 feet

325.7

N.A.

N.A.

Earth channel discharging into
downstream lake

Sharp crested weir
3.9 feet

325.9

Stoplogs form weir
N.A. ' ’
Concrete channel discharging
into downstream lake |




2.1

2.2

2.3

2.4

SECTION 2: ENGINEERING DATA

Design

No calculations, reports or plans pertaining to the design of the
dam are available.

Construction

No data or reports pertaining to the construction of the dam are
available.

Operation
No data pertaining to the operation of the dam are available,
Evaluation

a. Availability

No engineering information pertaining to the dam is available.

b. Adequacy
Available data is not adequate to be of significant assistance
to the performance of a Phase | evaluation. A list of absent
information is included in paragraph 7.1.b.

c. Validity

The validity of engineering data cannot be assessed due to

the absence of data.
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

The inspection of DeCozen's Lake Dam took place on Nov-
! ember 14, 1979 and March 21, 1980 by members of the staff of
Storch Engineers. A copy of the visual inspection check list
is contained in Appendix 1. The following procedures were
employed for the Inspection:

1)  The embankment of the dam, appurtenant structures
and adjacent areas were examined.

& 2) Areas of suspected seepage were noted and located.

? 3) The embankment and appurtenant structures were

j" measured and key elevations determined by the use
of a surveyor's level.

4) The embankment and appurtenant structures and
adjacent areas were photographed.

5) Depths of water were measured at various locations
in the lake.

b. Embankment

The paved walkway on the crest was in generally good condition.
The stone masonry wall along the upstream face was in generally
satisfactory condition except at two points where the concrete
cap was broken and the top of wall deteriorated. Two areas

of seepage were noted on the downstream side of the dam.

The downstream face was very wet and soft near the toe at

the approximate center of the dam and a small area of standing

water was observed immediately downstream from the toe
about midway between the center and the north end of the
dam.

: 10 <
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On March 21, 1980, during a storm, leakage was observed
discharging from the junction between the left training wall of
the outlet works and the downstream side of the embankment.
The lake stage was approximately 0.5' above the spillway
crest. The leakage was discharging as a trickle.

The downstream face was covered with a stand of cut grass
and some small trees were located along the crest. The top
of a stone masonry wall was exposed at various locations
along the downstream side of the crest. The full extent of
the wall could not be determined at the time of inspection.
One animal hole was observed on the downstream face.

A ditch or gully was observed on the downstream face running
from the spillway to the outlet works discharge channel. The
gully appeared to be the result of overflow from the spillway
or overtopping of the dam., On March 21, 1980, during a
storm, the spillway discharge channel was overflowing into

the gully.

Riprap was observed along the sloped upstream face, adjacent
to the stone masonry wall. The stones appeared to be of
adequate size.

Spillway and Outlet

Concrete surfaces in the spillway chute appeared to be in
satisfactory condition. The stone masonry headwalls at the
upstream end of the spillway and outlet structures were
generally in good condition.

The concrete bottom portions of the outlet works training
walls appeared to be in satisfactory condition. The stone
masonry portions appeared to be sound but some deterioration

11
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in the form of dislodged stones was noted. The concrete cap
was significantly spalled around its edges. Concrete surfaces
in the outlet channel were in satisfactory condition.

The downstream surface of the set of timber stoplogs appeared
to be in satisfactory condition. The timber walkways spanning

the spillway and outlet works were in satisfactory condition.

Reservoir Area

The shores of the lake are grass covered at the east end and
tree lined at the west end. Slopes are generally moderate.
Soundings in the lake in the vicinity of the outlet works

indicated little accumulation of sediment.

Downstream Area

Immediately downstream from the dam lies a small lake into

which the downstream channel discharges. A heavily travelled
public road (Cherry Hill Road) is located immedi‘ately downstream
from the second lake, Beyond the road, flow from the down-
stream channel is conveyed by a 10-foot diameter corrugated
metal pipe. A large office building and parking area are

located downstream from the road.
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SECTION 4: OPERATIONAL PROCEDURES

Procedures

The level of water in the impoundment of DeCozen's Dam is regulated
naturally by discharge over the concrete spillway and timber
stoplogs of the outlet works. Reportedly, the stoplogs are pulled

at the time of intense storms to augment the spillway and to increase

retention capacity.

The timber stoplogs are also pulled to lower the lake to facilitate
maintenance operations. Reportedly, in 1970 the lake was lowered
three-quarters of its full depth for maintenance purposes and since
then the lake has been lowered 8 inches each year for lake main-
tenance.

Maintenance of the Dam

Reportedly, the only program of regular maintenance of the dam
and appurtenant structures is the mowing of grass and the removal
of weeds. Other maintenance is perfermed on an "as needed"
basis by Interpace Corp.

The most recent maintenance was repair to the concrete at the
outlet works and the spillway in 1970.

Description of Warning $- ~tem _ ; {

Reportedly, no formal warning system is in use at the present i

time.

ke iz

Evauluation of Operation Adequacy

Maintenance documentation is poor; however the general condition
of the dam indicates that maintenance has been generally adequate.

13
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Maintenance of the dam appears to be insufficient in the following

areas:

1) Concrete cap on upstream stone masonry wall was broken.
2) Erosion gully not filled and stabilized.
3) Animal hole not filled.

Operation of the dam during storms reportedly has been successful

in preventing overtopping of the embankment.

14
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SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

Design Data

The quantity of storm water runoff that the spillway should
be able to paés without an overtopping of the dam is based
on the size and hazard classification of the dam. This runoff,
called the Spillway Design Flood (SDF), is described in terms
of frequency or probable maximum flood (PMF) depending on
the extent of the dam's size and potential hazard. According
to the "Recommended Guidelines for Safety Inspection of
Dams," published by the U.S. Army Corps of Engineers, the
SDF for DeCozen's Dam falls in a range of 100-year frequency
to 1/2 PMF. In this case the high end of the range, 1/2
PMF, is chosen because of the hazard potential resulting from
the road and office building downstream from the dam.

The SDF hydrograph for DeCozen's Lake was computed by the
HEC-1-DB computer program using the Soil Conservation

Service triangular unit hydrograph with the curvilinear transforma-
tion. Hydrologic computations and computer output are

contained in Appendix 4. The calculated SDF peak inflow for
DeCozen's Dam is 1047 c.f.s.

Discharge capacity for the spillway was computed by considering
free discharge through the spillway chute and over the- stoplogs
of the outlet works. Hydraulic computations are contained in
Appendix 4.

The SDF was routed through the dam by the use of the

HEC-1-DB computer program using the modified Puls method.
In routing the SDF, it was found that the dam would be

15
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overtopped to a depth of 1.3 feet. Accordingly, the subject

spillway is assessed as being inadequate in accordance with
criteria developed by the U.S. Army Corps of Engineers.

Experience Data

The maintenance department of Interpace Corp. reported that
the dam has not been overtopped due to high lake water level
during the last 10 years. No experience data relating to the
period preceding the past 10 years could be obtained.

Visual Observations

A gully was observed on the downstream side of the dam in
the vicinity of the spillway. Based on observations made
during a storm the gully has apparently been formed by
overflowing of the spillway discharge channel.

Overtopping Potential

As indicated in paragraph 5.1.a, a storm of magnitude equiv-
alent to the SDF would cause overtopping of the dam by a
depth of 1.3 feet above the top of dam. The spillway is
capable of passing approximately 4 percent of the PMF or 8
percent of the SDF with lake level equal to the top of dam
(elev. 227.4).

16




SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

Visual Observations

The embankment appeared at the time of inspection to be
outwardly stable. However, two areas of suspected seepage
were observed at the toe. The effect of the observed seepage
on the structural stability of the dam cannot be assessed with
the information available for this Phase | study. However,
the seepage does not appear to indicate immediate embankment

instability.
Generalized Soils Description

The generalized soils description of the dam site consists of
recent alluvium composed of stratified materials deposited by
streams overlying glacial quaternary deposits. The quaternary
deposits consist of a thin layer of glacial stratified drift
overlying a thicker layer of glacial ground moraine. The
stratified drift is composed of silty sands, silty gravels,
sandy gravels and gravelly sands. The quaternary deposits
overly soft red shale bedrock identified as the Brunswick
Formation.

Design and Construction Data

Analysis of structural stability and construction data for the
embankment and spillway structure are not available.

Operating Records

No operating records are available for the dam.




e. Post Construction Changes

According to the maintenance department of Interpace Corp.,
the extension of the masonry wall on the upstream side of the
south end of the dam in 1970 was the only post construction

change.

f.  Seismic Stability

DeCozen's Dam is located in Seismic Zone 1 is defined in
"Recommended Guideline for Safety Inspection of Dams,"
which is a zone of very low Seismic activity. Experience
indicates that dams in Seismic Zone 1 will have adequate
stability under seismic loading conditions if stable under
static loading conditions. DeCozen's Dam appeared to be
outwardly stable under seismic loading conditions at the time

of inspection.

18
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

Assessment

Safety

Based on hydraulic and hydrologic analyses outlined in Section 5
and Appendix 4, the spillway of Decozen's Dam is assessed as
being inadequate.

The dam appeared, at the time of inspection, to be generally
outwardly stable. Two areas of seepage were observed on
the downstream side of the dam near the toe. However, the

observed seepage does not appear to be an indication of
immediate embankment instability.

Adequacy of Information

Information sources for this study include: 1) field inspection,
2) USGS quadrangle, 3) aerial photography and 4) consultation
with representatives of Interpace Corp. The information
outlined is sufficient to allow a Phase | assessment as outlined

in "Recommended Guidelines for Safety Inspection of Dams."
Some of the absent data are as follows:

1) Soils Report

2) Construction drawings and as-built plans
3) Structural Design Report

4) Hydraulic Design Report

5) Maintenance Documentation

19
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c. Necessity for Additional Data/Evaluation

Although some data pertaining to DeCozen's Dam are not

available, additional data are not considered imperative for
this Phase | evaluation.

7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in para-
graph 5.1.a., the spillway is assessed as being inadequate.
It is therefore recommended that a professional engineer
experienced in the design and construction of dams be engaged ]
in the future to perform more accurate hydraulic and hydrologic
analyses. Based on the findings of the analyses, the need

for and type of remedial measures should be determined and
then implemented.

Two areas of seepage were observed at the toe of dam.
Arrangements should be made in the near future to monitor

the seepage on a monthly basis in order to detect any changes
in its condition. The monitoring should be performed by a
professional engineer experienced in the design and construction
of dams.

In addition, it is recommended that the following remedial
measures be undertaken by the owner in the future:

1) With the lake drawn down, the concrete spillway
and outlet structure should be thoroughly inspected
by a professional engineer experienced in the
design and construction of dams. Based on the

inspection, any necessary remedial measures should

20




be determined and then implemented. Also, the

[P

outlet structure should be repaired to prevent

leakage during times of high lake stage. -
2) All trees on the embankment should be removed.
3) The animal hole and erosion gully or the down-
stream side of the dam should be filled and sodded. ]
4) The spillway discharge channel should be renovated '
to increase its capacity and prevent overflow.

b) Maintenance
In the near future, the owner of the dam should develop 1

written operating procedures and a periodic maintenance plan
to insure the safety of the dam.

21
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AR Recent alluvium composed of stratified materials deposited
by streams.

GS-12 Glacial stratified drift deposited by melt waters flowing from
the Wisconsin glacier composed of silty sands, silty gravels,

sandy gravels and gravelly sands.

GM-4 Glacial ground moraine composed of silts and silty sands
deposited during the Wisconsin glaciation.

NOTE: Information taken from Rutgers University Soil Survey of
New Jersey, Report No. 9, Morris County, and Geologic Map

of New Jersey prepared by Lewis and Kummel.
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APPENDIX 1

Check List - Visual Inspection
Check List - Engineering Data
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APPENDIX 3

Photographs




PHOTO 1
ENTRANCES TO SPILLWAY AND OUTLET WORKS

PHOTO 2
DOWNSTREAM SIDE OF OUTLET WORKS SHOWING STOPLOGS

DE COZEN'S DAM
14 NOVEMBER 1979




PHOTO 3
SPILLWAY DISCHARGE

< iy e

PHOTO 4
OUTLET WORKS DISCHARGE

DE COZEN'S DAM
14 NOVEMBER 1979
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PHOTO 5
CREST OF DAM

PHOTO ©
TIMBER WALKWAYS OVER OUTLET WORKS AND SPILLWAY

DE COZEN'S DAM
14 NOVEMBER 1979
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PHOTO 7
UPSTREAM FACE OF DAM

PHOTO 8
DOWNSTREAM FACE OF DAM

DE COZEN'S DAM
14 NOVEMBER 1979




PHOTO 9
SEEPAGE AT TOE OF DAM

PHOTO 10
SPILLWAY DISCHARGE CHANNEL

DE COZEN'S DAM
14 NOVEMBER 1979
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APPENDIX 3

Engineering Data




ST e TR T T

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Partly wooded, partly developed

ELEVATION TOP LORMAL POOL (STORAGE CAPACITY): 325.9 (38 acre-feet)
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.

ELEVATION MAXIMUG DESIGH PoOL: 328.7

ELEVATION TOP DAM: 327.4

PRINCIPAL SPILLWAY CREST:

a. Elevation 325.9

b. fype Concrete chuté
c. Width 9 feet

d. Length 37 feet

e. Location Spillover_ Across top of dam at north end

f. Number and Type of Gates_  None

AUXILIARY SPILLWAY CREST: Outlet works function as auxiliary spi]Tway

a. Elevation_ 325.9 Coe

b. Type 'Sharp crested weir (stoplogs)
¢c. HWidth -

d. Length 3.9 feet

e. Location Spil]o#er At centerline of dam

f. Number and Type of Gates_ One gate (stoplogs)
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OUTLET WORKS:

a. Type Timber stoplogs

b. Llocation Adjacent to spillway

c. Entrance invert 316.5

d. Exit invert 316.5

e. Emergency draindown facilities:

HYDROMETEOROLOGICAL CACES:

None

Pull stoplogs

a. Type

N.A.

b. Location

N.A.

C. Records

N.A.

MAXIMU1 NON-DAMAGING DISCHARGE:

(Lake stage equal to top of dam).

50 c.f.s.




APPENDIX 4

Hydraulic/Hydrologic Computations
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STORCH ENGINEERS ' Sheet_| __of _L1O
Project DE _ (O2EN'S DA Made ByS_TU.___ _Date /Y50
Chkd By RL__ Date_2/12/80
HyDROLOGY
HYDROLOGIC ANALYSIS - RUNOFE HYQROGPARPH

WL RE  DIVEWOPED BY THE HEC- 1-DR
COM‘;L\T'EE PROGRAM (s1INg THE S¢S
TRAVGULAR ulNIT HYDEOGRAPH W ITH THE
CLIRVILINEAR  TRANS FORMA TN .

DPAWAGE AREA = o4 SQRUARE MwELs

{OFICTRR2ANTON DATA

INMTALC INFILTRATION) = WO N

CONSTANT NEWLTRATION = Ot IN, /HOUR

TIWWME  OF (DNCENTRATION

BY CHABT ON S(S, TR-SS  OUERLAUD Frow

OVERLAVD  FuWW 4200 FT ot 6%
CHANNEL Feow 900 FT at 2%
T = (%oo ¢ 202\ 1 . 1S +.1) = .92 HoukS
.6 1.5 | 3000




~rr = 7 m PR roT— " "
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e Sk \ et J .

STORCH ENGINEERS Sheet_2__of _10
Project DE  ¢c0zens DAANA Made BySTO _ Date \/\4/8B0
Chid By__KL__ Date 212/ 80

TIME OF (ON(ENTRATION - BY KEBRRY - P& 14-36
"HANDROOK Of APPUED HYDEOLOGY™
- CHOW

122-"4 - 2/3 L‘)L /\j—s—

WHERE ¢ Tc - overland bwe of wncenbration (min)

L = lengtn of owerlomd Flovs (Fe)
* - Paghwess wehiuent (= Ou)

S: Slope = 6 %

1:2'"’ = %/5 (4300) (0.u4) /o6

overtomd T, = S2Z mnutes = .87 Houks
chonnel T Fom pryovs poged = .17 Houws
1.0 HoukRsS
TotAL T = |.O Houes

Tine OF CONCENTEATOA) -~ By CALIFOBNIA CUWERTS PRACTICC
Ceof besighy OF SMACC DAMS” py T

Te = (H_;Q_L;BO:SOS T Tme of wmeentrotica (hoors)
W L= (rglin of watercoorse (mdes)
H = elovabon o Fevonce o ket
17 (M(.esf)"-‘&s | L+ S200
_ 2719 H- 2-'50

T = 0.3 #HOues




STORCH ENGINEERS | Sheet__ S of _I0
Project _[DC  COZEMNS DDA Made By STO__Date 1 /14/&
Chid By__ KL Date 2!/ 80

L geew e

| JHRNY

TWE OF (ONCEMTRATION - BY™ SNYdER  Pg '35
“WTRODUCTION TD HYD ROLOGY ¥
VIESSMAN €T AL

&7 C (L) whew!
€. lag ame (hours)

C¢ = coefhicient ®plesenbing variohons

of wotorshed slbopes § sfom%es
ave Cé = 2.0

L= lehjﬂ\ of mamn chonnel bowr puibt
b duide (0.95 mices)

Le = Longh a(ay mamn  Channel ¢o a
pourt opposcte the walusieod
centrocd (0.40 mices)

tes 2.0 (L40 <. 95)°
LA§= |L.§ HOUPS

SNYDERS MeTHOD GENEBAWY WOT APPLICABLE 1O DRANAGE
AREAS (eSS THAN 10 SQUAEE MIES .°. 4 =15 Wik
Lot B¢ (ONSIDERETS 1N (HOCSING (A TIME  Fof
coMputeg INPUT

LAG TWME ~ O0.54 Houes




STORCH ENGINEERS

Project__DNE (026N DAM

Sheet 4 _ of IO

Chkd By (<l/ Date 2/”’]80

LALE StoeaqE

Made By.STO Date 1/14/30

VOLUME

ELEYano) ( M.S.L)

4.3
326.3
328
330
332

334

INFORMATION

TAKEAN DURING F.w@EeLd

ACRIAL

STORAGE (AC-FT)

o
40
357
706
190

(25

DETERCMINED FROAM SOUNDINGS

lN$PECDoM AND

TOPOGRAPHILAL  MAPS

S U U
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STORCH ENGINEERS | Sheet_S__ of _ 10
Project__DE  COPENS DA Made By _STO__ Date _//15/80
Chkd By RL_ Date 212/ 2o

HYpeAuULL

mﬂhﬂ:‘-ﬂ»s.«)“;#ﬂ@ﬁ al R e .

l—> DAM (CeEST
el 314 ;
V-

)

J-’ _L__ el 32595

.S
T ‘x
f—3- } 1[ 3" 11 11 3 '-—7} h SPULWAY C

V4 74 el 3257

AN 707N

SPILLWAY ELEVATION SPILWAY  SECTION

DAM  (REST

L 327
== /|  n . -y T

/\ / N ~
"1 \ceest os <k, h,
SOPOGS P/
’ et 325.9 , et 32645
165 -

JABOAREE

3 .

OuTiET WoRKS ECLEVATION OuteeT woers SEecTION
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STORCH ENGINEERS » Sheet
Project DE _cozeNs DAAA Mads BySTD__ Date V/I5/20

6 of.J.Q

Chkd By R Dafoy"'/gg

STAGE DISCHARGE TARULATION

DiscHARGE AT THe SPILLWAY 1S TREATED Ag OB\ FicE
Flow AT wateR  (evers GReater mAN 326.2 (h, Ta2s‘)
AT WATER (rFVELS GQeEATER THAN 325.9 THERE 15 ADDI(-~
TOMvAL LMo TROLLED DIXHARGE Ouer THe TMRER
SOPLGs AT Mg OUTLET WORKS. TS DISCHARGE 1S
TREATED AS  Flowd O)ep A SRARP- (ResTED weiR AT
WATER  LEVELS (€SS THAMN 3274 (HE 1.8') AND As
ORIFice Flow AT WATER Lovers CIPEATER THAN]

3279 (hy2 0.715')

. NOTE 2 DiscHARGE UALUES 1 THE Fowowing

TARULATION po  NOT INAUDE  oUeRPPING OF
250° OF DAM  ceexT As ™S wite Re

COUPUTED RY  HEC -1-DR oMPUTER RO GRAM
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STORCH ENGINEERS | Sheet__1_of _10

Project DE COZENS DAM Made By_STO _ Date '/ 'S/8>

Chkd By__RL__ Date_2/!4/20

STAGE - bnsCtnAeQe TARULATIOAS  (cont)

o v s < S 4 V2 e el e calls X

: FORMULAS  used W STAGE - DISCHARGKGE TABULATION) ARES

oece Foow R Qoe = CA\/ 23k :  h>head for onhe 1
OVeERTOPPING F (OW ; Qoy = cL Hgfz , H* head for oder-\oppms
SPILLWAY oUTLET WORKS 1
A: 45 s¢ A- S8 SF :
Coewice *0b Cofe = Ob ,
L= 30
Covecrtorrng = 33 (AE For ©O'LH<B)
| ]
1 ; WATER SPILWAY DISCHARGE | DISCHARGE AT OUMET  woers ‘l TOTAC -
i Lever CREST €1 225.7) STOPOGS C(REST €L. 3259 1DwcHAREE
4 3 h, () IO” (CFSY |hy (F4) | Qup (CFIH, Gt 1 Qoy (crs)r; day) ‘
] i 325.7 o o NA.| - | o o o
1 326.2 0.25 0.8 N.A. - 0-3 2.1 129
i 327 .08 22.8 NA - Y - 3.0
‘ 324 lhus 26-1 NA - KN 23.6 | 49.7
. 328 2.95 310 .35 32.S DA - 63.5
T 329 3.05 37.8 2.35 4z.8 | NA - 80.6
330 4.0s 43.6 235 | St Na - ay.y
3| 5.0 ug.? 4,35 S&.2 | NA - 1069
332 605 53.3 S35 | 646 | MA ~ 1172.9
333 .08 §7%.6 635 | 104 NA -~ 128.0
334 8.08 ©\.S .35 18.92 NA - 1372.2

N.A, = NOT APPLILATLE

| ¥ VALUES of "¢’ WERE ORTAWED FEOM THE “HAMDBOOK

Caw ? eb LT

OF BYDRAULKS”  RBY BQATEQF; eiNg




s,

DAM Made By SO___Date _!/1S

Chkd By R pate 1%,

€L 3274 Q: Y49.71 CRS

Project___ DE__COZENS
STAGE - DISCHARGE  CURJE
B}—
WL Q (CFS)
332 02%.7 o)
326.2
227
32704
33,4 328
- 329
* 330
u‘,)’ 33
332
330-
5 333
- -
Qh!) 329-
<
2
. 328
321-
TOP OF DAM
326 -

40 60 8 100 120

DISCHARGE  (CFS)
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. STORCH ENGINEERS ' Sheet_ 9 _of PO
Project_DE___COZENS DAM Made By STO _ Date //'8/80_
Chkd By__RL __ Date _4'*[ 20

A G Y pe e

OUTLET WORKS  (CAPACITY

( : OUTLET WORKS (ONSIST OF TWEWE STIPLOGS AT
THE DOWNSTREAM END ofF A cOT THROUAH THE
DAM (See DATE 6). ASSUME  DRAWDDWA)  RY
CEMOING 3 SOPLOGS AT A TIME UONC WATER
leveL eccepes T TOP OF REMAMING  STORLOGS.
DISCHARGE  wWIle T3E CALCULATED AS FOOW
OVER A SHARP - ceesED weiR (€= 3,3, L=3.9°),

UsING THE EQUATION , Q= CLH™2

. DEPTH AT
outceT WoRKS = 94/ , BY REMOIING I S0PWOHS

AT A TME THE WEIR DLROPS 2.4’ At eACH

INCREMERT, THE AUERAGE HEAD, Hyz 112" (Caye = 3.3)

MariMuM Q@ = CLH = (33) 39292
MAYIMUM, DIsCHARGE * 4BCFS

MeRAGe Q= (el M2 = (33) 3.9 (1™ = 1¢es

DRAODOWA = __ STORAGE . 38Acer  (wzsgo>a)
AVERAGE DisUnRGe 17 fS (3000 ¥%ue)

DRAWNDOWAN = 27,0 HHoues = 1 DAYS

H
‘
’
i4
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STORCH ENGINEERS | Sheet__ 10 of 10
Project___DE___ COZENS  DAM Made By STO _Date _!/!8/80
Chkd By__[CL_ pate _Y'*/%0

QveetopPPNG POTEN MAL

S0
1
Y0
gy 5 :
1
u R
2
a
(&) 201
o
10
o«
'
0 200 400 600 8oo (1%

QUTFoW (CFS)

OVERTOPPING OF THE DA OWUPS AT ELEVATION)
3274, W™ Q> S0 ¢FS . DAM (AN fAss
APPROXIMATELY U2 % PMF OR 8.4 % SDFE
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