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DEPARTMENT OF THE ARMY
• PHILADELPHIA DISTRI CT. CORPS OF E N G I N E E R S

CUSTOM HOUSE—20 & CHESTNUT STREETS
PHILADELPHIA. PENNSYLVANIA I9108

‘. Nt~~LY 00410 70

NAPEN-D

SUBJECT: Dam Inspection Program

Co~~ander
U.S. Army Training Center at Ft. Dix
Ft. Dix, NJ 08640

1. Inclosed is the Phase I Inspection Report for Amphibious Lake Dam,
Ft. Dix, Burlington County, New Jersey which has been prepared for the
U.S. Army Engineer District , Philadel phia. A brief assessment of the
dam ’s condi tion is given in the front of the report. —

2. Based on visual inspec tion, available records , calculations and
past operation al performance, Amphibious Lake Dam , ini tially listed
as a high hazard potential structure but reduced to a significant 1- -
hazard potential as a resul t of this inspec tion is considered to be in
overall fair condition. The sp il iway is consider ed inadequate since
20 percen t of the Spilivay Design Flood —SDF— would overtop the dam.
(The SDF, in this instance is one half of the Probable Maximum
Flood.) To insure adequacy of the structure , the following actions,
as a minimum, are recotasended:

a. The spillway ’e adequacy should be determined by a qualified
professional consultant using more sophis t ica ted methods , procedures
and studies within six months from the date of approval of this - -[ report. Any remedial measures necessary to insure the adequacy of the
spiliway and to prevent overtopping should be initiated within
calendar year 1980.

b. Within six months from the date of approval of this report,
the following remedial actions should be completed.

(1) The dam should be provided with a reservoir drain system.

(2) The marshy area downstream of the embankment should be
regraded to provide adequate drainage. Discharge from the area should
be monitored to detect turbidity or increases in discharge.

7~ ~~
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NAPEN-D
SUBJECT: Dam Inspection Program

(3) Trees and brush should be removed from the embankment
and the area where trees have been removed should be backfilled and
regraded . The embankmen t slope s should be protec ted wi th vegeta tive
cover or riprap.

c. Develop and implement a maintenance and inspection checklist
similar to the one in thi, report , to insure that all items associated
with the structure are maintained on a regular basis.

d. The structure should be monitored during periods of heavy
discharge. A warning system should be developed and implemented when
necessary for the downstream area used for bivouac.

3. Addi tional copies of this report may be obtained from the National
Technical information Services (NTIS), Spring f i eld , Vi rginia , 2216 1
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.

4. An important aspec t of the Dam Safety Program will be the
implementation of the recounnendations made as a result of the
inspection. We accordingly request that we be advised of propos ed
actions taken to imp lement our recosinendations.

/ ~~~~~~~~~ 
-

I m c i  ,‘2~AMES G. TON
As stated // Colonel , Corp s of Eng ineers

~~4~District Engineer

Copies Furnished (t r i p)
Direc torate of Eng ineering & Housing 

- -—

Buildings & Grounds Division

• U.S.A:T.C. at Ft. Dix 
NTISFt. Dix, NJ 08640 DDC TkB
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AMPHI BIOUS LAU DAlI (NJoo457)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 12 April 1979 by O’Brien & Cere Engineers ,
Inc. for the U.S. Army Engineer District , Phil adel phia.

-: Amphibious Lake Dam, ini tiall y lis ted as a hi gh hazar d potential
structure, but reduced to a signif ic ant hazar d potential as a result
of this inspection is considered to be in overall fair condition . The —

spillvij is considered inadequate since 20 percent of the Spi l iw ay
Design Flood —SDF— would overtop the dam . (The SDF, in this instance
is one half of the Probable Maximum Flood.) To insure adequacy of the
structure , the follow ing act ion s, as a minimum , are recoamended: 

• 
-~

a. The spi l iway ’s adequacy should be determined by a qua l i f i ed
professional consultant , using mor e sophisticated methods , procedures
and studies within six months from the date of approval of this
report. Any remedial measures necessary to insure the adequacy of the
spiliway and to prevent overtopping should be initiated within
calendar year 1980 .

b. Within six months from the date of approval of this report ,
the following remedial actions should be completed.

(1) The dam should be provided with a reservoir drain system.L L~ (2 )  The marsh y area downstream of the embankment should be H
regraded to provide adequate drainage. Discharge from the area should
be monitored to detec t turbidity or increases in discharge .

(3) Trees and brush should be removed from the embankment -
•and the area where trees have been removed should be backfilled and

regr aded . The embankment slopes should be protec ted wi th  vegetative
cover or ri prap.

c. Develop and imp lement a maintenance and in spec t ion  checkl is t
similar to the one in this report , to insure that all items associated
with the structure are maintained on a regular basis.

d. The structure should be monitored durin g periods of heavy
discharge. A warning system should be developed and imp lemented when
necessary for the downstream area used for bivouac.

APPROVED _________
-• I /i~A~~S C .  TON •

- 
~~~

• /itolonei , Cor ps of Eng inee rs
Dis t r ic t Eng ineer

~ 
1. 

DATE / ~ ~d~~#~’t~ ~~~~~ 

L
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PREFACE

This report ‘is prepared under guidance contained in the Reconi~ended
Guide’l~nes for Safe ty Ins pection of Dams , for Phase I Investigations.
Copies of these guidel ines may be obtained from rthe Office of Chief of
Eng ineers , Wash ington, D.C. 20314. The purpose of a Phase I
Investigation -is to identify expeditiously those dams which may pose
hazards to human ‘life or property. The assessment of the general condition
of the dam is based upon available data and visual inspections. Detailed
investigation , and analyses Involving topographic mapping , subsurface
investigations, testing , and detailed computational evaluations are beyond
the scope of a Phase I Investigation ; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. It is
important to note that the condition of a dam depends on numerous and
constantly changing internal and external conditions , and is evolutionary
in nature. It would be incorrect to assume that the present condition of
the dam will continue to represent the condition of the darn at some point
in the future. Only through continued care and inspection can there be any
chance that unsafe conditions be detected.

Phase I inspections are not Intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines ,
the Splllway Test flood Is based on the estimated “Probable Maximum Flood~for the region (greatest reasonably possible storm runoff), or fract ions
thereof. The test flood provides a measure of relative spiliway capacity
and serves as an aid in determining the need for more detailed hydrologic
and hydraulic studies, considering the size of the darn, its general con-
dition and the downstream damage potential.

L - 
- -

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - - • -



PHASE I REPORT

NA T IONAL DAM INVENTORY PROGRAM

Name of Dam: Amphibious Lake Dam
State Located: New Jersey
County Located: Burlington
Stream: Newbold Run
Coordinates: Latitude 390 59~9 , Longitude 740 36.1’
Date of Inspection: April 12, 1979

ASSESSMENT
I

Based on the visual observations made during the field investigation,
Information made available by the Directorate of Facilities Engineering, Fort Dix
and conversations with the Owner’s representative, Mr. Harry E. Coihert ,
Amphibious Lake Dam is considered to be in overall fair condition.

The dam is an earth embankment approximatel y 300 feet long with a
maximum height of about 13 feet. A 35-foot wide paved road (Route 545) is
constructed along the crest of the dam. The spillway is a wooden drop inlet
structure located near the right abutment of the dam. The 9 acre normal pool is
used for recreation by personnel of Fort Dix.

The dam Is considered to be in the “Significant” hazard category.

Examination of the results of the hydroloqic and hydraulic analyses indicate
that the spillway is capable of passing 19 percent of the Spillway Design Flood
(SDF) without overtopping the earth embankment. The SDF chosen for use on this P1site is 50 percent of the Probable Maximum Flood (PMF). The Spiiiway is classified
as “Inadequate” but not “Seriously Inadequate” because the dam is a “Small” size,
“Significant” hazard structure.

Several deficiencies noted, require further invest igation, remedial measures
or maintenance as soon as possible:

a. Facilities.

1. The dam should be provided with a reservoir drain system.

2. The marshy area downst ream of the embankment should be regraded to
provide adequate drainage. Discharge from the area should be
monitored to detect turbidity or increases in discharge.

3. The capacity of the spiliway should be increased in accordance with the
results of the hydrologic and hydraulic studies.

- c
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4. Trees and brush should be removed from the embankment and the areas
where trees have been removed should be back? itted and regraded. The -~ —
embankment slopes should be protected with vegetative cover or riprap.

b. C~ eration and Maintenance Procedures.

1. The Owner should develop and rnplement a maintenance and Inspection
checklist to insure that all Items associated with the strurture are
maintained on a regular basis.

2. The structure should be monitored during periods of heavy discharges.
A warning system should be developed and implemented when necessary
for the downstream area used for bivouac.

O’BRIEN & GERE ENGINEERS, INC.
JUSTIN & COURTNEY DIVISION - 
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

— AMPHIBIOUS LAKE DAM - 1
INVENTORY NUMBER NJ00457

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. This report is authorized and prepared in accordance with
contract #DACW 61-78-C-0052 between O’Brien & Cere Engineers, Inc., Justin &
Courtney Division and the Un ited States Army Corps of Engineers, Philadelphia
DistrIct.

b. Purpose of Inspection. The purpose of this inspection is to evaluate the
structural and hydraulic condition of the Country Lakes Number 1 Dam and
appurtenant structures and to determine if the dam constitutes a hazard to human
life or property.

1.2 Description of Project

a. Description of Dam and Appurtenances. Amphibious Lake Dam is an
earth embankment approximately 13 feet high and 300 feet long. The top width of
the embankment is approximately 50 feet.

The spiliway is a wooden drop inlet structure located near the right
abutment of the dam. The outlet of the drop inlet consists of a 48-inch steel pipe
embedded in the embankment and provided with a concrete retaining wall at the
downstream end.

b. Location. Amphibious Lake Dam is located on Burlington County Route -

545 (Texas Avenue) approximatley 3 miles south of Wrightstown, New Jersey.
Route 545 is constructed on top of the embankment. The dam site is shown on the
USGS0 Quadrangle entitled “Browns Mills, New Jersey” at coordinates N 390 59•7$,
W 74 36.1’. A regional location plan of Amphibious Lake Dam is enclosed as Plate
1, Appendix E.

c. Size Classification. Amphibious Lake Dam has a maximum height of
approximately 13 feet which places it in the “Small” size dam category for height
because it is less than 40 feet high. The dam has a maximum storage capacity of
38 acre-feet which places i t In the “Small” size dam category for storage because
It has a maximum storage less than 1,000 acre-feet. Therefore, the dam is in the

- 
~- “Small” size category.

d. Hazard Classification. There are no permanent structures for human
habitation within the downstream area that could be affected by a failure of the
dam. However , fai lure may cause appreciable damage to Route 545 and there
could possibly be loss of life in the bivouac area in the valley downstream of the
dam. Therefore, the dam should be placed in the “Significant” hazard cateqory.

—1-  
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e. Ownership. The dam is owned by the United States Army. Records are

maintained it the Directorate of Facilities Engineering, Building 5320, Fort Dix ,
New Jersey 08640.

f. Purpose of Dam. The dam was built to create a recreation lake.

g. Design and Construction History. Personnel at the Directorate of
facilities En~ineerinq were unable to locate any information pertaining to the
design and construction of the dam. It appears that the impoundment may have
been created subsequent to the construction of the Route 545 embankment, —

through the construction of a drop inlet spiliway and the placing of additional fill
along the upstream face of the roadway embankment.

h. Normal Operatinq Procedures. According to the Owner’s
representative, Mr. Harry E~ Colbert, no operating procedures are in force at this
dam. N
1.3 Pertinent Data

a. Drainage Area.. The drainage area of Amphibious Lake Dam is 0.40
square miles. Meadow Lake Dam is located just upstream of Amphibious Lake and
has a drainage area of 0.29 square miles.

b. Discharge at Dam Site. No high pool or discharge records were made
available. The spillway capacity at the low point of the top of dam is 27 cubic feet
per second (cfs). - -

c. Elevation (feet above MSL).

Spillv.~ay Crest 115.0
Design Top of Dam 117.0
Low Point top of dam 116.9
Outlet Conduit Invert 103.5
Streambed et the downstream toe of the dam 104.0
Tailwater +104.5

d. Reservoir (mites).

Length of Normal Pool 0.25
Length of Pool (top of dam) 0.35

e. Storage (acre-feet). -

Normal Pool (Elev. 115.0) 18
• Design Top of Dam (Elev. 117.0) 38

f. Reservoir Surface Area (acres). -

Normal Pool (Elev. 115.0) 9

H
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Design Top of Dam (EIev. 117.0) 11.0

g. Dam.

Type Earth Embankment
Length 300 feet+
HeI~~t 13 feet (maxLmum~Top width 5O feet+

• Side Slope (approximately) 31-$:1V to 2H:1V (upatreem)j
2H:1V to 1H:JV (downstream)

Zoning Unknown
Impervious Core Unknown
Cutoff Unknown
Grout Curtain Unknown

h. Diversion and Regulating Structure.

None

I. Spiliway.

Type Wooden drop Inlet
Length of We ir 3 feet
Crest Elevation 115.0
Gates None
Upstream Channel None

• Outlet Conduit Steel pipe 48 inch diameter.

j . Regulating Outlets.

None

U
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SECTION 2

ENGINEER ING DATA

2.1 DesIgn

a. Data Available. The engineering data made available by the Directo-
rate of Facilities Engineering Includes the following:

1. Extension of Amphibious Lake, dated April 4, 1963 (never imple- J

mented).

2. Contour Map of Amphibious Lake dated March 6, 1961.

3. Proposed spillway for Amphibious Lake dated March 7, 1961.

2.2 Construction

According to the Owner’s representative, no Information pertaining to the
construction of this dam was available.

2.3 Operation

According to the Owner ’s representative, there are no operational
features associated with this structure. —

2.4 Evaluation

a. Availability. The engineering data utilized in this report was provided
by the Directorate of Facilities Engineering, Fort Dix, New Jersey.

b. Adequacy. Although design Information is minimal and there is no
construction information, the conditions observed during the field inspection,
information made available by the Directorate of Facilities Engineering, Fort Dix
and conversations with the Owner’s representative, appear to provide an adequate
basis for a Phase I evaluation.

c. Validity. There is no reason to question the validity of the data made
available.

-4-
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SECTION 3

VISUAL INSPECTION

3.1 FindIngs • 
--

a. General. The field inspection of Amphibious Lake Dam took place on
AprIl 12, 1979. At the time of inspection, the water surface was approximately
one inch above the crest of the drop inlet spiliway.

b. Dam. During the visual survey, there were no indications or evidence
observed of distortions in alignment or grade that would be indicative of movement
of the embankment or the foundation. The uostream face of the dam has a sparse
cover of grass, weeds, and small rocks and stones in some areas. The slope of the
upstream face varies from about 3H:1V to 2H:1~’.

Route 545 is constructed on top of the embankment. The downstream r.slope of the embankment is heavily overgrown with trees and bushes and the slope
varies from approximately 2H:1V to 1H:1V.

As delineated on Plate 5, Appendix E some seepage was noted down-
stream of the dam.

c. Appurtenant Structures. The wooden drop inlet spillway appears to be
in good condit ion, including the concrete retaining wall constructed at the
downstream end of the 48-inch steel outlet pipe. The dam is not pro~’ided with a
reservoir drain system.

d. Reservoir Area. The reservoir slopes are relatively flat varying
between 2 and 10 percent with satisfactory vegetative cover. No significant slope
stability problems are apparent along the periphery of the reservoir.

e. Downstream Channel. The spiliway discharge channel is the natural
channel of Newbold Run. The channel overbanks are heavily overgrown with trees
and brush. A small unnamed impoundment is located on Newbold Run about 1.5
miles downstream of the dam.

There are no permanent structures of human habitation along the
Newbold Run between Amphibious Lake Dam and the above mentioned impound-
ment. However, failure of Amphibious Lake Dam could cause appreciable damaqe
to Route 545 and there could possible be loss of life in the bivouac area in the
valley downstream of the dam.

L
-5-
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SECTION 4

OPERATIONAL FEATURES
p

4.1 Procedures

Based on the review of information provided by the Directorate of Facilities
Engineering and conversation with the Owner’s representative, Mr. Harry E.
Colbert, no formal operating procedures are established for Amphibious Lake Dam.

4.2 Maintenance of Dam

According to the Owner’s representative, no maintenance procedures have
been established for this dam.

4.3 Maintenar~ce of Operating Facilities

According to the Owner’s representative, there are no operational features
associated with this dam.

4.4 Description of any Warning Systems in Effect

According to the Owner’s representative, there is no formal warning system
in effect for Amphibious Lake Dam.

4.5 Evaluation of Operational Adequacy F
The reservoir can not be drawn down because the dam is not provided with a

reservoir drain system.

The dam is accessible under all weather conditions.

-6-
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~~ SECTION 5

HYDRAULICS AND HYDROLOGY

5.1 Evalua tion of Fea tures

a. Design Data. Amphibious Lake Dam which has a drainage area of 0.4square miles impounds a reservoir of 18 acre-feet at the spillway crest elevation of115.0. The splflway facilities consist of a timber drop inlet with a three foot wideone sided weir and a steel outlet conduit 48-inches in diameter.

b. Experience Data. According to the Owner’s representative, no recordsof reservoir level or rainfall are kept for this dam.
• c. Visual Observations. The lack of a reservoir drain system could present

a problem should a drawdown of the reservoir be required.

d. Overtopping Potential. The Spiliway Design Flood (SDF) for this
“Small” size, “Significant” hazard structure is given as a range from 100-yearfrequency to one-half of the Probable Maximum Flood (PMF). The SDF selectedfor use is 0.5 PMF. The SDF hydrograph was routed through the reservoir with theinitial water surface Elevation 115.06. The maximum water surface elevation inthe reservoir resulting from the SDF routing would be about 2.4 feet above thespiliway crest elevation of 115.0 and about 0.5 feet above the low point of the top
of the dam, Elevation 116.94. The low point of the dam crest was determined by asurvey of the dam crest profile during the field investigation. The SDF routing hasa peak m t  low of 343 cfs and a peak outflow of 333 cfs. The spitiway is capable ofdischarging 19 percent of the SDF without overtopping of the dam. Refer toAppendix C for computations and computer printouts.

e. Spillwa y Adequacy. The spil lway is capable of discharging only 19percent of the SDE ~D.5 PMFTand is considered as “Inadequate” hut not “SeriouslyInadequate” because the structure is a “Small” size, “Significant” hazard dam.

Failure of the dam could cause appreciable damage to Route 545 andthere could possibLy be loss of life in the bivouac area in the valley downstream of
the dam.

IL
-7- 
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SECTION 6

STRUCTURAL STABILITY

- 
: 6.1 Evaluation of Structural Stability

a. Visual Observations. On the date of the inspection, the embankment
appeared to be In fair condition. There was no evidence of slope stabilty problems or
unusual settlements. However, a marshy area with seepage and areas of discolored
standing water was located along the downstream toe of the dam. The source of
the water could not be determined, but could be the result of seepage through or
beneath the embankment. The heavy cover of large trees and bushes on the
downstream slope may increase the seepage potential through the embankment.

The spillway, including the concrete retaining wall constructed at the
end of the 48 inch outlet pipe, appeared to be in good condition and showed no signs
of instability.

b. Design and Construction Data. There is no construction and design data
available.

c. Operating Records. According to the Owner’s representative, Harry E.
Cothert , there are no off icial operating records kept for this dam.

d. Post-Construction Changes. There is no record of any modifications
subsequent to the completion of construction.

e. Seismic Stability. The dam is located in Seismic Risk Zone 1 of the 
•“Seismic Zone Map of Contiguous States”. A dam located in Seismic Zone 1 is

generally considered to be safe under any expected earthquake loading if it is safe
under static loading conditions. 

~~- - - . --- --~~ -- - - --~~--.~ 
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ASSESSMENT, RECOMMENDATIONS AND
PROPOSED REMEDIAL MEASURES

7.1 Dam Assessment

a. Evaluation. Based on the visual inspection the Amphibious Lake Dam is
considered to be in fair condition. The reservoir can not be drawn down since It is
not provided with a reservoir drain system.

A marshy area with seepage and areas of discolored standing water was
located along the downstream toe of the dam. The source of the water could not
be determined during the visual inspection.

As stated in Section 5.1.d, the SDF selected is 50 percent of the PMF
for this “Small” size, “Significant” hazard dam. Examination of the results of the
hydrologic and hydraulic analyses Indicates that the spi liway is capable of passing
approximately 19 percent of the SDF without overtopping of the earth embankment.
The spiliway is classified as “Inadequate” hut not “Seriously Inadequate” because
the dam is a “Small” size “Significant” hazard structure.

Failure of the structure by overtopping could cause appreciable damage
to the Route 545 and there could possibly be loss of life in the bivouac area in the
valley downstream of the dam.

b. Adequacy of Information. The information made available by the
Directorate of Facilities Engineering, conversations with th~ Owner ’s repre-
sentative, Harry E. Colbert , and observations made during the field investigation
provided adequate data f or a Phase I evaluation.

c. Urgency. The remedial measures recommended in Section 7.2 should be
Initiated soon.

d. Necessity for Further Investigation. Further detailed hydrologic and
hydraulic studies should be made to determine the extent to which the spiUway
capacity should be increased. -

7.2 Recommendations and Remedial Measures

1. The dam should be provided with a reservoir drain system.

2. The marshy area downstream of the embankment should be regraded to
provide adequate drainage. Discharae from the area should be moni-
tored to detect turbidity or increases in discharge.

3. The capacity of the spiliway should he increased in accordance with the
results of the hydrologic and hydraulic studies.

• -9- 
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4. Trees and brush should be removed from the embankment and the areas
where trees have been removed should be backfilled and regraded. The
embankment slopes should be protected with vegetative cover or riprap.

b. Operation and Maintenance Procedures

1. The Owner should develop and implement a maintenance and inspection
checklist to insure that all items associated with the structure are
maintained on a regular basis.

2. The structure should be monitored during periods of heavy discharges.
A warning system should be developed and implemented when necessary
for the downstream area used for bivouac.
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— SITE GEOLOGY

- AMPHIBIOUS LAI<E DAM

Amphibious Lake is located in the Coastal Plain physiographic province which

is compose d of uncon solidated sedimentary deposits . These beds form a wedge-

shaped mass that is expose d at the fall line and thickens in a southeasterly

direction towards the Atlantic Ocean. The surf icial deposit at the dam site is a

bed of tertiary sands called the Cahansey formation. No faul ts or major structural

defects are noted in the vicinity of the dam or lake.
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