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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENOINE~~RS

CUSTOM HOUSE—ID S CHESTNUT STREI~~~
P H ILAD I LPHIA, PEN N S Y L V A N I A  191 oe

IN O(PLV PUER TO

NAPEN-D

4 APR I97~

1!onorablc Brendan T. Dyrnc
Governor of New Jersey
Treiiton , ~ew Jersey ~~62l

Dear Governor Byrne :

Inclosed is the Phaic I Inspection report for ~~:i~nnanoa I~ Le ~ani ~o. 1 in
Norris County, New .Jer~ey which has been prep arc~J under autho r inat ion  of
the Daia Inspection Act , rublic Law 92—367. A brief assess,t~ent of
the da53’s condition is given lu the f ron t  of the r ep ort .

Based on visual inspection , available recordc , c.~1culations and past
operational perforn.incc , ~uanoa noa Lak e ~~aT~ ‘o. 1, a hi gh 1h~’:: &rd potential
structure, is judged to Le in poor overafl coadiHon. TI c’ spi l iway
l~; considered inadequate since 4 percent of t

t ’e ProbalIle ~ax1nuni Flood
would overtop the dat’. To insure adeqllncy of t i le t~tructure , the following
actions, as a m inimum , are recomnnendec1 :

a. Tue Cpu iway ‘s adequacy should lIe deter • u i  t y a d u a l  ifled pic~—
fessional consultant , ~n~a”c’c1 l’y the o w rr r , u s [n~’ r t r • ~ nonhist icate d  metho.ts,
procedures and studies within six months from the date of approval o~ this
report. Ai~y remedial liensures necessary to imus u ~~ the adequacy of the
cpillu.~ay art~i to prevent o v e r t o p p i n g  should be l m I i t i a t ~ d s~it hi n  calendar
year L3O . Lu t ime i n t e r i m , , detai led cm’~~ rg C u c y  o p e r a t i o n  and evacuation
plans and a warning sys te l l should be promptly el& veloped . Also , during
1)eriods of unusually .IL3Vy recipitation , around-the—clock surveillance
shou ld l e  provided .

U .  wit hin six .oi t~ Is fr o ~n t h e  (h a l e  of approva l of t h i s  report , the
following engineeri ~~~~ st udies mi l d  a n a l v t t  Is slIould ‘e pe r for i &’d

(1) lieterminc L u  founda t ion  ce u c l i l e n s  ( if t . ’  I 1 am and evaluate th
n~~c’d for and type of t in der seepa~ c cuto f f t h at  m a y  b~ required .

(
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Honorable Brendan T. Byrne

(2) Determine by means of core borings and t1~sts the material char-
acteristics of the dam and the engineering properties of L~ c foundation
materials, and evaluate the requirements for strengthening time dam .

(3) Evaluate the need for additional downstrcan support of the dam
and measures for relieving hydrostatic pressure froi within and below
the dam.

(4) Determine wimetlier or not a low level ouLlet exists below the
spiliway and, if so, muak e this outlet functional.

c. A more extensive topographic survey of t h e  dam and vicinity should
be made within six months from the date of approval of th is report.

d. Within three months from the date of approval of this report ,
the following remedial actions should be perfo rmed ;

(1) Remove the trash rack— flash board supports from the crest of
the spiliway to ensure blockage of the spiliway crest does not occur .

(2) Repair the downstream sidewalls of tite spiliway and discharge
channel.

(3) 1~epair spalled and cracked concrete ~irca~
; on time crest of time

dam.

( I,) Repair time crack in tue r i ght  spiliway buttres;..

(5) 1~epair open joints in ti~c mJ!ii.wflry on t i e  ups t ream side of the dam .

(6) Eroded areas along t ime sp i J. i~ ay side all and emt~bankuent junction
should be suitably filled .

(7) The small pipe drain at  the left of th. ap i 1 1ia~y should be mad
operational.

(8) Remove debris , L t e e s  and brush from ~I 1on i ,  the  toe of tile dam and
time discharge channel.

A copy of the report is lu ing f u rn i s h e d  to r. h i r 1~ C. i n f r i an , lieu

Jersey Department of t~nv fr nnnen t a i  Protect ion , t h e  desig n at ed !~t ate
Office contact for this program . Uitlmln five days  of tin t i ate of this
le t ter , a copy ~;i] I ~m l uo bc sent In ( Oll~ ’r(S(~ ’ n i  d . .  ee .\. Court er  of
tee Th irteenth ~i~~L r I c t .  bade r the ~ruvistommn of t ;h  I r d  e~lom i of
In f o rm at ion Act , thmc inspection reline t t:i 1.1 l:~ • ; i d ij aet  to release
i~~ t11is o f f i c e , upo n request , five days a ft er  L lu ’ d ite of tlml s

( l e t te r .

tsld 1 i•I ()flLt l coi im ~
; i i  I ~ iii r i ’ por t  I ’  11’ (li i  1; I 15 11 f r o t i  t iic ’ ‘at I omirm l

_ _
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NAPEN-D
Hbnorable Brendan T. Byrne

Technical Informa tion Services (NTIS) , Springfield , Virginia 22161
at a reasonable cost. Please allow four to six ~‘eeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of time Dam Safety Program utl i he time implementation
of the recoummendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely yours ,

1 m d  JA~IES C. TON
As stated Colonel, Corps of Engineers

District 1ng fmueer

Cy furn :
Dirk C. hlofman , P .E . ,  ~eput y Director
Division of Water Resources
;i. J. Dept. of Environmental ~rotcctIon
~~ . 0. Box CN029
Trenton , ~J O36?’~

.Joh n O ’Dowd , Acting (‘Hot
flur c ;iu of Flood P la in  ii  tge;a m i t .
)ivlsion of ater ~esourccs

J. Dept. of Tnvironrnental Protection - _
P. 0. Box Ch(Y’9 B~t :‘,~‘ ;oi
Trent on, ..l O3~ 25

(
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~~ANNAN0A IJmKE DAN NO. 1 (~ .lflt ) 1l 1)

CORPS OF ENGINEERS ASSESs1II:NT OF CI:Ni:NAL CONDITIONS

This dam was inspected on 30 ~iovemher and 1 , 11 , 12 and 16 December 1978 by
Langan Eng ineering Associates, Inc. under contract to tim e State of
New Jersey. The s ta te , under agreement ~.lt I ~ the .5. Arm~my Engineer
District , Philadelphia , had th is inspection perf nrnmed In accordance
with the National l)au Inspection Act , i’ .L. 9 2 — 1( 7 .

Swannanoa Lake Darn ~ o. 1, a high hazard pot ential str~mcture , is judged
to he in poor overall condition . Tin ap i] iway 1, consIdered inadequate
since 4 percent of tim e Probable Na x imurn Flood w o u l d  overtop tim e (Ian. To
insure adequacy of tile structure , the following actions , as a minimum ,
are recommended :

a. The spi liway ‘s adequac y sh ou ld he dete r m i n e d  by a qua l i f ied  pro-
fessional consultant , engaged by the owne r , us i ng more sophist icated methods ,
procedures and studies within six months from time date of approval of this
report. Any remedial measures necessary to insure the adequacy of the
spiliway and to prevent overtopping should 1’e In iti ated ~:ithi1 n calendar
year 1980. In the interim , detailed emergency oporatiomi and evacuation
plans and a warning systems , should he promptly dovelor ied . Mso, during
periods of unusually heavy precipitation , a r o u n d -  t~;e—cloch: surveillance
should be provided .

b . WIth in six months from time d at e  of apprtival of this report , the
following englmweri mm ~ a tud Ics and anal ys I a a l m e m i l  d l~~ or te rm c i T

(1) Determine ti m e foundation conditions of t h e  ~!a~. . n n d  eva lua t e  time
need for and type of unJi r seepage cutoff that m~ •~ ’ 1 r e q m ~ir d .

(2) DetermIne I y means of core I on l’~’s a i m ! L i s t s  t i .’ r;iieriai char-
acterl stics of t i m e  dar and t i l t  ci  ; - i  flee r I up ret ort ic ; of t he ’ f o u n d a t i o n
mate r ia ls , ami d e v a l u a t e  th e  rc ’~i m i  r em- o at s  b r  at  r~ - i m ’  t i e — m i  i m i g th e  dam-i .

(3) Evaluate time need for additional do~-astrcam support of time darn
and n~ asures for me l l o v i n g  m v d r o s t a t  1 e re - sur e  f r em w [ t h i n  an d i - d ow
t i m e  dam .

(4)  D et erml e w i wt m n r  or a t  .1 1o~ l ive ] iumt let t x i , ;t ; ;  b e l ow the
m ;~ i 1 l t • ’av and , i f  a~ i , i ;il •t’ tim is out let I t en et  l o m m a  I

c • •. more ~‘xteimslve topogi a~ h i i o  i m l m r v e y  o t  t me darn an ’ v i c in i  ty  should
he m u l ~ w i t i e  i i i  six I o m i t  I t s  I r omit I c d I t t  Of a l i i  ova I ol t i m  1 ;  r opor t

(

- - - - - I  -~~~



• d. Within three months from the (late of approva l of this report ,
the following remedial action8 should he performed :

(1) Remove the trash rack— flash board supports from t h e  crest of
the spillway to ensure blockage of t h e  ~p il lway crest does not occur .

(2) Repair the downstream sidewalls of the .spillway and discharge
channel.

(3) Repair spalled and cracked concrete areas on the crest of the
dam.

(4) Repair the crack in the right sp iliway buttress.

(5) Repair open joints in the masonry on the upstream side of the darn.

(6) Eroded areas along the spiliway side wa l l and embankment junction
should be suitably filled .

(7) The small pipe drain at time left of the spiliway should he made
operational.

(8) Remove debr is, trees and brush from along the toe of the darn and
the discharge channel.

APP DOVED : _____________________________________
AII ES C. T;ih

~~~ Colonel , Corps of Enginee r s
District rupineer

DATE : ,4~ /~ ?J 
_ _ _ _ _ _ _ _

(
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: SWANNANOA LAKE DAM #1

ID NUMBER: FED ID No. NJ OO 3II

STATE LOCATED: NEW 3ERSEY

COUNTY LOCATED: 
• 

MORRIS COUNTY

STREAM: WEST BRANCH OF ROCKAWAY RIVER

RIVER BASIN: PASSAIC

DATE OF INSPECTION: 30 November and
l ,11,12& 16 December 1978

ASSESSMENT OF GENERAL CONDITIONS

Lake Swannanoa Dam #1 is in poor overall condition. Available
information is not sufficient to draw conclusions concerning the actual degree
of stability of the dam. Based on our observations it is our opinion the dam is
marginally stable. We are concerned about the bul ging of the downstrea m face
of the dam and seepage through and under the dam. These conditions can be
expected to become worse if they remain uncorrected or an extreme flood
occurs.

We recommend a determination be made as to the presence of a low level
outlet below the spiliway, and if necessary, measures be developed to make the
outlet functional. In any case a low level outlet should be prov ided. The
foundation conditions of the dam should be determined and an evaluation made
of the need for and type of under seepage cutoff that may be required. The

• . ‘
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condition of the concrete in the dam should be determined by means of core
borings and tests and an evaluation made of the requ irements for strengthening
the dam. An evaluation should also be made of the need for additional
downstream support of the dam and the measures necessary for relieving
hy drostatic pressure from within and below the dam. The preceding
recommendations should be done very soon. The trash rack-f lashboard supports
should be removed from the crest of the spihiway to ensure blockage of spiliway
crest does not occur , and the downstream sidewalls of the spiliway and
discharge channel should be repaired. They should be done soon.

The spillway capacity as determined by CE Screening criteria is
inadequate. We estimate the dam can adequately pass onl y 3.9% of the PMF.
The capacity of the spillway and SDF should be determined using more precise
and sophisticated methods and procedures. A more extensive topographic
survey of the dam and vicinity should be made. The need for and type of
miti gating measures should be determined. Around the clock surveillance
during periods of unusually heavy precipitation should be provided, and a
warning system established. This should be done very soon.

Dennis 3. L ry, P.E.
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: SWANNANOA LAKE DAM #1

ID NUMBER: FED ED No. N300311

STATE LOCATED: NEW 3ERSEY

COUNTY LOCATED: MORRIS COUNTY

STREAM: WEST BRANCH OF ROCKAWAY RIVER

RIVER BASIN: PASSAIC

DATE OF INSPECTION: 30 November and
1,11,12 & 16 December 1978

( LANGAN ENGINEERING ASSOCIATES, INC.
Consulting Civil Engineers

990 CLIFTON AVENUE
CLIFTDN,NEW JERSEY
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington , D.C. 203 14. The purpose of a Phase I 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 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
externa l conditions , and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through continued care and inspection
care there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hy drologic and
hydraulic ~ na1yses. In accordance with the established Guidelines, the Spiliway
Test flood is based on the estimated “Probable Maximum Flood” for the region
(greatest reasonably possible storm runoff) , or fractions thereof. The test flood
provides a measure of relative spillway capacity and serves as an aide in
determ ining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream damage
potential.

- - —~ - _____ S
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SECTION 1 PROJECT INFORMATION

1.1 General

Authority to perform the Phase I Safety Inspection of Swannanoa Lake
Dam ill was received from the State of New Jersey, Department of
Environmental Protection , Division of Water Resources by letter dated 20
November 1978. This Authority was given pursuant to the National Dam
Inspection Act , Public Law 92-367 and by agreement between the State and US
Army Eng ineers District , Philadelphia.

The purpose of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Swannanoa Lake Dam #1 and
appurtenances based upon available data and visual inspection , and , determine
any need for emergency measures and conclude if additional studies,
investigations and analyses are necessary and warranted. The assessment is
made using screening criteria established in Recommended Guidelines for
Safety inspection of Dams prepared by the Department of Army, Office of the
Chief of Engineers. It is not the purpose of the inspection to imply that a dam
meeting or failing to meet the screening criteria , is per Se, certainly adequate
or inadequate.

1.2Project Description

Swannanoa Lake Dam #1 is located at the southeast end of Swannanoa
Lake , south of Swannanoa Lake Dam #2, across a tributary of the Rockaway
River. It is located immediately upstream from Berkshire Valley Road , about
four miles north of Woodstock , in Jefferson Townshi p, Morris County, New
Jersey. A reg ional vicinity map is given in Fig 1.

The dam is a 228-ft-long, 15-ft-high masonry gravity dam0with a free-fall
spiliway havg~g a 50-ft-long crest. It is located at latitude 41 0.5’ north and
longitude 74 31.1’ west. Pe~t~nent features of the dam are given in Fig 2.

The area of the lake is approximately 51 acres. Lake S~ annanoa Dam #1
is classified as being “small” on the basis of its reservoir stor -r~e volume of 539
Ac-ft which is less than 1,000-acre feet , but more than 50-acre feet. It is also
classified as “small” on the basis of its total height of 15 ft , which is less than
40 feet. The dam is therefore , classified as “Small” in size.

In the National Inventory of Dams, Lake Swannanoa Dam #1 has been
classified as having “Hi gh Hazard Potential” on the basis that failure of the dam
would cause excessive prop erty damage to residences downstream, and could
potentially cause more than a few deaths. Visual inspection of the downstream
area shows that breach of the dam would cause damage to a residence located
immediately east of Berksh ire Valley Road and could be hazardous to people
utilizing the Road. Accordingly, it is proposed not to change the Hazard
Classification Potential.

• - -
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Swannanoa Lake Dam #1 is owned by Ringling Manor Inc., d o  Mrs.
Gertrude Bohenna , 28 Manor Drive , Lake Swannanoa , Oak Ridge, New Jersey
07438.

The ori ginal purpose of the dam was recreation and power generation for
lights. Its present purpose is recreation.

The dam was constructed in 1914 by E.R. Headley & Sons for Mr. A.T.
Rmg ling.

Stone masons are engaged as necessary to replace cobbles in the stone
facing as they fall out.

Operating procedures appear to be limited to the placement and removal
of flash boards during the summer to increase the depth of the lake for
swimming. 

-

1.3 Pertinent Data

a. Drainage Area

At dam site, the drainage area is 13.9 sq mi

b. Discharge at Dam Site

Maximum known flood at dam site occurred 25 August 1955, magnitude not
known.

Spillway capacity at pool
elevation equal to crest of dam: 560 cfs

c. Elevation (ft above MSL)

lop Dam: 773+

Normal pool: 770.4

Streambed at centerline of dam: 758 (estimated)

Maximum tailwater: Approx. El. 760 at time of inspection

d. Reservoir

Length of Maximum pool: 3530 ft (estimated)

Length of normal pool: 3500 ft (estimated)

e. Storage (acre-feet)

Normal pool: 400 AF

-2-
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Top of dam: 539 AF

f. Reservoir Surface (acres)

lop dam: 56 Acres

Maximum pool: 56 Acres (Assumed to be at top of dam)

Recreation pool: 51 Acres

Spillway crest: 51 Acres

g. Dam

Type: Masonry Gravity Dam

Length: 228 ft

Height: 15 ft

Top width: 4.8 ft

Side slopes: d/s 6 hor to 1 vert; u/s 1 hor to 12 vert

Impervious core: None Observed

Cutoff: None Observed

Grou t curtain: None Observed

SECTION 2 ENGINEERIN G DATA

2.1 Introduction

No essential information has been made available concerning the design,
construction arid operation of the dam. Available information is inadequate. It
is not possible to make an evaluation of the validity of the available information
beyond the observed materials and geometry of the dam. Sketches indicate 5
ft to 10 ft below the base of the dam has been either backfilled with an
unidentified material , or , a masonry key was constructed below the dam.
Sketches also indicate there is a 4-f t-dia low level outlet below the spiliway.
The outlet was not observed and it is not known if construction was done
according to the sketches. The sketches also indicate the subsoils beneath the
dam vary laterally from right to left as hard pan, blue clay, and gravel.

-3-
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2.1 Regional Geology

Swarenanoa Lake Dam #1 is located in the New Jersey Highlands
physiographic province . The New Jersey Hi ghlands extend across the state in a
northeast southwest direction from the border of New York to the Delaware
River and includes the northwest portions of Hunterdo n, Passaic, and Morri5
Counties and the southeastern parts of Warren and Sussex Counties. This
province is part of the New England Physiographic Province and lies between
the Appalachian Rid ge and Valley Province to the northwest and the Piedmont
Prov ince to the southeast. See Fig 3.

The Highlands are characterized by rounded and flattopped northeast
southwest ridges and mountains up to 1,400 ft high separated by narrow valleys.
The orientation of the valleys are usually, but not always controlled by the
underlying geologic structure.

The regional geologic structure reflects the very old age of bedrock. A
number of regional faults cross the area in northeast southwest direction ,
including the Ramapo Fault; the more than 30 mile long fault scarp forms the
eastern border of the province. Faults contr ol many of the river valley
orientations. The relatively uniform slope of the mountain elevations, from
northwest to southeast, is a direct result of the faulting. The entire area is part
of the now dissected Schoo Icy Peneplain.

The Pleistocene Age Wisconsin glacier covered all of the dam site area.

The glacier stri pped most of the existing overburden and weathered rock
and uncovered the numerous hard bedrock knobs and ridges seen throughout the
province. Most of the side-slopes in the area are covered with heavy boulder
tills (ground moraine), whereas glacial outwash and recent alluvium cover the
valleys.

SECTION 3 VISUAL INSPECTION

Swannanoa Lake Dam #1 was inspected on 14 May 1974 by the N.J.D.E.P.
Division of Water Resources. This inspection concluded the general condition of
the dam to be good, however, there are a few places where slight bulges of
about 3 to 5 inches beyond the plane of the downstream face of the dam were
observed. Some of these areas also showed seepage. The total amount of
seepage was difficult to determine but was estimated at about 1 second foot.
At the time of the inspection there had been a rainfall the prev ious day of •
approximately 2.5 inches. The inspection report recommended that a complete
inspection be made by a qualified engineer. This was followed by an inspection
on 20 September 1974 by Willia m S. Kowalski P.E. A copy of both inspection
reports is given in Appendix 1.

-4-
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The results of our inspection indicate Swanreanoa Lake Dam is in poor
overall condition. The lower part of the right downstrea m face of the dam is
bulging over a significant portion of its length. The bulge varies from about 1
inch to 3 inches. Leakage is occurring through the f ace of the dam and along
the toe. The immediate downstream area is wet and spongy.

The spiliway ri ght downstream channel side wall has collapsed and the left
sidewall is deteriorating. There are trees and bushes in the downstream channel
and erosion has occurred along the sidewalls. There is cracking and spaDin g of
the masonry concrete and cobble stones have fallen from the side walls of the
downsream channel.

No low level outlet was observed.

The check list giving the results of our visual inspection is given in
Appendix 2 and photographs are given in Appendix 3.

SECTION 4 OPERATIONAL PROCEDURES

No essential information is available concerning operational procedures
for the dam. Operation of the dam consisted of rep lacement and removal of
flash boards. No warning system is in effect. -

SECTION 5 HYDRAULIC/HYDROLOGIC

Information regarding flood waters overtopping the dam was obtained
from Mrs. Bohenna , President of Ringling Manor , Inc. To the best of her
knowledge the dam was overtopped on 3 occasions:

1. During a hurricane in 1940,

2. 25 August 1955 during hurricane Doria , and

3. June 1972 during hurricane Agnes.

On these occasions the dam is reported to have been overtopped with 1 to
2 inches, causing no erosion on the downstream side or below the dam , nor
inflicting damage to the spillway. It is reported the August 1955 overtoppin g
was increased as a result of failure of two earth dams located upstream of the
lake.

The hydraulic/hydrolog ic evaluation is based on a Spillway Design Flood
(SDF) equal to the full Probable Maximum Flood (PMF) in accordance with the
evaluation guidelines for dams classified as high hazard and small in size.
Hy drologic design data for this dam is not available. The PMF has been
determined by developing a synthetic hydrograph based on the maximum
probable precipitation of 22.2 inches (200 square mile - 24 hour). Hydrologic
computations are presented in Appendix 4. The PMF determined for the subject
watershed is 17,177 cfs.

-5-
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The capacity of the spiliway is 560 cfs which is significantly less than
SDF.

Flood routing for both the PMF and 1/2 PMF indicates the dam will
over top by 4.5 ft and 2.9 ft respectively. We estimate the dam can adequately
pass only 3.9% of the PMF.

The downstream potential damage center (a reasonably well traveled road
and nearby residential building), is located a few hundred feet from the dam.
Based on our visual inspection of the immediately downstream topography and
knowledge of the degree of overtopp ing potential it is our opinion that dam
failure resulting from overtopping would increase the hazard to loss of life
downstream from the dam from that which would exist just before overtopping
failure.

Drawdown of the lake below spillway crest has been evaluated considering
the drop-box spiliway structure located at Swannanoa Dam #2 is altered and the
42-i n-dia pipe serves a low level outlet. Our calculations indicate that the lake
level could be lowered 6 ft  in approximately 5 days.

SECTION 6 STRUCTURAL STABILITY

The stability of Swannanoa Lake Dam #1 is marginal. The structures are
nearly 65 years old and essentially no information is available concerning the
foundation or material characteristics of the dam. Consequently, analytical
methods cannot be used to reasonably evaluate factors of safety with respect to
present day requirements. On the other hand our inspection observations
indicate the dam is in poor condition. It is our opinion the dam requires
immediate remedial work to ensure stability of the dam.

Swannanoa Lake Dam #1 is located in Seismic Zone 1 of the Seismic Zone
Map of Contiguous States. The static stability of the dam is marginal and not
within conventional safety margins. Therefore, the dam is considered unstable
under earthquake loading.

SECTION 7 ASSESSMENT , RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Assessment

The available engineering arid construction information on Swannanoa
Lake Dam #1 is not sufficient to draw a conclusion concerning the actual
degree of stability of the dam. Based on our observations it is our opinion the
dam is in poor condition and marg inally stable. W.~ are concerned about the
bulging of the downstream face of the dam and seepage throughout the dam.
Conditions can be expected to become worse if they remain uncorrected or an
extreme flood occurs.

-6-
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7.2 Recommendations/Remedial Measures

We recommend the following remedial measures:

1. Determine whether or not a low level outlet is present below the spillway
and develop measures to make the outlet functional. This should be done
very soon.

2. Determine the foundation conditions of the dam and evaluate the need for
and type of under seepage cutoff that may be required. This should be
done very soon.

3. Determine by means of core borings and tests the condition of the
concrete in the dam and the engineering properties of the foundation
materials, and , evaluate the requirements for strengthening the dam. This
should be done very soon.

4. Evaluate the need for additional downstream support of the dam and
measures I or relieving hydrostatic pressure from within and below the
dam. This should be done very soon.

5. Remove the trash rack- flash board supports from the crest of the
spiliway te ensure blockage of spiliway crest does not occur. This should
be done soon.

6. Repair the downstream sidewalls of the spillway and discharge channel.
This should be done soon.

- - 7. The spillway capacity as determined by CE Screening criteria is
inadequate. We estimate the dam can adequately pass only 3.9% of the
PMF. The capacity of the spiliway and SDF should be determined using
mor e precise and sophisticated methods and procedures. A more
extensive topographic survey of the dam and vicinity should be made. The
need for and type of miti gating measures should be determined. Around
the clock surveillance during periods of unusuall y heavy precipitation
should be provided , and a warning system established. This should be done
very soon.

-7-
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C
Swannanos Lake

Lar ~a O .  8
M orris Coun t y

Inspection Repcr t

a t

On ~~y 14 1914, at about 1300 hours 1 an inspection
was made in company witi ~r. Robert Fonte of the
nortb and south dams of £ 4-a rtnanoa Lake across tributaries
of the Rockavay River and located immediately up-
stream (rca P-erkshir . Valley Road in Jefferson Town-
ship, Mor ris County.

The inspection was made at the request of Mr. Ponte ,
Director of the D.P.W . of Jefferson Township who
stated that the dam appeared in need of repair.

The structures were built about 1914 by E.R. Head ley
and Sons as contractors for Ringling ~rothers . A
recent phone call to the office of the Tax Asses sor
revealed that the entire lake to a point 10 feet
beyond th. waterline is still the property of Ringling
Manor, Inc.

The general condition of both the north and south
dams is good, however , there are a few places where
slight bulges of about 3 to S inches beyond the plane
of the downstream faces of the dams have appeared .
Some of these areas also show seepa ge . Th. total
amount of seepage was difficult to deternine but is
estimated at about 1 second foot at each dan . At
the time of the inspection there was at least a 6
inch head on the 50 foot south spiliwa y due to a
rainfall the previous day of approxi mately 2.5 inches.
The northerly splilvay has a~t8 foot drop inlet and
leads into a 4 foot diaj’teter clam Typ e lift gate that
enters a flume leading to $ 4 foot R.C.P. undet
1e~ksltir• ~al1.y Road. The capacity of the south
spiliway assuming a 2 foot head available would be
43$ second feet .

It is recommended that a letter be sent to the owncr
requesting a conpiete inspection of the structure
by a qualified engineer , ‘with such inspection sub-
mitted to this office along with recorr enda tions for
rep ir

rs
Dam Analysis Secticn -

WFR : Al 8
cc: Dirk C. )Iofn*n

.5 
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• DEPARTMENT OF ENVIRONMENTAL PROTECTION -

- 
- DIVISION OF WATER RESOURCES 

-

• ç ~~ - 
.
~
. ~- /q ~ i - - 

BUREAU -OF - WATER !CONTROL -

- - P~0. BOX 2809- - TRENTON , NEW JERSEY 08625 -

CONDITION REPORT - DAMS

Dam App l icat ion No. __________Date of Inspection 9/20/74

Name of Dam Lake Swannanoa (South) 
- 

-

Owner ’ s Name Ringling Manor, Inc. -

Address Lake Swannanoa, Oak Ridge, Morris- County, New Jersey

a

Comment on the following items in accordance with the instructions

enclosed:

A. Earthfill and/or Timber Dams — NOT APPI~ CABLE 
-

1. Maintenance -- - 

-

5
,

2. Condition -
_

3. Other

B. Masonry and Concrete Dams - j -

- -

1. No abnormal settlement, heaving, tilting or lateral movement of the structure 
~~

‘ 
!

was observed. -

2. There is some minor ~spalling of- the stone facing and of the top walkway arid ~~~. -

coping. - . - S

3. Erosion and cavitation along the structure was not observed,

( 
•

4. only minor seepage near the base of the darn was observed through the
masonry.

There is nTo e~~dence of undermining of the structure. I -~
-5- - 5 , -~
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6. About 5G,~ of the fli ght board supports are rotted and deteriorated.

C. Channels, Stifling Basins ~ i-t d Surr oun dj n ~ Areas

The effluent channel, banks arid surrounding area are generally in good

~condition, but in need 
of some minor debris cleaning arid brush removal.

2.

3.

4. 5

a

6.

D. Mechanical Eguinment

There is no mechanical equipment at the south dam other than the flight

boards on the spiliway.

2.

E . Miscellaneous

1. See -Supplemental Sheet • 
-

2.

(
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CONCLUSION - - - - f  - . - 

-

A. I c e r t i f y  that the above da~p was personally inspec ted by me

and was found to be in {goo4,~~~~~r poor) condition. (Circle one

B. 1~ recommend that  the fol lowing repairs be made inmediately .

1. The wood flight -:board support s -should ~be replaced and repaired as required.

.
~ 

The masonry top walkway and coping should be repaired as required, also

- 

-. the spalling on the face of the darn.

- 
Whe~e seepage is occurring through the masonry structure, this leakage .‘

should be sealed. ,~~. .~ - . - , - .  -

C. The following
5 
improvement~ sh5ould also be undertaken .

‘-• The effluent’ àhannel ~and banks - should be cleared of debris.

2.

3. -

~~~~~~~~~~~~~~~ ~4~
- ,‘ -  -

- - - 
- 

~- -

- 
- 

- - -. - - 
, . 

Inspected by : William S. Kowaiski, P.E.

- Consul ting Engineer:_____________

Address 27 Cedar Grove Parkway

S E A L - 

-

- 
- 

-

~ 

- - 

Cedar Grove
-~ 

-
~ 1-1 -,

. ~. • •
: ;. 

~~
- .

• - - New Jersey 07009

( - 
Telephone: 201—239—0528 -

N.J.P.E. License No. 12070

Date :  March 17, 1975

-5
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~~~~ S~ANNAN OA ( SOUTH )

-‘ L. Miscellaneous

1. The only information which I was able to obtain regarding flood waters
overtopping the darn was from Mrs. Bohenna, President of Ringling Manor ,
Inc., who informed me that to the best of her Imowledge the dam was
overtopped on two occasions only :

a) During a hurricane in 1940.

b) During Hurricane Doria in the early 1970’s.

Cl-i bot h occasions the darn was overtopped with 1 to 2 inches, causing
no erosion on the side or below the darn , nor inflicting any damage to
the spiliway.
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Spiliway. Looking downstream. 30 November 2978
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Cobbles loosened and removed from 30 November 1978
left downstream spiliway sidewall.
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Berkshire Valley Road Bridge 30 November 1978
over discharge channel.
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Weep pipes in face of right 30 Novembe r 1978
side of dam.
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Repaired cobble facing at 30 November 1978
right side of dam.

Weep pi pe at right spillway 30 November 1978
retaining wall.
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