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N O T  I CE

T H I S  D O C U M E N T  H A S  B E E N  R E P R O D U C E D

F R O M  T H E  B E S T  C O P Y  F U R N I S H E D  US BY

THE SPONSORING A G E N C Y .  A L T H O U G H  I T

IS R E C O G N I Z E D  THAT C E R T A I N  P O R T I O N S
A R E  I L L E G I B L E , I T  I S  B E I N G  R E L E A S E D

I N  THE I N T E R E S T  OF M A K I N G  A V A I L A B L E

AS MUCH I N F O R M A T I O N  AS P O S S I B L E .
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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT . CORPS OP ENGINEL.N$

CUSTOM HQUSE-2 D& C HI $ T NU T  ~~TREE1 3

NAPEN-D

Honorable Brendan T. Byrne 
~~~ 

.1q7~GovernOr of New Jersey I -

Trenton , New Jersey 08621

Dear Governor Byrne :

inclosed is the Phase 1 Inspection Report for Ap~hawa Main Darn andApshava Auxiliary Dam in Passaic County . New Jersey which has been
prepared under authorization of the Darn Inspection Act , Public Law
92-367. A brief assessment of the condition of the.. dams is given
on the first four pages of th. report .

Based on visual inspection , available records , calculations and past
operational performance, Apahawa Dam and Apshawa Auxiliary Dam . initially
listed as “high” hazard potential structures , but reduced to “significant”
hazard potential structures as a r.sult of this inspection , are fud ged
to be in poor overall condition. However, the dam ’s spiliway is considered
inadequat, since 13 percent of the one half Probable Maximum Flood (l/2
PM?) (or 6.5 percent of the PM?) would overtop the dam. To insure
adequacy of the structure , the following actions , as a minimum, are
recoemended :

a. The sp iliway ’s adequacy shou ld be det ermined by a qualified
professiona l consultant engaged by the (ames using more sophisticated
method s , procedures , and studies within three months fro. the date of
approva l of this report. Any remedial measures necessary to insure
the adequacy of the spiliway and to prevent overtopping should be initiated
within calendar year 1979. In the interim , a detailed e e r gency operation
p lan and warning system , should be promptly developed. Also , during
period s of unusually heavy precipitation , around-the-clock survei l lance
should be provided.

b. Within three months from the date of app rova l of this repor t
engineering invest iga t ions and stulies should be made to investigate the
source of the marshy areas downstream of both dams . Any remedial measures
found necessary should be initiated in calendar year 1979.

_ _ _ _ _ _ _ _  .—--- ~--- — - -. -~~ .— . - - - _‘~~~~~~ ,,... ‘ —~~
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NAPEN-D
Honorable Brendan 1. Byrne

c. Th. following remedial actionn should he com pleted within the
below listed times from the date of approva l of this report :

(1) Within one year the deteriorated spiliway concrete should be
repaired and measures taken to minimize further concrete deteriorat ion.

i.2) Within three month. the rip-rap and the top of the main dam near
the left side with ot the spthlwav and al l of the upstream rip—rap should
be repaired .

(3)  W Ithin three months , an invest igat ion should be mode to determine
it there ate  obstructions at the intake tower grate , t he downstream gate
house should be cleaned out and the outlet valve maintained and the degree
of corrosion of the (4—inch diameter outlet pipe should be checked.

(4) Wt thin one year al l trees should be removed fro. within the
l imits of both the main and auxiliary dams and rep laced wi th suitable
ground cover.

(5) Within six months , public access to the dams should be limited
to prevent possibl. damages that may result from vandalism , in addition ,
covers and locks should be put on the entrances to the outlet gate
houses and the dam should he periodically patrolled by local police.

A copy o f the report is being furn ished to Mr. Dirk 1’ . Hofs,s n, New
.lersey Department of Environmental Protect ion , the designated State
(
~t f 1ce contact for this program . Within f ive days of the d*te’ of this
let ter , a c opy will  a lso he sent to Ccngressmat~ kohert A. Roe of the
Ft ghth Distr ict . Itn ict the provisions of the Freedom of lnform~ t 1on
Act . t he inspection report wil l be suhlect to release by thiH of f i c e ,
upon request , th i r ty  lays af t o i  the ditte of this l e t t e r .

Additiona l cop i t~s 01 (his report may he obtained from the National
Technical Information Service’s (NT1S) , Spr ingfteid , Vir ginia , 2.’lti l
at a reasonable cost .  Please a llow tour to six weeks f rom the date ot
this let ter  for NTIS to have cop ies ot  the report available.

An Important aspect it the Dam Sa fe ty  Program wil l  be the implementation
~f the recometendstions made ~~~ a result if the inspect ton . We accordingly
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NAPEI$-D
Honorable Brendan T. Byrne

request that we be advised of proposed actions taken by the State to
implement our r.co~~endation..

Sincerely yours ,

1 m c i  JAMES ( . ‘?O~As stated Colonel , Corps of Kngine.rs
Diatrict Engineer

Cv furn:
Mr. Dirk C. Hofman , P.E,
Department of Environmental Protection

1



APSHAWA MAIN DAM (~JOO 3j~J_ and A PSHAWA A UX ILIARY DAlI (~~OO557~)

CORPS OF_ENGINEERS_ASSESSMENT OF GENERA L CONDITIONS

This dam was inspected on 7 , 12 , 19 and 27 June 1978 by Langan Engineering
Associates , Inc., under contract to the State of New Jersey . The state ,
under agreement with the U. S. Army Engineer District , Philadelphia ,
had this inspection performe d in accordance wi th the National Dam Inspection
Act , Public Law 92—367.

The Apehawa Pam and Apøhawa Auxiliary l)am , initiall y listed as ‘high”
hazard potential structures , hut reduced to “significant hazard
potential structures as a result of this inspection , are ludged to he
in poor overall condition . However, the dam ’s .piltwav is considered
inadequate since 13 percent of the one half Probable Maximum Flood (l/2 PMF)
(or b.~ i percent of the PHF) would overtop the dam . To insure adequacy
o1 the structure , the following act ions , as a minimum , are recommended :

a. The spillwav ’ s adequacy should he determined by a qualified
protessi ’tial consultant engaged by the owner using more sophisticated
methods , procedures , and studies within three months tr out the date of
approval of this report. Any remedial measures necessary to Insure’
the adequacy of the ap illwav anti to preven t overtopping should he Initiated
within calendar year 1979. In the Interim , a detailed eme rgency operation
plan and warning system , should he promptly developed . Also , during
periods of unusually heavy precip itation , around—the—clock surveillance
should he provided .

h. Within three months from the date of approval of this report
engineering investigations and studies should be made to investigate the
source of the marshy areas d ownstream of both dams . Any remedial measures
found necessary should be initiated in calendar year 1Q79.

c .  The fo llowing remedial actions should be completed with in the
below listed times from the date of approva l of this report :

t,l) Within one year the deteriorated apillwav ‘oncrete should he
repaired and measures taken to minimize further concrete deterioration.

(2) Within three months the rip— rap and the top of the main dam near
the left side wall of the spillwav and all of the upstream rip—rap should
he repaired ,

(3) W ithin three months , an investigation should he made to determine
if there are obstructions at the intake t ower grate , the downstream gate
house should he cleaned out and the outlet valve maintained and the degree
of corrosion of the 14-inch diameter outlet pi pe should tie checked .

-~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~
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(4 )  Withtn one year all trees shou ld be removed from within the
limits of both the main and auxiliary dams and replaced wi th suitable
ground cover .

(5) Within siz months , public access to the dams should be limited
to prevent possible damages that may result fro, vandalism . In addition ,
covers and locks should be put on the entrances to the outlet gate
houses and the dam should be periodicall y patrolled by local police.

/
APPROVED ~~~ ~ ~

- -‘ ‘~-~.V— -“ ~
~~~ES I’,. 

—

Colonel , Corps of Engineers
District En gineer

DATE :________________

~~~~~~~~~~~~~~~ -~~~~~~ -~~~~ -— 
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PHASE I REPORT

NATIO NAL DAM SAFETY PROGRAM

Name of Dams : APSHAW A MA IN AND AUXILLIARY DAM S

Fed ID Numbers:  Main: NJ003 18
Auxilliary: NJ00557

State Located : New Jersey -

County Located: Passaic

Stream: Apshawa Brook

River Basin: Passaic

Date of Inspec tions: 7,12,19 , and 27 June 1978

ASSESSMENT OF GENERAL CONDITION S

The Apshawa Main and Auxilliary Dams are in poor
condition . There are marshy areas at the downstream
toes of both dams and no drains are shown for the auxiliary
dam. The concrete cutoff may not be effective. It
is not sure that the marshy areas are due to leaks through
the cutoff or in the rock foundation ; or a higher water
table at the downstream side of the core. We recommend
the following remedial measures: The drainage at the
downstream toe of the dams at the locations of the marshy
areas should be investigated and cond itions improved.
If necessary, relief wells should be installed to the
top of rock to relieve hydrostatic pressure in deeper
layers. Deterioration of the spillway concrete should
be repaired and measures taken to minimize further concrete
deterioration. The rip—rap and the top of the main



dam near the l e f t  si de wall of the spil lway an d up-
stream rip—rap should be repaired . An investigation
should be made to determine  if there are obstruc t ions
at the intake tower grate. The downstream gate house
should be cleaned out and the outlet valve maintained .
The degree of corrosion of the 14—in—dia. outlet pipe
should be checked . All trees should be removed from
wi thin the limits of both the main and auxiliary dams
and replaced with suitable ground cover. Public access
to the dams should be l imi ted to preven t possi ble damages
that may result from vandalism . Covers and locks should
be put on the outlet gate houses. The dam should be
patrolled by local police periodically.

The spil iway capaci ty is inadequate. We estimate
the dams can adequately pass only 6% of the PMF. The
capac i ty of the spil iway and the spiliway desi gn flood
should be determined using more precise and sophistica ted
methods and procedures. The need for and type of mit-
igating measures should be determined . Around the clock
surveillance during periods of unusually heavy precipitation
should be provided , and a warning system established .
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SECTION 1 PROJEC T INFORMATION

1.1 General

Authority to per form the Phase I safety inspection
of the Apshawa Dams was received from the State of New
Jersey , Department of Environmental Protection , Division
of Water Resources by letter dated 26 May 1978. This
Author ity was g iven pursuant to the Nat ional Dam Inspection
Act, Public Law 92—367.

The purpose of the Phase I investigation is to
develop an assessment of the general conditions with
respec t to safety of the Apshawa Lake Dams and appur tenances
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 Inspect ion of Dams prepared by the Department
of Army , Office of the Chief of Engineers. It is not
the purpose of thç inspection .o imply that a dam .neeting
or failing to meet the screening criteria , is per Se,
cer tainly adequate or Inadequate.

1.2 Description of Project

The Apshawa dams are identified as the main dam
and the auxilliary dam. Both dams are masonry dams
reinforced with upstream backfill and downstream rockfill.
The main dam has a concrete free fall spillway section
and is located at the southeastern end of Butler Reservoir.
The auxilliary dam forms a dike across an old stream
bed and is located about 500 ft southwest of the main
dam . The main dam spiliway is reinforced by two concrete
side piers that also act as retaining walls for the
rockfill and ear th backfill, and, a central concrete
pier. The main dam is 500—ft long and 22—ft high with
a 12—ft wide crest. The auxiliary dam is 132—ft long
and 16—ft high with a crest width of 12 ft.

Al



The dams impound Butler Reservoir In the Town of
But ler , Passaic County , N.J. The main dam Is at 41°
01’ 40” latitude and 7 40  23’ 07” longitude. The auxiliary
dam is located at the same latitude but at 7 40  23’ 11”
long itude .

The Apshawa Dams are classified as being “Small”
on the basis of its reservoir storage volume , which
is more than 50—acre feet, but less than 1,000—acre
feet. It is also classified as “Small” on the basis
of its total height, which is less than 40 feet.

In the Nat ional Inventory of Dams, the Apshawa
dams have been classified as having “High Hazar d Potential”
on the basis that failure of one or both of the dams
would cause excessive prope r ty damage to residences
downstream , and could potent ially cause more than a
few deaths. Visual inspection of the downstream area
shows that breach of the dam would cause little damage
to residences which are located on high ground but could
be hazardous to people utilizing Route 23. Acco rding ly,
i t is proposed to change the Hazard Classification
Poten t ial to “Significant” .

The dams and reservoir were formerly owned by the
Butler Water Company and used for water supply . We
understand It is now owned by the County of Passaic ,
317 Pennsylvania Ave., Pa terson , N.J. 07503. It no
longer has a functional purpose.

The main and auxiliary dams are located across
stream beds leading to Apshawa Brook . They were orig-
inally built in 1910 as concrete masonry dams. From
available records it appears the dams are founded on
natural ground and the spillway and abutments are founded
on bedrock. Cracks and movements occurred and they
were repaired , and reinforced with rolled—earth backfill
upstream and rockfill downstream in 1912. The spillway
was repaired and strengthened by adding concrete piers
at the downstream sides and center of the spillway .
There is a 14—in—di a outlet pipe through the embankment
with valves and gate houses at theleft side of the
spillway .

A2
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1.3 Pertinent Data

The following information was obtained from visual
site inspection, reference documents provided by NJ
DEP , and examination of maps and airphotos.

The area of Butler Reservoir is 43 acres and the
watershed area is 790 acres.

The maximum leng th of the reservoir is 2,500 ft.
The total storage is estimated to be approx 850 acre
feet.

The crests of both the main and auxiliary dams
are at elevation 773+. The crest of the free—fall
spiliway is at elevation 770.9 and the total length
of the spillway Is 50 ft.

Steel rods and pipes are in place on the splllway
crest for placement of flash boards. At the time of
the visi t there were no flashboards and one inch of
water was flowing over the crest of the spillway .

Tailwater level was 21 ft below the crest of the
dam at elevation 753. The water from the spillway was
flowing on rock. The l4—In—dia bottom outlet pipe is
of negligible importance for passing flood water.

The main and auxiliary dams are concrete dams with
unequally spaced buttresses that have been covered with
upstream backfill and downstream rockflll. The total
cumulated length of the main and auxiliary dams, not
Including the spillway , is 582 ft. The crest width
is 12 ft and the maximum height from crest to toe is
22 ft. Upstream slopes are 2 hor to 1 vert and the
downstream slopes are 1 to 1.

Zoning of both the main and auxi lliary dams is
a consequence of the history of the dams. The dams
were built in 1910 as concrete dams. The buttresses
shown on the drawing were probably added when some
doubts on the stability appeared, however , they are
too far apart to be very effective. The top of the
concrete dam, which now acts as a concrete core is
reported to be at el 771.8. In 1912 a rolled—earth
embankment was added upstream and sloped at 1.75 hor

A3
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to 1.0 ver t. It was covered with a rockfill and
placed rock paving to a slope of 2 hor to 1 vert.
Rockfill and a layer of placed rock pav ing wa s constructed
on the downstream faces at a slope of 1 to 1.

A concre te cutoff is shown on the d rawing on the
typical cross section immediately upstream of the 1910
concrete dam . This cutoff wall which is shown as founded
on rock and the concr ete wall and downs t re am rockfill
are shown as founded above rock. The control works
also seem to have been built in two stages in 1910 and
1912. The present system is located near the left
abutment of the spiliway and includes an Intake tower
(new outlet gate house). Inside the tower is a 14-
in. hub gate closing a 14—in, cast—iron pipe that passes
through the rolled—earth backfill and the concrete core
wall to an access pit and a valve (old outlet gate).
The intake Is reported to be of el 753.2 and protected
by a 3 ft x 2 ft grating . The intake tower is in the
reservoir and can be reached by boat. The access pit
to the downs t ream regulat ing valve was open but full
of debris. The upstream face of the spillway is hackfilled
to el 768 with rolled earth and is similar to the embankment.
The spillway is the old 1910 concrete dam. It is founded
on bedrock and strengthened by two end piers and side
walls tha t act as re taining walls for the backf i l l  and
by a central pier which does not appear on the old draw ing .

The spillway crest is at el 771± and is not level.
The right side of the spIllway crest is about one inch
lower than the left side . The upstream approach to
the spillway is three fee t below cr est level and paved
with rock. The downstream channe l is on rock.

Flashboards do not seem to have been in recent
use on the spillway cr est although prov isions had been
made.

SECTION 2 ENG INEERIN G DATA

Data on the design and construction of the 1910
concrete dam is practically non—existent , and is ob-
tained Indirectly through the information from its 1912
reinforcemen t. This  concrete dam had insufficient crest

A4
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elevation and was not founded on rock. The upstream
face was cracke d and was patched before backfilling
in 1912. No engineering data Is given concerning the
type or quality of the founda t ion material or the exten t
of the damage to the concrete dam between 1910 and 1912.

No eng ineering data is available concerning the
design assumptions used for the 1912 reinforcement.
This does not mean that the design is necessarily in-
adequate. The safety of the design depends mainly upon
the quality of the foundation material for the concre te
core wall and the downstream rock f ill which has a 1
to 1 slope. The construction seems to have been carefully
control led al though there is a scarci ty of w r i tten
reports and descriptions.

2.1 Regional Geology

Apshawa Dam Is located In the New Jersey Highlands
physiographic province. The New Jersey Highlands 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 Hunterdon , Passaic ,
and Morris Count ies and the southeastern par ts of Warren
and Sussex Counties. This province is part of the New
Eng land Physiographic Province and lies between the
Appalacian Ridge and Valley Province to the northwes t
and the Piedmont Province to the southeast. See Fig
3.

The Highlands are charac terized 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 reg ional faults cross
the area in a nor theast southwest direction, Including
the Ramapo Fault; the more than 30 mile long fault
scarp forms the eastern border of the province . Faults
control many of the river valley orientations. The
relatively uniform slope of the mountain elevations ,
from northwest to southeas t, Is a direct result of the
faulting . The entire area is part of the now dissected
Schooley Peneplain.

AS
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The Pleistocene Age Wisconsin g lacier covered
all of the dam site area.

The glacier stripped most of the existing over-
burden and weathered rock and uncover ed 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 g lacial
outwash and recent alluvium cover the valleys.

2.2 Site Geology

The Apshawa Dam and its reservoir are located in
a glacially excavated basin. Rounded and glacially
striated bedrock is exposed throughout the reservoir ,
the main dam site and at the auxiliary dam site located
west of the main dam. Overburden cover , consis t ing
primarily of g lacial till , Is very thin and typically
occupies only the low sec t ions between exposed bedrock
knobs in the valley bottom.

Bedrock In the area is a hard , compe tent gneiss
wi th a well developed and distinct gneisslc banding .
Gnelssic folds and swirls can be seen In the bedrock
below the splllway . There are a numbe r of low sub—
parallel bedrock ridges In the dam site area with steep
sloped south faces and more gentle north sloping faces.
These slopes reflect the direction of movement and
plucking action of the glaciers. The glaciers are also
responsible for the removal of most of the weathered
rock at the surface and only a thin weathered zone could
be seen. The predomlnent discontinuity in the bedrock
follows the gneisslc banding and strike at N60° W and
dips steeply to the southwest.

The site inspection and available drawing s indicate
the concrete cutoff is cons tructed on bedrock and the
core wall is on natural ground . A sketch of presume d
site geological features is given in Fig 4.

SECTION 3 VISUAL INSPECTION

At the time of our inspection the water level was
approximately one inch above the lowest part of the
spillway crest.

A6
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There is a wet marshy area downstream of the left
embankmen t of the main dam. It is approximately 50
f t downstream of the toe of the dam and at the lowest
part on the left bank of the discharge brook. This
wet and marshy area corresponds to the probable location
of a 2 ft x 2 ft blind stone drain shown on the 1912
drawing . A wet and marshy area is also located immed-
iately downstream of the auxiliary dike.

No signs of movement or settlement were observed
on the embankments except on the section near the left
spillway side wall. In this area, and for a length
of a few fee t, there are traces of erosion and possibly
overtopping. This erosion goes down approximately three
feet below the cres t and the downstream face of the
upper part of the rock fill has fallen down. It does
not appear likely tha t this damage was caused entirely
by overtopping and may be a consequence of vandalism
or a lack of maintenance . The damage may have been
increased by erosion and overtopping .

The top and downstream slopes of the main and
auxiliary dam are overgrown with small trees and bushes.

The spillway and side walls appear to be the most
sensitive part of the whole retaining structure. The
concrete has spalled and has fine cracks.

The faces of the side walls of the spillway, im-
mediately downstream and at the top show some seepage.
Seepage also occurs at the upper face of the spillway
wall itself. It is not possible to be certain there
are no leaks below where the wa ter was flowing over
the spillway . The central concrete pier shows traces
of erosion at the concrete lift levels and some water
seems to seep through the pier. Seepage is occuring
at ihe right side waU at the spillway foundation rock
interface.

The upstream intake tower could not be visited
and is probably used only for maintenance of the outlet
valve. At the time of our visit water was flowing at
the downstream end of the l4-in—dia pipe , on approxima tely
1/3 of the cross section. The flow was probably re—
stricted by the downstream valve , but may also restricted
by plugging of the grating at the intake tower.
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No trace of landslides were observed in the reservoir
area.

The downstream channel of the splllway and the
brook are generally clear of obstructions. The few
boulders and debris in the brook are not considered
as restric tions to flood flow.

The dam was previously inspected by Brown—Pandullo
& Associates on 3 April 1968 and was found in good
cond ition. The visit was made at the period of peak
flood, which may have lim ited the extent of the visual
observations.

SECTION 4 OPERATIONAL PROCEDURES

No information is available concerning opera t ional
procedures for the dam. If it is assumed the valves
are for regulation of the flow passing into the brook ,
i.e. to maintain a minimum flow during the dry season,
this is efficiently achieved.

Additional flood flow that could pass through the
14—in pipe is negligable. Safety in case of flood is
governed only by the spillway .

SECTION 5 HYDRAULIC/HYDROLOGIC

The hydraulic/hydrologic evaluation is based on
a spillway design flood (SDF) equal to one half of the
full probable maximum flood (PMF) in accordance with
the evaluation guidelines for dams classified as sig-
nificant hazard and small in size. The orIginal hydrologic
design data for this dam is not available. The 1/2
PMF has been determined by developing a synthetic hydrograph
based on the maximum probable precipitation of 22.5
inches (200 square mile — 24 hour). Hydrologic Comp-
utations are presented In Appendix 3. The 1/2 PMF determined
for the subject watershed is 2552 cfs.

The main dam spillway is essentially a broad crested
weir with a length of 50 ft and a maximum depth of approx-
imately 2.5 ft. The maximum capacity of the spiliway
for this depth is 621 cfs which is less than the SDF.
It should be noted that a small portion of the crest
of the dam is at elevations as low as 1 foot above the
spillway crest. Top of dam elevations are typically
2 ft to 2.5 ft above the spillway crest.
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Flood rout ing ind ica tes tha t the dam will over top
by approximately one foot under the 0.5 PMF. We estimate
that the dam can adequately pass 6% of the PMF. However ,
by raising the top of the dam elevation in that portion
that is 1 ft above the splllway crest to elevations
equivalent to tha t typically found along the dam cres t
could result in dams adequa tely passing 17% of the PMF.

Preliminary drawdown analyses indicate that using
the 14—in—dia outlet pipe , it would take approxima tely
15 days to d raw down the wa ter to half the exis t ing height
and 32 days to empty the lake.

SECTION 6 STRUCTURAL STABILITY

The side wa lls of the sp illway ac t as re ta ining
walls for the rockfi ll , which is an essen t ial fea ture
of the stability of the spillway . The available in-
forma t ion does not Indica te whe ther or not the walls
have been designed for this loading condition . However ,
no ind icat ions of instabili ty were observed and it is
likely there is an adequate factor of safety . There
is however , a threa t to the stability from over topping
at the left side of the spiliway wall.

The marshy area downstream of the lef t embankmen t
of the main dam corresponds to the approximate area
of the blind drain. It is likely this seepage and
attendant hydrostatic uplift may Involve only the upper
portion of the ground and may be related to plugging
of the drain. In any case this should be checked to
ensure stability of the downstream s lope and that con-
di tions do not worsen with time . Although the slope
of the downstream rockfill Is steeper than current
practice would permi t, it is probably adequate as long
as the loading conditions do not change.

The marshy area downs tream of the auxiliary dam
appears to be in the area of the old stream channel.
There is likely seepage under the dam at this location
because of the absence of a cut off , or , an ineffec t ive
cutoff.
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Apshawa Dam is located in Se i smic Zone 1 of the
Seismic Zone Map of Contiguous States. The degree of
stability of the dam Is unknown. However , on the basis
of our observations and the available records we are
not confident conventional safety margins exist for
either static or earthquake loadings.

The bearing pressure at the downstream area Is
relatively high and earthquake shaking could induce
settlements, and leaks by relative displacement between
the core wall and the upstream cut off. Evaluation
of such factors are beyond the scope of this phase of
the work.

SECTION 7 ASSESSMENT, RECOMMENDATIONS /REMEDIAL MEASURES

7.1 Assessment

The 1912 reinforcement seems to have been made
as best as it was possible to strengthen the existing
and damaged strucutre. The fact it has stood for more
than half a century is a good but not sufficient criteria.

The blind drains shown on the 1912 drawing indicate
a recognition at the time of the need for such drains.
Howeve r , there are marshy areas at both dams and no
drains are shown for the auxiliary dam. The concrete
cutoff may not be efficient. By visual inspection it
was not possible to determine whether the marshy areas
are due to leaks hrough the cutoff or in the rock foun-
dation; or a higher water table at the downstream side
of the core.

7.2 Recommendations/Remedial Measures

We recommend the following remedial measures:

1. Investigate the conditions and Improve the drainage
at the downstream toe of the dams at the locations
of the marshy areas. If necessary, relief drains
should be installed to the top of rock to relieve
hydrostatic pressure in deeper layers. This should
be done very soon.
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2. Deterioration of the spillway concrete should be
repaired and measures taken to minimize fur ther
concrete deterioration . This should be done in
the future.

3. The rip—rap and the top of the main dam near the
left side wall of the splllway and upstream rip—
rap should be repaired. This will require rep-
lacement of missing rip—rap and should be done
very soon.

4. An investigation should be made to determine if
there are obstructions at the intake tower gate.
The downs tream ga te house should be cleaned out
and the outlet valve maintained. The degree of
corrosion of the 14—in—dia . outlet pipe should
be checked. This should be done very soon.

5. Public access to the dams should be limited to
preven t possible damage that may result from van-
dalism. Covers and locks should be put on the
outlet gate houses. The dam should be patrolled
by local police periodically. This should be done
soon.

6. All trees should be removed from within the limits
of both the main and auxiliary dams and replaced
wi th suitable ground cover.

7. The spillway capacity is inadequate. We estimate
the dam can adequately pass only 6% of the PMF.
The actual capacity of the spillway and the SDF
should be determined using more precise and sophis-
ticated methods and procedures. A more detailed
and extensive topographic survey of the dam should
be made . The need for and type of mitigating
measures should be determined. Around the clock
surveillance during periods of unusally heavy
precipi tation should be provided , and a warning
system established . This should be done very soon.

All
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Spiliway , Left Sidcwall and 19 June 1978
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Outlet gate house and 19 June 1978
l e f t  side of spiliway .
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Outlet gate house without cover. 19 June 1978
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Downstream outlet gate house 19 June 1978
at left embankment.

Discharge from 14 inch c.l. pipe 19 June 1978
from downstream out le t  gate house .
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Spillway right sidewall. 19 June 1978
Note foundation rock in
foreground.

Spiliway left sidewall. 19 June 1978
Note disturbance of riprap.
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Erosion and remo val o f r iprap 19 June 1978
at spiliway and l e f t  sid ewa ll
abutment.
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Erosion of riprap and earth at 19 June 1978
left spillway sidewall abutment.
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Foundation rock and 19 June 1978
seepage at downstream right
corner of spillway .

4
‘4

Upstream corner of spillway 19 June 1978
left sidewall. Note cracks in
old concrete dam serving as concrete
core in present dam.
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REFERENC ES

APSHAWA DAMS

W r i t t e n  Documents

1. Speci f ica t ions  for 1912 works Unknown

2. Letter to Morr i s  R. S h e r r a r d  Dated July 5 , 1912
from Mr. A W . Cuddeback
wi th  at tached documents

3. Letter  of M o r r i s  R. She r ra rd  Dated July 8 , 1912
To State Water Supply Commission

4. Vis i t  Report Dated Oct. 19, 1912

5. Vis i t  Report Dated Nov. 30, 1912

6. Vis i t  Report

7. Let ter to the Apshawa Lake Dated Aug . 26 , 1913
Realty Co., Inc.

8. Descr ip t ive  Report - Unsigned Unknown

9. Letter from Browne—Pandullo & Assoc. Dated June 11, 1968
to Dept of Conservation &
Economic Development
Attached Documents (9—1) Descr ip t ion
(9—2)  10 Photos of Inle t S t ream,

Main Spi l iway , reservoir , etc.

10. Letter to Mr. Dirk C. Hoffman Dated July 25 , 1974
Bureau of Wa ter Control
By Kenneth R. Kawkswell, Health Of f i c e r
and Attached Hand Wr i t ten Reports

Dra wi r ~g~
1. Plan show ing reinforcement of the Dated May 10, 1912

concrete dam of the Apshawa Dam
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Others

1. Eby , C.F. 1976 , Soil Survey of M o r r i s  County,
New Jersey, U.S. Department of Argriculture ,
Soil Conservation Service , 111 pp.

2. Lewis,J.V. and H.B. Kummel , 1924 , The Geology
of New Jersey, Bulletin 14, Geological
Survey of New Jersey,  Tr en ton , New Jersey,
146 pp.

3. Lucey , C_ S., 1972 , Geology of M o r r i s  Coun ty in
Brief, State of New Jersey , Bureau of Geology
and Topog r aphy , Tren ton , New Jersey,  13 pp.

4. Minard , J.P. W.W. Ho]inan , A.R. Jumik i s , 1953 ,
Engineering Soil Survey of New Jersey,
Report No. 9, Morris County~ Ru tgers
Unive r s i ty,  New Brunswick , New Jersey, 86 pp.

5. Rogers, F.C., D.R. Lueder , and G.H. Obear , 1951,
Engineering Soil Survey of New Jersey, Repc~~~
No. 3, Passaic County, Rutgers University ,

- 
- New Brunswick , New Jersey , 45 pp.

6. Widmer , K., 1964 , The Geology and Geogra phy of
New Jersey, Volume 19, The New Jersey
Histor ical Ser ies , D. Van Nostrand Co., Inc.,
Princeton , New Jersey 193 pp.

7. Wolfe, P.E., 1977 , The Geology and Landscapes of
New Jersey, Crane , Russak & Company , Inc . ,
New York , New York , 351 pp.
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