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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE~2D & CHESTNUT STREEYS
PHILADELPHIA. PENNSYLVANIA 16106

N REPLY REFER TO

NAPEN-D

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, New Jersey 08621

19 SEP 1978

Dear Covernor bvrae:
Inclosed is the Phase 1 Inspection Report for Barbour Mill Dam in Passaic
Countv, “wew Jersey which has been prepared under authorization of the
Dam Inspection Act, Public lLaw 92-367. A brief assessment of the dam's
{ condition is given on the first three pages of the report.

Pased on visual inspection, available records, calculatiens and past
operational performance, Barbour Mill Dam, initially listed as a high
hazard potential structure, but reduced to a significant hazard potential

‘ structure as a result of this inspection, is judped to be in fair overall
condition. However, this dam does not have a spillway and the outlet
works is inadequate to serve as a spillway in that 13 percent of the
100~-year flood would overtop the dam. To insure adequacy of the structure,
the following actlons, as a minimum, are recommended:

a. The desipgn of an adequate spilliway should be accomplished by a
qualified professional consultant, engaged by the owner, using more
sophisticated methods, procedures and studies within six months from the
date of approval of this report. Construction of the spillway should be
initiated within calendar year 1979. 1In the interim, detailed emergency
operation and evacuation plans and warning svstem, should be promptly
developed. Also, during periods of unusually heavy precipitation,
around-the-clock surveillance should he provided.

b. The fel'lowinug actions should be taken within the stated times from
the date of approval of this report:

(1) Within three months one or wore flashbeards should be removed
from the masonry arch culvert inlets. This will lower the pond level
and provide additional storape cavacity for flood flows until ather
modifications can be made to the dam,




NAPEN-D
Honorable Brendan T. Byrne

(2) VWithin six months the owner should patch the loose or onen joints
in the masonry of the two arch culverts.

(3) Within one year the owner should remove all heavy vepretation and
replace it with low cever vegetation (srass) which should be mowed
frequently.,

(4) Within one vear the owner should initiate a program of periodic
inspection of the flashboards for deterioration and repair the flashhoards
as necessary.

(5) Within one year the owner should remove debris and obstructions
from the downstream channel. Future periodic maintenance should routinely
ciean the channel.

A\ copy of the report is being furnished to Mr. Dirk C. Hofman, Mew
Jersey Department of fnvironmental Protection, the desipgnated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman Robert A. Roe of the
Eighth District. U(nder the provisions of the Freedom of Information
Act, the inspection report will be subject to release by this office.
upon request, five days after the date of this letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia. 22161

at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available. -

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

Sincerely yours,

’/’7 y L - S /

1 / 3 / P /{k
\’,\%’(/ /2“(@ e
1 Incl ~JOEL T. CALLAHAN

As stated ~"  lLieutenant Colonel, Corps of Fngineers
v Acting District Engineer

Cy furn:

Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Kesources

N. J. Dept. of Environmental Protection
P.0. Box 2809

Trenton, NJ 08625




BAREOUR MILL DAY

CORPS OF ENGINFERS ASSESSMENT OF GENIRAL CONDITIONS

This dam was {nspected on 10 and 13 June 1978 by Michael Baker, Jr., Inc.
Consulting Engineers, under contract to the U, S, Army Engineer Listrict,
Philadelphia, in accordance with the Mational Dam Inspection Act,

Public lLaw 92-367.

The Barbour Mill Dam, initfally listed as a high hazard potential structur
but reduced to a significant hazard potentfal structure as a result of

8
this inspection, is judged to be, in fair overall condition. However, t
t ’ h .

dam does not have a spfllway and the outlet worls fs inadequate to serve
as a spillway in that 13 percent of the 100-yecar flood would cvertop the
dam To insure adequacy of the structure, the following actions, as a

minimum, are recommended:

a. The design of an adequate spillway should be accorplished by a
qualified professional consultant, engaged by the owner, using more
sophisticated methods, procedures and studies within six months from the
date of approval of this report. Construction of the spillway should be
initiated within calendar year 1979, 1In the interim, detailed emergency
operation and evacuation plans and warning svstem, should be promptly
developed. Also, during periods of unusually heavv precipitation,
around-the-clock surveillance should be provided,

h, The following actions should he talen within the stated times fron
the date of approval of this report:

(1) Within three months one or more flashboards should be removed
trom the masonry arch culvert inlets. This will lowver the pond level
and provide additional storage capacity for fleood flows until other

modif ications can be made to the dan.

(2) Within six months the owner should pateh the loose or open joints
in the masonry of the two arch culverts.

(3) Within one vear the owner should remove all heavv vegetation and
replace it with low cover vegetation (grass) which should be mewed
frequently.

(4) Within one year the owner should iniftiate a propram of periodic
inspection of the flashboards for deterioration and repair the f{lashboards

as necessary.
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(r’) Within one year the owier shonld remove debris and obkstructions

from the downstream channel. Future periodic maintenance should routinely
! P

the channel.

2L T. CALLAHAN

/!{,ivutenzmt Colonel, Corps of Fngineers
Acting District Fngineer 3
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam - Barbour Mill Dam, Passaic County, New Jersey
Stream - Unnamed Tributary of Preakness Brook
Dates of Inspection - 10 and 13 June 1978

ASSESSMENT OF
GENERAL CONDITIONS

Barbour Mill Dam is an earth dam with a crest length of approxi-
mately 226 feet and a maximum height of about eight feet. Owner-
ship of the dam, which impounds a pond with a volume of about
67 acre-feet at dam crest level, is presently in transition from
Mr. Gary Van Decker to the Township of Wayne. The township is
reportedly planning to develop a park including the pond and dam.

Visual inspection and review of engineering data in June 1978
indicate no serious deficiencies requiring emergency attention.
The dam was found to be in fair overall condition at the time of
inspection. However, certain items of rehabilitation should be
performed including: removal of trees and shrubs and replanting
with grass, periodic inspection and repair of flashboards, and
cleaning and maintenance of the downstream channel.

The dam has four outlet conduits, but no spillway. Hydraulic/
hydrologic evaluations performed in accordance with established
Corps of Engineers procedures for Phase I Inspections revealed
that the outlet conduits will not pass the 100 year flood without
the dam being overtopped by 1.5 feet of water. A spillway is
obviously required.

In view of the ownership transition and the presently uncertain
role of the dam in future park development, it is recommended that
the township initiate planning and engineering studies to clarify
the future of the dam. If the dam is to be maintained as part of
the park, the township should include a spillway along with what-
ever other modifications are made to the dam and park. As an
interim measure, Mr. Van Decker and the township should remove one
or more of the flashboards from the masonry arch culvert inlets to
lower the pond level, thereby providing additional storage capacity
for flood flows. Also, the loose or open joints in the masonry of
the two arch culverts should be repaired.

MICHAEL BAKER, JR._, INC.

MR

Michael Baker, III, P.E
Chairman of the Board and
Chief Executive Officer
Registration Number 13385

NAME OF DAM: BARBOUR MILL DAM
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM: BARBOUR MILL DAM, ID# NJ 60237

SECTION 1 -~ PROJECT INFORMATION

1.1 GENERAL

a.

Authority - This report is authorized by the
National Dam Inspection Act, Public Law 92-367,
92nd Congress, H.R. 15951 enacted 8 August 1972
and has been prepared in accordance with Contract
No. DACW61-78-C-0141 between Michael Baker, Jr.,
Inc., and the U.S. Army Corps of Engineers, Phila-
delphia District.

Purpose of Inspection - The purpose of this inspec-
tion 1s to evaluate the general condition of
Barbour Mill Dam with respect to safety of the
facility based upon available data and visual
inspection.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances - Barbour

Mill Dam 1s a small, indistinct earth embankment
with a crest length of approximately 226 feet and

a maximum height of about eight feet. The indistinct
nature of the embankment results from numerous
modifications over the years, the most important

of which appears to have been placement of consider-
able quantities of random fill downstream from the
original dam in approximately 1950.

Very little historical information on Barbour Mill
Dam is readily available. The original dam was
apparently constructed sometime during the 1800's
to impound water for a grist mill.

The earliest historical record of the dam in the
files of the New Jersey Department of Environmental
Protection (N.J.D.E.P.) is a file card on a dam
inspection made 27 April 1922 by H. T. Critchlow.
At that time, the dam was characterized as being
associated with an abandoned mill, and the stream
on which it is located was called Singac Brook.
The dam was described on the file card as an earth
embankment 250 feet long with a maximum height of
eight feet and a roadway along its crest. The
upstream slope was given as two horizontal to one
vertical (2:1) and the downstream slope was a

NAME OF DAM: BARBOUR MILL DAM
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vertical stone wall. 1In 1922, a "raceway" (presuma-
bly some type of mill race outlet conduit) with a
gate three feet wide by five feet high was located
at the right end of the dam and another outlet
conduit of unspecified type with a sluice gate two
feet wide by 6.5 feet high was located 60 feet
from (i.e., probably left of) the right end of the
dam. The top of this latter gate was apparently
located two feet below the top of the embankment.
It was noted on the file card that a 35 feet
breach had occurred between the sluice gate and
the right end of the dam in July 1919 and also
that the dam "should have [a] spillway."

The only other N.J.D.E.P. file information on the
dam is from 1946. Mr. John N. Brooks, Consulting
Hydraulic Engineer (formerly with the New Jersey
Department of Conservation) inspected the dam on
16 March 1946 on behalf of Mr. A. G. Simonds;
Executor of the Estate of Charles W. Simonds,
which owned the dam at that time. Mr. Brook's dam
inspection report indicates that in 1946 the dam
was an earth embankment about 500 feet long with a
maximum height of eight feet conveying a badly
rutted farm road on its 14 feet wide crest. The
dam had a rubble masonry wall downstream and a 1l:1
upstream slope with a small amount of o0ld riprap.
Outlet works consisted of two arched top masonry
conduits, one three feet wide discharging into the
stream and one two feet wide discharging into the
head race which served the former mill below
(i.e., downstream from) the right end of the dam.
The pond level was controlled by flashboards at
the inlets of the masonry conduits. Mr. Brooks
made several recommendations for upgrading the
dam, chief of which was design and construction of
a concrete spillway with a safe discharge capacity
of 540 c.f.s. There is no indication that Mr. Brooks'
recommendations were ever implemented.

The dam was acquired in 1950 by its present owner
Mr. Gary Van Decker who has a large sand and
gravel operation along the hillside north of the
pond (Plate 1). Mr. Van Decker indicated that he
filled in portions of the area downstream from the
dam and constructed a concrete slab over the
masonry arch outlet conduits in 1950. He also
installed two 30 inch diameter corrugated metal
outlet pipes in approximately 1975.

In a telephone conversation on 12 June 1978,

Mr. Van Decker indicated that the Township of
Wayne is in the process of acquiring Barbour Mill
Dam and Barbour Pond, presumably for use as a park

NAME OF DAM: BARBOUR MILL DAM
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and recreation area. He stated that the township
presently owns about two-thirds of the pond; by
1981 the Township will own 100 feet around the
pond; and by 1983 the Township will own the entire
pond and dam. Additional details of this property
transfer are unknown to Michael Baker, Jr., Inc.,
but it appears that the Township of Wayne will
have a major responsibility for the future of the
dam and pond.

This somewhat lengthy but nevertheless sketchy
chronology of the dam was given above so that
readers can better appreciate material presented
subsequently in this report. The dam as it existed
at the time of the inspection by Michael Baker, Jr.,
Inc. on 10 and 13 June 1978 is shown in field
sketches (Plates 1, 2 and 3) and in the photographs
(Overall View of Dam and Photos 1 through 12)
included in this report.

As best Michael Baker, Jr., Inc. could determine
in the field, the dam embankment has a crest
length of approximately 226 feet and a maximum
height of about eight feet. An access driveway
extends along the crest which has a minimum width
of approximately 20 feet. Both the upstream slope
and the downstream slope of the embankment are ill
defined. Except in the vicinity of the concrete
head wall with the outlet conduits (described
below), the upstream slope is largely covered with
silt, muck and aquatic vegetation. The downstream
slope is indistinct because of random fill placed
by Mr. Van Decker (and perhaps by others), and the
area immediately downstream from the dam is a
nearly impenetrable jungle of trees, brush and
other vegetation.

There is a concrete head wall with an overall
length of about 62 feet at the right (southwest)
end of the upstream side of the embankment. This
head wall has a top width of about three feet, a
straight central section about 36 feet long, and
flared end sections containing the inlets of the
two stone masonry arch culverts that comprise the
principal outlet works for the dam (Plate 2). The
larger masonry arch culvert at the left (northeast)
end of the head wall has a cross-section about six
feet wide by six feet high, and a five feet wide
inlet controlled with wooden flashhoards which
extend down to pond bottom level. he smaller
masonry arch culvert on the right (southwest) end
of the head wall has a cross-section about three
feet wide by two feet high, and its inlet is also

NAME OF DAM: BARBOUR MILL DAM
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controlled with wooden flashboards. Flashboards
in the inlet of the small masonry arch culvert do
not extend all the way to pond bottom level. The
date of head wall construction is unknown, but it
is surmised to have been constructed in the late
1940's or early 1950's.

In addition to the two masonry arch culverts,
there are two 30 inch diameter corrugated metal
pipes located some 20 feet left of the large
masonry culvert (Plate 2). These pipes were
reportedly installed by Mr. Van Decker in 1975.
The pond level (controlled by flashboards in the
masonry arch culvert inlets) was essentially at
inlet invert level of the corrugated metal pipes
at the time of inspection. Pipe inlet levels are
such that the depth of water flow through the
pipes will be only about 0.9 foot when the dam is
overtopped at a low point on the embankment crest
approximately 35 feet left (northeast) of the
pipes and also at a low point near the center of
the concrete head wall.

Discharge from the corrugated metal pipes flows

into the outlet channel for the large masonry arch
culvert, and this channel joins the outlet channel
for the small masonry arch culvert at a point

about 70 feet downstream from the concrete head
wall in densely vegetated random fill (Plate 2).
From that point, the discharge channel extends

about 300 feet further downstream to a bridge from
Valley Road to the parking area of the Suburban
Savings and Loan Building (Plate 1). This bridge
has a clear opening, twelve feet wide by five feet
high. Water backed up at the bridge would flow
easterly onto Valley Road before overtopping the
bridge. A new culvert across Valley Road downstream
from this bridge was under construction in June 1978
(Plate 1).

Barbour Pond, which has extensive deposits of silt
and muck as well as abundant aquatic vegetation,

is rapidly evolving into a swamp (Plate 1). The
maximum depth of pond water at the time of inspection
was about seven feet at the concrete head wall,

and the average depth of pond water was estimated

to have been about three feet.

B Location - Barbour Mill Dam is located on an
unnamed tributary of Preakness Brook in Wayne
Township, Passaic County, New Jersey. The dam is
located about four miles north of Interstate

NAME OF DAM: BARBOUR MILL DAM
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Route 80 and approximately 700 feet northwest of
the intersection of the Paterson-Hamburg Turnpike
and Valley Road. Access to the dam from Valley
Road is provided by an unpaved driveway which
extends along the crest of the dam.

Size Classification - The maximum height of the
dam is approximately eight feet. Calculations
indicate that pond volume to the top of dam is
approximately 67 acre-feet. The dam is therefore
in the "Small" size category as defined by the
"Recommended Guidelines for Safety Inspection of
Dams."

Hazard Classification - The downstream channel

passes beneath Valley Road and the Paterson-

Hamburg Turnpike, both of which are heavily travelled.
In addition, there is a shopping center south of

the Turnpike and other commercial buildings along

the reach of Preakness Brook downstream from the
shopping center. In the event of failure of the

dam, an "appreciable" economic loss would occur;

but the loss of life would certainly not exceed a
"few," if indeed any lives were lost at all. The

dam is therefore considered to be in the "Significant"
hazard category as defined in the "Recommended
Guidelines for Safety Inspection of Dams."

Ownership - The dam is owned by Mr. Gary Van Decker,
1501 Valley Road, Wayne, New Jersey 07470.

Purpose of Dam - Barbour Pond presently serves as

a sediment and storm water retention basin for its
watershed. The pond is also used for recreational
activities to a limited extent. As indicated in
paragraph 1.2.a., the Township of Wayne is acquiring
the pond and dam for development as a park and
recreation area.

Design and Construction History - All readily
available information on the design and construction
of Barbour Mill Dam was summarized in paragraph
% A% 1

Normal Operational Procedures - During periods of
heavy rainfall, Mr. Gary Van Decker visits the dam
and removes flashboards, if necessary, to reduce
the potential for overtopping of the dam.

NAME OF DAM: BARBOUR MILL DAM
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1.3 PERTINENT DATA

a.

Drainage Area - The drainage area of Barbour Pond
1s 0.9 square mile.

Discharge at Damsite - The maximum known flow at the
damsite 1s unknown to Michael Baker, Jr., Inc. In the
report on his 1946 dam inspection (paragraph 1.2.a.),
Mr. John N. Brooks estimated the peak flow at the dam

to have been approximately 270 c.f.s. during a severe
storm which occurred in Northern New Jersey in July
1945. This estimated peak discharge may be of value for
reference purposes.

Elevation [feet above Mean Sea Level (M.S.L.)] -

Top of Dam - 281.9

Maximum Pool (Design Discharge) - Not available
Normal Pool - 281.0

Streambed at Centerline of Dam - 274.5+

Normal Tailwater - 274.8

Note: No surveyed elevation data on Barbour Mill Dam
and Pond were available. The U.S. Geological
Survey Paterson 7.5 Minute Topographic Quad-
rangle was used to estimate a pond water eleva-
tion of 281.0 at the time of inspection. Field
measurements indicated that the low points on
dam crest were 0.9 foot above pond level. The
inferred minimum dam crest elevation of 281.9
was used as a bench mark, and other elevations
were determined by hand leveling or direct
measurement. Hence, all elevations given in
this report are based on an inferred minimum
dam crest elevation of 281.9 M.S.L.

Reservoir (feet) -

Length of Maximum Pool - Not available
Length of Normal Pool - 1900

Storage (acre-feet) -

At Top of Dam (El1. 281.9) - 67
At Spillway Crest (El. 280.8) - 50

Reservoir Surface (acres) -

Top of Dam - 16
Spillway Crest - 14

NAME OF DAM: BARBOUR MILL DAM
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Dam -

Type - Earthfill

Length - 226 feet

Height - Eight feet

Top Width - 20 feet (minimum)

Side Slopes - Upstream - Cannot be determined due
to shallow water and aquatic
vegetation.

Downstream - Cannot be determined due to
random fill and heavy
vegetation.

Impervious Core - No information available
Cutoff - No information available

Diversion and Regulating Tunnel - None

Spillway -

Type - Two stone masonry arch culverts with wood flash-
boards at inlets (plus two 30 inch diameter
corrugated metal pipes with only 0.9 foot head-
water potential)

Length of Weir - 8.2 feet (total)

Crest Elevation - 280.8 feet (M.S.L.)

Gates - None

Downstream Channel - Heavily vegetated stream banks for

about 70 feet, then well kept
grass banks.

Regulating Outlets - Manual operation by placing and
removing flashboards

NAME OF DAM: BARBOUR MILL DAM
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN
No design data were available for review. All pertinent
information from the files of the N.J.D.E.P. was summa-
rized in paragraph l.2.a.

2.2 CONSTRUCTION

All readily available construction information was
summarized in paragraph l1.2.a.

2.3 OPERATION

Mr. Gary Van Decker, the present owner, is responsible
for operation and maintenance of the dam. There are no
operational records available for review.

2.4 EVALUATION

As indicated previously in this report, very little
background information was available on Barbour Mill
Dam and Barbour Pond. In view of the history and size
of the dam and pond, the readily available background
information and observations made during the field
inspection are considered sufficient for purposes of
this Phase I Inspection Report.

NAME OF DAM: BARBOUR MILL DAM
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

a.

General - The dam and its appurtenant structures
were found to be in fair overall condition at the
time of inspection. The problems noted during the
visual inspection are considered minor and do not
require immediate remedial treatment. Noteworthy
deficiences observed are described briefly in the
following paragraphs. The complete visual inspec-
tion check list is given in Appendix A. Field
sketches are included as Plates 1, 2 and 3.

Dam - As indicated in paragraph l.2.a., the area
downstream from the original dam now consists of
random fill and debris with heavy vegetation.

A minor seepage area was observed at the base of
the left side of the large masonry arch culvert

outlet. An estimated one to two g.p.m. of clear
water was flowing from the well graded granular

soil fill approximately 1.5 feet above tailwater
elevation.

Appurtenant Structures - The stones in the masonry
arch culverts, especially near the inlets, have
open joints and may be loose. The inverts of the
two 30 inch corrugated metal pipe culvert inlets
are essentially at normal pool elevation. These
culverts will not pass any appreciable flow until
the pond level rises due to heavy rainfall. At
that point, the maximum depth of flow through the
corrugated metal pipe culverts without overtopping
the dam is only about 0.9 foot.

Reservoir Area - Pond storage volume has been
significantly reduced by sediment and aquatic
vegetation.

Downstream Channel - The portion of outlet channel
extending approximately 70 feet downstream from

the dam is partially obstructed by trash, natural
debris, brush, trees and weeds. Further downstream,
the channel is well maintained with grassed slopes.
A driveway bridge with a clear opening 12 feet

wide by five feet high is located approximately

400 feet downstream from the dam.

NAME OF DAM: BARBOUR MILL DAM
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3.2 EVALUATION

a.

Dam - The area of minor seepage at the left side

of the large masonry arch culvert outlet is considered
insignificant since indications of piping (internal
erosion) were not observed. The dam has a very

low head and hydraulic gradient. The embankment

fill in the seepage area is a well graded granular
soil. The dam should be cleared of heavy vegetation
and replanted with low cover vegetation (grass)

and mowed as necessary.

Appurtenant Structures - The joints in the masonry
arch culverts should be patched if the life of the
dam is to be extended. The flashboards at the

inlets should be inspected periodically for deteriora-
tion and repaired as necessary.

Reservoir Area - The pond is turning into a swamp.

As indicated 1n paragraph l1.2.a., Wayne Township

is acquiring the dam and pond for use as a park

and recreation area. Township plans for the area

are unknown at this time. However, Michael Baker, Jr.,
Inc. suggests that the township consider dredging

and vegetation control programs if the life of the
pond is to be extended, or if the pond is to be
upgraded for recreational use.

Downstream Channel - The channel extending 70 feet
downstream from the dam should be cleaned of
obstructions and debris. This channel should be
cleaned in the future as routine maintenance of
the dam.

NAME OF DAM: BARBOUR MILL DAM
14




SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

Operational procedures are generally discussed in
paragraphs 1.2.h. and 2.3.

There are no formal emergency procedures in the event
of impending catastrophe for the dam. During periods
of heavy rainfall, Mr. Gary Van Decker, the present
owner, will presumably visit the dam and remove flash-
boards, as necessary to reduce the potential for over-
topping of the dam. Rapid emergency drawdown of the
pond could be accomplished by removal of flashboards at
the inlets of the masonry arch culverts. Formal emergency
procedures are not considered necessary for this dam
because of its low height, small storage volume, and
low degree of downstream flood hazard.

4.2 MAINTENANCE OF DAM AND APPURTENANCES

Mr. Van Decker is responsible for maintenance of the
dam and its appurtenances. There do not appear to be
any formal procedures for maintenance of these facilities.

4.3 EVALUATION

In view of the dam, its impoundment characteristics,

and the pending transfer of ownership from Mr. Van Decker
to the township; the present operational and maintenance
procedures are considered adequate. Michael Baker, Jr.,
Inc. anticipates that operation and maintenance procedures
will be upgraded after the transfer of ownership is
completed and the township develops the .rea for recrea-
tional purposes.

NAME OF DAM: BARBOUR MILL DAM
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5.1 EVALUATION OF FEATURES

SECTION 5 - HYDRAULIC/HYDROLOGIC

a.

Design Data - There were no design data available
for review and evaluation.

Experience Data - Experience data from the files
of the N.J.D.E.P. were summarized in paragraphs
l1.2.a. and 1.3.b. No other experience data are
readily available.

Visual Observations - Field inspection disclosed a
significant reduction in pond storage capacity due
to sediment and aquatic vegetation, but no apparent
deficiency in normal hydraulic functioning of the
facilities.

Overtopping Potential - Barbour Mill Dam is classi-
fied as a "Significant" hazard-"Small" size dam.
According to the "Recommended Guidelines for

Safety Inspection of Dams," this classification ]
requires evaluation for a Spillway Design Flood
(S.D.F.) ranging from the 100 year storm to one-
half of the Probable Maximum Flood (P.M.F.). 1In
view of the dam, impoundment, and downstream

characteristics; the 100 year storm is considered ?
to be sufficient as the S.D.F. for Barbour Mill
Dam.

Outlet works for Barbour Mill Dam were described

in paragraphs 1l.2.a. and 1.3.i. of this report.
Rating curves for the two masonry arch culverts
were developed on the basis of sharp crested weir
flow over the flashboards. Discharge ratings for
the two corrugated metal pipe culverts were developed
on the basis of inlet control and discharge ratings
for low segments of the dam crest (at the concrete
head wall and approximately 40 feet left of the
corrugated metal pipe culverts) were developed on
the basis of broad crested weir flow. Dimensions
of outlet facilities were obtained from field
measurements. Calculations indicated a total
discharge capacity of approximately 79 c.f.s. with
water level at the elevation of the low points in
the dam crest.

Hydrologic analyses were done using the Flood
Hydrograph Computer Package HEC~1 developed by the
U.S. Army Corps of Engineers, and procedures
outlined in the U.S. Bureau of Reclamation book
Design of Small Dams. The rainfall depth was
obtained from Technical Paper 40 by the U.S.
Weather Bureau.

NAME OF DAM: BARBOUR MILL POND
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Using the flood routing option of HEC-1l and the
other procedures, assumptions, etc. described
above; discharge from the 100 year storm was

routed through the pond and found to overtop low
portions of the dam crest by approximately 1.5 feet.
Collectively, the spillways can pass approximately
12 percent of the 100 year flood. Therefore, the
dam does not meet spillway criteria given in the
"Recommended Guidelines for Safety Inspection of
Dams."

The conclusions presented in this Phase I Inspection
Report pertain to present conditions, and the

effect of future development on the hydrology has
not been considered.

e. Emergency Drawdown - As indicated in paragraph
l1.2.a., wooden flashboards at the inlet of the
large masonry arch culvert extend to pond bottom
level. Drawdown of the pond can be accomplished
by removing all of these flashboards. Assuming
simultaneous removal of all flashboards and neglect-
ing pond inflow, calculations indicate that the
pond could be drained in about one day.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations - No structural inadequacies
were noted during the visual inspection of the
dam.

Design and Construction Data - Readily available
historical information on the dam was summarized
in paragraph l1.2.a. It is unlikely that a stability
analysis has ever been performed for the dam and
Michael Baker, Jr., Inc. can see no need for such
an analysis at this time. In view of the minimal
heights and modest inclinations of the dam slopes,
the buttressing effects of upstream sediment and
downstream random fill, and the fact that no
indications of instability were observed during
the field inspections of 10 and 13 June 1978; no
further stability assessments are necessary for
this Phase I Inspection Report.

Operating Records - Nothing in the readily available
operating information indicates cause for concern
relative to structural stability of the dam.

Post-Construction Changes - Readily available
information on post-construction changes to the
dam indicates that all such changes tended to
improve structural stability.

Seismic Stability - The dam is located in Zone 1

on the Seismic Zone Map of the Contiguous United
States, Figure 1, page D-30, "Recommended Guidelines
for Safety Inspection of Dams." This is an area

of very low seismic activity. Experience indicates
that dams in Seismic Zone 1 will have adequate
stability under seismic loading conditions if they
have adequate stability under static loading
conditions. For the reasons outlined in paragraph
6.1.b., no further considerations of structural
stability are necessary in this report.

NAME OF DAM: BARBOUR MILL DAM
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

DAM ASSESSMENT

a. Safety - There are no findings, as a result of
conditions observed during visual inspections on
10 and 13 June 1978, by which a detrimental assess-
ment of the structural stability of Barbour Mill
Dam can be rendered; provided the dam is not
overtopped by flood waters. The hydraulic/hydrologic
analysis performed in accordance with Corps of
Engineers procedures for Phase I Inspections
(paragraph 5.1.d.) has indicated that the outlet
works of Barbour Mill Dam are inadequate to pass

the 100 year flood without the dam being overtopped 3
by about 1.5 feet of water.

b Adequacy of Information - As indicated in paragraph

Ao e A

2.4, the readily available background information
and observations made during field inspection are
considered adequate for this Phase I Inspection

Report.

(o Urgency - The dam does not require urgent remedial
work.

d. Necessity for Further Investigation - The hydraulic/
hydrologic analysis performed in connection with
this Phase I Inspection Report has indicated the
need for a spillway. In view of the present
transition of dam and pond ownership from Mr. Gary

Van Decker

recreational use,

to the Township of Wayne and the township's
apparent intention of developing the area for

Michael Baker, Jr., Inc. believes

that the township should initiate planning and
engineering studies relative to the future role of
the dam and pond in the recreational area. If the
dam is to be maintained as part of a recreational
area, then the township should include a spillway
with whatever other modifications are to be made

to the dam

and pond.

RECOMMENDATIONS /REMEDIAL MEASURES

The inspection revealed several items of rehabilitation
and remedial work which should be performed by the dam
owner. In view of the ownership transition described

previously in this report,

it is suggested that Mr. Gary

Van Decker (present owner), the Township of Wayne

(future owner),

and other

governmental agencies as

necessary coordinate their efforts in order to achieve
maximum efficiency and economy in this work.

NAME OF DAM:
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If the life of the dam is to be extended, a spillway is
certainly required. The Township of Wayne should
address this point in developing plans for future
development of the proposed recreational area in the
vicinity of the dam.

As an interim measure, it is strongly recommended that
one or more flashboards be removed very soon from the

masonry arch culvert inlets. This will lower the pond
level and provide additional storage capacity for flood
flows until other modifications can be made to the dam.

If the useful lives of these culverts are to be extended,
the present or future owner of the dam should patch the
loose or open joints in the masonry of the two arch
culverts soon.

The dam inspection also disclosed several items of
lower priority which should be performed in the near
future by_the present owner. These include:

1) Removal of all heavy vegetation and replacement
with low cover vegetation (grass) which
should be mowed frequently.

2) Periodic inspection of the flashboards for
deterioration and repair of the flashboards
as necessary.

30 Removal of debris and cbstructions from the
downstream channel. Future periodic maintenance
should routinely clean the channel.

NAME OF DAM: BARBOUR MILL DAM
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DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Dam ~ View East at Upstream Side of Dam From
Right (South) Bank of Pond About 200 Feet Upstream From Dam;

E. U. Gingrich Sstanding in Left Side of Photo at Inlet of Two

30 Inch Corrugated Metal Pipe Culverts (Photo 4 and 10); Concrete
Head Wall with Masonry Arch Culvert Inlets in Center of Photo;
Station wWagon on Right Abutment of Dam Above Inlet of Small
Masonry Arch Culvert (Photo 6) - 10 June 1978

Photo 1 View Southwest Along Driveway (Trom Valley Road,
Photo 8) on Crest of Dam; J. V. rlamel Standing at
Inferred Left (Northeast) End of Dam Embankment;
Suburban Savings and Loan Parking Area (Photo 7)
in Top Center of Photo Beyond Outlet Works Portion
of Dam - 13 June 1978.

Photo 2 - View Northeast Along Crest of Dam From Right (Southwest)
Abutment (Adjacent to Suburban Savings and Loan Park-
ing Area, Photo 1); J. V. Hamel Standing at Inferred
Left (Northeast) End of Dam Embankment; Concrete
Head Wall with Masonry Arch Culvert Inlets in Bottom
Left Corner of Photo - 13 June 1978.

Photo 3 - View East-Northeast at T. J. Dougan in "Jungle and
Random Fill" Area Downstream From Center of Dam About
50 Feet Northeast of Two 30 Inch Corrugated Metal
Pipe Culverts (Photo 4) - 13 June 1978.

Photo 4 - Close-Up of Outlet Ends of Two 30 Inch Corrugated
Metal Pipe Culverts (Left Side of Overall View of
Dam) in Downstream Slope of Dam Embankment -
10 June 1978.

Photo 5 - Outlet of Large Masonry Arch Culvert; Rule is Folded
One Foot by Five Feet for Scale; Drop Inlet Visible
at Upstream End of Culvert; Minor Seepage From
Masonry Wall at Geologists Hammer in Lower Right Corner
of Photo = 10 June 1978.

Photo 6 = Outlet of Small Masonry Arch Culvert at Right (South-
east) End of Dam; Geologists Hammer for Scale -
10 June 1978.

Photo 7 - View Upstream (Northwest) Along Outlet Channel
From Dam; Dam Is Behind Trees in Center of Photo;
Suburban Savings and Loan Parking Area (Photo 1)
at Left Edge of Photo - 13 June 1978.
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Photo 8

Photo 9

Photo 10

Photo 11

Photo 12

View North From Same Location as Photo 7; Dam Is
Behind Trees in Left Side of Photo; Outlet Channel
From Dam Is in Bottom Left Corner of Photo; Valley
Road Is at Right Edge of Photo - 13 June 1978.

View North at Concrete Head Wall Inlet of Large
Masonry Arch Culvert Showing I-Beam Support and
Top of Flashboards; Two Feet Rule Section at Inlet
for Scale - 10 June 1978

View Southwest at Inlet Ends of Two 30 Inch Cor-
rugated Metal Pipe Culverts. Inlets Were Installed
With Invert Elevation 0.2 Foot Above Normal Pool
Elevation; Maximum Depth of Flow in Pipes Is 0.9
Foot Before Dam Is Overtopped; Local Fisherman for
Scale - 10 June 1978.

View Northwest at Qutlet of Large Masonry Arch
Culvert (Left Side of Photo) and Outlets of Two

30 Inch Corrugated Metal Pipes. (Top Right Corner
of Photo, Behind Tree) - 10 June 1978.

View South Along Downstream Channel Showing Bridge

to Surburban Savings and Loan Parking Area. Bridge,
wWhich Spans Box Culvert Twelve Feet Wide by Five Feet
High; Is Located Approximately 400 Feet Downstream
From Dam - 10 June 1978.
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CHECK LIST - VISUAL INSPECTION
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APPENDIX B

CHECK LIST - ENGINEERING DATA
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

; 0.9 square mile of glaciated terrain
DRAINAGE AREA CHARACTERISTICS: partially developed and partially woodland.

: ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 281.0 (50 acre-feet)

3 ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): _ Not Applicable

ELEVATION MAXIMUM DESIGN POOL: Not Applicable
ELEVATION TOP DAM: 281.9
CREST:
a. Elevation 280.8
b. Type Flashboards with stone masonry outlet culverts
C. Width_(One (1) five feet main section, one (1) 3.2 feet millrace section
d. Leng Not Applicable
e. Lccation Spillover Right center of dam
£. Number and Type of Gates __ None

OUTLET WORKS:

a. Type Two (2) 30 inch corrugated metal pipes
b. Location___ 25 feet north of main inlet

Cs Entrance 1lnverts_ 281.2

4. Exit inverts 276.9

e. Emergency draindown facilities_Can be accomplished by removal of flash-

S

boards at stone masonry culvert inlets.
HYDROMETEOROLOGICAL GAGES: None
a. Type
B Location

(= Records

MAXIMUM NON-DAMAGING DISCHARGE Not available

NOTE: Pool elevation was determined from U.S.G.S. Paterson, New Jersey 7.5
Minute Topographic Quadrangle. This pool elevation was used as the
i reference elevation for the Phase I Inspection.

Name of Dam: Barbour Mill [am

39




APPENDIX C

HYDRAULIC/HYDROLOGIC CALCULATIONS
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