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Honorable Brendan T. Byrne
/ Governor of New Jersey 7 MAY 1979
/ / Trenton, NJ 08621

/{f ./ | Dear Governor Byrne:

f»,‘ / Inclosed is the Phase I Inspection Report for Mishe-Mokwa Dam in

L Burlington County, New Jersey which has been prepared under authorization of
; the Dam Inspection Act, Public Taw 92-367. A brief assessment of

/ / the dam's condition {s given in the front of the report.

B#sed‘&n visual inspection, available records, calculations and past

: : qberational performance, Mishe-Mokwa Dam, a high hazard potential

' strugture, is judged to be in fair overall condition. The dam's spillway
‘is qz;sidered inadequate since 65 percent of the Spillway Design Flood -

SDF/ - would overtop the dam. (The SDF, in this instance, is one half

of /the Probable Maximum Flood). To insure adequacy of the structure,

the following actions, as a minimum, are recommended:

a.. The spgllway's adequacy should be determined 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 thds report. Any remedial measures necessary to insure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980.

b. Within three months from the date of approval of this report,
engineering studies and analyses should be performed to monitor the
seepage by visual observation in order to determine its effect on the
structural stability of the dam. If necessary, measurements should be
made by the use of appropriate instrumentation. The monitoring should

* be performed on a monthly basis. A detailed topographic survey of the
dam and the areas around the dam should also be made and become part of
the permanent records of the dam. Remedial measures to correct the poten-
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NAPEN-D
Honorable Brendan T, Ryrune

t {al tnundation of the two houses sdiacent to the low area in the beach
should also be studied. Any remed{al measures found necessary should be
fnitiated within calendar vear 1980,

¢. The following remedlal actions should be completed within six
months from the date of approval of this report:

(1) Trees and brush on the dam embankment should be removed. Trees
should be cut at the ground surface and brush removed in a way that will
cause minimal disturbance to the embankment.

(2) The eroded arcas on the dam embankment should be properly filled
and compacted, The drainage savatem for the road should be corrected to
prevent future evosfon. Such work should be done itmmediately after the
trecs and brush have been removed.

() A good stand of grass should be established on all surfaces of
the embankment.

(4) The concrete spillway and discharge culvert should be thoroughly
ifnspected and repatired as rvequired.

(5) The stilling basin area should be cleaned of accumulated debrias.

The owner of the dam should initiate a program of periodic {nspection and
maintenance, A visual {nspection of the dam and appurtenances should be
made annually and reported on a standardized check list form. Repairs
should be made when required and the following maintenance should be
performed annuallyv: remove vegetation from the embankment, f{11 any
eroded surfaces of the embankment and clear the downatream channel. In
addition, the practice of lowering the lake annually for maintenance pur-
poses should be continued and at least once evervy five vears the submerged
portions of the dam and spillway should be {nspected and repaired while
the lake ts drawn down.
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NAPEN-1
Honorahle Brendan T. Byrne

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental 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 Fdwin B, Forsythe of
the Sixth District. Under the provision of the Freedom of

Information Act. the {nspection report will be subject to release

by this offtce. upon request, five days after the date of this

letter.

Additional coples of this report may be obtained from the National
Technical Tnformatien Services (NTTS). 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 Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

\ /
/)J((t( )4/,/
/ {
1 Incl JAMES G.
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:
Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N. J. Dept. of Environmental Protection
P. 0. Box CNO29

Trenton, NJ 08625

John 0'Dowd, Acting Chief
Bureau of Flood Plain Management
Division of Water Resources

N. J. Dept. of Fnvironmental Protection
P. 0. Box CNO29

Trenton, NJ 08625




This dam was tnsnected on 12 December 1978 hy Storch Fngineers

under contract to the State of New Jersey., The State,

under agreement with the U'. S. Army Fnpineer NDistrict, Philadelnhia,

had thia inspection rerformed {n accordance with the National Dam Insrection
Act, Public law 92-3167,

Mishe-Mokwa Nam, a hiph hazard notential structure, is judged to be in
fatr overall condit{on. The dam’'s snfllway {s considered inadeauate since
65 percent of the Spillwav Design Flood - SPF - would overtop the dam.
(The SDF, {n this fnstance, {s one half of the Prohable Maximum Flood).

To insure adequacvy of the structure, the following actions, as a minimum,
are recommended:

a. The spillwav's adequacv should bhe determined by a qualified
profeasional consultant engaged bv the owner using more sonhisticated
methods, nrocedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
adequacy of the snillwav and to prevent overtopning should be i{nftiated

within calendar vear 1980,

b. Within three months from the date of anproval of this report,
engineering studies and analyses should be performed to monitor the
seepage hv visual observation {n order to determine its effect on the
structural stahbilicy of the dam. If necessary, measurements should be
made by the use of appropriate instrumentation. The monitoring should
be performed on a monthlvy basis. A detailed toposraphic survey of the
dam and the areas around the dam should also be made and become part of
the permanent records of the dam. Remedial measures to correct the poten-
tial inundation of the two houses adjacent to the low area i{n the beach
should also be studied. Any remedial measures found necessary should be
initiated within calendar vear 1980,

¢c. The followine remedial actions should be completed within six
months from the date of approval of this report:

(1) Trees and brush on the dam embankment should be removed. Trees
should be cut at the ground surface and brush removed in a way that will

cause minimal disturbance to the embankment.

(?) Ths eroded areas on the dam embankment should be properly filled

and compacted. The dratnage system for the road should be corrected to
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prevent future eroston, Such work should he done immed{atelv after the
trees and brush have heen removed,

(1) A cood stand of srass should he estahlished on all surfaces of
the embankment .

(4) The concrete snillwav and discharge culvert should he thoroughly
insrected and renalred as reauired.

(5) The sti{lli{ng basin area should be cleaned of accumulated debris.

The owner of the dam should in{tiate a program of perfodic tnspection and
maintenance. A visual inspection of the dam and appurtenances should be
made annuallvy and rerorted on a standardized check list form. Renatrs
should be made when required and the following maintenance should be
performed annually: remove vegetation from the embankment, f{11 any
eroded surfaces of the emhankment and clear the downstream channel. In
addition, the practice of lowering the lake annually for maintenance pur-
poses should be continued and at least once every five veara the submerged
portions of the dam and spillway should be inspected and repaired while
the lake is drawn down.

4 \ A
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Mishe-Mokwa Dam, I.D. NJOO0419
State Located: New Jersey

County Located: Burlington

Drainage Basin: Delaware

Stream: Tributary to Haynes Creek
Date of Inspection: December 12, 1978

Assessment of General Condition of Dam

Based on visual inspection, past operational performance and Phase I
engineering analyses, Mishe-Mokwa Dam is assessed as being in fair
overall condition.

Hydraulic and hydrologic analyses indicate that the spillway is
inadequate. Discharge from the spillway and from a low area of the
lake shore adjacent to the dam is not sufficient to pass the designated
spillway design flood (SDF) without overtopping of the dam. (The

SDF for Mishe-Mokwa Dam is equal to one-half the probable maximum
flood.) The spillway, together with the low area adjacent to the

dan, can pass approximately 32 percent of the probable maximum

flood. Therefore, the owner should engage a qualified professional
engineer soon to perform accurate hydraulic and hydrologic analyses
relating to the spillway capacity. Based on the findings of the
analyses, the dam and spillway should be modified to prevent overtopping
of the dam resulting from a storm equivalent to the SDF.

?

Two zones of seepage are present on the downstream face and toe of
embankment. Arrangements should be made soon to monitor the seepage

on a monthly basis in order to determine its effect on the structural
stability of dam.




e

Two houses appear to be located in the downstream flood plain of
the low area adjacent to the dam. Any discharge from the lake over
the low area could effect the two houses. Remedial measures to
correct this condition should be initiated soon.

The spillway appears to be in good condition. However, in the near
future, it should be thoroughly inspected and renovated by sand

blasting, grouting where neceded and coating with epoxy.

The spillway discharge culvert, although appearing structurally
sound, contains some deterioration which should be repaired in the

near future.

The stilling basin downstream of the spillway discharge culvert

contains debris that should be removed in the near future.

The embankment is generally free of settlement and appears to be
structurally sound. However, trees and brush as well as erosion

are present on its surface. These conditions should be repaired in

the near future and thereafter maintained. Repairs include the

removal of trees and brush, the filling of eroded areas, the establish-
ment of a grass cover and the correction of the roadway drainage

system.

The owner should, in the near future, implement a program of periodic
inspection and maintenance for the dam which would include a topographic
survey to provide a record of existing conditions. Repairs should

be made when required and the following maintenance should be

performed annually: remove trees and brush from the embankment,

g g T
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fill any eroded surfaces of the embankment and clear the downstream
channel. In additon, the practice of lowering the lake annuaily
for maintenance purposes should be continued and at least once
every five years the submerged portions of the dam and spillway
should be inspected and repaired while the lake is drawn down.

D
% "/‘““/,/' / '/;/QCLW s

- {/
Richard J. McDermott, P.E.
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PREFACE

This report is prepared under guidance contained in the Recomnended
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. 30214. The purpose of a Phase I
Investigation is to identify expeditiously those dams which may

pose hazards to human life or property. The assessment of the
general condition of the dam is based upon available data and

visual inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and detailed
computational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for

such studies.

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions

at the time of inspection along with data available to the inspection
team. It is important to note that the condition of dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume

that the present condition of the dam will continue to represent

the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that the

unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic

and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible stom runoff),

or fractions thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the need for
more detailed hydrologic and hydraulic studies, considering the

size of the dam, its general condition and the downstream damage
potential.




PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

MISHE-MOKWA DAM, I1.D. NJO0419

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority

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

b.  Purpose of Inspection
The visual inspection of Mishe-Mokwa Dam was made on

December 12, 1978. The purpose of the inspection was to
make a general assessment of the structural integrity and

operational adequacy of the dam structure and its appurtenances.
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1.2 Description of Project

Description of Dam and Appurtenances

Mishe-Mokwa Dam is an earthfill dam with a concrete box
drop~inlet spillway. The spillway, which is covered with

a metal grate, functions in both controlled and uncontrolled
nodes as follows: 1. the sides of the drop inlet form

an uncontrolled weir and 2. a slot at the upstream end

of the spillway is fitied with timber stoplogs forming a
controlled weir. The embankment is sandy and grass

covered with brush and trees on its downstream face and a
paved road on its crest.

The stoplogs forming the controlled weir of the spillway
can also be used as outlet works to drain the lake.

Having an overall crest length of 165 feet, the embankment
extends southeast to a wooden dock beyond which a public
beach extends along the northeast edge of lLake Mishe-Mokwa.
The beach lies between the lake and the same road that
runs along the dam crest. In the vicinity of the beach,
the road elevation is approximately 0.9 fect above normal
lake Tevel while along the crest of dam the road elevation
is approximately 2.1 feet above normal lake level. Thus,
the lake shore is lower in the beach area than is the
crest of dam, allowing high water levels to flow overland
before overtopping the dam. A complete hydraulic analysis
is contained in Appendix 4.

The spillway has dimensions 3.6' x 6.0"' with stoplogs 2.4
feet long. Thus, the concrete weir crest length is 13.2
feet and the timber weir crest length is 2.4 feet. The
spillway crest lies 2.3 feet below the elevation of the
dam crest and 10.6 feet above the elevation of the down-
stream channel bottom.




Extending upstream of the main impoundment of Mishe-Mokwa
Dam are three finger-like projections of water each of
which consists of two or more impoundments separated by
road embankments and connected by discharge structures
similar to the subject spillway. The normal water level
elevation of each impoundment is higher than that of its
adjacent downstream inpoundment, creating a “"stepped"
series of impoundments. A bypass channel has been constructed
along the northwest shore of Lake Mishe-Mokwa connecting
the first upstream stepped impoundment with the downstream
channel of Mishe-Mokwa Dam. See Hydraulic computations,
Appendix 4. A discharge structure at the downstream end
of the bypass channel outlets to the downstream channel.
This structure, together with its discharge pipe, is not
considered to be an appurtenance of the dan.

A water purp is located on the downstream face of embankment
near the stilling basin and is used at times of low flow

to pump water fram the stilling basin to one of the
upstrean impoundments to recharge the lake.

Location

Mishe-Mokwa Dam is located in the Borough of Medford
. Lakes, Burlington County, New Jersey. Also known as
Beach 3 Dam, it impounds Lake Mishe-Mokwa which forms the
recreation center of a densely populated section of
Medfgrd Lakes. Water outflowing from the dam passes into

Ballinger Lake and then through a series of lakes and

eveﬁtdally into Haynes Creek. Principal access to the
dam is provided by the local road forming its crest.

lr

T IR RO, A AU




c. Size and Hazard Classification
Size and Hazard Classification criteria presented in "Recom-
mended Guidelines for Safety Inspection of Dams," published by

the U. S. Arny Corps of Engineers are as follows:

SIZE CLASSIFICATION

IMPOUNDMENT
Category Storage (Ac-Ft) Height (Ft)
Small < 1000 and 250 < 40 and 2 25
Intermediate > 1000 and < 50,000 2 40 and <100
Large 2 50,000 2 100

HAZARD POTENTIAL CLASSIFICATION

Category Loss of Life Economic Loss
(Extent of Development) (Extent of Development)
Low None expected (No per- Minimal (Undeveloped
manent structures for to occasional structure:
human habitation or agriculture)
Significant Few (No urban develop- Appreciable (Notable
ments and no more than agriculture, industry
a small number of or structures)

inhabitable structures) )
High More than few Excessive (Extensive
community, industry
or agriculture)

e e
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The characteristics of Mishe-Mokwa Dam are:
Storage = 54 acre-feet
Height = 13 feet
Potential Loss of Life: Approx. 25 homes within
1600 feet of dam in flood
plain as delineated by SOF
outflow.
Potential Economic Loss: Sewage treatment plant, two road
bridges within 3500 feet of dam.
Therefore, Mishe-Mokwa Dam is classified as "Small" size
and "High" hazard potential.

Ownership

Mishe-Mokwa Dan is owned by the Medford Lakes Colony
Club, Tecumsek Trail, Medford Lakes, New Jersey (8058,

Purpose of Dam

The purpose of the dam is the impoundment of a recreational

lake facility. i
Design and Construction History ’
{
||
The dam reportedly was constructed prior to 1900 and f

until approximately 1950 was used to inpound cranberry
bogs. The residential development surrounding Lake :
Mishe-Mokwa was constructed in or about 1950 and the :




e —

present concrete spillway was constructed approximately
10 years later. The contractor reportedly was the Hill
Construction Company of Mt. Holly.

Normal Operational Procedures

The dam and appurtenances are maintained by Medford Lakes
Colony Club while the road is maintained by the Borough

of Medford Lakes. Regularly scheduled maintenance consists
of the following: 1. Each spring the lake is lowered 3

to 4 feet at which time the gate is repaired, the lake
cleaned and docks along the lake repaired. The lake
lowering reportedly requires one week to accomplish. 2.
Periodically, new turf is replaced where the embankment

erodes away.

1.3 Pertinent Data

a.

Drainage Area - 0.83 square miles

Discharge at Damsite

Maximum known flood at damsite Unknown
Outlet works at pool elevation 150 . f.8,

Diversion tunnel low pool outlet at

pool elevation N.A.
Diversion tunnel outlet at pool

elevation N.A.
Gated spillway capacity at pool

elevation U ¢ufSs
Gated spillway capacity at maximum
pool elevation 160 c.f.s.

Ungated spiliway capacity at maximum

pool elevation N.A.




Lake overflow (beach area)
Total spillway capacity at maximum
pool elevation

Elevation (Feet above MSL)

Top of Dam

Maximum pool-design surcharge
Full flood control pool
Recreation pool

Spillway crest

Lake overflow (beach area)
Stream bed at centerline of dam
Maximum tailwater

Reservoir

Length of maximum pool
Length of recreation pool
Length of flood control pool

Storage (Acre-feet)

Recreation pool

Flood control pool

Design surcharge (Elev.72.9)
Top of dam (Elev. 72.4)

Reservoir Surface (Acres)

Top of dam
Maximum pool

Flood control pool
Recreation pool
Spillway crest

684 c.f.s.

844 c.f.s.

72.9
N.A.
70.3
70.1
71,2
$9.5
63+ (Estimated)

1,000 feet (irregular)
1,000 feet (irregular)
N.A.

27 acre-feet
N.A.

61 acre-feet
54 acre-feet

14 acres (estimated)
15 acres (estimated)
N.A.

11 acres

11 acres -




Dam

Type
Length
Height
Sideslopes - Upstream
- Downstream
Zoning
Impervious core
Cutoff
Grout curtain

Diversion and Regulating Tunnel
Spillway

Type

Length of weir

Crest elevation

Gates

Upstream channel

Downstream channel

Regulating OQutlets

Timber stoplogs 2.4 long.

Earthfill
165 feet
13 feet

2 horiz. to 1 vert.
2 horiz. to 1 vert.

Unknown
Unknown
Unknown
Unknown

N.A.

Drop Inlet

15.6 feet

70.1

Timber Stoplogs
2.4' long

N.A.

3.5' x 4" conc.

arch culvert
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2.1

2.3

2.4

SECTION 2: ENGINEERING DATA

Design

No plans or calculations pertaining to either the original dam or
the reconstructed spillway could be obtained.

Construction
No records are available pertaining to the construction of either
the original dam or the reconstruction of the spillway in or about
1950.

Operation

No records of operation of the lake or dam are available. Normal
operation of the dam and appurtenances reportedly consists of the
following: 1. Water is pumped from the downstream channel of the
dam to one of the impoundments upstream of the main lake to provide
recharge during times of low flow. 2. The spillway stoplegs are
pulled out each spring to lower the lake for maintenance purposes.
The stoplogs are not pulled at the time of storm occurences.

Evaluation

a. Availability

Engineering information pertaining to the design of either the §
original dam or the reconstruction of the spillway is not H
available. g




The only engineering information available is the elevation
of a bench mark located on the spillway headwall. The
elevation, which appears to correspond to USGS datum, is

on file at the Borough of Medford Lakes maintenance

garage.

Adequacy

Available engineering data pertaining to Mishe-Mokwa Dam
is not adequate to be of significant assistance to the
performance of a Phase I evaluation. A list of absent
information is included in paragraph 7.1.b.

Validity

The validity of engineering data cannot be assessed due
to the absence of data.

10




3.1

SECTION 3: VISUAL INSPECTION

Findings
a. General

The inspection of Mishe-Mokwa Dam took place on December 12,
1978 by members of the staff of Storch Engineers. A copy of
the visual inspection check 1ist is contained in Appendix 1.
The following procedures were employed for the inspection:

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

Areas of suspected seepage were noted and located.

3. The embankment and appurtenant structures were
measured and key elevations at the first upstream
impoundment were determined by hand level.

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

5. A member of the maintenance staff of Medford Lakes
Borough was present to assist in the inspection.

AR ., 1 T I BRI P, 5

Dam

The dam embankment crest appeared to be level, with a slightly
curved horizontal alignment. A paved road lies on the crest
and was found to be in good condition.

Erosion was noted along sections of the upstream and down-
stream faces of the embankment, especially on the downstream
face. No riprap was observed. Generally sandy in surface
composition, the embankment contains some grass on its up-
stream face and grass, brush and trees on its downstream face.




Two seepage zones were noted on the downstream face of the
embankment. A wet area was observed on the downstream face in
the vicinity of the east wingwall of the discharge culvert.
Seepage was observed at the embankment toe approximately 60
feet east of the spillway. Discharging in the form of a
slight trickle, the seepage flows into a small drainage ditch
running along the embankment toe into the stilling basin.

No evidence of cracking or settling was noted in the dam nor

were any animal holes observed.

The generalized soils description of the dam site consists of
stratified materials, predominantly silty sand and narrowly
graded sand, deposited during the Tertiary period and de-
signated on the Geologic map of New Jersey prepared by lewis
and Kummel as Kirkwood Sands. Composed on the average of
varying percentages of very fine to coarse quartz sand, the
Kirkwood Sands are overlain in the area of the lake by re-

cently deposited stratified, swampy alluviun,

Bedrock is in excess of 100 feet below the ground surface. It
is assumed that the dam is founded on the silty sands of the

Kirkwood formation.

Appurtenant Structures

The crest of the spillway appeared uniformly aligned although
a major part of it was submerged by overflow at the time of
inspection. Water was flowing over the concrete weir section
of the spillway and, therefore, the condition of much of the
structure was not clearly observed. In general, the concrete
as well as the steel grate and timber stoplogs appeared to be
in good condition.

12




The spillway discharge culvert is generally in satisfactory
condition although the concrete is deteriorated at its
outlet end. The concrete of the discharge culvert headwall
and wingwalls is in satisfactory condition with some

minor cracks and spalls.

Reservoir Avea

Lake Mishe-Mokwa is an irregularly shaped lake located in

a densely populated residential area. Its shores range

from less than 1% to 10% with an average slope of approximately
4%. A few docks are located along the edge of the lake

where residential development has taken place. A 200-foot

long section of the shore has a maxinum elevation above

the lake approximately 1.2 feet lower than the elevation

of the dam crest. Thus, a 200-foot section of the lake

will be overtopped by high water levels before the dam is
overtopped.

Downstream Channel

The downstream channel of Mishe-Mokwa Dam is a narrow
lake (Ballinger Lake) with no significant obstructions,
although some debris was observed in the stilling basin
area. Both banks are moderately steep and wooded and
support residential development. In the vicinity of the
dam, the lake is wider than it is further downstreanm
forming a stilling basin for the spillway discharge.

13




4.1

4.2

4.3

SECTION 4: OPERATIONAL PROCEDURES

The level of water in Lake Mishe-Mokwa normally is regulated
naturally by discharge over the concrete weir sections of the
spillway of Mishe-Mokwa Dam. Each spring, the stoplogs are removed
in order to lower the lake for maintenance purposes. Reportedly,
approximately one week is required to lower the lake 3 to 4 feet.
During periods of low flow, water is pumped from the stilling basin
to one of the upstream impoundments on the west side of the lake in
order to recharge the lake volume. The level of water in the lake
is further regulated by the series of embankments upstream of the
main dam. Stoplog boards reportedly are not removed at times of
intense storms.

Maintenance of the Dam

The dam generally is maintained by periodically replacing turf on
the embankment where erosion has taken place. Also, the lake is
lowered on an annual basis at which time the gate is repaired, the
lake cleaned and docks repaired. There is no other program of
regular inspection and maintenance; additional maintenance is
performed as needed.

Maintenance of Operating Facilities

Maintenance of operating facilities, such as the recharge pump is
performed as needed.

14




4.4

4.5

Description of Any Warning System in Effect

Reportedly, telephone communication is maintained between persons
responsible for dams in the Medford Lakes area and the Civil
Defense representatives in Medford Lakes Borough.

Evaluation of Operational Adequacy

The operation of the dam, together with the upstream embankments
has been successful to the extent that the dam has not been over-
topped since the present spillway was constructed.

Although maintenance documentation is poor, the adequacy of the
maintenance program for the dam appears to have been fair. The
spillway and roadway are in good condition. Some areas of maintenance
have not been adequately performed, such as the following:

1.  Trees and brush allowed to grow on downstream side of the
embankment.

2. Erosion of embankment not adequately treated.
Deteriorated concrete of discharge culvert not repaired.
Bare soil on embankment allowed to remain without new
grass.

5. Debris allowed to accumulate in stilling basin.




SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data

The intensity of storm water runoff that the spillway
should be able to handle is based on the size and hazard
classification of the dam. This runoff intensity, called
the spillway design flood (SDF), is described in terms of
frequency or probable maximum flood (PMF) depending on
the extent of the dam's size and potential hazard.
According to the "Recommended Guidelines for Safety
Inspection of Dams", published by the U.S. Army Corps of
Engineers, the SDF for Mishe-Mokwa Dam falls in a range
of 1/2 PMF to PMF. In this case, the low end of the
range, 1/2 PMF, is chosen since the factors used to
select size and hazard classification are on the low side
of their respective ranges.

The SOF peak inflow calculated for Mishe-tMokwa Dam is !
2031 cfs. This value is derived from the 1/2 PMF hydrograph
computed by the HEC-1-DB Flood Hydrograph Computer Program.
Detailed hydrologic computations and computer output are
contained in Appendix 4.

Discharge capacities for Mishe-Mokwa Dam were computed by
considering two points of outflow from the lake: the
spillway and the low area in the beach adjacent to the
dam. The spillway was assumed to have the combined
characteristics of a broad crested weir with breadth
equal to 1 foot (concrete weir) and a sharp crested weir
(stoplogs). The combined discharge with water level at

16




the dam crest was computed to be 160 c¢fs. The low area
adjacent to the spillway was assumed to be a broad crested
i weir with ¢=2,63. 0ischarge over the low area with water

i level at the dam crest was computed to be 684 cfs.

In routing the SDF through the impoundment of the dam,
the separate impoundments upstream of the main lake were

3 . N ~ ’
considered to be one continuous lake. (See Appendix 4.)

During a typical stormm, these impoundments tend to attenuate
the flow reaching the main lake. In routing the SDF, it

was found that the dam would be overtopped by a depth of

0.5 foot over the dam crest and that the low area adjacent

to the dam would be overtopped by a depth of 1.7 feet,

A breach analysis indicates that dam failure from overtopping
would not significantly increase the hazand to loss of

life downstrean from the dam from that which would exist
without overtopping failure. Accordingly, the subject
spillway is assessed as being inadequate in accordance

with criteria developed by the U.S. Arny Corps of Engincers.

PRI N0 o3 WD L ot W

Experience Data

According to a member of the staff of the tledford Lakes

maintenance department, the dam has not overtopped during

the past 12 years nor has the low area of the lake adjacent

g o

to the dam been overtopped during that period of time.
This experience tends to support the concept of an attenuative

effect of the impoundments upstream from the main lake.




Visual Observations

No evidence was found at the time of inspection that

would indicate previous overtopping of the dam or adjacent
low area.

Two homes appear to be in the downstream flood plain of
the low area adjacent to the dam, although an accurate
determination of the limits of the flood plain cannot be
made without further investigations. The homes are not
in the flood plain of the dam and are not anong those
mentioned in paragraph 1.2.c. However, they could be
effected by any overtopping of the low area (beach).

Overtopping Potential

As indicated in paragraph 5.1.a, a storm of magnitude
equivalent to the SDF would cause overtopping of the dam
to a height of 0.5 foot. Computations indicate that the
dam can pass approximately 32 percent of the PMF without
overtopping of the dam crest. In addition, the dam can
pass approximately 8 percent of the PMF without overtopp-
ing of the low area (beach) adjacent to the dam.

18

o

T S PG AP RN, T




SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

Visual observations

The embankment appeared, at the time of inspection, to be
structurally stable with no evidence of cracks, displacement
or differential settlement. However, the visual inspection

disclosed two zones of seepage through the dam as described
in paragraph 3.1.b.

An accurate determination of the severity of the seepage
depends on several factors, one of which is periodic
observation. The severity of the seecpage noted at Mishe-Mokwa
Dam cannot be precisely determined at the present time.

Design and Construction Data

The analysis of structural stability and construction
data for the embankment are not available.

Operating Records

There are no operating records available for the dam.
The water level of Lake Mishe-Mokwa is not monitored.

Post Construction Changes

Since the spillway was constructed at Mishe-Mokwa Dam in
or about 1960, there have been few changes to the dam or
the area surrounding it that could have any significant
effect on its structural integrity. The only evidence
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for the possibility of such a change is the existence of
the bypass channel adjacent to the west side of the lake.
The construction of the channel required excavation in

the vicinity of the dam.

Seismic Stability

Mishe-Mokwa Dam is located in seismic Zone 1 as defined

in "Recommended Guidelines for Safety Inspection of Dams"
which is a zone of very low seismic activity. Experience
indicates that dams in Seismic Zone 1 will have adequate
stability under seismic loading conditions if stable

under static loading conditions. Mishe-Mokwa Dam appeared
to be stable at the time of inspection.
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a. Safety

Based on hydraulic and hydrologic analyses outlined in
Section 5 and Appendix 4, the spillway of Mishe-Mokwa Dam

is considered to be inadequate.

The structural integrity of the dam appears to be adequate
based on field investigations; the seepage is not considered
to be an immediate indication of instability. No reported
nor written evidence was found that would contradict that
assessment.

b. Adequacy of Information

i Information was gathered from several sources, including:

' 1. field investigation, 2. USGS quadrangle sheet, 3.

aerial photography from Burlington County, and 4. consultation
with staff members of Medford Lakes maintenance department.

S T e T T s Y

The information obtained is sufficient to allow a Phase I
assessment as outlined in "Recommended Guidelines for
Safety Inspection of Dams".

-

Some of the absent data are as follows:

1. Hydraulic and structural analyses of the dam and
appurtenances.

2.  Hydraulic data pertaining to the impoundments upstream
of the main lake.

3. Stream and lake elevation gauging records.




4, Plans of the dam and appurtenances.
5. Description of the dam fill materials.
6. Inspection reports.

€ Necessity for Additional Data/Evaluation

Additional evaluation is considered necessary in order to
assess the effect of the observed seepage on the structural
integrity of the dam. The evaluation should be based on
monitoring of the seepage as outlined in paragraph 7.2.c.

To provide an adequate record of existing conditions at
the dam, a topographic survey should be undertaken as

-

outlined in paragraph

A

7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in

paragraph 5.1.a., the spillway is considered to be inadequate.

It is therefore recommended that a qualified professional
engineer be engaged soon to perform more accurate hydraulic
and hydrologic analyses relating to-the spillway capacity.
The analyses should more accurately determine runoff
characteristics of the watershed, including the effect of
the impoundments upstream of Lake Mishe-Mokwa and should
refine the discharge capacity of the spillway and the
downstream channel capacity.

Based on the findings of these analyses, the dam and

spillway should be modified to prevent overtopping of the

TR A AP S S N

g g



dam resulting from a storm equivalent to the SDF. The
following alternatives should be considered:

). Improve the present spillway to accommodate the
routed SDF flow rates.

2. Construct additional outlet facilities in the form
of auxiliary spillways and emergency spillways.

Based on investigations made in connection with this
report, it is evident that in the event that the low area
(beach) adjacent to the dam is overtopped, two houses in
its vicinity could be innundated. Remedial measures to
correct this adverse condition should be initiated soon.
Three alternative remedial measures are presented:

Improve the downstream channel of the low area to
direct flow around the two homes.

2. Raise the crest of the low area in order to eliminate
its overtopping. This alternative would necessitate
a re-evaluation of the spillway adequacy.

3. Remove the homes in the downstream flood plain of

the low area (beach).

It is further recommended that the following measures be
undertaken by the owner in the near future.

Trees and brush on the dam embankment should be
removed. Trees should be cut at the ground surface
and brush removed in a way that will cause minimal
disturbance to the embankment.




2. The eroded areas on the dam embankment should be

properly filled and compacted. The drainage system
for the road should be corrected to prevent future
erosion. Such work should be done immediately after
the trees and brush have been removed.

3. A good stand of grass should be established on all
surfaces of the embankment.

4. The concrete spillway and discharge culvert should
be thoroughly inspected and repaired as outlined
below:

a. Drain the lake to an elevation equal to the
invert of the stoplogs.

b. Sand blast all concrete and pressure grout any
major cracks and patch all spalls and eroded
surfaces.

c. Apply an epoxy preservative coating to all
surfaces.

5. The stilling basin area should be cleaned of accumulated
debris.

The implementation of the above measures will require
proper detailed design and the obtaining of applicable
DEP approvals.

Maintenance

The owner of the dam should initiate in the near future a
program of periodic inspection and maintenance, the
complete records of which to be kept on file and made
available to the public. A visual inspection of the dam

and appurtenances by a qualified professional engineer
should be made annually and reported on a standardized




check-1ist form. Repairs should be made when required

and the following maintenance should be performed annually:
remove vegetation from the embankment, fill any eroded
surfaces of the embankment and clear the downstream
channel. In addition, the practice of lowering the lake
annually for maintenance purposes should be continued and
at least once every five years the submerged portions of
the dam and spillway should be inspected and repaired
while the lake is drawn down.

Additional Studies

Arrangements should be made soon to monitor the seepage
by visual observation in order to determine its effect on
the structural stability of the dam. If necessary,
measurenents should be made by the use of appropriate
instrumentation. The monitoring should be performed on a
monthly basis by a qualified professional engineer.

A detailed topographic survey of the dam and the areas
around the dam should be undertaken in the near future by

a qualified licensed land surveyor or professional engineer.
The survey should become part of the permanent records of

the dam mentioned in paragraph 7.2.b.

o e v
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APPENDIX 1

Check List - Visual Inspection

Check List - Engineering Data
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APPENDIX 2

Photographs




PHOTO 1
SPILLWAY

PHOTO 2
SPILLWAY GRATE AND STOPLOGS
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PHOTO 3

SPILLWAY DISCHARGE CULVERT OUTLET.
DOWNSTREAM FACE OF EMBANKMENT,

e T
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PHOTO 4

SPILLWAY DISCHARGE CULVERT.

12 DEC. 1978



PHOTO 5
DISCHARGE STRUCTURE FOR BYPASS CHANNEL. i

T

e ca———

PHOTO 6

OUTLET FOR BYPASS CHANNEL.
PUMP FOR LOW FLOW RECHARGING.

12 DEC. 1978




PHOTO 7

CONCRETE DETERIORATION IN SPILLWAY DISCHARGE CULVERT.

PHOTO 3
DRAINAGE DITCH WITH SEEPAGE FLOW.

12 DEC. 1978




annislamiig

PHOTO 9
ROAD ON CREST OF DAM,

PHOTO 10
DOWNSTREAM CHANNEL,

12 DEC. 1978




APPENDIX 3

Engineering Data




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Residential and wooded
ELEVATION TOP NORMAL POOL (STORAGE CAPACITY):_ 70.3 (192 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.

ELEVATION MAXIMUM DESIGN POOL:__ 72.9

ELEVATION TOP DAM: 72.4 (Field measured)

SPILLWAY CREST: Concrete weir & timber stoplogs

a.
b.

Elevation_70.1
Type uncontrolled overflow
Width___ 12 inches

Length Total 15.6 feet
Location Spillover Box inlet at upstream side of dam

Number and Type of Gates_One gate - timber stoplogs 2.4 feet Jong

OUTLET WORKS: 2.4 foot long slot in spillway

a.
b.
c.

d.

e.
HYDROMETEOROLOGICAL GAGES:__ None
a.
b.
C.
MAXIMUM NON-DAMAGING DISCHARGE:

(Lake stage equal to elev. 71.2) 42 c.f.s,

Type Gate

Location Upstream end of spillway

Entrance inverts 61.9

Exit inverts 61.5

Emergency draindown facilities: Remove stoplogs

b

ot AT,

Type N.A.

Location N.A.

Records N.A.

= e ey




APPENDIX 4

Hydrologic Computations




STORCH ENGINEERS Sheet___ 2 of
Project /22 Made By /& Date _3/2/73

Mishe - Mok ws Dom Chkd By Date

Downstresmr Chonnel
(8s/linger lLake)

Dom
Bypess
Channe/ EBeachH
Elev. g
S 70.3 5/0/ //Wd/
+ Arey = 10 acres
Elev
7/.;V Posd ewmbonkments
weth oischo roe
stroctores

Upstresom
mpovndmen 7s

B e R e

NI, [ . 59 AT,

7he /}n,oaunc/mer;f of Mishe - Mokws Dom consisls of ome momn
loke (elev. 70.3) ond 7 upstresm 1M po v no/menTs seperyted
by rodd embankments snd connected by dischorge
structvres. Ponot? From ony ‘storm is nstvrall, rovted
throvgh the vpstream mpoond ments before reoching
Jhe dom. However, for simplicity, 9/ & bodies of
waler wrl/ be considered % oc? s one Ilvke.

;
{
i
;




STORCH ENGINEERS

Project

Sheet % _ of
132 MadeBy_ AL Date = --77

IMiche - t)ckcoq Dam Chkd By__JG _ Date _3/5/72

S/p2 Class /f/ca 7707

Serface area cf mown /}wpaunc/ménf /10 A< 2
Average ceprh cf /ake & £
STrvetoral he/y/)f cf damn /2.7 7.
Sze C/ﬂif;flc‘ﬁfletn Smayl

Hazardg Pctential C/a;:z'f/cfmr?,,a,

Nombe r &f mbhabirable StTrvcture s approx. S
Haz trad Pof?:n-f,?a/ C/ass/}/énrrén hign
peC.Ommeud@d SDODF /z. Pr4F

Hﬁ droloq /e A*Ia/qsfs

The HEC -/-DB will be wvsed 1o revte The F#/locd us/)v

SCS Trianqolar vnir kyaqregraph wih curvlinear Transformatien.

D}'dl.uaqe areq = 0,82 Sz. ﬂr/‘.

T e




Sheet__.2 __ of
Made By__~ & Date D2 -9
Chkd By__ /& Date _3/</73

STORCH ENGINEERS

Project L322
L fiche  Mokiwa DA

Precipitatiin

(r@@ P chlén o]’ S/‘.m// ‘Dﬂlns.\ bUgbl ’ ’?73 )

Fron, 719 /5 | Zone 6.

Pfobab/e Maxinium ?rECIp;fafrén = 27 inches

Tor & hr. dvration ang 10 sg. I —area .

DU"(??'IC'H (hrs ) % Pr P
A -y
/2 /04
24 /7

I”‘f’./‘fra 'f‘lc"rL Data

HyArolo 7/:. soeil grevp A
land vce '/2 vrba»n /Z woeclloT s
vse H’?I.'/'I‘Ql l‘r)fl.lfrn‘fl.on (. £ Il;clj

i Constant mf//rm-ho'n a.158 !'nd:/ hr,

el N o € e ey




STORCH ENGINEERS

Project 22

;- Ihiske [|lokivg Daiy

Time c+ . concentrat,on

Overlancy
va./
\ T

/ISoc’ (@
0.35 1ps
/. 2-/]'- s

Channe | /800’ @
rel /.6 fps
7 0.3 hrs

7(‘ 2 4240, 3 s LS hrs

Alternare maThed

Nomeg raph

L
H =

o625 IHI‘
g2’

7¢
0, 8é /7f$

vse Te = 1.2 hr
= 006 TC

= k% e

AE %

./ o/o

Dq?/.

0.29 hr x 2.2

0.7 2 hrs,

Ay

Sheet 4 of
Made By__ <L Date _£-2- 79
ChkdBy_________Date

CRef. scsTR-55)

i DCSI‘qh of SM&// Dam ¢

(a{/‘uc Ftment Factor)




STORCH ENGINEERS Sheet 2 of
Project (22 Made By__ AL Date _&-2-72
: rMishe Mobwa Dam Chkd By Date

lake Storage /~luvme

Tuporaiation Fren; USGS 9 Aerial photos

*
EL . L1) 6z2.0 70.3 743 724
§w,}.«ce drea(Ac ) o 48.0 s$7.6 T0.5

%
Botten oj- lake art S"P/'//way

HEC =1 -DB pregram will develope storage

apac)77 Jrom Surface area G e/ev.




STORCH ENGINEERS Sheet__&___ of
Project ) AR Made By__AL_ Date_-5-79
Mishe - I'le kwa Dau ChkdBy__YS Date__3-6-72

DOWNSTREAM Two homes In flood
CHANNEL plan of low orea
Jvesch).

BEACH AREA
(tow Ares)

SPILLwAY

, TIMBER NeRr AL __P L_A_N___
v _79.3 GAIE o Prod ) e
= s ‘ —— 70,5

b

1

N 22 Q.4 A
|‘-k ~~~~~ R & »
2'6' 3 p
2 L 4
¥ ey |
f_ e ;r Y ]7.© -—r

CecTion A-A SETieN BR-B




STORCH ENGINEERS Sheet 7 of

Project [122 Made By KL Date_2-5-77%

3 ))iche Meokewa Zam ChkdBy__ S Date _3-6-72
Elecation - Dicclhorae Tabulation

Ly = 2.4‘ eHfective cugth of Sfaqe; I sharp crest werr
Ly =132 effectiie ieng ™ of Sv‘are_ 2 broad crest weir
Ly = 2¢o’ /enqTh of beach areq

C, €Ca Cs Coe—f'. oj— dl‘QC/\ﬂr?i =ty L bg L3 F2<P¢cf,;.¢/¢/_

c, = 323

Cz - :,-7 +O ?3

&; * 2.6

R, R, Qs d/scham]e ever Ly Lz L2 resp(cf/'veh/.
6:)p//'cne d/;’clmr(-;e_ Hru 25 'x 38" cutvert

Canf‘ro//m7 Re will be The smaller yalve o0f QRppe vs R,
STAGE DISHARGEZ THREU _4'/0/\/

we., h, &, hy Ci: QG &K)+Q, " hy Q3 ZR=Q:+&
o+ ) (47) (cfs) (f—r 5. (<fs) (s (Cf.dp /(f s) () /<f$) (cts)
™ ¢ © = - o o - o - o o
7ey 41 63 - - o G 2 S a3 - o 03
7o¢ a3 /3 o/ 27 ) 24 - 24 = o 2.4
T8 o5 2.8 03 2, £.9 g = 9 - o 9
e 27 4L o5 3177 /3 /8 - (& - o /8
3D A¥Y 4 27 2.8 21 29 750 29 - o 29
2 L) 91 o9 2.9 33 42 - 42 o o 47
o A8 & w1 30 48 S8 - A o3 47 10§
L +8 18 (3 31 &l 76 = 726 a4 /32 208
’ B ar 232 7 9¢ 69 a6 o6 242 338
P AT 23 97 /18 - g ag 372 490
4 yF 33 «u% /38 - /38 /.o fzeo Ls8
13 /33 léo 182 160 1.2 €99 844
3/0 37/ /19 & 196 2.8 2436 63

.’v' Ctﬂv"si

s BN 37 WL o Mo




STORCH ENGINEERS Sheet__ 8 of

-

Project LLEZ MadeBy AL Date - -5-7
MNi<hhe Mok wa  Darns Chkd By__ V& Date 3 -6-79

STAGE DISCHARGE CUKVE

SPILLIVAY CREST




STORCH ENGINEERS Sheet 7 __ of
Project /32 Made By /G Date #-2-79
Mishe - Mokws Dsm Chkd By Date

OVERTOPRING LOTENT/AL

% PMF

B N, W PR s e sor g iy T

o = — S— — — — —— — — — — —

o o —

A A e A

A N L A i I Iy 2 A " A
/ 2 3 4 5 e 7 8 g /9 t2 '3 14 IS /6

Outf/ou/

Overtopping of Jow sres occurs ot elev. 7/ 2
with ®@= %2 cfs. ((~ & % FMF) ‘
Overto/o/o/;y of oam occurs st efev. 72.4 with
Q= 894 cis. (~32 Y% FPMF)




STORCH ENGINEERS Sheet of

Project __ //3Z Made By /G Date & -« =72
Mishe -Mokuse Dam Chkd By Date

BrecacH Awvacys:s

Asseme bresch bepins o develop when
reservoir stege reoches clev. 72.4 (fop of dem).
Time > 7@//)/ develop = [ O hr

Eley, 72.4

' ’
T 1T/
Eley. 6/.0
|' 45’ I

Fuety DEVELOPED BREACH

e e g o a— - pr—

Ba///;;7 er
Lake

Mishe - Mok wa



STORCH ENGINEERS
Project /32

Sheet of
Made By /G Date & -4-79

Mishe - Makws Dom Chkd By Date

nso.o¢

CROSS SECT/ON
END OF REACKH 1

STo, 090/




STORCH ENGINEERS Sheet of

Project /32 Made By_/G__Date < - £~-79
Mishe - Mok ws Dot Chkd By Date

S/aye elev. resa/ﬁzhf from
arlvre of dam —7
(V2 PMF)

é5t

é4

2.4’

€3

f

C-Sr‘aye elev.
result /ny From
non- /;VI'/UI’C
overtoppIn ?

(Ve FrF)

€2

Stage Llev. (End of Reach /)




HEC-1-DB  COMPUTATIONS
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