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Dear Governor Byrne: i
Inclosed is the Phase I Inspection Report for Eden Mill Dam in Morris
County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment or the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Eden Mill Dam, a high hazard potential structure,
is judged to be in poor overall condition. The dam's spillway is considered
inadequate because a flow equivalent to 5 percent of the Spillway Design
Flood - SDF - would cause the dam to be overtopped. (The SDF, in this
instance, is one half of the Probable Maximum Flood). The decision to
consider the spillway '"inadequate" instead of '"seriously inadequate" 1is
based on the determination that dam failure resulting from overtopping would
not significantly increase the hazard to loss of life downstream from the
dam from that which would exist just before overtopping failure. To ensurc
adequacy of the structure, the following actions, as a minimum, are
recommended:

a. The spillway'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
ot this report. Within three months of the comsultant's findings remedial
measures to ensure spillway adequacy should be initiated. In the interim, a
detailed emergency operation plan and warning system should be promptly
developed. Also, during periods of unusually heavy precipitation, around
the clock surveillance should be provided.

b. Within three months from the date of approval of this report, the
owner should engage a qualified professional consultant to provide the
following services:
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e s should be pertorued.

(2) v observea  evidence of  seepa; oot Sl tared onn

perledie basis to asscess any changes in condit 1o,

<. Within six months from the date o1 approval 1 tiire veport toe
toliowing remedial actions should be initiated:

{1) Repair spalled, eroded, and displacea concreto oo tions along
tne Jdownstream face and apron of the dam.

(2) Repair spalled and cracked concrete on tie Leit Uradnnag, wall.

(3) Repair spalled concrete training walls lTocalon o botic siacs of
thi. outlet works.

(4) Kepair chain tink fence locatee alony to. ot Lol training will.,
(5) Remove trees and adverse veget.ation on U bord cobankment .

(6) Remove debris accumulated at tiie spillway cre- U ang fmeediately
d wnstream from the dam.

d. The owner of the dam should develop written operating procedures and
4 periodic maintenance plan to ensure the safety of tie daw within one year
trom the date of approval of this report.

¢. An emergency action plan and warning system siiould be developed
which outlines actions to be taken by the owner to minimize the downstream
etfects of an emergency at the dam within six months from the date ol
approval of this report.

A copy of the report is being fturnished to Mr. Dirk C. Hotman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congresswoman Fenwick of the Fifth District. Under the
provision 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 trom 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.
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I Incl 06 L. BALDWIN

stated Lieutenant Colonel, Corps ot kg ines o
Commander and Disuoriee oy incer
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Coptes furnished:

Yr., bDirk C. Hofman, P.E., Dcputy Director
Division of Water Resources

N.J. bept. of Environmental Protection
b.0. Box CNO2Y

irenton, NJ  UBH25

Mr. Juhn O'Dowd, Acting Chict

Burecau of Flood Plain Regulation
Livision of water Resources

n.J. Dept. of Environmental Protection
P,.0. Box CNOZY

trevton, NJ 08625
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perivdic basis to assess any changes in condition.

c. Within six months from the date of approval ot this report the
following remedial actions should be initiated:

(1) Repair spalled, eroded, and displaced concretfe sections along
the downstream face and apron ot the dam.

(2) Repair spalled and crackea concrete on the tett training wall,

(3) kepair spalled concrete training walls localed on both sides ot
the outlet works.
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Eden Mill Dam, NJ00791
State Located: New Jersey

County Located: Morris

Drainage Basin: Whippany River

Stream: Whippany River

Date of Inspection: December 31, 1980

Assessment of General Conditions of Dam

Based on visual inspection, past operational performance and Phase I
engineering analyses, Eden Mill Dam, a high hazard potential structure,
is assessed as being in poor overall condition. ’

Hydraulic and hydrologic analyses indicate that the spillway is inadequate.
Discharge from the spillway is not sufficient to pass the designated
spillway design flood (SDF) without an overtopping of the dam. (The SDF
for Eden Mi11 Dam is equal to one-half the probable maximum flood.) The
spillway is capable of passing approximately 2 percent of the probable
maximum flood or 4 percent of the SDF. Therefore, the owner should

engage a professional engineer experienced in the design and construction
of dams in the near future to perform more accurate hydraulic and hydrologic
analyses related to spillway capacity. Based on the findings of the
analyses, the need for and type of remedial measures should be determined
and then implemented.

In addition, it is recommended that the following remedial measures be
undertaken by the owner in the near future.

1) Repair spalled, eroded, and displaced concrete sections along
the downstream face and apron of the dam.




2) Repair spalled and cracked concrete on the left training wall.

3) Repair spalled concrete training walls located on both sides
of the outlet works.

4) Repair chain link fence located along top of left training
wall,

5) Remove trees and adverse vegetation on the left embankment.

6) Remove debris accumulated at the spillway crest and immediately
downstream from the dam,

Also, with the impoundment drawn down or diverted, the entire concrete

dam structure should be thoroughly inspected and evaluated for distress
not observed during the Phase I inspection and the structure should be
repaired accordingly. As part of the evaluation, the need for a structural
stability analysis should be assessed.

The observed evidence of seepage should be mounitored on a periodic basis
by a professional engineer experienced in the design and construction of

dams to assess any changes in condition.

In the future, the owner of the dam should develop written operating
procedures and a periodic maintenance plan to ensure the safety of the

,Z,ZMJ//WZ&MO A

Richard J.“McDermott, P.E.

John E. Gribbin, P.E.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation
is to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed investigation,
and analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope of

a Phase I investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. It is
important to note that the condition of 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 hydraulic and
hydrologic 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 storm 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 hydraulic
and hydrologic studies, considering the size of the dam, its general
condition and the downstream damage potential.

vi
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PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

EDEN MILL DAM, I.D. NJOO73.

SECTION 1: PROJECT INFORMATION

1.1 General

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.

Purpose of Inspection

The visual inspection of Eden Mi1l Dam was made on December 31,
1980. 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

Eden Mill Dam is a concrete overflow dam with an ogee shape
and an auxiliary spillway fitted with stoplogs at the right
end of the dam. The auxiliary spillway also serves as the
outlet works. A concrete apron is located along the toe of
the dam and concrete training walls are located at each end of
the dam.

The elevation of the spillway crest is 238.9, National Geodetic
Vertical Datum (N.G.V.D.) while that of the crest of dam is
239.9. The elevation of the auxiliary spillway crest is

238.4. The downstream channel bed elevation is 228.3. The
overall length of the dam is 178 feet and its height is 11.6
feet. The top width of the dam is 2 feet and the slope of the
downstream face is approximately 2 horizontal to 1 vertical.

Location

Eden Mill Dam is located in the Township of Hanover, Morris
County, New Jersey. Principal access to the dam is by Eden
Mi1l Road which is entered from Whippany Road approximately
3000 feet from its intersection with N.J. Route 10. The dam,
a run of the river structure, impounds a reach of the Whippany
River.

Size and Hazard Classification

The dam is classified in accordance with criteria presented in
"Recommended Guidelines for Safety Inspection of Dams" published
by the U.S. Army Corps of Engineers. Size categories consist
of Small, Intermediate and Large while hazard categories are
designated as Low, Significant and High.

-2-



Size Classification: Eden Mill Dam is classified as "Small"
size since its maximum storage volume is 56 acre-feet (which
is less than 1000 acre-feet) and its height is 11.6 feet
(which is less than 40 feet).

Hazard Classification: Visual inspection of the downstream

flood plain of the dam together with breach analysis indicates
that failure of the dam due to overtopping during a storm
equivalent to the spillway design flood (SDF) could cause
significant inundation and property damage to several industrial
and residential structures and road bridges located within

1.5 miles of the dam. Loss of more than a few lives is possible.
Accordingly, Eden Mill Dam is classified as "High" hazard.

Ownership

Eden Mi1l Dam is owned and operated by the Whippany Paper
Board Company, 10 North Jefferson Road, Whippany, New Jersey
07981.

Purpose of Dam

The purpose of the dam is the impoundment of a lake used for
water supply for the downstream mill owned by the Whippany
Paper Board Company. Reportedly, the impoundment is not
currently being used for any purpose.

Design and Construction History

It could not be determined when Eden Mill Dam was constructed

by Whippany Paper Board Company but it was reported to have
been constructed circa 1900.

L Uil L g o Tl 2 TR




Normal Operational Procedures

The dam and appurtenances are operated and maintained by the

Whippany Paper Board Company.

Repairs are made on an "as

needed" basis. However, the dam is not presently in use and,
reportedly, the Whippany Paper Board Company does not presently

intend to make use of the dam in the future.

1.3 Pertinent Data

a.

Drainage Area
Discharge at Damsite
Maximum flood at damsite

Outlet works at pool elevation
Spillway capacity at top of dam

Elevation (N.G.V.D.)

Top of Dam

Maximum pool-design surcharge
Principal spillway crest
Auxiliary spillway crest
Stream bed at toe of dam
Maximum tailwater

Reservoir

Length of maximum pool
Length of recreation pool

-4-
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31.8 square miles

2250 c.f.s. recorded

by gage 2.1 mi. upstream
129 c.f.s.
462 c.f.s.

239.9
245.8
238.9
238.4
225.5
235 (Estimated)

2500 feet (Estimated)
2200 feet (Scaled)
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Storage (Acre-feet)

Recreation pool
Design surcharge
Top of dam

Reservoir Surface (acres)

Top of dam
Maximum pool - design surcharge
Recreation pool

Dam

Type
Length
Height
Sideslopes
Overflow section
Embankment - Upstream
- Downstream
Zoning (Emb.)
Impervious core (Emb.)
Cutoff (Emb.)
Grout curtain (Emb.)

Diversion and Regulating Tunnel
Principal Spillway

Type

Length of weir

Crest elevation

Approach channel
Discharge channel

-5-
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43 acre-feet
208 acre-feet
56 acre-feet

16.7 acres (Estimated)
.8 acres (Estimated)
12.9 acres

Concrete Gravity
178 feet
11.6 feet

Ogee shape

3 horiz. to 1 vert.
2 horiz. to 1 vert.
Unknown

Unknown

Unknown

Unknown

NQA.

Free overflow
Ogee Section
136 feet
238.9
N.A.
Natural Stream bed
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j. Auxiliary Spillway

Type

Length of weir
Primary
Secondary

Crest elevation
Primary
Secondary

Approach channel

Discharge channel

Regulating Outlet

Concrete Stoplogs

4 feet
8 feet

238.4

239.2

N.A.

Natural Stream

Concrete stoplogs, 4 feet long, in auxiliary spillway structure.

o e vma e u e

bed




2.1

2.2

SECTION 2: ENGINEERING DATA

Design

No plans or calculations pertaining to the original design of the
dam could be obtained. Drawings prepared in 1938 in connection
with a WPA project showing the Whippany River profile including the
dam are on file with the Hanover Township Engineering Department.

Construction

No data or reports pertaining to the construction of the dam are
available.

2.3 Operation

2.4

No data or reports pertaining to the operations of the dam are
available.

Evaluation

7]
.

Availability

Available engineering data is limited to that which is on file
at the Hanover Township Engineering Department,

b.  Adequacy
Available engineering data pertaining to Eden Mill 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.

-7-




c. Validity

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




SECTION 3: VISUAL INSPECTION

3.1 Findings

a.

General

The inspection of Eden Mill Dam was performed on December 31,
1980 by staff members 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.

2) The embankment and accessible appurtenant structures were
measured and key elevations determined by surveyor's
level,

3) The embankment, appurtenant structures and adjacent areas
were photographed.

4) The downstream flood plain was toured to evaluate downstream
development and restricting structures,

Dam

The apron running along the toe was severely spalled throughout
its entire length and was almost entirely broken away for a
75-foot long section near the center of the dam.

The downstream surface of the dam was in deteriorated condition.
The concrete was eroded and spalled and there were sections
near the center that had broken away. The condition of the
concrete at the crest, however, appeared to be satisfactory.

A horizontal construction joint was observed about 3 feet

below the crest. The joint divided the areas of poor concrete
condition below and satisfactory condition above. The left
training wall appeared to be sound. However, it was spalled




and cracked. A portion of the wall at its base was broken

away and evidence of seepage emerging from the hole was observed.

Orange colored deposits were observed in the vicinity of the
hole.

A chain link fence at the top of the left training wall was in
severely deteriorated condition, and had fallen onto the apron
of the dam.

At one location on the downstream side of the dam approximately
30 feet from the outlet works there was a large hole where
concrete had broken away. It measured approximately 3 feet in
diameter and revealed the interior of the dam. It indicated
that the downstream face was a slab of concrete approximately

4 to 6 inches thick overlying rock fill.

The surface of the training walls on each side of the outlet
works were severely deteriorated by spalling. At the interface
between the wall and the downstream side of the dam the spalling
was about 6 inches deep revealing an interior resembling
cyclopean masonry. The outlet works was discharging water at
the time of the inspection and there was also a trickle of
water coming over the main spillway section.

The earth embankment adjacent to the left end of the spillway
was stabilized on its crest by boulders (12 inches to 30
inches in diameter). The boulders appeared to be hand-placed
although they were obscured by vegetation. The upstream and
downstream sides were overgrown with trees and briars.

The earth abutment at the right end of the dam was stabilized
with boulders which appeared inadequate as slope protection.

-10-
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Appurtenant Structures

The outlet works was composed of a steel I-beam framework
which divides the opening into three sections, each fitted
with concrete stoplogs. The stoplogs appeared to be intact
and essentially sound. Also the steel framework appeared to
be sound. A pile of rocks or boulders was observed on the
apron of the dam at the downstream end of the training walls
for the outlet works. The boulders appeared to be intended as
an energy dissipator.

Reservoir Area

The impoundment of the dam, the Whippany River, is 2200 feet
long with a width varying from 150 feet to 300 feet.

Along the Teft side of the reservoir was a grassy shore with a
bank about 4 feet to 5 feet high and just beyond the bank was

a paved road. The paved road extended around the upstream end
of the reservoir and crossed the reservoir by a bridge. The
left side of the reservoir consisted of a grassy bank with a
slope of approximately 1 horizontal to 1 vertical and approxi-
mately 10 feet high. Beyond the bank, the terrain was flat

and contained an industrial complex. The Teft portion of the
impoundment extends downstream from the dam forming the upstream
end of an abandoned raceway to the mill downstream.

Downstream Channel

The downstream channel in the vicinity of the dam consisted of
a wide stream with banks approximately 12 feet high on each
side. The bed was lined with boulders and contained a few
jslands covered with bushes and trees. On the right bank
there was evidence of a significant amount of erosion which
had exposed the roots of trees. A heavily travelled road was
observed above the bank.
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4.1

4.2

4.3

4.4

4.5

SECTION 4: OPERATIONAL PROCEDURES

Procedures

The level of water in the impoundment of the subject dam is regulated
by discharge over the concrete ogee shaped spillway and the auxiliary

spillway located at the right end of the dam. The dam is used to
draw off water for the purpose of supplying the mill downstream. A
raceway is located to the left of the dam. However, the dam and
raceway reportedly are no longer in use,

Maintenance of the Dam

Reportedly, maintenance is performed on an "as needed" basis.

Maintenance of Operating Facilities

Reportedly, the outlet works is maintained on an "as needed" basis.

Description of Warning System

Reportedly, no warning system is currently in use for the dam.

Evaluation of Operational Adequacy

The operation of the dam has not been successful to the extent that
the dam reportedly has been overtopped in the past.

Maintenance is inadequate and maintenance documentation is poor.
Areas of maintenance that have not been adequately performed are:

1) Extensive deterioration of the concrete portions of the dam

has not been corrected.
2) Debris at dam site has not been removed.
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3)

4)

5)

Chain link fence located along top of left training wall has
not been repaired.

Trees and other adverse vegetation on left embankment and
right abutment have not been removed.

Erosion on the right bank of the downstream channel has not
been corrected.

-13-




5.1

SECTION 5: HYDRAULIC/HYDROLOGIC

Evaluation of Features

a.

Design Data

The quantity 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 quantity, called the spillway design
flood (SDF) is described in terms of return frequency or '
probably maximum flood (PMF) depending on the extent of the
dam's size and potential hazard. According to the "Recommended
Guidelines for Safety Inspecton of Dams" published by the U.S.
Army Corps of Engineers, the SDF for Eden Mill 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 SDF peak computed for Eden Mill Dam is 14,649 c.f.s. This
value is derived from the 1/2 PMF flood hydrograph computed by
the use of the HEC-1-DAM Flood Hydrograph Computer Program
using the Soil Conservation Service triangular unit hydrograph
with curvilinear transformation. Hydrologic computations and
computer output are contained in Appendix 4.

The spillway discharge rates were computed by the use of weir
formulae appropriate for the spillway configurations. The
combined principal and auxiliary spillway discharge with lake
level equal to the top of the dam was computed to be 462
c.f.s. The SDF was routed through the dam by use of the HEC-
1-DAM computer program using the modified Puls method. In
routing the SDF, it was found that the dam crest would be
overtopped by a depth of 5.9 feet.
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A dam breach analysis was then performed using a trapezoidal
breach section with bottom length of 71 feet and sideslopes of
1 horizontal to 1 vertical. The breach peak outflow was
computed to be 14,627 c.f.s. Dam breach computations are
contained in Appendix 4. The analysis indicated that dam
failure due to overtopping would not significantly increase

the potential for loss of life over that which would exist
without failure, Accordingly, the subject spillway is assessed
as being inadequate in accordance with criteria developed by
the U.S. Army Corps of Engineers.

Experience Data

During past periods of heavy rainfall, flooding has been
reported approximately 7500 feet downstream where the Whippany
River crosses under Whippany Road. Estimates of extent of
inundation and property damage could not be obtained.

Visual Observation

No evidence of overtopping of the earth embankment at the left
end of the dam was observed. Severe erosion of the downstream
channel bank, indicating high flows in the past, was observed.

Overtopping Potential

As indicated in paragraph 5.1.a. a storm of magnitude equal to
the SDF would cause overtopping of the dam by a depth of

5.9 feet over the crest of the dam. The spillway is capable
of passing approximately 2 percent of the PMF or 4 percent of
the SDF with lake level equal to the top of dam.

Drawdown Data

Drawdown of the impoundment is accomplished by removing concrete
stoplogs from the center section of the auxiliary spililway.

Total drawdown time is estimated to be 10.6 hours (See Appendix 4).

-15-




SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a.

Visual Observations

The dam exhibited, at the time of inspection, significant
deterioration. Although the observed deterioration does not
indicate immediate instability, the dam could become unstable

if repairs are not implemented.

Generalized Soils Description

The generalized soils description of the dam site consists of
recent alluvium composed of stratified materials deposited by
streams, overlying glacial ground moraine deposited during the
Wisconsin glaciation. The glacial moraine is composed of
silts and silty sands and overlies shale and sandstone.

Design and Construction Data

Analyses of structural stability and construction data for the
dam are not available.

Operating Records
No operating records are available for the dam.
Post-Construction Changes

Reportedly, there have been no post-construction changes since
the dam was constructed.



Seismic Stability

Eden Mi1l 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 they have adequate stability
under static loading conditions. Eden Mill Dam which exhibited

extensive deterjoration could be unstable under seismic loading
conditions.

-17-
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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 the subject dam is assessed as
being inadequate. The spillway is not able to pass the SDF
without an overtopping of the dam.

The dam exhibited, at the time of inspection, significant
deterioration. Although the observed deterioration does not
indicate immediate instability, the dam could become unstable
if repairs are not implemented.

Adequacy of Information

Information sources for this report include 1) field inspections,
2) USGS quadrangle, 3) profile of portion of Whippany River on
file with the Hanover Township Engineering Department, 4) con-
sultation with personnel of the Hanover Township Engineering
Department, 5) consultation with personnel of the Whippany

Paper Board Company. 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:

Construction and as-built drawings
Description of fill material for embankment.
Design computations and reports.
Maintenance documentation.

N W N e
e ¢ & e e

Soils report for the site.
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Necessity for Additional Data/Evaluation

Although some data pertaining to Eden Mill Dam are not available,
additional data are not considered imperative for this Phase I
evaluation.

7.2 Recommendations

Remedial Measures

Based on hydraulic and hydrologic analyses outlined in para-
graph 5.1.a, the spillway is considered to be inadequate. It

is therefore recommended that a professional engineer experienced
in the design and construction of dams be engaged in the near
future to perform more accurate hydraulic and hydrologic

analyses related to spillway capacity. Based on the findings

of these analyses, the need for and type of remedial measures
should be determined and then implemented.

In addition, it is recommended that the following remedial
measures be undertaken by the owner in the near future,

1) Repair spalled, eroded, and displaced concrete sections
along the downstream face and apron of the dam.

2) Repair spalled and cracked concrete on the left training
wall.

3) Repair spalled concrete training walls located on both
sides of the outlet works.

4) Repair chain link fence located along top of left training
wall.
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5) Remove trees and adverse vegetation on the left embankment.

6) Remove debris accumulated at the spillway crest and
immediately downstream from the dam.

Also, with the impoundment drawn down or diverted, the entire
concrete dam structure should be thoroughly inspected and
evaluated for distress not observed during the Phase I inspection
and the structure should be repaired accordingly. As part of
the evaluation, the need for a structrual stability analysis
should be assessed.

Maintenance

In the future, the owner of the dam should develop written
operating procedures and a periodic maintenance plan to ensure
the safety of the dam.

Additional Studies

The observed evidence of seepage should be monitored on a
periodic basis by a professional engineer experienced in the
design and construction dams to assess any changes in condition.
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APPENDIX 1

Check List - Visual Inspection
Check List - Engineering Data
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APPENDIX 2

Photographs
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PHOTO 1
CREST AND DOWNSTREAM FACE OF SPILLWAY

PHOTO 2
DETAIL OF DETERIORATION ON DOWNSTREAM FACE OF SPILLWAY

EDEN MILL DAM
31 DECEMBER 1980




PHOTO 3

DOWNSTREAM VIEW OF OUTLET WORKS

PHOTO 4
STRUCTURAL STEEL FRAME OVER OUTLET WORKS

EDEN MILL DAM
31 DECEMBER 1980




PHOTO 5
HOLE IN DOWNSTREAM FACE OF SPILLWAY

PHOTO 6
DETAIL OF HOLE SHOWING ROCK INTERIOR OF SPILLWAY STRUCTURE

EDEN MILL DAM
31 DECEMBER 1980




PHOTO 7
DETERIORATED TRAINING WALL BETWEEN SPILLWAY AND OUTLET WORKS

PHOTO 8
DETERIORATED SPILLWAY APRON

EDEN MILL DAM
31 DECEMBER 1980




31 DECEMBER 1980

PHOTO 9
DOWNSTREAM CHANNEL AT DAM SITE

20 JANUARY 1981

PHOTO 10
DOWNSTREAM CHANNEL 2000 FEET FROM DAM

EDEN MILL DAM

- 3



APPENDIX 3

Engineering Data




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS:  Wooded, residential, and swampy areas

ELEVATION
ELEVATION
ELEVATION
ELEVATION
PRINCIPAL
a.
b.
C.
d.
e,
f.
AUXILIARY
a.

b.

TOP NORMAL POOL (STORAGE CAPACITY): 238.9 (43 acre-feet)

TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N/A

MAXIMUM DESIGN POOL: 245.8
TOP DAM: 239.9
SPILLWAY CREST: Uncontrolled Concrete Weir

Elevation 238.9

Type Ogee Shaped Concrete Weir

Width 2.0 feet

Length 136 feet

Location Spillover Center of dam

Number and Type of Gates None

SPILLWAY CREST: Controlled Weir (Stoplogs)

Elevation 238.4 (primary), 239.2 {(secondary)
Type Sharp Crested Weirs '

Width 0.8 feet (primary), 0.5 feet (secondary)

Length 4 feet (primary), 8 feet (secondary)

Location Spillover _ Right end of dam

Number and Type of Gates Three sets of concrete stoplogs




OUTLET WORKS: (Auxiliary Spillway)

a. Type Removeable concrete stoplogs

b. Location Right end of dam

c. Entrance Invert 228.3

d. Exit Invert 228.3

e. Emergency Draindown Facilities:_Remove stoplogs (not currently operable)

HYDOMETEOROLOGICAL GAGES: U.S.G.S. gaging station

a. Type Recording water level

b. Location 2.1 miles upstream

c. Records River stage and flow available from NJDEP

MAXIMUM NON-DAMAGING DISCHARGE:

' (Lake Stage Equal to Top of Dam) 462 c.f.s.

ey




ey o

APPENDIX 4
Hydraulic/Hydrologic Computations
{
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STORCH ENGINEERS Sheet_/ __ of /¢
Pro]ed //32-0:-: EDEN ML DAH Mbde By :7,Hq Date 3-//—60/

Chkd By_J/& _ Date 3/17/51

HYDEOLOGY :

. ' HYDPOLOGIC ANALYSIS !

THE PUNOF/-‘ HYDRPOGLAPH K/l BE DEVFLO PED
BY JHe HEC- /- DAY COMPUTER PROGRAM

USING SNYDEBS SYNTHETIC UNIT HYDROGRAPH.

DRA/NAGE  AREA = 3.8 [56.Mi)]

INFILTRATION DATA

INITIAL  INFEIL TRATION - /-5 in /Hr

CONSTANT  INFILTRA T/oN . o= ' O /5 /r} S 1




STORCH ENGINEERS

EDEN

miLL DA

Sheet__ 2 of _ /¢
Made By 7?7 Date __ 3~ 7/ ~&/

Project /132 - 0<

Chkd By_~/& _ Date 32/17/8/

PN

TINE OF CONCENTRATION'

<t

4 - 2.0(1325x663)°2 ¢

+' - Z.G66 fr
CONPUL TER

I

[ Introctuchon 7o /)70'/'0/1%7.? “ R /24
by V& 'ssirnnr | Knopp, Lew't, #arbaagé]

G (L Lea)®?

4 = Lag ime [He]

Caﬁc,’en?‘ 70 S‘/o,DeJ f’
s'fO/aye.

Z > Ze/z7/ﬁ o/ SHecn C/;Q.une//
_ /ro/n oytfedt Fo e [1r]
ZCA‘ Zeh # 07[ Ve =727 chanuwel )
o watercheo! ceanProre! L *17

h

, Q' - 20 CSuppliec by Corps of
) Enjy'n(cn}

L= 7ooooN = /3.25 M/
4CA= 3S.cx\ = 6. 63 rr

INDYT

LAG TINE = 7.7 HF

CP. - O. 62» /Sz/o/;/;'eo/ 67 @r/os or’Frylfhed)

Ve + o T g -




STORCH ENGINEERS Sheet_ 3 of /¥
Project #32- 06 EDEN _MiiL DAMY Made By JitlG Date_3-// = &

Chid By_ S Date 3//7/8/

PPECIPI/TATION :
[ts Dept. of Commerce - Rpt. 4o Heather
bu reaw ?3/7 5'7]
Probable MHatimum ?rcar)'o,‘v‘n Aon = 25,5 iches

for 6 hr cturabon auct 31&SQMi crea

DURATION [Hr] % PMHP
& . 90
/2 - - 9p
24 R  Jo7 - )




STORCH ENGINEERS Sheet_ 7 of /4
Project #32-05 EDEN ML DAM Made By TiHa pate 2V -f/

ChkdBy_~/ G Date Z/12/8/

Ak  STORACE VOLUME!

Mater Swrface elev. [Ff] Area [Aecred]
229.0 0
239. 0 2.9 L
250. © o - 59..7 -
%o . O ' /62,00 —

Yee —1— DAM  (COMPUTER PROGLANM
MILL DEVELOP STORAGE CAPACITY B

FRON SLIRFACE AREAS f’ ELEVATIONS

INEDRMATION TALEN FEOM USG.S. QUA-

DRANGLE ”O/n's%olun, MNenctham ) AAVA



S ——
» sy

STORCH ENGINEERS Sheet S of /4
Project 1132205 EDEN Mitt DAM Made By JiHe pate 2= 11 =&/

Chkd By_/& _ Date 3/17/81

HYDRAULICS

THE  SPiunAY AT THE EDEN IMILL DAN CowsisTs
DF A CONCRETE OGEE SHAPED FREE CVERFLON PRIN-
CIPAL SPILLWVAY AND A CONCRETE SIOPLOG  CONTROL =
LED AUXILIARY SPILLWAY  #I7TH PRIMHARY

AND SECONDARY CRESTS

ELEYATION Secondary crest of aar. sp:%/af , o / eler. 239.9 fop Oqum
I — [\ elev. 239.2 : o ,, B
{ Primary crect of au:.sp//’w); o eler, 242.8
/ el 238 4 -
/ Prineion! sprtway crest

%7\ ! % / eler 2389 4 /' TS — A _

v, eley 2283

—— }.-—___...-__

S eial 126 3
R 1
‘AUX/L/AR);‘ PRINCIPAL SPILIWAY
\ SPILLHAY ' .
A 3 —
FPLAN : 1 ™ 1 r~ 1 :
i 1'

r— » <
» AN, SPILLNAY PRINe, SPILINAY (



STORCH ENGINEERS Sheet_ & of /<
Project _//22~ -05 EDEN MItLL DANM Made By 7/Ha  pate 371 - &1

Chid By_JG __Date 3//7/81

' SECTION A-A Sec7ron B -B

AKX, (eCondary crelt cbv. 2332 w232 /_dﬂ?f:id’ Ty
U6 clv. 239 08 Ay, Pri mary crest §. ele O/ /_'__.P_.a- Spivay
S

T I Tekey, 238.4 oler. 239'9 7o of dam
- - +op of dam

- / ew 239.9
ﬁr

v, eles. 2280.3

Ve
%&\

f pameaarenr s v/ NS 774 EUNEPRAERIPOUSININ S O
o . : -~ - N t .. ' .

/4

DISCHARGE CALCULATION !

¥ .
{ Aanclbook of bytrauhics 5-401

N

PRINCIPAL SPILLNAY - (O6EE CREST SPILLMAY)

| o | zLev, 2389 [+
| Lengt 136 [F7]

| | AUxIiLIARY SPILLVAY ~ (SHARP CRESTED KWEIR)

! _ /:w'mary crest — ELEV. 238.4 [F#]
“ _ Leh? 14 W [T
‘ , i th 0.8 (Ft]

' Jec’ondary crest— ELEV, 2392 AT
‘ Length F I F]
g z/,nw, ' 0.5 LF}]Y

USING FoEHULA :
[  Q-CLH%

- ('//"Cma/nc C/S':

Q
L = cho//) o/ r,b///uo/v [F/,
C
H

- (’:r/arqe rm-/fc,en?‘

- heado o 'c/"/”af 4}-‘/]
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SIVURCH ENGINEERY

/132 -05

EDEN ML DAM

Sheet

[_of 1%

Project Made By JiH Date 31 - &7
_ChkdBy_/G__ Date _2//7/3/
SPILLWAY | STACE DISCHAREE. T4BULATION
N __P_/_/'p_(::'pa/:p[//wgy_ Ayxiliary spilway o >—__
o L/: S. L= /36! Bimary [= 4 Secondary [ P! 2(? L
B A el RIANIC|IQRIHIC @RI
RN EIRTG) [ck] | [A) 1AW lehj| [efsT i
20414 |G| 0| G| BB |l o e Ao
- B @ |6 |05|28)40] 86| 5| 6| %0

3091

-1

670

0.8

o4

3.1

4230

1.5

3,27

533,

. 4-3.33
13323

13740

Jsef.0. 7.

2331526.4°5:

124324

2.6

3.3/
332

3.32.

7.0,

[E T,

DPAM BEGINS To

B TOTAL LEA/GTH OF DAM

Fo'r: abm awr?‘appmf ana/)/.f/:) oy:ra// /eny?% olﬁ

L7l e | & | B 770

240\ 0.71 324 ./5.2 462.0

55 | L0 |3320ekz [ 14970 |

1Tol trg 1322 27900 5671 0--—

UUEDSY NN SRR e b _

2790|621 222 470l 9 209 0 ——

G50l £7 1332|6920 3500 | T
0v527‘o7>—_ AT Ele/. 226.9

o /750 FE‘ET o

a’am faken o ée 295 ;fcef 7"0 ac:caurzf' J%r:_

arem@/ow aQ//acenf' o 0/‘9’”* '




Sheet___ 8 _ of _/4
Made By 7'Ha_pate 3 =N -1

Chkd By_J& _ Date 3/17/5/

STORCH ENGINEERS
Project _//32 ~05

EDEN MilL DAM

[N 10 106 InCh

SquARL

"r__,‘_

SP/ILLWA 1:_5724 éé”._,‘D_/_.SC_?{&E_‘G_E _c U»é. Ve

o — —— ;
N . | Lt L
- | I I I A
T : T ‘

o A ! } ,! | { { ¢
- %1
-

§ .

~

I
|

|

W, S, |ELEVATION

1

. ,22_9 o _ 2410 149720 |
o ) 2.0 |5671.0
L e | %80 192170
| - 2.0 |13s20.0] .
|

238

SR




STORCH ENGINEERS
Project _//2- ~ 0

SCEN ML AN

Sheet

2 of 19

Made By Ji'la _pate _3-U/ <1

Chkd By__/& _ Date 3//7/8/

FPHF

OVERTOPPING POTEN T14L

DM CLN PASS ARPEOX. 2 % PMF

501
40_
30-
20 -
. ’0..
I 2 3 %+ 5 ¢ 7 8 92 1o i1
outflow [C/Sx/ooo)
. OVERTOPPING OF DAM OCCURS AT FIEV. 2399 FEET
MITH A DISCHALGE Q= 462 <f




19 dei aels

1314

STORCH ENGINEERS
Project /32 -05 EDEN Ml

Sheet_/O_of _/<
DAM Made By J#a__pate 2711~

Chkd By_ /G _ Date ﬂ/ 7;/5/

DRAVOO NN

D2y /powN CALCULATION PERFORMED ASSUMING THE

RENMOVAL OF CONCEETE SToPLOGS FROM CENTER

SECTION OF AUX. SPILLWAY.
ebr. 2483
7' T
‘, . .S, Elev. 229.0
" ' 2
T!: : {;, r}l./ele/. ?:9.9
St |
18 o I (OO oy
1 ' ) *
{ \'3
. : ' Pnmoary crest of aut rp/'l’ua7
10,/ PR S | | M e/ey. 22P. 4
!
|
N !
\_/ﬂc__/eq._._e’%.-?
)
Lo )
anﬁnffOrf' -
. 4.s. FLev. =~ 2390 [F~
| auniiary spitvar | EFF lENGTH -~ 4,0 /A
2
Q= CUH*®

R = 2.86 4O

4.5
%l) = /2 ?4 5‘ C [f

TINE OF DRANDOIN

Shroce LAct] 43 x 42,560 /

Tt =

AQ’U/‘MQ /ﬂf/ow '

= 0.6/

— x "
Ave d:‘/cio/jc - /n//ow 129.4— £y D Zéoo

o jefs]




STORCH ENGINEERS Sheet__// of /<&

Project n32 ~O: EDEN ML DAM Made By 713 Date _3- 1 -&
. : Chkd By_~/& Date _3//7/8/
N BREACH ANALYSIS

{DP o f dam

_ thrn o/érmo( eler. 239, 9

<
, \inv. eler 227.3

Aam lewsth). 478

I

LY.

A BREACH HYDROGRADH AILLRE COMPUTE D
BY THE HEC -1-D4H PROGRAN  ANO ROJTED

THROUGH THREE DOWNSTREAN REACHES By

THE  MODIFIED iDZus‘ HETHOD

Bo ton, Q,C ?TCQJ\ o €/P|I = 22 f.' 5 Z;'_’(7 . V
leh7//l of dotour Of breact i

¢ 178" x 0.4 = 7.0 AT
Srefe S/O/je of ¢treacl - /¢ / .
Time Yo a-’m/e/ op breo 54 mal. &% = 20 [#]
Water  Sunfi e ety - 229.0 [F]

{ W.S. Elrs, whid ol cauws
cla s {0 /62,'/ . > 229.9 [H]




STORCH ENGINEERS Sheet__/2_of _/4

Proied e 25 FOEN MILL LAM Made BY i Date 2~ ~&Y
' Chkd By_~J& _ Date 3//7/31

Vo wg ELEY. 229.0

|

R Q
| Zeacs/ /
I {= Boo" 5= 1.O%
i snt. 2250

PLAN ; \\\ EDEN MiLL DAM
o)
Q

]
[}
!

. Reach 2
' L= 00" - O7%

|
%

_j far. 208.0
|

Peach 3

ls 3500
(= 0.5




STORCH ENGINEERS Sheet_ /3 of /¥

Project__1/32_-OI EDEN MLl DAN Made By_7/4_Date 3~/ =&/

Chid By_ /& Date 3//7/8/

DOINSTRLERM CIHANNEL

7}'/_»'“7/ cross Sechons

Peacl [ (STA 300\)

| ] . AR
T3 6.6 i ]
e, 22079
9 . 7‘ -
e )
?{,’\f"o \q'\/l{."J
/qﬂr o
Reaok 2 (sm. 1205 L B, %
—_— —\ AN
. S
o L)
o/ 0\\9 ) ,/”,//’/’ .
6)0','/ [ /1’0' ': /
a4 / ’,
\ r// /
o) ELEv, 2242 7
. o\ '.Sf— 9 O
‘ z ~ AT
L /N
L 21f 0
«Vv //
R o
,\,\‘% {%‘E‘
cPeach 3 (STA. 4700Y)
0 o '};/9/0 6‘9'0 \QO‘OO %o-eb Ofo
- \ . g &7
S 79 ,,ﬁ’ o VLo R
\ - f ' - .
\7’ T;@\ ‘/
s X ';’V'__,..Q.?‘a .
\Gu'? o
82 AN




STORCH ENGINEERS Sheet_/4_ of _/4
Project h22-05 EDEN ML DA Made By T2 Date 3/ -&/

Chkd By /& Date 3/17/5/

BEEACH PESLLTS :

1

- L Peat outflow— W, +h Bresch = /4627 c/<
) W/%dd‘g Bresch = /49, 695 CfS.

2 Nax. channel sv‘ajf,

Peal / Iny. elev. 225.0 (5]
Wit+h Brasch mar. ofage efev. = 232,3

i

Wt ovt Breach max .571.97e elev = 232.3
Peacl 2 | inv. eley, = 2180 [F/]i ‘
With Bn’acl) . :‘/Qjc eby. < 232.2
Withovt Bresebh mox 5/a7e. Cley. = 232.2
26576‘/5” 3 ) r'm/. e/Pr. = /%’,0 [Ffj

Wl.ﬂ) Ere‘océ max. C‘/ﬂgc elry, = 20928
W thovt Ereveh mox s'r'eoye eley = 209.8




HEC - 1 - DAM PRINTOUT

Overtopping Analysis




1n1 NATIDNAL DAM SAFETY FROGRAM
A2 EDEN MILL DAM» NEW JERSEY
3 METIReTHO—ROUTING ’
B 160 1 0 a
B1 s
— s -5 t
Ji 0.5 0.4 0.3 0.2 0.1 .
0 LAKE 1
P EREN—MIEE—BAH
H 1 1 31.8 31.8 1 '
P 25,5 90 98 107 ;
* SR S PY
u 7.7 62
X -1,0 -0.05 2.0
¥ 3 EtrH— 3 3
K1 ROUTE DISCHARGE THROUGH DAM
Y o 1 - 1
—¥1 3 2380 3
Ya 238.4 23B.9  239,2  239.9  241,0 244.0 24,0  248.0
YS 0 4.0 77,7 462,22 1457.7 5671.2 931&.9 13520.4
o+ 1P BE G b —— Il :
$E 229.0 239.0 250.0  2£0.0
ts 218.4
—4B—23%.5 242 15 150
X 1 1 1
K1 CHANNEL RENCH ROUTING 1
) . )
Y1
Y& 0.06 0.03% 0.06 225.0 246,0 200 0.01
P S Afvf—— 35 0436 43,5 844 €3 oo . 484 DaE._
Y? 197.5  241.0 200 242 200 244
K 1 2 1
. e A DR QU TENE 2
Y 1 1 '
Y1 1
bt 0T DB 2B O——D430 YN !
Y7 0 243 24 241 56, 230 52 218 82 218
v7 3 230 451 a0g 45 220 )
4 —— e T
K1 ' CHANNEL REACH ROUTING 3
Y 1
Yé  0.0¢ 0.03 0.06 198.0  208.0 1500  0.00S
Y7 o 204 20 201 150 202 154 198 17¢ 198
— Pt 262 23 263 256 266
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ATIOS APPLIED TO FLOWS

SFERAT-ION ETATION AREA FLAN FATIO 3 RATIS 2 R&T-10 3 ~AT1O. 4 £AT10 (3 !

eS0Tt R0 0 W30 L W20 .10 - ;
. . i N AN ' C . 1
. . _._,':-." - i - . L A * e . !
HYDROGRAFH AT LAKE 31.80 1 14649, 11719, 8789. 5859. 2930,
¢ B2.36) ( 414,80)C 331.84)(C 248.88)( 165.92)(  82.96)¢
ROUTED TO  ~ °  DAM 31.80 1 14645, 11725, ' 8787, S840, 2930.
S0 B2.36)° -t A14,703( 332.01)( 24B.83)( 165.9M( 82,97 {
ROUTED TO 1 31.80 1 14647, 11726, 8791. 5865, 2928, !
(  B82.36) ( 414.77)(C 332,03)(C 248.93)( 166.08)( B2.92)¢( i
ROUTED 70O 2 - 31.80 1 14633, 11694,  8B0O4. 5859, 2924,
¢  82.36) ( 414,35)( 331.13)C 249.29)C 1£5.900C £2.79)¢(
ROUTED TO 3 31.80 1 14641, 11706, 8780. SES0. 2928, ;
(82,38 g € 414.52)C 331.49)( 24B.63)C 165.64)( 82,900 ~ f

s>




SUMMARY OF DAM SAFETY ANALYSIS

FLAN 1 LR B R R B N B A )

INITIAL VALUE SFILLWAY CREST TOF OF DAN
ELEVATION 239.00 238.40 239.90
SIORAGE , 43 36 -
OUTFLOW 29, . - 0. 462,
RATIO MAXTHUM HAXTHMUM HAXTHUM KAXIHUM DURATION TIME OF TIME OF
OF RESERVOIR DEPTH STORAGE DUTFLOW OVER TOF  MAX OUYFLOW  FAILUKE
FHF W ErELEY BUER—EAM AE—FF CRE: HOUKSE HOURE: HOURS:
.50 245.81 . 5.91 208, 14645, - 38.00 22,00 0.00
49 244~ 50 5voe —425~ +472S+———3 500 23+-00- 006
.30 243.94 4.04 145, 8787, 21.00 23.00 0,00 .
.20 242.76 2.86 113, 5860, 27.00 23.00 0.00 !
—i-o- 24i~v42 &7 By 2530 2400 2360 v oo—d
A : : ' o
PLAN 13 i c:r;nﬁnu 4 i
HAXIHUN MAXIMUH TIME 'l
RT3 Fo-BMr-GF-5——EFAGE+FF——HDURE ‘
- Ys0 14447, 232.3 23,00 ;
48 44224 2344 2300
+30 8791, 230.4 23.00 i
r——_ .20 5865, 229.2 23.00 !
- - N W10 _ 2928, 227.7 23.00
i
FLAN 1 STATION 2 :
HAXIMUM HAXIMUM TIME
A1 LU EF——SHHEETFF HBLHRS
.50 14633, 232,2 23,00
vA[‘; ;l—é?‘ Lol & T ¥ 52 on
.30 £804. 230.4 23.00
.20 $BS9.- 228.8 23.00
o 2524 2254 2200
L AN 3 SIATION 3
HAXIMUM HAXTHUM TIME
—~RAT10 ELOULCFEE CIAGELFY HOURS
.50 14641, 209.8 23,00
A0 q_!'lnL 208 . 2 53100
.30 8780, 207.5 23.00
.20 sS850, 206.2 23,00
—_ 10 2900 2045 2300




HEC - 1 - DAM PRINTOUT

Breach Analysis




§
- 1a1 NATIONAL DAM SAFETY FROGRAM T ’ T ,
a2 EDEN MILL DAM, NEW JERSEY ;
. ML TI—R AT O-ROUTI-NG y
B 100 1 o 4
B1 5 .
J1 0.5 0.4 0.3 0.2 0.1
K 0 LAKE 1 '
—K3 IHFLGW- HYBRO GRARH—TOEREN—KL AN .
M 1 1 31.8. 1.8 : 1 .
P 25.5 .90 98 - 107
o o _: 5 D L& _4
W 7.7 .62
X -1,0 -0.039 2,0
— % 3 Fotri— 1 3
K1 ROUTE DISCHARGE THROUGH DaM | .
Y ’ 1. 1 o
¥4 3 2280 1
Y4 228.4 238.9 239.,2 239.9 241,0 244.0 246.0 248.0
Ys 0 4,0 77.7  462.2 1497.7 S&71.2 923&.9 13520.4
Y - 1.0 foll [ - N . | 4 .42 Fa
; $E 229.0 239.,0 250.0 260.0
i ts 238,4 _
DI 2vé3 3~vE 150
¢k 71.0 1 228,5 2.0 239.0 239,%
K 1 1 1
—ki CHANKE L —REACH—ROUTINE—1
Y : . 1 1
Y1 1 : :
— LBl —B O TP ORI Rl —F— - —
I Y? 0 246.0 3.5 242.,5 47.5  241.5 53 225 181 229
| Y? 197.5  241.0 200 242 200 248
1 1 [ L1
f K1 CHANNEL REACH ROUTING 2
Y 1 1 .
} Y6 0.0¢& 0.02 0.06 218.0 242,0 900  0.007
! Y? 0 242 24 243 50 230 52 218 g2 218
47 5% —235 53 226 454 236
K 1 3 » : 1
K1 CHANNEL REACH ROUTING 3
—¥ + 4
Y1 1
YL 0.06 0.03 0.06 198.0  208.0 3500 0.00% i
—_—— PP F——d PP R 24— 3B
Y7 180 202 230 203 250 208
3 ‘99

——— e ———




. N . . . W ' . YT g 00t
v — oY a-91—
[ . n . L] L] . . . . . toe "5.‘“
(] . mo . . [ . . . n L] . Qae QQOQ—
ay (2 S 4 A ]
. ’ 0 ° . ' © . ' ’ ] *9v 08°91
* . m n ., » . R 1] . . L] . .nq ONDO‘
B3 u vV LT
. . ‘3 0 . . . 0 . . ’ ‘fVv 89°91
. » . ﬂ c L] . . . . . . -NQ ?ﬂ.‘«
- g~ eyt - o5 —
..0~...0..‘..-0b..t‘.v.....m-°.........v. -....0.0..Q.....o.o............t..t..0.&0..0..0..5......‘..°¢ on.o«
. . . 30 . ' . . . ‘ ‘&8 TS' 91
— 0 .- - . = . 8789+
. . . -“ o . . . . . L] .hn ‘QQO“
. L ] L] . —_ o . . [ L] L] L] .Qm °'.°~
- . . e . . N . . il oopasy
. . . ’ 10 ¢ . ’ ¢ . ¢ ‘yE CE* 9T
. . . . & o “ [} . L] . 1] ’ .nn an.c«
R —— e, - A, \“‘0’ A — e A e me“blw“
. * . . . m o . » . . . .ﬂn ONJQﬂ
0.Q-........‘....u.......-l..-I.’......0..0..mo......I‘O..00...-CD...-.-Q..Q.Q..Q.Q..Q-I-.-ilcnauvoboon 0*00“
. . . . » mo [ + . L[] . -b“ ”ﬂhcﬂ
[ * . . L] mo- L] L] . . 00" oo.e«
. . L] . L] m . . . L] . Ih“ eo-o*
. . . » . * % . L . " . 192 00°'91
’ . . ‘ . © 40 , T . ‘5T 96°81
. .. [ * L] L] ﬁ * . . L] .'” -‘Ib.n“
R N e et . . N LS eaiai—
. . * . . L vu o. ‘ * * .NN em.n“
. L] L] . . . mo ’ . L] .ﬂ“ om-nﬂ

[N DI W WY SN I I S ST B W B D S W W I D W WP S WIPW I W OFSE WAV ST SV W I W VS OF R SV WU R D AV IR AT ED BN B B S 8 A i 4 S a0 -pa ] ‘amnd

. .' . . . . L mo . . . -oq n“.n‘

. * . . . . . . n + L] . .m“ mo.w“
- — — - - * A— 3G A A — it P51

. N . . . . ‘ g . . ‘97 09°'%y

& 1] [ . . [N L] w‘ * mo . . .n“ on.mﬁ
-~ - —* - - A - —g0— N - — 2484497

. . . . . . . « g0 . . ‘€T B¥°GI

L] . . . . . . . vwo . . -N“ Q'-n“

— - — : g - e O G —

N N N N R R R N N N N R N R R N N R N N N T N R N N RN S O I Y3

. : . . . . e » . a0 . ' TE'SY
- — — — — - .. - 40— - —~8—-82+5¥F—
’ ’ . . . . ) . + 40 . vl w2'GT

. ’ . L] . . . , . n o . .o °N.n“
- + - —4 - 4 g v -+ 4 —tG—5 1453

. D . . . . ' 0 . a0 ° vy 210l

s L ' . ’. ¢ U ¢ . 90 ‘g 80°GQ1
- — — - — 40 ~—v 0" 5%

. . . . 1] * 1] . . . ‘ Oﬂ °°.n“
rooay 111 000V *009¢E to02¢ c008T ‘oove *0002 *009°¢ *ooct *+ 008

e VR B O U A H - HO Y IN A R AR S

TVAYILNT JWIL TVHAON LY SLINIOY (%) HJVNO0YTIAH HIVING 03LVIOJINILNT (O}

RS o

IHIL




RATIOS AFFLIED 7D FLOWS

OFERATION STATION AREA FLAN RATIO 1 FRATIO 2 RATIO 3 RATIO0O 4 RATIO &
50 ~40 10 20 E . Nl
— WY DROGR&FH AT LoWEE 3380 Ll 14449 13210 [- 51X (ALK “0In
M S 82.348) { 414,8B0)Y( 321.B4)( 248.8B)( 1£5,92)¢ 82.9¢4)¢
LOUIED _I0D Lo 13180 1 14422 11222 £293 LA-F& | he l-Tr & |
( 82.3¢) ( 414,19)C 3232.04)C 249.,00)(¢ 1&5.95)¢( ;.99)(
FOUIEL—TO -3 3480 3 s 4432 3224 £330, LA =LA g NQ4A.
{ £2.38) ( 414.,47)5(0 332.33)( 249.48)( 145.74)¢ €3.36)¢
— RUEL-IO 2 23 . £0 3 IWYVLA 11206 [-X-JaX-] cp4l 2040
( 82.36) ( 414,.69)¢ 231.47)( 250.02)(C 165.29)¢ £3.83)¢(
FOUTER—TO 3 3430 1 144655 14234 §3224 LAY AN LY-% )
[§ 82.38) ( 415.09)C 321.721)( 248,732 145.79)¢ 83,082 ¢




~— -~ I I T4 b—VALUE Sl WAY-LREST- I0E- - 0F _DAM
ELEVATION 239.00 238,40 239.%0 e e
STORAGE 43, 6. S8, IRTEA
99—3‘{.9” 28 é ALD ‘

— RO MA XTI AXTHUM— DUKATION IIME-OF . JIME OF
oF RESERVOIR DEFTH STORAGE DUTFLOW OVER TOF  MAX OUTFLOW - FAILURE
EMF W.S.ELEV DVER DAM AC-FY £FS HOURS HDURS"  HOURS -

.50 241.47 1.57 84, 14827, 9.68 23.00 15.00
.40 240.57 .67 67, 11727, 6.52 23.00 15.00
B4 o4 34— 58 8283+ i3 23 00— 15 50—
.20 240.2 .31 61, 5861, 1.48 23.00 . 16400
.10 240.1% .29 59, 2931, 1,40 23,00 - 17,00 -
FLAN 1 STATION 3
KAXIMUM MAXIHUM TIME “
RATID FLDW.CFS STABE»FT HDURS e
.50 14437, 232,3 23.00
140 11736, 231.4 23,00
.20 ££10, 230.4 23.00 - - -
.2 5853, 229,2 23.00
.10 2944, 227.7 23.00
FLAN 1 STATION 2
MAXIMUM MAXINUM TIME
KATIO FLOW,CFS STAGEFT HOURS
.50 14645, 212.2 23.0Q
.40 11706, 231.4 23.00
=6 —f 825 2364 2560
.20 5841, 22g.8 23,00 )
110 2960, 22%,1 23,00 . ‘
FLAN STATION 3
HAXIHUN HAXIHUM TINE
RATID FLOW,CFS STAGE FT HOURS
.50 14459, 209.€ 23.00
L40 - (11714, 208.7 23.00
34 8754 — 2025 2300 1
.20 5855, 20¢.2 23,00 !
.10 2934, 204.5 23,00 '
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