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.* DEPARTMENT OF THE ARMY
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CUSTOM HOUSE-2 0 & CHESTNUT STREETS

PHILADELPHIA, PENNSYLVANIA 19106

' IN RIPLY *%IRN TO

NAPEN-N

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

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Washington Forge Pond Dam in
Moiis County, New Jersey which has been prepared under authorization of the

yam Inspection Act, Public Law 92-367. A brief assessment of the dam's

fcondition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Washington Forge Pond Dam, initially listed as a

hiLgn nazard potential structure, but reduced to a significant !-=r
potential structure as a result of this inspection, is judged to be in rair
overall condition. The dam's spillway is considered inadequate because a
flow equivalent to ten 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.) -To ensure adequacy of the structure, the
following actions, as a minimu '\ re 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

of this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

b. Clear trees and brush from the banks of the discharge channel
between the spillway and the highway bridge imediately downstream within
six months from the date of approval of this report.
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NVPENrN
Honorable Brendan T. Byrne

c. Within six months from the date of approval of this report,

engineering studies and analyses should be performed to:

(1) Design and oversee the repair of erosion on the upstream slope

of the dam and the installation of erosion protection.

(2) Specify and oversee procedures for establishing a cover of

grassy vegetation on the crest of the dam.

(3) Specify and oversee procedures for the removal of trees from 
the

embankment and downstream toe.

(4) Design and implement repairs to the concrete training walls and

upstream concrete walls.

(5) Specify and implement procedures to restore the gate in the

spillway section to an operable condition and provide remote control or

access to the gate.

d. The owner should develop an emergency action plan together with an

effective warning system outlining actions to be taken by the operator to

minimize downstream effects of an emergency at the dam within six months

from the -qte of approval of this report.

e. Within one year from the date of approval of this report, the owner

should develop written operating procedures and a periodic maintenance plan

to ensure the safety of the dam.

A copy of the report is being furnished to Mr. Dirk C. Hofman, 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 Congressman Courter of the Thirteenth 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 from the National Technical

Information Services (NTIS), Springfield, Virginia 22161 at a reasonable

cost. Please allow four to six weeks from the date of this letter for NTIS

to have copies of the report available.

T1
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NAPEN-I
Honorable Brendan T. Byrne

An important aspect of the Dam Inspection 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,

1 Incl JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:
Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029
Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief
Bureau of Flood Plain Regulation
Division of-Water Resources
N.J. Dept. of Environmental Protection
P.O. Box CN029

Trenton, NJ 08625
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CORP SOF NGN FORGE POND DAM (NJ00341)
CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 6 November 1979 by Anderson-Nichols and Company
Incorporated under contract to the State of New Jersey. The State, under

agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection Act,

Public Law 92-367.

Washington Forge Pond Dam, initially listed as a high hazard potential
structure, but reduced to a significant hazard potential structure as a
result of this inspection, is judged to be in fair overall condition. The
dam's spillway is considered inadequate because a flow equivalent to ten

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.) To ensure 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
of this report. Within three months of the consultant's findings, remedial
measures to ensure spillway adequacy should be initiated.

b. Clear trees and brush from the banks of the discharge channel
between the spillway and the highway bridge immediately downstream within
S - from the date of approval of this report.

c. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to:

(1) Design and oversee the repair of erosion on the upstream slope
of the dam and the installation of erosion protection.

(2) Specify and oversee procedures for establishing a cover of
grassy vegetation on the crest of the dam.

(3) Specify and oversee procedures for the removal of trees from the
embankment and downstream toe.

(4) Design and implement repairs to the concrete training walls and

upstream concrete walls.

(5) Specify and implement procedures to restore the gate in the
spillway section to an operable condition and provide remote control or

access to the gate.

d. The owner should develop an emergency action plan together with an
effective warning system outlining actions to be taken by the operator to
minimize downstream effects of an emergency at the dam within six months
from the date of approval of this report.
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e. Within one year from the date of approval of this report, the owner

should develop written operating procedures and a periodic maintenance plan

to ensure the safety of the dam.

Colonel, Corps of Engineers

District Engineer

DATE:
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Washington Forge Pond Dam
Identification No.: FED ID No. NJ00341
State Located: New Jersey
County Located: Morris
Stream: Rockaway River
River Basin: Passaic
Date of Inspection: 6 November 1979

ASSESSMENT OF GENERAL CONDITIONS

Washington Forge Pond Dam is about 90 years old and in fair
overall condition. It is small in size and is recommended to
be downgraded to significant hazard. Extensive wave erosion
has occurred on the upstream slope of the embankment and erosion
also appears to have occurred as the result of trespassing on
the upstream slope. There is a leak at the spalled joint in the
concrete training wall at the south end of the spillway. The
upstream concrete wall to the left of the spillway has several
vertical cracks and several areas of spalling. Both abutment
training walls are cracked and spalled. Major areas of undermining
occur at the waterline near the dam crest. The stoplogs, steel
trashrack, and concrete walls at the penstock intake structure area
are also deteriorated. The principal spillway is capable of passing
less than 9 percent of the half-PMF and is inadequate.

We recommend that the owner retain the services of a professional
engineer, qualified in the design and construction of dams, to
accomplish the following in the near future: design and oversee
the repair of erosion on the upstream slope of the dam and the
installation of erosion protection; specify and oversee procedures
for establishing a grassy vegetation on the crest of the dam;
specify and oversee procedures for the removal of trees and their
root masses from the embankment and downstream toe; design and
implement repairs to the concrete training walls and upstream con-
crete walls; conduct further detailed hydrologic and hydraulic
analyses of the watershed, dam and spillway to determine the type
and extent of remedial measures necessary; and specify and imple-
ment procedures to restore the gate in the spillway section to an
operable condition and provide remote control or access to gate.

In the near future, the owner should: clear trees and brush from
the banks of the discharge channel between the spillway and the high-
way bridge immediately downstream; establish a surveillance program
for use during and immediately after periods of heavy rainfall, and

IJI



also a warning program to follow in case of emergency conditions.
within one year from the date of approval of this report, the owner
should develop written operating procedures and a periodic mainte-
nance plan to insure the safety of the dam.

ANDERSON-NICHOLS & COMPANY, INC.

Warren A. Guinan
Project Manager
New Jersey No. 16848
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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 a 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 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 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 hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downstream damage potential.



PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY INSPECTION PROGRAM

WASHINGTON FORGE POND DAM
FED ID NO. NJ00341 NJ NO. 519

SECTION 1
PROJECT INFORMATION

1.1 General

a. Authority. Authority to perform the Phase I Safety
Inspection of Washington Forge Pond Dam was received from the
State of New Jersey, Department of Environmental Protection
(NJDEP), Division of Water Resources by letter dated 26 October
1979 under Contract No. FPM-39 dated 28 June 1978. This authority
was given pursuant to the National Dam Inspection Act, Public
Law 92-367 and by agreement between the State and the U.S. Army
Engineers District, Philadelphia. The inspection discussed
herein was performed by Anderson-Nichols & Company, Inc. on
6 November 1979.

b. Purpose. The purpose of the Phase I Investigation is
to develop an assessment of the general conditions with respect
to the safety of Washington Forge Pond Dam and appurtenances
based upon available data and visual inspection, and determine
any need for emergency measures and conclude if additional
studies, investigations, and analyses are necessary and warranted.

1.2 Project Description

a. Description of Dam and Appurtenances. Washington Forge
Pond Dam is a 13-foot high, 755-foot long earthfill and concrete
dam. The north side of the dam consists of an earthen embankment
with a crest width of approximately 20 feet. The upstream face
of the embankment slopes at about 3H:IV and the downstream face
of the northern half of the embankment section slopes at about
3H:lV. The remainder of the downstream face of the embankment
section consists of a vertical stone masonry retaining wall
approximately 5 feet high. Behind the L.E. Carpenter industrial
building adjacent to the spillway, the dam has a vertical concrete
wall upstream face and a grass covered crest of varying width.
A concrete and steel penstock inlet structure is located about
40 feet north of the concrete north abutment of the principal
spillway. This concrete spillway is about 60 feet long and 3
feet wide at the crest. The upstream face of the spillway slopes
at about lH:IV and the downstream face is vertical. A manual
gate operating mechanism that controls a 3-foot wide by 4-foot
high gate opening is located on the crest of the spillway midway
between the abutments. The concrete south abutment of the
principal spillway forms a 1.5-foot thick reservoir retaining
wall that runs southwest for a distance of about 150 feet to



natural ground upstream of the spillway. Essential features of
the dam are shown in Figures 1 & 2.

b. Location. Washington Forge Pond Dam is located on the
Rockaway Riverin the Borough of Wharton, Morris County, New
Jersey. The dam is shown on U.S.G.S. Quadrangle, Dover, New
Jersey, with approximate coordinates of N 400 54.2', W 740 34.71.
A location map has been included as Figure 3.

c. Size Classification. Washington Forge Pond Dam is
classified as small on the basis of a storage at top of dam
of 96 acre-feet, which is less than 1000 acre-feet, but more than
50 acre-feet, and on the basis of a structural height of 13 feet,
which is less than 40 feet, in accordance with criteria given in
the Recommended Guidelines for Safety Inspection of Dams.

d. Hazard Classification. Visual inspection of the downstream
area revealed a large industrial building (L.E. Carpenter) directly
across Main Street from the embankment section and several other
industrial buildings on the north overbank of the Rockaway River,
100-400 feet downstream of the spillway. The channel routing
analysis contained herein indicates that flood stages associated
with the half-PMF would reach about 2 feet above the sill of the
building located adjacent to the spillway. The other industrial
structures located along the north overbank of the river would
experience minor flooding. The building on Main Street directly
across from the embankment section would be subject to basement
and first floor flooding. The roadway on either side of the Main
Street bridge just downstream of the spillway would be subject to
less than 1 foot of flooding. Excessive property damage would
likely result; and loss of a few lives is possible but unlikely.
Accordingly, Washington Forge Pond Dam is classified as
Significant Hazard.

e. Ownership. The dam is owned by the Borough of Wharton,
New Jersey; for information, contact Mr. Guadagnino, Administra-
tive Clerk, 10 Robert Street, Wharton, New Jersey, 07885, phone:
201/361-8444.

f. Purpose of Dam. The dam provides cooling water for the
L.E. Carpenter industrial complex.

g. Design and Construction History. No plans or information
pertinent to the original design and construction of the dam were
obtained. However, design plans of spillway renovations completed
in 1958 were obtained from Mr. Henry Jarrett of L.E. Carpenter.
These plans were not in a reproducible form. As part of the
renovation, the crest of the spillway was lowered two feet and
two of the three previously existing gates were closed off;
leaving only the gate at the center of the spillway to facilitate
drawdown.

2



h. Normal Operational Procedures. No operational procedures
exist for the dam. There is an agreement between the L.E. Carpenter
Company and the Borough of Wharton stating that both parties must
concur on decisions involving operation of the dam. However, as
stated in 1.2 f. above, L.E. Carpenter is entitled to use pond

water for industrial cooling purposes. During a flood emergency,
the Morris County Civil Defense Director and the Chief of Police
of the Borough of Wharton deliberate on possible evacuation of
areas downstream of the dam.

i. Site Geology. No site specific geologic information
(such as borings) was available at the time the dam was inspected.
The dam site is located in a river valley which marks the terminus
of the last continental glaciation. Information derived from reports
entitled "Engineering Geology of the Northeast Corridor, Washington,
D.C. to Boston, MA" and the Geologic Map of New Jersey (Lewis and
Kummel 1912) indicates that the soils within the immediate site
area consist of stratified glacial deposits in the form of sands
and gravels and alluvium, typical of valley deposits for this
region. Immediately north of the site, soils consist of till grading
laterally to sand and gravel. These soils form a nearly continuous
band which is believed to be an end moraine for the last continental
glaciation.

The depth to bedrock at the dam site is unknown, and outcrops were
not observed during the dam inspection. From the reports previously
mentioned, bedrock in this area consists of granitoid gneiss with
associated migmatite, granulite, amphibolite, and granitic rocks of
Precambrian age.

1.3 Pertinent Data

a. Drainage Area

29.1 square miles

b. Discharge at Damsite (cfs)

Maximum flood at damsite - unknown (See Section 5.1 b.
and Appendix 1 for discussion of previous maximum flood dates)

Principal spillway capacity at top of dam - 1207

Low-level outlet - gate opening capacity at top of dam
(if operable) - 227

Total spillway capacity at top of dam - 1207

c. Elevation (ft. above NGVD)

Top of dam - 642.3

Spillway crest - 639.0

Design surcharge - (h PMF) - 645.6

3



Streambed at centerline of spillway - 630.7 (downstream);
estimated at 637.0 (upstream, top of silt)

Maximum tailwater (estimated) - 638.0

d. Reservoir Length (feet)

Maximum pool - 2000 (estimated)

Spillway crest - 1400

e. Storage (acre-feet)

Spillway crest - 53

Design surcharge (h PMF) - 168

Top of dam - 96

f. Reservoir Surface Area (acres)

Top of dam - 17

Spillway crest - 11

g. Dam

Type - earthfill and concrete

Length - 755 feet

Height - 12 feet (hydraulic)

- 13 feet (structural)

Topwidth - varies from 15 to 20 feet

Side slopes - upstream varies - 3H:lV to vertical;
- downstream varies - 3H:lV to vertical

Zoning - unknown

Impervious core - unknown

Cutoff - unknown

Grout curtain - unknown

h. Principal Spillway

Type - concrete vertical

Length of weir - 60 feet

Crest elevation - 639.0 NGVD

4



Gates- one, manually operated

Upstream channel - Washington Forge Pond (no approach
channel)

Downstream channel - Rockaway River

Regulating Outlets

Type - 3-foot wide by 4-foot high gate opening, invert
elevation 632.4 NGVD

Access - crest of principal spillway

Regulating facilities - one steel gate and manual operating
mechanism. These facilities are currently not operable.

5



SECTION 2
ENGINEERING DATA

2.1 Design

No plans, hydraulic or hydrologic data pertinent to the original
design of Washington Forge Pond Dam were available. Design plans
for the spillway renovation project completed in 1958 were
obtained from Mr. Henry Jarrett of L.E. Carpenter. These plans
were not of suitable quality for reproduction and inclusion in
the report.

2.2 Construction

No data concerning construction of Washington Forge Pond Dam
were revealed.

2.3 Operation

No engineering operational data were revealed.

2.4 Evaluation

a. Availability. A search of the NJDEP files, contact
with the community officials and contact with L.E. Carpenter Co.
revealed only a limited amount of recorded information. All
available data was retrieved.

b. Adequacy. The design plans for renovation of the spillway
included a plan showing contours of the pond bottom at one foot
intervals. This information was used to obtain storage capacity
at spillway crest. Because of the limited amount of additional
recorded data, evaluation of all other facets of the dam was
based solely on visual observations.

c. Validity. Information disclosed by community officials
appears to concur with that obtained by the inspection team.

6



SECTION 3
VISUAL INSPECTION

3.1 Findings

a. Dam. There are a footpath and vehicular tracks on the
crest of the embankment. There are areas bare of vegetation on
the crest near the north and south ends of the embankment. Exten-
sive wave erosion has occurred on the upstream slope of the embank-
ment and erosion also appears to have occurred as the result of
trespassing on the upstream slope. Some of these eroded areas are
bare of vegetation; on others, the vegetation has been partly or
completely re-established. Trees are growing on the upstream edgeof the crest and also at the downstream toe of the embankment.

b. Appurtenant Structures. There is a leak at the spalled
joint in the concrete training wall at the south end of the
spillway. There is one large tree which has blown over into the
pond on the south bank immediately upstream of the spillway.
Both abutment training walls are cracked and spalled. The major
areas of undermining occur at the waterline near the dam crest.
The upstream concrete wall to the left of the spillway has several
vertical cracks and several areas of spalling. The stoplogs,
steel trashrack and concrete walls at the penstock intake structure
area are also deteriorated.

c. Reservoir Area. The watershed above the reservoir is
flat to moderately sloping and mostly wooded. The reservoir
slopes appear to be stable. No evidence of significant sedimenta-
tion in the reservoir was observed; sediment has accumulated behind
the spillway to an elevation within one or two feet of the crest.

d. Downstream Channel. One large tree and several smaller
trees overhang the discharge channel between the spillway and
the highway bridge which is immediately downstream.

7



SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures

No formal operational procedures exist for Washington Forge
Pond Dam. L.E. Carpenter Company uses water from the pond
for cooling water.

4.2 Maintenance of Dam

No formal maintenance procedures for the dam were found.
From a phone conversation with a Mr. Guadagnino, an employee of
the Borough of Wharton, it was learned that the Borough has
performed periodic maintenance on the dam in the past.

4.3 Maintenance of Operating Facilities

No formal maintenance procedures for the operating facilities
exist.

4.4 Warning System

During an intense storm, Morris County Civil Defense monitors
river stages throughout the county. The Chief of Police of
the Borough of Wharton, along with a County Civil Defense repre-
sentative, would decide on the necessity of evacuation of endangered
areas downstream of the dam, depending on the severity of flooding.

4.5 Evaluation of Operational Adequacy

Because of the lack of operation and maintenance procedures,
the remedial measures described in Section 7.2 should be
implemented as prescribed.

8



SECTION 5
HYDROLOGIC/HYDRAULIC

5.1 Evaluation of Features

a. Design Data. The renovation of the spillway in 1958
increased the dams capacity to pass flow appreciably. A "Report
on Dam Application" filed May 6, 1958 and included in Appendix 1
shows hydraulic calculations for the proposed renovated spillway
with the abutment "wall awash." Using the previous spillway
crest elevation of 640.95, say 641.0, the original spillway
capacity was about 490 cfs or about 33 percent of the computed
capacity for the renovated spillway.

b. Experience Data. Investigation of the files at the
NJDEP yielded little data concerning past overtopping or flood
heights at Washington Forge Pond Dam. In Appendix 1, a letter
dated October 9, 1945 contains several facts concerning dates of
occurrence of past floods but includes no specific water surface
elevations of the dam. An official at the Wharton town hall
stated that the highest water mark he could recall at the dam
was at the top of the abutment wall (elevation 642.3).

c. Visual Observations. There was no visual evidence of
damage to the structure caused by overtopping.

d. Overtopping Potential. The hydraulic/hydrologic evalua-
tion of Washington Forge Pond Dam is based on a selected Spillway
Design Flood (SDF) equal to one-half the Probable Maximum Flood
(PMF) in accordance with the range of test floods given in the
evaluation guidelines for dams classified as significant hazard
and small in size. The PMF was determined by application of the
Snyder unit hydrograph procedure to a 24-hour probable maximum
storm of 22.7 inches. Hydrologic computations are shown in
Appendix 4. The routed half-PMF peak discharge at the dam is
13,730 cfs. Water will rise to a depth of 3.3 feet above the
spillway crest before overtopping the abutment walls and embankment
section. Under this head, the spillway will pass a total flow
of 1207 cfs, which is less than the required SDF. Flood routing
calculations indicate that Washington Forge Pond Dam will be
overtopped for more than 24 hours to a maximum depth of about
3.3 feet under half-PMF conditions. It is estimated that the
spillway can pass less than 9 percent of the half-PMF without
overtopping the dam; thus, the spillway is considered inadequate.

9



SECTION 6
STRUCTURAL STABILITY

6.1 Visual Observations

Erosion of the upstream slope of the embankment, resulting from
wave action and trespassing, could lead to breaching of the dam
if not controlled.

The lack of vegetation on the crest of the dam in several areas
renders the crest susceptible to erosion due to rainfall and, if
it should occur, overtopping.

Trees growing on the upstream slope and at the downstream toe of
the embankment could result in serious seepage or erosion problems
if a tree blows over and pulls out its roots or if a tree dies or
is cut and its roots rot.

If the spalling and erosion of the training walls are allowed to
continue, the stability of the walls and embankment will be
affected.

Leakage from a spalled joint in the training wall at the south
end of the spillway is the result of severe deterioration of
the concrete which could result in failure of the wall if not
controlled.

Based on the visual inspection alone it is not possible to
determine the character of the dam foundation or the interior
of the cross section. Therefore, it is not possible to evaluate
the factor of safety of the dam against slope failure.

6.2 Design and Construction Data

No design or construction data pertinent to the structural
stability of the dam are available.

6.3 Operating Records

No operating records pertinent to the structural stability of
the dam are available.

6.4 Post-Construction Changes

A plan obtained from Mr. Henry Jarrett of L.E. Carpenter, dated
April 8, 1958 by Henry J. Ahlers, Parsippany, New Jersey shows
the spillway of the dam to be modified by lowering the crest of
of the spillway 2 feet and plugging of two gate openings. The field
inspection confirmed that the work outlined on the plan was performed.

6.5 Seismic Stability

This dam is in Seismic Zone 1. According to the Recommended
Guidelines, dams located in Seismic Zone 1 "may be assumed to
present no hazard from earthquake provided static stability
conditions are satisfactory and conventional safety margins

10



exist". None of the visual observations made during the inspection
are indicative of unstable slopes. However, because no data are
available concerning the engineering properties of the embankment
and foundation materials for this dam or of the below-ground
configuration of the concrete walls in the dam, it is not possible
to make a numerical evaluation of the factor of safety under static
conditions.

......... 11



SECTION 7
ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

7.1 Dam Assessment

* a. Condition. Washington Forge Pond Dam is about 90
years old and is in fair condition.

b. Adequacy. The information available is such that the
assessment of this dam must be based primarily on the results of
the visual inspection.

c. Urgency. The recommendations made in Sections 7.2
should be implemented by the owner as prescribed below.

d. Necessity for Additional Data/Evaluation. The information
available from the visual inspection is adequate to identify the
potential problems which are listed in 7.2 a. below. These
problems require the attention of a professional engineer qualified
in the design and construction of dams who will have to make addi-
tional engineering studies to design or specify remedial measures.
If left unattended, the problems could lead to instability of the
structure.

7.2 Recommendations/Remedial Measures

a. Recommendations. The owner should retain a professional
engineer qualified in the design and construction of dams to
accomplish the following things in the near future:

1. Design and oversee the repair of erosion on the
upstream slope of the dam and the installation of
erosion protection.

2. Specify and oversee procedures for establishing
a cover of grassy vegetation on the crest of the
dam.

3. Specify and oversee procedures for the removal
of trees and their root masses from the embankment
and downstream toe.

4. Design and implement repairs to the concrete training
walls and upstream concrete walls.

5. Specify and implement procedures to restore the
gate in the spillway section to an operable condition
and provide remote control or access to gate.

6. Conduct further detailed hydrologic and hydraulic
analyses of the watershed, dam and spillway to deter-
mine the type and extent of mitigating measures
necessary.

12



b. Operating and Maintenance Procedures. The owner should
accomplish the following in the near future:

1. Clear trees and brush from the banks of the discharge
channel between the spillway and the highway bridge immediately
downstream.

2. Establish a surveillance program for use during and
immediately after periods of heavy rainfall, and also a warning
program to follow in case of emergency condit, ans.

Within one year from the date of approval of this report, the owner
should develop written operating procedures and a periodic mainte-
nance plan to insure the safety of the dam.

13
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I)uni App!ication N'. ...
(25-135)

State of New Je

State Water Polcy Commission

REPORT ON DAM APPLICATION
To the State Water Policy Commission.

Gientlemen: State of New Jersey.

The application of L, 9. Oiwmtdw CIDo# Iwo

filed Play 6, 198 for approval of l)lans ahd for a permit to a a dam

known as Washington Fer Pond near Whartoa on RockmM R:Lv r
Don

tributary to Passaio RIvr I. )rI" County. New Jersey.

has been examined by DalI BrlrdislUL Assistant

PRINCIPAL FEATURES

Location 25.2.3.8.9 J Site inspected -96-57 I.CJV.

Purpose of dam hadae fioodbg Length of dam 60*5 feet

Drainage area 29.1 sq. mi. Elevation of flow line 638.95

Area of Lake 11.O acres Capacity of lake 6 Mill. gals.

TJype of dam Conroete wall • Top width 3.17 feet

Upstream slope VOrt68. al. Downstream slope VeTaigul Van

Foundation material b iafwati Ea Max. height 8ol feet

Type of spillway Concrete gravity section with Length of spillway 59.7 feet
__wAg at gate structure

Max. head on spillway 3.8t feet (wingala smwah)

Spillway capacity 21.70 sec. ft.=- -- .5 sec. ft per sq. mi.
*(39 X h gate) we,000

Estimated u m fiood flow 2150 *@fto 71&see. ft. per sq. mi. (Centra.l Jsrq on".)

Outlets other than spillway Om 30 z 1.' opAnU1g with ItOa @isee gVu

Drawings 1W by Henry Jo Ahlm-s we J. Lie. 02131

It has been found that the site for the dam is suitable and the plans adequate to ensure
the construction (of a structure which will not be a menace to life or property. It is thqrefore
recommended that the plans be approved and that a permit be issued. subject, however, to the
following term-, and conditions:-

1. That this permit doi:. not give any pr, perty right.. tither in reAal e".tate or material,
nor any exclusive privilegers; neither done. It authorize any injury to private prnperty nor In.
vaitlon of private rights, nor any Infringement of Federal. State ,or local laws or regulations, nor
dInet It waive the obtaining of Federal asoent, when necessary.



-~Pertinent Infora, tion

The applicant proposes to modify the do^ In order to belp reds"e flasilag ot tanadjacent downstrean area" of WasbIngton Forge Pond*

The proposed modifications provide for the lowering of the spilvqa by 3.0 ftt~the removal of all unnecessary piers and projecting buttresses da to spilq mat%level; the repair of the center gate# and the ellmnntign of. two gates.

zidetirg top of spilbyq 11. 6weps9
Proposed top of spilivay 191. 638.95

RIdrolou 3

The Central Jersey Curve has been established as a 5O-year flood alofg this rea
of the Rockaway River and viii be used for this exaviination,

C 3.29t B 3.83 ft., L 59.7 ft.% ' i
Q- 3.29!1 59.7 1 (3.03)3/
Q a 3.29 X 59.71X 7*496
Q~ 3170 efs (Wan wash)

Wals

Cm 3.,3. 0.52 ft., Lu 60S ft.,

Q 3 31605 1 (.52)"..
Q 3 X605 1 .375
,4 680 era (waon wash)

Total Q 11.70 (plq
680 (Wels)

off et

Kpbo WetnZFJ .1 a aeo
~no



9ackwater from the Wain Street bridge will act effect the disoahwip owe tNo
proroeed reconstructed spillway a" Indicated by the following becheeter aa.Ugl
through the Hain Street bridrs for Q -2150) ce

Invert t at1. 62900,
3.68

Inlet loss 0 0.1 (1,9s 0.00) 0.-19 ft

Water level above inlet 31. 635.01

Wec to the tact that the dam Iaa been In eaia teae for MW~ ye!., adn the"re
been no aMPPareut signs of possible failure, a stablity analysia will not be Sa~ute in

reviw * . Fh I h. e o1 trk s hall ut all times be subject to supervision and Inspection by U'p snta.
tives' 44 the. State WVater Policy Commission and that no changes in plans and speelfications as

-v.-ii.~t .hall lot- male except with written conisent of the Commission. The Commission how-
ever. reserve- :1w right to require such changes or modifications In the plans and specifications
;... niny he consideredI nece'ssary. and further reserves the right to suspend or revoke this permit
!it~.n time Ahouldl such action lie deemed advisable in the interest of publi safety. --

3. That &Ul w Or shall be performed uner tU direct suprieim at all tmeOf aL OCIpetnt ;rofesiona engineer ioneed in tAe Stae of New Jey us ilqualifid re*Wssntative. Acceptamos of t1m darn for parOMn" mtr ~ibBubJeot to a certifiatonk b7 the engineer that the darn h&@ ber Oeirated iVasb
conforusase with the dawings and Spe:ifioatioaekitd4 ee~aw
Or with modificationas or these drowinp oubsequentlr apire.
;ortion of the foundaitIO)nS ns Rl ppruvwtG w. "ata uv

5. That a report, on forms to be submitted by the Commission. on the status of the con-
struct ion work shall be mailed to the State Water Policy Commission, 28 West State Street, Trenton,
New Jersey. on the first day of each month until the work upon the dam has been cam~pee.

* 6. That no brush or waste timber cleared from the area under this approval shall be
burned unless and until the party doing the work shall have obtained a permit: from the Firem
warden of the di.-trict in which the burning is to be done. In accordance with Title 13419 of
the Revised Statutes.

7. That no dlashboards or other obstruction shal be placed or permitted tld remain owna
the crest of the pla.

$.That the work shall be started within ON yew from date of thi Permit and
comnpletedl within UNyw from said date; otherwise, this permit, if sot previously
revok--d or gpecifically extended. shall cease and Ito null and void.

'J. This- perm~it shall not become operative unless and until the applicant &hWl fibe with the
Commissuion within thirty days from date hereof, upon a form furnished by the Gommlasion. use
writteni acceptance t( the termus ancl conditions hereby Imposed.

Zo. OWe inMdifleatio@ U theW ftaintWe haeby appuwyg %Mapi~~~
adequat for the elat. dlaerge of minor fleows eary eat ift ePAsseoM hedaha
eapeaLtY Of thf Mtiag spdLlva a@d gtee. ftrag Sqjo nlo@", "0e spu w eamorU t4e earOt'" embaimt beeeas the pee ea aet 11" boh, W be M
so " Suob oetpping uhonu not endangr te eafety of t &s OW sw Opoteat"Ia hasor to life and loperty be Ift"eaed the re*
1. Vhe aodifitjjqM helft Japp ed is threfrembjet to tUS Ezat"8Mae of tha
"""t"a 1 0 Port~o of t"e erth MnbauMfb betP %Me the pon a &% ftofS~ t t' theorerfiew of sawsenflod utere.

2." drawimp hereby &aPO'Wega t" s e eheet MePowed 1b U J%. 4, Abes $6AUited

*,Dft at WeehMMOM Falp ft" awo"* at WWI"to
)IN 8 County, N, J* 3 3. 1, 'etpCe rp r*
dated Awit It 1950, hhee 3 1 of). and*Pv#1

'frpogd itoetlneto DaM a& ~d~



Rockaway :-.iver

Dou.n 2-l35

A conlference %as held on September 4s, l?57 in the of.,,ice of L. Z. Car-
rPenter Zo. at Itaharton, :%es j- rsey for the rurrose of discussing the future
o f t:1e dar. whicn i',n-znds 4ashinp'ton 7orre ?and. :ne conference was attended

- ... .. -arn'enttr ~o.av

i.. .itwe, Assitnt i 1 ein

J:cnfen 411. neciessitt e:Ecue3tc ro.tepatfrorr
ow~rs in i'initymo tie 1.nd that th:rrer ?-o: .f ..ar:r-onayislnin toet

2. :> carlc Av......r.L -.m iioA : lan.inint -card a o

re- .%~ t e 'an:~s

. ne coerai'i w s tecss arj all :+ aw: of1,.i eryr tne paroond.prt

seen fp:; ir inwt te cast dri 'vx.sv . l';.e
* o~. fth edsna te~dsw o-~'1~ bywnf residnc eseru

7:.e cor n !n , r,.. by te cOArlx anM' ,'eanesoins .,edmo
.:ner is:-&, .r cL.ectn or nni en to intdicrorae tate eve

f ros~ v I uraer to 2 L " .c
_i. rie lov'.ny ons t.-e ds nto alinlr the)J t'od ± the roerir

3 * The ornwaed xil now .st for ,abifctuir.,qit inmsne the
n ot indd the &t darn and ts~t flond.s

Soe cof the l ans n erefr the pond, a-woz--nd is resentlys
utwer :t onl for fire c'otectvIo anrdecesorswer upss
a uewic rcn et.o ordi ecovd to inite thli at ter ur

11. Tencrtr o thie ri the3 statue as~tv to dmuere, t ianducla
refo' tv :-ra r to- anr-l3.c

..e onfrunne oa c ntendsc at: tn site a~te nandinay the waerdin e

r Tine t-.-!ncr te~x.n ot of ad:-,s r:) rrcn sld i ~te nis lvlI

ine~~ to -tom . u, -o-ter__



3'~D(1W t CS .lA.aJcrttst, ard .. I i-t- t L.,I-u t-..e ton of~ t.e concrete wall
t.Xx*,ndinr some distance upstreamn from, fi oeft s.de of tne sr-ilwav* . -:e wall along
t:.e rnj-nt side of' tte s"fil.WaV Was at the same t:o- level. '.q lone earth erbanioment
extendin-11 alo.nW t:.. lft side of the po-nd betwe%. re r:nd ard ';aln Street a-pead
to be also at the san.e a'troximatte level. --r. 3rsnt .-.as requested to famnish a i
.r.. fiI!. !n order to Jeterrnine how much raising of this emba~nla-t may Qe required.*I

-he n'ond level, as dezcribed above# is the level which was objected to by the
Citizen's Comritte he writer sui?,es d that, as comzror.iae toward a permanent
solution, the nond level be raispd arproximately li inch-s above its present level
and tr.e t:,~ of spillway be cut d:)wn ar-nrox1.mately 12 irches. 3)ne of the tbree
36" x h~2" slide f-,ites ri' be retained and tl-* other two F-ttes eliminated in order
t-.at t:.e allstruct ivor by the cite r'iers can be remnoved fr-m. the sr'illway.

7:-.e sili:l.' str-ucture is presentl; in a v-.rv dila.Adated condition, ana will /
req~uire tzxters.vt rf-airs in-Jependent. to the :cronosed rro-ificati-ons.

-. !C s'ni1lay, w-cn lawerei an'i rLCconstructc4, will have trne following dxrmensions:

1. 3vcrall cr-st, lentn. 59.5 ft.
2. '.idth of :-ate rier 105 ft.
3. Net lent-th 58.0 ft.
L. ::r boari, srilway crest to

top of end walls. 2.5 ft.

The caracity of the sp'illway will be as follOrs for -3.33, L - 53 rt.

Freeboard l.1O. Dm
35.5 cfe 544 cfs 756 cfs

7nis corpares with the cap~acity of the Present st.%cture, which was overto-pped
i%~ 1;36, 19L5, ani llj55, allefedly due to failure to oren tre igates...

Spillway cmtst, net lerk-th 52 ft.
U.qx. H9 darm Ras~h 1.0 ft.
Q for spillway. 173 efe, nf/'E

3 - 36" x 1,2" rates# net head5
(Sce L.ncr. Annl. 1821.) F-IF0 ft.
Sfor Fatex 'CA f7'r7i

*.6?x31.5x'4F. 397 cts

Intiol i, sniIlw;y & rtes *'F7 cfs

" e desir-r flovi d-3-tcC4 for the review of the cain Street bridgep 133 ft. d.a.
(imcr. Arpi. lR21') was 1l 063 cfse . ~ . .

Obvio'sly, the structuro., after midiflcrtinn, will not dicchar-!e our de3irn flood,
but its ca,)xcity wU111 be increhsci sorncwhibl over It.e revious carnaity 0C thb, cates
%tr- o-*ni In Pdvancc of i flood.

Atis r'pcop cr-! I th;,t tne at..achel lcA:, r &'t ernt t o P.r. n.

, 7

kit !rtant hief .r'rntr
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October 20p 195

Mrs Robert Le Roods Counsellor at Law
Raymond Comarce Buildi~ng
NIewark 2, New JerseyRaDaNo251, risC
Attertiont Mr. Max L. ints

Gentlement

On September 2?, 1955 inspection was made in, accordance with your request of
September 21 or the Iaslngton Forge Damn located across the Rockawa River an the
property of L. E. Carpenter and Compeny, Wharton, Morris County. Unfortunately,
xr. Richard Borton of the Le Z. Carpenter and Company to whm you referred In your
letter was une to be present and therefore oar engineer was unable to discuss
with Mr. Bortoa, his compan's plans for the future of this dam. Mr. George Sampe
of the company was present.

Thu inspection disclosed that no asubstantial change bas been made in the dm
since our previous ins:ection in 1945 which was made at the request of the company
to survey the damage created by the flood of Jluly 18, 1945. Copy of oar letter of
October 9P 3945 submitting roco-2 ndations to Mrs George Ilorack# Chief Eainery of
the compr,is enclosed.

The inspection further disclosed that no substantial damage to the dam er
adjacent buildings was experienced from the August floods. The Company dos hut
reason to fear substantial damage to their plant should dikes surromidig the pn
be overtopped or washed ont. In order to assist the company In its studies relative
to modifloations, the name of several competent engineers were given to Mr. Bortem,
you will notie that the specifications of the Division for modification of the ez~itw
ing spil.2way are given in our letter of October 9# IM#. Mm the event that the
company should decide to room this dams it will be nsoessary, not onlyr to rome,
the gates, but to also reame entirely the concrete piers between thu two dom
abutmets.

Te are enclosing for your information, copy of our "a booklet which gives
the 1w ad rules of the Division relative to dam*. Should you have asw fortUe
questionsp we will be glad to discuss them with you or representatives of the oonpW
by appointment in this office.

very truly yours,

He T. CritohIoW
Director and Chief Mnineer

Lest.GDorget. E a= CitLuiss

Uets Ducur 06* ch-q CLI



Ycrris County

cn -Luesday, Septerber 27, 1 55, in cor.pany with Yr. Georre Saupe represerntinr
thE owners, the writer race an in~spection of tk~e -u.J'ect dam wtich is owned by
the L. E. Carpenter 41 Ccr.pazny of' Wharton, '.ew jersey. It is located across the
"ockaway *iver ap poxi-ately 50 ft. upstrean of the Main Street bridge in Wharton*

-r. lichard Ba ton with whom the writer had an a:-Pointmeflt was unable to be
e-tnt and Yr. 5pupe was not 'aniliar di th the conpany Is 4esires and intertions

for the -nspection. Fe explained, h-cwevr, that during the flccds ct Auruast, 191155
th.e waters behind the -4a. rose tc such. a point Qthnt it was necessary to place
san~bprs a4 acent to tV- spillway str- eture in n rder to protect one of the
c:- pany Is plant lbuildinrs. The SA.dbai-S were v-* --- in 1r the lccati-n Vr. Saupe

!iC-te.

Noc measureme-its or esti-.atiorns -f r:;,h-water were rade and no irdicaticna;
of !-vw hirh the water can~e we;tre visible at the tire of the inspection. The
spillwpy structure appeared to be ;nchanged from Vhe condition which exizted
at, the tine of the inspections by !'r. ohanklin in 1945.

Cn T'*slay, October L4, the writer spoke to M. ;orton on the telephone
rerfz-dinfg the dam an-i the inspection. V:r. Dorton said that the co-Dany is con-
cerned lest an occurrence of fl:,cds 1rr--ater than those experienced durirg August
wo-ld cause floodinr of the cot ;;ar-i's lluflir4s and cause serious danaie to the
large inventory of material stored in them. Fe said that the cor.paniy was consid-
ering rer-ain;- the darr and 'ioinr away with the pond ups trea.. 71he writer
explaird to '6!. Bcrton tlhat tne law required, in sorre instances, that old Jams
be retained if lands a 4jacent to t:, eir poolE had been developed 8s & result Of
the presence of the water ad Jacent *.o It* It was likewise impressed upon
Mr. Borton that the municipality miilt be concerned with the centinued miaintenance
of the dan and pool#.

Upon the quIestion of Trovidinr ex-ert eirineerinv advice relative to the
rerc'val jr alteration r," the clam the writer nared three enrineers in his opinion
cprfident to alvise the co-pary. ':c effort was made on the writer's part to rive

8 :-v Jrforreation allitional to tVat sut-nitted in the letter written to the comnany
on ",tnber '-, lVL59

It is reornt-mnded that the alvice sz:britted in 21j5L be resw.Itted to the
c, -pany for ttheir informati'n And riance.

wilkiam E-. Edens
ben2 or Vydraulic Engineer

October 13, 19515



Osesbsr 9. AS~I

mr. George &rocks Chief MgiaseU
L. 1. Carpenter & Copm
Wharton,. Now Jersey

leai Dm - Abrris GOemt

Dear Sir&

ra reply to your letter or Lepteaber 21. L~5 in further referease
to your propoed modifleations to the spillway and retalning wall@ at
your doz. known as Washington forgo fead. on the Rooksmay litver at-
Nartmo wsear amvisi yIN that we hae oesplted ear eu0a~tIft at
this structure and fid that your spillway, inelcdiug the gates, bas a
very limited sapseity tor Wmgoa of fleed motors,

The drainage area tribeta" to this da to P '.l aquae miles. ter
whish we would moral ly recommad that spillway sapaeity be provided to
pass 2150 second teets with a miamm of I toot freebeaa'4 This GM at
need to based =n an amlysis of observed flood peak# at One Jecatem
gaging station on the Reeheway Rivm and Is eemparable to the also of
fleed ozperleased on Harsh 1909. Ibis design flood Is o47 t( of the
maximm fnow of resord an Oetoer 1903 sad Is 20% greater them the,

largest fleod esp~e"e m the looaway liver $lse 1901

The peek for your reseat flood of Muy 18. 1945 to stimted from
rew observed hio later' a*$ to be 024-M~ smemd test. ageetift tae
ws'few of *th 00 am 01am ea tuig Q"E ta ee tost no pase

over the PIlWaY aNd 570 4888ed feet mes 6IdishrW ththe 0 tes.

The wide spread belene the present spiliway *apasity sad the eafe
$I". ot desig flood akes It diftisult to vosemd mW udiflealln It
74eOr Oxisting spillway withest ISSIudImG SO estmasia Of10 hIPillfty
asag the retaining wall at the right ea4 of the dame the moditletiem
whioh you dissuseod with Mrs Saklim em, the isapestem at £umtt
would ealy iaorease the eapeity It year spillmy ad gato 13W. se
sod teet ter a fleod besot level With the tsp ot the am vul go tst
&beve the presest top otf4 eafld a* trebeard.

Oar stra surveys. sopbee St hig an semelsoed, Idieste %him
additimal 60 toot of spillway em be ebaied by modli~ixg he vetaftiug
wall at te tight *ad ef year spillway to povdeoa eom pillft
with its orest 6 iashes &boe smim pad level, Kame ve A0
that the Irsotlsability of this msdifteation will depod wpm o he hese



W.eGerge Nraek -2- Ostabr9. 106

or your F p by lime we suggest "at you hae your sagume r. *am.
now a detailed survY of the done shwi this P prw lime o Ill-

eIpte rmafalbl oemilm below this "aeu. o U s .letes.at
this sur my& we suggest that you ed Spe S"ar arrage tor a oestane
In this ofti.. to diseas this problem fur their. eIn view of the age ot
yeur ezistibg 3*9malr we an willing to seuuidew a i.4@ttm In the
P1SO seesad foot-f lood e TMddition of the 60-test exb..siea to yawr
spillway will add US5 seemi feet to the 11140 second teot prov1ied by
yoew proposed modifleation.

Yours very truly.

N. T. Criteblow
Chief Raglaoer



wmuo GoG Zaeteber 90 10

of your property 11ma we suggest t~t you bave yew .ingiaeers Mr, 6"jis,
inko a detailed survey of WOe 4s.. OhNSI this Plpropt ims SAM In-
"a t o tbe feamotiem emnitms below this i"110 1pm saw1.tion at
this survey. we sugget that ye. and Vre ftap &mapg ft a sofrmo
in this *Me*. to disease this proolai further. la view of Use age of
your oistIu sutre we an' villing to .oiier a rehimm Ims th
P1SO seomi toot-f lood, ?he addition of the 60-foot extension to your
spIllway will add WS sooMn feet to the iliO #send feet provided by
youw proposed xditieation.

Yours very' traly,

I. To Critabiow
Chief hIkseaer

Gusto



APPENDIX 2

CHECK LIST

VISUAL INSPECTION

WASHINGTON FORGE POND DAM
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 29.1 square miles, partially wooded, hilly

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 639.0 NGVD (63 acre feet)

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

ELEVATION MAXIMUM DESIGN POOL: 646.1 NGVD (half-PMF)

ELEVATION TOP DAM: 642.3 NGVD

CREST: Principal spillway - unrestricted flow over concrete

a. Elevation 639.0 NGVD

b. Type Concrete capped vertical

c. Width 3'

d. Length 60'

e. Location Spillover right - center of dam

f. Number and Type of Gates one, manually operated

OUTLET WORKS: one, 3' - wide by 4' - high

a. Type concrete walled opening, steel gate

b. Location center of spillway

c. Entrance Inverts 632.4

d. Exit Inverts 632.4

e. Emergency Draindown Facilities none (gate inoperable)

HYDROMETEORLOGICAL GAGES: none

a. Type

b. Location

c. Records

MAXIMUM NON-DAMAGING DISCHARGE: 1207 cfs (gate closed)

a21



APPENDIX 3

PHOTOGRAPHS

WASHINGTON FORGE POND DAM
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I

I
I
1

6 NOVEMBER 1979

LOOKING NORTH ALONG EMBANKMENT CREST.
NOTE LAKE LEVEL RELATIVE TO PARKING LOT.

6 NOVEMBER 1979

LOOKING SOUTH ALONG DOWNSTREAM FACE OF
STONE MASONRY EMBANKMENT RETAINING WALL.

3-1



I
I
I

6 NOVEMBER 1979
LOOKING SOUTH AT PENSTOCK INTAKE STRUCTURE
LOCATED NEAR NORTH ABUTMENT OF PRINCIPAL
SPILLWAY.

6 NOVEMBER 1979
LOOKING WEST AT DOWNSTPEAM FACE OF
PRINCIPAL SPILLWAY.

3-2



. .. . r-V ? ',  . I',_

1 •

6 NOVEMBER 1979
LOOKING SOUTH ACROSS PRINCIPAL SPILLWAY
CREST. NOTE GATE OPERATING MECHANISM
AT CENTER OF CREST.

II

6 NOVEMBER 1979
LOOKING NORTH AT OUTSIDE FACE OF TRAINING
WALL AT SOUTH ABUTMENT OF PRINCIPAL SPILLWAY.
NOTE SEEPAGE DISCHARGING FROM HOLE AT CENTER.

3-3



!1

6 NOVEMBER 1979
LOOKING NORTH ACROSS PRINCIPAL SPILLWAY
CREST. NOTE L.E. CARPENTER INDUSTRIAL
COMPLEX ADJACENT TO DAM.

6NOVEMBER 1979
LOOKING WEST AT UPSTREAM RESERVOIR.

3-4



I
I
I

6 NOVEMBER 1979
LOOKING EAST AT UPSTREAM FACE OF NORTH
MAIN STREET BRIDGE LOCATED ABOUT 100
FEET DOWNSTREAM OF DAM.

6. NOVEMBER 1979
LOOKING EAST AT UPSTREAM FACE OF RAILROAD
BRIDGE LOCATED ABOUT 60 FEET DOWNSTREAM
OF NORTH MAIN STREET BRIDGE.

3-5
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HYDROLOGIC COMPUTATIONS

WASHINGTON FORGE POND DAM
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