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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEERS
CUSTOM HOUSE—2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19108

IN REPLY RLFER TO

NAPEN-D

81 JuL 178

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

Dear Governor Byrme:

Inclosed is the Phase I Inspection Report for Lake Vreeland Dam in
Bergen County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92-367. A brief assessment of
the dam's condition is given on the first three pages of the report.

Based on visual inspection, available records, calculations and past
Operational performance, Lake Vreeland Dam is judged to be in poor
condition. To insure adequacy of the structure, the following actions,
as a minimum, are recommended:

a, Studies should be undertaken and completed by the owmer to
increase the spillway capacity within six months from the date of
approval of this report. Improved apillway construction should begin
within one year from the date of approval of this report. Due to the
Potential for overtopping of the dam, detailed emergency operation,
Warning and evacuation plans should be developed and placed in operation
within two months from the date of approval of this report. Until the
Spillway is enlarged, Boy Scout activities in the fiood plain downstream
of the dam should be avoided during periods of heavy rainfall and high-
Stream flows. p

b. The use of flashboards to raise the lake's level should be
immediately discontinued until all remedial work on the dam has been
completed.

c. Piezometers should be installed for measuring and monitoring
porewater pressure or water level in the embankment within three months
from the date of approval of this report. Any remedial actions required
as a result of the plezpmeter study should be initiated within calendar
year 1979.
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NAPEN-D
Honorable Brendan T. Byrme

d. Engineering investigations and studies should be made of the
condition of the tilted concrete corewall as well as determination of the
properties of the embankment as is pertains to the structure's stability.
These investigations and studies should be completed within six months
from the date of approval of this report. Any remedial measures found
necessary as a result of these investigations and studies should be
initiated within calendar year 1979.

€. Tree and brush growth on the downstresm slope of the dam should
be removed, the slopes returned to their original design configuration
and stabilized with suftable vegetative growth within one year from the
date of approval of this report.

f. Sinkholes in dam's downstream crest should be filled with an
imperious, stable material within two months from the date of approval
of this report.

g. The owners should establish effective Operations and Maintenaace

Procedures by issuing an O. & M. manual within four months of the date
of approval of this report.

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 Andrew McGuire of the
Seventh District. Under the provisions of the Freedom of Information
Act, the inspection report will be subject to release by this office,
upon request, thirty days after the date of this letter.

Additional copies of this report may be obtained from the National
Technlcal 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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Honorable Brendan T. Byrne

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly

request that we be advised of proposed actions taken by the State to
implement our recommendations,

e
1 Incl

As stated

Colonel, Corps of Enginedrs
District Engineer

Cy furn:
Mr. Dirk C. Hofman, P.E.
Department of Environmental Protection
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Lake Vreeland

State: New Jersey

County: Bergen

USGS Quadrangle Sheet: Ramsey, N.J.

Coordinates: N 41°703" 48" W 74° 14" 18"
Stream: 0ff the Ramapo River

Date of Inspection: 30 May 1978

The dam as inspected is in poor condition, as defined in Appendix H. The
spillway is seriously inadequate. It is estimated that the spillway
capacity is 24 percent of the outflow peak of the probable maximum flood
(PMF) and 85 percent of the 100-year flood. The items listed below require
action which should commence immediately:

)

£~

The use of flashboards should be discontinued until the dam has been
further studied and rehabilitated as needed. Flashboards should be
removed immediately.

Piezometers should be installed and monitored.

A study should be made of the tilted (and possibly cracked) concrete
corewall.

A foundation investigation should be conducted to determine the
engineering properties on the embankment materials, and to determine
the stability of the dam.

The spillway capacity should be determined by the owner using precise
and sophisticated methods.

The dam should be modifiedin accordance with studies as described
above.

Boy Scouts activities in the area located downstream of the dam should
be avoided during periods of heavy rainfall and high stream flows.




operational performance, Lake Vreeland Dam is judged to be in poor
condition. The dam's spiliway is considered seriously inadequate as
25 percent of the Probable Maximum Flood (PMF) would overtop the dam.
To insure adequacy of the structure, the following actions, as a
minimum, are recommended:

a. Studies should be undertaken and completed by the owner to
increase the spillway capacity within six months from the date of
approval of this report. Improved spillway construction should begin
within one year from the date of approval of this report. Due to the
potential for overtopping of the dam, detailed emergency cperation,
warning and evacuation plans should be developed and placed in operation
within two months from the date of approval of this report. Until the
spillway is enlarged, Boy Scout activities in the flood plain dowmstream
of the dam should be avoided during periods of heavy rainfall and high-
stream flows.

b. The use of flashboards to raise the lake's level should be
immediately discontinued until all remedial work on the dam has been
completed.

c. Pilezometers should be installed for measuring and monitoring
porewater pressure or water level in the embankment within three months
from the date of approval of this report. Any remedial actions required

as a result of the piezpmeter study should be initiated within calendar
year 1979.

d. Engineering investigations and studies should be made of the
condition of the tilted concrete corewall as well as determination of the
properties of the embankment as is pertains to the structure's stability.
These investigations and studies should be completed within six months
from the date of approval of this report. Any remedial measures found

Necessary as a result of these investigations and studies should be
initiated within calendar year 1979,

e. Tree and brush growth on the downstream slope of the dam should
be removed, the slopes returned to their original design configuration
and stabilized with suitable vegetative growth within one year from the
date of approval of this report, ‘

f. Sinkholes in dam's downstream crest should be filled with an

imperious, stable material within two months from the date of approval
of this report.




8. The owners should establish effective Operations and Maintenance
procedures by issuing an 0. & M. manual within four months of the date
of approval of this report.

APPROVED :

Y V. CHYSHYN
Colonel, Cprps of Engineers

DDistrict Fngineer
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1.0 PROJECT INFORMATION

1.1 GENERAL

Bl Authority: Public Law 92-367, 8 August 1972, authorized the
Secretary of the Army, through the U.S. Corps of Engineers to initiate a
national program of safety inspections of non-Federal dams throughout the
United States. Gilbert Associates, Inc. has entered into contract No.

3 DACW61-78-C-0114 with the Philadelphia Office of the U.S. Corps of Engineers
3 to inspect this dam, Gilbert Work Order 06-7249-000.

f | 1.1.2 Purpose of Inspection: The purpose is to conduct a Phase I
' inspection according to the Recommended Guidelines for the Safety Inspection
of Dams (Reference 1) and contract requirements between Gilbert Associates,
Inc. and the U.S. Army Corps of Engineers. The objectives are to
_ expeditiously identify whether the dam poses an immediate threat to human
# life and property and to recommend future studies and/or any obvious .
' remedial actions that may be incurred by this inspection.

1.2 PROJECT DESCRIPTION

! E.2.1 Description of Dam and Appurtenance: The Lake Vreeland Dam is as
18-foot high, 190-foot long earthfill dam which according to the drawings
supplied to us by the New Jersey Department of Environmental Protection
(DEP) has a concrete corewall extending downward to bedrock or 2 feet inmto
stiff clay. The upstream embankment was made with puddled earth having a
primary slope of 1-1/2 horizontal:1 vertical. The downstream embankment was
formed chiefly with rock fill having a primary slope of 1 horizontal:1l
vertical. The top of the corewall lies at elevation 638 feet (about MSL)
and the crest of masonry overflow spillway located at the left side of the

E ! dam lies at elevation 635 feet (MSL). A 27-inch reinforced concrete pipe
with a rising stem slide gate mounted on the intake end passes through the
dam.

1.2.2 Location: The dam is located on Fox Brook, about 1 mile upstream
from the junction of Fox Brook and the Ramapo River. The dam site is about
2 miles north of the Borough of Oakland, N.J. The terrain around the dam
site is hilly and the area is generally covered with dense forest. Glacial
drift is distributed over the surface and consists of many boulders in the
low area. The rocks exposed on both abutments are Precambrian biotite
gneiss.

%
|
|
|




2.8 Size Classification: The dam is classified as a small structure
because of its impoundment (approximately 60 acre-feet), according to
Section 2.1.1 of Reference 1.

1.2.4 Hazard Classification: The dam is located 1 mile west of the
Ramapo River on Fox Brook, and 2 miles upstream from the Borough of Oakland,
N.J. in a sparsely populated area. The dam is classified as a significant
high hazard potential based on the requirements of Section 2.1.2 of
Reference 1.

12259 Ownership: The lake and dam are part of Camp Glen Gray, which is
owned by the Boy Scouts of America (BSA), Essex Council, 36 Park Place,
Newark, N.J. 07102.

1.2.6 Purpose of the Dam: The Lake Vreeland Dam was constructed for
Camp Glen Gray of the Boy Scouts of America to create a lake for
recreational purposes. There is one 27-inch diameter gated outlet pipe to
drain the lake. The water level is controlled by an ungated overflow weir
at the left abutment.

1.2.7 Design and Construction History: The dam was designed by the
Walter Kidde Co., Inc. of 140 Cedar Street, New York, New York.

Construction was started in July 1917 by the Ambursen Construction Company.
The dam was built to a temporary height of elevation 631 feet, and completed
to its final height of elevation 639 feet in October 1927. The lake was |
dredged in 1976. The New Jersey Department of Environmental Protection

(DEP) in Trenton, New Jersey, has microfilmed plans and specifications,

inspection reports, and construction photographs pertaining to this project.

1.2.8 Normal Operational Procedures: Originally the lake level could be
raised from elevation 635 feet (spillway crest) to elevation 638 feet by
using three flashboards. At the time of inspection one flashboard was in
use. In view of the general deteriorated condition of the dam, this board
was removed at the inspector's request. The 27-inch diameter gated outlet
drain can be opened to drain the lake, and to aid the spillway in
discharging additional flows. The rising stem slide gate on the 27-inch
outlet drain was refurbished in 1976, and can only be reached by and
operated from a boat.

1.3 PERTINENT DATA

1.5.1 Drainage Area: 0.815 square mile (522 acres)




1.3.2 Discharge at Damsite: Not Available
1.3.3 Elevation: (Feet above MSL): Water level elevation 636 feet

corresponds to contour elevation 636 feet in USGS Quandrangle Sheet.

(630 feet on Atlas Sheet #23 of the State of New Jersey - (Note on Drawing
51704 dated June 15, 1917.))

Top Dam: 639 feet

Max. Pool - Spillway Design Flood (SDF) Surcharge: 642.3 feet

Stream Bed at Centerline of Dam: Approximately 621 feet

1.3.4 Reservoir: Length of maximum pool - 850 feet

1.3.5 Storage (Acre Feet):
Top of Dam: 60 Acre-feet

SDF Surcharge: 89.1 feet

At Weir Crest Level: 36.5 Acre-feet
1.3.6 Reservoir Surface (Acres):
Top of Dam: 7.5 acres

SDF Surcharge: 10.0 acres

Spillway Crest: 4.4 acres

1.3.7 Dam Type: Zoned earthfill with concrete corewall.
Length - Design 154.0 feet
Measured 190.0 feet

Height - Design 19 feet
Measured 18 feet
Top Width - Design 4.5 feet
Measured 8.5 feet
Side Slopes - Upstream Design 2 horizontal:1 vertical
Measured Vertical and approximately 2 horizontal:
1 vertical
Downstream Design 1.5 horizontal:1 vertical

Measured 1.5 horizontal:1 vertical to
1 horizontal:1 vertical

Zoning - Concrete corewall and upstream tamped clay material from elevation
619 feet to elevation 639 feet. Downstream slope predominantly rockfill
with a cushion of small loose stone against the corewall.

- L] >
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Impervious Core - Concrete corewall and upstream impervious material extend
from the original surface to elevation 639 feet for the soil and elevation

638 feet for the concrete.

Cutoff - Concrete corewall was extended 2.0 feet into bedrock or blue clay,
according to drawings supplied by DEP.

Grout curtain - None

1.3.8 Diversion and Regulating Tunnel: None

13359 Spillway: Crest Elevation 635 feet
Width = Design 21.33 feet
Measured 20.0 feet
Freeboard - 4 feet to bottom of footbridge.

1.3.10 Regulatory Qutlet: 27-inch reinforced concrete pipe (RCP) with
slide gate.




2.0 ENGINEERING DATA

2.1 DESIGN

A plan, cross-section, and profile of the dam are shown on the drawings on
file at the Department of Environmental Protection (DEP) in Trenton, New
Jersey. Some proposed design features were described in an investigation
report or permit application, which is available at the above agency. A
design report of the dam is not available.

2,2 CONSTRUCTION

Memoranda on the coustruction inspections of the dam were available from
DEP.

2.3 OPERATION

During the preliminary site visit on May 11, 1978 one 15-inch flashboard was
in place in the 20.0-foot wide spillway. In view of the potential for dam
overtopping during floods, the BSA Camp Management was requested not to use
any flashboards until further analysis has been completed. At the time of
the dam inspection, May 30, 1978, no flashboards were in use. On

June 27, 1978 a 26-inch high flashboard panel, which raised the water
24-inches, was being used to increase the depth of water at the boat
landing/swimming area.

The original walkway from the top of the dam to the slide gate operator also
supported a diving tower. According to Mr. Steve O'Brian of BSA, the
swimming area and boat landing were moved to the South Shore about 20 years
ago, and the walkway with divin; :ower was removed. Presently the slide
gate operator can only be reachea by and operated from a boat.

2.4 EVALUATION
2.4.1 Availability: The design and construction data are sketchy and
incomplete. There are no design calculations, subsurface, or material

investigation data.

2.4.2 Adequacy: There was no as-built drawing on file for the dam. The
corewall foundation information was inadequate.

2.4.3 Validity: The design drawings were not consistent with the
observed side slopes, crest width, length of dam, and riprap layout.
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3.0 VISUAL INSPECTION
3.1 FINDINGS
3.1.1 Dam: Some sink holes as large as 9 inches in diameter were

observed along the top of the dam. These sink holes were present chiefly
along the downstream side of the concrete corewall and the upstream edge of
the crest. A section of the exposed corewall on the south side was tilted
about 10 degrees toward the downstream. The ground surface at the crest and
the top of the corewall were not uniform, which may indicate the results of
differential settlements. The downstream embankment varied considerably in
slope, material composition and gradation, and method of construction. The
material exposed along the donwstream slopes is composed chiefly of silty
sand, gravel, and boulders. The junction of the embankment and abutment did
not show any seepage at the time of inspection. Seepage was not observed
along the embankment slopes and toes. There is a small wet ditch located
along the toe of the right valley wall at the distance of about 20 feet
downstream from the toe of the embankment. A group of intermittent springs
with estimated flow of 15-20 gpm at the time of inspection has developed 220
feet downstream from the toe of the embankment at the center of the access
roadway. Small amounts of leakage reported (see letter Page E-4, Appendix
E) coming out of downstream toe along the concrete culvert pipe at the time
of initial reservoir filling, was not discovered at this time of inspection.
At a subsquent site visit by the inspection team on June 27, 1978, neither
springs nor wet spots were visible.

3:1:2 Appurtenant Structures: Concrete surfaces of the spillway wall
show some aggregate but do not appear to be detracting from the overall
stability of the structure. The wooden bridge and handrail over the
spillway were in good condition. The right spillway abutment is of concrete
and in good condition (see Appendix H). The left spillway abutment is of
fieldstone and needs some touching up with mortar.

Jul.3 Reservoir Area: Considerable fine sediments composed chiefly of
silty clay to clayey silt were laid in and around the upper reservoir area.
Vegetation cover in some areas near the shore is very poor. No serious
problems were observed in the reservoir area.

3.1.4 Downstream Channel: The channel has a steep gradient. The effect

of erosion and scouring along the rock-exposed channel bottom is minimal,
except at the channel bottom - wall interface. The downstream channel
appeared to be in a stable condition with no serious sideslope erosion
problems.




3.2 ZVALUATION

The visual inspection revealed discrepancies between the approved drawings
aad the structure as it exists. In May 1956 the dam was inspected by the
State of New Jersey, and at that time the structure conformed closely to the
design drawings. At present the crest is 4.0 feet wider than designed; the
upstream slope starts 3.0 feet below the crest instead of at the top of the
dam (as shown in Figure 4).

The riprap is stacked vertically and the corewall is exposed over 50 percent
of its length. The tilt of a portion of the corewall as evidenced at the
crest cast doubts with respect to the integrity of the concrete corewall.
The foundation of the concrete corewall may have experienced excessive
differential settlement if the wall is founded partially on blue clay and
bedrock.

The development of some sink holes at the crest indicated that settlements
had taken place probably due to washing out of fine embankment material
during the past overtopping of the dam. The undesirable sedimentation
around the upper reservoir area may eventually affect the capacity of the
reservoir and the safety of dam and its appurtenant structure.

The stretch of stream bed of Fox Brook between the dam and the junction with
the Ramapo River approximately 6000 feet away traverses a rough, wooded
ravine and crosses one road and one pond. The BSA Camp Office and the BSA
Camp Ranger's residence are located approximately 300 feet downstream of the
dam. Further downstream and in the vicinity of Fox Brook there are three
dwellings.

33 ATTENDEES
Boy Scouts of America, Essex Council
R. Lee - Camp Supervisor

C. Ball - Ranger in Charge

Gilbert Associates, Inc.

Rudolph J. Wahanik
Fine T. Hsu
Rudi P. Visser




4.0 OPERATIONAL PROCEDURES

4.1 PROCEDURES

No documented plan for the operation of the Vreeland Dam is available. The
water level of the lake is determined by the spillway on the left abutment.
Flashboards have been used to raise the water level up to elevation 638 feet
(top of corewall). According to Mr. Steve O'Brien of BSA, this was done to
increase the available water depth for recreational purposes. There is no
operational procedure at this dam. A 6-inch steel pipe siphon with shutoff
valve located in the top of the dam at elevation 635.50 feet is used for
fire protection of the camp.

4.2 MAINTENANCE OF DAM

Since the construction of the dam, it has been overtopped at least three
times (Page E-5 of Appendix E). This inspection has revealed considerable
sink holes (See photographs in Appendix C) on the dam top that are in
between the rocks which now form the top of dam. An attempt was made by the
owners of the dam to fill these voids between the inspection visits.

According to Mr. R. Lee of BSA, the lake was drained in September 1976, and
up to 18,000 cubic yards of accumulated sediment were removed. At that time
the slide gate was refurbished. It was September 1977 before the lake was
up to elevation 635 feet again.

4.3 DESCRIPTION OF OPERATING FACILITIES - Not Applicable
4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

As far as is known, no warning system has been used since the dam was
constructed. With the ranger's residence below the dam, there may be
adequate time to contact the downstream residents.

4.5 EVALUATION

The maintenance procedures for this dam are virtually non-existent. The
spillway channel on the downstream side shows evidence of considerable
erosion where the water has eroded the grouted stone at the bottom - wall
interface. Tree and brush growth on the downstream slope of the dam should
be removed, and the slopes restored to conform to the original design.
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5.0 HYDRAULIC/HYDROLOGIC DESIGN

The hydrologic analysis presented in this report pertains to present
hydrologic conditions and do not consider future changes produced by
uncertain conditions such as urbanization, forest fires, or other
modifications within the watershed. Details of the methods used and of the
corresponding calculations are attached in Appendix D.

S.1 EVALUATION OF FEATURES

In 1956 it was evident to the State of New Jersey (see inspection report
dated May 1956 and letter dated May 17, 1956, Appendix E) that the spillway
was inadequate to pass floods larger than the 100-year flood. There is no
evidence to prove that the embankment was raised as suggested in some of the
earlier inspections reports (Appendix E) to reduce the frequency of
overtopping.

5.2 SPILLWAY CAPACITY

The capacity of the spillway was determined by the Corps of Engineers
screening criteria, and the owner should determine the actual capacity by
using more precise and sophisticated methods (Reference 5). The spillway
rating curve used is shown in Figure D-3 of Appendix D and the spillway
capacity at different reservoir elevation is:

Reservoir Water Spillway Discharge
Level Ft cfs
635 0
636 65
637 195
638 359
639 553
640 1260
641 : 2420
642 3894
643 5610
Notes:
1. All discharges above elevation 639.00 feet are overtopping
the dam.

2. The capacity of the spillway with flashboards will depend on the
height of flashboards used.
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5.3 SPILLWAY PERFORMANCE

The maximum spillway capacity of the dam was estimated at about 553 cubic
feet per second (cfs) with 4 feet of head over the crest of the spillway.
This indicates that the earthfill embankments would be overtopped if subject
to a flow larger than 550 cfs which is approximately 12 percent of the
recommended Corps of Engineers spillway design flood (PMF or 4590 cfs) and
85% of the 100-year flood of 650 cfs (See Appendix D for details). If
overtopping does result, dam failure due to erosion of the earth embankment
would be quite possible. Due to its location, failure of the Vreeland Dam
could result in a minor economic loss and some loss of life downstream of
the dam depending on the time of collapse. If the dam failure occurs during
time of BSA activities, additional loss of life could occur in the immediate
vicinity of the dam. Therefore, BSA activities in the immediate downstream
area of the dam should be avoided during periods of heavy rainfall and high
stream flows.

5.4 RESERVOIR PERFORMANCE

Information concerning flow records or major floods at the dam site are not
available. The drainage area at the dam site is 522 acres (0.815 square
miles).

To estimate the maximum reservoir elevation, the spillway dam hydrograph
equivalent to 100 percent and to 50 percent of the PMF was routed through
the reservoir using the HEC-1 computer program (Referemce 1). Since the
reservoir has only 4 feet of freeboard and 36.5 acre-feet of storage at the
normal pool elevation, it was assumed that the reservoir would be full at
the time of occurrence of the flood, or at elevation 635.00 feet.

From this study the following was estimated:

PMF Inflow Peaks Outflow Peaks Maximum Pool Ft of Dam
i & cfs cfs ft elevation Overtopping
100 4590 2290 642.3 3.3

50 2290 2220 640.8 1.8

14 650 639.2 0.2

12 550 639.00 0

S
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55 RESERVOIR DRAWDOWN

There are no volume curves for the reservoir in existence and the USGS
quadrangle (Reference 3) does not provide enough information to calculate
them. To calculate the time required to drawdown 36.5 acre-feet from the
Vreeland Lake from elevation 635 feet down to elevation 620 feet, it was
assumed that the reservoir volume varies with the depth and that the 27-inch

diameter concrete pipe had a Mannings n = 0.018. The drawdown times (see
Appendix D for details) are:
Water Level Reservoir Storage Total Drawdown

ft Acre-ft Time in Hours

635 36.5 0

632 29.2 1.44

629 21.9 3.04

626 14.6 4.85

623 7.3 6.99

620 0 9.75
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6.0 DAM STABILITY
6.1 EVALUATION OF STRUCTURAL STABILITY
6.1.1 Visual Observations: The presence of sink holes at the top of

dam, partial tilting of the concrete corewall, relatively steep downstream
slopes, and poorly graded downstream embankment material indicate that the
stability of the embankment should be further investigated.

612 Design and Construction Data: The relatively steep side slopes as
constructed are different from those in the original design. The concrete
corewall might be founded partially on bedrock and partially in stiff clay
as indicated on the drawing. The steep side slopes of the dam and
non-uniform foundation material have raised the problem of dam instability
under unfavorable load conditions.

6.1.3 Operating Records: Not Applicable

6.1.4 Post-Construction Changes: Since the inspection by the State of
New Jersey on May 10, 1955 (See Figures 3 and 4), the dam cross section has
changed greatly from the original design. These post-construction changes
might have been necessary to repair the damage caused by the overtoppings of
the dam.

The stability of the structure needs to be reviewed on the basis of such
changes when additional subsurface information is available and the condition
of the concrete corewall is better understood.

6.1.5 Seismic Stability: Although this dam is located within Zone 1 on
the Algermissen Seismic Risk Map of the United States (1969 edition), there
are questions with respect to the static stability of the dam, as set forth
in paragraph 6.1.1, and, therefore, in accordance with paragraph 3.6.4 of
Reference 2, no assumptions can be made as to the seismic stability of the
dam.
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7.0 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

This assessment and recommendations/remedial measures are made in accordance
with the Conditions contained in Appendix H.

7.1 DAM ASSESSMENT

T-1.1 Safety: On the basis of Gilbert Associates, Inc. visual field
inspection and available historic data, the dam appears to have some
critical signs of distress, such as a deviation from the horizontal and
vertical alignments, sink holes developing in the dam crest, the rough and
uneven dam crest, and tilted corewall. The embankment has been overtopped
at least three times since its construction 60 years ago, due to inadequate
spillway capacity. It is not known if the overtopping occurred while the
flashboards used during the summertime were in place at the spillway.

Additional items of concern are:

a. The corewall was designed to be 1.0 foot below the dam crest; some
50 percent of the corewall was visible at the time of the inspection
due to overtopping of the dam and/or settling of the embankment
material.

b. The tilted (and possibly cracked) corewall was designed to be founded ]
within the blue clay or sound rock. It is conceivable that
differential settlement has taken place. E

c. The sink holes in the crest appear to be of relatively recent origin
(no vegetation growing in same).

d. The upper 3.0 feet of the 2 horizontal:1 vertical upstream slope was
reshaped into a wall of vertically stacked riprap.

e. The downstream slope 1.5 horizontal:1 vertical has been reshaped to
include a bench of fine-grained material, with the upper right section
of riprap stacked to form a 1 horizontal:1 vertical slope. 1

T2 RECOMMENDATIONS/REMEDIAL MEASURES

The following measures require immediate action:

a. The instruction of piezometers for measuring and monitoring porewater 1
pressure or water level within the embankment. }

s o A
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Classification and determination of the engineering properties of the
embankment and foundation materials through subsurface investigations

and laboratory testing, and the performance of stability analyses for
the dam.

The determination of the concrete spillway size required to pass the
PMF and prevent future overtopping of the dam.

Modification of the dam as indicated by items a. through c. above.

BSA activities avoided downstream of the dam during periods of heavy
rainfall and high stream flows.

Co T T M o e
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 0.815 square miles

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 635.00 feet (36.5 acre-feet)

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

ELEVATION MAXIMUM DESIGN POOL: Not Available

CREST: Masonry/Concrete

AN ow

Elevation: 635

Type: Vertical concrete drop spillway
Width: 2.0 feet

Length: 20.5 feet

Location Spillover: Level

Number and Type of Gates: None

OUTLET WORKS: Emergency Drawdown Facilities

nan o

Type: 27-inch diameter concrete pipe 73 feet long with upstream gate
control

Location: Underneath the dam

Entrance inverts: 620

Exit inverts: 617

Emergency draindown facilities: Yes, see description above

HYDROMETEOROLOGICAL GAGES: Not Applicable

a.
b.
(>

Type:
Location:
Records:

MAXIMUM NON-DAMAGING DISCHARGE: 550 cfs

B-4
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May 1978

DAM CREST AND BRIDGE OVER SPILLWAY

May 1978

I ———




VIEW OF UPSTREAM RIPRAP
AND VERTICAL DAM FACE

May 1978

May 1978

EXPOSED CONCRETE CORE

L-'-l e e niiilitadilinauts. " T T 2 e b-uAm A~
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May 1978

VIEW OF LEFT ABUTMENT
NOTICE PEDESTAL FOR BOTTOM RELEASE GATE

May 1978

UPSTREAM VIEW OF DAM




May 1978
VIEW OF RESERVOIR
NOTE: THERE IS NO BRIDGE TO CONTROL GATE

SINKHOLE ON DAM CREST

May 1978
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