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he visual inspection revealed water flowing in a ditch at the toe of the east-
erly abutment and wet areas on the downstream face of the easterly dam section.
These areas should be monitored to determine the quantity of the flow and the
extent of the wet areas. Periodic medsurements should be taken to determine if
these areas increase in sXze or flow. - Test borings should be taken to deter-
mine the source of this flow. Remedial measures, as indicated as a result of
this investigation, should be taken to prevent further damage to the dam.

Computations prepared according to the Recommended Guidelines for Safety
Spection of Dams establish the spillway capacity as 895 cfs. This capacity
8-1/2 percent of the Priobable Maximum Flood and 47.6 percent of the 1/2 Proba-
ble Maximum Flood. The PMF and 1/2 PMF are 10,552 cfs and 1,881 cfs respec-
tively. The spillway is inadequate to pass the 1/2 PMF w1thout overtopping the
dam. Based on the Guidelines criteria, the dam is considered to have a
seriously inadequate spillway since the earthen embankment could erode and fail
when overtopped by the 1/2 PMF flow. A dam break analysis determined that
flood flows in the Village of Hamilton, downstream of the dam, would be in-
creased by two feet for the 1/2 PMF and 4 feet for the PMF.

The classification of “unsafe" applied to a dam because of a seriously inade-
quate spillway is not meant to connote the same degree of emergency as would be
associated with an “unsafe" classification applied for a structural deficiency.
It does mean that there appears to be a serious deficiency in the spillway ca-
pacity and if a severe storm were to occur, overtopping and failure of the dam
could take place, significantly increasing the hazard to loss of life down-
stream of the dam.

The investigations defined above should be undertaken immediately to determine
the appropriate mitigating measures to be taken. Within 2 years of the date of
notification, appropriate remedial measures should be completed. In the
interim, a detailed cmergency opcration plan and warniny system should be
developed and arognd-the-clock surveillance should be providcd during periods
of unusually heavy’precipitatlon.

The visual {nspection and screening analysis revealed additional deficiencies
which require the following action:

1« Perform detailed hydrologic/hydraulic analysis of the drainage basin
to accurately determing the effect of the specific characteristics of

necessary modifications in the spillway structure to accomnodate the
1/2 Probable Maximum Flood outflow.

2. Monitor the quantity and further investigate the source of

« ' under/through-the-dam seepage in the easterly cmbankment section.

3. Investigate the condition of the abandoned outlet structure in the
easterly embankment and undertake remedial measures necessary to
mitigate the effect of dangerous conditions which may existe

4. Repa?r the riprap along the waterline of the embankment to eliminate
local sloughing of the embankment. Remove tree stumps from the rip-

rap at the waterline. .
5. Provide a program of periodic inspection and maintenance of the dam

A and appurtenances, including yearly operation and lubrication of the
% reservoir drain system. Document this information for future
reference.
6. Develop an emergency action plan.

"Ihe remedial work mocessary for these items should also be completed within two

years of notification.
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I PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines for Safety Inspection of Dams, for Phase I Investigations. Copies
of these guidelines may be obtained from the Office of Chief of Engineers,
I: 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
i upon available data and visual inspections. Detailed investigation, and
| &1 analyses involving topographic mapping, subsurface investigations, test-

ing, and detailed computational evaluations are beyond the scope of a

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

. In reviewing this report, it should be realized that the reported condi-
tion of the dam is based on observations of field conditions at the time

of inspection along with data available to the inspection team. In cases

where the reservoir was lowered or drained prior to inspection, such ac-

tion, while improving the stability and safety of the dam, removes the

: normal load on the structure and may obscure certain conditions which

might otherwise be detectable if inspected under the normal operating en-
vironment of the structure.

~r Bl
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It is important to note that the condition of a dam depends on numerous

and constantly changing internal and external conditions, and is evolu-

tionary in nature. It would be incorrect to assume that the present con-

dition of the dam will continue to represent the condition of the dam at

some point in the future. Only through frequent inspections can unsafe

g conditions be detected and only through continued care and maintenance can 3
{ these conditions be prevented or corrected.

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. Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter- |
preted as necessarily posing a highly inadequate condition. The test ) 1
1 flood provides a measure of relative spillway capacity and serves as an ‘
i, aide 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.
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PHASE 1 REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam Lake Moraine Dam, NY354
State Located New York
County Located Madison
Stream Payne Brook

Date of Inspection August 9, 1979

ASSESSMENT OF
GENERAL CONDITIONS

The examination of documents and visual inspection of the dam and appurtenant
structures did not reveal conditions which constitute an immediate hazard to
human 1ife or property. The dam, however, has a number of problem areas, which
if not remedied, have the potential for developing into hazardous conditions.

The visual inspection revealed water flowing in a ditch at the toe of the east-
erly abutment and wet areas on the downstream face of the easterly dam section.
These areas should be monitored to determine the quantity of the flow and the
extent of the wet areas. Periodic measurements should be taken to determine if
these areas increase in size or flow. Test borings should be taken to deter-
mine the source of this flow. Remedial measures, as indicated as a result of
this investigation, should be taken to prevent further damage to the dam.

Computations prepared according to the Recommended Guidelines for Safety In-
spection of Dams establish the spillway capacity as 895 cfs. This capacity is
8-T/Z percent of the Probable Maximum Flood and 47.6 percent of the 1/2 Proba-
ble Maximum Flood. The PMF and 1/2 PMF are 10,552 cfs and 1,881 cfs respec-
tively. The spillway is inadequate to pass the 1/2 PMF without overtopping the
dam. Based on the Guidelines criteria, the dam is considered to have a
seriously inadequate spillway since the earthen embankment could erode and fail
when overtopped by the 1/2 PMF flow. A dam break analysis determined that
flood flows in the Village of Hamilton, downstream of the dam, would be in-
creased by two feet for the 1/2 PMF and 4 feet for the PMF.

The classification of "unsafe" applied to a dam because of a seriously inade-
quate spillway is not meant to connote the same degree of emergency as would be
associated with an "unsafe" classification applied for a structural deficiency.
It does mean that there appears to be a serious deficiency in the spillway ca-
pacity and if a severe storm were to occur, overtopping and failure of the dam

could take place, significantly increasing the hazard to loss of life down-
stream of the dam.

The investigations defined above should be undertaken immediately to determine
the appropriate mitigating measures to be taken. Within 2 years of the date of
notification, appropriate remedial measures should be completed. In the
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interim, a detailed emergency operation plan and warning system should be
developed and around-the-clock surveillance should be provided during periods
of unusually heavy precipitation.

The visual inspection and screening analysis revealed additional deficiencies
which require the following action:

1.

2.

3.

4.

S.

6.

Perform detailed hydrologic/hydraulic analysis of the drainage basin

to accurately determine the effect of the specific characteristics of
the watershed on the outflow of the Probable Maximum Flood. Make the
necessary modifications in the spillway structure to accommodate the

1/2 Probable Maximum Flood outflow.

Monitor the quantity and further investigate the source of
under/through-the-dam seepage in the easterly embankment section.

Investigate the condition of the abandoned outlet structure in the
easterly embankment and undertake remedial measures necessary to
mitigate the effect of dangerous conditions which may exist.

Repair the riprap along the waterline of the embankment to eliminate
Tocal sloughing of the embankment. Remove tree stumps from the rip-
rap at the waterline.

Provide a program of periodic inspection and maintenance of the dam
and appurtenances, including yearly operation and lubrication of the
reservoir drain system. Oocument this information for future
reference.

Develop an emergency action plan.

The remedial work necessary for these items should also be completed within two
years of notification.

Dale Engineering Company

/.". o }I\'_.l'";m
John B. Stetson, President

I
Approved By: Col. . nn// (
Date: New York District Engineer
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Overview of Lake Moraine Dam.
from a natural abutment located
The top photograph is of the wes

graph is of the east abutment. The dam was constructed in
1836.
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These photographs were taken
in the center of the dam.
t section; the bottom photo-
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Summer and winter residences . at the east end of
the reservoir. These structures are located at an ele-
vation below the top of the dam. Some flow could di-
vert around the dam between the structures located in
the left portion of this photograph.
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View of the area below toe of the east section of dam.
Small discharge channel in center of picture is no
Tonger used.
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Close-up of stone drainage channel at toe of embank-
ment. The toe area is overgrown with brush and grass

type vegetation.

X
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C\o§e-up of wet area with slight amounts of seepage
coming through toe of the east section abutment. This
area is located near the center of the east embankment

section.
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Inspection of another wet area on east section of dam
at its west abutment at a distance one-third the way
down from the top of the dam. The soft/wet area is be-
tween 200-500 square feet in area.
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One of the two observation wells placed in the dam.
Each of these observation wells is located in the cen-

ter of the embankment sections.

Hole location west dam section, Tess the 1/2 cubic yard
in size. A number of animal holes have been located in

the area. The origin of this hole is unknown.




8. Note spillway entrance channel at west end of dam. The
channel is not lined.

9. Spillway necks down from 35 feet to this 10 foot
section.
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Gatehouse where flows are regulated to augment flow
into New York State Barge Canal. A home below the dam
can be seen in this photograph. The Village of
Hamilton is located less than 2 miles downstream.

Riprap on the dam is in poor condition. Large tree

stumps remain along the water's edge.
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12. Close-up of riprap shows irregularity and generally
small rocks.
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PHASE [ INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
NAME OF DAM - LAKE MORAINE DAM  ID# - NY 354

SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

b.

Authority

Authority for this report is provided by the National Dam Inspection
Act, Public Law 92-367 of 1972. It has been prepared in accordance
with a contract for professional services between Dale Engineering
Company and The New York State Department of Environmental Conserva-
tion.

Purpose of Inspection

The purpose of this inspection is to evaluate the existing condition
of the Lake Moraine Dam and appurtenant structures, owned by the New
York State Department of Transportation, and to determine if the dam
constitutes a hazard to human life or priperty and to transmit find-
ings to the State of New York.

This Phase I inspection report does not relieve an Owner or Opera-
tor of a dam of the legal duties, obligations or liabilities asso-
ciated with the ownership or operation of the dam. In addition, due
to the limited scope of services for these Phase I investigations,
the investigators had to rely upon the data furnished to them.
Therefore, this investigation is limited to visual inspection, review
of data prepared by others, and simplified hydrologic, hydraulic and
structural stability evaluations where appropriate. The investiga-
tors do not assume responsibility for defects or deficiencies in the
dam or in the data provided.

1.2 DESCRIPTION OF PROJECT

Description of Dam and Appurtenances

The Lake Moraine Dam is an earth fill structure which impounds the
waters of Payne Brook, a tributary of the Chenango River. The dam is
composed of two separate sections which abut near the center at a
natural hill. The westerly section is 800 feet long and has a maxi-
mum height of approximately 56 feet. The easterly section is 600
feet long with a maximum height of about 36 feet. The overall length
of the dam is approximately 1400 feet. The emergency spillway is
Tocated near the west abutment of the dam. A short earthen approach
channel connects the 35 foot wide, broad crested weir masonry spill-
way to the impoundment. The spillway discharges through a 10 foot
wide masonry channel into the receiving stream. This channel is con-
structed in original ground near the west abutment of the dam. A

e ————
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d.

e.

f.

g.

h.

gate house located at the toe of the westerly section of the dam
controls discharge from the impoundment into Payne Brook. Flows from
Payne Brook are then discharged through a canal into Oriskany Creek.
Two, 18 inch pipes are controlled by gate valves in the gate house.

Location

The Lake Moraine Dam is located in the Town of Madison, Madison
County, New York.

Size Classification

The maximum height of the dam is approximately 57 feet. The storage
capacity of the impoundment is approximately 1,700 acre feet.
Therefore, the dam is in the Intermediate Size Category as defined by
The Recommended Guidelines for Safety Inspection of Dams.

Hazard Classification

Payne Brook, the receiving stream from the Lake Moraine Dam flows
through the Village of Hamilton and across the campus of Colgate
University. Therefore, the dam is in the High Hazard Category as
defined by The Recommended Guidelines for Safety Inspection of Dams.

Ownership

The dam is owned by the New York State Department of Transportation.

Waterway Maintenance Subdivision: Region Two:

New York State - DOT New York State - DOT

Main Office - State Campus State Office Building

1220 Washington Avenue Utica, New York 13501

Albany, New York 12232 Engineer - Mr. Frank Jennings
Director - Mr. Joseph Stellato (315) 797-6120

(518) 457-4420

Purpose of the Dam

The dam is used to regulate flows in Payne Creek for flow augmenta-
tion in the Barge Canal. Lake Moraine is also used for recreational
purposes.

Design and Construction History

The dam was constructed in approximately 1836.

Normal Operational Procedures

The facility is operated by the New York State Department of Trans-
portation. The main function of the facility is to provide adequate
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flows in Oriskany Creek for flow augmentation in the Barge Canal. In
order to fulfill this function, the valves in the gate house are
manipulated to control the flow into Payne Brook.

1.3 PERTINENT DATA

b.

Ce

d.

f.

Drainage Area

The drainage area of Lake Moraine Dam is 8.21 square miles.

Discharge at Dam Site

No discharge records are available for this site.

Computed discharges:

Ungated spillway, top of dam
Ungated spillway, design flood
Gated drawdown

Elevation (Feet above MSL)

Top of dam

Maximum pool - 1/2 PMF

Spillway crest

Stream bed at centerline of dam

Reservoir

Length of maximum pool
Length of normal pool

Storage

Top of dam
Normal pool

Reservoir Area

Top of dam
Maximum pool
Spiliway pool

Dan

Type - Earthen
Length - 1400+ feet
Hei t - 57+ feet

1,070 cfs
1,640 cfs est. from plans
Unknown

1215.5
1217.0
1211.0
1168

10,500+ ft
9,000% ft

2,850 acre feet
1,717+acre feet

260+ acre
265+ acre (1/2 PWF)
250+ acre

Freeboard between normal reservoir and top of dam - 4.5 feet

Top width - 10+ feet
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i.

Side slopes - Downstream - 3 vertical/l horizontal, Upstream - 2
vertical/2.5 horizontal

Zoning - None

[mpervious core - Unknown

Grout curtain - Unknown

Spillway

Type - Broad crested weir

Length - 35 feet

Crest elevation - 1211.0

Gates - N/A

U/S channel - Earthern side slopes

D/S channel - Concrete lined 9.8 feet wide

Regulating Outlets

Two, 18 inch pipes with gate valves
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2.1

2.2

2.3

2.4

SECTION 2 - ENGINEERING DATA

DESIGN

No design information was available for the evaluation of this dam.
A survey of the dam site was conducted by Dale Engineering Company
and is included as Figure 2.

CONSTRUCTION

No information regarding the construction of this facility was avail-
able. Sub-surface exploration logs taken in July of 1979 by the New
York State Department of Transportation are included in the report.

OPERATION

No Operation Manual is known to exist for this structure.

EVALUATION

The data available for this report is not adequate to perform a de-
tailed analysis of the embankment. However, the visual inspection
was adequate to complete this Phase I report.

L3 L5 L0 0N

iy e Sl 5




.

: ——
P gy ey P peesy B B PR BRR MEm em R Guy ouN N =N =S
—

3.1 FINDINGS

b.

SECTION 3 - VISUAL INSPECTION

e SO OTE TE NR

General

The Lake Moraine Dam was inspected on August 9, 1979. The Dale
Engineering Company Inspection Team was not accompanied by a repre-
sentative of the Owner on the this inspection.

Dam

At the time of the inspection, the water elevation in the impoundment
was approximately 2 feet below the crest of the emergency spillway.

The east abutment of the dam terminates in an area that is built-up i
with summer cottages. The ground elevations in this area is lower ‘
than the top of dam elevations. This would allow high water flows to

pass around the dam and down parallel to the toe into the receiving
stream.

The riprap on the easterly section of the dam was generally in poor
condition. Many areas have sloughed away and large trees which have
recently been cut from the face of the dam have displaced the riprap. *®
The top of the dam is irregular in both vertical and horizontal ~

alignment, although no general settlement of the dam structure was
noted.

A poorly defined stone lined ditch runs parallel to the toe of the
westerly portion of the dam. Some flowing water was observed in this
ditch, although no specific source for this water was found. The in-
spection took place after a long spell of dry weather, so that it is
unlikely that surface run-off would have caused this amount of flow.
An abandoned outlet structure is located near the center of the
easterly portion of the dam. There is no information regarding this
structure. Water in the abandoned discharge channel near the outlet
from this structure shows evidence of iron oxide precipitation.

Two areas of suspected seepage were discovered near the west abutment
of the easterly section of the dam. These areas were on the face of
the dam at approximately 1/2 of the height of the dam. No flowing
water was noted in these areas, however, definite evidence of mois-
ture and spongy ground conditions were discovered.

The westerly section of the dam is in a similar condition to the
easterly section. The crest of the top of the dam is irregular in
both vertical and horizontal alignment. The riprap at the water's
edge has been displaced by recently cut trees at the water's edge.
The irregularities in the alignment however, are not attributed to
general subsidence of the dam embankment. The dam has been opened to
public travel and many footpaths are in evidence, both along the top
of the dam and on the slopes. These footpaths have been worn bare of
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vegetation and are potential areas for erosion. A small localized
settlement was discovered in the downstream face of the dam just
above the controlled outlet structure. This settlement indicates
displacement of approximately 1/2 of a cubic yard of material (See
Photograph No. 7.?.
The emergency spillway, located at the west abutment of the westerly
embankment, is in generally good condition. The structure is con-
structed of masonry and shows no signs of severe deterioration. A
short approach channel extends from the spillway crest to the im-
poundment. At the time of this inspection, water was standing in the
approached channel. Observation wells have recently been installed
in the center of both the easterly and westerly embankments. These
piezometers are shown on the survey map (See Figure No. 2.).

Ce Control Outlet

The main control outlet structure is located at the toe of the west-
erly embankment. Flows from two, 18 inch pipes, are controlled by
valves into the discharge channel, Payne Brook. An abandoned outlet
located in the easterly section of the dam is presently inoperative.
Standing water near the outlet shows signs of iron oxide precipita-
tion.

P e e s e e e AR R

d. Reservoir Area

{ The reservoir area is fully built-up with summer cottages. The im-
& poundment is approximately 9,000 feet long and approximately 1700
feet wide at its widest point. There are no known areas of bank in-
i stability around this impoundment.

e. Downstream Channel

L The downstream channel is constructed for a short distance below the
controlled outlet structure as a concrete flume. No evidence of re-
cent erosion is noted below the discharge flume.

3.2 EVALUATION

| e |

The visual inspection indicates that seepage problems may exist on
the easterly embankment section of the dam. Both the stone ditch
area near the east abutment of this section and the wet spots on the
face of the embankment near the west abutment should be investigated
to determine the source of this moisture. An investigation should be
undertaken to determine the condition of the abandoned outlet struc-
ture through the easterly section. Remedial work should be taken if
this condition could endanger the stability of the structure. The
riprap on both the east and west sections of the dam should be re-
paired and stumps along the waterline should be removed. The source
of the problem causing the localized settlement in the downstream
face of the dam just above the outlet structure should be investi-
gated and remedial measures taken to rectify this problem.
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4.1

4.2

4.3

4.4

4.5

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

The primary operational procedure is to control the discharge from
the impoundment to augment flows for navigational purposes in the

Barge Canal System. The valves in the outlet structure are manip-
ulated to accomplish this function.

MAINTENANCE OF THE DAM

Maintenance and operation of the dam is controlled by the New York
State Department of Transportation. Maintenance is undertaken annu-
ally and includes cutting of the material on the downstream face of
the dam.

MAINTENANCE OF OPERATING FACILITIES

The gates controlling the flow into the downstream channel are under
the control of the New York State Department of Transportation.
These gates are presently in operational condition.

DESCRIPTION OF WARNING SYSTEM

No warning system is in effect at present.

EVALUATION

The dam and appurtenant structures are inspected at regular inter-
vals by the New York State Department of Transportation. It is evi-
dent from the visual inspection that maintenance has been undertaken
in the recent past. However, the presence of large stumps at the
water's edge and evidence of recent cutting on the face of the dam
indicate that this maintenance has not always been done. The pre-
sence of the two observation wells in the embankment indicate that
the Department of Transportation is pr °ntly undertaking investiga-
tions as to the source of seepage throuyn the embankment.
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SECTION 5 - HYDROLOGIC/HYDRAULIC

5.1 DRAINAGE AREA CHARACTERISTICS

- The Lake Moraine Dam is located in the south center portion of
Madison County two miles east of Hamilton, New York. The dam has a
drainage area of 8.21 square miles. Located just east of Hamilton, a
diversion structure below the dam regulates flows into the Oriskany

! Creek Basin, from which flow augmentation is provided for the Barge
i Canal System west of Utica. The reservoir surface area is 250

acres.
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5.2 ANALYSIS CRITERIA

The purpose of this investigation is to evaluate the dam and spillway
with respect to their flood control potential and adequacy. This has
been assessed through the evaluation of the Probable Maximum Flood
(PMF) for watershed and the subsequent routing of the flood through
the reservoir and the dam's spillway system. The PMF event is that
hypothetical flow induced by the most critical combination of pre-
cipitation, minimum infiltration loss and concentration run-off of a
specific location that is considered reasonably possible for a par-
ticular drainage area. Since the dam is in the Small Dam Category
and is a High Hazard, the Recommended Guidelines for Safety Inspec-
tion of Dams (Ref. 1) require that the spillway be capable of passing
one-half the Probable Maximum Flood.

The hydrologic analysis was performed using the unit hydrograph meth-
od to develop the flood hydrograph. Due to the limited scope of this
Phase I investigation, certain assumptions, based on experience and
existing data were used in this analysis and in the determination of
the dam's spillway capacity to pass the PMF. In the event that the
dam could not pass the 1/2 Probable Maximum Flood without overtop-
ping, an additional analysis is to be performed on potential dam
failure if the dam is designated as a High Hazard Classification.
This process was done with the concept that if the dam was unable to
satisfy this criteria, further refined hydrologic investigations
would be required.

The U.S. Army Corps of Engineers' Hydrologic Engineering Center's
Computer Program HEC-1 DB using the Modified Puls Method of flood
routing was used to evaluate the dam, spillway capacity, and down-
stream hazard.

Unit hydrographs were defined by Snyder coefficients, Ct and Cp. The
Ct values were 2.0 and 3.0 for steeply sloped and flat run-off areas
respectively. Cp was set at 0.625. The drainage area was divided
into sub-areas according to the slope of the terrain. Run-off, rout-

ing and flood hydrograph combining was then performed as inflow to
| the reservoir.
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- The Probable Maximum Precipitation (PMP) was 19.5 inches according to
Hydrometeorological Report (HMR #33) for a 24-hour duration, 200
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square mile basin, while loss rates were set at 1.0 inches initial
abstraction and 0.1 inches/hour continuous loss rate. The loss rate
function yielded 83 percent run-off from the PMF. The PMF inflow
hydrograph was 11,467 and the 1/2 PMF inflow was 5,760. The large
storage capacity of the reservoir reduced these flows to 10,522 cfs
for the PMF and 1,881 cfs for the 1/2 PMF.

5.3 SPILLWAY CAPACITY

The spillway is a weir type structure 35 feet in length. A spillway
coefficient of 3.2 was assigned for the spillway rating curve devel-
opment. The overall discharge capability of the spillway at the top
of dam elevation is 895 cfs.

SPILLWAY CAPACITY WITHOUT BRIDGE BELOW DAM

Discharge Capacity as % o
PMF 10,552 cfs 8.5%
1/2 PMF 1,881 cfs 47.6%

5.4 RESERVOIR CAPACITY

The reservoir storage capacity is given below. This was estimated
for USGS mapping.

Top of Dam 2,980 Acre Feet
Crest of Spillway 1,717 Acre Feet

5.5 FLOODS OF RECORD

There is no information on water levels at the dam site.

5.6 OVERTOPPING POTENTIAL

The HEC-1 DB analysis indicates that the dam will be overtopped as
follows:

OVERTOPPING IN FEET WITHOUT BRIDGE BELOW DAM

PMF 1.86 Feet
1/2 PMF 0.25 Feet

A dam break analysis was performed to determine the significance of
various types of dam breaks on downstream hazards. The residence

immediatley below the embankment would certainly be in the floodway
and would be inundated by a break in the dam. The main hazard area
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analyzed below the dam was the Village of Hamilton which is
approximately 2 miles downstream.

FLOOD ELEVATIONS IN HAMILTON

PMF 1/2 PMF
Dam Does Not Fail 1125.9 ft. 1122.0 ft.
250 Ft. Break In Dam 1129.9 ft. 1124.0 ft.
500 Ft. Break in Dam 1129.0 ft. 1124.0 ft.
750 Ft. Break in Dam 1128.7 ft. 1124.0 ft.
1000 Ft. Break in Dam 1128.7 ft. 1124.0 ft.

The above elevations were estimated from USGS quad sheets. These
elevations are not exact and their significance is in the difference {
between the elevations for flood levels with and without the dam !
break. The maximum difference determined by the analysis was 4 feet
for the PMF and 2 feet for the 1/2 PMF.

5.7 EVALUATION

g gl

B T m———
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The spillway has been determined inadequate to pass the 1/2 PMF Probable
Maximum Flood without overtopping of the dam. Based on the Corps of
Engineers' criteria, the dam is considered to have a seriously inadequate
spillway since the earthen embankment could erode and fail when over-
topped. A dam break analysis determined that flood flows in the Village
of Hamilton, downstream of the dam, would be increased by 2 feet for the
1/2 PMF and 4 feet for the PMF. A residence immediately below the dam
would also be inundated by a dam failure. Other structures are likely to
be located in the floodway between the dam and the Village.

The HEC-1 DB model has determined that the dam would be overtopped by 0.25
feet. A detailed hydrologic analysis of the basin should be performed to
more accurately determine the site specific characteristics of the water-
shed. This investigation should take into consideration all upland stor-

age areas in the watershed to determine the effect of attenuation into the
dam site.
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

This earthen embankment dam, extending generally in an east-west di-
rection, appears to consist of two constructed segments (an east and
a west embankment) which have abutted a natural hill area near the
present center of the existing (total) dam. This dam is an old fa-
cility, and design/construction plans apparently do not exist to pro-
vide information on pre-construction conditions or the materials and
methods of construction. The slopes of the upstream and downstream
faces vary considerably between different sections of the dam, and ,
there is evidence of some past localized sloughings, erosion and : ;
through-the-dam seepage, but as a total structure the dam shows no

tl indication of having experienced serious movements or other struc-

l a. Visual Observations and Data Review

tural instability.

The upstream and downstream slopes have been cleared of brush and §
trees relatively recently. Some tree stumps from the large trees cut !

remain. A small number of holes into the embankment, typical of that
resulting from burrowing animals, exist.

Riprap apparently had been provided for all the dam's upstream slope
(up to about the expected wave elevation) but its present condition
varies from fairly good to non-existant. Embankment erosion from
wave and ice action is occurring at numerous locations.

Water flow believed to be through-the-dam seepage occurs at the down-
stream toe of the easterly dam section. Some damp and spongy areas
also were noted at higher elevations on the downstream slope of this
easterly segment. Two capped observation well pipes, recently in-
stalled by the State Department of Transportation, are in place and
extend through the top of the embankment, presumably to obtain in-

formation on water levels in the embankment to relate to the noted
seepage conditions.

Campsites occupy the western and eastern shores of the lake. The
property on the western shore is generally higher than the dam and
emergency spillway located at the dam's west end. The property on
the east shore adjacent to the dam's east abutment is slightly lower
than the top of the dam and appears susceptible to flooding for a

situation where the emergency spillway could not rapidly dispose of
the lake's excess flood water.

The concrete and masonry emergency spillway and discharge chute is in
serviceable condition. A small brick building (locked at the time of
the inspection) located at the downstream toe near the center of the
dam's western segment apparently houses the lake's outlet structure
controls. A masonry discharge channel extending from this building




b.

Ce.

to a natural channel further downstream is also in serviceable condi-
tion. A stone arch tunnel existing at the downstream toe of the
dam's eastern segment appears to be in good condition but the tunnels
origin and function were not determined.

Geology and Seismic Stability

Lake Moraine Dam is located within the southern New York section of
the Appalachian Plateaus Province.

No bedrock was observed in the vicinity of the dam site. It is not
known if the dam foundation or abutments are in contact with bedrock
which, in this area, are mainly shales with some limestones of the
Marcellus Formation of Middle Devonian age. Bedding in the area
would be close to horizontal, dip less than 1° to the south which is
the general regional dip.

The dam is sited in a drift-filled glacial-trough. According to
Cadwell, 1972, p. D-2, glacial drift in valleys in the region ranges
between 50 and 250 feet thick. Drift in the valley downstream of the
dam is considered to be of deltaic origin and consists of sorted and
stratified sands and gravels. The east and west valley walls to
which the dam is in contact are kame deposits, also sorted and strat-
ified sands and gravels. The knob in the central part of the dam is
of glacial till, unsorted and unstratified glacial debris. This knob
represents debris left behind by a stagnant block of ice. It is
probable that this knob is a topographic high of a valley moraine
which cut across the valley and the fill for the dam was placed atop
that till. Till is considered to be relatively impermeable, whereas
deltaic and kame deposits are generally permeable.

No known faults exist in the vicinity of the dam. According to the
Brittle Structures Map, a lineament (which suggests a possible fault
line) is present 2-1/2 miles northwest of the dam. The lineament
trend is northeast-southwest. Only minor earthquake activity has
occurred in this region. The most severe, V-VI on the Modified
Mercalli scale, occurred in 1840 in the Utica area, about 29 miles
northeast of the dam site. The closest, 21 miles to the northeast,
occurred in 1930 and had an intensity of only II on the Modified
Mercalli scale.

Stability Evaluation

As a total structure, the dam embankment is presently structurally
stable with no imminent failure zones of a proportion dangerous to
the structure being indicated. However, localized erosion and
sloughing is likely along some usptream faces where loss of riprap
and/or past erosion has occurred.

The under-the-dam and through-the-dam seepage noted is a condition
which could have an affect on the structure. The causes of such
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seegcge should be determined. (Boring logs for the recently in-
stalled observation wells (Appendix - B) indicate the embankments
include layers or lenses of soil having a high granular content; such
materials could have a high permeability and be the path of through-
the-dam seepage.) In areas where investigation indicates the seepage
possesses a potential for causing its embankment to lose stability,

means to have the seepage condition corrected or controlled should be
undertaken.

Most of the ugstream slope in the vicinity of the zone affected by
lake water requires some rehabilitation and repair: eroded areas
should be stabilized by the addition of crushed rock or gravel mate-
rials, and riprap for the entire upstream length should be improved

to the condition where it will adequately protect embankment material
from erosion.

Animal burrows should be filled to reduce the danger for erosion and
seepage at such locations.

. o

i A RS X A




7.1 DAM ASSESSMENT

SECTION 7 - ASSESSMENT/REMEDIAL MEASURES

a.

b.

Safety

The Phase I visual inspection of the Lake Moraine Dam did not indi-
cate conditions which constitute an immediate hazard to human life or
property. The visual inspection indicates that seepage through the
dam or under the dam may exist on the easterly embankment section of
the dam. Both the stone ditch area near the east abutment and the
wet spots on the face of the embankment indicate the possibility of
through-the-dam seepage. The riprap on both the east and west sec-
tions of the dam is in poor condition and should be localized.
Sloughing has occurred in many areas as well as displacement of the
riprap material by recently cut tree growth at the waterline. The
abandoned outlet structure through the westerly embankment section
shows evidence of leakage and iron precipitate is in evidence of the
channel downstream from the outlet of the structure. Localized
settlement in the downstream face of the westerly embankment section
is noted in the visual inspection. .

The hydrologic/hydraulic analysis indicates that the spillway is in-
adequate to pass the 1/2 Probable Maximum Flood without overtopping
of the dam. Based on the Corps of Engineers' criteria, the dam is
considered to have a seriously inadequate spillway since it is an
earthen embankment which could erode when overtopped.

As a total structure, the dam embankment is presently structurally
stable with no imminent failure zones of a proportion dangerous to
the structure being indicated. However, localized erosion and
sloughing along some of the upstream faces is likely to continue. A
localized seepage discovered in the visual inspection should be
closely monitored and the causes of such seepage should be investi-
gated. Localized settlements and animal burrows should be filled to
reduce the danger of erosion and seepage at such locations.

Adequacy of Information

The dam is an old facility constructed in approximately in 1836. De-
sign and construction plans apparently do not exist to provide fur-
ther information on preconstruction conditions or the materials and
methods of construction. Recent boring logs indicate the embankments
include layers or lenses of scil having a high granular content and
such materials could have high permeability and be a path of
through-the-dam seepage. The available information is adequate for
this Phase I Inspection Report.
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Urgency

The deficiencies noted in the visual inspection while not serious at
the present time could increase in severity during an extreme rain-
fall event or become progressively worse if uncorrected. Therefore,
the investigations recommended below should be undertaken immediately
and should be completed within one year. Remedial words defined by
these investigations should be completed within 2 years.

Need for Additional Investigations

Further hydrologic/hydraulic investigations should be undertaken to
accurately determine the site specific characteristics of the
watershed and their effect on the outflow from the impoundment during
extreme rainfall events. Additional investigations should be
undertaken to determine the source of under/through-the-dam seepage
on the easterly embankment section.

7.2 RECOMMENDED MEASURES

1.

2.

3.

4.

5.

6.

The following steps should be undertaken:

Perform detailed hydrologic/hydraulic analysis of the drainage basin
to accurately determine the effect of the specific characteristics of
the watershed on the outflow of the Probable Maximum Flood. Make the
necessary modifications in the spillway structure to accommodate the
1/2 Probable Maximum Flood outflow.

Monitor the quantity and further investigate the source of under/
through-the-dam seepage in the easterly embankment section.

Investigate the condition of the abandoned outlet structure in the
easterly embankment and undertake remedial measures necessary to mit-
igate the effect of dangerous conditions which may exist.

Repair the riprap along the waterline of the embankment to eliminate
local sloughing of the embankment. Remove tree stumps from the rip-
rap at the waterline.

Provide a program of periodic inspection and maintenance of the dam
and appurtenances, including yearly operation and lubrication of the
reservoir drain system. Document this information for future refer-
ence.

Develop an emergency action plan.
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APPENDIX A
FIELD INSPECTION REPORT
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CHECK LIST
HYDROLOGTC & HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS:

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY):

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY):

ELEVATION MAXIMUM DESIGN POOL:

ELEVATION TOP DAM:

CREST: f
a. Elevation
b. Type
c. Width |
d. Length

e. Location Spillover
f. Number and Type of Gates

OUTLET WORKS:

a. Type

b. Location

c. Entrance Inverts

d. Exit Inverts

e. Emergency Draindown Facilities

HYDROMETEOROLOG I CAL GATES:

a. Type
b. Location
c. Records

MAXIMUM NON-DAMAGING DISCHARGE:
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