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Honorable Edward J. King By
Governor of the Commonwealth of Distribution/
Massachusetts ATIC

* tt HueAvailability Codes *CIState House T .C

Boston, Massachusetts 02133 Avail and/or SPECTED

Dear Governor King:

Inclosed is a copy of the Horsepond Dam (MA-00950) Phase I Inspection
Report, prepared under the National Program for Inspection of
Non-Federal Dams. This report is based upon a visual inspection, a
review of the past performance and a brief hydrological study of the

- dam. I approve the report and support the findings and recommendations
described in Section 7 and ask that you keep me informed of the actions
taken to implement them. This follow-up action is vitally important.

Copies of this report have been forwarded to the Department of Environ-
mental Quality Engineering, and to the owner, Commonwealth of
Massachusetts, Department of Environmental Management, Water Resources
Commission, Boston, MA. Copies will be available to the public in
thirty days.

I wish to thank you and the Department of Environmental Quality
Engineering for your cooperation in this program.

Sincerely,

Incl C. E. EDGAR, III
As stated Colonel, Corps of Engineers

Commander and Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I - INSPECTION REPORT

BRIEF ASSESSMENT

Identification No.: MA 00950

Name of Dam: Horsepond Dam

City: North Brookfield0

County and State: Worcester County, Massachusetts

Stream: Horse Pond Brook

Date of Inspection: December 5, 1980

Horsepond Dam is owned by the Commnonwealth of Massachusetts, and
operated by the Department of Environmental Management, Water Resources
Commission. The dam is a multi-purpose facility located in the eastern *
portion of North Brookfield, Massachusetts and is used for flood control
and fish and wildlife development. The daman earth embankment structure
with a reinforced concrete core wall. creates an impoundment with a
storage of 1,700 acre-feet. .It is 1,900 feet long and has a hydraulic
height of 35.2 feet. There are three dikes in saddles near the left end
of the dam. The principal spillway is a 30-inch reinforced concrete
pipe and discharges to Horse Pond Brook. It acts as the low level
outlet. The emergency spillway is a 200-foot long earth embankment on -

the right side of the dam and also discharges overland through a wooded
area to Fivemile River.

As a result of the visual inspection and a r' view of available
data, Horsepond Dam is considered to be in fair condition. Major
concerns are: extensive vehicle trespassing and consequent erosion of. -

the upstream and downstream slopes of the dam and the crests of the
three dikes; lack of erosion protection on the crest of the dam; wheel
tracks on the downstream slope of Dike C; and trees growing in the
reservoir and at the downstream end of the emergency spillway.

The dam is classified as intermediate in size and a significant
hazard structure in accordance with the recommended guidelines established
by the Corps of Engineers. The test flood range for this dam is the 1/2
Probable Maximum Flood (PMF) to full PMF. Since the dam is a significant
hazard and is in the intermediate size range, the PMF was utilized for
the hydrologic analysis. The test flood inflow was estimated to be
7,830 cubic feet per second (cfs) and resulted in an outflow discharge
estimated to be 4,600 cfs, which would result in the test flood elevation -

approximately the elevation of the top of the dam. The maximum spillway -

. .. . . . . . .
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-capacity with the water level at the dam crest was estimated to be 4,200
cfs, which is approximately the test flood discharge., A major breach to
Horsepond Dam would increase the stage along the immediate downstream
channel leading to Fivemile River to approximately 8 feet. Such a
breach would cause Spencer Road, Hines Bridge Road, and the Lake Lashaway B
Dam at State Route 2 downstream of the dam to be overtopped. It is
estimated that approximately 15 houses along the shore of Lake Lashaway

. would be affected and that they would be subjected to 2-5 feet of flooding. ...- -

It is recommended that the owner engage a qualified registered
professional engineer to: determine the cause of erosion on the down-
stream dam face; specify and oversee repairs for erosion occurring from
vehicle trespassing; specify and oversee construction of adequate
erosion protection for the crests of the dam and dikes; and inspect the
dam for seepage during periods of high pond levels. The owner should
also replace the inlet trash rack and grate, remove specified vegetation,
trees, and brush from the dam site, repair vehicular damage and all
eroded areas, and limit dam access to authorized vehicles only. A
visual inspection should be made once a month. A surveillance program
should be established for use during and after a heavy rainfall, and a
downstream warning program developed.

The recommendation and remedial measures are described in Section 7

and should be addressed by the owner within one year after receipt of
this Phase I Inspection Report.

Howard Shaevi.-
'.ARD Project Manager

A No.28441 ) . M.P.E. No. 28447

3 e,' / SCHOENFELD ASSOCIATES, INC.

/SS

/ " Boston, Massachusetts'. ]

ii
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This Phase I Inspection Report on Horsepond Dam (MA-00950)
has been reviewed by the undersigned Review Board members. In our

opinion, the reported findings, conclusions, and recommendations are

consistent with the Recommended Guidelines for Safety Inspection of
Darns, and with good engineering judgement and practice, and is hereby
submitted for approval.

ARALMAST 11AHTESIAN, MaiBER
Geo technical Engineering Branch
Engineering Division

4/ _

CARN'EY 11. TERZIAN, MEMBER
Design Branch
Engineering Division

josP W. FINEGAN (JR. CHAIRMIAN
Wat Control Branc:

Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division

. . ..-...



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 analysis 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. In
cases where the reservoir was lowered or drained prior to inspection,
such action, 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

..7 operating environment of the structure.

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. 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 interpreted as necessarily posing a highly inadequate condition. The
test flood provides a measure of relative spillway capacity and serves
as an 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.

The Phase I Investigation does not include an assessment of the
need for fences, gates, no-trespassing--signs, repairs to existing fences
and railings, and other items which may be needed to minimize trespassing
and provide greater security for the facility and safety to the public.

"' An evaluation of the project for compliance with OSHA rules and regulations
is also excluded.

iv
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NATIONAL DAM INSPECTION PROGRAM
PHASE I - INSPECTION REPORT

HORSEPOND DAM

SECTION 1 5
PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to initiate a
National Program of Dam Inspection throughout the United States. The
New England Division of the Corps of Engineers has been assigned the
responsibility of supervising the inspection of dams within the New
England Region. Schoenfeld Associates, Inc. has been retained by the
New England Division to inspect and report on selected dams in the
Commonwealth of Massachusetts. Authorization and notice to proceed were
issued to Schoenfeld Associates, Inc. under a letter of October 30, 1980
from Colonel William E. Hodgson, Jr., Deputy Division Engineer. Contract

r No. DACW33-81-C-O0lO has been assigned by the Corps of Engineers for
this work.

b. Purpose

(1) To perform technical inspection and evaluation of nonfederal
dams to identify conditions which threaten the public safety
and thus permit correction in a timely manner by nonfederal
interests.

(2) To encourage and prepare the states to initiate quickly effective
dam safety programs for nonfederal dams.

(3) To update, verify, and complete the National Inventory of
Dams.

1.2 Description of Project

a. Location. Horsepond Dam is located on Horse Pond Brook approx-
imately 700 feet upstream of Fivemile River in 'he town of North Brook-
field, Massachusetts. Fivemile River flows into Lake Lashaway on the
North Brookfield-East Brookfield town line. The outflow from Lake
Lashaway is the East Brookfield River. It flows into the Quaboag River.
The dam is shown on the U.S.G.S. quadrangle sheet f8r North Brookfie~d,
Massachusetts. Its approximate coordinates are N42 -16'-48" and W72 -
02-30". The location of the dam is shown on the preceding page.

.• . . .: ...



S"b. Description of Dam and Appurtenances. Horsepond Dam is an
earth embankment structure having a reinforced concrete core wall. The

*drawings obtained from the owner indicate that the dam is 1,900 feet
long and has a maximum structural height of 41 feet. The height from
the top of the dam to the downstream invert of the low-level outlet is
35 feet. Both the upstream and downstream slopes of the embankment are
covered with coarse grass and weeds which have not been mowed. The
crest of the dam consists of sand and gravel. The drawings indicate
that there are four zones to the embankment, consisting of clayey sand
and gravel, silty sand, clean sands and gravel, and a 50-foot berm.

Appurtenant structures consist of three dikes in saddles near
the left end of the dam, an inlet riser, a 30-inch low-level outlet, and
an outlet impact basin. Dike A is a 120-foot long earthen dike located
approximately 200 feet from the left abutment of the dam. Dike B is a
50-foot long earthen dike located approximately 370 feet west southwest
of Dike A. Dike C is a 270-foot long earthen dike located approximately
120 feet south of Dike B. The top width of each dike is 14 feet. The
emergency spillway is a 200-foot long, 50-foot wide earth embankment
having side slopes of 3H:lV, and discharges overland to Fivemile River.

" The 30-inch outlet is located in the center portion of the dam and
discharges to Horse Pond Brook.

c. Size Classification. The dam is considered to be intermediate

in size because the hydraulic height is 35.2 feet and the storage is
1,700 acre-feet. This is in accordance with the Recommended Guidelines
for Safety Inspections for Dams, which defines an intermediate dam as
having a storage capacilty of 1,000 to 50,000 acre-feet.

d. Hazard Classification. The potential for hazard posed by this
dam is classified as significant. This-is in accordance with the

-. Recommended Guidelines for Safety Inspection for Dams, which defines a
significant structure as one which poses a threat to a few lives. A

£ major breach to Horsepond Dam would result in the overtopping of Spencer
Road, Hines Bridge Road, and the Lake Lashaway Dam at State Route 9. In

.addition, approximately 15 houses along the shores of Lake Lashaway
would be affected. They would be subjected to 2-5 feet of flooding.

e. Ownership. The dam is owned by the Commonwealth of Massa-
chusetts.

" .f. Operator. The dam is operated and maintained by the Commonwealth
of Massachusetts, Department of Environmental Management, Water Resources
Commission, Division of Water Resources, 100 Cambridge Street, Boston,
Massachusetts 02202. The director of the Commission is Mr. William
Kennedy. The operator of the dam is Mr. Michael Beshara, senior civil
engineer. His telephone number is (617) 727-3267.

g. Purpose of Dam. Horsepond Dam is a multi-purpose facility* designed for flood control and fish and wildlife development.

1-2



h. Design and Construction History. Horsepond Dam, completed in
1964, forms part of the Upper Quabog River Watershed Project. It was
built under the Watershed Protection and Flood Prevention Act by the

03 Massachusetts Water Resources Commission (WRC) and the Southern and
Northwestern Worcester County Conservation Districts, with the assistance
of the U.S. Soil Conservation Service.

i. Normal Operation Procedures. The level of the water surface
is self-regulated by the inlet structure. The riser has no control

.- mechanism of any kind.

1.3 Pertinent Data

a. Drainage Area. The area tributary to Horsepond Dam consists
- of 2,600 acres (4.1 square miles) of rolling terrain. There is no

development in the watershed. The maximum watershed elevation is at
about 1,115 feet; the reservoir full elevation is at 678.7 feet.

The area around the dam is mostly wooded. There are no
cottages or dwellings along the shoreline.

T b. Discharge at Dam Site

(1) Outlet works for Horsepond Dam consist of an inlet riser, a
30-inch principal spillway which acts as a low level outlet,
and an outlet impact basin. The invert of the outlet is at
645.0. Maximum discharge of the pipe when the water surface
is at the top of the dam (elevation 678.7) is about 110 cfs.
The emergency spillway is a 200-foot long, 50-foot wide earth
embankment. When the water surface is at the top of dam, the
spillway will have a capacity of 4,200 cfs.

(2) Daily records of maximum water surface elevation are not
£ maintained.

(3) The emergency spillway and outlet capacity with the water
surface at the top of the dam is approximately 4,310 cfs at
elevation 678.7.

(4) The emergency spillway and outlet capacity with the water
surface elevation at the test flood elevation of 678.75 is
approximately 4,600 cfs.

(5) The gated spillway capacity at the normal pool elevation is
not applicable.

(6) The gated spillway capacity at the test flood elevation is not
applicable.

(7) The total spillway capacity at the test flood elevation is
4,200 cfs at 678.75 elevation.

1-3



(8) The total project discharge at the top of dam is 4,310 cfs at
678.7 elevation.

(9) The total project discharge at the test flood elevation of
678.75 is approximately 4,600 cfs. S

c. Elevation (feet NGVD)

(1) Streambed at centerline of dam - 643.5

-m(2) Bottom of cutoff - 640.6 S

(3) Maximum tailwater - unknown

(4) Normal pool - 647.3 (fish and wildlife sediment pool)

(5) Flood control pool - 675.0 5

(6) Emergency spillway crest - 675.0 (not gated)

(7) Design surcharge - unknown

(8) Test flood surcharge - 678.75

(9) Top of dam - 678.7

d. Reservoir (length in feet)

1 (1) Normal pool -750

(2) Flood control pool - 5,100

(3) Emergency spillway crest pool - 5,100

(4) Test flood pool - 5,200

(5) Top of dam 5,200

* e. Storage (gross acre-feet)

(1) Normal pool - 20

(2) Flood control pool - 1,33g

(3) Emergency spillway crest pool - 1,396

(4) Test flood pool - 1,700 .

(5) Top of dam - 1,700

1-4
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f. Reservoir Surface (acres)

(1) Normal pool - 6 (fish and wildlife sediment pool)

1 (2) Flood control pool - 70

(3) Spillway crest pool -70 -

(4) Test flood pool -80

urn (5) Top of dam -80

g. Dam

(1) Type - earth fill with reinforced concrete core wall

(2) Length - 1,900 feet

(3) Hydraulic height - 35.2 feet; structural height - 41 feet

(4) Top width - 14 feet

(5) Side slopes -3 vertical to 1 horizontal

(6) Zoning - Zone I consists of compacted fill, Class B-2 sand and
gravel (SC-GC); Zone II consists of compacted fill, Class B-2
silty sand (SM)

K (7) Impervious core - reinforced concrete

(8) Cutoff - perforated corrigated pipe 10 inches in 3/4-inch
stone

(9) Grout curtain none

" (10) Other - none

h. Diversion and Regulating Tunnel - Not applicable

i. Spillway

(1) Type - the emergency spillway is a section of the gravel road
which provides access to the site; topsoil with grass slope at
0.0285 feet/feet
the principal spillway is a 30-inch concrete pipe located in
the central part of the dam

(2) Length of weir - emergency spillway: 200 feet long by 50 feet
wide
principal spillway: 15 feet

1-5
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(3) Crest elevation - emergency spillway: 675.0
principal spillway: 650.0

(4) Gates - emergency spillway: none
principal spillway: none

(5) U/S channel - emergency spillway: the upstream channel is the
upstream slope of the dam
principal spillway: the upstream channel is below the normal
water surface elevation of the pond I

(6) D/S channel - emergency spillway: there is no defined channel
principal spillway: Horse Pond Brook discharges 700 feet into
Fivemile River

(7) General - emergency spillway: discharges overland to Fivemile .
River
principal spillway: riser structure at upstream end of spillway
and impact basin at downstream end

r j. Regulating Outlet

(1) Invert - 645.0 upstream; 643.0 downstream

(2) Size - 30-inch reinforced concrete pipe, 193 feet long

(3) Description - the outflow enters Horsepond Brook which is anl U earth channel with a bottom width of 10 feet and a sideslope

of 1:1; the channel runs in an easterly direction for approx-
imately 700 feet where it meets Fivemile River

(4) Control mechanism - a riser structure with an elevation of
650.0 is located on the upstream end of the principal spillway

(5) Other - none

1-6



SECTION 2
ENGINEERING DATA

2.1 Design

Both design and as-built drawings were obtained from the Massachusetts
Water Resources Commission. The drawings show plans of the dam and
storage area as well as elevations, sections, and construction details

- of the dam and all appurtenances. Design calculations were obtained
from the Soil Conservation Service.

2.2 Construction

No construction records were available for use in evaluating the
dam. The dam was constructed in 1964 by Welch and Coor Construction
Company, Inc., Springfield, Massachusetts.

2.3 Operation

The level of the water surface is controlled by the riser structure.
It has no control mechanism of any kind.

2.4 Evaluation

a. Availability. The engineering data used in the preparation of
I this report are presented in Appendix B.

b. Adequacy. Available engineering data and design drawings are
considered adequate for a Phase I investigation, although seepage problems
could not be evaluated because of the low water elevation.

m c. Validity. The field investigation indicated that the external
features of Horsepond Dam have not changed substantially from the
design drawings of 1964.

2-1
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SECTION 3
VISUAL INSPECTION

3.1 Findings
a. General. The visual inspection of Horsepond Dam was conducted

on December 5, 1980. The field inspection team consisted of personnel
from Schoenfeld Associates, Inc., D. Baugh Associates, Inc., and Geo-

- technical Engineers, Inc. Two representatives from the Soil Conservation
Service and one from the Massachusetts Water Resources Commission were
also present. Inspection checklists, completed during the field site
visit, are included in Appendix A. Selected photographs of the dam are
contained in Appendix C.

r
Horsepond Dam is a flood-control and fish and wildlife develop-

ment dam. At the time of the inspection the water level in the reservoir
was approximately at the elevation of the riser inlet.

b. Dam. The dam is an earth embankment structure, with a reinforced
concrete core wall approximately 1,900 feet long.

Both the upstream and downstream slopes of the embankment are
. in fair condition, although they arA covered with coarse grass and weeds

which have not been mowed (Photo No. 1). Trespassing by both two-wheel
and four-wheel vehicles and consequent erosion, however, is very extensive,
particularly at the contact between the downstream slope and the left

m I abutment (Photo No. 2), on the downstream slope in the vicinity of the

impact basin (Photo No. 3), along the entire downstream toe of the dam,
and near the toe of the upstream slope between the low-level outlet and
the right abutment (Photo Nos. 4, 5, and 6). These vehicle intrusions
have left the upstream face and the entire toe of the downstream face

j rutted with some erosion noted on the northerly downstream face. No
other signs of distress in the upstream and downstream faces were visible.

The crest of the dam consists of sand and gravel and is totallybare of vegetation. Vehicles are apparently driven frequently over the

entire length of the crest and are responsible for this lack of any
stabilizing grasses on a portion of the spillway/dam crest. This condition
is not as advanced as the one previously mentioned, however.

No seepage was observed anywhere along the downstream face of
the dam, although it must be noted that at the time of inspection the
pool elevation was low.

3-1
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C. Appurtenant Structures. The emergency spillway is a 200-foot
long earth embankment at the right end of the dam (Photo No. 7). It is
excavated in sands and gravels at the right abutment. The spillway
consists of grass-stabilized earth. There is a sparse growth of grass
and weeds in the bottom and on the side slopes of the channel. The
channel discharges into an area that is completely covered with trees
(Photo No. 8). The overall condition of the spillway is good, although
some areas have been bared by vehicular traffic.

The design drawings show three dikes in saddles near the left
PM end of the dam. All three dikes lie on the alignment of a dirt road

which extends north from the dam.

Dikes A and B appear to be in good condition, with no signs of
distress. All have moderate grassy vegetation on both their upstream

- and downstream dike faces.

Dike A, which is the one closest to the left end of the dam,
is so low that it is not distinguishable during a visual inspection.

Dike B, which is the second closest to the dam, is also very
I' low and is distinguishable only because of the presence of vetch which

was planted on the downstream side of the dike.

Dike C is the only dike which has a significant height. There
* was no water against the upstream side of the dike at the time of the

inspection. The dirt road on the crest of the dike is completely bare
of vegetation or other type of erosion protection (Photo No. 9). Both
the upstream and downstream slopes of the dike are covered with a dense
growth of coarse weeds and grass. Vehicle tracks along the downstream
roe of the dike are bare of vegetation and there is significant erosion
on the downstream slope near the left abutment where the dirt road runs
off the top of the dike.

3 Other appurtenant structures consist of an inlet riser (Photo
No. 10), 30-inch reinforced concrete pipe outlet and outlet impact basin
(Photo No. 11). All are in good condition, although the inlet riser did
not have a trash rack and grate at the time of inspection though there
were provisions for one.

Two 8-inch CMP drains were discharging a small amount of water
into the left and right sides of the headwall structure at the impact
basin. These appear to be toe drains. The southerly drain was dry, but
the northerly drain was flowing at one-quarter of capacity.

Three observation wells were observed near the toe of the dam L
- - between the impact basin and the right abutment.
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d. Reservoir. The area immediately adjacent to the pond is
moderately sloped and well vegetated with brush and small- to medium-
sized tress. Many of the trees are growing in the reservoir area, above
the level of the conservation pool but below the elevation of the crest
of the dam. No evidence of significant sedimentation in the reservoir
was observed.

The shoreline shows no signs of sloughing or erosion (Photo
No. 12). A rapid rise in the water level of the pond would not endanger
life or property.

e. Downstream Channel. There are essentially two downstream
channels. One channel is Horse Pond Brook and was excavated from the
low-level outlet in an easterly direction to the Fivemile River (Photo
No. 13). A zone about 25 feet wide on each side of this channel is
maintained free of trees and brush. The second channel is the apparent
remnant of Horse Pond Brook, where it flowed before construction of the
dam. Water was flowing in a ditch along the perimeter of what appears
to be a low berm next to the downstream toe of the dam in the vicinity
of this second channel (Photo No. 14). The entire area downstream of
the dam appears to be a natural swamp which existed before the dam was
built. Because of the generally swampy nature of the area at the down-
stream toe it appears likely that the water flowing in this ditch is
primarily groundwater intercepted by the ditch and that it is not signi-
ficantly affected by seepage from the reservoir, which was at a low
level at the time of the inspection.

[ The man-made downstream channel is in good condition and the
area adjacent to it is free of brush and trees.

3.2 Evaluation

On the basis of the visual inspection the dam is judged to be in
fair condition.

Very extensive vehicular traffic and consequent erosion on the
upstream and downstream slopes of the dam could lead to breaching of the
dam if not prevented.

The crest of the dam is used as a roadway and is completely bare of
vegetation or other erosion protection. Erosion of the crest and breaching
could occur if the dam were to be overtopped. The crests of Dikes A, B,
ad C are all used as roadways and are completely bare of vegetation or
other erosion protection. Erosion of the crasts and breaching could
occur if the dikes are overtopped.

Wheel tracks on the downstream slope of Dike C near the left abutment
* and on the downstream toe area could become a focus for seepage and

* .piping when there is water behind the dike, or for erosion at any time.
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Trees growing in the reservoir may be a source of branches and logs
which could plug the low-level outlet during flood flows.

Trees growing at the downstream end of the emergency spillway at
I the left abutment might catch debris and reduce the capacity of the S

spillway to the extent that the dam might be overtopped during flood
periods.

Grass and coarse weeds growing on both the upstream and downstream
slopes of the dam make it very difficult to inspect those slopes ade-

- quately.

The absence of a trash rack and grate on the riser structure could
result in debris and brush blocking the 30-inch outlet pipe.

Because the water level in the reservoir was very low at the time
of the inspection it was not possible to evaluate whether there are any
seepage problems when the reservoir is at high levels.

The general structural condition of the dam is fair. The visual
inspection revealed only a few negative items leading to this assessment,
including:

(1) Some erosion on northerly downstream slope.

(2) Embankment damage due to vehicular intrusion.

(3) Lack of vegetation control (primarily grasses) on the dam
embankments.

• (4) Lack of a trash rack and grate on the inlet riser.

4 .
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SECTION 4
OPERATIONAL AND MAINTENANCE PROCEDURES

I
4.1 Operational Procedures

a. General. Horsepond Dam is a multi-purpose facility used for
flood control and fish and wildlife development. The level of the water -.-

surface is controlled by a riser located at the upper end of the low-
-- level outlet. S

b. Description of Any Warning System in Effect. No written
warning system or emergency preparedness system exists for the dam.

4.2 Maintenance Procedures

a. General. The Commonwealth of Massachusetts, Department of
Environmental Management, Water Resources Commission, Division of Water
Resources, is responsible for maintenance of the dam. There are no
established procedures or manuals. The dam is inspected each spring by
representatives of the owner, the Soil Conservation Service and the Town
of North Brookfield. Any repairs are made during the summer months by a
Contractor engaged by the owner. The owner inspects the repair work
after completion.

b. Operating Facilities. No formal maintenance procedures for
the operating facilities were disclosed.

4.3 Evaluation

"*- The current operational and maintenance procedures require improve-
ment to insure that normal problems can be remedied within a reasonable
period of time. The dam and appurtenant structures should be visually

l inspected once a month.

The owner should also establish a surveillance program for use - -

*during and immediately after heavy rainfalls. A downstream warning
program to follow in case of emergency should also be developed.

I
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SECTION 5
EVALUATION OF HYDROLOGIC/HYDRAULIC FEATURES

5.1 General

* .. Horsepond Dam is an earth embankment structure having a reinforced
concrete core wall. According to design drawings, the dam is 1,900 feet
long and has a hydraulic height of 35.2 feet. The principal spillway is

- a 30-inch culvert located in the center of the dam and discharges to
Horse Pond Brook. The riser structure on the upstream end of the principal
spillway, with an elevation of 650.0, acts as the low level outlet for
the impoundment. The emergency spillway is a 200-foot long earth embank-
ment on the right side of the dam. The emergency spillway discharges to
Fivemile River. The crest consists of sand and gravel and is totally
bare of vegetation. ..

5.2 Design Data

Hydrological and hydraulic design data were obtained from the Soil
Conservation Service, 451 West Street, Amherst, Massachusetts 01002.

5.3 Experience Data

Daily readings of the water surface elevation are not taken.

5.4 Test Flood Analysis

The hydrologic evaluation was performed utilizing detailed design
information obtained from the Soil Conservation Service, data gathered
during the field inspection and watershed size. The test flood range is
the 1/2 PMF to full PMF for this intermediate structure. The full PMF
test flood was selected because the dam falls on the upper end of the

3 intermediate size range. The drainage basin is essentially mountainous;
however, the "rolling" curve from the Corps of Engineers set of guide
curves was used to account for the large reservoir surface area as
compared to the size of the drainage area.

Based on an estimated maximum probable flood peak flow rate of
- -- 1,910 cfs per square mile and a drainage area of 4.1 square miles, the

test flood inflow was estimated to be 7,830 cfs. The test flood was
routed through the dam in accordance with the Corps of Engineers procedure
for Estimating Effect of Surcharge Storage on Maximum Probable Discharge.
The water surface was assumed to be at elevation 647.3 prior to the
flood routing. The project discharge was estimated to be 4,600 cfs.
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This analysis indicated that the test flood elevation would approximate
the elevation of the top of dam. The maximum spillway capacity with the
water level at the dam crest was therefore estimated to equal the test
flood discharge. The emergency spillway channel has adequate capacity
to handle the test flood discharge.

5.5 Dam Failure Analysis

The impact of dam failure with the reservoir surface at the dam

crest was assessed utilizing the "Rule of Thumb" Guidance for Estimating
Downstream Dam Failure Hydrographs provided by the Corps of Engineers.
The analysis covered a reach extending approximately 4.2 miles downstream
to a point where the Fivemile River reaches and overtops Lake Lashaway
Dam and State Route 9. Based on this analysis, Horsepond Dam was classi-
fied as a significant hazard.

The flow prior to the breach was estimated to be 4,300 cfs. As a
result of a major breach, the flow would increase to 83,000 cfs. Because

the reaches are flat and wide, the antecedent flow was not considered
when the stage increases were computed.

A major breach to the Horsepond Dam would increase the stage along

the immediate downstream channel of Horse Pond Brook by approximately 8
feet. Such a breach would cause Spencer Road, Hines Bridge Road, and
the Lake Lashaway Dam at State Route 9 downstream of the dam to be
overtopped. It is estimated that approximately 15 houses along the
shore of Lake Lashaway would be affected. They would be subjected to 2-

K 5 feet of flooding as a result of the breach.
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SECTION 6
" -EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The general structural stability of the earth embankment dam is
fair as evidenced by the vertical, horizontal, and lateral alignment.
Damage to dam embankments by vehicular intrusion does not compromise

-structural stability. No seepage through the dam could be detected nor
could evidence of past seepage be found which would indicate structural
problems.

The following conditions observed during the visual inspection are
indicative of problems that could result in long-term structural in-
stability.

(1) Very extensive trespassing and consequent erosion on the
upstream and downstream slopes of the dam could lead to breaching
of the dam if not controlled.

(2) The crest of the dam is used as a roadway and is completely
bare of vegetation or other erosion protection. Erosion of -
the crest and breaching could occur if the dam were to be
overtopped.

(3) The crests of Dikes A, B, and C are all used as roadways and -

are completely bare of vegetation or other erosion protection.
Erosion of the crests and breaching could occur if the dikes
are overtopped.

(4) Wheel tracks on the downstream slope of Dike C near the left
1 abutment and on the downstream toe area could become a focus

for seepage and piping when there is water behind the dike, or
for erosion at any time.

6.2 Design and Construction Data

Design drawings are available for this dam. The drawings show that
the embankment is zoned. Zone I consists of the core and a connecting
horizontal blanket having a maximum thickness of 4 feet under the upstream
shell. This zone is specified as clayey sand and gravel. Zone II,
consisting of the upstream and downstream shells, is specified as a
silty sand. Zone III consists of a short blanket drain having a minimum
thickness of 3 feet at the downstream toe and is specified as clean
sands and gravels. Zone IV is a berm extending about 50 feet upstream

. from the upstream toe of the dam, apparently to prevent a sliding failure
in the foundation.

)
L
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The design data indicate that the foundation is predominantly sand
and silty sand, with occasional glacial till and occasional stiff clay.
Peat, having a maximum thickness of 3 feet and an average thickness of 2
feet, covered approximately one-quarter of the area where the embankment

0 was built. No bedrock was encountered in any of the borings or test
pits that were made during the design studies.

The drawings call for drain pipes in the short blanket drain at the
downstream toe of the dam, and these are apparently the drains that were
observed in the right and left walls of the headwall at the impact
basin. The drawings also call for six anti-seep collars on the low-
level outlet pipe.

Apparently no seismic analysis of the stability of the dam was
made.

6.3 Post-Construction Changes

No post-construction changes were observed.

6.4 Seismic Stability
F

This dam is in Seismic Zone 2 and, in accordance with the Phase I
guidelines, no seismic analysis is warranted.
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

" - 7.1 Dam Assessment

a. Condition. After consideration of the available information,
the results of the visual inspection, contact with the owner, and
hydraulic/hydrologic studies, the general structural condition of Horsepond
Dam is judged to be fair. The following conditions are indicative of
potential long-term problems:

(1) Extensive trespassing by unauthorized vehicles and consequent
erosion on the upstream and downstream slopes of the dam could
lead to breaching of the dam if not controlled.

(2) The crest of the dam is used as a roadway and is completely
bare of vegetation or other erosion protection. Erosion of
the crest and breaching could occur if the dam were to be
overtopped.

(3) The crests of Dikes A, B, and C are all used as roadways and
are completely bare of vegetation or other erosion protection.
Erosion of the crests and breaching could occur if the dikes
are overtopped.

(4) Wheel tracks on the downstream slope of Dike C near the left
abutment and on the downstream toe area could become a focus
for seepage and piping when there is water behind the dike, or
for erosion at any time.

(5) Trees growing in the reservoir may be a source of branches and
logs which could plug the low-level outlet.

(6) Trees growing at the downstream end of the emergency spillway
at the left abutment might catch debris and reduce the capacity
of the spillway.

(7) The absence of the trash rack and grate on the riser could
result in debris and brush blocking the 30-inch outlet pipe.

b. Adequacy of Information. The information obtained from the
design drawings and the results of the visual inspection are adequate
for the purposes of this Phase I inspection, although grass and coarse
weeds growing on the upstream and downstream slopes of the dam make it
impossible to inspect those slopes adequately. The low level of water
in the reservoir at the time of the inspection make it impossible to
evalute whether there are any seepage problems when the reservoir is at
high levels.
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c. Urgency. The owner should implement the recommendations in
7.2 and 7.3 within one year after receipt of this Phase I report,
except as noted.

7.2 Recommendations

The following investigations should be carried out and needed
corrections performed under the direction of a registered engineer
qualified in the design and construction of dams.

(1) Determine the cause of erosion on the downstream dam face.

(2) Specify and oversee construction of repairs for the erosion
that has occurred as a result of trespassing on the upstream
and downstream slopes of the dam and on the downstream slope
and downstream toe area of Dike C.

(3) Specify and oversee construction of adequate erosion protection
for the crests of the dam and Dikes A, B, and C.

(4) Inspect the dam for seepage during periods of high pond levels.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner should:

(1) Replace the trash rack and grate immediately. Prior to replace-

ment, however, the owner should inspect the pipe to insure
that no debris or brush have collected in it.

(2) Remove vegetation from the inlet area.

(3) Remove trees and brush between the downstream end of the
spillway at the left abutment and the Fivemile River.

(4) Limit dam access to authorized vehicles only.

(5) Visually inspect the dam and appurtenant structures once a
month.

(6) Mow the grass on a regular basis.

(7) Engage a registered professional engineer qualified in the
design and construction of dams to make a comprehensive technical
inspection of the dam once every year.

(8) Establish a surveillance program for use during and immediately
after heavy rainfall and also a downstream warning program to -

follow in case of emergency.

7.4 Alternatives

There are no practical alternatives to the remedial measures
described in Section 7.3.
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APPENDIX A

INSPECTION-CHECK LIST



VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

PROJECT Horsepond Darn DATE Dec. 5. 1980

TIME 10:20

WEATHER Clear, Cold

W.S. ELEV. 650.1 UPSTREAM
643.9 DOWNSTREAM

PARTY:

da1. Howard Shaevitz. SAl 6. Bill Sutcliffe, SCS

2. Peter Austin, DBA 7.___ ___________

3. Ronald Hirschfeld, GEl 8. _ ____________

4. Ernie Struzziero. MWRC 9.______________

5. Larry Boutiette. SCS 10. ______________

PROJECT FEATURE INSPECTED BY REMARKS

1. Hydrology/Hydraulics -Howard Shaevitz

2. Structural Stability Peter Austin

3. Soailq and Gpolngy Ronald Hirschfeld

4.

p5.

6.

7.

8.

9.

- 10.
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PERIODIC INSPECTION CHECKLIST

PROJECT Horsepond Dam, MA DATE Dec. 5, 1980

PROJECT FEATURE Dam Embankment NAME ___________

DISCIPLINE ______________ NAME _ ________

AREA EVALUATED CONDITION

DAM EMBANKMENT

-Crest Elevation 678.7

Current Pool Elevation 650.1

Maximum Impoundment to Date Unknown

Surface Cracks None observed

Pavement Condition Not paved

Movement or Settlement of Crest Crest is slightly irregular

Lateral Movement None observed

Vertical Alignment Good

Horizontal Alignment Good

Condition at Abutment and at Good
Concrete Structures

Indications of Movement of None observed
Structural Items on SlopesSeeetspsigaarnl

Trespassing on Slopes due to both 2-wheel & 4-wheel
vehicles

Sloughing or Erosion of Slopes Significant erosion in vehicle
or Abutments tracks

Rock Slope Protection -Riprap No riprap
Failures

Unusual Movement or Cracking at None observed
or Near Toe

Some water flowing in ditch
Unusual Embankment or Downstreamarud owsemegef

Seepageberm at downstream toe in
vicinity of old channel

Piping or Boils None observed

tFoundation Drainage Features None observed
Two CMP drains discharge in

Toe Drains concrete structure at downstream
end of low level outlet

Instrumentation System 3 wells at downstream toe

Vegetation A-2 Grass and coarse weeds



PERIODIC INSPECTION CHECKLIST

PROJECT Horsepond Dam DATE Dec. 5, 1980

PROJECT FEATURE Dike Embankment NAME __________

DISCIPLINE __ _ _ NAME ___

AREA EVALUATED -CONDITION

DIKE EMBANKMENT Dike A

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date

Surface Cracks None observed

Pavement Condition Not paved

Movement or Settlement of Crest None observed

Lateral Movement None observed

Vertical Alignment Good

Horizontal Alignment Good

Condition at Abutment and at Good
Concrete Structures

Indications of Movement of None observed
Structural Items on Slopes

UTrespassing on Slopes None

Sloughing or Erosion of Slopes None
or Abutments

Rock Slope Protection -Riprap No riprap
Failures

Unusual Movement or Cracking at None observed
or Near Toe

&Unusual Embankment or Downstream None
Seepage

Piping or Boils None

Foundation Drainage Features None observed

Toe Drains None observed

Instrumentation System None observed

Vegetation Crest is bare sand & gravel; coarse
p.weeds & grass on Slopes
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PERIODIC INSPECTION CHECKLIST

PROJECT Horsepond Dam DATE Dec. 5, 1980

PROJECT FEATURE Dike Embankment NAME

DISCIPLINE NAME .....

AREA EVALUATED CONDITION

DIKE EMBANKMENT Dike B

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date

Surface Cracks None observed

Pavement Condition Not paved

Movement or Settlement of Crest None observed

Lateral Movement None observed

Vertical Alignment Good

Horizontal Alignment Good

I ICondition at Abutment and at Good
Concrete Structures

Indications of Movement of None observed
Structural Items on Slopes

II Trespassing on Slopes None

Sloughing or Erosion of Slopes None
or Abutments

Rock Slope Protection - Riprap No riprap
Failures

Unusual Movement or Cracking at None observed
or Near Toe

Unusual Embankment or Downstream None
Seepage

Piping or Boils None

Foundation Drainage Features None

Toe Drains None

" .Instrumentation System None

Vegetation Crest is bare sand & ravel; coarse
weeds & grass on slopes; vetch on
downstream slope
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PERIODIC INSPECTION CHECKLIST

PROJECT -Horsepond -Dam DATE Dec. 5, 1980

PROJECT FEATURE Dike Embankment NAME___________

DISCIPLINE __ _ _ NAME ___

AREA EVALUATED CONDITION

DIKE EMBANKMENT Dike C,

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date

Surface Cracks None observed

Pavement Condition Not paved

Movement or Settlement of Crest None observed

Lateral Movement None observed

Vertical Alignment Good

Horizontal Alignment Good
[ Roadway down downstream slope at

Condition at Abutment and at left abutment. Vehicle tracks down
Concrete Structures downstream slope at right abutment.

Indications of Movement of None observed

StutrlIem nSoe Wheel tracks on downstream slope
Trespassing on Slopes of downstream toe area.

Sloughing or Erosion of Slopes Significant ero.sion in roadway at
or Abutments left abutment

Rock Slope Protection -Riprap No riprap
Failures

Unusual Movement or Cracking at None observed
or Near Toe

Unusual Embankment or Downstream None
* Seepage

Piping or Boils None

Foundation Drainage Features None observed

Toe Drains None observed

Instrumentation System None observed

Vegetation Crest is bare sand & gravel; coarse
weeds & grass on Slopes
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PERIODIC INSPECTION CHECKLIST

PROJECT Horsepond Darm DATE Dec. 5, 1980

PROJECT FEATURE Intake Channel NAME ___________

DISCIPLINE ______________ NAME ___________

AREA EVALUATED CONDITION

U OUTLET WORKS - INTAKE CHANNEL
AND INTAKE STRUCTURE

a. Approach Channel

Slope Conditions Good

Bottom Conditions Not visible beneath pond

Rock Slides or Falls None

Log Boom None

Debris None

Condition of Concrete Lining Not applicable

Drains or Weep Holes Not applicable

b. Intake Structure

Condition of Concrete Good

Stop Logs and Slots None
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PERIODIC INSPECTION CHECKLIST

PROJECT Horsepond Dam DATE Dec. 5, 1980

* ~PROJECT FEATURE Control Tower NAME _ _ _ _ _ _

DISCIPLINE _______________ NAME____________

AREA EVALUATED CONDITION

OUTLET WORKS -CONTROL TOWER Not applicable

- a. Concrete and Structural

General Condition

Condition of Joints

Spalling

Visible Reinforcing

Rusting or Staining of Concrete

* Any Seepage or Efflorescence

Joint Alignment

Unusual Seepage or Leaks in

Gate Chamber

Cracks

Rusting or Corrosion of Steel

b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

El evator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System
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PERIODIC INSPECTION CHECKLIST

PROJECT Horsepond Dam DATE Dec. 5, 1980

PROJECT FEATURE Transition & Conduit NAME

* DISCIPLINE NAME .

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION Unknown

AND CONDUIT

General Condition of Concrete

Rust or Staining on Concrete

Spalling

Erosion or Cavitation

Cracking

Alignment of Monoliths

*. Alignment of Joints

Numbering of Monoliths
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PERIODIC INSPECTION CHECKLIST

PROJECT Horsepond Dam DATE Dec. 5, 1980

PROJECT FEATURE Outlet Structure NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL

General Condition of Concrete Good

Rust or Staining on Concrete None

Spalling None

Erosion or Cavitation None observed

Visible Reinforcing None

Any Seepage or Efflorescence None observed

Condition at Joints Good

Drain Holes None observed

Channel

Loose Rock or Trees Overhanging None
Channel

Condition of Discharge Channel Good
iI

VL
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PERIODIC INSPECTION CHECKLIST

PROJECT Horsepond Dam DATE Dec. 5, 1980

PROJECT FEATURE NAME '-_--

DISCIPLINE NAME___ _ NM-

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR.
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

General Condition Some trees growing in channel

Loose Rock Overhanging None
Channel

Trees Overhanging Channel Trees overhang channel

Floor of Approach Channel Sand and gravel
Not Applicable: "Spillway"

b. Weir and Training Walls is the crest of the dam, which
is earth embankment

General Condition of Concrete

Rust or Staining

Spalling Cracks sporadically located along P
the floor

Any Visible Reinforcing

Any Seepage or Efflorescence

3 Drain Holes Not applicable

c. Discharge Channel

General Condition Poor
S

Loose Rock Overhanging Channel None

Trees Overhanging Channel Many trees growing in channel beyond
cut section of spillway -

Floor of Channel Sand and gravel
LS

Other Obstructions Trees as noted above

* .•
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PERIODIC INSPECTION CHECKLIST

PROJECT Horsepond Dam DATE Dec. 5, 1980

PROJECT FEATURE Service Building NAME -__

D DISCIPLINE NAME __ _

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE Not applicable

- a. Super Structure

Bearings

Anchor Bolts

Bridge Seat

Longitudinal Members

Underside of Deck

-r Secondary Bracing

Deck

Drainage System

K[ Railings

Expansion Joints

Paint

b. Abutment & Piers

General Condition of Concrete

Alignment of Abutment

Approach to Bridge

Condition of Seat & Backwall

A-17
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APPENDIX B

ENGINEERING DATA



Available Engineering Data

Plans of Horsepond Dam were obtained from the Massachusetts Depart-
ment of Environmental Management, Water Resources Commission, 100 Cambridge
Street, Boston, Massachusetts 02108. The drawings are dated 1964.
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t-AS-TRIAL' OPERATION AND MAINTENANCE U.S. Dept. of Agriculture
:7 ~/76 INSPECTION RECORD Soil Conservation Service

LIPEQQ~f L,?-e- ivt, Insection Date 5 '

Sit*e Name/No. 4/4 R,.5Eanllq Type IT,/L'P'A vS
.ype of Inspection: Special Structure Operation: Satisfactory

Annual Unsatisfactory

Sponsoring Local Organization: Dw~ o~ wfTcnq '-e
Present 'for Inspection: C~Np 57gLz2Ij4), :wrCY- I Ao' c 1 YT
fITfm I s CS '1 6 O, ko-_6GLL O6e oeOK Ros CitL,1, I'gt-SD CZ

ITEM Coridi- Mitnne&NeeRparEs i Agreed Date
iion * mated JRepairs to

_________ S_ or U _______________________Costs bhe Comsleted,

1. Vegetation v DoJT FCA4 S£~)=5. Rj

2. Fences F1410uE- (lr &?JG7_0 U,'Z F-f - TAi

3. Principal T7 7F___ U P ft" P )z P_ M 0V C pgz1s r6 t-1 -jL
Spillway V r, fttvV0 0 cjflpp P. /30

4.* EmergencyFiLlJ ZP-R u$/6
* Spillway Io__ - j0

9.Embankment NO .TLz

& Riprap C
6. Reservoir

Area

* 7. Gates or
Valves

8. Outlet 0 Iq Fvo-',rti.I
*Channels () 0T 6-5 7_

9.~ Structure
Drainage
Out lets _______

10. Access Rd. r -r Z N6L=L5r -61,r r+L
j4o1+L rc.C5Lf 0 ',. rk~r PJC(C!, -roC I

* REMARKS:(over) Satisfactory; U Unsatisfactory

, ~District Conservationist) (roject Egne)(SLO RepresentaV..
(Report due,annually: July I.



,/2/ INSPECTION RECORD Soil Conservation Service

Project II 'io: f (htt) % Inspection Date / 2 f
Site Name/No. Hov >.')Wi/ Type M 4-;/ - te k 4,65

Type of Inspection: Special El Structure Operation: Satisfactory ED
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Present for Inspection:, . 4 rjZ.7 ,..:-, _.k, //.4, Arf 1/1c/.q Z S.
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tion * mated Repairs to

IS or U Costs be Comnlet-

1. Vegetation S

2. Fences , 104- 4- 4- -1 -. 00b0

3. Print pal
Spillway

4. Emergency R rot ISpillway l f ,. .. . ., /4 -" -

5. Embankment ..Rp a

& Riprap

~6. raReservoir -- vq* e J Q,-, : € " 0 l , - ..
6.Area -V J- -~ 1'-1 4 /9>

7. Gates ori ~Valves

Channels ' C, c. oo J 1  y

9. Structure
Drainage S
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* 1. L) '4,
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- QUABOAG RIVER WATERSHED

9) -

-- "HORSEPOND SITE

1. Place 12' entrance gate according to spec.
Gate to be supplied by W. R.
Gate stored @ F & P yard in Clinton
1- 4" x 6' lally column embedded in concrete leaving
3' opening from gate

2. Repair all sides slopes - damaged by vehicle, reloam
and reseed damaged area and Emergency Spillway

3. Repair all damaged areas by vehicles
@ Reservoir Area - re-loam and re-seed

4. @ Outlet channel remove brush and tree growth
complete length of channel

I 5. Place gravel length of Top of Dam and areas that have

. been damaged

6. Place three 4" dia x 6' lally columns embedded in

concrete at discharge side of channel and repair barbed
* wire fence.

7. Remove all trash and debris in Area

8. Cement around plaque

SUCKER SITE

1. Remove debris @ Trash Rack and along embankment

2. Cut brush and growth along both sides of channel

3. Clean-out area @ culver drain near entrance ..

" 4. Paint entrance gate

. . . - . . . . . . . ... . . . . . .



APPENDIX C

SELECTED PHOTOGRAPHS

(Index to Photographs is Found in Appendix B)



m S

Photo No. I - View from crest at location of low-
level outlet showing crest, upstream
slope and right abutment. Both

abutments ar sand and gravel.

a S

* S

Photo No. 2 -Downstream slope of dam viewed from
left abutment. Wheel tracks on lower
portion of slope.

c-"



Photo No. 3 - Impact basin for principal spillway. S

Major trespassing and erosion problem
on downstream slope on both sides of
outlet.

Photo No. 4 - Evidence of trespassing and erosion
on upstream slope where it meets P

berm.

C-2

...... ............ ...................... -i. ."..'. -



Photo No. 5 -Upstream slope and berm view from
right side of dam.

Photo No. 6 -Close-up view
of wheel ruts
on berm between
riser and right
end of dam.

L

C-3



Photo No. 7 -View of emergency spillway from
right abutment looking upstream.

Photo No. 8 -View downstream from right bank
of emergency spillway.

C-4



I- . .

I- T

Photo No. 9 - Dike C and right dike abutment viewed
from left dike abutment. Sand and
gravel road on crest, no vegetation.

I 4

* 4

i!

I " .• ,. o

Photo No. 10 - Riser for principal spillway.
Note supports for missing trash
rack and grate.

C-5

I 9



bs . -owns.rea

end of principal
spillway.

AS

Photo No. 12-View upstream from crest; riser
structure is in foreground

C-6



:t T

Photo No. 13 -View downstream along Horsepond Brook
at outlet of principal spillway.

IdI

Photo No. 14 -Standing water in drainage ditch
at downstream edge.

C-?
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APPENDIX E

INFORMATION AS CONTAINED IN THE NATIONAL INVENTORY OF DAMS
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