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ATTUNiION Of

NEDED

Honorable Michael S. Dukakis
Governor of the Commonwealth of

Massachusetts
State House
Boston, Massachusetts 02133 NOV , ,

Dear Governor Dukakis:

I am forwarding to you a copy of the Dorothy Pond Dam Phase I Inspection

Report, which was prepared under the National Program for Inspection of

Non-Federal Dams. This report is presented for your use and is based

upon a visual inspection, a review of the past performance and a brief

hydrological study of the dam. A brief assessment is included at the

beginning of the report. I have approved 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 a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-

mental Quality Engineering, the cooperating agency for the Commonwealth

of Massachusetts. In addition, a copy of the report has also been fur-

nished the owner, Buck Brothers, Inc., Box 192, Millbury, Masssachusetts

01527.

Copies of this report will be made available to the public, upon re-

quest, by this office under the Freedom of Information Act. In the case

of this report the release date will be thirty days from the date of

this letter.

I wish to take this opportunity to thank you and the Department of

Environmental Quality Engineering for your cooperation in carrying out

this program.

Sincerely yours,

Incl VHN P. CHANDLER

AS stated C lonel, Corps of EngineersAstt vision Engineer
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NATIONAL DAM INSPECTION

PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

Identification No.: MA00146

Name of Dam: Dorothy Pond

Town: Millbury

County and State: Worcester County, Massachusetts

Stream: Tributary of Blackstone River

Date of Inspection: June 5, 1978

Dorothy Pond Dam which was constructed around
1825 is an earthfill dam with an upstream mortared
masonry headwall. The dam has a maximum height of 13
feet and is approximately 200 feet long. The outlet
conduit is a 24-inch diameter cast-iron pipe
controlled by a rack and pinion operated wooden slide
gate. The spillway, which is located 180 feet west
from the dam, consists of a mortared stone paved
channel that discharges into an earth channel.

A railroad embankment which is situated 500
feet upstream from the dam divides Dorothy Pond into
two sections. A 4.5-foot by 5-foot box culvert
transmits flow between the two sections.

There are no plans, specifications, or computa-
tions available from the Owner, County, State, or Town
offices regarding the design, construction, or repairs
of this dam except for a drawing showing proposed
changes in the outlet mechanism and core wall, dated
August 28, 1900.

Due to its age, Dorothy Pond Dam was neither de-
signed nor constructed by current approved state-of-
art methods. Based upon the visual inspection at the
site, the lack of engineering data available, and limited
operational or maintenance evidence, there are areas of
concern which must be corrected to assure the continued
performance of this dam. Generally, the dam is con-
sidered to be in fair condition. However, there are
several visible signs of distress which indicate a



,potential hazard at this site: slight-to-moderate
seepage at the downstream toe of the dam, erosion on the
upstream headwall and face of the dam, large trees on
the dam crest, and accumulation of debris in the spill-
way channel. Between the Town and the dam there are two
smaller dams, two factories, about 24 residences, and a
power transmission line. However, in the event of dam
failure few lives would be lost since the flood wave
would be attenuated by the upstream railroad embank-
ment and dissipated by the lower ponds, causing appre-
ciable property damage but minimal loss of life.

Hydraulic analyses indicate that the existing
spillway can discharge a flow of 264 cubic feet per
second (cfs) at Elevation (El) 396 which is the top of
the dam. An inflow test flood of 2,850 cfs (one- half
of the probable maximum flood) will overtop the main dam
by about 2.0 feet.

It is recommended that the Owner employ a
qualified consultant to investigate the seepage at the
downstream toe and to conduct a more detailed hydraulic
and hydrologic study. It is further recommended that
the Owner remove the trees on the dam crest and all
debris from the spillway. Also, erosion of the headwall
and upstream face should be repaired and riprap added to
prevent continued deterioration of the dam.

The above recommendations should be implemented
within 1-2 years after receipt of the Phase I Inspec-
tion Report. An alternative to these recommendations
would be draining the reservoir and breaching or
removing the dam. However, it was reported that
residents with frontage along the east edge of Dorothy
Pond have shallow water supply wells which "dry out" at
low pond levels. Therefore, draining the servoir an
breaching the dam could have a serious mpa on
these local residents.

~)t UNrjetMaae

Edward M. Greco, P.E.
S Project Manager

Metcalf & Eddy, Inc.

: j, 4 ~O. 3Connecticut Registration

Approved by: N L No. 08365

-ief9±4 STEPHEN
atephen L. Bishop, P.E. L.
Vice President, Metcalf & Eddy, Inc. N BI7O3

Mas1973 e
Massachusetts Registration ~ON LV

No. 19703



This Phase I Inspection Report on Dorothy Pond Dam 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 Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

FRED J. VS, Jr., Member
Chief, De. gn Branch
Engineering Division

SAUL COOPER, Mme
Chief, Water Control ?Branch
Engineering Division

APPROVAL RECOMMENDED:

"JOE B. FRYAR
Chief, Engineering Division



PREFACE

This report is prepared under guidance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I investigation. Copies of these guidelines
may be obtained from the office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I
Investigation is to identify expeditiously those dams
which may pose hazards to human life or property. The
assessment of the general condition of the dam is based
upon available data and visual inspections. Detailed
investigation, and analyses involving topographic map-
ping, 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 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 accord-
ance with the established Guidelines, the Spillway Test
flood is based on the estimated "Probable Maxium Flood"
for the region (greatest reasonably possible storm run-
off), or fractions thereof. Because of the magnitude
and rarity of such a storm event, a finding that a spill-
way will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condi-
tion. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining
the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT

DOROTHY POND

SECTION 1

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. Metcalf &
Eddy, Inc. has been retained by the New England
Division to inspect and report on selected dams
in the State of Massachusetts. Authorization
and notice to proceed was issued to Metcalf &
Eddy, Inc. under a letter of May 3, 1978, from
Ralph T. Garver, Colonel, Corps of Engineers.
Contract No. DACW 33-78-C-0306 has been
assigned by the Corps of Engineers for this
work.

b. Purpose.

(1) Perform technical inspection and evalua-
tion of non-Federal dams to identify
conditions which threaten the public
safety and thus permit correction in a
timely manner by non-Federal interests.

(2) Encourage and assist the States to
initiate quickly effective dam safety
programs for non-Federal dams.

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

1



1.2 Description of Project

a. Location. The dam is located in the Town of
Millbury, Worcester County, Massachusetts, on
Dorothy Brook, a tributary of the Black-
stone River. See Location Map.

b. Description of Dam and Appurtenances.
Dorothy Pond Dam is a 13-foot high earthfill
dam with mortared masonry walls at the intake
and outlet (see Figures B-1 and B-2 in
Appendix B). A 22-foot long by 14-foot high
by 2.5-foot thick stone core wall, as shown
in Figure B-3 in Appendix B, is about 13 feet
from the outlet conduit headwall.

The dam embankment based on field measure-
ments is approximately 200 feet long and is
situated about 65 feet west of Riverlin
Street. The dam crest is approximately 10 to
15 feet wide and upstream and downstream
slopes are generally 2:1 (horizontal to
vertical). The slopes are partially covered
with grass, brush, and a few trees. Side
slopes in the vicinity of the outlet conduit
are flatter, nearly level with the headwall
on the upstream slope and 3:1 on the
downstream slope.

The outlet conduit is a 24-inch diameter
pipe, apparently cast-iron, with invert El
383.8 at the outlet. The conduit flow is con-
trolled by a wooden slide gate* operated by a
rack and pinion mechanism which is mounted on
a 7.5-foot square, 8-inch thick concrete slab
at the upstream headwall. The mechanism
which is operable had been recently used.
The upstream headwall around the intake is
constructed of mortared masonry. It is 50 to
65 feet long, 2.5-feet thick at the top, and
is 15-feet in height. The inlet to the
conduit is 4.7 feet wide, 2.2 feet deep, and
extends approximately 13 feet down to the
invert of the conduit. The outlet headwall
is constructed of mortared masonry and is

*Information supplied by Mr. Joseph C. Cort.
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20-feet long, 7-feet high, and 2-feet thick.
Discharge flow passes into a small shallow
stilling pool. At 34 feet downstream, flow
passes through a 54-inch diameter corrugated
metal culvert beneath Riverlin Street. The
culvert invert is at El 384.7. Downstream of
the culvert, water flows into a swampy area
east of Riverlin Street.

The spillway is located about 180-feet south-
west of the dam. The stone paved spillway
channel is about 21-feet wide and 40-feet
long. From the spillway, water flows into a
natural stream bed about 360-feet long (see
Figure B-1). The upper spillway crest is a
1-foot wide concrete weir at El 394.0. An
8.6-foot wide portion of this concrete has
been breached to El 393.0 (see Figure B-2).

The spillway channel has mortared masonry
sidewalls which are 2.1 to 2.4-feet high.
The channel is covered with rock blocks,
fallen wood, and miscellaneous debris. The
downstream natural channel section is about
18-feet wide and 5-feet deep with steep side
banks of sand and gravel. The water subse-
quently discharges into a 8.3 by 4.4-foot
concrete box culvert beneath Riverlin Street.
Invert elevation of the culvert is 386.3.
Downstream of the culvert, the water enters a
wide swampy area combining with the water
from the outlet conduit.

Other features possibly regulating flow in
Dorothy Pond are a series of three box cul"
verts upstream of the dam. These are located
where roads and a railroad cross the pond.
The first is a 10-foot wide by 14-foot high
concrete box culvert (invert El 393) beneath
the Massachusetts Turnpike 5,000 feet north-
west of the dam. The next is a 6-foot wide
by 9.6-foot high concrete culvert (invert El
390.9) beneath MacArthur Road, 4,200 feet
northwest of the dam. The closest restric-
tion is an apparently abandoned railroad
embankment located 500 feet northwest of the
dam. It is a 4.5-foot wide by 5.2-foot high
stone box culvert with an invert elevation of
387.8.

3



c. Size Classification. Dorothy Pond Dam is
classified in the "-small" category since it
has a maximum height of 13 feet and maximum
storage capacity of about 800 acre-feet.

d. Hazard Classification. The Town of Millbury
is located approximately 1.3 miles downstream
from the dam. Between the Town and the dam
there are two smaller dams, two factories,
about 24 residences, and a power transmission
line. However, in the event of dam failure,
few lives would be lost since the flood wave
would be lessened because of the railroad
embankment 500 feet upstream from the dam.
Flooding of downstream areas would cause
appreciable property damage and possibly en-
danger the downstream dams, causing further
damage. Accordingly, the dam has been placed
in the "significant" hazard category.

e. Ownership. The dam is presently owned by
Buck Brothers, Inc.; Box 192, Millbury,
Massachusetts 01527. Mr. Cort (617-865-4482)
granted permission to enter the property and
inspect the dam.

f. Operator. There are no known operators of
the dam. Mr. Cort occasionally visits the
dam since his office at Buck Brothers is
located nearby.

g. Purpose of Dam. The dam was originally con-
structed as a storage dam for the Blackstone
Canal Corp. Subsequently, Buck Brothers,
Inc. obtained ownership of the dam and used
it as a storage dam for the generation of
power elsewhere. Presently, water from the
dam is used for cooling by Buck Brothers
(located 3,500 feet downstream) in their
manufacturing process. Also, the pond is
used for recreation by local residents.
Further, it was reported that residents with
frontage along the east edge of Dorothy Pond
have shallow water supply wells which "dry
out" at low pond levels.

h. Design and Construction History. The dam was
originally constructed by the Blackstone

4I



Canal Corp. in 1825.' As mentioned, there
are no plans, specifications, or computations
available from the Owner, County, or State
offices relative to the design, construction,
or repairs of the original dam. Modifica-
tions to the original dam were proposed in
1900 by Buck Brothers (see Appendix B, Figure
B-3). It was reported by Mr. Cort that the
spillway elevation was raised approximately
18 inches. The date of this work is unknown.
In 1955, Mr. Cort partially removed this
raised spillway section because of upstream
flooding. The slide gate for the outlet
conduit was repaired in 1960 and subsequently
replaced in 1970.

During the inspection of the dam, it was
noted that some trees on the dam embankment
had been cut down in the past.

i. Normal Operating Procedures. There are no
normal operating procedures at the dam. The
only apparent outlet control for the dam is
the 24-inch diameter outlet conduit. A 24-
inch square wooden sluice gate operated by a
rack and pinion mechanism controls flow into
the outlet conduit. There is no lock on this
mechanism. However, a long steel bar is
necessary to operate the device. The outlet
pipe is normally closed and is not
periodically opened by Buck Bros., Inc.

The spillway for Dorothy Pond is ungated and
flows are unrestricted though slight blockage
is caused by existing debris.

1.3 Pertinent Data

a. Drainage Area. The approximately 2,500-acre
(3.91 square miles) drainage area above the
dam consists of moderately developed, locally
wooded, and gently rolling land. Discharge
is to three unnamed small ponds located at
1,000 3,500 and 5,000 feet downstream.
Subsequent flow is to the Blackstone River
which is about 1.4 miles from Dorothy Pond.

*Information supplied by Messrs. Wallace Lindquist and
Joseph C. Cort.

5



b. Discharge at Dam Site. Normal discharge
above El 393 from the pond is through the
spillway. It is approximately 2-feet high by
21-feet wide. It has a crest elevation of
394.0. There is a breached section in the
center which has an elevation of 393 (See
Figure B-2).

The spillway is about 40-feet long with mor-
tared masonry sidewalls and loosely placed
stones in the bottom. The channel slopes
gently for about 40 feet and then discharges
into a stream bed.

The stream bed is about 18-feet wide by
5-feet deep. It slopes gradually for about
360 feet, and then the discharge enters a
concrete box culvert beneath Riverlin Street.
The culvert is 4.4-feet by 8.3-feet in size
with an invert elevation of 386.2.
Downstream of the culvert is a wide swampy
area.

The spillway can discharge an estimated 264
cfs at El 396 which is the top of the dam.
An inflow test flood of 2,850 cfs (half of
the probable maximum flood) will overtop the
main dam by about 2.4 feet.

The maximum flood at the dam site is unknown;
however, Mr. Cort at Buck Brothers, Inc.
stated that neither the dam nor the railroad
embankment were overtopped during the 1955
floods.

c. Elevation (feet above MSL (Mean Sea Level)).
A benchmark elevation of 39J at the upper sec-
tion of the spillway crest was estimated from
a U.S.G.S. topographic map.

(1) Top dam - Main dam: 395.7 to 396.8.
Railroad embankment (500 feet upstream)
396.1

(2) Maximum pool-design surcharge: 396

(3) Full flood control pool: Not Applicable
(N/A)

(4) Recreation pool: 393.0

6



(5) Spillway crest - Breached section
(ungated): 393.0

(6) Upstream portal invert diversion tunnel:
N/A

(7) Stream bed at centerline of dam: 383

(8) Tailwater (outlet pipe closed): 386.6

d. Reservoir

(1) Length of maximum pool: 6,000 feet

(2) Length of recreation pool: 6,000 feet

(3) Length of flood control pool: N/A

e. Storage (acre feet)

(1) Recreation pool: 800 (approximate)

(2) Flood control pool: N/A

(3) Design surcharge: 300 at El 395.0
(approximate)

(4) Top of dam: 1,200 (approximate)

f. Reservoir Surface (acres) (It is assumed
that an increase in elevation from 393 to 396
will not significantly increase the surface
area of the pond.)

(1) Top dam: 145

(2) Maximum pool: 145

(3) Flood-control pool: N/A

(4) Recreation pool: 145

(5) Spillway crest: 145

g. Dam

(1) Type - earthfill dam with dry-stone
masonry headwall

7



(2) Length - 200 feet

(3) Height - 13 feet

(4) Top width: 10 feet

(5) Side slopes - Upstream 2:1; downstream
2:1.

(6) Zoning: Unknown

(7) Impervious core: masonry core wall 20-
feet long by 13-feet high by 2.5-feet
thick centered at outlet conduit.

(8) Cutoff: Unknown

(9) Grout curtain: Unknown

i. Spillway

(1) Type: Broad crest

(2) Crest Length: 21 feet

(3) Crest elevation: 393 MSL (breached)
section)

394 MSL (unbreached)

(4) Gates: None

(5) Upstream Channel: None

(6) Downstream Channel: 21-foot wide by
2.3-foot high spillway to stream channel
18-feet wide by 5-feet deep

J. Regulating Outlets. The only apparent reg-
ulating outlet is a 24-inch diameter outlet
conduit passing under the dam embankment.
The flow is controlled by a wooden slide gate
operated by a rack and pinion mechanism.
Flow is discharged into a stilling pond. At
35 feet downstream of the outlet, flow enters
a 54-inch diameter metal corrugated culvert
beneath Riverlii. Street. Downstream of the
culvert, flow passes into a wide swampy area.
The outlet conduit is not operated on a
regular basis.

8



SECTION 2

ENGINEERING DATA

2.1 General. There are no plans, specifications, or
computations available from the Owner, State, or
County offices relative to the original dam built
in 1825. However, one drawing dated August 28,
1900 is available from the Worcester County Com-
missioners Office showing a proposed core wall
and proposed changes to the outlet works at
Dorothy Pond (see Appendix, Figure B-3). The
only other data used for this evaluation were
visual observations during inspection, review of
previous inspection reports, and conversations
with the Owner and personnel from Town, State and
County agencies.

The information available is such that the assess-
ment of the condition of the dam must be based
primarily on the visual inspection and past oper-
ational performance of the structure.

We acknowledge the assistance and cooperation
of personnel of the Massachusetts Department
of Public Works: Messrs. Willis Regan and Raymond
Rochford, and of the Massachusetts Department of
Environmental Quality Engineering, Division of
Waterways: Messrs. John J. Hannon and Joseph
lagallo.

We acknowledge the cooperation and assistance
of personnel from the Worcester County Engineer's
Office: Messrs. John O'Toole, Joseph Brazauskas,
and Mr. Wallace Lindquist - recently retired from
county service. Also, we thank Mr. Christopher
D. Baker, Millbury Town Engineer, for his assistance.

In addition, we thank Mr. Joseph C. Cort, Buck
Bros., Inc. owner of the dam, who allowed the
inspection of the dam and provided information on
its history and operating characteristics.

2.2 Construction Records. There are no detailed
construction records available except as included
in Appendix B.
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2.3 Operation Records. No operation records are
available and there is no daily record kept ofpool elevation or rainfall at the dam site.

2.4 Evaluation of Data. The data acquired are con-
sidered adequate for this Phase I Inspection and
Evaluation.

0
10



SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I inspection of the dam
at Dorothy Pond was performed on June 5,
1978. A copy of the inspection report is
included in Appendix A. Periodic inspections
of this dam by others have been made since
1932. A listing of these inspections is in
Appendix B. Two inspections were made in
February 1972 and March 1976 by personnel
from the Massachusetts Department of Public
Works. Copies of their reports are included
in Appendix B.

b. Dam. The main dam is an earthfill dam with a
mortared masonry headwall. Photographs in
Appendix C show the dam and spillway. Slight
seepage was noted at the downstream toe of
the dam approximately 50 feet south and 90
feet north of the outlet. The seepage forms
swampy areas adjoining the stilling pond.
Flow is estimated to be less than 1 gpm, and
the water is clear. "Moderate to heavy
leakage at the downstream toe" was noted by
the State during their March 5, 1976
inspection. No estimate of the quantity of
flow or the location of the leakage was
reported.

Erosion of the upstream face was observed at
two locations along the headwall of the dam.
These are washouts about 5-feet long and 2-
feet deep located at the southern end and 10-
feet south of the northern end of the head-
wall. The erosion at the northern end caused
partial failure of the headwall. Also, it
should be noted that there is no protecting
riprap along the entire upstream face of the
dam embankment.

Two oak trees about 30-inches in diameter,
and smaller trees and brush are growing on
both upstream and downstream embankment
slopes. Older stumps are also visible which
indicate previous efforts at clearing.
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c. Appurtenant Structures. The outlet struc-
ture is a 24-inch diameter cast-iron pipe sur-
rounded by a mortared masonry headwall 7-feet
high. The rim of the pipe is rusted, and the
mortar in the headwall is deteriorated and
missing in places. Downstream beneath River-
lin Street is a 54-inch diameter corrugated
metal culvert with upstream and downstream
headwalls. The headwalls of mortared masonry
have deteriorated. The southern end of the
upstream headwall has several missing stones
apparently caused by surface runoff from
Riverlin Street.

In the March 5, 1976 State inspection report
it was noted that "the sluice gate doesn't
seat properly and the timber portion of the
gate stem will have to be replaced in a year
or so." This condition was not apparent as
the gate was not operated during the
inspection.

The spillway channel is constructed of mor-
tared masonry sidewalls. The bottom is
partially lined with mortared riprap and
partially covered with loose, randomly placed
riprap. A few masonry blocks are missing out
of place from the sidewalls and the mortar is
deteriorated. The spillway channel is strewn
with various debris such as fallen wood,
tires, and dislocated rock blocks.

d. Reservoir Area. The reservoir and drainage
area is moderately populated: there are over
600 residences in the drainage area. The
land is locally wooded and slopes range from
about 5 to 30 percent.

As noted previously, there is a series of
three box culverts upstream from the dam that
may regulate flow at Dorothy Pond.

e. Downstream Channel. The discharge from the
spillway flows down a stream channel, through
a concrete box culvert beneath Riverlin
Street, and into a swampy area situated about
400 feet from the crest. The slope of the
spillway channel is about 6 percent, and the
slope of the stream channel is about 1
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percent. The stream channel contains
occasional fallen trees and has numerous
overhanging trees. This debris would impede
flow in the channel causing greater depths,
but is sufficiently below the spillway level
so that its discharge would not be affected.
The box culvert is clear of obstructions and
is in good condition.

From the culvert, the water flows to three
small unnamed ponds and on to the Blackstone
River.

3.2 Evaluation. The above findings indicate that the
dam has several signs of distress that require
attention. It is evident that the dam is not
maintained and that deterioration will con-
tinue unless action is taken. Recommended
measures to improve these conditions are stated
in Section 7.

13



SECTION 4

OPERATING PROCEDURES

4.1 Procedures. There are no operating procedures at
this dam. It was reported by the Owner that the
outlet conduit is normally closed. It is not
opened for releasing of water since there is
sufficient storage in the lower ponds for their
manufacturing needs. The outlet is apparently
operated by persons other than the Owner, since
the outlet was open during a site visit on May
19, 1978 but was closed during our inspection of
June 5, 1978.

4.2 Maintenance of Dam. The dam is not regularly
maintained, although some repairs as discussed
previously have been done in the past.

4.3 Maintenance of Operating Facilities. The out-
let conduit appears to be functional although it
was reported by the State in their March 5, 1976
report that the "sluice gate doesn't seat
properly and the timber portion of the gate stem
will have to be replaced in a year or so." There
is no locking mechanism on the rack and pinion
controls for the slide gate. All that is needed
is a long steel bar to operate the device.

4.4 Description of Any Warning System in Effect.
There are no warning systems in effect at this
dam.

4.5 Evaluation. There are no operating, maintenance,
or warning systems in effect at Dorothy Pond Dam.
This is undesirable considering the fact that it
is in the "significant" hazard category. A
program of periodic maintenance for this dam
should be implemented. Further, a lock should be
added to the outlet control.

14



SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. Design Data. The Probable Maximum Flood
(PMF) maximum peak-flow rate was determined
to be 1,460 cfs per square mile. This cal-
culation is based on the average drainage
area slope of 1.3 percent, the pond-plus-
swamp-area to drainage-area ratio of 12 per-
cent, as well as the U.S. Army Corps of
Engineers' guide curves for Maximum Probable
Flood Peak Flow Rates (dated December 1977).
Applying one-half the PMF to the 3.91 square
miles of drainage area results in a calculat-
ed peak flood flow of 2,850 cfs as the inflow
test flood. By adjusting the inflow test
flood for surcharge storage, the maximum
discharge rate was established as 1,795 cfs,
with a water surface at El 398.

Flow over the dam crest is predicted to be
1,172 cfs, while flow through the spillway
section would be 623 cfs. The maximum head
on the dam would be 2.0 feet at a discharge
rate of approximately 5.9 cfs per foot of
width. A flow having a 1.02-foot depth and a
velocity of 5.8 feet per second would occur
where flow becomes critical over the dam
crest. A velocity of 5.8 feet per second
could cause erosion of the dam and result in
complete dam failure.

A 100-year frequency storm inflow was estimated
to be 961 cfs. Adjusting this for storage
would result in discharge of 440 cfs and a pond
elevation of 396.6 and also produce flow over
the dam.

Hydraulic analyses indicate that the existing
spillway can discharge a flow of 264 cfs at
El 396 which is the top of the dam.

b. Experience Data. Experience records are not
generally available for this dam. However,
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Mr. Cort of Buck Brothers, Inc. stated that
neither the dam nor the railroad embank-
ment were overtopped during the 1955 floods.

c. Visual Observations. The spillway consists
of a 21-foot wide by 2.3 to 3.3-foot high,
mortared stone masonry spillway which dis-
charges into a 18-foot wide by 5-foot deep
earth channel. The length of the spillway
from the earth channel to the channel is
about 40 feet. The orientation and location
of the spillway is shown in Figure B-1.

The spillway crest had been partially lowered
12 inches in 1955 (See Figure B-2) because of
upstream flooding. This indicates that small
changes in pond elevation could cause
localized flooding to residences near the
shoreline.

d. Overtopping Potential. Overtopping of the
dam is expected under the inflow test flood
of 2,850 cfs; as noted previously, however,
the only available records on overtopping
indicate that the dam was not overtopped
during the 1955 floods.

In the event of overtopping, complete failure
of the dam could occur. A flood wave due to
dam failure would be attenuated by the
upstream railroad embankment and dissipated
by the lower ponds, causing appreciable
property damage but minimal loss of life.

The Dorothy Pond Dam is part of a complex
hydraulic system. The rectangular drainage
area is crossed by several features which may
constrict flow.

Drainage from the upper third of the area
flows across a swamp with a man-made dis-
charge channel which runs out between two
natural highlands. Route 20 roughly
divides the drainage area. The Massachusetts
Turnpike separates the upper 70 percent of
the area from the northern end of Dorothy
Pond. Its culvert system would act to retard
major flows to Dorothy Pond. About 800 feet
south of the Turnpike, a 6-foot high by

16



9.6-foot wide culvert under MacArthur Road
crosses the flow line in the pond. Finally,
a railroad embankment crosses the pond about
500 feet northwest of the dam. The railroad
embankment contains a stone box culvert
4.5-feet wide by 5-feet high.

Immediately downstream of the dam is the
Riverlin Street embankment. The street which
is about 2-feet lower than the dam crest
would act as a secondary dam in case of
failure of Dorothy Pond Dam. During high
flows which could overtop the dam, the street
embankment would cause high tailwater at the
dam, in the order of 1.5 feet below the dam
crest.

Downstream of Riverlin Street, discharge from
Dorothy Pond passes through three
impoundments before reaching the Blackstone
River.

Based on the U.S.G.S. topographic maps, pond
levels between El 390 and 400 may cause
discharge at three locations. Two places are
Just upstream of the railroad, to the
northeast and the southwest. The third is at
the southerly most extension of the pond.

17



SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
structural stability of Dorothy Pond Dam is
based on the visual inspection on June 5,
1978. As discussed in Section 3, Visual
Inspection, there were several visible signs
of distress.

Based on these observations, Dorothy Pond Dam
is a potential hazard. Static stability con-
ditions are unsatisfactory and conven-
tional factors of safety do not exist.

It is recommended that a more detailed in-
vestigation be initiated to evaluate the
seepage at the downstream toe of the dam.

b. Design and Construction Data. Discussions
with the Owner, Town, County, and State per-
sonnel indicate that there are no plans,
specifications, or computations relative to
the design, construction, or repairs of this
dam other than the one drawing dated August
28, 1900 which shows proposed changes to the
outlet works and a proposed core wall (see
Figure B-3). Information on the type, shear
strength, and permeability of the soil and/
or rock materials of the dam embankment does
not appear to exist.

It was learned that this dam was built in
1825, probably of local soil or rock
materials. As noted above, Figure B-3, shows
a proposed stone masonry core wall. This
core wall is shown to be 22-feet long by
1 4-feet high by 2.5-feet thick and is located
13 feet from the outlet conduit headwall.
Since the dam is about 200 feet long, the
core wall only extends for about 10 percent
of the total length.
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c. Operating Records. There is no evidence of
Instrumentation of any type in Dorothy Pond
Dam, and there is nothing to indicate that
any instrumentation was ever installed in
this dam. The performance of this dam under
prior loading can only be inferred by
previous records and physical evidence at the
site.

d. Post-Construction Changes. There are no
as-built drawings for Dorothy Pond Dam.
Modifications to the original dam were pro-
posed by Buck Brothers, Inc. in 1900. (See
Figure B-3.) There is no as-built informa-
tion relative to these changes. It was
reported by Mr. Cort that the spillway eleva-
tion was raised about 18 inches at some
unknown time. In 1955, Mr. Cort partially
removed this raised spillway section. The
slide gate for the outlet conduit was re-
paired in 1960 and subsequently replaced in
1970.

e. Seismic Stability. This dam is located in
Seismic Zone 2. Since static stability con-
ditions are unsatisfactory, the dam is
particularly vulnerable in the event of an
earthquake.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND
REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Due to its age, Dorothy Pond
Dam was neither designed nor constructed
according to current approved state-of-art
methods. Based upon the visual inspection
at the site, the limited engineering data
available, and little operational or main-
tenance evidence, there are areas of concern
which must be corrected to assure the con-
tinued performance of this dam. Generally,
the dam is considered to be in fair condition.
However, there were several signs of distress
observed at the site: slight to moderate
seepage at the downstream toe of the dam,
erosion on the upstream headwall and face of
the dam, large trees on the dam crest and an
accumulation of debris in the spillway channel.

Hydraulic analyses indicate that the existing
spillway can discharge a flow of 264 cfs at
El 396, which is the top of the dam. An in-
flow test flood of 1,795 cfs will overtop the
main dam by about 2.0 feet. Since previous
records at this site indicate the dam was not
overtopped in the 1955 floods because of the
upstream attenuating effect of the railroad
embankment, it is unlikely that this is a
serious potential hazard. Pond elevations
above EL 390 may cause flow at three locations
as noted in Section 5.1.d.

b. Adequacy of Information. The information
available is such that the assessment of the
condition of the dam must be based primarily
on the visual inspection and the past opera-
tional performance of the structure.

c. Urgency. The recommendations outlined
below should be implemented within 1 to 2
years after receipt of the Phase I Inspec-
tion Report.
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d. Need for Additional Information. Additional
investigations to further assess the adequacy
of the dam and appurtenant structures are out-
lined below in 7.2 Recommendations.

7.2 Recommendations. In view of the concerns on the
continued performance of this dam, it is
recommended that the Owner employ a qualified
consultant to:

a. evaluate the dam stability and the seepage at
the downstream toe;

b. conduct a more detailed hydraulic and hydro-
logic investigation at the site and determine
the need to increase spillway capacity.

The recommendations on repairs and maintenance
procedures are stated below under 7.3 Remedial
Measures.

7.3 Remedial Measures

a. Alternatives. An alternative to the recom-
mendations above and the maintenance procedures
itemized below would be to drain the reservoir
and breach or remove the dam. However, it was
reported that residents with frontage along the
east edge of Dorothy Pond have shallow water
supply wells which "dry out" at low pond
levels. Therefore, draining the reservoir and
breaching the dam could have a serious impact
on those residents.

b. Operations and Maintenance Procedures. The dam
and appurtenant structures are not adequately
maintained. It is recommended that the Owner
accomplish the following items:

(1) remove the trees on the dam and clear all
debris from the spillway;

(2) repair erosion of the upstream headwall
and dam face, and install riprap to pre-
vent continued deterioration of the dam;

(3) institute a definite plan for surveil-
lance and a warning system during periods
of unusually heavy rains and/or runoff
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(4) implement a systematic program of inspec-
tion and maintenance. As a minimum the
inspection program should consist of a
monthly inspection of the dam and appurte-
nances and be supplemented by additional
inspections during severe storms. All
repairs and maintenance should be under-
taken in accordance with all applicable
State regulations.
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APPENDIX A

Periodic Inspection Checklist A-i
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PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT Do,[rh,. Pond DATEij1Sl1&

TIME tLQ4mm*-." :00 pm

WEATHER - e.I'ai shouas 70

W.S. ELEV. 33__U. S. $.6D 1. S.

4s5uine6 benchmav- K elev .ion 3q4-
PARTY: u .er- os dcilwa

1. Ed Creeo 6.

2. Carf 5,.,e 7.

3. Susan Pt*,"rce 8.

4. LI . .m3 man 9.

5. 10.

PROJECT FEATURE INSPECTED BY REMARKS

1. Dan Ed cvrepdo

2. SilLWt0 Binnar

3.

4.

5.

6.

7.

8.

9.

10.

pageA-_ of_7_



PERIODIC INSPECTION CHECK LIST

PROJECT_ D bi+Ih Pond DATE 415178
PROJECT FEATURE Dam S;+i NAME G'r-&eo

DISCIPLINE Cv-+Ze-ri ica NAME

AREA EVALUATED CONDITIONS

DAM EMBANK*,IENT

Crest Elevation Vari3 -rpm 316-7 to qM(.9

Current Pool Elevation 9.3

Maximum Impoundment to Date Unlfnawn

Surface Cracks rone visible

Pavement Condition

Movement or Settlement of Crest wr~ar C rest
Lateral Movement roi Vs;bie.

Vertical Alignment . verie.l

Horizontal Alignment a.jveIV i-ra_ik+

Condition at Abutment and at dam cr.e lowest" . .b"+.-s
Concrete Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes S l*9 e +rees gvolo q 0" e'es+ oneon
_____________________ 14O *Lb1A+F.&V ddeA6 Mu,'ps io e 5fae

Sloughing or Erosion of Slopes Erosion of W$ SIOP@oC QdjadceA+ tb
or Abutments if. - 1" h "All ( p Pible 5 kfc )

Rock Slope Protection - Riprap see &ve. ALSO +&,j ones
Failures t f s i e oripto~ip do & is fat

Unusual Movement or Cracking at none visib(e
or near Toes

45 f+ of" oukl,,+tl €,,,t,'r" h, less
Unusual Embankment or Downstream 45 f+ Of + e g 6"p+K6r v;eeJ, 1le

Seepage(0 b&-en tee

Piping or Boils none viaibh:

Foundation Drainage Features no lnow. , ,rn dOdr4aLS

Toe Drains unitnon

Instrumentation System none visibl8a

1k Voa+pW*k Ckniv,"l b#..uv.#,, pageof-7--



PERIODIC INSPECTION CHECK LIST

PROJECT Doveff& Pond DATE 615/79

PROJECT FEATURE Railroad 6m nl:Msn+ NAME 6A Greco,

DISCIPLINE &Cpi &hnie4 I NAME

AREA EVALUATED CONDITION

DIKE EMBANKMENT IM e n+ sefra+t Appe.-

and Icwev-r Poro Po+
Crest Elevation ..bq6 I

Current Pool Elevation 3q3-

Maximum Impoundment to Date

Surface Cracks none vi3ible

Pavement Condition RR WtZ ks, roed ties

Movement or Settlement of Crest nor Vilokl

Lateral Movement non C

Vertical Alignment Cva+ he cl sl.I verthi.a-

Horizontal Alignment 5.rO. f

Condition at Abutment &A- no rpetren seff lem em"
Cenorzto te ouc

Indications of Movement of no"e. ViLble
Structural Items on Slopes

Trespassing on Slopes bo. (O.&L4nch- recreat.;on l pOl 4

Sloughing or Erosion of Slopes U15 slope ShO. 0s Wome erosion
or Abutments

Rock Slope Protection - Riprap ripm i.-re5  ; loueha
Failures

Unusual Movement or Cracking at rone VISNi
or near Toes

Unusual Embankment or Downstream none viSiWC
Seepage

Piping or Boils nonem visible-

Foundation Drainage Features Lhf 01.flown

Toe Drains L4PIgo l

Instrumentation System IiOne v's i'le

pageA3of.l



PERIODIC INSPECTION CHECK LIST

PROJECT. _ org-ej Pon DATE (P I 70

PROJECT FEATURE OLA+1c4 WjoekS NAME S&. Cre-co

DISCIPLINE &efethnieal NAME____________

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach ChannelPoie

Slope Conditions hc

Bottom Conditions i

Rock Slides or Falls

Log Boom

Debris go

Condition ofConcreteLining to_______________

Drains or Weep Holes s

b. Intake Structure ami -.tEn red

Condition of Concrete __________________I__

Stop Logs and Slots nos viible-

and~ pinion alideaae Oo1rol

page A4orJZ



PERIODIC INSPECTION CHECK LIST

PROJECT Dorathu P nd DATE PIS178

PROJECT FEATURE 0"f4,eIe Works NAME E&. &reC 0

DISCIPLINE GCOtCahnjCajI NAME

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION AND
CONDUIT

General Condition of Concrete vI c2

Rust or Staining on Concrete

Spalling

Erosion or Cavitation

Cracking

Alignment of Monoliths

Alignment of Joints L4

Numbering of Monoliths "

..li- and o.let" Submer'eJ;
24-e, dl' metr cast" ar'op
ple, oktlt e*, rus"e4

page A-So r17



PERIODIC INSPECTION CHECK LIST

PROJECT Dor0+haf pond DATE 6Lsb7
PROJECT FEATURE 0"+(c+- Wojrt& NAME Ed Gred.

DISCIPLINE e fo+ ' hnja- NAME

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL Snv% heaiuall, rno-+a~d6

General Condition of Concrete O 1nd,. Iv-

Rust or Staining f

Spalling rItnov" S6pallanj of mortatr

Erosion or Cavitation n v(1ib,

Visible Reinforcing none

Any Seepage or Efflorescence no"&__

Condition at Joints fti~r" i$ spalled

Drain Holes none.

Channel _ ___ns

Loose Rock or Trees Over- l roet sloughed 1A #rvn

hanging Channel bI- 8U.|VCl " he.dwaI

Condition of Discharge I.tdl3~6a th srv4U

Channel Sbjl) j pol , -"an i;o 94-nch

dor"ugated meftl AGlvt#ae a m e-

1&vrip-IIn t. 14eOA wall for
CA"ve,, *s *+one raso,iry ioi+4'

rew+: mort~ared 8tones above-

bz)ej s.et-h. of , ll Ihas 46llen
do.wn 4wm swr* ce "31h6n4w

page -tof_7_



PERIODIC INSPECTION CHECK LIST

PROJECT DLbr0h! P DATE 615-72

PROJECT FEATURE NAME Sd Gwc

DISCIPLINE 6my,%ehnjie NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel Movie

General Condition nia

Loose Rock Overhanging
Channel

Trees Overhanging Channel

Floor of Approach Channel

b. Weir and Training Walls

General Condition of conf-.' bCmdw. on w.4-.
Concrete Vr nf4fs i Poov, Ounds]i o)n

Rust or Staining flDnt

Spalling mortar @ deirdltr..s -

________________________ IAtahed &Lu* ih places

Any Visible Reinforcing none

Any Seepage or Efflorescence Mae

Drain Holes

c. Discharge Channel

General Condition 70 did bs

Loose Rock Overhanging
Channel

Trees Overhanging Channel bm.. -andSmM r.ea - di.)

Floor of Channel o&js bItoats near $pill"..
________________________dammteim bed is arve andl Cobbles

Other Obstructions branch", i; ' r

pageA-Zo fJI



APPENDIX B

DAM PLAN AND PAST
INSPECTION REPORTS

Page

Dam Plan - Figure B-I B-I

Dam and Spillway Sections - Figure B-2 B-2

Plan of Dam dated August 28, 1900 -
Figure B-3 In Pocket

Previous Inspections (Partial Listing) B-4

Inspection Report by Massachusetts
Department of Public Works
(February 1, 1972) B-6

Inspection Report by Massachusetts
Department of Public Works
(March 5, 1976) B-7
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WORCESTER COUNTY COMMISSIONERS
WORCESTER COUNTY ENGINEERING DEPARTMENT

PLAN OF
DAM

AT DOROTHY POND
MILLBURY, MASS.
FOR BUCK~ BROTHERS

AS FILED AND APPROVED BY THE

COUNTY COMMISSIONERS
-AUG. 2815900

* JUNE MEETING DOCKET 320
3CALIES AS NorED

TRACE BY:UR DAM NO 0
TRACING CHECKE
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E)ECUTIVP OTr cE OF E,'Ino::rAL AFFAIRS
, , . ' ~DEPAIMZ: , :' OF E' NIR0: =F::TAL QUALI L"-f :R

DIVISIol OF WATR"JAS

October 19, 1976

Buck Drot.adrs, Inc. RE: Inspection Dan p3-14-196-00
,iverlie Street
".illbury, Aasnacnusetts

Gentlemen:

On .larch 5, 1976 , an Engineer from, the Massachusetts
Department of Public W:orks r.ade a visual inspection of the above dan.
Our records indicate thc ow:ner to Le Buck Drothcrs, Inc.
If this information is incorrect will you please notify, this office.

The inspection was made in accordance tw-ith the provisions of
Chapter 253 of the iassachusetts General Laws as ameCiejd (...-...
Act). Chapter 706 of the Acts of 1975 trannferred the jurisdicticn
of the so-callcd "Dam:s Safety Pro :irn" to the Co:,ziissioncr of tile
Departz.lent of Enviro:nrLental Quality Enginecring.

The results of tlhe inspection indicate that this dam is safe;
however the following conditions were noted that require attention:

This inspection w.as requested by the lillbur,- Doard of Select-
men. The Town is considering acquisition of the dam.

1. Dy acquiring title to the dam, the Town assunes resnonsi-
bility for up'zccn and/or restoration.

2. T'io To':n ,-Yould be liable for damace to life and propert,
domnstrcam in the unlikely event of dam failure.

(OVLfl)
We call tihese conditions to your attention before they become

serious ana i::orv c::'unsive to correct. Uith any corresponicnce please
incluuc t.hc ilu-iber of the Dit' as in'i4cateu above.

B-l7



3. Repairs no', required "would be expensive. nip ran
iS ncedod on 125+ linear faet of t'ic unstrnam face.
Heavy ;ro,ta of trees and brua.i on the do.iltutream
face should ;e removed. The sluice qate doe.in't !it
properly and the timber nortion of thie gatc !tn will
havo to be replaced in a year or so. There is heavy
leakage flowuing through the down:;trcari toe--the only
cutoff snon by County recordn in a 22' horizontal :
12' vertical stone concrete wall at the sluice 'within
the dam, and 35'+ of grouted, cut fieldstone wall at
tho upstream face (at the gate).

4. A review of County records on this dam leads me to con-
clude that the leah:aqcj occurn ::aenever tic pool ele2va-
tion reaches spilliiay invert elevation and becomes in-significant whecn pool elevation dron3 a fexi feet below1
invert elevation. Since there ar. residences w.ith
gravity w-ells adjacent to tao pond, the lov-er pond
elevation may be unsatisfactory-

5. The deficiencies noted are significant. A connultant
should be retained to orcnare plans, specifications and
an estimate for restoration.
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DISTRICT =3 OFFICE 01604
403 89LMONT SYNEC. Won"j TA

March 11, 1976

John T. Hannon, P.E.
Chief Enginoer
Division of !.!ntermays
Departent of Environental Quality Engineering
100 Nashua St.
Boston, Mass.

S U B J E C T : M I L L P U R Y .. .. .
Dam No. 3-T-186-08 TIaw .c 4-. ev7 ...
INSPECT1ON REPORT

Dear Sir:

Enclosed for your consideration is a dam description and

an inspection report for the above dam.

Very trulm y is,

John * Lyon
DIIritt -ma~Vyj Z neer

C - ROR
WAR

IB-9.B-9
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DESCR[IPTION CF bkli

DISTItICT 3

Submitted by W. Re:14" Dam No. 3 - 14- 1 94-

Date /10/117 r .G44y/Town MeI~J16%

Name of Dam Dr)reii 1 -

I* Locations Topo Sheet No. 24 A C Gm vT"o QUA.D)

Provide k-" x 11" in clear copy of topo map with location of

Dam clearly indicated.pVier "1

2. Year builts 18 63 Year/s of subsequent repairs (qoo..iS...91 0 ....

3. Purpose of Dame 'Jater Supply Recreational (Prele.J U.ee)

Irrigation Other (Ov'av' itsl- MII .Sf.rc.e )

4e Drainage Areas 44 . sq. Mi. acres

5. Normal Ponding Areas 14S t acres; Ave. depth NA

Impoundments N/A -gals.; . acre ft.

6. Noe and type of dwellings located adjacent to pond or reservoir

i.eb summer homes, etc. >106 Pt.rtv1. (?s.

7. Dimensions of Dams Length ' ±lax. Hleight 3 t

Slopest Upstream Face VC4. 5shire Wtrl 1 !1 Cor+9 tm 6. (1-.1 'ltr

Downstream Face R'4l T. Z:1 Avg T, w vt Ac4,o,,)

%lidth across top 1±'t

Be Classification of Dam by Materials

Earth v Conc. Masonry Stone I-lasonry '

Timber Rockfill Other

9. A. Description of p-esnt land usage do:'.nstrean of dams
so * U1CJk't PAd4ffy
J~rural; 20 ~ b

Be Is there a storage area or flood plain dounstream of dam which
could accomodate the impoundment in the event of a coerplate
dam failure7 yes _ no , "....

(

I

~B-IO
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DAM HO. 3-14. 1k6-oS

10o Risk to life and property in event of complete failure.

No* of people /ASj of /a,/4 P ?~asu ~ri1 i

No. of homes tO #

Sec Vokc- No. of Businesses

lo, of Industries -- _ _ _ . , Type

il. of utilities _ Type

Railroads ___

Other dams 1g 6 ' 7 7,

Oth e r #- / o  P f- 2d C,.,, f .O /.CvC , r I, Ic

1.o Attach Sketch of dam to this form showing section and plan
on Bk" x 11" sheet.

12. How to Locates 5. E. o w' 4 c n Q~+C. IiL?. - e~o~)

1).ce, e P Svc V., "S+. aF tev C- MufL, M,r"j TL.

J>Ar, Is (e. oF tv1%l ,er , I 1.3t I D e L L.

AeE/04 i, d oe ,

0 D.rcer,; /o"d wo ''r.cofte A',"v.

//4' sa _< C /0*,9 . .. 7X.

@ Z. Clec1^ t OC 77e /B-11

Ar~ ~~ o'4 f ~e 'ec 4
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INSP~ECTION4 F:EPCflT - DAII.; Ai:D

I* Locations .G4-6/Toin _M%%'k Ov- Darn No. '

Home of Dom 'DOM07*4V P93 M Inspected by Re9qolIi RvzbA LLA

Date of Intpection

2. Owner/s. per& hasessors _______Proe. Inspection

Rego of Deeds _______Perse Contact ______

1. Buct( B( Otiherf Ehic, Rigeia'i S . ASS.u
Narae St. a. No, City/ovin :ita*e el..

2.
Name Ste & W.i* City/Town State Tel, W*.

3.
Name St. & No. City/Towin 6tate Tel. iNo.

3e Caretaker (if any) eag. superintendent, plant manager, appointed
by absentee oviner, appointed by multi owners.

Names St. & P0.8

City/Tovins States Tl1o

4. No. of Pictures taken_________________________

be Degree of Hazards (if damn should fail completely)k

le Linor ______________2. M.oderate V __________

3. Severe ___________4. Disastrous._________

*This rating may change as land use chanees (future developnent)

6. Outlet :;ontrols Automatic ______Manual V

Operative yog ____________o.

Comatentas Wc#4c,s, G.+a 3fe#m Lsj+I SierL fM'tci't S+Vai
S+t.ep A4*&c.5e4 ri.1 Haet . lo reg'ctred or resoluc-te 1w sc

befV 61119 V~eal SALvi .'IoIc- Tiniiopp w~ F*tv- c. r Catci4esn.

7. Upstream~ Face of Dams Conditions

1e Good 2_______ . Wdner flepairs -

3, Major reopairs " 4. 1'--ment t..pairs

ft'CmmntsIeP. 'N'Ap h~sr 7 ba IceJ co ̂j A 'pro,

OF lie uOes+rei,1 F'ct 2 WA~h".%Js

TV0tl rA* rci~ ( t'e. M~ Epial oj Ver 4'c6 L

B-12



-2- 14.; t . _. - I C. - a t

8, Downstream Face of tLam

Conditions 1. Good - - 2. Minor Repairs

3. Miajor Repairs ___ 4. Urgent Repairs

Comments. t#lJ 4 jg, r , eavy /eake. 4#ted# (*I P ,/,ea ,,
-0 W (hal ,,/:r-V040,). //ea,,, ,row/ of 7-ets " bp,.r,

OA- Pozm., r A /.e,..," , .

9. Emergency Splillays

Conditions 1. Good 2. Minor Repairs "

3. ILajor Repairs __. 4. Urgent .Iepairs

Comments, Sr*ve- , C/ Iod, be &urye of ,A //

A4o' S Xe 4o,,9,ea er.,, *"C ,, 1t,4,,.
10. Water Level at time of inspectiobs 3.8 ! ft. atove -below ...

top of dam ___ _ principal spillway

other ?f "4- *v ,r,/(Di,. orV e,,r1'Cy

11. Summary of Deficiencies Noteds

Growth (Trees and Brush) on Embankment __

"Pe'i--' , , .' 1 r ashouts 10ee Ske ,Ac )

Damage to slopes or top of dam &_ _ _#I

Cracked or Damaged flasonry a o'*"s*,lf'/('ezee,/e

Evidence of Seepage Pf

EVidoee of Piun k r/ ),c,4ollal " / /0-0 *4-99~utA4IWte.r e,e 7p , o/r,,"/' e.,/.;/,,e, woo

Erosion &O,

Le a ks "A'c~aZa Or, A, OAZCi?

Trash and/or debis impeding flow -

Clogged or blocked spillway

Other 6,97 C5 v; b& Sea be o- l

B-13
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11,0. 3-14- ______-_5

12. Remarks &Pecommrendationst Exly ,plain)

7~, pe,'~ Cor reguerl-e/ J r//vyy 6 adO

Stm A~ C,/ W V / tCeiO- IS ~ 7e*,X Je 1el.

At. OtAIAee/' 5AV4 /wIWi

Sotwor w /r 44'oce"t'y lfoShrEdP all A-9 e4 7-11AJ'6

7;;&m Wo,//,v~e 7@ 1,1-/c/ A 4~~4

if-O n/S CP'hee 'o 12 Mm. Cjus recre n

(Vtbqr' S,? C.-~sc// 7l Sl&/Ce .94h
cP710, Jialf Proe W4v Ae~ op d'e-.~e e'/ c'

CA'A9A0 t T~v C.hi, /Jc *,

13. Overall Conuitioni A &vAeMt, ./ic 9a)C44r

Is Safe __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2e .finor repairs needed

3. Conditionally safe - maajor repairs necdc. Lv

4. Unsafe _______________________ ____

5, Resrv ir ipoundm~ent no iron~er exists (cxplain)

Ieco,mcflc rcmoval fhon insrectlcon list _______

B-1~4



k~AiNr Al vo 3./14. /C - 08

+Ndreej ove a#/reca-4-*A 7f.r&t,

£D41VUcEev. R~E rercee- blo

C~~#4q~Avv// Acled 71o oeae a
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APPENDIX C

PHOTOGRAPHS



NO. 1 - SOUTHWEST VIEW OF TOP OF DAM

NO. 2 - VIEW OF OUTLET AND STILLING POOL

C-1



NO. 3- VIEW OF SPILLWAY

NO. 4. VIEW OF RAILROAD EMBANKMENT, LOOKING UPSTREAM



APPENDIX D

HYDROLOGIC AND
HYDRAULIC COMPUTATIONS



Project N 1A.. (& is "F) h~aa Ivk6rp. A n wn4, Act No. Page-7
Subject W - S4- A2 04 -A Comptd. By Dt

Detail Pe--- 0 A4 Ck'd By e5&6 Date

-r,' Oke, Ste-0/00- "oo W ,'

" es~ V- CEO..L 4 fr+ 20

AAA- 6;7

#?* - C4 401

&IAe44iujo.A-iA:To4.4 ..4 ro a 4r7r2'7)Lv2rIof
S o& ,1 0-1 21 UA

0e4rc'RL,
0A ~ n-LJ dX-0" M ASv cD.%,a

Z

b -vI P.Q F . 1 - -

IMCL& 4 P 2. /#,c.14j T-is 7~.I~( 34 (VPoo .

46t AI It iCio'e' JV. r~" S'7 7oN "i?~ 't //i



Project N-&4, . .) 94,% 1kVV PUA5 Acct. No.______ Page Cot JL
Subject Wn vcr-es4ei . Ma. A'rea_ Comptd. By Date s-S /79

Detail DO f'O 44A :0%~A[42lb Ck'd. By ga /CDate 6Z54 d

~ ~0sIS .j vs I~u

e. I
k4(C AA 2 9

C~. i'.& 4{LA~ f 14 ~spefh4 va.1li Ala 7L,

tc (0Ar ee* r C-aL '

9 3,I (1-5 P4 ~
0

K7fJ3~i) + 1 2I)HI
H ~I3A,

- 3 d~ (f'-fI "(01

140 4-4' 2.9~ 73d, 04Z,.'76 I~oS 0e2f/ 164" 9
- - " L -I 

- - I -
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Proec i0 T ro,5,( %
% Acct. No. Page of

Subject AdOv C Agg 4 1 A 44- Comptd. By Date LIJ~
Detail DO I CSinp~ Dch Ck d- By Date

IRw ' 7/tq/7Pv Lt~b

129 vk Cre s4 D

3%--3 a

- 7ws 31 S-,

cR. /02(H) 1 '

£L

0 ELou, 33 G.O 317.0 3 q -. ,r3 FR. S9 X "%

J I40-72

Stmp 24omSCw

A^." m 0. 23 wid' It*4 44A".

I1q9 q,.4L~ 451

3~qqf*o v? 31

3q s. s ( D-3 (S2 '5 i4



rft'Md,. P~&, t Peai Aid.! ccmt By. -SC Diate____
Project MMt~ c~~~. ~ c ae

Subject e-*rA)Copd.B

0

.5nNA.
>: A 3

* &L

-J r~ _ _ _ _ _ -

I-4

I. 3 0

I r-4



Project M&J R@1A Ik t4ML& Q046. A.~ Acct. No. 58( 411 Page 51o

Subject Wbmkf, A& IM Comptd. By 40Date

Detail F@~4D ~Ck'd. By 41 Date

Cr~~~ e /e.O stIzILH [R

H P kgr c~oj ixS 4 u He". o64 CR~ss7 (11V %04~ i&o.cdep)

eLJi'He i, L wMesoreA C:!jefLQw,

Mor Floo~s or P*gt Pw A -.

L=l oiL.I

r H3

JAssw~~.
4
U

-7



Project iAi4T r, Rry ir AJOJF&O DMS ACCt, No. Page-

Subject Wotrri Mf. Atura Comptd By Date

Detail 'DORO'rNY F'OiA DAM Ck d By Date
L/&O 7/1?7P L-0

774- 4eoze.,.v Ltem t4. Avv&Cir

SUri

cfr-~04 RT44 Ces

I' 21'O A WOW4 , 315bo

L ow P+ Cres 3g -

s .rI

D- 6



Proec A~kY J~bF)D&. IAS'b, f'FPa Acct.No. ~S ........ Page T~D of...LL.
Subject t~t.4b ~&Comptd. By Date /-
Detail Dnj) 044- Ckd. By 6 7 D teDate

.R V-f',-- -0. ~w v&
4t A rO t E ,S -, aS M 3 4* 1 eZT Olao 4 P rl ko o

ko- r.. -3 1 - -

a~c4At, f9A L t.

1 0 ' -

0((

I 2..I 9'

VL 2.00 2,1(3 ( 4IGt 2,2-. 3. 3,137-~o~~,g t2-

V& 2oo ?,343 zrow 28,1SLA. 3 8f 1,11 48 'I.l 2*'z- . *h

D- 7



Project Aa+(&L&a.F) D4a lip, Pro OLw~ Acct. No.56 Page 8., .~
Subjet L'JreLS4~ M&.Aria. Comptd. By LE3 Date ___Z7__

Detail DOr0 j!! Po -A~t 04 Ck'd. By Date

N-Aa

IdI

b 1i

D-



Project &4,(MaP DE'w. 1 ~ t Pr*5''&C . No. Page 100

Subject k4J ar eg f U& ra Comptd. By Date p

Detail V r ' id O Ck'd. By Date p' /1-l1f

p4. /l/d J

(rg I (I.oA i 3 &SrT- 4 54-I 7, A: Iv7?(

0-FeV-- SCh (a-t I- jt Z- 9 4 ZlA

p 3t ~ V a = 3 ~ 5; 7
V,1-L si piS)=0I--4u26

7 & -o-',t dowm t4v*ea-t

(00 : 1 ea. -54-ov,&,, FrWoL4)

(0 4 w V- ,e tiV. rat 4? (7rocA ("a A~o, 4 0)

0) XCo es s .0 0T' C40A.M . Pm fv

D-9



Project ~'*( ~ F)p-aw IP Pfydi Acct. No. S'c ~Page 4 . ofI~

Subject OVCLI A~.Comptd. By Date

Detail P6 &4 D PoaLD'h Ck'd. By J ( Date

IM S.~ c CdlL ".141AtOI3

PO -- , Im. 341DD a Ve4'

F7sw-H'u S%10 Culv %j455.e 0 m S4, Po. %t zV, 3 81,jip'e4
'rerCAA- 4,(4I + 4- 9raM Z > MA VetU & 2, (

" O./ 0- /0 1.1 113 1, (.f i1.r 1,7 1.7 It. ?.0 2.Y

Qw P 1 9-S 1140 120 1 4 b 70 ie 9..
MI A4.~ 3VV%.f 38.i. 30f,4 O.I 31' 10-C(q ~3?L ~ ' '.F 3~

. 'ld 'V-'T b

L~A M41 to ^x .. CJl"-6) VIG

A-1



Project 4Avow E&a~ F) D*A.- go' 4qAct. Page 11 D0 ~.L
Subject 'm --. Comptd. By "SDale 6 a o

Detail "Ci A 0Ck'd. By aMGDate / z

{(MtA.JJA PC'v,4 J PdeS ~AW4~. 4
d-

*A~jf £4"CA0 0".4 CAA"Ai 'o c/u

I- L- 73- 1'

JJ

*eakrO.,II~

EU 94

tZ
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APPENDIX E

INFORMATION AS CONTAINED IN

THE NATIONAL INVENTORY OF DAMS
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