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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION O

NEDED

Honorable Michael S. Dukakis
Governor of the Commonwealth of
Massachusetts
State House
Boston, Massachusetts 02133 NOV 40 120

Dear Governor Dukakis:

1 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,

-

~. . »
S ’4
Incl g "%HN p.{ CHANDLER

As stated ( Cplonel, Corps of Engineers
. vision Engineer
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MAQOO1l46
Name of Dam: Dorothy Pond !
Town: Millbury

County and State: Worcester County, Massachusetts
Stream: Trlbutary 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 1s approximately 200 feet long. The outlet
conduit 1is a 24-inch dlameter cast-iron pipe
controlled by a rack and pinlon operated wooden slide
gate. The spillway, which 1s located 180 feet west
from the dam, consists of a mortared stone paved
channel that discharges into an earth channel.

A railroad embankment which 1s situated 500
feet upstream from the dam divides Dorothy Pond into
two sectlions. A L,5-foot by 5=foot box culvert
transmits flow between the two sections.

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

Due to 1ts age, Dorothy Pond Dam was nelther de-
signed nor constructed by current approved state-of-
art methods. Based upon the visual inspection at the
site, the lack of englneering data avallable, and limited
operational or maintenance evidence, there are areas of
concern which must be corrected to assure the continued
performance of thls dam. .Generally, the dam 1s con-
sidered to be in falr condition. However, there are
several visible slgns of distress which indicate a




.potential hazard at thls 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 spilll-
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
fallure 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-
clable property damage but minimal loss of 1life.

‘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 1s recommended that the Owner employ a
qualified consultant to lnvestigate the seepage at the
downstream toe and to conduct a more detalled hydraulic
and hydrologic study. It 1is 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 repalired 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 dralning 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 servolr an
breaching the dam could have a serious Ampa on

these local residents.

Edward M. Greco, P.E.
Project Manager
Metcalf & Eddy, Inc.

Connecticut Reglstration
No. 08365

Approved by:

ephen L. Bishop, P.E,
Vice President, Metcalf & Eddy, Inc.

Massachusetts Reglstration
No. 19703




This Phase 1 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 d ideli f

of Dams, and with good engineering judgment and practice, and is
hereby submitted for approval.

Obordly G~letread

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

FRED J. RAVANS, Jr., Member ¢
Chief, De¥Tgn Branch
Engineering Division

SAUL COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

“JOE B. FRYAR
Chief, Engineering Division




PREFACE

This report 1s prepared under guldance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investigation. Coples of these guldelines
may be obtained from the offlce of Chlef of Englneers,
Washington, D.C. 20314. The purpose of a Phase I
Investigation 1s to 1dentify expeditiously those dams
which may pose hazards to human life or property. The
assessment of the general condition of the dam 1s based
upon avallable data and visual inspections. Detailed
investigation, and analyses 1nvolving topographlc map-
plng, subsurface investigations, testing, and detalled
computatlional evaluations are beyond the scope of a
Phase I investigation; however, the 1nvestigatlion 1s
intended to ldentify any need for such studles.

In reviewing this report, it should be realized
that the reported conditlon of the dam is based on
observations of field conditions at the time of
inspection along with data avallable to the inspection
team, In cases where the reservolr was lowered or |
drained prilor to inspection, such actlion, while
improving the stabillity 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 1s important to note that the conditilon of a
dam depends on numerous and constantly changing internal
and external conditions, and 1s evolutionary in nature,
It would be 1incorrect 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 conditlons be detected.

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic analyses. In accord-
ance wlth the established Guidellnes, the Spilllway Test
flood 1s based on the estimated "Probable Maxium Flood"
for the reglon (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 relatlve
splllway capacity and serves as an ald in determining
the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potentilal.




TABLE OF CONTENTS

BRIEF ASSESSMENT

PREFACE

OVERVIEW PHOTO

LOCATION MAP

REPORT
SECTION
1.1
1.2
1.3
SECTION
2.1
2.2
2.3
2.4
SECTION

3.1
3.2

SECTION
4.1
4,2
4.3
"
4.5

SECTION

5.1

1 - PROJECT INFORMATION

General
Description of Project
Pertinent Data

2 -~ ENGINEERING DATA

General

Construction Records
Operation Records
Evaluation of Data

3 - VISUAL INSPECTION

Findings
Evaluation

4 ~ OPERATING PROCEDURES

Procedures

Malntenance of Dam

Maintenance of Operating
Facilities

Description of Any Warning
System in Effect
Evaluation

5 -~ HYDRAULIC/HYDROLOGIC

Evaluation of Features

11t

iv




b TABLE OF CONTENTS
(Continued)

fﬁ SECTION 6 - STRUCTURAL STABILITY
6.1 Evaluation of Structural
55 Stabllity
..... SECTION 7 -~ ASSESSMENT, RECOMMENDATIONS,
..... AND REMEDIAL MEASURES

7.1 Dam Assessment
7.2 Recommendations
""" 7.3 Remedlal Measures
APPENDIXES

APPENDIX A - PERIODIC INSPECTION CHECKLIST

APPENDIX B - DAM PLAN AND PAST INSPECTION
REPORTS

APPENDIX C - PHOTOGRAPHS

APPENDIX D - HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

APPENDIX E - INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

11

20
20
21

A-1

B-1
C-1

D=1
E-1




OVERVIEW
DOROTHY POND DAM
MILLBURY, MASSACHUSETTS

_" - v

VIEW OF UPSTREAM EMBANKMENT AND HEADWALL

LOCATION AND DIRECTION OF
PHOTOGRAPHS SHOWL Ol FIGURES
IN APPENDIY 1
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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,
authorlized the Secretary of the Army, through
the Corps of Engineers, to initiate a national
program of dam inspectlon throughout the Unlted
States. The New England Division of the Corps
of Englineers has been assigned the
responsibllity of supervising the inspection of
dams within the New England Reglon. Metcalf &
Eddy, Inc. has been retained by the New England
Division to 1lnspect and report on selected dams
in the State of Massachusetts. Authorization
and notice to proceed was lssued 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 Englneers for this
work.

Purpose.

(1) Perform technical inspection and evalua-
tlion of non-Federal dams to ldentify
conditlons 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
Natlonal Inventory of Dams.

4




1.2 Description of Project

a. Location. The dam 1s located in the Town of
MiIlbury, Worcester County, Massachusetts, on
Dorothy Brook, a tributary of the Black-
stone River, See Locatlion Map.

b. Description of Dam and Appurtenances.
Dorothy Pond Dam 1s a 13-foot high earthfill
dam with mortared masonry walls at the intake
and outlet (see Figures B-1l and B-2 in
Appendix B). A 22-foot long by l4-foot high
by 2.5=foot thick stone core wall, as shown
in Figure B-3 1in Appendix B, 1s about 13 feet
from the outlet conduit headwall.

The dam embankment based on fleld measure-
ments 1s approximately 200 feet long and 1s
situated about 65 feet west of Riverlin
Street. The dam crest 1s approximately 10 to
15 feet wlde and upstream and downstream
slopes are generally 2:1 (horizontal to
vertical). The slopes are partlally covered
with grass, brush, and a few trees. Side
slopes 1n 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 conduilt is a 24-inch diameter
pipe, apparently cast-iron, with invert El
383.8 at the outlet. The condult flow is con-
trolled by a wooden slide gate® operated by a
rack and pinion mechanism which 1s mounted on
a 7.5-foot square, 8-inch thick concrete slab
at the upstream headwall. The mechanism
which 1s operable had been recently used.

The upstream headwall around the intake is
constructed of mortared masonry. It 1s 50 to
65 feet long, 2.5-feet thick at the top, and
1s 15=feet 1n helght. The 1inlet 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
1s constructed of mortared masonry and 1s

¥Information supplied by Mr. Joseph C. Cort,




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 S4-inch dlameter corrugated
metal culvert beneath Riverlin Street. The
culvert invert 1s at El1 384.7. Downstrean of
the culvert, water flows into a swampy area
east of Rilverlin Street.

The spillway is located about 180-feet south-
west of the dam. The stone paved spilllway
channel 1s about 2l1-feet wide and 40-feet
long. From the splllway, water flows into a
natural stream bed about 360-feet long (see
Figure B-1). The upper splllway crest is a
1-foot wide concrete welr at El1 394.0. An
8.6-foot wide portion of this concrete has
been breached to E1 393.0 (see Figure B-2).

The spillway channel has mortared masonry
sidewalls which are 2.1 to 2.4=feet high.

The channel 1s covered with rock blocks,
fallen wood, and miscellaneous debris. The
downstream natural channel section is about
18-feet wide and S5-feet deep with steep side
banks of sand and gravel. The water subse-~
quently discharges into a 8.3 by U4.4-foot
concrete box culvert beneath Riverlin Street,
Invert elevation of the culvert 1s 386.3.
Downstream of the culvert, the water enters a
wide swampy area combining with the water
from the outlet condult.

Other features possibly regulating flow 1n
Dorothy Pond are a seriles of three box cul=
verts upstream of the dam. These are located
where roads and a rallroad cross the pond.
The first 1s a 10-foot wide by l4-foot high
concrete box culvert (invert E1 393) beneath
the Massachusetts Turnplke 5,000 feet north-
west of the dam. The next is a 6-foot wide
by 9.6-foot high concrete culvert (invert E1
390.9) beneath MacArthur Road, 4,200 feet
northwest of the dam. The closest restric-
tion 1s an apparently abandoned railroad
embankment located 500 feet northwest of the
dam. It 1s a 4.5-foot wide by 5.2-foot high
sgong box culvert with an invert elevation of
387.48.




¢c., Size Classification. Dorothy Pond Dam 1s
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 fallure,
few lives would be lost since the flood wave
would be lessened because of the railroad
embankment 500 feet upstream from the dan.
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 vislts the
dam since hls office at Buck Brothers 1s
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 generatlon of
power elsewhere, Presently, water from the
dam 1s 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




Canal Corp. in 1825.% As mentioned, there
are no plans, specifications, or computations
avallable from the Owner, County, or State
offices relative to the design, construction,
or repalirs 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
splllway elevation was ralsed approximately
18 inches. The date of thils work 1s unknown.
In 1955, Mr. Cort partially removed this
ralsed spillway section because of upstream
flooding. The slide gate for the outlet
condult was repaired in 1960 and subsequently
replaced in 1970.

During the inspection of the dam, 1t was
noted that some trees on the dam embankment
had been cut down 1n the past.

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 slulce gate operated by a
rack and pinion mechanism controls flow into
the outlet conduit. There 1s no lock on this
mechanism. However, a long steel bar is
necessary to operate the device. The outlet
pipe 1s normally closed and 1s not
periodically opened by Buck Bros., Inc,

The spillway for Dorothy Pond 1s ungated and
flows are unrestricted though slight blockage
1s caused by existing debris,

1.3 Pertinent Data

a.

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

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




b. Discharge at Dam Site. Normal discharge
above E1 393 from the pond is through the
spillway. It 1s approximately 2-feet high by
2l-feet wide. It has a crest elevation of
394,0., There 1s a breached section in the
center which has an elevation of 393 (See j
Figure B=2).

The spillway is about 40-feet long with mor-
tared masonry sidewalls and loosely placed
stones 1n 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 U.4-feet by B.3-feet in size
with an invert elevation of 386.2.
Downstream of the culvert 1is a wide swampy
area.

The spillway can discharge an estimated 264
cfs at E1 396 which i1s 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 1s 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 394 at the upper sec-
tlon of the splllway crest was estimated from
a U.5.G.S. topographic map.

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

(2) Maximum pool-design surcharge: 396

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

(4) Recreation pool: 393.0




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

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

(7) Stream bed at centerline of dam: 383

(8) Tallwater (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 1s assumed
that an increase 1n 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

~3J




(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

Splllway
(1) Type: Broad crest

(2) Crest Length: 21 feet

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

(4) ©cates: None
(5) Upstream Channel: None

(6) Downstream Channel: 2l1-foot wide by
2.3-foot high spillway to stream channel
18-feet wide by 5-feet deep

Regulating Outlets, The only apparent reg-
ulating outlet is a 24-inch diameter outlet
condult passing under the dam embankment.

The flow 1s controlled by a wooden slide gate
operated by a rack and pinion mechanism.

Flow 1s 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,




SECTION 2
ENGINEERING DATA

General. There are no plans, specifications, or
computations avallable from the Owner, State, or
County offices relative to the original dam bullt
in 1825. However, one drawing dated August 28,
1900 1s avallable from the Worcester County Com-
missloners 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 inspectlon reports, and conversations
with the Owner and personnel from Town, State and
County agencies.

The informatlion avallable i1s such that the assess-
ment of the conditlon of the dam must be based
primarily on the visual lnspection and past oper-
atlonal performance of the structure.

We acknowledge the assistance and cooperation

of personnel of the Massachusetts Department

of Public Works: Messrs. Willls Regan and Raymond
Rochford, and of the Massachusetts Department of
Environmental Quality Engineering, Divisilon of
Waterways: Messrs. John J. Hannon and Joseph
Tagallo.

We acknowledge the cooperatlion and asslstance

of personnel from the Worcester County Engineer's
Office: Messrs, John 0O'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
1ts history and operating characteristics,

Construction Records. There are no detailed
constructlion records avallable except as included
in Appendix B.




2.3

2.4

Operatlion Records. No operation records are
avallable and there 1s no dailly record kept of
pool elevatlion or rainfall at the dam site.

Evaluation of Data. The data acquired are con-

sidered adequate for this Phase I Inspection and
Evaluation.
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SECTION 3

VISUAL INSPECTION

3.1 Findings

2.

General. The Phase I inspection of the dam
at Dorothy Pond was performed on June 5,
1978. A copy of the inspection report 1is
included in Appendix A, Periodic lnspectlons
of this dam by others have been made since
1932, A listing of these inspectlions 1s 1in
Appendix B. Two inspections were made 1n
February 1972 and March 1976 by personnel
from the Massachusetts Department of Public
Works. Coples of their reports are included
in Appendix B.

Dam. The main dam 1s an earthflll 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 1s estimated to be less than 1 gpm, and
the water 1s 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 1s no protecting
riprap along the entire upstream face of the
dam embankment.

Two oak trees about 30-inches in dlameter,
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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Appurtenant Structures. The outlet struc-
ture 1s a 24-inch dlameter cast-iron pipe sur-
rounded by a mortared masonry headwall 7-feet
high. The rim of the pipe 1s rusted, and the
mortar in the headwall 1s deteriorated and
missing in places. Downstream beneath Rilver-
1lin Street 1s a S4-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 tlmber portion of the
gate stem will have to be replaced in a year
or so.”" This conditlon was not apparent as
the gate was not operated during the
inspection.

The splllway channel 1s constructed of mor-
tared masonry sidewalls, The bottom 1s
partially lined with mortared riprap and
partially covered with loose, randomly placed
riprap. A few masonry blocks are mlssing out
of place from the sidewalls and the mortar 1s
deteriorated. The spillway channel 1s strewn
with varlous debrls such as fallen wood,
tlres, and dislocated rock blocks.

Reservoilr Area. The reservoir and drainage
area 1s moderately populated: there are over
600 residences in the drainage area. The
land 1is locally wooded and slopes range from
about 5 to 30 percent.

As noted previously, there 1s a series of
three box culverts upstream from the dam that
may regulate flow at Dorothy Pond.

Downstream Channel, The discharge from the
splllway flows down a stream channel, through
a concrete box culvert beneath Riverlin
Street, and into a swampy area sltuated about
400 feet from the crest. The slope of the
spillway channel 1s about 6 percent, and the
slope of the stream channel 1s about 1

12




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 1s sufficiently below the spillway level
so that its discharge would not be affected.,
The box culvert 1s clear of obstructions and
1s 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 1s evident that the dam is not
maintailned and that deterioration will con-
tinue unless actlion 1s taken. Recommended
measures to improve these conditlons are stated
in Section 7.

13




4.3

SECTION 4

OPERATING PROCEDURES

Procedures., There are no operating procedures at
thls dam, It was reported by the Owner that the
outlet condult 1s normally closed. It 1s not
opened for releasing of water since there 1s
sufficlent storage in the lower ponds for thelr
manufacturing needs, The outlet 1s 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.

Mailntenance of Dam. The dam 1s not regularly
malntained, although some repalrs as discussed
previously have been done in the past.

Maintenance of Operating Faclillties. The out-
let condult appears to be functlonal although it
was reported by the State in thelr March 5, 1976
report that the "sluilce gate doesn't seat
properly and the timber portion of the gate stem
wlll have to be replaced in a year or so." There
is no locking mechanlsm on the rack and pinion
controls for the slide gate. All that 1is needed
1s a long steel bar to operate the device,

Description of Any Warning System 1ln Effect.
There are no warning systems in effect at this
dam.

Evaluation. There are no operating, maintenance,
or warning systems 1in effect at Dorothy Pond Dam,
This 1s undesirable consldering the fact that 1t
1s 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

ZPMF; maximum peak-flow rate was determined
to be 1,460 cfs per square mile. This cal-
culation is based on the average dralnage
area slope of 1,3 percent, the pond-plus-
swamp-area to dralnage-area ratlo of 12 per-
cent, as well as the U.S. Army Corps of
Englineers' guide curves for Maximum Probable
Flood Peak Flow Rates (dated December 1977).
Applying one-half the PMF to the 3.91 square
miles of dralnage area results 1ln 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 E1 398.

Flow over the dam crest 1s predicted to be
1,172 cfs, whlle flow through the spilllway
section would be 623 cfs. The maximum head
on the dam would be 2.0 feet at a discharge
rate of approximately 5.9 c¢fs 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 1n
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
splllway can discharge a flow of 264 cfs at
El 396 which 1s the top of the dam.

b. Experlence Data. Experience records are not
generally avallable for thils dam. However,
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Mr. Cort of Buck Brothers, Inc. stated that
nelther the dam nor the rallroad embank-
ment were overtopped during the 1955 floods.

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

The spillway crest had been partlally lowered
12 inches in 1955 (See Figure B-2) because of
upstream flooding. Thls indicates that small
changes 1n pond elevation could cause
localized flooding to residences near the
shoreline.

Overtopping Potentlal. Overtopplng of the
dam 1s 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 overtopplng, complete faillure
of the dam could occur. A flood wave due to
dam fallure would be attenuated by the
upstream rallroad embankment and dissipated
by the lower ponds, causlng appreciable
property damage but minimal loss of 1life,

The Dorothy Pond Dam 1s part of a complex’
hydraulic system. The rectangular drainage
area 1is crossed by several features which may
constrict flow.

Drainage from the upper third of the area
flows across a swamp wlth 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
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9,6-foot wide culvert under MacArthur Road
crosses the flow line in the pond. Finally,
a rallroad embankment crosses the pond about
500 feet northwest of the dam. The railroad
embankment contains a stone box culvert

I, 5-feet wide by 5-feet high.

Immediately downstream of the dam 1is 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. Duriling high
flows which could overtop the dam, the street
embankment would cause high tallwater 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 E1 390 and 400 may cause
discharge at three locatlions. 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.




SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a.

Visual Observations. The evaluation of the
structural stability of Dorothy Pond Dam 1is
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
1s a potential hazard. Statlc stability con-
ditions are unsatisfactory and conven-
tional factors of safety do not exist.

It 1s recommended that a more detalled in-
vestigation be 1initlated to evaluate the
seepage at the downstream toe of the dan.

Design and Construction Data. Dlscussions
with the Owner, Town, County, and State per-
sonnel 1ndicate that there are no plans,
speclfications, or computatlons relative to
the design, construction, or repalrs 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). Informatlion on the type, shear
strength, and permeability of the soil and/
or rock materlals of the dam embankment does
not appear to exist,

It was learned that this dam was buillt 1in
1825, probably of local soll or rock
materlals. As noted above, Figure B-3, shows
a proposed stone masonry core wall. This
core wall 1s shown to be 22-feet long by
l4-feet high by 2.5~feet thick and is located
13 feet from the outlet condult headwall.
Since the dam 1s about 200 feet long, the
core wall only extends for about 10 percent
of the total length.
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Operating Records. There 1s no evidence of
instrumentation of any type in Dorothy Pond
Dam, and there is nothing to indicate that
any instrumentation was ever installed 1in
this dam. The performance of this dam under
prior loading can only be inferred by
previous records and physical evidence at the
site,

Post-Construction Changes. There are no
as-bullt 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 splllway eleva-
tion was raised about 18 inches at some
unknown time. In 1955, Mr. Cort partially
removed this ralsed splllway section. The
slide gate for the outlet condult was re-
paired in 1960 and subsequently replaced in
1970.

Selsmic Stability. Thls dam 1s located in
Selsmic Zone 2. Since static stabllity 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 1ts age, Dorothy Pond

Dam was nelther designed nor constructed
according to current approved state-of-art
methods. Based upon the visual inspection

at the site, the limited englneering data
avallable, 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 1s considered to be in failr condltion.
However, there were several signs of distress
observed at the site: slight to moderate
seepage at the downstream toe of the dam,
eroslon on the upstream headwall and face of
the dam, large trees on the dam crest and an
accunulation of debris in the splllway channel.

Hydraullc analyses indicate that the exlsting
spillway can discharge a flow of 264 cfs at
El 396, which 1s 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 rallroad
embankment, 1t 1s unlikely that this 1s a
serious potential hazard. Pond elevations
above EL 390 may cause flow at three locatlons
as noted in Section 5.1.d.

Adequacy of Information. The 1informatilon
available 1s 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.

Urgency. The recommendations outlined
below should be 1mplemented within 1 to 2
years after receipt of the Phase I Inspec-
tion Report,.
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7.3

d. Need for Additional Information, Additilonal
investigations to further assess the adequacy
of the dam and appurtenant structures are out-
lined below 1n 7.2 Recommendations.

Recommendatlions. In view of the concerns on the
continued performance of this dam, 1t 1s
recommended that the Owner employ a qualified
consultant to:

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

b. conduct a more detalled hydraulic and hydro-
loglic iInvestigation at the site and determlne
the need to 1ncrease spilllway capacity.

The recommendations on repalrs and malntenance
procedures are stated below under 7.3 Remedial
Measures.

Remedial Measures

a. Alternatives, An alternative to the recom-
mendations above and the malntenance procedures
ltemized below would be to draln the reservoir
and breach or remove the dam. However, 1t 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 reservolr 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
malntalned, It 18 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) 1institute a definite plan for surveill-
lance and a warning system during perilods
of unusually heavy rains and/or runoff




(4)

implement a systematic program of inspec-
tion and malntenance. 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
repalrs and maintenance should be under-
taken in accordance with all applicable
State regulations.
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APPENDIX A

Perliodic Inspection Checklilst A-1




PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT ngrg:tbg E'Qnd DATE blil 78

TIME__8:00 am -» 6:00 pm
WEATHER_FQL-H%_QQJHJ showers 70°

W.S. ELEV. 393.3 U.S.396.6D!.S.
Assumed benchmark eleuation 394

PARTY: Upper sechion of spillway
1. Ed Greco 6. 4
2. Carol Sweet 7.
3. Susan Plerce 8.
4. L&J" Branagan 9.
5. 10.
PROJECT FEATURE INSPECTED BY REMARKS
1. Dam Ed Greco
:.__Spiluoy Lyle Branagan
3.
y,
5.
6.
7.
8.
9.
10.

pagef-l or 7 _

i en



PERIODIC INSPECTION CHECK LIST

PROJECT wm DATE h'LSl 18
PROJECT FEATURL Dam Site NAME Ed Greco
DISCIPLINE Geotechnical NAME

AREA EVALUATED CONDITIONS

DAM EMBANKVENT

Crest Elevation

ries from 395.7 o 396.8

Current Pool Elevation

39%.3

Maximum Impoundment to Date

Unknown

Surface Cracks

none visible

Pavement Condition

nja

Movement or Settlement of Crest

irrequiar Crest

Lateral Movement

none visible

Vertical Alignment

headwall vertiecal

Horizontal Alignment

relatively straight

Condition at Abutment and at
Concrete Structures

dam crest lowest at abutments

Indicatlions of Movement of
Structural Items on Slopes

none

Trespassing on Slopes

2 large +rees growing on crest onegon

1eft abutment, dead stumps an b[s ~Far.e*'

Sloughing or Erosion of Slopes
or Abutments

Evosion of uls slope adjacent tp
ler headwall (possible S feet)

Rock Slope Protectlion - Riprap
Fallures

see above. Alse 4ew Stones
ﬂnaOﬁ15'ﬁvn headwall . No other
riprap “an u[s face

Unusual Movement or Cracking at
or near Toes

none Vvisible

45 £+ SW of outlet centerline, less

Urslusual Embankment or Downstream +an 1 gpm (ven sli he); "'9""'
eepage cemge m (ef* abufment area

Piping or Boils

none visible

Foundation Dralnage Features

no known underdrains

Toe Drains

unk newn

Instrumentation System

none vis:ble

# Foorpoth , animal burrows

page ﬂ:Zo 7




PERIODIC INSPECTION CHECK LIST

PROJECT__ Dorethy Fond DATE___ 6|5]78
PROJECT FEATURE_ Railroad Emwanktment NAME___Ed Greco
DISCIPLINE__Geoteshnical NAME
AREA EVALUATED CONDITION i
DIKE EMBANKMENT RR embankment separates upper
Crest .Elevation ;'q\:ilw Doraﬂ'y Pond l
Current Pool Elevation 398.3
Maximum Impoundment to Date unknown
Surface Cracks none Vvisible
Pavement Condition RR traeks rotted Hes

Movement or Settlement of Crest none visible

Lateral Movement

none
Vertical Alignment culvert headuwnlls vertical
Horizental Alignment straight
Condition at Abutment and-—et no apparent seffiement

Indications of Movement of

isible
Structural Items on Slopes nonc Vvis:

Trespassing on Slopes boat launch: recreational path

Sloughing or Erosion of Slopes

uls slope Shows some ersion
or Abutments

Rock‘SIOpe Protection - Riprap riprap Irregular: slo hin
Failures praf 3 / “ghing

Unusual Movement or Cracking at none visible
or near Toes

Unusual Embankment or Downstream| none wvisibie

Seepage

Piping or Boils none visible
Foundation Drainage Features unken own
Toe Drains wniknown
Instrumentation System none visible
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PERIODIC INSPECTION CHECK LIST

PROJECT__Dorothy Pond DATE elsl78
PROJECT FEATURE_ Outlet Works NAME Ed Greco
DISCIPLINE_ &G eoteehnical NAME

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel None

Slope Conditions nja

Bottom Conditilons "

Rock Slides or Falls »

Log Boom "

Debris "

Condition of Concrete Lining "

Drains or Weep Holes "

b. Intake Structure W
Condition of Concrete Fair
Stop Logs and Slots rone visible

¥ submerged intake with rack
ond Pl'm'on slide gate Qontrol
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PERIODIC INSPECTION CHECK LIST

PROJECT___ Dovothy Pond DATE__ &[S]|78
PROJECT FEATURE___ Owt{et Works NAME Ed Greco
DISCIPLINE __Geoteshnijcal NAME ~
AREA EVALUATED CONDITION
OUTLET WORKS - TRANSITION AND
CONDUIT
General Condition of Concrete n(a_

Rust or 3Stainlng on Concrete "

Spalling "

Erosion or Cavitation "

Cracking 1

Alignment of Monoliths "

Alignment of Joints "

Numbering of Monoliths "

Inler and outlet submerged,
24- inch diameter cast (ron
pPipe, outlet end rusted
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PERIODIC INSPECTION CHECK LIST

PROJECT__ Dorathy Pond DATE 6ls[78
PROJECT FEATURE_ Outlet Works NAME Ed Greco

DISCIPLINE__ Gepteehni eal NAME

AREA EVALUATED CONDITION

OUTLET WORKS - QUTLET STRUCTURE
AND OUTLET CHANNEL

Stone masonry headwall , mortared;

General Condition of Concrete conditten fair

Rust or Stailning none

Spalling rMinor spalling of mortar

Erosion or Cavitation rone visible

Visible Reinforcing hone

Any Seepage or Efflorescence none

Condition at Joints mortar is spalled

Drain Holes noné

Channel small stilling pool, randomly placed

| Loose Rock or Trees Over- loose rock slougbed W from
hanging Channel Dis culvert headwall
Condition of Discharge outlet discharges into small
Channel Shlihg pool , then o E4-inch

aorru’aﬂd metal culvert wunder
Riverlin street . Headuwall for
Cuwlvert (s stone masonry with
recen mortared stones above
Cvoawn P e

West sectisn of wall has fallen
down Hrom surface eosion Hom
road.
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PERIODIC INSPECTION CHECK LIST

PROJECT__ Dorethy Pand paTE__ 6)S]78

PROJECT FEATURE iglng% NAME &d Greco
DISCIPLINE_ Genteeshnical NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

a. Approach Channel None
General Condition nja
Loose Rock Overhanging .

Channel
Trees Overhanging Channel "

Floor of Approach Channel "

b. Weilr and Training Walls

General Condition of conerete breached on weir,
Concrete remnants 1~ Poor condtion
Rust or Staining one

Spalling mortar j::;:ls detenorating -
Any Visible Relnforcing none

Any Seepage or Efflorescence none

Drain Holes none

¢. Discharge Channel

cluthered with dislg’dgd roek blocks

General Condltion trees and debris
Loose Rock Overhanging
Channel none
'E"l v aJovg O/VTH -
Trees Overhanging Channel brush :nd“:v:s'::cs (6°-1' :"-:)"""
roelc blocks near Spillu -
Floor of Channel downstream bed is gqravel “and cobbles
Other Obstructions branches, litter

page A-Tor_7
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APPENDIX B

DAM PLAN AND PAST
INSPECTION REPORTS

Dam Plan - Figure B-1l
Dam and Splllway Sections - Figure B-2

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

Previous Inspections (Partial Listing)

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

Inspection Report by Massachusetts
Department of Public Works
(March 5, 1976)

In

Pocket

B-4

B-6

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
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EXECUTIVE OFFICE OF ENVIRO:CENTAL AFFAIRS !

DEPARTUENT OF EIVIROIMENTAL QUALITY E'GA.
DIVISION OF WATIRIALS

/4 ’
Aaﬂg/t;»¢;4u5332na.§Zzu£au'43¢7

October 19, 1976

Buck Brotaers, Inc. RE: Inspection Dam #3-14-186-08

Riverlin Street
31illbury, ‘lassaciiusetts

Gentlemen:

On ilarch 5, 1976 , an Engineer from the !lassachusetts
Department of Public VWorks made a visual inspection of the above dan,
Our rccords indicate the owner to Le puck Brotiacrs, Inc.

If this information is incorrect will you pleasc notify this cffice.

The inspection was made in accordance with the provisions of
Chapter 253 of tiie ilassaciusetts Ceneral Laws as amended (Dans-Safety
Act), Chapter 706 cf tne Nctc of 1975 transferred the jurisdicticn
of the so-called “Dams Safety Procran® to the Comiissioner of the
Departnent of Erviroamental Cuality Enginecring.

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

- Tnis inspection wvas requested by the Millbury Doard of Select-
men. Tihc Tovn is considering acruisition of the dam,

1. Dy acguiring title to the dam, the Town assumes responsi-
bility for upkcep and/or restoration.

2. The Toun would be liakl2 for damaae to life and property
dounstream ia the unlikely event of dam failure.

(ovLR)
We call tihese conditions te your attention before thev become
serious ane nmore cipensive to correct., Wita any corresponucnce please
incluue tie nunber of the Dan as indicateu above,

-i;ZDtr)l\{

I/Q( ~

b Zf/ g "7
JOLN U, BANSON, PLE.

CLILY LUHGIGLIR

© VOuxrs,

D

o
R\

N .
' ACsaly .
coLonrd of Goluctren, ‘Hillouee _




Repairs now required would be expensive. Rip rap

is nceded on 125+ lincar foot of tac unstream face.
Heavy grovta of trees and brusa on the dovnstream
facc sihould Le romoved. Tie sluice gate doesn't sit
properly and the timber nortion of tic gate stom will
have to be replaced in a year or so. There is heavy
leakage flowing tiirough the downstrcam toc--the only
cutoff snown by County rocords is a 22' horizontal
12' vertical stone congrete wall at tihe sluice vitain
the dan, and 35'+ of grouted, cut fieldstone wall at
the upstrcam face (at the gate).

A review of County records on this dam leads mec to con-
clude that the leakaqe occurs =racnever the pool cleva-
tion rcacies spillvay invert elzvation and becormes in-
significant wiicn pool elevation drons a fev feet belou
invert elcvation. Since tiicre arz residences with
gravity wells adjacent to tac vond, the lower pond
elevation may be unsatisfactory.

The deficiencices noted are significant. A consultant

should be rctained to prenarce plans, specifications and
an cstimate for restoration.

B-8
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DISTRICT 23 OFFICE
403 BELMONT sTaccrT, woncteren 3% 0160

March 11, 1976

John T, Hannon, P,E,

Chief Engineer

Division of 'nterways

Department of Environmental Quality Enbineering -
100 Nachua St, L .
Boston, Mass, el
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SUBJECT: MILLRURY I mHM.
Dam No., 3-11-186-08 Cam scctianq

INSPECTION RZPORT

Dear Sir:

Enclosed for your consideration is a dam description and

an inspection report for the above dam,

Very tru]t/§96§s,
%’/1‘1 > €2 —

John _J, Lyons
Disftrict Hisruay ifafineer

WAR/ e
C - ROR
VAR
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DESCRIPTION CF DAL

pIsTmiICT _3
Submitted by W. Reagan Dam No, _3-14-186-08
Date 3,/|O,/76 S44p/Town M"Lbur}

Name of Dam DoroHaj Pond
1. Location: Topo Sheet Noo 24 A ( GRAFToON _QUAD)

Provide 81" x 11" in clear copy of topo map with location of

Danm clearl& indicated,
Yier Te

2. Year built: 1863 Year/s of subsequent repairs !300.... 1959...1910. ...

3. Purpose of Dam: ‘ater Supply Recreational (Presest uscae)

Irrigation Other (0"‘5“‘*"‘1 M.\l - Sterage )

4, Drainage Area: 4465 sq. mi, : acres
9. Normal Ponding Area: 145 ¢ acres; Ave, depth "f/l\
Impoundrments N,/A gals.} N/a acre ft,

6. No, and type of dwellings located adjacent to pond or reservoir

t o
1.ey summer homes, etc, 2100 \erm. (Ces.

. ]
7. Dimensions of Dams Length _© @9 * Max. Hedght _\3'%

Slopes: Upstream Face Verk Shne weal| £ |1 carth emb. (l'.l Slepe
dve To Wave Ackiem)

Downstream Face =':! T. <:1\

f1idth across top '3._1-'

8, Classification of Dam by Material:s

Earth v Conc. Masonry v Stone llasonry v
Timber Rockfill Other
9+ Ao Description of present land usage dounstrean of dams
Regidenhel Light 1ndustry
80 % rural; 20 5 weaa,

B, 1Is there a storage area or flood plain dounstream of dam which
could accomodate the impoundment in the cvent of a cemplete
dam fajlure? yes ne _ v o

'B-10




DAM NO, 3-lH4 - 18G-08

10, Risk to 1ife and property in event of complete failure,
No. of Pe°p1° l“‘ ‘f /l" /8 A Ef”’a,(’ ﬂ::,‘b;/,}y

Nos of homes _fo * .

iloe of Businesses 4. .

SQ‘ ”0‘\‘&
Below

iloe of industries — « Type

Wo, of utilities _ o Type

Railroads _ . .

-} Other dams /86 - 6, Z 7/ | .

7/

Other AF /ecsh 2 Recd Crosrings [ X'C'W/ﬁ:/ B -Tons Jore
(4 I’ -

11, Attach Sketch of dam to this form showing section and plan
on 8" x 11" sheet.

12, How to locates S. E. Bowviad on Q'+g 22 (Gr:A(-"roM),
Torn R ohte Deerhylmm St Oeerheolm St

becorres Riverlim St ac ter C\wss“-ss Millbury ToL,

Pam 1s RF. of Rwertin Sk 1.3+ mi beyind TL.

Aot &0).‘ /et F fhilore %fcbakjg Could be

I#CUUﬁf'(J 57 //7( ;/a\//ow 1479 C’/l‘&um!‘/‘ﬁﬂceé‘/

@ s charge wouvld | AFter Somre Furre becorre
/ ! e fOR. Colvert
forrefed J'y Ze A/e«/raa/(c Capac {7 o 7he R

(574')(4,’{' Sféheéax) 5es 't vpsFrear of The
daser.

@ Be Clevation of 7#e Boverlen . Pavemenf
/S owly 6" 2 pelow [poresest Awd Etvetion -

7S Present 13ud Elov., Qprears 75 be
(}4144///(4'//7 brgk. Therefore under trest- Cowdifians

el
Tire Crverdo d  Lmbankomeplt Loso I for
7s  a 50/’/’/?/"/&4/.‘&/‘7 (:/(,m )

B-11
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- 4-a--n---------..........,.._.._.._._.__.__________“

INSPECTICH EEPCRT = DAL LD NELTTVOILG

1, Locations Gd4vy/Toun M\\\‘Gw—\}_ Dany No, 3:14-1686-08
. Nome of Dan DOROTHY POND Inspected by Regaw RizkALLA
Date of Inzpection 3/5!7‘
2. Owner/s: per: hssessors Prev. Inspection___*_
Reg. of Deeds Pers. Contact
1. Buck Brothers I'.hc Rwerlin St M. llbory MAsSS.
Hane St. & No. City/Tovn Gtate’ Tels .o
2. . :
Name St. & ilos City/Town J3tata Tel, Wio. .
3. ’
Name St & Ho, Clty/Toun State Tals iloe

3. Caretaker (1f any) e.g. superintendent, plant manager, appointed |
by absantee owner, appointed by multi owners.

Name: St. & Hoes

City/Touns o States Tel,Ho, s

4, No, of Pictures taken

5, Degree of Hazard:s (4f dam should fail completely)«

1. litnor 2, Moderate Vv~

i 3, Severe 4, Disastrous .

i . * This rating may change as land use chances (future development)

6. Outlet Sontrol: Automatic Manual _V.

Operative v yess No,

Comnents: Wooeden Gate Stem itk Sicel Rack ( Steel
strip AtFached May have To be vesaired or repluced 0 &
Year orso Steal SALvenecble . Tinoer 1 Fair 44 Peer Conditien.

7. Upstrean Face of Dams Conditions

e Good 2+ Miner Repairs

3, Major fLepairs _‘_/__ 4. l'vaent wopairs ___

mpGommentu RiP.RAP has T, be Placed oo A pprox.

ru,k'/&r“"" of The vupstream Fece 2 WAshoots

l Slepe F;!\UY‘Q,:> T bve beclef Hed wdny
Suitelele material (loc (® Ends of Verkicat

l ) VUpstr eamm Wnllr) Both uashouts neerey
§'« 4' v 3 depth

|

B-12




2= . D 1N, 3-14-18¢-0%
8. Dovnstrean Face of Lam:

Condition: 1, Good 2, Kinor Repairs

3, liajor Repairs v 4, Urgent Repairs

Commentsts federote 7 Fecavy /cu(’a,g Woted (® wnshreatn
Toe [0 bor/s wote o). Heavy §rowth of 7Fees f brvsh
O Dowunstream [Lice.

9. Emergency Spillways

Conditions 1, Good 2, Minor Repairs v

3. lajor Repairs 4, Urgent lepairs

Comments: S fswe Vords cov/d be K’fy?c( Coth Smaller

Shwrer and/er Grevled . Stne Chavunel Iicle Showe €roston
Noted ot The downstream ewd oF e Spe'luay .
10, Water Level at time of inspections _3.8 ¥ ft, atove__ helow ¥
top of dam v principal spilluay
other C4"2 Abwe Luver/ (D Cir. of emeryency
SPi/lway.

11, Summary of Deficlienclies Noted:
Growth (Trees and Brush) on Embankment v

Animal Bussous-and lashouts _V° (Yf& Sketes )

» ~
_Damage to slopes or top of dam :

Cracked or Damaged Masonry ypoSteears cuml/ ('.//o@rc/@ exttemfres

Evidence of Seepace v

Evjdence of Piping 47 borls Yorsored, byt If [eaKage Contmve af

7eSent K e, 001/ WIT Oy Probsély APPear . i
Erosion

Leaks Y1 Serorc 7o Afﬁrﬁv Threvah AL Jie

e

Trash znd/or debis impeding flow

——

Clogged or blocked spilliway

other _G7re  Cont be  Seated /fyer{l- Sonte
Water /[./:cwhj 7Arovgh Surce .

B-13




m . -

DAL 10, 3-14-186-02

-3-

12. Remarks & Pecomrendations: (Fully Cxplain)
s mw5Pectlorn ars regvested éy 7% il///éw’ brard o

Sefectrren . e Zewn s (".N:,Jerm; Ag,;,-;/,",,, o~ The

dam Se 72t 17 Cam Corntrel e water /Cle/.
Be ocomer Hevld tecieve B Stamderd leter

,fumrﬂanzrnj /ef‘/aefrcre; foted and e Tiwse SHeld be

advised ©F T F://.u/'ov’ :
@iy Apviring At 7o e Jam, 75 wun ASLomes
lfe!,voq_v,[,'/,;\(, For vp Keep dﬂ%r Festyratiepn .,

@ 7%¢  Fecus wou ld be /'.a,é/c ﬁ,. for /ama_yc re /l/c
anwd 'a""""f/ ‘{"w”ﬁ‘feam th The (/n/fe/y event of
a darr farlvre .

@ /Pepmr.r Afow rczun:eJ wou/c( be MP(UJ:/V&.
L £op 15 heeded o /R52E /incar Feet oOF 77e

( .

. Vﬂ”‘fCQM /;-CC . “aV/ Crow /4 of rees ;" brush
W he .5 [Rce Shedd be reerroved. e Shice gett
/.e"”f J.(‘f P'ope' (7 ah{ ﬁe Wmée’ p‘r"‘.u OF Z‘,Q G‘é
Stem o/l wave T be replaced m e Year or J0.
Pere 11 Ie.w, /eakc.j. ./7,“',”3 firmyk 77 A8 Zre.
'ﬂt' Oﬁ/j Cm‘o/f ﬂ.wﬁ ‘7 (’vuni‘y rccarJ: o a 22'/';»'/2,)(
123° L vert Sthre Core Wall' AF 7% Slice ar
Cnthin Pre damws and Z5'F oF Grovted Cut froldsime

wa /f
13, Overall ATt 7"'(60’;-"”“3’; /:5;:)(4# e Curr ) -
onr. ON 7ee

1, Safe

2, Ukinor repairs needed
3. Conditionally safe = major repairs necded YT

4, Unsafe

8, Reservoir impoundment no lenger cxists (explain)

Recomneny removal from inspection li-ct




wikbory - Doxetby nd Dum We. 3-14-/8¢-08
! g
A~ —— P

Sheed 3A
M

@) Areviees or Cunty recerde ot 7Zis ol
feads #re 7 Cuelode 754t /eakajc gceors
Chemvecer fool eley, Fea ches ..S‘n'//(,w,y ser
&/leva tiots awd becimes /A/f/j/v//'/?ﬂn/ Cobren
o/ elv. drops a few Ffeet beliw twvert Eke

Siace 77%ere are fesiclemcer Cutw Gravit, wells
Adlacent- % 7. Pond, 7Ze lower Ard £lev.
/?47 be (/Nf/)//'J‘Facfarr .

® 72 Q{F?C(eNCre.r NMoled are .S‘/;;\//k/;,w//-a.

Cowsvllant S/t be teliimed 75 Presire G
£s. f’ﬁ [;'— Feshratison
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APPENDIX C
PHOTOGRAPHS




NO. 1 - SOUTHWEST VIEW OF TOP OF DAM

c-1




NO. 3 - VIEW OF SPILLWAY

NO. 4 . VIEW OF RAILROAD EMBANKMENT, LOOKING UPSTREAM
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APPENDIX D

HYDROLOGIC AND
HYDRAULIC COMPUTATIONS
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Project NMMM&%@L Acct. No. 5'66‘( Page | of //
Wovcesfer Ma, Al LB S/30/78

Subject Comptd. By Date

Deta:l M PO'V"J w Ck'd. By & MG Date 5,/ /:,/;l
; Est of FPeak Flow Rates

Tk Area i3 351 mi™ fo Dovotu ek of 0,23 i i e

Trib Brec & E ZOGM’/a»\J b_c., a ['ﬁ( Oulx Sovo wide

WN: Ha heé Comsfrictn.
/2000 Q\—o—uk-\ L5 c«.&i‘ﬁ & /d::'zo,
c,,a....g rmm Qo ok o r-a,bcw

Ga«&*ebtprwxw e Ao W"ov

»fa.»um W.jmmoﬂ

Gerecntlty pun v CPad Clu Corndlat sbite. , cntl!
m&’é‘ 6‘?0. Tl cevTliat stilan~ & GOon.!
-atmuu\.zrw w4 drurav“/

440-343=67 o%wszmas—o.s'v,
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Todut. " Rue" s IT0' 4677207, Lr qovo 420w = luSov )

Ca...' At S opae * 1.3 “712% Powde } Swamy—

swp W Prohatte Flond - Peab Flono Ra (e
r'-P TR\ mmmunsu-uewwi

&: s?‘e%m:-nm" fra,uw\d tat SL.S sewnces ,a FFR.

()

PER = 1460 ofs /i ™
Tot PF.R. = 1460x3.9| = 5-7oo+ \
la_vu RER.= 2850 ofs = [iflow T2 r{ Flood |

METCALF & EDDY. ENGINEERS
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5-/-01 above Do
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acie /», O | 1470 |24y |4416|5¥ V(7260|885 | 10301178
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3"—u,rf ff&u—b&luut'%‘ fo‘rbﬁ\l— '0.~+089 LL‘
5"1)1._3( /{f o106 - - MQ//I D-1




Project Nat, (U.“F3 &_L_zgfé_m hWe YOA_. _ Acct No. sSecy Page Lfot //
Subject WD VC.GJ"‘-M LMd' Afek Comptd. By L;_B Date 5-/30 /79

Detail _M_? (50“" Da b Ck'd. By 5/’/6' Date _6_/_/.5,1245_.

JIL Das Discls - Stoage vs Elev,

Daw {3 20a'+ | Lotk a s liahH cectle 24 slutce pia
The Sluce Lsca«bt‘m oodan 1.( “T Racte af.(?&.,\ a

Sy
PQSLI— AC'ZLW" 3.0' Geleov sloiéa /:l/u duscla - -
W o B a S"f"ACC“‘ cwlivtnd vnban Rruenliin |
Tt SGreel MwW3%4F4M(ALLMMur(a C‘-;

me.a Lo 68 e fs nde
. "U?—&J( ) Q‘Pa((wanfdlft‘v.“y Tl
S lucer o m i Qv be Coedoes M
The dann & M Tzzzw-..., Al [ O
M M M MWCLK
t»o-.LM.OV‘t 4 Ma 2'¢ Lelenn Lo
le Seclun U Grobher § leeli
~lf 2% mu.,.l IO + o Craesr B Lda, X -
LwL,ch M hauwt ro valuabl Vel Hiad
vttty L v NN ﬁ(ﬁdm-m jféru'.

@Sf:((% Dtrduu?v (Ass'wu Roicest Crcat)

Q =23,12 (L-) Ha/'l.
7

N L% %
H o Slew l Q=312 () H +30200) (k1)
. 93 y

2,.€ .

:J_\i { et 25 Q=243 HYi312 Cuei) ™

4| o' /|"4\

H ‘z,r*?; 2.8 |40 4»-3}:-0#5'5’ 60 lo |IS |20
i | 340°|428] 512 {623 [730 [84z [ Feo fion2] 1227|106 | 257

ws.Elhav, |3%.5 1397|3175 39¢ [31S| 399 [399.S [doe | 395.0|791.C |29¢.0
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METCALF & EDDY. ENGINEERS

Project _N_&i;(’u‘_"a.)_p_‘* ‘“‘_P H:.,l Acct. No. s‘ﬁ X Page 3 D ot I l
Subject W ov Cg%&}_ Comptd. By o € e’ Date 6 /I?'r/7 B

Detail M...&&LLO_‘“_— Ck'd. By EMG Date é‘//i /)l/'
Ras 7/15 /v LEB

Daw Cre st Dcsc‘&my

397 —

SUYVC*" Pro#( Te

" A ssumt A Hyda.
6.; Pro file
'

3% N
__ o' 4o | 40 40 _|2¢

% a“( ’-‘A @L Q{
= 2.ST(H)"
@ =6t2(W)% — H=0"Tws:3153
@, o2 ()" — Hi=H/ -0

"V ’

03—' ng(ﬂ_; )s‘ - H;: Ll, -016'
(\Y

O‘.‘IOL(H’) - - qu‘ H,/-Oﬁ'

Elev, | 396.0] 396.€| 2970 | 392.5]| 39f.0 | 3985 | 7990

/

H, o.z | 07 Iy 1.7 2.+ | 2.1 3.2
@) 5 |70 | 3ea/| 612 u3 ¥ 1613/ [22%0

© Stevoar (Aboue €lw. 393,0)

Arta = 0.23me ™ | 471 Aerse.

Elev. Stovagqe Elev, Stevege Sov. Fonchon,

M,NNO‘ m.omTA, ile® ';"”T'"(q Ep r F'”
36%,0 (@) .396.0 £ 2
243.§ I+ '8¢, 8 97 4.5 451
2440 2.9 ] 2510 (.o 2.y 390
344.5 4./ 1 297. 1Y 3.2 |ige | 20
39570 $s 1€ 2.8 35 1860

69 39¢.5 p-3 IS 3.9 lesdl

395.5

_ ol - e e el Teka—a




Y (“rFop cires > (2%901)
_— ~ ;nm_...tv)u&. - vﬂos?fw
1 ID hi ) ol 8 2 4 2 o
R vy w) Mo
e B IS 532 WMo o
QNI R  eoop YT noQe 0052 €00 coS|
<3 3 . iy , otLg
138 | %
Qc
£38 |
! ! } |
l e + O'bbe
AW __
” )
a 19 | _ |
& — | > - oské
$38 . _ .
g E 3 * otx » 4
& 4 0O _ » .Xw.ov 2= '735.Q
.Vk\ F 45349 (wory $2 Pedd
Jr I.-..ww, 1 \ U Q * 2 O.Q,Wm
¥ 35
o ﬁ N |
A .
% 2 3t
w - lﬁhfﬁ.q olbg
Q- \ ._
c.- | 3
: S
No waipd3vng _vp‘éﬂ '
: —— ™ S gebg
. A rn:' /ﬂ £29
/f\&.oo /ﬁ.onh
el
W W = \/movU \ ﬁl
235 ~ e Lo
il .

SUAINIONI "AQO3 ¥ 4TVOLIN




Project _&d_mm&.&ﬂﬂm- Acct. No. iééi S o'_LL—
Subject _MS&L' ML- m‘ Comptd. By Lt. Date é ?

Detanl D°'°+““\ Powed Dam Cka By CEPNS  pae Z
Gen. Refucucg “Open Chaunel Hydravliés s Ve Te Clow]

@ Broad Crecéed Spillias - Q:CLH" [Re{. pp3co-3e2]
Ce 327 +0:‘f% , L= L'-o0aNH
H=Physical Wolen Heat ou CREST (b nat 1uclodes)

he War Hud'ld- , L'eMeasuved Crest Laugttl,

A< su mptions .
FOV F“’Qd’ ov P(Qk Flt)w& ﬁ— 7w, OlS- o C’3:4‘7

? h
L= ‘?o% L'

oo @ =302 L'Hj"‘ :E‘L'Y'\

@ Flow over Cv/e;; af D: - 5'._': 3.4 [E’%L/)'&(H')%{&{.ﬁa 5‘2-3]
;-‘Dlsck ffoﬁ wid ¥

H'$ h! as defivad above Y =1+ H

Assumphons i
For F'OOJa ((‘ow over daw CVC:‘“)
H 6 L/ [nok hie had) in [$em @akoue?

o -Z— f_(:wk -[.7/6_'_] = 0,734

: ‘t' 7‘ - Z.SS(H) | API,[ 4o Cred fkrz whaeae

leuels are roujtl\‘ coned.

METCALF & EDDY. ENGINEERS




METCALF & EDDY. ENGINEERS

- ———

Project _N‘L_KEH_'EH._&ME‘LD—&&;— Acct. No. $6 4 Page 6 D of ’l
Subject srep M Comptd By €8 Date 7/r9/18
Detail DQRO.!——H Y PL_D_Q_M_ de By Date

New 7/19/79 LEE

@ Advl-us(u\i Peak Flow A,.IL S+°V‘}( Fuoncteo:

- S

S = inches on Trib. Area e;w velent Jo:‘onje@ eleov.
= F‘[Mq‘/‘, 8+araje tnckes when ¢au'/ /5 64/44»02&

@F— Fire) Qouwt = def. by /,m“ Disel. v Elev. Corvo
urms '(-M&?t fuuc'(—(aé

5{0«181 Fonetion! @.4 =2850— %00s = F?FF

Ses pys D-1¢ D-4

Frow Plot fiunat Peatk Outflow = |79 efs.
wﬁ—k Pous @ Elev. 398.0 % £

Cv;-‘»lc.a,l Flow over Cvrest

Pornd Eleu. 39%.0
Low P# Crest 39¢. 7

Mas Depb 2.3/

l"f‘ )
3,-‘— 255 (23) = 8,6‘?¢/r/[1~. ﬁ
_Gent * 138" Vp = 6.6 fps ‘




METCALF & EDDY. ENGINEERS

Subject __Ml\ Comptd. By Lsﬁ Date
Detail M Pou& ;DU"‘ Ckd. By Ems Date 6//£/7 o

V= Dowmstrean F/o-e-d( Doe v Daw Breal

Dorou«a Breoh Cowvedls Dow\“«‘ Pert Do an. [t
Hae Blachk st Awwn aba \)u“d—uk dbows Iovv /_w
Eaesr of M ?5 M:l’éu-/u““d 71\1 brvot w adbonsr

2 [ [Po Lncd,
ﬁ has a M 337—3‘*? g
howse, , wsd.‘..d,ui‘ and a W.Zuz_ u-.7
~W.FW1Dau:a~«1 Pm««ﬂé
,LM 1&4_,&»*« W‘bb
| A+V,,,,_¢;z X-Sect &.M.t/.a 2. Danr Faleo
W s 49 .

Project MM).Q&_{.M Acct. No. _S_Q‘( Page 7Q ot I \

| 2O . o .
250 250’ 5= 9500 © 0.53%
. &50 ) ﬁsm“;lz(“'""a)
tMo | aro’ ] 110’ S”’ :0.073 /
\ < = ,)'?-“/‘ 'Qr— Dueto Trees, Bldep ebc
4 e : R— <o = 0 (o 7
b A, = 5(1e)(s): smg' '-l> » v L/
- . \'
P=wide A =2zy’ V= LLL R (0073 = 10977 £
P= e+ 8y, Pz 94y,

~ Fon Deph Mbowe §' (Y4=4.+5) — R Otp'“\%belu«a §'—.
grjo | |2 |3 | 4| Sy || ]| o
A+ | S0 784 11046 | 133 [I65Y f2ovo-|[ — |22 | g2 |199|350

—_—

R |22 zws 176 | 304 | 3% 360 {|— | 49 | 97 |32 (190

-~ N SN ST R

L
RV sy ya 2&8‘ W 3BT [ — [aed| Lo |13 |1.577
V |2.00 |2.3y3 2,694 29v inspMnll— lo.¢3 1088}yl 729
@ (1o 1837|2766 |3899 [ 5248|824 ||~ | IS |6 |2#2] 6o8




Project _GiLL_.)_Qﬂ-h__.g_Lam.L__ Acct. No. 5_86_1___ Page _&Qol _L.

\ 54—1.%: Drselas f( D:roﬂ..., Crezf.

Retow Do

TJoou

[Soo

Area - G+

METCALF & EDDY. ENGINEERS

»
a 9

<
R ——

o’




METCALF & EDDY, INGINEERS

P e v T T " —-?‘

Project .&_LJ_EA_Q.‘_“L‘ la P Pre "“' Acct. No. Page ot _.LL_
Subject __blercesles Mg Area  compo. By LEl  oxe 20/79
Detail D"O“!} P&"“ Da~ Ck'd. By - EmME _ pate 27

" Rea V1978 L28
V (et
(B For Full Poud (noRR. Enbortivat Efpect)
W5 Dan - Elew. 398.0 ; S'=800 +5(23)0d0 = 1536 Ae. &
Y, - 34: -377= 1ho w,,:o,v(f!s)— 8§96’
@p, =L (57.0) :«zz(n.o)‘-’i(oS'S'gf« ,Stage | = 1.8, Az 75>
()-For 7S'oo React. Vol. (= 1295 (500) = 220 de.ft. < }%S
Taat @p, = 36{!({ ———') =3132 4 ; 5‘-7 73, Az lizsf
Vol. 1.5 7500 (111S) =14 Ae (3. ; Ave Vet, (194+22a)1 ~ 207

Qp, = 35t (i = (o) = B1ea cfe. ~hu Shup 24/

= oy 1536 7= 3!60
T = 245’— 24 525 I 'u..w. » Max V = = 298 {ps

44-275'9-; 4 talae 45 min. to reach /szun.suu
Rivea ‘75’0'0 2 downséveam.

Ez (00 yean Stovu Flow

{oo «-1/, (« b - & he. ran = 4.7 (T’ocA P“f"" MNo. 40)
'W{ N-rt'l—(a\ “ﬂkpu@ O 3lu/b’ 1.g
2.9 (ov Ruuo.f(‘

(T;oj—,;}@ﬁoo) = el o5 as ost o0 ' ;Jom,oaak Mgw
Sf'omﬂe Foweton = F = ?6(({ —2:‘3) = Q6! ~204 Sp

Based o Discle. Plot us 5"'“»-1! Fouelia Plot
5“’"‘ Qnouf 2000 ¢fs @ P aw. 396,95




METCALF & EDDY. ENGINEERS

Project Ab‘*' (‘Jo“' F‘) ng ““P' P”‘ raw Acct. No. .____ﬁ__—_sa(‘ Page _Lo__DM _I..L_
Subject __MJ_°LC_¢§.£!'\ "'&.' LY A'& Comptd. By Lea Date él/z/?l
Oetail —Qltﬂ_éﬂqipo "\J_ Dew Ck'd. By !WC'— Date 6//6Z7f

@ Mzec. Cgus.ode/tw"to&t
@ Oué let P"pé Capacity
. Top Dam - 50.-7 &1,39¢ ol
W S,ELAY e

E1.391, 54
—n /| bgé.‘:ﬂ 391.{—;&&/“\ W€l
Doreo A v) 396.6
Po“";‘\" 2‘1 “ 6 — AN ‘\Mual'o_“ 5'4“¢ __’a —-M—ZLS"V .
/ 27 Powa C %} ea —
nv, ‘ " W lnv, 38},01' q\

3. i Lo e sen(?)

- F70'{ Heo 54"GColuat Assvae DuSt. Foud Const. @ Elee. 381,9/’:‘40
TpColu 384T + 4.5 389, 2' >3e , aflev £2.6’
Assume lulet Control (Fij 420, Hubk g Shut Draint HyuwayConrd Pood)

HW/D 69 o (4 L .3 1,94 IS 7 1.9 2.0 2.2 2.9
Q 81 95 110 120 130 4t 157 170 1860 (9T tes lo
M, ¢ ¢ 350, 3%.C 3N 391 %23 3971 2937 e 36
PAElw."? 380 391¢ A P quy 3% ™ Ay

5 _ Flowo thaw 24Y4 Disct Pigo
Max (lubet Contr) Dicdange 7 Prdd Eles. @ 39¢

H% = ?7‘6.'2??7" =4'z). Mo ¢=4z°€"

S'V\El 2‘*“? PI(;‘ Maﬂ F(M II.S lh."la.chOCM
éSW\& c+ w\(akf be shout J“"'”;"‘j SW-,
quone Hels peps w‘y-follouw:q calecdoling.

D-10




Project _M_(_.‘L F ) DM l“"P &« Acct. No. S—f_@"f PageMoi_‘J._

Subject _M_A%_ Comptd. By A._—_ Date //l/
Detm@aﬁlnﬁﬂ_u:_ Ck'd. By ENG Date // 6/ 7

Coch
@ Tolurlin levals - b “—11:«. Flowe (O-‘L‘I.o-octo)
Lutu—n F(uu Passes ouven Daw Crest b wilt
-ec'(( Middle Pl ¢ Pars ouen “'3‘“0-7 dw

Do Crert Floy | S0 cf;

I\LLM ua‘:awfadv/m’ mmdﬁecﬁd
Alsume S4" Culvat CaM,u.o 20-9:7%

7,.. R 5 4333 of gt
4331 °"°1
f> « [,42

Wedaa wn ud.u‘ Pond @ 343, +lLH = 394.9!
Thia Lo roug iy 1.8 balow dawm creas,

ENGINEKERS

METCALF & EDDY.

(E)f&ak Flow Thvo R.R Ewmben ket
wiHe Eeliana Conntiod

El. 3961
- Us U'T'C Dpuc.tuw Flen” 478 -
_ T T ham P4 o al
QR e Ha=7ic 197, B = SO/l v
- ! wida
'erhaﬁ “:“0‘ 0 o 7.25'0/-4

(RR. Yos not besn leomn v ouetop)

@ WiS.Elev. e to R.£. EM‘; Cotnot®©= ‘sz«‘.-hc

Flow Haw ou-tld‘p
l | Flow ovtef spillway -us +

%wS@DM'3g 5

D-11




APPENDIX E !
INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS




SYHYNIH
Y T ® o ToTm o o
L9526 Vd | BINALSO "In1 ‘4003 ¢ I3
T T o fc»i cs_ ><.o _ T N T
M@M—uw&z. HO34 ?—_cczw—:( ‘ ;_fwba NO!LTBASNI _r‘l| o _ .i>n zo_twmwz_
® ® R
INOA ‘ o INON _ﬂ 30N | o ||ué..
. e e e L _—
; JINVYNILNIVI ) NOiLVHId0 | NOILOREISNDY | UNmis30
L AINIDY AHOLVINOIY R
@ o ® @ P
NMONNNN N™ONXNA INT exIn nne ._u?r.
AB NOILINYAISNDD p_ AB ONIHIINIOND H3INMO
@ w

W _‘ r _ ooet nee 12 __3 002 ¢
E_B m;nu._.xb I HL uu.um ;x»%wa ;a&.sxhwnw._ O~ o-ﬁm)w.{ Louuﬁmﬁz? (AD) R .x»wﬂ Rea AT .w«x ]

 SYIOINDIVOIAVN TUUALOVEVI HIMOE | Iweron | wnmeeen AVMI S s
® 3 @ e . 0w @ & W & R |W & w . .
On1700D §2
SHUVNIY :
@ -
YR LI H) N N N N~ aIn pos | coat 51 £l o8 | c2ul | CPIEER
L TSR RN, At |- Jibth | 03 (3 w00 T
IVO/BIN ¥ S35 QFa/A¥d ¥ Q34 wan ST AT RO gl L tlent  sasoans AR wvosoan
@ ® @ d ® @ 5
o121 1 ANNRIIW ¥O0HR AM1ONOQ TE
LA 39VTIUA-NMOL-ALID I r— ,
| NOLVIMO o ATRLLSNMOD 163UV i WY34 1S B0 ¥IAY 13.:8!
® © ® @ T_@
ONOd AMLOMDO 1
i
_ ANIWONNGW! 40 INVN INVN UV INE04
® [ ,
- - — —_ I
ALINL02 [2tpntLiat212y “YQ ONOd AMLONOO _ km :i Joawiert v
BATOW] AVO | (ISIW | (HIHON Tm0 N . .
! 31v0 140y | JDNLIONDT; 30NLIVI InvN :53 s s kuwoos' a1v2s wOSING  adianag 35S
® ® ® (0] BORNQ ? «© o @ @ ©
S31V.1S A31lINN IHL NI SWva 40 AHOLN3ANI “.&Wﬂﬂ




