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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

DEC 17 1979

Inclosed is a copy of the Fall Brook Reservoir 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 paast performance and a brief
hydrological study of the dam. A brief assessment is included at the
I have approved the report and support the
findings and recommendations described in Section 7 and ask that you

. NEDED
.
. Honorable Edward J. King
Governor of the Commonwealth of
é? Massachusetts
- State House
Boston, Massachusetts 02133
~
&
. Dear Governor King:
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] 1 beginning of the report.
|

of this letter.

this program.

P ] g g vy [ ] S

Lo Incl
Loy As stated
o
| &
.
N
{ '
f "
e .
&
/

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act.
case of this report the release date will be thirty days from the date

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
furnished the owner, city of Leoaminster.

In the

I wish to take this opportunity to thank you and the Department of
Environmental Quality Engineering for your cooperation in carrying out

Sincerely,

27

Colonel, Corps of Engineers
Division Engineer
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{ NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MA00869
i Name of Dam: Fall Brook Reservolr
Town: Leomlnster
{ County and State: Worcester County, Massachusetts

Stream: Fall Brook - Tributary of the Nashua River

JovSE—

Date of Inspection: April 10, 1979

The impounding structures at Fall Brook Reservolr
include a 1392-foot long, 37-foot high main dam with a
{ spillway and outlet, and a 256-foot long, ll-foot high
by dike. The structures were built in 1896. According to
available design drawings and construction photographs,
the dam and dlke are earthfill with a stone masonry core
wall. The crest of the dam varies from El 657.0 to
657.7. The crest of the dike, which is an unpaved
roadway, varies from El 656.2 to 656.6. AThe spillway 1s
located at the south abutment of the dam, and consists
of a broad-crested welr 19 feet long wlth vertlcal stone
masonry tralning walls that extend the length of the
discharge channel.” The crest of the weir, which is
covered with debris, is estimated to be at E1 652.0.
Water flowing over the splllway discharges into a stone-
lined channel that 1s 19 feet wide and 390 feet long.
~The outlet for the dam consists of a 30-inch diameter
cast-1ron pipe which discharges at the toe of the dam.

—y

Parad ey ey

There are deficlencles which must be corrected to
assure the continued performance of this dam., This
conclusion is based on the visual inspectlion of the
site, a review of avallable data, including design
drawings dated 1895, and a review of operation and
and maintenance procedures. “The dam is generally in
"fair" condition.

FALL BROOK RESERVOIR DAM
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Based on Corps of Engineers' guidelines, the dam
has been classified as "intermediate" size and in the
"high" hazard category. A test flood equal to the full
probable maximum flood (PMF) was used to evaluate the
capacity of the spillway. The full PMF applied to the
1.31 square miles (838 acre) drainage area results in a
test flood inflow of 3,670 c¢fs. ~The test flood outflow
of 2,370 e¢fs and pool at El1 657.6 will overtop the dam
by 0.6 feet and the dike by 1.4 feet. The spillway
capacity at El 656.2 (the low point on the crest of the
dike) is 500 cfs, which is 21 percent of the test flood
outflow\

A test flood equal to one-half the PMF would
result 1n a test flood outflow of 760 cfs, at pool El
656.7. The flood would overtop the dike but not the
dam.

It 1s recommended that the Owner employ a qual-
ified engineering consultant to evaluate the seepage
which 1is occurring through the embankment of the main
dam, particularly in the area to the left of the outlet.
The englneering consultant should also conduct a more
detalled hydraullc and hydrologlc study to evaluate
spillway capacity and overtopplng potential. 1In
addition, the Owner should undertake the following mea-
sures to correct the deflclencies observed at the site:
selectively clear trees and roots and remove all brush
from the slopes of the dam and dike, and from the
spillway discharge channel; clear the blocked outlet
Plpe and repalr the outlet gate valve, 1f necessary;
repair the headwall at the outlet and clear trees and
debris from the outlet discharge channel; repalr the
training walls on the splllway; clear all rock, vegeta-
tion and debris from the crest of the spillway;
backfill the eroded areas on the upstream slope of the
dam and replace any missing riprap. In addition, the
Owner should repair the deficiencles listed above, as
described in Section 7.3. The Owner should also
implement a program of annual technical inspections, a
plan for survelllance of the embankment during and
after periods of high runoff, and a plan for notifying
nearby residents in the event of an emergency at the
project.,
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The measures outlined above and in Section 7

ProJect Manager
Metcalf & Eddy, Inc.

Connecticut Registration
No. 08365

Approved by:
StepHen L. Bishop, P.E. 7

Vice President
Metcalf & Eddy, Inc.

Massachusetts Registration
No. 19703
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This Phase I Inspection Report 02 Fgll Brook Reservoir Dam

has been revisved by the undersigned Peview Board nenbers. In gur
opinion, the reported findings, conclusions, and tecommendations are
consistent with the Recormended Cuidelines for Ssfet Insvection of

Daes, and wich gocd engineering judgment and practice, and {g hereby’

subnitted for approval,

CS3FPYH w.i?ﬁKEGAN. JR., > £
Weyer Cont¥ol Branch
~ngineering Division

ot 0 Sy

JOSEPH A. MCELR0Y, MEMBER
Foirzdation & Materials Branch
Engineering Division -

(Concee 4 Ty |

CARNEY M.“TERZIAN, CHAIRMAN
Chief, Struetural Sectiop
Design Branch

Engineering Division

APPROVAL RECOMMENDED ;

E B. FRYAR
Chief, Engineering Division
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PREFACE

This report i1s prepared under guldance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investigation. Coples of these guldelines
may be obtalned from the Office of Chief Engineers,
Washington, D.C., 20314. The purpose of a Phase I
Investigatlon 1s 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. Detailled
investigations, and analyses involving topographilc
mapping, subsurface investigations, testing, and
detalled computational evaluatlons are beyond the scope
of a Phase I investigation; however, the investigation
is intended to ldentify any need for such studies.

In reviewing this report, it should be realized
that the reported condition of the dam 1s based on obser-
vations of fleld conditions at the time of lnspection
along with data avallable to the inspection team. 1In
cases where the reservoir was lowered or drained prior
to inspection, such action, while improving the sta-
bility and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which
might otherwlse be detectable if inspected under the
normal operating environment of the structure,

It 1s important to note that the condition of a
dam depends on numerous and constantly changlng internal
and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condi-
tion of the dam will contlnue 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 will be detected.

Phase I inspections are not intended to provide
detalled hydrologlc and hydraulic analyses. In accor-
dance with the established Guidelines, the Spillway Test
Flood is based on the estimated "Probable Maximum 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
splllway will not pass the test flood should not be
interpreted as necessarlily posing a highly inadequate
condition. The test flood provides a measure of
relative spillway capacity and serves as an aid in
determining the need for more detalled hydrologic and
hydraulic studles, considering the size of the dam, its
general conditions and the downstream damage potential.

FALL BROOK RESERVOIR DAM
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
FALL BROOK RESERVOIR DAM

SECTION 1
PROJECT INFORMATION

l.1 General

a. Authority. Public Law 92-367, dated August

i b.

PR e gy ey e

s 1972, authorized the Secretary of the Army,
through the Corps of Englneers, to lnitiate a
national program of dam inspection throughout
the United States. The New England Division of
the Corps of Englneers has been assignhed the
responsibllity of supervising the inspection of
dams within the New England Region. Metcalf &
Eddy, Inc. has been retained by the New England
Division to lnspect and report on selected dams
in the State of Massachusetts. Contract No.
DACW 33-79-C-0054, dated March 27, 1979 has
been assigned by the Corps of Englineers for
this work. '

Purpose:

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

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro-
grams for non-Federal dams.

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

FALL BROOK RESERVOIR DAM
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1.2 Description of Project

a.

Location. The dam 1s located on Fall Brook, a
tributary of the Nashua River, in the City of
Leominster, Worcester County, Massachusetts
(see Location Map). The coordinates of this
location are latitude 42 deg. 29.8 min. north
and longitude 71 deg U46.8 min. west.

Descrigtion of Dam and Appurtenances. Fall
Broo eservoir Dam 1s an ear 1 dam 37 feet
high and 1,392 feet long (see Figures B-1, B-2,
and B-4). The crest of the dam is about 20
feet wide, flat, and grass-covered. The high
point of the dam 1s along the downstream edge
of the crest, and ranges from El1 657.0 to
657.7. The dam was constructed in 1896. The
design drawing (Figure B-4) shows a core wall
through the dam that is a maximum 2.5 feet wide
at the top. Several photographs taken during
construction and included in Appendix B show
that the core wall conslists of stone masonry.

The embankment upstream of the core wall was
constructed of puddled earth, and the upstream
face sloped at 2:1 (Horizontal:Vertical). This
slope 1is protected with hand-placed riprap.

The downstream side of the core wall consists
of rolled earth with a 1.5:1 slope. The
downstream face, which 1s partlally grass-
covered and overgrown with brush and trees,
extends into the woods.

The left (north) abutment of the dam ends at
Wachusett Street, which extends perpendicular
to the axls of the dam. Two high-tension lines
also cross the north end of the dam, from
northwest to southeast. Two of the towers
supporting the westerly power line are located
at the site. One is at the north end of the
pond, slightly upstream of the north abutment
of the dam. The other 1s situated at the toe
of the dam, about 400 feet south of the north
abutment.

The right, or south abutment of the dam ties
into natural ground in a wooded area. The
splllway is located at the right abutment, and
conslsts of a broad-crested weir with stone
masonry training walls. The crest of the

FALL BROOK RESERVOIR DAM
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spillway 1s a granite slab partially obscured
by rubble and rock. The crest is 19 feet
wide, and at El1 652.0. The stone masonry core
wall of the embankment continues under the
crest of the weir and ties into the 5-foot
high training walls on each side of the crest.

Upstream of the spillway crest the training
walls slope into the reservoir. Downstream of
the crest, the walls are 4 feet high, and
extend .for most of the length of the discharge
channel, a total distance of 380 feet. About
60 feet downstream of the reservoir, the
discharge channel turns south. The training
walls are capped by granite blocks, and over-
grown with vegetation. Six 4-inch diameter
clay pipes which are at the base of the left
wall serve as weep holes. The floor of the
approach and dlscharge channels 18 lined with
fieldstone, except at the downstream end of
the discharge channel, which is covered by
granite slabs. The floor of the discharge
channel slopes at approximately 7 percent.

The outlet works at the dam consist of a 30-
inch low=level outlet for draining the reser-
volr, and a 24-inch water supply main which 1is
part of the municipal water supply system (see
Figure B-4). The pipes extend from the gate
well which 1s beneath the gate house, to the
downstream toe of the dam. In Figure B-4,
both pipes are shown as encased in stone, on a
stone masonry bed, and it appears that seepage
collars were constructed around the pipes,
upstream and downstream of the core wall.

The gate house, which 1s located in the
reservoir on the upstream slope of the dam, 1is
a brick structure with a granite block
foundation and a slate roof. Access to the
gate house 1is provided by a walkway of 1iron
and wooden planking. The door to the gate
house 1s locked, and the former windows have
all been blocked up with cinder blocks.

The interior of the gate house 18 empty except
for two metal gate stems protruding from the
wood floor. The inlet to the gate well is

FALL BROOK RESERVOIR DAM
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covered by two screens which are visible
through a hatchway in the floor of the gate
house. The upstream screen 1s held in place
by stoplogs above 1t, but the downstream set
1s removable for cleaning. Along the upstream
wall of the gate house there is a wooden beam
with rings. This is reportedly used when
removing the screens,

The manually-operated gate valves have not
been used for some time, and the necessary
equipment for turning the gate stems 1s not
kept in the gate house. The 30-inch diameter
low-level outlet 1s kept closed at all times.
The valve on the 2U-inch water supply main is
permanently open. When it becomes necessary
to control flow through this line, a gate
valve recently installed 150 feet downstrean
from the gatehouse is used.

The outlet of the 30-inch pipe terminates in a
structure consisting of stone masonry wing
walls and a headwall. The low-level outlet
discharges into a poorly defined stream
channel at the toe of the dam. According to
records provided by the Owner, the 24-inch
water supply maln reduces to 20-inches Just
north of the outlet structure. The pipeline
then turns northeast and passes through the
manhole located beyond the toe of the dam.
The manhole houses the gate valve on the
plpeline that regulates flow to the
chlorlnator and pump station.

Discrepancies in the design drawing (Figure
B-4) were noted during the Phase I survey and
inspection. Figure B-U4 shows that the invert
of the 30=-inch plpe was about 29 feet below
the crest of the dam, which would be approxi-
mately at E1 628. However, the field survey
measured the downstream invert of the pipe at
El 619.7. The drawing also shows the 24-inch
water supply main continuing parallel to the
30-inch pipe up to the headwall at the outlet,
rather than changing directlion toward the
manhole.,

The dike 1s a 256-foot long earth embankment
located along the south shore of Fall Brook

Reservoir (see Location Map). The maximum
FALL BROOK RESERVOIR DAM
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height of the embankment 1s 11 feet. Accord-
ing to Figure B-4, the dike contains a core
wall about 20 feet high. The crest of the
dike is a continuation of May Street, an
unpaved road about 25 feet wide, and up to

70 feet wide at the right abutment. The
elevation of the crest varies from 656.2 to
656.6. The upstream face slopes at about 2:1,
and 1s covered with riprap. The downstream
face slopes at 1.5:1 and 1s covered with grass
and brush. The roadway continues west along
the reservolr, beyond the dike. Here the
upstream slope 1s covered with riprap, and the
area beyond the downstream slde 1s a swamp.

Size Classiflcation. Fall Brook Reservolr Dam
Is In the "intermediate" size category since
it has a maximum height of 37 feet and a
maximum storage capacity of 1,633 acre-feet.

Hazard Classiflcation. The area immediately
downstream of the dam is undeveloped woodland
and open flelds. About 1,000 feet downstream
Fall Brook flows 1n a culvert under Pleasant
Street and through a residentlal development.
At least 10 homes are situated on or close to
the banks of the brook in this area. There 1s
also moderate development along Lake Samoset,
about 1.2 miles downstream of the dam.

Fallure of the dam at Fall Brook Reservoilr
would produce a flood wave about 16 feet high
1,000 feet downstream, as compared to a helght
of 2 feet prilor to fallure. This flood could
result in extensive property damage and possi-
ble loss of 1ife in the Pleasant Street and
Lake Samoset areas. For this reason, the dam
has been classified in the "high" hazard
category.

Ownership. The dam 1s owned by the City of
eominster Department of Public Works, 109
Graham Street, Leominster, Massachusetts
01453. Mr. James McCaffrey, General Water
Foreman of the Water Division (Telephone
617/537-8544) granted permission to enter the
property and inspect the dam.

Operator. The dam 1s operated by personnel of
tEe Water Division of the Department of Public

Works for the City of Leominster, Massachusetts.
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Purpose of Dam. The dam was bullt to pro-
vIde storage for the City of Leominster water
supply. The reservoir is at the head of the
Intermediate Pressure System. Water from the
reservolir can flow by gravity into the dis-
tribution system, or be pumped up into the
high pressure system via the Pond Street
Diversion Station.

Design and Construction History. Figure B-4,
dated 1895, shows detalls of the core wall at

the dam and dike, and construction of the gate
house and outlet at the dam. The core wall
continues under the splillway, and tles 1nto
the stone masonry tralning walls at each side
of the spillway crest. There 18 no record of
majJor reconstruction or repair work since
construction of the dam and dike.

A 1929 inspection report mentioned a small
leak at the gatehouse. In 1954 the inspector
reported that repairs were made in the gate
house but there 1s no other information avall-
able on the type or scope of the work.

The General Water Foreman does not recall any
major work on elther the dike or the dam
within the last 20 years. The exceptions are
the repalr of vandalism to the gate house and
selectlive clearing of trees on the downstream
slope of the dam and in the spillway.

In 1976 the Town hired R.H. White Construction
Co. to add a gate valve to the 20-Inch water
supply main. The valve 1is located in sa
manhole 50 feet east of the downstream toe of
the dam. The inserted valve, rather than the
gate valve 1n the gate house, controls the
flow of water through the supply line to the
chlorinator.

Normal Operating Procedures. Water from Fall
Brook Reservoir can be discharged directly
into the distribution system for the City, or
can be pumped up to the High Pressure System
for additional storage. In addition, the
system can be reversed and the water pumped
back up the line to the reservolr. When this

FALL BROOK RESERVOIR DAM
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happens, a vane switch in the pipeline willl
automatically stop flow to the chlorinator.
When the vane switch was installed, the gate
valve was 1lnserted on the 20-inch distribution
line to cut off the flow in the pipe line.

The valve 1s now used only when repairs to the
vane switch are required.

The screens on the gate well are cleaned by
back flushing at irregular intervals. The
gate valves in the gate house are not used,
and 1t is not known if they are still
operable.

The 30-inch outlet pipe at the dam has not
been used for many years, It 18 not known
whether it 1s funetioning properly.

1.3 Pertinent Data

a.

Drainage Area. The approximately 838 acre
(1.31 square miles) watershed is dralned by
Fall Brook which flows into the reservoir from
the northeast (see Location Map). The topog-
raphy 1s moderately steep and hilly, and
except for a few small swamps, the reservoir
1s the only major pond in the watershed. The
area conslists of woods, farmland, and
orchards. Development 1s limited to the Grand
View Country Club, and less than 10 houses
along Wachusett Street, May Street, and
Peterson Road.

Discharge. Normal discharge 1s through the
water supply maln which conducts flow from the
reservoir to the chlorinator, and eventually
into the distribution system. When the height
of the water in the reservoir exceeds El 652,
discharge occurs over the crest of the splll-
way and into the stone lined channel leading
to Fall Brook. The discharge channel is 19
feet wide and 390 feet long, with vertical
stone masonry training walls. The channel
bends to the northeast to Joln the Fall Brook
channel about 250 feet downstream of the
reservolr, The stream flows 1n a shallow
channel filled with brush and small trees
through swamps and open fields. About 400
feet below the dam, the stream enters a
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small pool formed by a low earth mound at the
east end of the pool (see Figure B-1l). A
channel has been cut through the mound to
allow the stream to pass through, and the
sldes of the channel lined with rock. Beyond
the mound Fall Brook flows through woods to
Pleasant Street and beyond.

Discharge from the low-level outlet, if it
could be opened, would flow in an overgrown
stream channel that 1s not clearly defined
until it Joins the discharge from the
splllway.

Hydraulic analyses indicate that the splllway
can discharge an estimated 500 cfs with the
reservoir at E1 656.2, which is the low point
on the crest of the dike. The test flood
outflow (full PMF) is estimated to be 2,370
cfs with the water surface in the reservoir at
El 657.6. The spillway can discharge 21
percent of the test flood outflow. During the
test flood, the main dam would be overtopped
by approximately 0.6 feet, and the dike by a
maximum of 1.4 feet. The reservoir would also
overflow into the swampy area below the east
end of May Street, beyond the east abutment of
the dlke. In addition, the increased storage
in the reservoir would cause some flooding on
Wachusett Street, in a low area Just upstream
of the north abutment of the dam.

The maximum discharge rate at the dam is un-
known. According to the Owner's representa-
tive, the dam and dike have never been over-
topped.

Elevation (feet above mean sea level (MSL)). A
benchmark was established at El1 656.9 on a
monel splke in the door sill of the gate house.
This elevation was obtailned from the
Massachusetts Geodetlic Survey.

(1) Top dam - Main dam: 657.0 to 657.7
Dike section: 656.2 to 656.6 ,

(2) Test flood pool: 657.6
(3) Design surcharge (original design):
Unknown
FALL BROOK RESERVOIR DAM
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(4) Full flood control pool: Not Applicable
(N/R)

(5) Recreation pool: N/A
(6) Spillway crest: 652.0

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

(8) Streambed at centerline of dam: 619.7
(9) Tailwater: N/A

d. Reservoir
(1) Length of maximum pool: 3,500 feet
(2) Length of recreation pool: N/A
(3) Length of flood control pool: N/A

e. Storage (acre-feet)

(1) gestsflood surcharge (net): U463 at El
57.

(2) Top of dam (El1 656.2, low point on dike):
1,633

(3) Flood control pool: N/A
(4) Recreation pool: N/A
(5) Spillway crest (El1 652.0) 1,286

f. Reservoir Surface (acres)

*(1) Top dam: 82.6
%(2) Test flood pool: 82.6
(3) Flood control pool: N/A

¥Based on the assumption that the surface area will not
significantly increase wilth changes 1n reservoir eleva-
tion from 652.0 to 656.2.
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(4) Recreation pool: N/A
(5) Spillway crest: 82.6
Dam

(1) Type ~ Main dam: earthfill embankment,
stone masonry core wall,

~ Dike sectlon: earthfill
embankment, stone masonry core
wall
(2) Length Main dam:
Dike section:

1,392 feet
256 feet

(3) Helght - Main dam: (maximum) 37 feet

Dike section: (maximum) 11 feet

4) Top width - Main dam: 20 feet
- Dike sectlion: 25, to 70
feet (at right abutment)

(5) Side slopes - Main dam: downstream
1.5:1, upstream 2:1
- Dlke section: downstream
1.5:1, upstream 2:1

(6) Zoning (dam and dike): stone masonry,
core wall with embankment of earth fill

(7) Impervious core (dam and dike): stone

masonry core wall

(8) Cutoff (dam and dike): stone masonry
core wall extends 8 to 13 feet below
embankment

(9) Grout curtain: None

Spillway

(1) Type: broad-crest; partially covered
with rubble stone.

(2) Crest length: 19 feet
(3) Crest elevation: 652.0

FALL BROOK RESERVOIR DAM
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4) Gates: none

(5) Upstream channel: vertical stone masonry
side walls slope 12 feet upstream; floor
covered with fieldstone

(6) Downstream channel: 19 feet wide, 390
feet long; vertical stone masonry side
walls extend 380 feet downstream, then
into natural earth channel; floor 1s
lined with stone, except at toe where
there is a 10-foot long apron of granite
slabs.

Regulating Outlets. The regulating outlet at
the dam consists of a 30-1inch dliameter cast-
iron pipe which extends from the gate well in
the gate house to the downstream toe. The
invert of the condult at the toe 1s estimated
at E1 619.7. The outlet end of the pipe is
partlially filled by accumulated soll washed
down from the slope. Flow 1s normally con-
trolled by a gate valve 1n the gate house
located on the upstream slope of the dam.
Discharge 1s into a channel in the swampy area
below the dam. The gate valve has not been
operated in many years.

FALL BROOK RESERVOIR DAM
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SECTION 2
ENGINEERING DATA

General. Several drawlings, construction photo-
graphs and previous 1nspectlion reports, are avail-
able for the Fall Brook Reservoilr Dam. Drawings
showing the general layout of the reservoir, and
detalls of the dam, dike, and outlet, were ob-
tained from the Worcester County Engineering
Department. These were dated 1895, and the
detalls are included in Figure B-4 in Appendix B.
A sketch dated January 3, 1976, showing the
alterations to the 20-inch pipe and gate valve was
obtained from the Clty of Leominster Department of
Public Works, Water Division, but 1s not included
in this report. Previous inspection reports were
also obtained from the County Engineer's Offlce.
No other plans, specificatlons, or computatlons
are avallable from the Owner, County, or State
agencles relative to the deslgn, constructlon or
repair of thls dam.

We acknowledge the asslstance and cooperation of
personnel from the Massachusetts Department of
Environmental Quality Engineering, Divislon of
Waterways, the Massachusetts Department of Public
Works, the Worcester County Engineers Offlce, and
Mr. James MeCaffrey of the Department of Public
Works, Water Division.

Constructlon Records. The only construction
records are the drawings referred to in Sectlon
2.1 and included in Appendix B. There are no
as=-bullt drawlings for the dam, dlke or appurtenant
structures. Construction photographs were
reviewed at the office of the Water Division, and
are lncluded in Appendix B.

Operating Records. Records of volume discharged
to the chlorinator and the distribution system
are maintained by the Water Divislion. There is
no dally record kept of the elevation of the
water surface or rainfall at the site.

FALL BROOK RESERVOIR DAM
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Evaluation

a, Availability. There is limited engineering
data avallable.

b. Adequacy. The lack of detalled structural and
construction data did not allow for a defini-
tive review. Therefore, the evaluation of the !
adequacy of this dam is based on review of :
avallable drawlngs and past 1nspection _
reports, construction photographs, visual
inspection, past performance history, and
engineering Judgment.

c. Validlity. Comparison of the available
drawings with the field survey conducted
during the Phase I inspection indicates that
the available information is valld. There is
a discrepancy in the elevation of the plpe
inverts between the 1895 drawing and the g
recent field survey. Also the final configu- {
ration of the two pipelines downstream of the
dam has been altered from the original design.

FALL BROOK RESERVOIR DAM
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SECTION 3
VISUAL INSPECTION

Findings

a.

General. The Phase I Inspection of the dam
and dike at Fall Brook Reservolr was performed
on April 10, 1979. A second inspection of the
dam was conducted on May 10, 1979, after the
snow had melted. Photographs were taken at
the site on April 10 and May 17, 1979. A copy
of the inspectlon checkllst 1s in Appendix A.
Previous 1lnspections were conducted by
Worcester County from 1924 to 1964. The most
recent report 1s included in Appendix B.

Dam. The dam is a 1,392-foot long, 37-foot
high earth embankment, with a spillway at the
south abutment and an outlet and gate house
located about 400 feet from the spillway. An
earth dike 256 feet long and 11 feet high 1s
located at the south end of the reservolr.

The main dam 1s in falr conditlon. The soil
on the downstream face and at the toe of the
dam 1s molst and soft. One area of seepage
was observed on the slope to the left of the
outlet headwall (see Figure B=-1). Photographs
5 and 6 in Appendix C show that much of the
downstream slope 1s covered with a heavy
growth of bushes, ferns, grapevines, and
similar groundcover that prevented a closer
examination of the slope. Several large dlam-
eter trees are also growing on the downstream
slope. There 1is evidence of recent tree
clearing on the slope, north of the outlet.
However, the roots and stumps have been left
in place.

The crest of the dam is flat and unpaved with
no visible signs of settlement or erosion (see
photo #3). Tire ruts on the surface are an
indication of vehicular traffic. The upstream
face of the dam 1s protected by riprap up to
approximately E1 653.5. On that portion of
the slope that 1s visible above the waterline

FALL BROOK RESERVOIR DAM
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the riprap appears to be in fair condition.
Some of the stones have been removed, and
there is minor slumping and erosion in the
vicinity of the gate house walkway and the
left training wall of the spillway. Small
trees and brush are growing along the entire
length of the upper upstream slope (see photo
#1). Some vegetation is also growing between
the riprap on the lower slope of the dam.

The embankment of the dike 1s 1n falr condi-
tion (see photos 9 and 10). The upstream
slope 1s covered with hand-placed riprap.
However, the face 1s partially obscured by
small trees and brush growlng along the upper
slope, and between the riprap. There are
numerous large diameter trees growing on the
downstream slope of the dike. Apparently
additional fill was dumped on the downstream
slope, for reasons unknown. No seepage was
observed along the dike. Standing water
occurs in a naturally swampy area below the
dike, and below the road embankment beyond the
east abutment,

Appurtenant Structures. The spillway 1s a
19~foot long broad-crested weir at the south
abutment of the dam. The granlite blocks which
comprise the crest of the spillway are mostly
covered by rubble rock, earth, and vegetation
(see Photo #8). The stone floor of the splll-
way 1s overgrown with vines and brush for the
entire length of the channel. Several small
trees growing through the floor of the channel
have been cut down, but the stumps and roots
remain. There 1s a barbed wire fence
stretched across the natural channel, Just
downstream of the discharge channel.

The spillway crest, and approach and discharge
channels, are bounded by stone masonry
training walls with granite block caps. The
walls are in fair to poor condition. The
training walls to the approach channel slope
upstream, and the granite cap on the left wall
appears to have settled below the reservolir
level. At some time in the past a large tree
on the left abutment of the spillway was cut

FALL BROOK RESERVOIR DAM
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down. The stump and roots remain, however,
and there is also some erosion of the upstream
slope at this location.

On other parts of the channel the training
walls have deteriorated to the point that
stones have fallen into the channel, leaving
volds in the wall (see photo #7). The dense
growth of vines, and roots from the many trees
along the discharge channel also contrilbute to
the deterioration.

Of the six weep holes in the left training
wall, only the lowermost hole shows a signi-
ficant amount of flow.

The outlet for the dam is a 30~inch diameter
cast-iron pipe which discharges at the down-
stream toe of the dam, in a headwall con-
structed of stone masonry and granite blocks.
The gate house 1is located on the upstreanm
slope of the dam, in the reservolr, and
contalns the manually operated gate valve to
control flow. The gate house 1s in falr
condition. The former windows and arched !
doorway of the structure have been filled in

with concrete blocks. A hole in the brickwork |
on the downstream wall of the gate house has
not been repaired. There is a lock on the ;
door, although it is in bad repailr, and can be !
easlly opened. The screens on the gate well,
and the inlet to the outlet pipe, are
submerged and were not visible for inspection.
Part of the upstream foundation wall of the
gate house was visible through the hatchway
over the screens, where one granite block of
the foundation appeared to be displaced about
1 inch. The walkway leading to the gate house
i1s in fair condition. The iron facing 1s
corroding, and the railing 1s bent. Also, a
few wooden planks on the deck are starting to
deterlorate.

The stems for the gate valves on both the low-
level outlet and the water supply main pro- ;
trude through the wooden floor of the gate
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house. There are no operators for the valves
at the site, and the Owner reports that
neilther valve 1s used any more. The gate on
the low-level outlet 1s reportedly closed.

The discharge end of the outlet plpe is
visible 1n the downstream toe of the dam at
the granite and stone masonry outlet
structure. The pipe is burled by soll for
almost two-thirds of the dlameter. Although
the gate 1s closed, and no flow was detected
from the outlet, there is a small pool of
water directly downstream of the pipe, and in
the former stream channel.

As shown in Photograph No. 4, the walls of the
outlet structure are in poor condition.
Settlement and eroslion 1in the vicinity of the
outlet structure has caused partial collapse
of the walls. The granlte cap on the right
wing wall has fallen into the outlet channel.

Reservoir Area. Fall Brook Reservolr is used
for a public water supply, and therefore
commercial and residential development along
the reservoir 1s prohibited. Instead much of
the shoreline 1s fllled with rows of pine
trees planted by the City of Leominster to
protect the watershed. The plnes are also
growing downstream of the dam, and along the
spilllway discharge channel. The remaining
reservolr area 1s natural woodland, orchards,
and farms, with slopes ranging from 3 to 14
percent.

Downstream Channel. The discharge channel
below the splllway crest 1s paved with stone,
and lined by stone masonry training walls.
Beyond the spillway channel, water flows 1n a
shallow stream through meadow and swampland.
There are many small trees growlng on the
banks and overhanging the channel. Several
dead trees are lying across the channel.

About 400 feet downstream, the flow in the
stream channel 1s diverted by a low earth
mound, The constriction created by a channel
cut through the mound has caused a small pond

FALL BROOK RESERVOIR DAM
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to form, and posslibly contrlbutes to the swamp
as well. Once the flow 1s beyond the mound,
the stream continues in a wooded area until it
reaches a stone culvert under Pleasant Street,
about 1,000 feet downstream of the reservoir.
By this time the earth slopes of the channel
are higher (about 5 feet), and a small water-
fall 1s formed upstream of the culvert. The
streambed 1s filled with cobbles, boulders, and
brush.

The 30-inch low-level outlet has not been used
in many years, and the discharge channel 1s
barely discernible through the brush and fallen
trees. The small pools of water in the former
channel join the flow from the spillway Just
downstream of the spillway discharge channel.

3.2 Evaluation. The above findings indicate that the
dam is in fair condition and that there are several
deflciencies which require attention. It 1s evi-
dent that the dam 1s not adequately maintained.
Recommended measures to lmprove these conditions
are stated in Section T.3.

FALL BROOK RESERVOIR DAM
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b.1

4.2

4.3

SECTION 4
OPERATING PROCEDURES

Procedures. Personnel from the Leominster Water
Division visit the dam at irregular intervals.
Normal procedure at the dam 1s to leave the 30-
inch outlet gate valve closed at all times, and
the valve open on the 24-inch water supply main.
Water flows by gravity to the chlorination sta-
tion near Pleasant Street and into the distribu-
tion system. It 1s also possible to reverse the
process and pump water back up to the reservo’-
from the high pressure system. This 1s only dacne
during periods of low water to maintain the maxi-
mum storage and head in Fall Brook Reservoir.
There 1s no program of flood control at the dam.

Maintenance of the Dam. Malntenance of the dam
has been limited to some selective clearing of
trees and brush on the slopes of the dam, and in
the spillway channel. Present conditions at the
dam 1ndicate that 1t has not been adequately
maintained.

Maintenance of Operating Facllitles. The gate
valves in the gate house have not been operated in
many years. The 30-inch low-level outlet pipe is
closed at all times, and the outlet end of the
pipe has been partilally buried by soll washed into
the channel from the slope. Flow through the
water supply main can now be controlled by a valve
housed in a manhole at the downstream toe of the
dam. The manhole was not inspected, but the
valve, which was installed in 1976, 1is reportedly
in operable condition.

The gate house 1s not adequately malntained. The
arched doorway and windows had to be blocked up
years ago due to vandalism. Inside the gate house
in the gate well, the screens are periodically
cleaned by backflushing from the water supply
system. According to the Owner, a diver has also
been employed 1n the past to check the screens.
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4.5

Description of Any Warning System in Effect. There
is no warning system in effect at thls dam.

Evaluation. The maintenance program at Fall Brook
Reservolr Dam is inadequate. There 1s no program
of technical Inspections or any warning system in
effect at the dam. This 1s extremely undesirable
considering the dam is in the "high" hazard
category. A regular program of lnspection and
maintenance and a surveillance system for this dam
should be implemented as recommended 1in Sectilon
7-3.

FALL BROOK RESERVOIR DAM
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SECTION §
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

General. The impounding structures on Fall
Brook Reservoir consist of a 1,392-foot long
earth dam, and a 256=-foot long earth dike.
The crest of the dike 1s approximately 0.8
feet below the crest of the main dam. The
drainage area for the reservoir 1s 1.31 square
miles of very sparsely developed wood- and
farmland. Fall Brook drains into the reser-
voir from the northwest. Except for a few
swamps, there are no other majJor bodles of
water in the drainage area. The valley below
the dam 1s a broad meadow for about 1,000
feet. A low earth mound about 400 feet
downstream restricts the Fall Brook to a small
channel cut through the embankment. As a
result of this constriction, a small pond and
swamp area have been formed upstream of the
mound. Moderate residential development
occurs along Fall Brook about 1,000 feet
downstream of the dam. The brook discharges
into Lake Samoset about 1.2 miles downstream.

Fall Brook Reservolr 1s part of the water
supply system for the City of Leominster.
Maximum storage in the reservoir 1s calculated
to be 1,633 acre-feet. Normal storage, to the
crest of the spillway, is 1,286 acre-feet.

The maximum flood level 1s unknown. According
to the Owner the dam has never been
overtopped.

The 30-inch outlet plipe can discharge a flow
of 139 cfs when the level of the reservoir 1s
at E1 652, the crest of the spillway. From
that elevation, and assuming no inflow, the
outlet can lower the reservoir by 1 foot 1n
about 7 hours.

Design Data. There are no hydraulic or
hydrologic computations available for the
design of the splllway at Fall Brook Reser-
voir Dam.
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Experience Data. Operating records are not
avallable for the dam. According to the
Owner, over one million gallons per day are
drawn from the reservoir and either sent
directly into the distribution system or to
other parts of the system where storage 1is
avallable. The Owner notes that flooding at
the dam has never been a problem and that the
low level outlet has never been used for
lowering the water level.

Visual Inspection. Water flows over the
splillway and down a channel bounded by stone
masonry training walls. The crest is 19 feet
long and at E1 652.0. There are no stoplogs
or flashboards on the crest. The discharge
channel 1s rectangular, 19 feet wlde, and 390
feet long. The channel turns to the north
about 60 feet downstream. The floor of the
channel, which is paved with stone, slopes at
about 7 percent. The training walls are 4 to
5 feet high.

Below the end of the splllway discharge chan-
nel, the stream joins flow from the outlet 1n
a low swampy area. Fall Brook continues down-
stream in a shallow, natural channel.

Tree stumps left standing in the floor of the
spillway channel, loose rocks fallen from the
training walls, and a heavy growth of vines in
the channel all act as obstructions to flow
through the splllway. In addition, there 1is a
barbed wire fence stretched across the end of
the discharge channel that could ccllect wood
and debris.

The outlet for the dam is a 30-inch cast iron
pipe that discharges into an undeflned channel
at the toe of the dam, The outlet gate 1s
closed, but there 1s a pool of water below the
discharge point that may be due to leakage
through the gate, or seepage along the pipe.
The outlet pipe 1s partially buried by soll
washed down from the slope. The discharge
channel 1s overgrown wlth vegetation, and
several large trees have fallen across the
channel.
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Additional observations of the condition of
the dam and appurtenances are given 1in Section
3, Visual Inspection.

e. Test Flood Analysis. Fall Brook Reservoir Dam
has been placed 1In the "intermediate" size
category and the "high" hazard category.
According to Corps of Englneer's gulidelines
the full Probable Maximum Flood (PMF) should
be used to evaluate the capacity of the
spillway.

The PMF for Fall Brook Reservolr Dam was
determined to be 2,800 cfs per square mile of
drainage area. This calculation is based on
the average slope of the dralinage area of 8
percent, the pond-plus-swamp area to drain-
age area ratio of 2 percent, and the U.S. Army
Corps of Engineers' gulde curves for Maximum
Probable Flood Peak Rates (dated December
1977). Applying the full PMF to the 1.31
square miles of dralnage area results 1in a
calculated peak flood flow of 3,670 cfs as the
test flood inflow. By adjJusting the test
flood inflow for surcharge storage, the
maximum discharge rate was establlished as
2,370 efs (1,089 cfs per square mile) with the
level of the pond at El1 657.6.

Hydraulic analyses indicate that the splllway
can discharge a maximum of 500 c¢fs with the
pond at El 656.2 which 1s the approximate low
point on the crest of the dike. This
discharge 1s 21 percent of the test flood
outflow. During the test flood, the main dam
would be overtopped by about 0.6 feet and the
dike would be overtopped by a maximum of 1.4
feet. During the test flood, discharge over
the spillway and crest of the dam is estimated
to be 1210 efs. The depth at crltical flow
would be 0.35 feet, at a veloclity of 3.35 feet
per second. The discharge over the crest of
the dike is estimated to be 1160 cfs. The
depth at critical flow would be 0.82 feet with
a velocity of 5.14 feet per second.
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Dam Faillure Analysis. The peak discharge rate
due to fallure of the main dam was calculated
to be 37,700 cfs, assuming a breach 160 feet
wide and a head of 27.0 feet. Prior to
failure, the spillway would be discharging 640
cfs Into Fall Brook. PFallure of the dam would
produce a flood wave about 16 feet high
approximately 1,000 feet downstream, as
compared to a height of about 2 feet prior to
fallure. The flood would overtop Pleasant
Street and could result in extenslve damage to
reslidential property along Unlon Street and
Fall Brook, and also to the homes along the
brook west of Lake Samoset, about 1.2 milles
away from the dam. About 10 homes could be
damaged by the flood wave. It is possible
that such a majJor flood would also cause the
loss of more than a few lives in these areas.
For this reason the dam has been placed in the
high hazard category.

The peak discharge rate due to fallure of the
dike was calculated to be 3,880 cfs, assuming
a 66-foot-wide breach and a head of 10.7 feet.
Failure would produce a flood wave about 3.8
feet high that would flow directly into
Heywood Reservoilr, about 700 feet downstream
of the dike. The area between the two
reservoirs 1s undeveloped woodland that would
experience only minor damage.

FALL BROOK RESERVOIR DAM

24




S ——— U\yi

SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stabllity

a.

4

Visual Observations. The evaluation of the
structural stability of the dam and dilke at
Fall Brook Reservoir 1s based on a review of
the avallable data, a review of previous
Inspection reports and construction photo-
graphs, and visual 1nspections conducted on
April 10 and May 10, 1979.

As discussed in Section 3, Visual Inspection,
the dam and dike are in falr conditlon. Seep-
age was observed at the downstream toe, near
the outlet, and much of the slope was soft and
moist as well. The heavy growth of brush and
vines on the slope prevented a closer inspec-
tion of the area for seepage or settlement.

It is recommended that the Owner employ a
qualified consultant to further evaluate the
condition of the slope and the stability of
the dam.

Design and Constructlion Data. The dam and
dike were constructed in 1896. A drawing
(Figure B-6) dated 1895 and signed by Charles
A. Allen, Englneer, shows the core wall in
plan and profile for both embankments. The
top of the core wall at the main dam is 2.5
feet thick and at approximately E1 656, which
is about U feet above the crest of the
spillway. According to the drawing, the
total height of the core wall 1s about 41
feet, and the thickness increases to 6.5 at
the bottom. The foundatlon material for the
core wall 1s unknown.

Figure B-6 also shows that the outlet pipe is
encased in stone, on a stone bed, and passes
through the dam from the gate house to the
downstream toe, Seepage collars were con-
structed on the pipeline on each slde of the
core wall, The core wall for the dilke is 2
feet thick and 20 feet high. The foundation
material for the dike 1s unknown.
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In Figure B-4, the embankments are described

as belng made of puddled earth on the upstream
slope, and rolled earth on the downstream slope.
No other plans or specifications are avail-

able concerning the detalls of constructilon

of the dam and dike, or the type, shear strength
or permeability of the soil in the embankments.

Operating Records. There 1s no instrumenta-
tion of any type in the embankment at Fall
Brook Reservolr Dam, and no lnstrumentation was
ever installed at thls site. The performance
of the embankment under prior loading can only
be inferred by physical evidence at the site.

Post-Construction Changes. A gate valve on
the 20-inch water supply line was installed in
1976 to control flow to the chlerinator. No
other post-construction changes were reported.

Seismic Stability. The dam 1s located in
Selsmic Zone No. 2 and according to recommended
guidelines does not warrant selsmic analysis

at this time.

FALL BROOK RESERVOIR DAM
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7.1 Dam

Tor
R XY

SECTION 7
ASSESSMENT,

RECOMMENDATIONS, AND
REMEDIAL MEASURES

Assessment

al

b.

Condition. Based upon a review of avallable
data, the visual inspection of the site, and
limlted operational or mailntenance infor-
mation, there are deficlencles which must be
corrected to assure the contlnued performance
of the dam. Seepage was observed on the
downstream slope of the dam, to the left of
the outlet, and soll on much of the remaining
slope was molst and soft. Several other signs
of distress were also observed: dense growth
of trees, brush, and vines, particularly on
the downstream slope of the dam; obstructlons
including rocks, tree stumps, and debris in
the floor of the splllway channel; deteriora-
tion of the training walls on the splllway;
the blocked outlet plpe and collapsing walls
of the outlet structure; standing water
downstream of the outlet pipe; dead trees
fallen across the outlet discharge channel;
and minor erosion and missing riprap from the
upstream slope. The earth dike contains trees
and brush on both the upstream and downstream
slopes.

Hydraulic analyses indlcate that the spillway
can discharge an estimated flow of 500 cfs
with the reservoir at El 656.2, which 1s the
approximate low point on the crest of the
dike. An outflow test flood (full PMF) of
2,370 cfs will overtop the dam by 0.6 feet,
and the dike by 1.4 feet. The spillway can
discharge 21 percent of the outflow test flood
before the dike 1s overtopped.

Adequacy. The lack of detailed design and
constructlion data did not allow for a defini-
tive review., Therefore, the evaluation of the
adequacy of this dam 1s based on a review of
the avallable data, the visual inspectlon,
past performance and englineering Judgment.

FALL BROOK RESERVOIR DAM
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7.3

V\ﬁ v

¢. Urgency. The recommendations and remedial
measures outlined below should be implemented
by the Owner within one year after receipt of
this Phase I Inspectlon Report.

d. Need for Additional Investigation. Additional
investigations to further assess the adequacy
of the dam are outlined below in Section 7.2,
Recommendations.

Recommendations. In view of the concerns over the
continued performance of the dam, 1t is recom-
mended that the Owner employ a qualified engi-
neering consultant to:

a. Conduct a geotechnlcal investigation to evalu-
ate the seepage through the main dam.

b, Develop a program of selective clearing of
trees and roots from the embankment, par-
ticularly the downstream slope, and along the
spillway and outlet discharge channels. All
excavations for stumps and roots should be
backfilled with selected materials.

¢. Conduct a more detalled hydraulic and hydro-
logic investigation to evaluate splllway
capacity and overtopping potential.

The Owner should implement the recommendations of
the englneering consultant which result from these
investigations.

Remedlial Measures

a. Operating and Maintenance Procedures. It is
recommended that the Owner accomplish the
following:

(1) Immediately clear the blocked outlet
plpe and repalr the 30-inch outlet gate
valve, 1if necessary. If 1in the future,
majJor repair work 1is performed on the
dam the Owner should consider repairing
or replacing the water supply main valve
located in the gate house.

FALL BROOK RESERVOIR DAM
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(2) Repair the stone headwall at the outlet,
and clear trees and debris from the out-
let discharge channel.

(3) Clear all brush and vines on the slopes,
and from the splllway channel and
training walls.

(4) Clear wood, stone and debris from the
crest and floor of the spillway.

(5) Repair the stone masonry training walls
of the spillway.

(6) Backfill the eroded areas on the up-
stream slope of the dam, and replace any
missing riprap.

(7 Repair the lock on the gate house door,
and replace the wooden planks on the
walkway where necessary.

(8) Implement a systematic program of main-
tenance 1lnspections. As a minimum, the
inspection program should consist of a
monthly inspection of the dam, dike and
appurtenances, supplemented by
additional inspections during and after
severe storms. Malntenance should
include c¢learing of debris from the
spillway and discharge channel, clearing
of trees and brush from the slopes, and
repalr of erosion to slopes. All
repalrs and maintenance should be
undertaken in accordance with all appli-
‘cable State regulations.

(9) Conduct technical inspections of this
dam on an annual basis,

(10) institute a definite plan for surveil-
lance of the embankment during and after
periods of unusually heavy rainfall and
establish a plan to notify residents in
case of an emergency at the site.

7.4 Alternatives. There are no recommended alterna-
tives to the program outlined above,
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PERIODIC INSPECTION

7y o -

PARTY ORGANIZATION

PROJECT FALL BROOK RESERVOIR

- —— IR wem

DATE 4/10/79

TIME 8:30 A.M.

WEATHER Cloudy, 40 F.

W.S. ELEV.652.2 y.s.n/a DN.S.

PARTY:
1. E. Greco 6. L. Branagan
! 2. S. Pierce 7.
- 3. F. Sviokla 8.
? b, W. Checchi 9.
% 5. S. Nagel 10.
, Z PROJECT FEATURE INSPECTED BY REMARKS
§ 1. Dam E. Greco/ S. Pierce/S. Nagel
%‘ 2 Spillway L. Branagan \
i 3. ‘
: 4. !
] |
| |
! 5.
] 6.
7.
§ 8.
.
10.
pageA-lor9 f
|
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PERIODIC INSPECTION CHECK LIST

PROJECT __ FALL BROOK RESERVOIR 'DATE__ 4/10/79
PROJECT FEATURE Main Dam NAME E. Greco
DISCIPLINE  Geotechnical NAME _S. Pierce
U/S = Upstream; D/S = Downstream

AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation

Earthfill dam with stone masonry core wall
D/S side of crest slightly higher than

J/S side. D/S side ranges from E1.657.0 to
657.7

Current Pool Elevation

652.2

Maximum Impoundment to Date

Unknown

Surface Cracks

Earthen crest; no cracks

Pavement Condition

No pavement
Wheel ruts due to minor vehicular traffic

Movement or Settlement of Crest

None evident

Lateral Movement

None

Vertical Alignment

Satisfactory; no apparent settlement

Horizontal Alignment

Straight

Condition at Abutment and at
Concrete Structures

Both abutments tie into natural ground;
good condition

Indications of Movement of
Structural Items on Slopes

No structural items on slopes
(see description of gate house)

Trespassing on Slopes

D/S:several
i? evidence
/S:hrush:

arge trees; selective clearing
many stumps left in place).

Sloughing or Erosion of Slopes
or Abutments

ﬁzs:fair condition:soft; no grass cover.
ines, brush, and moss obscure view of slope
U/S:minor erosion at access walk and at

y

Rock Slope Protection - Riprap
Failures

Fair con&ition:riprag extends about half-way
up exposed slope. ome riprap removed by
vandals. Brush growing between stones on

upper 8lope.—
LIR Y

Unusual Movement or Cracking at
or near Toes

None apparent-slope obscured by brush and
vines.

Unusual Embankment or Downstream
Seepage

D/5:Most of embankment material moist, soft,
covered with ferns and swamg—tzpe vegetation
in Spring. No evidence of leakage.

Piping or Boils

None visible

Foundation Dralnage Features

None visible

Toe Drains

None

Instrumentation System

None

.-
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PERIODIC INSPECTION CHECK LIST

PROJECT FALL BROOK RESERVOIR

DATE 4/10/79

PROJECT FEATURE Dike

NAME E. Greco

DISCIPLINE Geotechnical

NAME S. Nagel

AREA EVALUATED

CONDITION

DIKE EMBANKMENT

Crest Elevation

Earthen dike at south end of pond

Varies from 656.2 to 656 .6

Current Pool Elevation

652.2

Maximum Impoundment to Date

Unknown

Surface Cracks

Dirt road on crest

Pavement Condition

No pavement

Movement or Settlement of Crest

None

Lateral Movement

None

Vertical Alignment

Relatively flat

Horlzontal Alignment

Relatively straight

Condition at Abutment and at
Concrete Structures

Dike ties into natural ground
at both abutments

n/a (no structures on dike)

Indications of Movement of
Structural Items on Slopes ///

Trespassing on Slopes

Numerous large trees 12-15"¢ on D/S slope

Trash, debris on D/S slope of dike

Sloughing or Eroslon of Slopes
or Abutments

None-recent dumped f1i1l on D/S
slope of dike

Rock Slope Protection - Riprap
Failures

Riprap hand-placed on U/S
slope - good condition;
brush & trees growing in riprap

Unusual Movement or Cracking at
or near Toes

U/S: None visible
D/S: None visible

Unusual Embankment or Downstream
Seepage

No seepage visible

Piping or Boills

None visible

Foundation Drainage Features None
Toe Drains None
Instrumentation System None
pageA-3of 9
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PROJECT
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PERIODIC INSPECTION CHECK LIST

FALL BROOK RESERVOIR

DATE  4-10<79

PROJECT FEATURE Gate House
DISCIPLINE

Structural

NAME__ E. Greco
NAME S. Pierce

AREA EVALUATED

CONDITION

QUTLET WORKS - CONTROL TOWER

Concrete and Structural

Brick superstructure on granite
block base; siate roof; built 1896

General Condition

Fair; some mortar mIssing In brick work,
windows and doorway blocked up; door

Condition of Joints

locked -but-not very sturdy
Fair

Spalling None (no concrete)
Visible Reinforcing None
Rusting or Staining of N/A

Concrete

Any Seepage or Efflorescence

None visible

Joint Alignment

U/S face of foundation:one granite block
apparently out of alignment about 1 inch

Unusual Seepage or Leaks in
Gate

one visible:outlet and seryvice gates
submerged under wooden hatch,

Outlet gate reportedly closed; service

Cracks

None

Rusting or Corrosion of Steel

N/A

Mechanical and Electrical

No mechanical operators inside gate house
would need wrench to operate gates.

Air Vents

N/A

Float Wells

None

Crane Holst

Wooden beam and rings across U/S wall
inside gate house; used for pulling screens

Elevator

N/A

Hydraullec System

N/A

Service Gates

Service gate open, but flow no longer
controlled in gate house (see page A-7)

Emergency Gates

Low-level outlet gate closed

Lightning Protection System

None

Emergency Power System

No power

Wiring and Lighting System

None; some loose wiring on outside

in Gate Chamber

1y

i

t
v+
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]
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(for lighting)
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PERIODIC INSPECTION CHECK LIST

PROJECT __ FALL BROOK RESERVOIR DATE 4-10-79
PROJECT FEATURE Bridge to gate house NAME E. Greco
DISCIPLINE Structural NAME S. Pierce

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure

Wooden footbridge with iron railing
and iron facing; iron badly
corroding

Bearings

Bolts Into granite foundation of gate
house D/S end rests on earth embankment

Anchor Bolts

Steel bolts; rusted but in fair to
good condition

Bridge Seat

2-by 8-inch wooden beam across base
at gate house

Longitudinal Members

Three wooden beams

Under Side of Deck

Open; exposed wooden planks

Secondary Braciling

Some steel rods on short axis

Deck

Bare wood planking - some rotting

Drainage System

None

Ralilings Very poor condition-rusted, bent
Expansion Joints N/A
Paint None

b. Abutment and Plers N/A

General Conditlon of Concrete

Alignment of Abutment

Approach to Brildge

Condition of Seat and
Backwall

e e St
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PERIODIC INSPECTION CHECK LIST
PROJECT FALL BROOK RESERVOIR DATE 4-10-79
PROJECT FEATURE Intake in gate house NAME__ E. Greco
DISCIPLINE Geotechnical NAME__S. Plerce
AREA EVALUATED CONDITION

QUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

Stone and brick gate house

No channel-vertical opening in U/S

a. Approach Channel foundation
Slope Conditions N/A
Bottom Conditions N/A
Rock Slides or Falls N/A

Log Boom 2 screens at intake*
Debris None
Condition of Concrete Lining |N/A
Drains or Weep Holes N/A
See page A-4

b. Intake Structure

Condition of Concrete

Stop Logs and Slots

TOPp 10g8 above screens; U/S:I0gs
wedged In place, D/S: loose and removable

*Screens are backflushed to clean can be removed by use of rings and beam

across U/S wall of gate house.’

pageA 6of 9
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PERIODIC INSPECTION CHECK LIST

PROJECT FALL BROOK RESERVOIR

PROJECT FEATURE_ Outlet pipe

DISCIPLINE Geotechnical

DATE 4/10/79

NAME E. Greco

NAME S. Pierce

AREA EVALUATED

CONDITION

QUTLET WORKS -~ TRANSITION AND
CONDUIT

General Condltion of Concrete

Low-level outlet 1s a 3U-inch U.T.pIpe
in stone box culvert through dam.
Flow reportedly controlled by valve in

gate house. Gate always closed, but
apparently leaking.

No copcrete

Rust or Staining on Concrete

Spalling

Erosion or Cavitation

Cracking

Alignment of Monolilths

Alignment of Joints

Numbering of Monoliths

NOTE: 24-inch diameter service pipe, gate valve in gate house open. Changes

to 20~inch diameter below gate house.

Flow controlled by valve housed in manhole, D/S of dam, to left of

low-level outlet.

20-inch diameter pipe leads to chlorinator at Pleasant Street.

Manhole not inspected. Gate valve installed in 1976.

pageA=70f_ 9.




e s .P'i .

)

PERIODIC INSPECTION CHECK LIST

PROJECT FALL BROOK RESERVOIR DATE 4/10/79
PROJECT FEATURE Outlet structure NAME E. Greco
DISCIPLINE Geotechnical NAME  S. Plecce
AREA EVALUATED CONDITION
30-inch C.1. Pipe,silted 2/3 of
OUTLET WORKS - OUTLET STRUCTURE n pe,ellted up 2/3 o
AND OUTLET CHANNEL opening, never used.
No concrete; granite block headwall
General Condition of Concrete above pipe
Rust or Staining N/A
Spalling N/A
Erosion or Cavitation N/ A
Visible Reinforcing b/A
eakage In area of outlet produces small
Any Seepage or Efflorescence pool D/S-no flow visible from pipe*
A A L R D
Condition at Joints
Drain Holes one
Channel -shaped, shallow earth channel
large (IZ-inch) pines felled across
Loose Rock or Trees Overp- channel, large trees growing on banks.
hanging Channel
Condition of Discharge Poor; cluttered, choked with wood.
Channel hannel joins spillway channel D/S of

piilway training walls.

*Toe of dam in vicinity of headwall is very soft, moist; may be due to snow
melt, seepage, or leaks along conduit through dam.




PERIODIC INSPECTION CHECK LIST

PROJECT FALL BROOK RESERVOIR DATE 4/10/79

PROJECT FEATURE__ >Pillway weir NAME___ B Greco

DISCIPLINE Geotechnical NAME S. Pierce
AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,

APPROACH AND DISCHARGE CHANNELS

a. Approach Channel

lat, broad-crested stone weir, covered
with water, vines, and debris.

Submerged; apparently paved with
stone.

General Condition

Fair to poor

Loose Rock Overhanging
Channel

Some fallen rock from training walls
granite capstone on wing wall appears

to have settled U/S into pond

Trees Overhanglng Channel

Large tree stump on U/S slope, at left
wing wall; vines covering walls.

Floor of Approach Channel

loor overgrown with bushes,vines,
some stumps left from clearing trees,

b. Weilr and Tralning Walls

Dry stone masonry walls with granite
capwall; few stones fallen out.

General Condition of

No concrete, but stone walls in fair
to poor condition.

Concrete

Rust or Staining None

Spalling N/A

Any Visible Reinforcing None
None

Any Seepage or Efflorescence

Drailn Holes

BRI TR FORRTRTR Rl Eoon

¢. Discharge Channel

/S _pipe on left wall is flowing.

General Condition

air; some chinking missing from walls

Loose Rock Overhanging
Channel

one; some rock fallen out of wall
into channel.

Trees Overhanging Channel

ny large diameter pines growing on
poth banks; vines growing on walls.

Floor of Channel

Ined with field stone, filled with vines,
pbrush.Some stumps left from clearing

Other Obstructions

Tees,
Eﬁtbed wire tence across end of stone

NOTE: Natural earth channel below discharge channel, overgrown with brush and
trees. Low earth dike with cut waterway diverts flow.

pageddord
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APPENDIX B

PLAN OF DAM AND PREVIOUS
INSPECTION REPORTS

B-1l., Plan of Dam, 1979 Survey
B-2. Sections through Dam
B-3. Plan and Sectilons Through Dike

B-4, Plan of Dam Across Fall Brook,
September 17, 1895

Dam Inspection Report, Worcester County
Engineer Department, October 1964

Construction Photographs, 1896

FALL BROOK RESERVOIR DAM
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WORCESTER COUNTY COMMISSIONERS ;
WORCESTER COUNTY ENGINEERING DEPARTMENT i
PLAN OF
DAM
ACROSS FALL BROOK
LEODMINSTER,ZMASS.
FOR THE TOWN OF LEOMINSTER
AS FILED AND APPROVED BY THE

COUNTY COMMISSIONERS
ScPT. 17,1895
SEPT MEELTING DOCKET 222
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Seale 10 ft = \inch
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APPENDIX C
PHOTOGRAPHS

LOCATION AND DIRECTION OF PHOTOGRAPHS
INDICATED ON FIGURE B-1l IN APPENDIX B

FALL BROOK RESERVOIR DAM
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NO. 2 RIPRAP ON UPSTREAM SLOPE
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NO. 4 OUTLET AND WING WALLS\;\T DOWNSTREAM TOE OF DAM
(MAY 17 PHOTO)
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NO. 5 PARTIALLY CLEARED DOWNSTREAM SLOPE

(MAY 17 PHOTO)
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APPENDIX D

HYDROLOGIC AND HYDRAULIC
COMPUTATIONS

FALL BROOK RESERVOIR DAM
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APPENDIX E

INFORMATION AS CONTAINED
IN THE NATIONAL INVENTORY
" OF DAMS
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