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State House i1 AT
Avail and/or
Boston, Massachusetts 02133 Dist S

‘/6 :Lgrmi 1

Inclosed is a copy of the Lovell Reservoir Dam and Dike 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 becsinning of the report. 1 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.

Dear Governcr King:

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 Fitchburg Water Department, Fitchburg,
Mass.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In 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,
Incl « SCHEIDE
As stated Colonel, Corps of Engineers

Division Engineer
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' NATIONAL DAM INSPECTION PROGRAM
PHASE I INVESTIGATION REPORT

BRIEF ASSESSMENT

Identification No.: MA 00872 (Dam), MA 01334, (Dike)
Name of Dam: Lovell Reservoir Dam and Dike

City: Fitchburg

County and State: Worcester County, Massachusetts
Stream: Falulah Brook

Date of Inspection: April 11, 1979 (bam), June 17, 1980, (Dike)

) “The project is comprised of an 800 foot long, 80 foot hydraulic
height, earthfill main dam, and a 18 foot hydraulic height, 1,600 foot
long earthfill dike. The main dam has a 78.5 foot long concrete

spillway with a 450 foot long concrete and stone outlet channel.

2

Completed in 1929, the project has always been owned and operated by
the City of Fitchburg as a part of their water supply system.

Lovell Reservoir receives inflow from Falulah Brook, with a con-
] tributing drainage area of 2,070 acres (3.24 s.m.).

The project has a size classification of intermediate and a hazard

classification of high. Based on Corps guidelines the test flood would
be the full probable maximum flood (PMF). This assumed test flood

will produce a calculated inflow of 6,480 cfs with a resulting outflow
of 5,920 cfs, which would overtop the dam and dike by about 0.3 feet

to elevation 770.8. 'The spillway has a capacity of 4,320 cfs (to top

Lovell Reservoir Dam and Dike




/of dam elevation 770.5) which is approximately 73 percent of the test

flood outflow. There is no record of the dam or dike being overtopped
by storm water runoff in the past.

There was no indepth engineering data available, and therefore,
the condition of the project was primarily evaluated by visual inspec-
tion, past performance history, and sound engineering judgement.

Thé dam and dike are generally in fair condition., It is recommen-
ded that the owner engage a qualified registered professional engineer
to implement the following: 1) investigate seepage at the abutment and
embankment of the dam and design remedial measures if needed, 2) eval-
uate the effect of earthquake shaking on the integrity of the concrete
core wall of the dam, 3) specify procedures for removal of trees and
their root systems from the downstream slope of the dike, 4) design
remedial measures for riprap slope protection of the upstream slope of
the dike, 5) perform an indepth hydraulic/hydrologic study to deter-
mine the adequacy of the spillway and outlet channel and design
required modifications.

Furthermore, the owner should implement the following remedial
measures: 1) maintain all slopes free of trees and brush, 2) maintain
a proper height of grass cover on the slopes, 3) remove trees and
brush from the spillway outlet channel bottom and slopes above the
outlet channel walls, 4) test all valves on pipes to insure they are
functioning and repair those which need maintenance, 5) backfill all
animal burrows with properly compacted £ill, 6) repair erosion gullies
at the dam left and right abutment areas and adjacent to the spillway
training wall with compacted gravel, 7) repair the spillway channel
upstream of the masonry falls, 8) establish a formal warning and mon-

itoring system to notify downstream areas in the event of an emergency
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and 9) institute a program of annual technical inspection. These rec-
ommendations and remedial measures should be implemented by the owner

within one year after receipt of this Phase I Investigation Report.

Ronald H. Cheney, P.E.

Vice President

Hayden, Harding & Buchanan, Inc.

Boston, Massachusetts
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This Phase I Inspection Report on Lovell Reservoir Dam and Dike

has been reviewved by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of

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

Cormay M. Vg

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, CHATIRMAN

Geotechnical Engineering Branch
Engineering Division

APPROVAL RECOMMENDED :

E B. FRYAR
Chief, Engineering Division




PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase
I Investigations. Copies of these guidelines may be obtained
£rom the Office of Chief of Engineers, Washington, D.C. 20314.
The purpose of a Phase I Investigation is to identify expedi-~-
tiously those dams which may pose hazards to human life or
property. The assessment of the general ccocndition of the dam
is based upon available data and visual inspections. Detailed
investigation, and analyses involving tcpograchic mapping, sub-
surface investigations, testing, and detailed computaticnal
evaluations are beyond the scope of a Phase I investigation:
however, the investigation is intended to iden+ifyvy any need Zor
such studies.

In reviewing this report, it should be realized that the

h
(91

reported condition of the dam is basad on observations of fiel
ccnditions at the time of inspection along with data available
to the inspec+tion team. In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which micht cther-
wise be cdetectable if inspected under the normal operating envircn-
ment of the structure.

It is important to note that the condition ¢f a dam cerends

en aumercus and constantly changing internal and external condi-

sions, and is evoluticnary in nature. It would be incecrract o
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assume that the present condition ¢f the dam will continue to
represent the condition of the dam at scme goint in the future.
Cnly through continued care and inspection can there be anv
chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the es-
tablished Guidelines, the Spillway Test flcod is based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions therecf. Because
of the magnitude and rarity cf such a storm event, a finding that
a spillway will not pass the test flood should not be interzreted
as necessarily posing a highly inadequate condition. The zest
flood provides a measure of relative spillway capacity and serves
as an aide in determining the need for mcre detailed hydrologic
and hydraulic studies, considering the size c¢f the dam, its
general condition and the downstream damage potential.

The Phase I Investigaticn does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs =o ex~
isting £fences andé railings and other items which may be needed =2
minimize trespass and provide greater security for the facilisy
and safety to the public. An evaluation of the zroject fcr com-

sliance with OSHA rules and regulaticns is also excluded.

Lovell Reservoir Dam and Dike
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PHASE I
NATIONAL DAM INSPECTION PROGRAM

NAME OF DAM: LOVELL RESERVOIR DAM AND DIKE

SECTION 1
PROJECT INFORMATION

1.1 General
a. Authority

Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army, through the Corps of Engineers, to
initiate a national program of dam inspectiocn throughout the
United States. The New England Division of the Corps of
Engineefs has been assigned the.responsibility of supervising
the inspection of dams within the New England Region.
Hayden, Harding & Buchanan, Inc. has been retained by the
New England Division to inspect and report on selected dams
in the State of Massachusetts. Authorization and notice to
proceed was issued Hayden, Harding & Buchanan, Inc. under a
letter of 28 November 1978 from Max B. Scheider, Colonel,
Corps of Engineers. Contract No. DACW 33-79-C=-0012 has been

assigned by the Corps of Engineers for this work.
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b. Purpose

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

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

{3) To update, verify and complete the National Inventory of

Dams.

1.2 Description of Project
a. Location '
Lovell Reservoir is located in the City of Fitchburg in
Worcester County, Massachusetts. Lovell Reservoir is formed by
‘ Falulah Brook and is located approximately 400 feet upstream of
Falulah Reservoir. The dam is shown on the Fitchburg, Massachusetts

Quadangle with the approximate coordinates of 420 37*' 00" North by 710

4%™ 12' West. The attached dike is north of the left dam abutment.

b. Description of Dam and Appurtenances

Dam

The project is comprised of a 80+ foot high (hydraulic
height), 800+ foot long earth embankment dam containing a concrete
core wall, an earthfill dike and an emergency spillway. The
downstream dam embankment slopes are inclined at 2H:1V and are turf
covered. The upper 25+ feet of the upstream slope is inclined at
2H:1V and has a riprap layer up to the high water level. Below the
upper 25+ feet, there is no riprap protection and the side slopes are
inclined at 2.5H:IV (see plans appendix B). The upper portion above
the riprap is turf covered as shown by Photo 4. The crest has a width
of about twelve feet. The core wall has a height of approximately 91
feet, with a top elevation of 766.5+, 4 feet below the crest of dam.

-2- Lovell Reservoir Dam and Dike




(ﬁ | 7

The emergency spillway, located at the right side of the dam,
traverses around Falulah Reservoir and converges with Scott Brook
about 1,400 feet downstream. Located at about the midpoint of the dam
embankment are the intake well and controls. See photographs 1,2,8,11
and plans within Appendix B.

The dike is a 18 foot high (hydraulic height) earth embank-
ment extending about 1,600 feet north from the main dam at the left
side. The dike contains a concrete core wall throughout its length.

; The upstream and downstream sides are inclined at about 2H:1V and the
crest has a width of 12 feet. The upstream side slope is riprapped to
the high water level.

There are 3 intake pipes leading to the intake well. There
is an upper 16 inch inlet at invert elevation 739, a 16 inch inter-
mediate invert at elevation 714 and a lower 30 inch inlet at invert
elevation 688. The intake structures for these lines are located 65,

130 and 200 feet upstream of the crest respectively. The intake

structure contains manually operated sluice gates which control the
intake lines as shown by photo 11. The outflow from the well exits
through a 30 inch C.I. pipe at invert elevation 687.5. The 30 inch
line eventually reduces to a 12 inch bubbler which outlets into
Falulah Reservoir and a 12 inch main line which feeds to a downstream
chlorination building and into the City water system. These two lines
are controlled by downstream gate valves located at the toe area of
the embankment.

C. Size Classification

The size of the project {(dam and dike) is classified as
intermediate based on its storage capacity of 1,173 acre-feet and

hydraulic heights of 80 feet and 18 feet, respectively.

-3. Lovell Reservoir Dam and Dike
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d. Hazard Classification

The project has a high hazard potential classification. An
assumed failure of the dam or dike will cause a discharge of 216,530
| cfs and 15,400 cfs, respectively. The dam and dike have separate
failure impact areas which converge approximately 5000 feet downstream
of the dam at Greenes Pond.

Assuming the dam fails, flood stage within the first impact
area will reach depths of six to 24 feet, including initial spillway
l discharge prior to dam failure. At least 30 houses and several roads

will be flooded. The potential for loss of a significant number of

lives is high. Beyond the first impact area additional damage and
. loss of lives will occur.

Assuming the dike fails, flood stage within the impact area
r will be four to twelve feet deep. At least seven houses and several
roads will be damaged. The potential for loss of many lives is high.
Beyond the first impact area additional damage and loss of lives will
occur.
e. Ownership

The project has been owned by the City of Fitchburg Water
Department since it was constructed in 1929.

£. Operator

The operator of the project is Mr. J. Andre Provincial, the
City of Fitchburg Water Department superintendent. The address of the
Water Department is 718 Main Street, City Hall, Fitchburg, Massachu-

setts 01420. Telephone (617) 342-5722.

g. Purpose of Dam

The purpose of the project is water supply for the City of

Fitchburg.

-4- Lovell Reservoir Dam and Dike




h. Design and Construction History

The project was designed in 1927 by the City of Fitchburg
Water Department. Construction began in 1927 and was completed in
1929. 1In 1968, minor concrete repairs were made to the spillway.

i. Normal Operational Procedure

According to Water Department personnel, depending on the
water level in Lovell Reservoir, the two upper inlet sluice gates (see
photograph 11), are usually kept open. Water flows into the intake
well and exists through a 30 inch pipe. At the downstream toe of dam,
the water flows into two twelve inch lines. Here, water flows into
Falulah Reservoir, photograph 2, from one twelve inch line or con-
tinues directly downstream in the other twelve inch line to a chlori-
nation building. Both 12 inch lines have manually operated valves
located at the toe area of the dam. The line discharging into Falulah
Reservoir is normally kept partially opened. The other 12 inch line
is normally kept open. Outflow to the chlorination building is
controlled by a downstream regulating station as water demand within
the City supply system varies.

Small trees ard brush growth sited in previous state inspec-
tion reports have been cleared between 1977 and 1978.

1.3 Pertinent Data

a. Drainage Area

The drainage area of 2,070 acres (3.24 s.m.) is comprised of
moderately sloped, wooded, undeveloped land. Several improved roads
pass through the drainage area. They are Rindge Road, Ashby West
Road, and Jewell Hill Road. There are also several unpaved roads.
About forty homes are scattered throughout the drainage area, along
the improved roads. There are also several Water Department buildings

at various locations.
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There are several brooks and swamps within the drainage area.
Falulah Brook connects Lovell Reservoir to Fitchburg Reservoir, about
10,000 feet upstream. The brook has a change in elevation of about
216 feet over this distance. Another brook (unnamed) flows into
Falulah Brook approximately one mile upstream of Lovell Reservoir.
This brook is about 8,000 feet long and begins near Jewell Hill. It
has a change in elevation of about 300 feet. Immediately below the
dam is the Falulah Reservoir (see photograph 2) and the intake
building for the water supply system.

b. Discharge at Damsite

The dam has 3 intake pipes and one outlet pipe. Sixteen inch
intake pipes zre located at elevations 739 and 714. A 30 inch intake
pipe is at elevation 688.0 and has a screened inlet at elevation 693+,
(See plan in Appendix B).

The 30 inch outlet pipe is at elevation 687.5. Near the
downstream toe of the dam, it reduces to a 24 inch pipe which then
splits into two 12 inch lines. One 12 inch line connects to the water
distribution system. The other 12 inch line connects to an aerator in
Falulah Reservoir (photograph 2), which outlets at elevation 689+.

The project was completed in 1929. It has been subjected to
various storms but no record of maximum flood outflows are available.

The spillway (see photograph 8) has no provisions for
flashboards, stop logs or gates. It has a capacity of 4,320 cfs at
elevation 770.5, top of dam.

The PMF test flood will overtop the dam by about 0.3 foot to
elevation 770.8. The spillway outflow would be 4,750+ cfs. The total
project discharge will be 5,920 c¢fs, which includes overtopping

outflow.

-6- Lovell Reservoir Dam and Dike
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Elevation (ft. above NGVD)

(1) Streambed at centerline of dam ~=-===-—--ceemeu————- 690+
(2) Maximum tailwater ====———=---—mmm o N/A
(3) Upstream portal diversion tunnel --—-——-—-——=cecae—o-- none
(4) Normal poOl ==—=—=em—me e e 764.0
{5) Full flood control po0ol ~—-————memmmme o N/A
(6) Spillway crest —=—————memee e 764.0
(7) Design surcharge (Original Design) -------~-—--- unknown
{8) Top of Dam and Dike ==—=——=~———cemmrmm e 770.5
(9) Test flood design surcharge --——==-————memm—cmmmu_— 770.8
Reservoir

(1) Length of maximum poOl =~————remcmm e 3200
(2) Length of water supply pool —-=--———eemeecememeao—— 3200
(3) Length of normal pool =—=<-c—memmmmmmm 3200
(4) Length of flood control pool --=====cecccemmne—————- N/A

Storage (acre-feet)

(1)
(2)
(3)
(4)
(5)
(6)

Test flood pool —-—==—==——we=-- e — e e 1185
Top of dam --—-——--—~————cmcm e 1173
Spillway crest poOl =—-=e——mm e e 914
Water supply pool --—----e—mmmmr e 914
Normal pool ---------——mmmmmm e 914
Flood-control pool -=-==—==——cemceecm e N/A

Reservoir Surface (acres)

(1)
(2)
(3)

Top of dam —-—-—=——————mr e 56
Test flood pool ==-===---ee—co—mme e 56
Spillway Ccrest ——=—-———-—m—eeme e e 33
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(4) Water supply pool --————~-—-r—-me——mm e 33
{5) Normal pool —-—=——---——-—m e 33
(6) Flood-control pool ~—=-—-—=—-—m—cm e — e N/A
Dam and Dike
(1) Type =——==-=memm e gravity, earth fill
(2) Length -—=r——————mmmmmmmr e e 800' dam; 1600' dike
(3) Height (maximum structural) ----—----- 95' dam; 27' dike
(4) Top width ——=—=—m——mrrm e 12!
(5) Side Slopes —=——=——————em——em— e D.S. grassed 2H:1V
U.S. (upper 25') riprap 2H:1V, (below
upper 25'+) 2.5:1V
(6) 2oning =—===——————mme e indicated on plan
(7) Impervious Core =——==————eo—ce—ee———— concrete core wall
(8) Cutoff =—-=—--—m-mmmrmm e concrete core wall
(9) Grout curtain —=-—=———e——ee—— o not included on plans
(10) Other —-==——c—eee—meecmem— e along toe of dam, several 6"
collector pipes draining into Falulah Reservoir
Diversion and Regulating Tunnel -~—=—=—-—-eermmmmcmcnumao none
Spillway
(1) Type ——————=—memree e concrete, broad crested
(2) Length of weir -~==w-ececemeccceea- 78.5' effective length
(3) Crest elevation —-==—==-——-e— s 764.0
(4) Gates =————————mem e none
(5) U/S Channel =—-==—==——ce——eeaeeo—- riprap 5H:1V slope with
concrete training walls
(6) D/S Channel ~===———w—ceaa_- 450' long, masonry/concrete
wall stone bottom channel,
width varies 70' to 40'
-8- Lovell Reservoir Dam and Dike
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J. Regulating Outlets

The regulating outlets is the 30 inch out.2t pipe described
in section 1.3b. This 30 inch pipe, invert elevation 687.5, is
controlled by a manually operated sluice gate at the intake structure,
which is normally left in the open position. Near the downstream toe
of the dam, the 30 inch pipe is reduced to a 24 inch line and then
into two 12 inch branch lines. Both of the 12 inch lines are gated.
One 12 inch gate is kept open. The second gate 1is usually partially
open, to feed water into Falulah Reservoir. Flow through the fully
open 12 inch line is controlled downstream by valves at a regulating

station.
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SECTION 2

ENGINEERING DATA

2.1 Design

The project was designed in 1927. Construction drawings are
signed by the City of Fitchburg Commissioner of Public Works. Design
plans were located at the Worcester County Court House, Engineering
Department and the Engineering Office at Fitchburg City Hall. No
design calculations were located.

2.2 Construction

Design plans dated 1927 through 1929 and a plan showing spillway
repairs in 1968, were located at the Fitchburg Engineering Office.
The former indicate changes which occurred during construction.
Inspection reports prepared during construction were available at the
Worcester County Court House, Engineering Office.

2.3 QOperation

No operational manual exists for this dam.

2.4 Evaluation

a. Availability

Design plans and inspection reports prior to 1969 were made
available at the Worcester County Court House Engineering Department,
Worcester, Massachusetts. Revised design plans dated 1927 to 1929 and
spillway repairs made in 1968, were made available at the Fitchburg
City Hall Engineering Office. State Inspection Reports for the years
1975 and 1976 were made available at the Massachusetts Department of
Environmental Quality Engineering, Division of Waterways Office at

Boston.
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b. Adequacy

The lack cf indepth engineering data does not allow for a
definitive review. The adequacy of the data does not permit a
structural and hydraulic review of the dam from the standpoint of
design calculations, but must be based primarily on the visual
inspection, past performance history and sound engineering judgement.

c. Validity

The field investigation indicates that the external features
substantially agree with those shown on the plans dated 1927 to 1929.
Plans were obtained which show a proposed design and as-built
features. Piping and gate valve arrangements are not accuratelv shcwn
on these plans as changes have been made periodically, and records

were not updated.
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SECTION 3

VISUAL INSPECTION

3.1 Findings
a. General

Lovell Reservoir Dam was inspected on April 11, 1979,
The dike was inspected on June 17, 1980. During the April 1979
inspection, water was flowing from the spillway. The depth of
water was about 1 inch. Several areas where seepage was signi-
ficant were noted and recorded. Evidence of tree and brush
growth on the embankment, which were recently removed, could be
seen. During the June 1980 inspection, the water level of the
reservoir was 2 feet below the spillway crest. There was consid-

erably more brush growth evident during the later inspection.

b. Dam and Dike

The main dam consists of an embankment section about 800
feet long with a structural height of 94 feet. A chuted spillway
structure approximately 78.5 feet long passes around the dam on
the right abutment. An embankment dike approximately 1,600 feet
long with a maximum structural height of 27 feet continues from
the left abutment of the dam along the eastern edge of the reser-
voir. Photograph 6 shows the crest and upstream slope of the
main dam in the foreground and the dike in the background as
viewed from the spillway crest. The dike and dam contact can be

seen in the background of the photo.
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1. Dam

Upstream Slope

The upstream face of the dam is on a slope of 2H:1V.
Riprap slope protection extends to within 13 linear feet of the
dam crest, and the water level at the time of inspection was only
1 foot below the top of the riprap. There is some evidence of
wave erosion near the right abutment. The visible riprap is in
good condition, and the grass-covered upstream face above the
riprap shows no evidence of sliding or slumping.

Crest

The crest of the dam is approximately 12 feet wide. As
shown in Photograph 3, there is a sand and gravel ro~dway on the
crest. No cracking or misalignment of the embankment is evident.

Downstream Slope

The downstream face, shown in Photographs 1 and 7 is on
a slope of 2H:1V. A stone-paved drainage bench approximately 5
feet wide is located near the mid-height of the face to intercept
and route surface runoff to a drainage ditch on the left abut-
ment. Small erosion gullies were observed downslope from the
bench near its contact with the left abutment, indicating occa-
sional overflow around the ditch. Erosion gullies were also
observed at the right abutment contact near the spillway.

Wet areas and standing water up to 3 inches deep were
observed at the toe of the slope near the right and left abu*-
ments. These areas are fed by seepage observed at the contacts
of the dam with abutments. Photographs 12 and 13 show seepage at

the right abutment contact. Photograph 14 shows a large wet area
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on the left abutment about 65 feet downstream from the toe. Much
of the water in this area is drained through a pipe, shown in
Photograph 16, beneath a gravel roadway into Falulah Reservoir,
about 150 feet downstream from the dam.

The central one third of the toe area has been filled
with sand and gravel to improve access to the valves located at
this area. The condition of the filled area during the April
1979 inspection was dry, however, records of past inspections
indicate that this area was wet before it was filled with sand
and gravel. See photograph 14.

All water exiting at the right and left abutments
appears to be clear.

Approximately 15 feet above the toe elevation, water
exits through the downstream face of the main embankment in a
series of small seeps extending at least 60 feet across the face,
Photograph 17. The water from these seeps appeared silty, as
shown in Photograph 18. The silt that was observed may have been
due to local disturbance caused by uncovering the seeps. How-
ever, the area around the seep was silty and this is a signifi-
cant observation which requires further immediate study.

Seepage through the downstream face and the abutment
contacts was noted in dam inspections between 1931 and 1935, but
at that time, the seepage was judged not to be serious. Slumping
of the downstream slope near the toe was also reported. A recent
inspection (1975) by the Massachusetts Department of Environmen-
tal Quality Engineering (DEQE) also identified seepage at the
downstream toe and wet areas near the abutment contacts, and con-

sequently, DEQE classified the dam as unsafe.
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At the time of the April 1979 inspection, the downstream
face of the main embankment had been cleared of small trees and
brush growth which had been reported in the Commonwealth of
Massachusetts inspection reports in 1975 and 1976. According to
a representative of the Fitchburg Water Department, the brush had
been cleared between 1977 and 1978. A few small animal burrows
were observed on the downstream face of the main embankment.

2. Dike

The dike is an earth embankment which abuts the left end of
the main dam in a continuous manner. The dike has a maximum
hydraulic height of about 18 feet and continues along the eastern
edge of the reservoir in a sinuous manner for a distance of about
1600 feet.

Upstream Slope

The upstream slope is inclined at 2H:1V. The slope is
protected by riprap to an elevation 3 feet below the crest. Over
the large majority of the slope, the riprap is in good condition.
A typical portion of the upstream slope is shown in Photo 23.
There are two areas where the riprap is in poor condition. At a
location of about 920 feet right of the left abutment, there has
been a slump failure of the riprap. This slump area is shown in
Photo 26. The slump is about 25 feet long and extends below the
waterline. The riprap in the slump area is of smaller size than
was generally used on the slope. A second area of small sized
riprap is shown in Photo 27. The riprap in this area has also
slumped slightly and as shown in the photo is becoming overgrown

with vegetation.
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The area of the slope above the riprap is covered with

i dense vegetation as shown in Photo 23. Most of the vegetation is
second growth maple trees. Trees had been cut but stumps were
not removed and there is a significant regrowth as can be seen in
Photo 25.

Crest

The crest of the dike is about 12 feet wide and is
unpaved. Vehicles may drive along the entire crest gaining
access from the right abutment area. Vehicular traffic has
caused minor erosion of the crest surface as shown in Photo 24.
No misalignment or unusual settlement of the crest was observed.

Downstream Slope

The downstream slope is inclined at 2H:1V. The slope is

covered with dense vegetation including many trees of varying
sizes. This overgrown condition may be seen in Photos 28 and 29.
Many of the trees are dead or dying. The vegetation is so dense
that an adequate inspection of the slope could not be made.

A rockfill was observed at the toe of the downstream
slope in several areas along the toe. It appears that the
rockfill is continuous along the downstream toe.

No seepage or wet areas were observed but due to dense
vegetation, an adequate examination for these features could not
be made.

C. Appurtenant Structures

The approach channel to the concrete spillway was
submerged and could not be inspected during the April 1979

inspection. The overall condition of the spillway is generally
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good. The discharge channel floor is paved with rock and appears
to be in fair condition. Brush growing in the discharge channel
is shown in Photograph 9. The main embankment adjacent to the
left training wall of the spillway on the upstream face contains
some minor erosion gullies.

The dam has a 78.5 foot wide by 6.5 foot high concrete
spillway crest. The approach channel is paved with stone masonry
which is sloped upward toward the spillway crest. The concrete
sidewalls are curved. The upstream channel width varies from 100
feet to 78.5 feet. The outlet channel varies from 78.5 to 40
feet wide.

The outlet channel is 4501 feet long. It has a stone
masonry bottom and concrete walls. The spillway crest drops
about 4 feet at the outlet channel. The channel has many small,
1 to 2 inch trees growing in the stone masonry bottom. At the
end of the concrete portion of the channel, there is a stone
masonry waterfall about 8 to 10 feet high, as shown by photograph
10. The state inspection report of 1975 refers to a collapse in
the channel floor upstream of the waterfall and a hole in "= toe
of the east downstream side wall with water outflow. Due to
spillway discharge at time of April 1979 inspection, these
features could not be verified. However, during the June 1980
inspection, there was no discharge into the spillway and these
features could be observed. Photographs 21 and 22 show the
extent of the erosion of the channel floor. Although these
conditions are quite distant from the dam and do not affect dam
safety, they should be repaired. The overall condition of the

vertical section of the waterfall is generally good.
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The channel below the waterfall, photograph 20, is
excavated through natural ground in a narrow valley. Some areas
have stone masonry sidewalls. There are trees and boulders
within the channel. The channel joins Scott Brook near Falulah
Reservoir.

The intake structure, photograph 11, is located near the
center of the main dam. The proposed building to house the in-
take gate valve controls was apparently never constructed. The
30 inch intake valve is reported inoperable and open. Two 16"
intake valves are reported to be operable. Aside from the
inoperable gate valve, the surficial exterior features appeared
to be in generally good condition.

The toe of dam area was observed to be different from
the design plans. The outlet pipes are buried and the area was
recently regraded. Several six inch diameter drains are evident
entering into Falulah Reservoir, see photographs 17 and 19.

d. Reservoir Area

The area around the reservoir is undeveloped. A detail-
ed description of the drainage area is given in Section 1.3.b of
this report.

e. Downstream Channel

Water is channeled through a 30 inch outlet pipe into
two 12 inch pipes. One pipe leads into the Falulah Reservoir,
which is about 150 feet downstream from the Lovell Reservoir dam
embankment, and the other feeds into the City water system.

3.2 Evaluation
Visual examination indicates that the dam is in fair condi-
tion with respect to the geotechnical aspects. Seepage was
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observed through the downstream embankment face, the embankment-
abutment contacts, and the downstream on the left abutment. This
seepage, if not adequately controlled, could lead to failure of
the dam.

Visual examination indicates that the dike is in fair condi-
tion with respect to geotechnical aspects. Dense vegetation on
the downstream slope did not allow an adequate examination of
this slope and the downstream toe.

The presence of root systems of large trees, many dead or
dying on the downstream slope of the dike could create shortened
seepage paths which could lead to internal erosion of the dike.

The poor riprap protection at two locations on the upstream
slope could lead to erosion failures during periods of intense
wave action.

The 30 inch intake valve is reported to be inoperable. The
spillway outlet channel floor and slopes contain trees and brush.

Extensive erosion of the outlet channel floor, just upstream
of the masonry falls, was observed during the June 1980

inspection.
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SECTION &

OPERATIONAL PROCEDURES

4.1 Procedure

The purpose of the project is for water supply. The intake gates
are normally left open and water in the intake well flows to a down-
stream chlorination building and eventually into the City system.
Water from the intake well also flows into the downstream Falulah Low
Pressure Distributing Reservoir. Downstream gate valves control both
outflow lines and a downstream regulating station controls the com-
bined outflow from Falulah and Lovell Reservoirs prior to entering the
City distibution system.

4.2 Maintenance of Dam

The City of Fitchburg is responsible for maintenance of the dam
and dike. The most recent maintenance occurred in 1977 when vegation
on the downstream embankment face of the dam was removed and gravel
was placed over the wet central toe area for ground stabilization.

4.3 Maintenance of Operating Facilities

There is no formal operational maintenance program. The most
recent maintenance occurred in 1977, when the downstream gate valves
were replaced.

4.4 Description of Warning System

There are no warning systems at this facility.
4.5 Evaluation

There is no formal operational procedure for this project. The
project is an integral part of the City water supply and therefore
deficiencies in operational facilities would be readily detected in

normal operations. Seepage through the dam embankment was observed
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and no apparent measures have been instituted to monitor or retard
this flow except for the gravel fill placed at the downstream toe
area. The owner should institute a program of annual technical

inspection for the dam and dike.
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SECTION 5

HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General

The project was designed and is used for water supply. The
main dam has a hydraulic height of 80 feet and is about 800 feet long.
An earth dike extends from the main dam along the east side of the
reservoir for about 1600+ feet. The maximum hydraulic height of the
dike is approximately 18 feet. The useable storage capacity is 914
acre feet. Photographs 1,3,6 and 8 show views of the main dam and
dike. See Appendices B, C & D.

b. Design Data

The project was completed in 1929. Design calculations were
not located. Drawings showing proposed work were found. The project
was designed and has always been used for water supply.

c. Experience Data

Overtopping of the dam or the dike has never been reported.
Spillway discharge measurements have not been taken. During the
August 17 to 20, 1955 flood period, about 4 inches of rainfall occur-
red in the Fitchburg area. Gage station 1-0945 is maintained by th
U.S.G.S. on the North Nashua River near Leominster. It recorded a
maximum discharge of 16,300 cfs (152.34 cfs/s.m.) for a 107 s.m.
drainage area on March 18, 1936. A state report dated August 17,
1936, indicated a "washout of lower part of waste way apron", but
there were no other records of any problems, or when they actually

occurred.
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The level of the reservoir varies. However, discharge
through the spillway normally occurs each year. At times, the res-
ervoir water level has been 20 feet or more below the spillway crest.
Based upon observed growths of small trees within the outlet channel,
spillway outflow is probably not significant, see photograph 9.

d. Visual Observations

The dam and dike show no indications of having been overtop-
ped. During the April 1979 inspection, water was discharging from the
spillway at the rate of approximately 7 cfs. During the June 1980 in-
spection, the water level of the reservoir was approximately 2 feet
below the spillway crest. Small trees of 1 and 2 inch diameter, were
growing in the stone masonry outlet channel floor. Observations of
the drainage area and general vicinity show them to be generally as
indicated on the U.S.G.S. map and as described in Section 1.3 of this
report.

e. Test Flood Analysis

Based on Corp Guidelines and the project's intermediate size
and high hazard potential classifications, the test flood used was the
PMF. The PMF inflow is 6480 cfs for the 2070 acre (rolling hills)
drainage area. With the initial water level assumed at the spillway
elevation of 764, the test flood would surcharge the reservoir to
elevation 770.8, 0.3 feet above the top of the dam.

The spillway is capable of passing an outflow of 4,320 cfs.
The remaining outflow, 1600 cfs, would overtop the main dam and dike.
The 450 foot long spillway outl~t channel can just carry the entire
4,320 cfs outflow within its defined sidewalls and banks. The brook
channel beyond can not carry this outflow. Water would flow above the
top of the channel into the adjacent woods. See photographs 3,9, 10
and 20,
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f. Failure Analysis - Dam and Dike

Failure analysis was performed for both the dam and dike.

Each has a separate impact area.
Dam

Assuming the dam failed with the water level at elevation
770.5 (top of dam), the resulting discharge (based upon Corps
Guidelines) would be 216,530 cfs. This assumes forty percent of the
450 foot long (measured at mid-height), 80 feet high dam failed. This
discharge and the substantial amount of development downstream
indicates a high potential for loss of a significant number of lives.
Flood stage at Falulah Reservoir would be 18 feet. Falulah Reservoir
would be destroyed. Between Falulah Reserveir and Rindge Road, about
4,000 feet downstream, flood stages would vary between 17 to 24 feet.
Due to the steep slope of the outlet brook, elevations of most homes
are above tie brook elevation. However, several homes and the power
station are not and would experience flood damage due to spillway
discharge prior to dam failure. All homes, about 17, along Rindge
Road and the power sub-station would be destroyed by the dam failure
outflow.

Between Rindge Road and Greenes Pond, flood stage would be 15
to 17 feet. 1In this area, several homes may be damaged by spillway
discharge floodwater, prior to dam failure, as they are situated close
to the brook. Near Fisher Road, all homes, about 17, would be
destroyed by dam failure outflow.

Along Ashby State Road all structures, about 13 homes and
several commercial buildings, would be destroyed by dam failure

outflow. Flood stage would be about 15 feet. Ashby State Road will
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cause a backwater condition at Greenes Pond. Homes and structures in
this area are situated above the level of Greenes Pond. Spillway
discharge, prior to dam failure should not cause damage in this area.

Spillway discharge prior to failure will cause some flooding
damage. Dam failure outflow could destroy all structures within the
impact area. Beyond the area studied, additional damage and loss of
life will occur until the remaining 54,200 cfs outflow is dissapated
within the brook channel.

Assuming the dike failed with the water level at elevation
770.5, the resulting discharge (based upon Corps Guidelines) woud be
15,400 cfs. This assumes forty percent of a 300 foot long section of
the 18 foot high dike fails. The failure impact area considered,
extends about 4000 feet along the east side of Rindge Road to Greenes
Pond. Flood stage varies from four to twelve feet deep. There 1is no
flooding damage prior to the assumed failure. At least seven homes
and two roads are flooded. The potential for loss of manyv lives
is high. Bevond the Greenes Pond area, additional flood damage and

loss of life could cccur.
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SECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Structural Stability

a. Visual Observation

The visual examination of the dam indicates the following

potential structural problems:

1. The presence of seepage at the abutment contracts and along
the downstream face may, if not controlled, lead to failure
of the dam.

2. Erosion features on the downstream face, if left unrepaired,
could continue to deepen and lead to serious surface
slumping.

The visual examination of the dike indicates the folling potential

structural problems:

1. Roots of trees growing on the downstream face could create
seepage paths which could lead to internal erosion of the

embankment.

2, The poor condition of the riprap in two locations on the dike
could result in erosion of the embankment during periods of
high wave activity.

A dense cover of vegetation on the downstream slope makes it

impossible to inspect the dike and dowrnstream toe area =dequately.

b. Design and Construction Data

Construction drawings indicate that the main dam and dike
consit of an earth embankment with a reinforced concrete core wall

which was keyed into bedrock. The dam embankment was generally
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constructed of rolled earth and rockfill. Records indicate that a
zone of "very compact material" was placed in 6 inch lifts upstream of
the core wall. Because the embankment was not raised uniformly on
both sides of the core, there was concern that construction operations
may have produced cracks in the core wall.

A series of about 250 construction photographs of the dam
were made available and substantiate the existence of the concrete
core wall and the compaction of the fill in thin lifts.

No dike construction information was available.

A 78.5 foot wide spillway was constructed on the right
abutment of the dam to channel overflow to Falulah Brook downstream
from Falulah Reservoir. A single 30 inch diameter outlet pipe exists
from the gatehouse along the base of the dam and branches into two 12
inch pipes at the toe area. These pipes discharge into Falaluh
Reservoir and the City water system.

c. Operating Records

Seepage through the downstream face and abutment contacts was
first reported in 1931 (within 2 years after reservoir filling).
Records also indicate that the spillway channel on the right abutment
and part of the adjacent embankment were repaired about 1968. 1In
1975, an 1inspection by the Commonwealth of Massachusetts Department of
Environmental Quality Engineering (DEQE) rediscovered the above men-
tioned seepage and a letter to the City from the DEQE recommended that
the City employ the services of a Registered Professional Engineer to
perform an indepth investigation. A reinspection by the DEQE in 1976
found the same deficiencies which concluded in a letter to the City
stating that the dam was unsafe again urging the City to obtain the

services of a Registered Professional Engineer.
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d. Post-Construction Changes

Recently, sand and gravel fill has been placed over an area
downstream of the toe of the embankment to cover some wet areas formed
by seepage collection.

e. Seismic Stability

The dam and dike are located in Seismic Zone 2 and according
to U.S. Corps of Engineers quidelines normally it would be assumed
that there 1is no hazard from earthquake loading provided static
stability conditions are satisfactory and conventional safety margins
exist. However, because the dam relies on a thin concrete core wall
as a water barrier and seepage is existing the downstream slope of the
embankment, it is recommended that the owner engage a knowledgeable
Registered Professional Engineer to evaluate the possibility of the

occurrence of damage to the core wall during earthquate shaking.
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SECTION 7

ASSESSMENT, RECOMMENDATION

AND REMEDIAL MEASURES

7.1 Dam and Dike Assessment

a. Condition
The visual examination indicates the dam is in fair condi-
tion. The major concern is that there are significant areas of seep-
age on the dam which, if not controlled, could lead to internal ero-
sion and failure of the dam.

On the basis of visual examination, the dike is judged to be

in fair condition. The major concerns are:

1. Dense vegetation preventing an adequate inspection of
the downstream slope.

2. Presence of numerous trees on the downstream slope. The
root systems of these tiees could provide shortened
seepage paths leading to internal erosion of the dike.

3. Two areas on the upstream slope are not adequately
protected by riprap.

b. Adequacy of Information

The information made available, along with the wvisual

inspection, are adequate for a Phase I investigation.

C. Urgency

The recommendations and remedial measures should be
implemented within one year after receipt of this Phase I Report by

the owner.

¥4
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d. Need for Additional Investigation

No additional investigation is needed to complete the Phase 1
inspection.

7.2 Recommendations

It is recommended that the owner engage a gqualified registered
professional engineer to:

1. Investigate the seepage conditions in the dam embankment
and design remedial measures if needed.

2. Evaluate the effect of earthquake shaking on the
integrity of the concrete core wall in the dam.

3. Specify procedures for removal of trees and their root
svstems from the downstream slope of the dike.

4. Design remedial measures for riprap slope protection on
the upstream slope of the dike.

5. Perform an indepth hydraulic/hydrologic study of the dam

site to determine the adequacy of the spillway and
outlet channel and if necessary, to design modifications

to the existing spillway and outlet channel.

7.3 Remedial Measures

a. Operation and Maintenance Procedures

1. Substantial growths of trees and brush at the dam were
reported in previous State Inspection Reports, and were
removed in 1977 and 1978. Upstream and downstream
slopes of the main dam and dike should be maintained
free of brush and tree growth.

2. Grass cover should be maintained at a reasonable height
to permit inspection of slopes to detect possible !
problems. }
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Trees and brush should be removed from the spillway
outlet channel bottom and slopes adjacent to channel
walls. These areas, should be maintained free of tree
and brush growth.

All valves for water supply inlet and outlet pipes
should be tested regularly to insure they are operable.
Inoperable valves should be repaired.

Areas where animal burrowing has occured should be
properly backfilled with compacted fill.

The erosion gullies located where the downstream
stone-paved drainage bench interfaces the left abutment
and the erosion gullies on the right abutment contact
should be repaired using compacted gravel. The same
repair should also be applied to the erosive gullies
located on the upstream face adjacent to the spillway
training wall.

Although the downstream masonry falls has no affect on
the safety of the dam, the erosion features should be
repaired.

The owner should establish a formal warning system to
notify downstream areas in the event of an emergency.
Around the clock monitoring of the facility should be
provided during periods of heavy rainfall.

The owner should institute a program of annual technical

inspection.

7.4 Alternatives

There are no practicle alternatives for this project.
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APPENDIX A

INSPECTION CHECKLIST




VISUAL INSPECTION CHECKLIST

PROJECT Lavell Reservoir

PARTY ORGAHIZATION

DATE _april 11, 1979

PARTY:

I'MY HHB

TIME _1:30 pum :
WEATHER _60°F, Clear

W.S. ELEV. 764.1+ U.S. 760.10N.S.

6. Bob Stekar GEI

2.—Dave Vine __ HHB

7. Maurice Caron Fitchburg Water Dept.

3.—Mike Angieri HHB 8.
4..Dan LaGatta GEI 9.
5 John France GEI 10.

PROJECT FEATURE
1. Spillway - Outlet works

INSPECTED BY REMARKS
Ron Chenev, Mike Angieri, David Ving

2. Intake Structure

Ron Cheney, Mike Angieri, David Vige

3. Embankment Dam

Dan LéGatta, John France, Bob sStekar

4., Dike * Dan_LaGatta, Ron Cheney, David Vine
5.
6.
7.
8.
9.
10.

* Inspected June 17, 1980
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PERIODIC INSPECTION CHECKLIST

PROJECT LOVELL RESERVOIR DAM DATE aApril 11, 1979

PROJECT FLATURE Embankment Dam

MAME D. LaGatta, J. Franc%

JISCIPLINE Geotechnical Engineer

MA[IE R. Stetkar

AREA EVALUATED conoITion

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation
Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
[tems on Slopes

Trespassing on Slopes

Sloughina or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking at or Near

Toe —"—1‘
Unusual Embankment or QJownstream

Seepane
Pipina or Boils
Foundation Orainage Features -
Tce Drains
Instrumentation System

Vecetation

770.5 +

764 +
Unknown

None observed.
None. Sand and gravel road on crest.
None observed.

None observed.
No observable misalignment.
No observable misalignment.

Geod.

No structural items on slopes.

Some small animal holes.

No evidence of sloughing. Slight
wave erosion on upstream face near i
spillway on right abutment. Erosion
on downstream face at left abutment
contact below drainage bench.

Upstream riprap in good condition but
only 1 £t above reservoir level. No
riprap on downstream Iace.

None observed.

Seapage exits from right abutment |
contact and from left abutment up to
65 ft downstream from toe of dam.

Surface of seepage exits through
downstream face 15 ft above toe of d
None observed.

Possible toe drain into Falulah Res- I
ervoir

None.

Small brush on dewnstream slope. l
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PERINDIC IMSPECTION CHECKLIST '
PROJECT LOVELL RESERVOIR DIKE BATE June 17, 1980
PRCJECT FEATURE___Embankment Dike GAME __ D lagatta
DISCIPLINE Geotechnical Engineer \A'E __R. Cheney
Structural Engineer
AREA EVALUATED connpITIONn

DIKE EMBANKMENT
Crest Elevation

Current Pnol Elevation
Maximum [rpoundment to Date
Surface Cracks

Pavement Condition

Movement ar Scttlement of Crest
Lateral Movement
Yertical Aligniment

Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of tMovement of Structural
Items on Slanes

Trespassinag on Slopes

SToughing or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking at or
Hear Toes

Unusual Erbankment or Jownstream
Seenane

Pining or Doils

Faundaticn drainace Feisures
Tee Jrairs

Mstrusentation [ssoam

Jegetation

Embankment dike with concrete core wall.'
770.5+

762+
Unknown

None observed.
No pavement.

None observed.

No misalignment observed.

1
I
|
!
Right abutment contacts main dam. Con- |
dition good at both abutments.

No structures on slope.

None.
None. See note below re: riprap.
There is a slump in riprap. See text.

None observed.

None observed.

None observed.
None.
None.

None.

Dense vegetation on both slopes.




PERIODIC INSPECTION CHECK LIST

PROJECT Lovell Reservoir

DATE April 11, 1479

PROJECT FEATURE Intake Structurs

MAME Ron Cheney

DISCIPLINE_ Structural Engineer  NAME__ Daniel P. LaGatta
Geotechnical Engineer
AREA EVALUATED CONDITIONS _

QUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

a. Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris
Condition of Concrete Lining
Drains or Weep Holes
b. Intake Structure
Condition of Concrete

Stop Logs and Slots

No intake channel

Visible portion good
None

3 gate valves for control of water
at dam inside intake structure,
according to Water Department
personnel, the bottom 30" valve

is broken and all valves are in
the open position.




PERIODIC INSPECTION CHECK LIST

PROJECT _ Iovell Reservoir

PROJECT FEATURE __Outlet Tower

DISCIPLINE  Structural Engineer

Geotechnical Engineer

DATE__April 11, 13979

MAME __Ron Cheney

NAME Daniel P. LaGatta

AREA EVALUATED

CONDITIONS

QUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforcing
Rusting or Staining of Concrete
Any Seepage or Efflorescence

Joint Alignment

Unusual Seepage or Leaks in Gate

Chamber

Cracks

Rusting or Corrosion of Steel
b. Mechanical and Electrical

Air Vents

Fioat Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System in
Gate Chamber

Intake structure and control tower
are one and the same

None - all controls are manual




PERIODIC INSPECTION CHECK LIST

PROJECT___Lovell Reservoir

PROJECT FEATURE___Outlet Channel

DATE __April 11, 1979

NAME __Ron Cheney

DISCIPLINE ____Structyral Epgigeer . NAME __Daniel 2. laCatta
Geotechnical Engineer
AREA EVALUATED CONDITIQONS

QUTLET WORKS - QUTLET STRUCTURE AND
QUTLET CHANNEL

General Condition of Concrete
Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain Holes

Channel

Loose Rock or Trees Qverhanging
Channel

Condition of Discharge Channel

No outlet structure.

No outlet channel. 30 inch diameter
outlet pipe to Falulah Reservoir
and water supply system.

A=7




PERIODIC INSPECTION CHECK LIST

PROJECT. Lovell Reservoir DATE Agril 11, 1a7a

PROJECT FEATURE__Transition & Conduyit NAME ton Chenev

DISCIPLINE Structural Enagineer NAME Daniel P, L3Gatta

Geotechnical Engineer

AREA EVALUATED CONDITIONS
QUTLET WORKS - TRANSITION AND CONDUIT

None

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths

. Alignment of Joints

Numbering of Monoliths
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’ PERIODIC INSPECTION CHECK LIST
PROJECT _1avell meservair DATE __April 1i. 1979
PROJECT FEATURF _Spillway MAME __Ron Chenev
DISCIPLINE Structural Enginssr NAME _Daniel P. LaGatta

Geotechnical Engineer

AREA EVALUATED CONDITIQNS

QUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

a. Approach Channel Underwater during inspection
appeared good.
General Condition

Loose Rock Overhanging Channel None

Trees Qverhanging Channel VYumerous 2" to 6" on slopes

Floor of Approach Channel Stone lined, appeared in good
condition

b. Weir and Training Walls

General Condition of Concrete Good

Rust or Staining Some on walls

5p311ing Could not detect - water flowing
over crest

Any Visible Reinforcing None observed

Any Seepage or Efflorescenca Some

Drain Holes Several in concrete walls

c. Discharge Channel

- General Condition Fair (450' long) brush & trees
in channel.
Loose Raock Overhanging Channel None
Trees Qverhanging Channel Numerous 2" to 6" on slorpes
Floor of Channel Stone lined-erosion upstream of falls-
. see text
L Other Obstructions Trees (1" to 2") in channel at

end of concrete/stone channel,
water..fall 10-12 feet high, then
channel excavated into natural soil
some areas tave stone walls.




PERIODIC INSPECTION CHECK LIST

PROJECT_ Lovell Reservoir

Service Bridge

PROJECT FEATURE

DISCIPLINE__ Structural Epgineer

Geotechnical Engineer

DATE __april 11, 1979

MAME __ Ron Cheney

NAME Raniel B laGatrta.

AREA EVALUATED

CONDITIONS

QUTLET WORKS ~ SERVICE BRIDGE

a. Super Structure
Bearings
Anchor Bolts
Bridge Seat
Longitudinal Members
Under Side of Deck
Secondary Bracing
Deck
Drainage System
Railings
Expansion Joints
Paint

b. Abutment and Piers
General Condition of Concrete
Alignment of Abutment
Approach to Bridge

Condition of Seat and Backwall

None

None

A-10
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APPENDIX B

ENGINEERING DATA
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a.
b.

LIST OF ENGINEERING DATA

Construction Plans available at:

Worcester County Court House Engineering Department
City of Fitchburg Engineering Department

Construction Imspection Reports available at:
Worcester County Court House Engineering Department
Post Construction Inspection Reports available at:
Worcester County Court House Engineering Department

Department of Environmental Quality Engineering, Division
of Waterways, 100 Nashua Street, Boston, Massachusetts 02104

e — A . 2 I
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EXECUTIVE CFFICE COF ENVIRONMENTAL AFFAIRS
DEPARTMENT OF ENVIRCNMENTAL QUALITY ENGR.
DIVISION CF WATERWAYS

P N .
Aﬂﬁ;=kuﬁ%a-/¢ﬂwapjeﬂﬁnaKH#/
February 24, 1977

The Honorable Hedley Bray

dayor, City of Fitcnburg e e,
City Hall [ £ ",
718 sain Street e
Fitchburg, Mass. Fin
RE: Letters dated 2.10.77
Insp. Dams #3-1l4- 97.28.1 Overlook Reser. Dam [\], 3
" 43-14-97-34 Lovell Reserv. Dam T
" " #3-14-97-28 Overlook Reser. (So. Dyke)
" " $3-14-97-37 Scott Reser. Dam

Fitchburg, :lass.
Dear Mayor Bray:

On June 10, 1976, an Engineer from Mass. Department of
Public Works made an inspection of the above dams. Our recdrds
indicate the owner to be the City of Fitchburg. As a result of
these inspections tnis Division has rated tnhese structures unsafe
and has duly notified you of their condition (ltrs. dated 2710.7

We again urge you to obtain the services of a Registered
Professional Engineer, experienced in the design, maintenance and
construction of dams in order that you may pursue remedy as quickly
as possible.

Enclosed is a Department application form which must be
completed and returned to this office for review and approval before
any major repairs or alterations begin.

Please notify this Division of your intentions or measures
in process which will correct this situation,

If we may be of assistance, do not hesitate to contact us.
Witn any correspondence, please include the number of the dam as
indicated above,

. . HANNON, P.E.
F.DeR, :eh CHIEF ENGINEER

CC: D.h.E. DIST. #3
D.D.E. " 43

Ernie Giroud, Conmr. D.P.W,

B-8
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EXECUTIVE OFFICE OF ENVIRCN/ENTAL
; A L AL AFFAIRS
DEPARTMENT OF ENVIROIMENTAL QUALITY ENGR.
DIVISION OF WATERWAYS '

The Honorable Hedley Bray, Mayon o

City Hatl 100 Nashua Soreet, Paston 0217
728 Main Street A
Fitchburg, Ma. e o -

Re: Tnspection Dam #3-14-97-34
Lowell Reservedr Dam
Fitchburg, Ma.

Dean Sin:

On June 10, 1975 , an Engineer from the Massachusetts
Department of Public VWorks made a visuzl inpsection of the above dan,
Jur records indicate the cwner to se <he City ¢4 Fitchburg

If this information is incorrect will vou pvlease notifv this office.

The inspection was nade in aceordance with the provisions of

Chapter 253 of tne lassachusetts Ceneral Laws as amended (Dams Safetvy
Acz). Chnapter 706 of the Acts of 1975 transferred the jurisaiction o
the so~-calleu (Dams Safety Program) to tne Comnissioner of the Depart

ment of Environmental (uality Engineering,
The results of the inspection indicate that this Dam is unsafe

We urge vou to obtain the services of a Negistered Professicnal
Civil Enjineer experiencecd in the design, waintcnance and constructic
of dams. Lncloseu is a Department applicatien forn which must be con-
pleted anu returned to tinis office for reviecw and approval hefore anv
imajor repairs or alteratioas begin,

If we may be of assistance, do not hesitate to contact us. Witr
any correspondence, please include the number of the cam as indicated
above,

J f. HAIINOL, PLE.
CLIET wiiGILILLR

A,llcs, . . .
et T Distnict Highway Ena., Dist 3

Distnict Dam s Reservodr Eng. Dist. 3
Ennde Ciroud, Commissionen of Public Wonks”
Fite

B-9
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December 21, 1977

AN
/
The Honorable Hedley Bray, Mayor / —
. City of Fitchburg :

City Hall C—"
718 Main Street

Fitchburg, Mass.

RE: Dam #3-14-97-28 C(verlock Reservoir (So. Dyke)
Dam #3-14-97-28.1 (verlook Reservoir Dam
Dam #3-111-97-3k4 Lovell Reservoir Dam
Dam #3-1L-97-37 Scott Reserveoir Dam

Dear Mayor Bray:

Cn February 10 and 24, 1977 you were notified of the unsafe condition
of the above referenced dams. TYou were urged on both cccasions to

. obtain the services of a Registered Professional Engineer. (RPE)

"Please advise me by Jamuary &, 1978 the name(s) of the RPE(s) the
City has retaired to oversee the renabilitation of these structures.

Provided herewith is a copy of Chapter 253 Sections LkL-L9 inclusive
as amended by Chapter 706 of 1975 of the iMassachusetts General Laws

that define our jurisdiction and authority should any order not be com-
plied with.

If you have any nuestions or need assistance in this matter please
contact me in Boston.

. -
Sincerely, - 0
E o
For the Commissioner £5 =
% —
’g ———
ox N
10 et 2 O x®n ;
EHM:bjm J. /fm’m P.E. ae =
Enc10 2 uuGJ.N‘EER —— e~ ."?:3.‘ m—.. ~
CC: David Stardley, Comm. ver - L
Gilbert Joly, REE ’
John J. Lyons, DHE -
Willis Regan, Dist. #3 DEC 3 W7
Al HcCallum
8“0 . ' :/nl;\\i T S




IVSPECTION REPCRT -~ DAKG iD ESLITVUIRS
1. Location: City/7own _Fi¥tch bura Dan How 3-14-A11-34-
Name of Damn LOVELL RESERVMOIR Inspected by REGAN Crz1cad
Date of Inspection GIZ'°TL76

2. Owner/s: per: hssessors Prev, Inspection &—
Reg. of Deeds Pers. Contact

L. 7Fe Hont Hedley Bray. mavor- Crly H#OLL - T/9 1770140 S). Fofchin -
Nane (oPy 76 St. & No. City/Town 3State Tel, No.

2. Lrare Grrovrd . Cawprrr of foblic Waekes - &ty Satl
Name St. & o, City/Town 3State Tel, No.

3.
Name St. & No, . City/Town State Tel, NNo.

3, Caretaker (if any) e.g. superintendent, plant manzger, appointed
by absentee owner, appointed by multi owners.

Name: St. & Moe:
City/Town: State: Tel.iioes

4, No, of Pictures taken

5. Degree of Hazard:s (if dam should fail completely)';‘

1, [iinor 2. lioderate }

3, Severe ¥V 4, Disastrous

* This rating may change as land use changes (future development)

6+ Outlat Control: Automatic Manual v
Operative v ves;s No,. ;
Comnentss Gafed fHarn 7% Locwer Pool (FAZ(/L#/Y
/e ser /vlr)

7« Upstreanm Face of Dams: Condition:

1. Good 2. liner Repairs ”

3. Major Repairs 4. U'zgent iepairs

arComments: /(070(/‘ B,y_fb (bo/é F77 900 ;'
feoaﬁJaky 0’(35)

B-1l




' : -2~ Diii 110, 3-/4-F7- 3¢

d

8, Dounstream Facze of Cam:

Condition: 1., Sood 2. kinor Repairs

3. kHajor Repairs #~ 4. Urgent Repairs

Conments: Agmrove éea;// érla.r/l -S77arry D/Le, I'cf‘rlral/s
fea vy Growh 7rees § brush - Secondary ¢ Ke

for femarks ons Jfea KeGgp - J'€e</ﬂj
9. Cmergency Spillway:

Condition: l. Good 2. Minor Repairs

3. bajor Repairs ¥ 4. Urgent lepairs //
s e oL —ikanat Brvsh 18 SAllody
Comments: V(by /let:Z‘Ig//wh;*;'/_/‘oy 75672 JS of Lfaslrruvce

Severe ceterioratton
Woted a0 75 Kevort Remmvs oA corrected ; Ars /ofljre.ﬂ’pg_/.

10, Water Level at time of inspection: 7 X ft. above__ below_ ¢
top of dam _L#mb_. principal spillway,

other Y2’ t Above Doconshrears 7ce.

11. Summary of Deficiencies MNotad:

Growth (Trees and Brush) on Embankment VC"':_L heo.V\!

Animal Burrows and ‘/ashouts (5¢¢ 1z )

Damage to slopes or top of dam

Cracked or Damaced Hasonry v_

Evidence of Seepage‘/ Hloderste o ﬂfayy

v
Evidence of Piping (fee 2)
Erosion _

Leaks [

Trash and/or debis impeding flow __ T~

maLl
Clogged or blocked spillwayy('y AC‘VI grow-lh of Tkees

§ Brvsh rw SPréllwAy

Othex

812 "




P-———————————‘

Dli. 1O, 3 /- P7- 3FL

-3-

12. Remarks & Reconmmendations: (Fully Explain)

/t/MIc of ﬂe /ﬂf/.CIéﬂCI.PJ' f/o/g‘{ 7rr T%e 4/2‘./7!.
fCeparf #ave ‘é“h. ,‘?‘a,’ec,"‘{' 7% /ecka‘yc. Heled af

Ve Frrre oF 7%}:’/‘0" pPectHrins Gppeared 76 be [Feays

onns ot Wow woted (6/r2f7¢) and 7%e Pools of

SHandiirg ater of The dJS Ze of e

~y F }f ) é I(J(& ag
-S-eco JG'Y && are A/ 4/0(..1 ey V Cﬁ -

’ I 4
Hev. of e UPPer foo! 15 (/4 .2
af ﬁe. 75 AnSpecT oA Gord 7%e

at e 7r7e
Croawth of 7rees awd brush O/ e DS jface /5

° Lr
So  feavy Hoat & & Foroc§s /»u.s‘/ed‘//u.

| <. AV¢4%-J/ o~

Crectly mrieded, rere fore Cond Frent 5 )
7 % ; - e b, l, Grrerarnl rec .
ﬂffc 78 s ectrens ( //Pnu; w4, J ,
are /7%4(CTH£Si£;/¥ ;:' ViSvrnl /q117Q&£4$2AU j&g;‘ 12?17? 72 L,
renre /.,

Iemr
. . L é c/g,}ermufea b an /4
13, Overall Condition: %f::::ill:ﬂf /I/J'PeCf/d” 7

l. Safe

2. lMinor repairs needed

3 Conditionally safe - major repairs ne-:ded

4, Unsg-fe

S« Reservoir impoundment no loncer exists (explain)

RNeccimend removal fron inspection list

: / 8-13
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) ¥ay 13, 1975

Sonoyehle Hodlsy Bray
Mayor of Pitchixarg

718 Main Strest
Fitchtarg, Massactmsetts

E®1 Inspection Nan #3~14-97-34
Fitchburg
Lovell fepcarvoir Dn

Dosr Mayor Sraye

n Aprl 25, 1975, an engineer fron ths Massacimsatts Dopartmont, of Publie
Horky mads a viezal iomeoction of the ghove dam, OQur records indicats that tho
City of Pitohlurg 4o tho ovmer. Uill you please notify this offica if this
nformation 30 vot curvent.

e incpestion was mads in sccordemnce with Chapter 253 of the Massacimsetts
Oerasel Lovs, as gmended by Qichtar 595 of tha Acts of 1970 (Dams-Safoty Aot).

9 resmlto of ths incwaction indicato that repairs are needad. Pending
fatare in-dmHth dnvestigations to enbstentiate cur findings, the dza could be
tamad cuzafo. Tha folloving conditions woro noted that roquize attentiom

48 the emsrpensy soillwey

1. Thore 40 comcidarohle growth of trees in the epillusy floor
which chenld By removed,

S Ammortmw.nwnoorofmlcurmmwdm
t tha vostarly rocoxsy has falled foming a hole in the alab.
Mdmﬁmo:emcmmurunmﬂsmahou.
in tho chonizent (oiza edcut 12" squaro flowing abowt i full).

A% [ dike

% There are coveral pools of staading water Just doyond the dounstremn
oo edoat 350 €3. northerly of the interseotion of the rain and

seoondary dticese

-

2. Treco and Bruch growth should dbe removed,

B-14




gmm-mn
t.eh!nra
lovell 3scarvoir Dss -2e May 13, 1975

AN Madn Dike (scuth sids of reservoir)

1. There is mbstantial esepags through tho exbaniment in epite
of ths existines of a core wall. If ths cors vail bas falled
thzn ths gtmctaral dntegyity of the d=3 19 quastionable,
It gppears that a graval blenkot has beon placad at this location
&9 to eospags. Falnlah fossrvolir o Juot dowvmotress.

2. Thoro a9 mmescos locations adjacent to ths aforezcntimmed
gravaled aroa whiare wxtor flows. Doltes of oilt word notod.
s Bodl yas obearved,

3. Earrowing eaimals vors observed st ths embankment.

mhmmwmrawmdottMuw&muwod tical
deterioraticn i3 n avidmaea. IS 15 strongly recozmendsd that you cobtain tho
services of a Rogistoved Frufossional Civil [hzinesr ermericiced in the design,
maintenance end coagimoticn of dams, An in-dgpth inveotigation i rogmired
followad by the neco9sary enrrcotive ropaira,

recexnadscencs of othor dems in the Fitchturg Water Syotem

A preliminayy
m%u&otmuﬂmﬁiﬂnmﬁm«pwm Saversl eppsar to have

heavy o At least tvo of thoss, Scott Rseorvoir and Iovell Pocarvoir Dars,
will sequire in-depth considoration, It pa- bo advisghble for ;cu to ccndnel en
investigaticn of all dms, This office w4ll provide more epeaiﬂo corments upem
recadipt of reports for ths other dms,

o to tho safoly coneidarations for life and property dowmnstrean, proxpt

action 42 mecescary. 1€ wo xay bo of ssasistance, pleces do not hozitate to contact
us. With any corrtpondmncs, pleass includs the cuxbar of the dea eo indicated atove

Very truly jyouro,

A N MALCOLM E. OFAP, P.Z.
JATYE. .3 Azsociato Cartxisaionsr
cos A, Provencial, Supt., Fitchtarg

We Rogen
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l.

3.

4.

Se

6.

Te

INSPECTION REPORT « DAl AID OESERVOIRS

Location: City/Fewa __Fi1+ch burg Dan No., 3-!4-97- 34
Name of Dam Le Ve” @eserVo \ Inspected by P’gQHL_/?IZA’ﬂ(LA
Date of Inspection 4'/'23;/75‘
Owner/s: per: hssessors Prev, Inspection
Reg. of Deeds Pers, Contact
1. Toe How. Hedley Bray. Mayor - City HaLL - N Main St -Filchburg, MAss
Nane capy Ta St. & No, City/Town State Tel. No.
s, A. ProvencinL - Fijch wakerBept Svef. . Kimbell Place - Fidenbore
Name Ste & Hoe City/Town State Tel, No.
3. ' o S
Name St. & Mo, City/Town State Tel. No,
Caretaker (if any) e.g. superintendent, plant manager, appointed
by absantee owner, appointed by multi owners.
Name: St. & Hoe:
City/Town: State: Tel.iloes

No, of Pictures taken

Degree of Hazard: (if dam should fail completely)®
l. linox 2. lioderate t
3. Severe ¥ 4, Disastrous :

> gl

* This rating may change as land use changes (future development)

Outlet Control: Automatic Manual ¢«

Operative ¥~ yes; No.

Commentss Gnted H1a/'N T Lo e Pool (FALULAH
Qeser\/olr)

Upstream Face of Dam: Condition:

l, Good 2, Miner Repairs

3. Major lepalirs 4, Urgent Lepairs

.onComments: [Cew o ve ‘orusH (\rhan-v f Sec.ouéa.yt/ Jnkes)

B-l




-2 D.il i'0. 3-14-91- 34

8, Dowinstrean Facze of Cam:

Condition: l. Good ‘ 2, Minor Repairs

3. Major Repairs \/ 4, Urgent Repairs

Comments: TPewo ye Heavy brush 'moin d""‘) e maove hoo.vV
_rreesg' R rush SCCOMC‘QV'\/ dike - Irtercept /c:.ko)_

Thravgl botb o kees
9. Cmergency Spillway:s

Condition: l. Good 2, kinor Repairs

3. kajor Repairs v’ 4, Urgent lepairs

Comments:

10, Water Level at time of inspection: :1.3t ft. akove below Y

top of dam MmAia_Dike principal spillway

'+ - maiN DiKe
other & 12'F Abwe dow mstreom he ¥ Conster )

11, Summary c¢f Deficiencies Noted:

Growth (Trees and Brush) on Embankment v

Animal Burrows and westewts ¢

.

Damage to slopes or top of dam

Cracked or Damaced Masonry v

Evidence of Seepage __V A”Vy

Evidencs of Piping v / ﬂp/x/! Aol/ aéJPFVldl %:*&IGA/J D..IZC
OF /2 M/n) L Ke v

- -

Erosion —

Leaks v~

Trash znd/or debis impeding flou _——
Sl ¢
Clogced or blocked spillway ﬁ?v.r,‘ Grvshy N uyp///blz

Othex

g-\1




-3- Duil BEC. 3-14 - 91- 34

12. Remarks & Recommendations: FulA]_Y EXplai'n) @ £me' ey \D’///Lw
T1s °/"”' s bee v P“’// b”/”/’””/ 7’ ”";”0/9 Z ..Scre/e

/e;‘er/o,-../-/,,., 16 I evidemce . Pere are Saplings Frewwmmg

/N 7P J/’///aup/ Floor., THere 15 < Sﬁ:::{r Jp’//wd}l a/fa/a
450+ J.5. of 7He Conmc. Entrnmece w""l/‘ﬁ”‘e.{ & e

5’///014}1 [:V//WMJC‘e o e West Ewd af e PTGl
T7e J,’bl//aupy F‘Au— Cjﬂ.l'"

Drke a2 fméb P ke rrren

Stepped
”p.f/’?“f" oL 7% rs P-J.A gf/z///wpy J"F 7S5 pﬂ/’/ Loy Fby
‘71’00/:/ 6"”[/( J?.és dﬂal /l’—f' ”P.s‘f’eam aF #’G,

firsHd Shooped ThHe Jrat So FFoep Has Cellapsed Aorminig
a SFile sas Pors Klior ¢ (oralltel 75 féa) X /2 '[7/?“.:'0’(’:,
. Strvetire

7z ;-/owjx =z’ C/e‘,,o- J“”f dau,u:/'rpam of ml_r% e
ﬂf' ﬁc /war Sp///uay £A.ff 5//0(44// 7:3, L )

. L s2ex s2® bele (Fhuwsy Y% FI17 -
Cir7er9/07 Frorrs

@ Jeccua’ary dr ke on The Lost Side sf  T4e 10922 0 00 L Prven:

e m—

There 15 G [i5haF Grewtb *F brvsth sn 77X U S- Face
d “ e Heayy 4 of TPees § brosrbh srm Te
docur shreamm Face . 350% Nerth of 777c wtersections

of e HAw f&ccuo/a'/q O/IA’(J 7ere 2F5e J;Ver‘/
Pbo/r af J%OJ/Jy lon fer c/(l_ff A’yaau/ 77 e
Socwstscomr Toe (J'ee,oa)g sudcated )

(C’oﬂf_ oM Jé.,)“ .?l)

13, Overall Conaition:

1, Safe

2. Minor repairs needed

3. Conditionally safe - major repairs necded 7

Fassr bty
4, Unsgafe o+

£+ Reservoir impoundment no loncer exists (explain)

necommend removal from inspection list

B-18
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/7/::/.4,”7 - LoveV Nesrorvorr : D Ny, T SF-PT7- .
(Sﬁer/ z24)

/2 (("w/nureaf) -
3. 22N 4/,&- b Loy boanw imrop K - Joukty J:g/., oL //?rfgy,dé .

'ﬁr:—g /s a /.ve.u/ Grow® of broslt, orn THe
ocons sFreamr Shwe . THerc 15 Aes_rlv_«.reopaje
%"”jf? s ﬁnéaﬁg\*meﬂ/ S Smte o e __
Crrstomce of & Cowcrete Cre CUG-//{.___
Sicme Fractirin s o Fos bat & o Pessibilr
Pa SsFumce Sbelween THe Focvs SErearrr Tie
6f 7B lamr amd The licep Faol (Fakolaks
/ﬂ‘.:eruo/}) /5 /858 Z anad & Gravers
Bttt Bhon 4ot (/.ra__’x P00 " ts sty / Acs
bee r place o Sfoerc because og  Severity of
Fre Toe Seepage. Fere Gre Aomergus
464//0.4).: 5«0'44&-/ o 7FH.s CrA/, Pas
bibpere Coafer /5 LZiwimwgp ,,,,__.??l’.(f vo b faals _
S E Matesr atd Ceep f&‘é’)“ae/fa:___dﬁ__
S, /7, Owe prowg Bal Conshotod ocn 7He
Last Sede s THBir GCenv Fac 70’ £ ée/wwd
7% T of Slpe. 2 = /2” CZ /ﬂ/,de.;-‘_
Snve beew pPloce d at Fe Jiotb  Cruwers
of T%e &Ry fad 7o G’"ry 2y J?_e/a;k
v Fo TPe Soier SfPesoiverrc Seme of e .

f"ﬂaye Fre ba bly entrrs e focuzr Fre /o
Bg-\9 (Cox/. v Streef 38)

Yt




/.51?067‘ g0, 0 TTTTTTmTT T

A_/c/!éarﬁ- Lovel/ [Coservors - Lo No. 3-/E-57- 75
é’; Lonwy o Lo T hrovgy The ,Jfa//:eyau.r o
Crave/! Fd. %% sy pp 7% .85 Vipe .
Several/ JSafurcted Patches Cere Morted .
54//441/40/5 A sm9.0 s (/-3- @oattluc/(r/ “eyre
Cbserved ar e .5 Nipe .

Gemwerals ;

Z'/u.r,dec‘//o,v of Hrs Gomr arrd e
porel 1o m ARy e CIRMNAISSAuce SF  sFheyr Samrs
Y, TAre L A Ch éari Con Fer J}J‘fe/n pSocate s
THeF THe Spstem Sas beew mSe g Lete /)
A, arsred . Devere/ O THese Gamrsrs (ot
Carrl Cur b. 7}}/3;) are . e,f/ene/‘c/,;/; /feaz/}/ .
/e:./«'a/e arnd TZe ShhocFture/ j\o/‘fi‘/: o
-V o fass 2 of PHese T s s _
(J’c.# Resersory - Ao -F7-37 Qe Lovel/ ARoserpors
T8 C/am) rs  Questiowabtfe, [Secavse o~ .
Te cibéove am e Cow Segvent TArg.7 Z
Sown sfreams Jife &wd /r:pr'-//y/ 7He Cfy
Coseld be Loal/ adyrred Ti ExpediFoosly Felisim_
a Comsu/#on? 7 j/‘ae asr  /an Q/e.q/é
/A SPecFronn & ALl of THe Darrrs /v e
AHonrcrrsld daker Systenss, COS/wg v Aoy sl
(e //ezfamo‘rrf-e/c,/ lutrere Coorrowried . e Cohy

Coo /S Lo Foiblher Advised 7344 rrore &eeiﬁlf ('“"'0_”7‘.{_
Ce Prese damrs are Forth Comms (FterJibarin £l SO0 1




DESCIIPTICH CF DAl

DISTRICT =

Submitted by W. Reoan Dam No., 3-14 -37- 34

Date s/1/as City/Town F."}‘C"bu"g

B

Name of Dam Lovell QeSer\rosr

Lecationt Topo Sheet No, 19D

Provide &L" x 11" in clear copy of topo map with location of
Dam clearly indicated.

Year built: 1929 Year/s of subsequent Trepairs ‘q4°_L
Purpose of Dam: later Supply v’ Recreational
Irrigation Other
Drainage Area: 3.3 sGe mie acres
+ T AXY ' ( ?‘ Per ‘
Mormal Ponding Area: 37z acres; +we, depth 1S T (<Hy Records
Impoundment: “A¢e b iley gals.s - acre ft.

o, and type of dwellings located adjacent to pond or reservoir

Nare i.e., summer hemes, etc.
YA DAM TTge’s

y 4
Dimensions of Dam: Length>¢cendory DiKeldas't Max., Feignt 8O ¥

Slopest Upstream Face 2t

Downstream Face <-! (Steered

'idth across top _ 10O t

Classification of Dam by Material:

Conce CApPerd
Earth __V_____ Conc, Masonry CO¥e ~  GStone .’.‘.asonry; SP.“@ R
Timber Rockfill Other

~Ae Lescription of present land usage downstream of dan:

Q . u‘{l..’ 4 .
56 o3 dews o o ((bescrimes Timiles d.5.
% rured; ¥ urban, Norkn NAShun  River)

Be Is there a storage area or flood plain dounstream of dam which
coculd accomodate the impoundmert in the event of a complete
dam failure? yes no Y~ .




DAM 0, 3-14-977 - 34

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

Nos of people .
Noe of homes .
e Moke Noe of Businesses .
selow Ho. o0f industries » IType
ilos of utilities » Type
Railroads .
Cthexr dams .
Other | .

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

12. How to Locate: Jeocors 77 T*rs » Samr 5 Conctroffe L 'J/}’
7%e C'//y oL /-—/—/6450'-7 (sn Fe r 5/,,.7.‘ Contac? 14”"/}/
/ﬁ/ai/(uc,pz AL k. wrate, Loplh J}/b/_ @ A vim Bl 2
,ﬂlﬁce (0// r°r :?/) G /{ CosrS Fmve < by oy TRAEC

y'u 7f— T e C'/éh"'.

: [ AVdskhon
/s e (/0) . 7he G//.s‘/m%¢ ée/daee’y 7Bs Sowr axd Trre /U/ 5 ;Z’IJ-
/61/6*' 15 GT trriles Tom e 7S Sorrre ,S'/p)o;g Qlon g
A
éa/ // appears 7 de /”dc./ef;e/g . e drsc sspe

_ §
rrafies P fPoad Cressings, ¢ Rarlroad € ’:/S o ’,75 %JAA
/(' poau/"y /0061 er //uc ’(';”7 . e /ar/ et i

Coe I’ d/éde/a/o¢c/ /I’lw ard /Uc =z

/

/S5 7% tougs &
Sfoar u%rafe

//Jcéa roe
and Swoere frefesr // ({ﬂf'ﬂ&j e /L

;‘ /4;-/4e //ﬂ/rlwc///r-feau" 7/;¢ /Cf/org
Lo v /J C»UJ/r/y/‘e < Q/Pf/U/%e b Z—

&%

/éjzc
C €r/a A7 //(/
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TOWN 5 =c 450, DAM NO.

/6-37

2
LOCATION ST EA

! WORCESTER COUNTY ENGIWEEAING DECARTMENT

1 WURCESTER, MASSACHUSETTS

owned by City of Fiichbirg Place-sve)] Reservo. Use
Inspected by T.&. M. [ Iéd3ﬁl_ Date 3-//144?
Type of Dam Condition .
Witer Depl. #5 Jower wadev dpprox- 20 5¢ .
SPILLWAY
’ Flashboards in Place Recent Repairs -
K «, Condition _

‘Repeairs Nesded

ENBANIYENT

Recent Hepalrs

| Condition

| Repalrs Needed

an s @ o=

GATES

Recent Reprirs

Ccndition

- woom ]

Repairs Needed

!' LEAKS

How Serious

s DATE:

County Znglnier




e

‘ TUWN L, S > DAM NO. Ji-3
. ’ - e
| LCOATION __ P e pgsenice=iDraie %'  STREAM L S b ook

Lrve’ Ceserosir

WORCRLTTR ;-L'-,u.‘ ENGINEERING DEPARTMENT

Wm0, MASSACIUSETTS

DAM 1NSPICTION REPORT

Cwmed ty . /—-\/ o= Aok 4 sura '—’lace 4".«,‘:‘1"-‘2{?4

. S s . a——

e~y o0y

Irspe~red oy Date _

A
PR _ -0 S

Typr of Dast _ Lo ZA e oz le Condition

LT

__*_4,:)} /f.,/

SPTLIUY

Flerlizeasds in Place

- e— e el —m&-—.. .h—

Ramziw Mo Y
D.éai s Haeled —4?(“’ .."-, -.-:-5.- é/".-~4—-ﬁ-.-—[’ .ﬁ__/

Pecent Repairs

JUPRE I - o . . . . ,
Condixvion ﬁ‘z C‘;; Jw’_., ,-;g”, . <z 2> e T liep TIPS W el
- . o T

'

4
. AL S S0 G s B . wplre B ———— o AR - Ao S, -8 W0
N

_EMEANGGRLT

Fecezh Aeruirs

Confition

Renairs Veeted

——— — ——— am—

CATES

henen* R-~pairs

Condiion _

Repeirs Nesded

Comuty Engineer

B-28




1
TOWN L, ‘;4'»-‘/-0 o R DAM NO. Yo - 2 {
LOCATION 27 ooigr o - e s Ty STREAM Lar Cw Ry l
' .4'./»,.':.. T ai e
WORCESTER COUNTY ENGINEERING DEPARTMENT !
WORCESTER, MASSACHUSETTS 3
DAM INSPECTIION REPORT <
1
Owned by I APy Flace _ 2t o eom Use cmpenss :
Inspected by e, N Date 2ot 4P 8¢ L
Type of Danm T m v Che e is e pe conditicn .
SPILLWAY
Flashkboards in Placse S, Recent Rapairs
Condition Lom 5 it
Repairs Needed T R -
EMBANKMENT
Re:sent Repairs
Condition T gl Lf T cem Ll LA it el et mpni it e T
Repalrs Needed -
~LTER
R¢ tent Repalrs
Condltion Lrna caim st
Repairs Needed e da g sl i -
IEAKS
How Serious Ko . srsa
DATE: County Enginear
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APPENDIX C

PHOTOGRAPHS
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" — o L] L] ]

STONE MASONPY PAVED -
FLOO

RS

CONCRETE SIDE
WALLS

78.5 SPILLWAY

ONCRETE GRADE BEAMS

SPILLWAY OUTLET CHANNEL

S MASONRY WATERFALL

A

OUTLET BROOK

c2

LOVELL RESERVOIR

TOE OF SLOPE

30" PIPEY

16" PIPE LIN

J4'BERM

CONCRETE CORE WALL
& [ . -4—@ INTAKE STRUCTY

TOE OF SLOPE

TOP OF BANK l‘
{\ FALULAH ¥
PLAN VIEW




:ORIGINAL FALULAH BROOK CHANNEL

'
INTAKE | l'
SCREEN i 14
i

1 - / '
l/_—/f——‘ oy
" y by
30" PIPE LINE Foy
. b
I} I
]
1 1
' !
] !
16" PIPE LINE E '
)
}

R - I

]
! !
—— RIP RAP LIMIT
INTAKE STRUCTUREY 1 ! I'/HIGH wATERLINE _ ()
[Fa VN T 4
e e - ——— g —— — — =
I Y TOP OF DAM~
)
I -
o T
d ( S l ]
, ‘ ~h
T 3 —~— l
T 7 -~
Voo
\ \ L
\ N 24" OUTLET PIPE
' |, /5 BEnM
-GV 18
ALVE~COCATION APPROXIMATE
(9 TOE OF SLOPE

TO WATER SUPPLY

US ARMY ENGINEER DIv NEW ENGLAND

HAYDEN, HARDING 8 BUCHANAN, INC
CONSULTING ENGINEERS CORPS OF ENGINEERS
WALTHAM, MASS

BOSTON, WMASSACHUSETTS

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

LOCATION OF PHOTOGRAPHS
LOVELL RESERVOIR

@ C

\FALULAH RESERVOQIR @

PLAN CEVELOPED FROM
MASSACHUSETTS

RECORD DRAWINGS AND
ON-SITE INSPECTION FITCHBURG
scactE NOT YO SCaLE
GAvE JULY 1980

Z./




- SEE DWG ¢c2

MATCH LINE

c3

LOVELL RESERVOIR
LOVELL RESERVOIR

PLAN VIEW




PLAN DEVELOPED FROM
RECORD DRAWINGS AND
ON-SITE INSPECTION.

HAYDEN, HARDING 8 BUCHANAN, INC.
CONSULTING ENGINEERS
BOSTON, MASSACHUSETTS

US ARMY ENGINEER DIV NEW ENGLAND
COAPS OF ENGINEERS
WALTHAM, MASS

FITCHBURG

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

LOCATION OF PHOTOGRAPHS
LOVELL RESERVOIR

MASSACHUSETTS

SCALE NOY 7O SCALE

_.EA’[ JJ_&LLlQQ"A‘
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PHOTO NO. 1 View of downstream face with Falulah
Reservoir in left foreground.

PHOTO NO, 2 Downstream view showing Falulah Reservc. -,

C-4
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PHOTO NO. 3 View of crest from the left abutment.

PHOTO NO. 4 View of upstream
face from the left abutment;
note reservoir level near the
top of riprap.

L
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PHOTO NO. 5 Spillway entrance on right abutment as
viewed from the center of the crest. Note curved
training walls.

PHOTO NO, 6 View of upstream face and left bank dike
(in background) from the left side of the spillway weir.
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PHOTO NO. 7 Downstream face as viewed from the right
abutment. Note surface drainage bench near mid-height.

PHOTO NO, 8 View of spillway weir looking upstream.
Note dike along upstream shoreline.

.
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PHOTQO NO. 9 View of downstream
spillway channel showing brush
growth.

PHOTO NO, 10 View of masonry waterfall at end of outlet

channel.




Fg e X

PHOTO NO. 1l Sluice gate handles for intake pipes at
intake structure.

|

PHOTO NO. 12 View of drainage }
paths produced hy seepage at the !
right abutment contact as seen 1
from drainage bench on downstream i
face, Co
|
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o
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l PHOTO NO. 13 Close-up of seepage
| paths in Photo 12, viewed from
downstream,

PHOTO NO. 14 General view of the left abutment and wet
area, with recently placed gravel pad in foreground.

c-10




PHOTO NO. 15 View of wet area and
inlet of pipe in Photo No. 16.

PHOTO NO. 16 Discharge of pipe draining wet area at the
toe of the dam near the left abutment; water discharges
into Falulah Reservoir.

C-1l1
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PHOTO NO. 17 View of downstream face and left abutment.
Person standing on face marks the approximate elevation of
the surface of seepage exiting from the dam.

PHOTO NO. 18 Close-up view of seepage through downstream

face approximately 15 ft. above the toe; note silty appearance
caused by uncovering the seep. Similar seeps were discovered
at approximately the same elevation along much of the down-
stream face.
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PHOTO NO. 19 Discharge of pipe into Falulah Reservoir;
possibly part of a downstream drainage system for the dam.

PHOTO NO. 20 OQutlet channel below waterfall.
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Photo No. 21 Voids in left side of spillway channel upstream
of masonry waterfall.

Photo No. 22 Voids in right side of spillway channel upstream
of masonry waterfall.
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Photo No. 23 Upstream slope of dike viewed from right
abutment which is in contact with main dam.
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Photo No. 24 Crest of dike viewed from dam/dike intersection.
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Photo Neo.

26

Photo No. 25 Regrowth on maple
tree stump located on upstream slope.

Slump in riprap.
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Photo No. 29 Downstream slope at a point 850 ft. right
of left abutment.
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