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Honorable Edward J. King gzstribution/
Governor of the Commonwealth of -
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Dear Governor King:

Inclosed 18 a copy of the Overlook Reservoir Dam & Dike Phase I
Ingpection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is
included at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow—up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, City of Fitchburg Water Dept., 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.
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As stated Colonel, Corps of Engineers -—

Division Engineer
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i: NATIONAL DAM INSPECTION PROGRAM
n‘ PHASE I INSPECTION REPORT
b BRIEF ASSESSMENT
Lo
| -
SR
E Identification No.: MA 00876 (Dam), MA 01335 (Dike)
i Name of Dam: Overlook Reservoir Dam and Dike
i City: Fitchburg
E County and State: Worcester County, Massachusetts
E ;; Stream: Tributary-North Nashua River
. Date of Inspection: April 11, 1979 (Dam), June 17, 1980 (Dike)

Overlook Reservoir Dam is a 370+ foot long, 47+ foot high, earth
embankment structure with a masonry core wall and a stone masonry
gatehouse. There is a separate 900£ foot long, 25 foot high dike with
an 10 foot long concrete channel spillway, located along the northern
part of the reservoir. Construction of the project was completed in
1872. The dam and dike have always been owned and operated by the
City of Fitchburg for the purpose of water supply.

The visual inspection indicated the dam and dike to be in

generally fair condition. Heavy vegetation, animal burrows, surficial

sloughing and erosion were observed on the side slopes of the dam.

Excessive tree growth and seepage was observed at the dike. Leakage

.~ into the valve chamber located upstream of the chlorination building
was observed and the functionability of the control valves at the

facility are questionable.
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The project has a size classification of small and a hazard SRR

classification of high. Based on Corps Guidelines, the test flood has

’E a range between a 1/2 and full probable maximum flood (PMF). The test ;.._..:#
, flood used was the 1/2 PMF. ;;’};
i The reservoir receives inflow from a drainage area of 40 acres. i;ﬁﬁ
g , Additional inflow is received from the 24 inch diameter Shattuck Brook ;‘—~—<

and Scott Reservoir conduit to maintain an adequate water level.
The assumed test flood produced a calculated inflow of 94 cfs. ffiﬁ
The resulting outflow is 70 cfs which will surcharge the spillway by -
0.65 feet (elevation 835.65+). The spillway has a capacity of 1447
cfs with the water level at the top of dike (elevation 840.2). The
top of dam is at elevation 841.5+., .-The test flood outflow requires
only 5 percent of the spillways capacity. Therefore, neither the dam
i or dike would be overtopped by the test flood. There are no records

EEN

of the dam or dike being overtopped.

There were no indepth engineering data available and therefore,

the condition of the project was evaluated based primarily on the

visual inspection, past performance history and sound engineering
judgement. f?;j
It is recommended that the owner engage a qualified registered

professional engineer to investigate the soft, wet areas on the

T ) e
. PN

downstream slope of the dike; design a means to correct the erosion of
the downstream slope of the dike; specify procedures for removal of
trees, existing stumps and their tree root systems from the dam and
dike:; quantitatively monitor the flow of water through the discharge
pipes and at the spring downstream of the dam embankment relative to

reservoir level and design an upstream control to regulate inflow into
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the intake structure or outflow through the two water supply lines.

The owner should also determine and correct the cause of leakage into
. the valve chamber located upstream of the chlorination building.
Remedial measures regarding operating and maintenance procedures

- should include the following:

A SRRV ED . RN

! 1. Removal of brush and briars on the slopes of the dam and dike.
2. Refill stump holes and animal burrows in the downstream slope
of the dam.

E - 3. Repair erosion and surficial sloughing damage on the down-

' ST
(%)

stream slope of the dam with compacted fill.
4. Repair spalled concrete on spillway walls.

Repair the approach channel riprap at the spillway inlet.

Z; 6. Place additional riprap around the spillway outlet. E;iﬁ
7. Test and repair (as required) all valves on a regular basis. ‘

8. Repair and maintain the outlet channel at the 12 inch e

= outlet drain.
9. 1Install a floor deck for the service bridge. e

10. Develope a formal downstream warning system. ?:j

11. Institute a program of annual technical inspection. Q}F

The above recommendations and remedial measures should be i%?
implemented by the owner within 1 year after receipt of this T

Phase I inspection report.

Ronald H. Cheney, P.E.

Vice President fgi
Coeall # ﬂ e 7 o

Hayden, Harding & Buchanan, Inc.

Boston, Massachusetts B
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This Phase I Inspection Report on .0verlook Reservoir Dam and Dike

. o has been revieved by the undersigned Reviev Board members. 1In ouwr

‘ opinion, the reported findings, conclusions, and recommendstions are
) consistent with the ommen Guideline af £
- Dgms, and with good engineering judgment and practice, and 1s heredy

= submitted for approval.

B .

- CARNEY M. TERZIAN, MEMBER
r Design Branch
[; Engineering Division

RICHARD DIBUONO, MEMBER
. Water Control Branch
Engineering Division

ARAMAST MAHTESIAN, CHAIRMAN

S Geotechnical Engineering Branch

- . "  Engineering Division

.

L APPROVAL RECOMMENDED: =
,‘::: 'E'_

Chief, Bngineering Division
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PREFACE

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

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. 1In cases where the reservoir was lowered
or drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might other-

wise be detectable if inspected under the normal operating environ-

ment of the structure.
It is important to note that the condition of a dam depends ;}"
on numerous and constantly changing internal and external condi-

tions, and 1is evolutionary in nature. It would be incorrect to
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assume that the present condition of the dam will continue to
represent the condition of the dam at some point in the future.
Only through continued care and inspection can there be any
chance that unsafe conditions be detected.

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

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

pliance with OSHA rules and regulations is also excluded.

ii
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PHASE 1

NATIONAL DAM INSPECTION PROGRAM

SECTION 1

PROJECT INFORMATION

1.1 General
a. Authority
Public Law 92-367, August 8, 1972, authorized the Sec-
retary of the Army, through the Corps of Engineers, to initiate a
national program of dam inspection throughout the United States.
The New England Division of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of dams
within the New England Region. Hayden, Harding & Buchanan, Inc.
has been retained by the New England Division to inspect and
report on selected dams in the State of Massachusetts. Authori-
zation 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 Engineers for this
work.
b. Purpose
(1) To perform technical inspection and evaluation of
non-Federal dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by

non-Federal interests.

-1- overlook Reservoir Dam and Dike
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(2) To encourage and prepare 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

Overlook Reservoir is located in the City of Fitchburg,
Worcester County, Massachusetts. The dam is located along the
southern shore of the reservoir. The dike is located along the
northern shore. The dam is shown on the Fitchburg Massachusetts
Quadrangle with coordinates approximately at North 42035'38",
West 71049'10", The dike has the approximate coordinates of
North 42035'54", West 71949'02".

b. Description of Dam and Appurtenances

The dam is a 47+ foot high, 370+ foot long, earth
embankment with a masonry core wall and a stone masonry
gatehouse. This gatehouse also serves as the intake structure.
The dam, an earth embankment, has a maximum fill height of 40#
feet and a crest width of approximately 20 feet. The riprapped
upstream side slope is inclined at 2H:1V and the highly vegetated
downstream side slope is inclined at 1.5H:1V (see Photographs 4
and 6).

The 45+ foot high masonry core wall is located
approximately at the longitudinal center line of the dam crest.
It varies in thickness from about 1 foot at the top to 21" at the
base and extends vertically to within about 1.5 feet of the top
of crest (see plan, elevation and cross sectional sketches in

Appendix B).

-2- Overlook Reservcir lam and Dike
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The granite masonry gatehouse is located approximately
40 feet upstream of the crest (Photographs 5 and 6). A steel
service bridge provides access to the gatehouse. The access
bridge is new, and the floor had not been put in place at the
time of the dam inspection.

A 12 inch drain line is located at the upstream toe of
the embankment (elevation 797.5+), approximately 25 feet upstream
of the intake structure. Water drawn through this line would
pass through the base of the gatehouse, beneath the dam embank-
ment and outlet into a small stream 60 feet west of a chlorina-
tion building located beyond the downstream toe (Photograph 2).

A gate valve is located at the base of the gatehouse for control
of this drain line. Two additional lines, a 12 inch and a 16
inch, exit from the gatehouse running beneath the dam, into the
chlorination building and eventually into the City water system.
There is a slotted screen opening located on the upstream side of
the intake structure. Water inlets through this screen opening
into the intake structure and outlets into the 2 water supply
pipes. There are no known outlet controls for the water supply
pipes located within the intake structure. There are twoc below
grade valve chambers which are located on the upper and lower
sides of the chlorination building. Manual valve controls
located within these chambers regulate flow through the
chlorination building. There is a valve located within the upper
valve chamber which can control flow through the drain line.
These chambers are further described in Section 3.1.c.

There is a separate 900+ foot long 25 foot high earthen
dike located along the northern shore of the reservoir. The

upstream side slope of the dike is inclined at about a 2.5H:1V
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slope and is riprapped to within about 4 vertical feet of the
crest (Photograph 11). The upper portion is highly vegetated.
" The crest of the dike is at elevation 840.2+ and is about 20 feet
N wide. The downstream side slopes are thickly vegetated and
inclined at about 1.5 to 1.75 horizontal to 1 vertical. A 6.2
foot deep by 10 foot long concrete emergency spillway is located

at the left side of the fike {(photo 9). This spillway discharges

into a 24 inch CIP waste pipe (photo 10) which outlets
approximately 350 feet downstream of the spillway (photo 14).
There is a 24 inch inlet pipe located approximately 60 feet left
of the spillway (photo 13). This pipe provides inflow to
Cverlook Reservoir from Shattuck Brook and Scott Reservoir (see
section 1.3.a for a further discussion of this inlet pipe).

C. Size Classification

The project (Dam and Dike) has a size classification of
small, based on the storage capacity of 254 acre-feet and the
hydraulic heights of 40 and 25 feet, respectively.

d. Hazard Potential

This project has a hazard potential classification of
high. The dam and dike have separate failure impact areas.
Based on Corps Guidelines, the assumed dam and dike faiiure
outflows are 45,900 cfs and 20,500 cfs, respectively.

Dam failure flood stage will vary from eight to eighteen
feet deep in the 3000 foot long impact area. Ten homes, three

mill buildings, a church, a playground, two water department

buildings and a small water supply reservior will be damaged by

failure flooding. There is a potential for the loss of many ;T

‘.
st
“aca a4 Ly

lives due to an assumed dam failure. w
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Dike failure flood stage will vary from three to sixteen
}‘ n feet deep. The impact area is almost two miles long and extends
into the heavily developed areas of Fitchburg. At least two

N hundred buildings (residential and commercial) will be damaged by

failure flooding. There is a potential for the loss of a

.
.

significant number of lives due to an assumed dike failure.

Vg

e. Ownership
The project has been owned by the City of Fitchburg ':‘j

Water Department since it was completed in 1872. :ff}

f. Operator
F‘ The project is maintained and operated by the City of

B 2 SR
s e .

Fitchburg Water Department. Mr. J. Andre Provencial is the Water

Superintendent. Toe Water Department address is City Hall, 718

Main Street, Fitchburg, Massachusetts 01420. Telephone (617)

342~-5722.

g-. Purpose of Dam

The purpose of the project has always been water supply.

h. Design and Construction History

The project was designed by Phineas Ball of Worcester,
Massachusetts in 1871. Construction began in 1871 and was
completed in 1872. The emergency spillway was added to the
project in about 1960. No other records indicating modifications
to the original structure were located.

i. Normal Operating Procedures

There are no formal operational procedures for the

project. Normally the downstream water supply gates are left

open, the waste gate is closed, and the quantity of water
entering the Fitchburg water system is controlled by a downstream

regulating station.

..........
.................




1.3 Pertinent Data

g a. Drainage Area _
5. The drainage area, 40 acres (0.06 s.m.), is comprised of |
E} wooded, undeveloped land. Two undeveloped roads cross the
Ii drainage area. Flat Rock Road, to the north, borders the —_
| spillway and dike. The second road, to the east, is an access
road used to reach the reservoir area. This road also runs along

ti the top of the main dam to give access to a Girl Scout Camp
adjacent to the southwest side of the dam.

The reservoir is located in an upland area, thus it has
a very small runoff area. It was originally intended to be 5

supplied with additional water from a 14,000 foot long, 24 inch

;; diameter pipe line which “egins above Lovell Reservoir, to the a
Ei north. This pipe line was to be supplied with water from a dam i( ﬁ—:
E; proposed for that location. However, this dam was never ) 75?
;i constructed. The 24 inch pipe line presently receives some ,y
i; inflow from the Shattuck Brook intake (a small ungated diversion - ;;;
;; structure with inflow limited by pipe size). Water can also be :? -i
05 added from Scott Reservoir by gravity flow (which is also RENE
connected to the 24 inch pipe) as required to maintain the water _.‘
level in Overlook Reservoir. :' =]
b. Discharge at Damsite

The outlet works consist of one 16 inch and two 12 inch :
diameter pipes. The invert elevation at the intake structure is -ﬁ:
about 797.5+, The 16 inch pipe and one of the 12 inch pipes are :5%
L used for water supply. Their discharge capacity is controlled by -~ ?:H
L water demand within the supply system. Their maximum capacities - ??;
ZE would be about 40 and 20 cfs, respectively. 5 Ei;
i

o }
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They extend to Marshall Reservoir and along Caldwell Street

towards West Street. The

discharges to the west of

third pipe is a 12 inch main drain. It

the chlorination building into a small

outlet brook. Its outlet invert is about elevation 796+. Its
maximum capacity would be about 20 cfs.

c. Elevation (ft. above NGVD)
{1) Streambed at centerline of dam ===-==w——e—we-- 801+
(2) Maximum tailwater ---- none from spillway discharge
(3) Upstream portal invert diversion tunnel —--~--- none
(4) Recreation pool =——=~——-cememmce e N/A
(5) Full flood control pool ==---eecommcecnc e N/A
(6) Spillway crest ==———=—=—c—mccccccaae-- {(ungated) 835.0%
(7) Design surcharge (Original Design) ====---- unknown
(8) Top Dam ===—=—=—c=—c—e——-- 841.5 (Top of dike 840.2+)
(9) Test flood design surcharge ===--—wcecec—wa—- 835.65
(10) Water Supply —--====—=-—meeene- varies-maximum of 835+

4. Reservoir
(1} Length of maximum pPOOl =—=—-——meemmme e 1600
(2) Length of water supply pool =-—~=———eeeeee—ua- 1600"
(3) Length of recreation pool ~===~-—=-cemmmmmeee—oo N/A
(4) Length of flood control pool -~==—we-—mm—cee—-o N/A

e. Storage (acre-feet)
(1) Spillway crest poOOl ==~=mecmmecm e 187
(2) Water supply pool -===m——een-- varies-maximum of 187
(3) Test flood poO]l ==~=mmcem e 196
(4) Top of dike =—m—m—rmemmeccm e e 254
(5) Recreation pPoOl ==~mmeccmm e N/A
(6) Flood Control poOl -—=-cemcccmmmc e N/A
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)
£. Reservoir surface (acres)
i (1) Spillway Ccrest —=—=——=—wceemcceccme e 11.2 f
(2) Water supply =—=—=-——=—ecccmm e maximum 11.2
: (3) Test flood pool -===-——e--——ccc—cmmm e 12.0
i (4) Top dike ——mm=mm==m—mmmmmmemm———m— e ————— e 15.6 -
(5) Flood-control pPoOOl ===—-——e—mmm e N/A .
(6) Recreation pool —-—=———=--emeeerm e N/A
; g. Dam and Dike
(1) Type ——————memeecccm e e gravity, earth fill
(2) Length ---====—---oceem—o 370'+ main dam; 900+ dike
; (3) Height ====——-eemmm———— 47'+ main dam; 25'+ dike ;
N (4) Top Width-==-————m-mmm e 20.0'+
(5) Side Slopes =—======== Dam-U.S.2H:1V, D.S. 1.5H:1V;
l Dike U.S. 2.5H:1V D.S. 1.5 to 1.75H:1V =
(6) Zoning ------- indications on D.S. side of dam only B
(7) Impervious Core -~—~—-—==———m—mccreec—a—ae——o unknown
. (8) Cutoff --==--- Stone masonry wall-dam; unknown-dike -
! (9) Grout curtain =—=———-—"mcmcemer e none -
E (10) Other —-—-—=———- Riprap on U.S. slope of dam and dike
: h. Diversion and Regulating Tunnel —==-===-———ee—meee—eo none
' i. spillway .
E (1) Type =-=-=--- see photo 9, 10' long x 6.2' high x 80" :
5 wide concrete channel - j;fl
= (2) Length of weir -=---=-~--w-- 10' (bottom of channel) . ;,j
E: {3) Crest elevation —=—===~cecmecmmmmcmm e 835.0+ e :E;F
E (4) Gates ———mwemmc e e e none .ui
’ (5) U/S Channel ==m=mmm==mc oo oemmmeeee none B
(6) D/S Channel ------ drop-off to 24" CIP, see photo 10 N %
(7) General ===--=-e-cm—ee_—- added to dike about 1960+ ; E
! -8- Overlook Reservoir Dam and Dike B i?;i
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. . Regulating Outlets
i " Regulating outlets have been discussed in detail in Sec- =
o _. tion 1.3.b. Briefly, they consist of a 16 and 12 inch water 7.;
- supply pipe and the 12 inch main drain. The three outlet pipes 1
- i can be controlled by manual gate valves located in buried 54
chambers at the downstream toe near the chlorination building.
:.‘ The main drain also has a manual valve inside the intake :
E » building. According to water department personnel this valve is .
normally kept open. The condition of the valve is unknown.
There is no known outlet control for the water supply pipes
-;3 r located within the intake structure. -
The 12 inch gate valve on the main drain in the valve -‘-
- chamber is reported to be broken and kept permenantly closed.
E . The other downstream gate valves are reportedly operable but they
l:j-l are not normally operated and are kept open at all times.
Outflow is regulated downstream at the Marshall
B C Reservoir regulating station. Overlook Reservoir is brought into
Ny use during periods of high water demand. _x‘-f:
2 i
. | .
3 -]
- 7
' .
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SECTION 2

ENGINEERING DATA

2.1 Design

According to a 1933 County Inspection Report, Phineas
Ball of Worcester, Massachusetts was the design engineer for
this project. An unsigned plan dated 1871, showing a cross
sectional view of the embankment and gatehouse was located
at the Fitchburg Engineering Office. No design calculations
for the dam or dike were located.

2.2 Construction

No construction data was discovered for this dam or dike.
2.3 Operation

No written operational manual was discovered for this oroject.
2.4 Evaluation

a. Availability

A design plan dated 1871 and a piping Getail showing
the location of outlet facilities were made available at the
Fitchburg Engineering Department. County Inspection Reports
for the years 1924 through 1964 were made available at the
Worcester County Engineering Department. State Inspection
Reports for the years 1975 and 1976 were made available at
the Department of Environmental Quality Engineering, Division
of Waterways, Boston Office.

b. Adequacy

The lack of indepth engineering design data does not

allow for a definitive review. Therefore, the condition of

-10- Sverlock Reservolr Dam and Dike
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this dam, structurally and hydraulically, can not be assessed -

from the standpoint of review of design calculations, but must T

be based primarily on the visual inspection, vast performance :5

history, and sound engineering judgement.

c. Validity
The field investigation indicated that the external

features substantially agree with the supvlied information.
- il
= o
b -
2 .-

-11- Sverlook Reservolr Sam and Dike ~:'_:\'




-1
'

...... B PRARRrhatal s - i DR SN SOR A i St S Lo Suat MNne sel Jevh o Sre sea o o SRR S S

SECTION 3

VISUAL INSPECTION

3.1 Findings
a. General
The Phase I Inspection of the dam was performed on
April 11, 1979. At that time, the water level was 11.3 feet
below the top of dam, and about 4.8 feet below the spillway
crest. During the June 17, 1980 inspection of the dike the water
level was approximately 8 feet below the top of the dike.

b. Dam and Dike

The dam consists of a main embankment section at the
south end of the reservoir about 370 feet long with a maximum
nydraulic height of 40 feet. An embankment dike with a maximum
height of about 25 feet encloses the reservoir at the north end.
A concrete emergency spillway also passes through the dike at the
north end of the reservoir. Photograph 4 shows the downstream
face and the crest of the main dam viewed from the left abutment.

1. Dam

Upstream Slope

The upstream face of the main dam is on a slope of 2H:1V.
Riprap of two types extends from the water level to about 3 feet
of the dam crest. The upper riprap consists of large blocks of
granite, which appear to have been hand placed, and the lower
riprap consists of smaller dumped rockfill. The water level at
the time of the April 1979 inspection was approximately 8 feet

below the top of the riprap. Photograph 6 shows the two levels

-12- Overlook Reservoir Dam and Dike
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of riprap and the grass covered upstream face above the riprap.

There were no visual indications of slumping or sliding, and the e

riprap appeared to be in good condition. k?i

Crest R

Y

i The crest of the dam is approximately 20 feet wide. As : o]

g shown in photograph 5, a sand and gravel roadway crosses the ]

; crest of the dam. No cracking or misalignment is evident.

- )

E . Downstream Slope '1

- The downstream face is on a slope of 1.5H:1V. Although i- ;i;

}E trees and heavy brush have been removed, remaining brush and N =
=

briars make close inspection of the downstream face difficult.
Several large stumps have been removed leaving large holes in the .
slope up to 2 feet deep - some within 10 feet of the crest. Many
smaller stumps have not been removed. Several animal burrows
with 8 to 10 inch diameters and depths greater than 2 feet were

observed on the face within 20 feet of the crest. An eroded

footpath extends from the toe to the crest on the downstream face :

across from the gatehouse at approximately Station 1+70 (see plan g

view in Appendix B). Ef
The downstream face of the dam is generally undulatory. A

bowl-shaped, shallow depression was observed in the downstream

..
2

face between Station 2+40 and 2+70, with the center of the

é -" 'r.‘-c

depression located approximately 15 feet below the crest. This

depression may be an old slide or slough area. Several large

Yyt
LT

trees were observed at the lower portion of the downstream face

and at the toe area, as shown by photo 7.

1o

-13- Overlook Reservoir Dam and Dike




LIPS At St v Show ausw _tm_ pdiate T N TN Ty Ty ———

T T er———

N 3) gnan e se ey
—y K
i B ‘,‘
.'.‘
“‘i
!
.
|
4
L
r
‘d
P
»
.
€
.
L4
s
1

A chlorination building is located approximately 80 feet
|‘ downstream from the toe of the dam. A sand and gravel roadway
- passes between the chlorination building and the toe of the dam

and extends around to the right side of the building. Approxi-

mately 100 feet downstream of the toe and approximately 60 feet y

T Y,
. "

. to the right of the chlorination building, a 12 inch diameter S

iron pipe emerges from beneath the roadway embankment. At the

time of the inspection, the end of this pipe was half filled with '
sand and gravel, and clear water, approximately 4 inches deep
over the sand and gravel, was existing from the pipe into a
stream, as shown in photograph 1. The source of this is not
known.

The head of the stream is located at the base of the rocadway
embankment upstream from the 12 inch diameter pipe, as shown in

photograph 2. Water observed to be seeping from the base of the

roadway embankment was clear, however some silt deposits were
observed in the head of the streanm. breaa
Downstream from the 12 inch diameter pipe, clear water was }ﬂj

observed to exist under pressure from two 1 inch to 2 inch

diameter plastic tubes (photograph 3), which appeared to be waste
lines from the chlorination plant.
2. Dike
The dike consists of an earth embankment approximately 900
feet long with a maximum height of about 25 ft. The axis of the
dike has an approximately 90° bend at about it's midpoint. 2
There is a concrete spillway structure between the dike and

the left abutment. The spillway structure is shown in Photo 9. L

-14~- Overlook Reservolr Dam and Dike -——
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Upstream Slope

Photo 20 shows the upstream slope from the right abutment to - e

the point of dike curvature and Photo 17 shows the slope from the Lo
spillway to the point of curvature. The upstream slope is o fﬁl
inclined at 2.5H:1V. The riprap on the slope is in good -

condition, There is no riprap on the upper 4 feet (measured

vertically) of the slope. - 37
The unprotected portion of the slope above the riprap is

overgrown with dense brush and small trees. This growth may be

seen in Photos 17 and 20.

1 L

No slumping or slides were noticed on the upstream slope.
Crest SR
The crest of the dike is 20+ feet wide and is unpaved. R
Vehicles may drive along the entire crest gaining access from the
right abutment. Vehicular traffic has caused minor erosion of L el
the crest as shown in Photo 15. The dense growth along the -
upstream and downstream slopes is visible in Photo 15. : L
No misalignment or unusual settlement of the crest was
observed. :ﬁ

Downstream Slope <

The downstream slope is inclined at about 1.5 to 1.75H:1V. i: A
The slope is covered with dense growth including many small trees AR
with occasional larger trees. One tree, a few feet below the -
downstream toe has a trunk diameter of about 20 inches. Dead
trees with trunk diameters greater than 12 inches were observed ' j}?
on the slope.

Photo 18 shows the downstream slope at midheight viewed from
the point of dike curvature toward the right abutment. Photo 16 NI

shows a deep erosion path that has been worn on the downstream

-15=- Overlook Reservoir Dam and Dike
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- slope at the point of dike curvature. The path leads from the

I! dike crest to the roadway at the toe of the dike.

Photo 19 shows a wet area located at the downstream toe at .

the point of curvature of the dike. The area was swampy and soft

)
[re

= with free water standing at some locations. At the time of the ;

EIERE g o e e A

inspection, it was judged that this wet area was probably a
result of seepage through or beneath the dike.

A second wet area was located at the toe of the dike about ) ;
250 feet from the right abutment. This area, which is beneath a

row of large pine trees, was soft but had no standing water.

an s alaa e e h e e alas

C. Appurtenant Structures L:
The spillway is a 10 foot long by 6.2 foot deep con- -?i
crete channel. It is located adjacent to the left abutment of iﬁ
the dike, at the north end of the reservoir. Photographs 4, 6, 9 ;:;3

and 11 show the spillway, dike and dam area. The overall condi-
tion of the spillway and outlet channels are generally good.

Some concrete on the northwest spillway wall is spalling as shown

by photograph 9. The spillway discharges towards an undeveloped Ifﬂg

wooded area. A 24 inch pipe (Photograph 10) will carry some of

the outflow into the wooded area. The remainder will flow overland.
The intake building, located at the main dam, contains a 12

inch gated reservoir drain line and two water supply pipes. Water -tiﬂ

inlets into the intake structure through a screened opening and

outlets into the two water supply pipes. There is no known control 1§=j

for the water supply pipes located within the intake structure. The

condition of the drain line valve is unknown. The drain and two

water supply pipes pass under the main dam, to a valve chamber. The

ALY
access bridge to the intake structure was being replaced. The deck }fﬁ:
had not been installed at the time of inspection. AR
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Downstream of the main dam (photograph 7) is a chlorination
building. The two (12 and 16 inch) water supply lines pass through
this facility. On either side of the building there is a valve
chamber. The three outlet pipes, enter the upstream valve chamber -
where each pipe is gated. One 12 inch line is the main drain.
After exiting the upstream valve chamber, this pipe extends to an
outlet brook about 60 feet from the chlorination building (see plan

view in appendix B). Its valve, inside the chamber is reportedly

inoperable and left in a closed position. Some leakage is evident

as shown by Photo 1. - %5$

There is also a smaller, 6 inch, pipe entering this valve = ,
chamber from the direction of the access road. This pipe is ungated
and there was a small amount of inflow visible. This pipe appears

to be a "drain" for the downstream area. No record of its existence

]
n
N

o

. - [ Y ') r
LTy
s e e e e
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or purpose was found. The two remaining water supply pipes pass L

R

through the chlorination building and then into the other valve

chamber. _
At this chamber, each pipe has a check and a manual gate valve. _35?

The 16 inch line has a 12 inch manually gated by-pass around the ’:Tf

valve chamber. It appears that the Water Department has small

sampling lines and additional chlorination capabilities inside the ; 3;;

chamber. There is also a 1 inch water supply pipe extending from - if;

the 12 inch water main to a Girl Scout summer camp located on the
hillside adjacent to the dam.

All gate valves (except for the drain line) are reportedly

operable. Flow from the dam is controlled downstream by a

regulating station, as water demand requires. . -}51

................
.....................
.........................................




Manhole covers were removed from atop both of the valve cham-
!n bers for observation. The water level in both chambers was fcund to
.. be approximately 7 feet below the surface. These chamber's manhole

" covers are normal 6 inches below grade, to prevent vandalism.

m a. Reservoir Area

The reservoir area is comprised of wooded undeveloped land
as shown by photograph 4. The visual inspection showed the overall
reservoir area to be in general agreement with the U.S.G.S. map. A
description of the drainage area is given in Section 1.3.a of this
report. The amount of siltation in the reservoir is not known.

" e. Downstream Channel

The downstream channel is a small unnamed brook beginning
at the roadway embankment upstream from the 12 inch diameter drain
't pipe (photo 2). The brook is feed by the waters seeping from the

base of the roadway embankment, discharge from the 12 inch drain
line (photo 1) and the 1 to 2 inch diameter pipes (photo 3). The
. channel was observed to be free and clear. The channel eventually
flows to the North Nashua River.
e 3.2 Evaluation

Visual inspection indicates that the main dam is in fair

-

-~ condition with respect to the geotechnical aspects. Disturbance of
the downstream slope by removal of vegetation and animal trespassing

- was observed. Some local sloughing also may have occured.

Considerable quantities of water were observed discharging

downstream from the dam in the forms of (1) seepage from a spring

( and (2) discharge from a 12 inch diameter iron pipe. Representative e

of the Fitchburg Water Department stated that the water discharging

-
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from the 12 inch diameter pipe originates in the upper buried gate
vault near the toe of the dam; however, they did not know if the
water flowing into the gate vault was caused by seepage through the
embankment or by faulty valves in the outlet pipes. Since there is
no upstream control of inflow into the intake structure or outflow
through the two water supply pipes, these pipes are always under
pressure. Leakage of these pipes could cause an embankment failure. ,;
Upstream controlls should be provided.

At the time of the April 1979 inspection, the downstream dis- >
charge appeared to be flowing in a controlled manner and no surface
seeps or springs were observed on the dam embankment or within 50
feet downstream of the toe of the embankment.

Visual inspection indicates that the dike is in fair condition.

The presence of dense growth of bushes and trees on the -
downstream slope and at the toe of the dike make it impossible to
inspect these areas adequately, although several problems are

observable as described below.

1

The numerous trees, some of them quite large and dying or dead,
could cause shortened seepage paths through the embankment leading
to internal erosion.
The presence of soft wet ground and standing water at the
downstream toe of the dike may be the result of seepage conditions
which, if not controlled, could lead to failure of the dike. =

Active erosion of an area on the downstream face at the point -

of curvature render this area less resistant to runoff from rainfall ) jﬁf%
or due to overtopping if it should occur. Such erosion, if left Lo

unrepaired, could cause failure of the dike. - }F?
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedure
The purpose of the dam is water supply. Normallyv the 2
water supply outlet pipes remain oven, the 12 inch drain gate
is closed and the outflow from the chlorination building into the
City water system is controlled by a downstream regulating station.

4.2 Maintenance of Dam

The general maintenance of the dam is performed by the
Fitchburg Water Department. Recent maintenance consisted of
the cutting and clearing of overgrown brush on the upstream
and downstream embankment faces.

4.3 Maintenance of Operating Facilities

There is no formal operational procedure for this
facility. The dam is used for water supply on a regular basis.
Deficiencies in operational facilities should be detected during
normal operating procedure.

4.4 Description of Warning System

There are no warning systems at this facility.

4.5 Evaluation

There is no formal maintenance procedure for this dam.

Cutting vegetation on the upstream and downstream faces

should be performed on a regular basis. The outlet valves

should be periodically operated to evaluate their condition.

The dam should be inspected annually by qualified

personnel who can identify conditions of concern which if

left unchecked could jeopardize the safety of the dam.

-20- overlook Reservoir Dam and Dike
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SECTION 5

s HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

» a. General
The project was designed and is used as a water supply
facility. It is comprised of an earth fill dam with a hydraulic
height of 40 feet and a separate 25 foot high {(hydraulic height)
900+ foot long dike. The useable storage capacity is 254 acre-

feet. The spillway is located at the northerly end of the dike.

Photographs 4,5,6,11 and 12 show views of the dam and dike.
b. Design Data
The project was completed in 1872. Design calculations
‘t were not located. Some record drawings were found. The dam was
) designed and has always been used for water supply. It was
designed to be connected, by a 14,000 foot long 24 inch pipe
ll line, to a proposed dam at Shattuck Brook, which was never con-

structed. This dam was to be located 5,000 feet north of the
existing Lovell Reservoir. The 24 inch pipe receives some flow
from an intake structure on Shattuck Brook and from a 20 inch
pipe connected to Scott Reservoir.

C. Experience Data

Overtopping of this dam (top elevation 841.5) or the
dike (top elevation 840.2) has never been reported. During the
August 17 to 20, 1955 flood period, about 4 inches of rainfall

occurred in the Fitchburg area. Gage station 1-0945 is main-

r—,

tained by the 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.)

v for a 107 s.m. drainage area on March 18, 1936.

-21~ Overlook Reservolr Dam and Dike

...............................
..................




The level of the reservoir varies, but is usually below
l the spillway level of elevation 835. The small drainage area (40
acres) and limited additional inflow from other sources coupled
- with a high water demand could substantially lower the reservoir
l level. Thus, it is used only to provide an additional supply of
: water during periods of high water demand. Water can be drawn
from Scott Reservoir to keep the water level from dropping too

low.

'\l‘.‘...

d. Visual Observations

The main dam and dike, show no indications of having
‘ been overtopped. The spillway crest is about 5 feet below the
top of the dike and shows no indications of outflow having

occurred recently. The water level was several feet below the

spillway elevation of 835 when inspected. Observations of the

. e
IR

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

ry o0
10 SR

i this report.

e. Test Flood Analysis

Due to the projects small size and high hazard potential ﬁ
i classification, the Corps guidelines indicate the test flood to
be within the range of the 1/2 PMF to full PMF. The 1/2 PMF was S

chosen for this project. The 1/2 PMF inflow for this drainage - nﬁl

<
*

area of 40 acres would be 94 cfs. With the water level at least -~
= one foot below the spillway elevation of 835, the storage capa-
city is large enough to retain test flood runcoff without the fﬂ%

water level reaching elevation 835. With the water level assumed A

S A e
]

at the spillway crest, the test flood would surcharge the reser-

voir to elevation 835.63. The test flood outflow would be about
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70 cfs. The dam and dike would not be overtopped. The spillway
|l has a capacity of 1447 cfs with the water level at the top of
- dike, elevation 840.2. The 24 inch outlet pipe just beyond the
o spillway (photograph 10) could carry about 25+ cfs of the test
= flood outflow. The remaining 45 cfs, would flow across Flat Rock
Road into the adjacent woods. The outflow would eventually flow
to Nichols Pond, about 2000 feet downstream.

f. Failure Analysis - Dam and Dike

Dam
The dam was assumed to have failed with the water level
t; at the top of dam, elevation 841.5. Forty percent of a 270 foot
long section (taken at midheight) of the forty foot high dam was
assumed to have failed. The resulting outflow would be 45,900
I’ cfs. The failure impact area is confined to a "narrow" outlet
channel which extends about 3000 feet to West Street and the
‘if North Nashua River. Most development occurs near West Street.
ll The first structure to be flooded is the chlorination building,
near the toe of dam. The chlorination building would be flooded
by at least 15 feet. No other developments occur until Marshall
Reservoir about 1000 feet downstream. There, the reservoir, and
the pump and chlorination buildings would be flooded. Flood
stage would reach 12 feet. For the next 1000 feet, Caldwell
Street parallels the outlet brook. Here, flood stages would Eﬁﬁ*

reach 12 to 16 feet.

-4
- 4
K
4
o
L

Between Arlington Street and West Street, flood stages
would reach 8 to 12 feet. About 10 homes, a church, a play-

ground, several mill buildings and roads would be flooded.

L -23- Cverlook Reservolr Dam and Dike [
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Additional damage could occur along West Street as
F‘ floodwaters flow over the street. Beyond West Street and the
mill buildings, the ground level drops towards the North Nashua -
ﬁ: River.

!' Since there is no spillway discharge to cause flooding ;j
in this outlet channel, all damage will be due to dam failure.

;  Many of the structures located along this outlet channel will be

.; destroyed. There is a high potential for the loss of many lives

| due to dam failure, particularly at the developed areas of

Arlington and West Streets.

4fz !

Dike
The dike was assumed to have failed with the water level

at elevation 835.5 (test flood elevation; approximately 5' below

4

top of dike). Forty percent of a 340 foot long section of the
900 foot long and 25 foot high dike was assumed to have failed.
Water depth at failure was assumed to be 20 feet. The resulting

outflow is 20,500 cfs.

1Y

The failure impact area extends about two miles, from

the dike into the downtown Fitchburg area. Little development o ii}
occurs within the impact area (several roads and five houses)

until 4700 feet downstream of the dike, at Mechanic Street, where o ;f:
numerous structures were built in the "narrow" outlet channel. <. ;f%i

Flood stages between the dike and Mechanic Street will vary from

4 to 16 feet deep. Five houses could receive about two feet of X

2.

flooding damage. Roads are flooded to deeper depths, up to 15

o
»

B PRI .

Jelal e e e

P O DR I S W WY )

feet deep, due to their locations near brook crossings.

e
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Beyond Mechanic Street, towards downtown Fitchburg, num-
erous development (residential and commercial structures) are
located within the impact area. The flood stage will be at least

three feet deep through this area and numerous structures (at

- least 200) will be flooded. There is a high potential for the
loss of a significant number of lives due to dike failure

flooding.
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

Visual inspection did not disclose any immediate struc-

tural problems at the main dam; however, the downstream slope was

observed to be very undulatory, and a 30 foot wide shallow
depression was observed approximately 15 feet below the dam crest
which may be indicative of past problems with erosion and
surficial sloughing. The cause of the water flowing into the

gate vault should be determined to learn if it 1s the result of

seepage through the dam.

Rl B b e G A dion . un s R ad Lan o

The
opposite the
a tree blows

The

roots of large pine trees at the toe of the main dam
chlorination building could shorten seepage paths if
over.

visual examination revealed the following potential

structural problems at the dike:

(1

(2)

The presence of soft, wet ground and standing water
at the downstream toe may be the result of seepage
conditions which, if not controlled, could lead to
the failure of the dike.

Active erosion on the downstream slope increases the

possibility of erosion failure due to heavy and

prolonged rains or due to overtopping should it ever

v occur.

1

. R
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(3) Large dead trees on the downstream slope could

shorten seepage paths that could lead to internal - ;;j
erosion of the dike. jﬁi
A dense cover of vegetation on the downstream slope 2;E

makes it impossible to inspect the dike and
downstream toe area adequately. 5
b. Design and Construction Data G
According to drawings dated 1871, and inspection reports ] :
dated 1924, Overlook Reservoir Dam has a masonry core wall foun- EE ]
ded in "rocky soil", and the embankment consists of earth and " E;Ei
rockfill with a zone of "selected material" placed on the down- = :-‘
stream side of the masonry core wall. Details on the embankment 'ﬁ ZE;J

construction are not available. el

One 16 and one 12 inch water supply pipe, and the 12

I SRR

inch waste pipe pass through the main dam at its base. A 12 inch

waste pipe is shown to exit from the downstream gate vault in the

general direction of the 12 inch diameter iron pipe shown in pho- :
tograph 1. - =
No information concerning the construction of the dike ? ;ﬁi
was available. 4
&
c. Operating Records LEA
SR
Inspections conducted by the Commonwealth of Massachu- ;ﬁﬁ
setts Department of Environmental Quality Engineering in 1975 and = F;j
1976 concluded with the recommendation that a consultant inspec- ﬁjﬁ
tion be conducted due to the seepage noted. Letters from the ' .Ei?

D.E.Q.E. to the City dated February 24 and December 21, 1977 list S
this dam with others in the City of Fitchburg as unsafe, again

urging the City to retain the services of a registered profes-

sional engineer. .
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d. Post-Construction Changes

According to records from the Commonwealth of Massachu-
setts inspections, sometime prior to 1975 seepage had produced a
large wet area downstream of the toe of the main embankment, and
a gravel pad was placed over the toe area to improve the access
to the chlorination building. Records of the 1975 inspection

indicate that two 8 inch pipes exit from this gravel pad. These

two pipes were not observed during the inspection reported e

herein.

e. Seismic Stability <
The dam is located in Seismic Zone 2, and in accordance ?:*

with the recommended Phase I guidelines does not warrant seismic Zf}

analysis.

~-28- Overlook Reservoir Dam anc Tike
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SECTION 7

ASSESSMENT, RECOMMENDATIONS AND

REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition

The visual inspection indicates that the main dam and
dike are in fair condition.

The presence of soft, wet ground and standing water at
the downstream toe of the dike may be the result of seepage
which, if not controlled, could lead to internal erosion and
failure of the dike.

The presence of trees, some of which are dead, on the
downstream slope of the dike could cause shortened seepage paths
that could lead to internal erosion of the dike.

Active erosion on the downstream face of the dike in-
creases the possibility of erosion failure due to rain or over-
topping should it occur.

Since there is no upstream control of inflow into the
intake structure or outflow into the two water supply pipes,
these pipes are always under pressure. Leakage from these pipes
could cause undermining of the embankment and possible embankment
failure.

b. Adequacy of Information

The information made available, along with the visual

inspection, are adequate for a Phase I investigation.

...........

..........

............
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c. Urgency ;i:;j

The recommendations made in Section 7.2 and the N %;

remedial measures suggested in Section 7.3 should be implemented f; *i
within one year after receipt of this report by the owner. " E§£
d. Need for Additional Investigation - EE

No additional investigations are needed to complete the ;' o

Phase I inspection.

o 7.2 Recommendations

:ﬁ The owner should retain a registered professional engineer -

to:

(1) Investigate the soft, wet areas on the downstream slope

P 2l Nl N M ARt
LN P Ao [
LA i . .

of the dike. o

(2) Design a means to correct the erosion of the downstream i?

¥ slope of the dike. i?
Fi (3) Specify proceddres for removal of trees and their root ".f-h
- systems from the downstream slope of the dike and from {?iﬁii
ii the downstream area of the main dam directly opposite ;m.iz
ti the chlorination building. Specify procedures for i!jfﬁ
[ removing remaining stumps and their root systems from m}:;;

the slopes of the dam. Assist in the selection of

suitable fill materials for backfilling the voids left

in the embankment after removal of tree root systems.
{(4) Quanitatively monitor the flow of water through the

discharge pipes and at the spring downstream from the

main embankment as a function of reservoir level.
(5) Design an upstream means to control inflow into the in- DA

take structure or outflow into the two water supply pipes.

-30~- Overlook Reservoir Dam and Dike
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The owner should also determine whether the leakage of water
into the valve chamber upstream of the chlorination building is
caused by faulty valves and, if so, the valves should be
repaired.

7.3 Remedial Measures

a. Operating and Maintenance Procedures

The owner should implement the following:

(1) Remove the brush and briers from the downstream slope
of the dam and dike.

(2) Existing stump holes caused by previous removal of
trees and animal burrows on the downstream slope of dam
should be backfilled with compacted fill.

(3) Repair erosion and surficial sloughing damage on the
downstream slope of the dam to produce a uniform down-
stream slope.

(4) Spalled concrete on spillway walls should be repaired.

(3) The approach channel riprap at the spillway inlet
should be relaid in mortar to prevent undermining of
the spillway.

(6) Additional riprap should be placed around the spillway
outlet to prevent soil erosion in the drainage path,
along the toe of dike.

(7) All valves for outlet pipes should be tested on a
regular basis to insure they are operable. Inoperable
valves should be repaired.

(8) The outlet channel for the 12" drain should be cleared
(near pipe outlet) and riprap placed for erosion

control. The outlet pipe should be flushed clean.

.. O et . . P T T T T S T B
I L O T S T S N N A T A P T S s
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(9) A floor deck should be installed on the service bridge.

(10) The owner should develop 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 precipitation.

(11) Institute a program of annual technical inspection.

7.4 Alternatives

There are no practical alternatives for this project.

"o
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§ VISUAL INSPECTION CHECKLIST
PARTY ORGANIZATION

Qverlook Reserwsoir

PROJECT

DATE april 11, 1279

PARTY :

}. Ron Cheney HHB

TIME _30:00 am

clear

WEATHER _30° F

DN.S.

W.S. ELEV. 830.2%# U.S.

6. Bob Stetkar GEI

2 Dave Vine HHB

7 Maurice Caron-Fitchkurg Water Dept.

3 Mike Angieri HHB

4 Dan LaGatta GEI

-~ John France GEI

10.

PROJECT FEATURE

1. Sgillyas

INSPECTED BY REMARKS

3cn _Thenev, ~ava Ti-a Mita Anzieri

2. Service Bridce to Intake 3uilding

i

Ron Chenev

3. Sam Zmbankment

Dan LaGatta, John Francs, 3¢k 3tetkar

4, Hvdraulic/Hvdreologic

Mike Angieri

8. Dike*

Dap raGatea, 3cn Chansy, Cave Tine

.. 8 -

“._q

. 0.

-

- * Cike insgec=ion on June 17, 128C

L
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dROJECT  OVERLOCK RESERVCIR CaM

.-

v T Appil 1L, 1979

2e0JELT FLATURE Zmbankment Dam

vinsar

wAit DL, LaGatta, J. France

JISCIPLIND  Geotechnical Engineer

MAYE R, Statkar

AREA EYALUATED

jAH [ T;uf»:‘(: ‘F::T

Crest Clevaticr

Current P20} Zisvation

(X

aximum Laocurdient 2

(W)
(Y]
ot
(D]

Surface Cragxs

Pavement Jonditicn

“gvement or Settlement of (Crast
i Latarai Movemens

- o
i

Verticii Aiignment

Z¢rizeonzal A

Zondizicn a2t Abutment and at Zangrets
Structures
indications ¢f ‘‘ocvement of Structura:

itams on Sloces

-
'
i

Trespassing on Sianes

841.5

830.2+

Unknown

None observed

None. Sané and gravel rocad on crest
None observed

None observed

Mo misalignment cbserved
No misalignment ocserved

Good

No structural itsms on sloges

Several animal hcles and one Zootpath
toe to crest at Sta 2+00

Siougrinn or Srosion of Siones or  [Possible siowghiog of doumsszeam sicre
E AbutTents of downstream slcce-very Zough undulatcry
P . . .. surface
| 7cck Signe Protection - Rinrad FRliures lupecream riprap in cocd condition. No
i riprap on downstream slope
I Cnrusual “cvement or lracxing at or lear
: ~ae None cbserved |
| lnusual InSankeert of JCwns traan ¥ ter seepinc into stre2am approx. 100 St
i Seengqe downstream of dam-scurce unxiacwn
| N |
i Zipina or 3078 Fone cksarved
| founcaticn Srainase Feat.res None
. N |
( se Irafns slene |
i ]
castrutgnTation osien Roﬁe !
, , . Scme cecressions in downstream s.oce fron
ienetaton rotted tres STUMPS. Ccwrstream siote and|
0D 3L UpS-.TZam S.OCE€ afe ISrass coverec

Copy available t» DTIC does not
Permit fully legible reproduction

and have s:tumps £ recently zut srush

4
.
. .
-
- e
..
L
-4
~d
-
«

Tt
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)
|
. TIRINLIT ITITTION TIT LT ‘
S0 T0T_ _OVERLCCK RESERVCIR DIXKE “ITC _June 17, 1980 '
2RNICT TDoToos Zmbankment Dike YT _D.2?. LaGatta :

;
i
- ’
Litaral Vouerans
{
|
- Vertical Slianient No misalignmen: observed.
) ! !
Hoedzantzl Alimant
i' At NS LTvonaT At AT lnnoeers Good. E
Y
i
.. '
SRR T 2F ifteuztieal ! None. i
IESRRES: '
i
. TeR35a353T o e DTl Cne path on d.s. slcpe leading from ;
' roadwav at tone <o dike crest. Uo
JlAnmate T Tanatan nd T e s sloughing or erosion observed.
- —Latre it '
- B - .~ .. .l Riprap in good condition at and 3 ft
vt oo ' 4731 above waterline.
[ . - .
. T T : T ! llone obser-wed.
- L. - ]
o I - |
I
. ! .
CoL - MR | Seepage cbserwved at <wo locatizn, see
. Sl ' orax® "]
. i PEERCA yooTTe H .
B " M I None ~bserwved.
¥
) : e e Dt s T tone ctservel.
| |
' . .
t Tos T . i lione orserved,
|
*. J ;
{ Temm e e - . licne.
: . e ;s
- : It { Ienge on Zoznh o i.s. and d.:3. zlores.
- ! :
! |
v Copy avdilable to DTIC does not
s T permit fully legible reproduction
e R R A N A B PAO F A PP POPERE AP BT L e e

SorLIng seotechnical Engineer ..z _R.H. Cheney g
Structural Engineer !

. Ay = - N E
. Lol P RN .
!
P TR SR L E
Lo T T

Vasimur onsurndmant T2 late Unknown

soatian : 840.2

erranT Foal Tle gt 832.2+

dr<aca CDrachs None observed.

verent Joraition No pavement on dike. !

None observed.
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PERIODIC INSPECTIOM CHECK LIST
PROJECT 2verloock Reservoir DATE _April 11, 1979
PROJECT FEATURE _ Intake Structure MAME _Ron Chenev !
- DISCIPLINE__ Structural Engineer NAME _Dan LaGatta
:-_:;: Geotechnical Engineer -
B AREA EVALUATED CONDITTONS N
. QUTLET WORKS - INTAKE CHANNEL AND
" TMTAKE S1RUCTURE
E a. Approach Channel None )
Slope Conditions
Bottom Conditions
é Rock Slides or Falls
o Log Bocm
:: Debris Stone masonrYy gate house is alsc
o the intake structure.
' Condition of Concrete Lining -
!
Orains or Yeep Holes
b. Intake Structure . . C
Stone works aprears in good condition
Condition of Concrete ot . .
Access pbridge neing rerlaced. Ceck 5
Stop Logs and Slots not in place at <ime of upstream. o
. 1
"
|

......................................................................




[

PRETIN

: T T T T e T e T NN T CHRChe S Ses ive o oo she X AR b RAERY vx‘-iVJ
- S

PERIODIC INSPECTION CHECKLIST ®.
PROJECT Sverlook Reserwoir DATE _Apr:il '3, 197a ~

PRCJECT FEATURE__Control Tower

DISCIPLINE_Stricoural Zogirear

Seotechnical Zngineer

MAME Ron Chenev

NAME _Dan LaGatta

AREA EVALUATED

CONDITIONS

QUTLET WORKS - CCINTROL TOWER

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

Unusual Seepage or lLeaks in Gate
Chamber

Cracks

Rusting or Corrosion of Steel
b. Mechanical and Electrical

Air VYents

Float Wells

Crane Hoist

Eievator

Hydraulic System

Service Gates

tmercgency Gatss

Lightning Protection Systam

tmergency Power System

diring and Lighting System in
Gaze Chamcer

Control
one and

None.
orerated.

tower and intaks building
zhe same.

All valves manuallv
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PERIODIC INSPECTIGCN CHECK LIST

PROJECT. Qverlock Reservoir DATE __April 11, 1979

PROJECT FEATURE_ OQutlet Works NAME ___Ron Cherev

DISCIPLINE Structural Engineer NAME __Dan LaGatta
Geotechnical Engineer

L e o B 2 A Ak At 4 r———
MM LAREAISINANEE
AERCREAERE R .. L
Q'
i

AREA EVALUATED CONBITIONS “ =
QUTLET WORKS - TRANSITION AND CONDUIT .
General Condition of Concrete None
h Rust or Staining on Concrete
- Spalling
"f; Erosion or Cavitation
Cracking P
tb Alignment of Monoliths -
E Alignment of Joints
Numbering of Monoliths _ __.
. L
o T
y -
i
| .
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Zverlock Reservoir

PROJECT.

PERIODIC INSPECTION CHECKX LIST

—

Qutlet

PROJECT FEATURE

Structural Engineer

DISCIPLINE

DATE __3prpil 13, 1979
MAME Ron Chenev.
NAME Dan LaGat:ta

Geotachnical Engineer

AREA EVALUATED

CONDITIOQNS

QUTLET WORKS - CUTLET STRUCTURE AND
QUTLET CHANNEL

General Condition of Concrete
Rust ar Staining

Spalling

grosion or Cavitation

Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain Holes
Channel

T

Loose Rock or
Channel

rees QOverhanging

Condition of Discharge Channel

Ontlet works consist of 3 pires
(two 12" and one 18") exiting

from the gatehouse. One 12" and
the 16" feed the City Water System.
Remaining 12" is main drawdown.
Gate to this main draw down locatad
in the gatehouse has not been
operated in 20+ years. Additional
gates located in valve chamber

at downstream toe of dam. Draw
down gate reportad as broken.

12" drawdcwn empties inzo breoxk
‘downstream o toe.
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PERIODIC INSPECTION CHECK LIST ;:.‘-f?
.oead
PROJECT. Overlook Reservoir DATE Acril 11, 1979 & June 17, 193¢ - :_;;j-.i
PROJECT FEATURE __sgiliway NAME __RBon Cheney -
DISCIPLINE__ Structural Encinesx = NAmg__Dan Lacacta o
Geotechnical Engineer 'f"_ S
AREA EVALUATED CONDITIONS -
QUTLET WORKS - SPILLWAY WEIR, APPROACH
1 AND DISCHARGE CHANNELS No separate agproach channel
A for spillway.
- a. Approach Channel Ri:_:tagned iined T.3. Zace of smbank-
. : fNent is channel. Some setzlement of
ses stone has occurred. \
k General Condition Gond -
Loose Rock Overhanging Channel None - j
Trees Overhanging Channel None -
Floor of Approach Channel Stone =T 4
b. Weir and Training 4alls b. & c¢. make-up weir/outlet channel '-::*-1
General Condition of Concrete Good e
. R
Rust or Staining No rust obserwved i w s
Spalling Some spalling on concrete walls !
Any Visible Reinforcing None observed
Any Seepage or Efflorescence Some efflorescence on walls -
e o
S S
Orain Holes None ;
c. Discharge Channel Channel and spillwav are compined N
(S SOl
General Condition Good S
-
Loose Rack Overhanging Channel Nore IS
Trees Qverhanging Channei None cee
Floor of Channel Concreta-good - T
Other Qbstructions None o
Bevend zoncre<e spillwav is 23" uinderzround .
scndult wnhich discharces in woods . O
agrroximazaly 350 Zeet dcownstreanm. O
oA
a=2 DR
e e e S
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PROJECT FEATURE
DISCIPLINE

Service Bridge

Structural Engineer

Geotechnical Zapgineer

fon Chenev

NAME

Dan LaGatta

NAME

AREA EVALUATED

CONDITIONS

QUTLET WORKS - SERVICE BRIDGE

L JBn S e e oo

g

-

a.

Super Structure

gearings

Anchor Bolts

Bridge Seat
Longitudinal Members
Under Side of Deck
Secondary 8racing

Deck

replaced.
to intake building

Bridge being
Bridce leads

Stone
Welded steel rods
Stone

Steel

No deck-being replaced

Steel

None-being replaced

TR N
SPRIPRINLINNS.3 %

N

- - - DY T
PRI T ThiS R S S e TP S TP P I ST )

IO AT PRI

3 o e e e LR

Drainage Sys:tem Ylone

R Railings Steel
- Expansion Joints None
F ‘ Faint Recently-dridge is new
L"‘_ :
O b, Abutment and Piers
-
- Genaral Condition of Concrete Stone work acrears good
*’ . Alignment of Abutment Good
g Aoproach o 8ridge Goed
9 Condition of Seat and Backwall Good
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APPENDIX B

ENGINEERING DATA
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LIST OF ENGINEERING DATA SR

1. Llimited Design Plans j?éi
2. Post Construction Inspection Reports

Item 1 is available at the City of Fitchburg o
Engineering Department S

Item 2 is available at: 7253

a. Worcester County Court House Engineering Department
b. Department of Environmental Quality Engineering s
Division of Waterways R
100 Nashua Street A
Boston, Massachusetts 02014 R
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RIP - RAP

L SuMMER cawr __TOP OF DAM
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12" WATER

12" DRAIN —————=f
TOE OF SLOPE

16" WATER

}. DRAIN PIPE ="

VALVE CHAMBER

I VALVE CHAMBER
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16" WATER
12" WATER

OUTLET BROOK -
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“U-2HKH:1V SLOPE

t 370'2 1
. : INTAKE BUILDING

ACCESS ROAD — : -
~——_ [EL.8415 S

15 H: 1V SLOPE

OE OF SLOPE

RETAINING WALL EL.
EL. s02%

GRAVEL ROAD

OUTLET CHANNEL
UILDING
12" DRAIN INVERT EL. 796t
| 1 1
1] L 1
3470 2400 0400
DAM ELEVATION

STA. 0400 = MASONRY WALL ON UPSTREAM SLOPE LEFT ABUTMENT
3470:= MASONRY WALL ON UPSTREAM SLOPE RIGHT ABUTMENT

WAYDEN. HARDING B BUCHANAN, INC |U'S ARMY ENGN .
CONSULTING ENGINEERS cores .’

BOSTON. MASSACHUSETYS wAL T

NATICNAL PROGRAM OF INSPECTION OF:?}
PLAN & ELEVATION VIEWS _R
DEVELOPED FROM RECORD ~

'PLANS 8 ON-SITE FIELD INSPECTION. OVERLOOK RESERVCi
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370'd L

INTAKE BUILDING

/

iEL.eM.s

CHLORINATION BUILDING

RETAINING WALL EL.BOT%
EL.802%

OUTLET CHANNEL

12" DRAIN INVERTEL. 79¢%

b } —+

470 2100 0400
DAM ELEVATION

5TA. 0+00= MASONRY WALL ON UPSTREAM SLOPE LEFT ABUTMENT
3470 = MASONRY WALL ON UPSTREAM SLOPE RIGHT ABUTMENT

1 .

HAYDEN. HARDING B BUTHANAN. INC JU'S ARMY ENGINEER DIV NEW ENGLAND
CONSUTING ENGINEESS CORPS OF ENGINEERS
BCSTON, MASSACHUSETTS WALTHAM, K WASS

NATICNAL PROGRAM OF INSPECTION OF NON-FED DAMS

VIEWS
\ECORD
ELD INSPECTION.

OVERLOOK RESERVOIR

FITCHBURG MLSSACHUSETTS
| BT IEEEFENN;
] T Ui JUNE , 1978
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SECTION B-B

HAYDEN, HARDING 8 BUCHANAN, INC JUS ARMY ENGINEER DI\Z .-
CONSULTING ENGINEERS .CORPS OF ENGI\- .~
BOSTON, MASSACHUSETTS WALTHAM, W~ -~
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NATIONAL PROGRAM OF INSPECTION OF NON::::
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HAYDEN, HARDING 8 BUCHANAN, INC 1US ARMY ENGINEER DIV NEW ENGLAND
CONSULTING ENGINEERS .CORPS OF ENGINEERS -
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A

The Honorable Hedley Bray, Mayor
- . City of Fitchburg
. .. . City Hall
S0+ 718 Main Street
" Fitchburg, Mass.

- o - RE: Dam #3-1L4-97-28 (verlook Reservoir (So. Dyke) - SR
L - Dam #3-14-97-28.1 Cverlook Reservoir Dam °

Dam #3-1L:-97-3L Lovell Reservoir Dam o

Dam #3-1L-97-37 Scott Reservoir Dam e

Dear Mayor Bray:

t : Cn February 10 and 24, 1977 vou were notified of the unsafe condiiion
. of the above referenced dams. Tou were urged on both cccasions to
. 0Dtain the services of a Pegistered Professional Engineer. (RFE)
R . " Please advise me by January 5, 1978 the name(s) of the RPE(s) the
T City has retaired to cversee the rehabilitation of these structures.

Provided herewith is a copy of Chapter 253 Sections LL-L9 inclusive
as amended by Chapter 706 of 1975 of the ifassachusetts General Laws
that define our jurisdiction and authority should any order not be com-

plied with.
" If you have any ocuestions or need assistance in this matter please
i . contact me in Zoston.
. . s =
- Sincerely, - 5
. =2 o
g For the Commissicner g5 <
<
/ cX —
- 7/ ?; ~n
-2 _ Lt o
- ) ZHM:bim 3R 3. /F#Sen, B.E. na =
_ Encl. : CEZZF T¥GINEIER —_—— e T S
= ‘ CC: David Standleyr, Comm. AR L
t , iltert Joly, PEE
' John J. Lyons, DHE .
- - _ , v
. Wil.a.- Regan, Dist. #3 DEC 3 8717
- ’ Al MeCallum
- ’ :I"l;\“ :'.‘:J - ;
v Co
s B-6 pexpx;tqfv (;;hble o DTIC does not I
: ully legible reproduction
l ® ¥ . L S A S R R T T T T T T R L P T .
-‘-_-_'._LAgs.L.‘_. 'Lq.f\_q.ln.-gss.L ‘u.-.!.s‘-"x'-.'j.'-'-'-'-"-,;x‘-""'-'s'-.'\"-"s.'"-'."-\.'x.‘._-"g'x~. Spiim
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EXECUTIVE OFFICE OF ENVIRONMENTAL AFFATRS ol
DEPARTHENT OF EWVIRONMENTAL QUALITY ENGR. SR
DIVISION OF WATERWAYS L 1

o

PN 1;?;““; L ﬁﬂ?gxhuézaf znuﬂgjéﬂﬂmzébﬂf R uj} ng
e D e February 24, 1977 IR

The Honorable Hedley Bray : - ' . -
Mayor, City of Fitcnburg —~— Lo
City Hall . ,. R ] f S P
718 iMain Street . ‘ C - - o
F;tchburg, lass. ' : Ff“ e EORRS

b

RE: Letters dated 2.10.77
Insp. Dans $3-14-97.28.1 Overlook Reser. Dam ﬁ;,,__ L
$3-14-97-34 Lovell Reserv. Dam T el
" "  $3-14-97-28 Overlook Reser. (So. Dyke)
.o 43-14-97-37 Scott Reser., Dam

tinn e

Fitchburg, iass.

R L

‘Dear Mayor Bray: _ - _ ' . "

On June 10, 1976, an Engineer from Mass. Department‘of D
Public Works made an inspection of the above dams. Our records e L
indicate the owner to be the City of Fitchburg. As a result of , -
these inspections this Division has rated tnhese structures unsafe ° e
and has duly notified you of their condition (ltrs. dated 2.10.77 .

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 applicatioh form which must be
completed and returned to this office for review and approval before

any major repairs or alterations begin. . 5ﬁ¢i
. . i . 3 . )

Please notify this Division of your intentions or measures = == =~ —-

in process which will correct this situation. NI

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

. . H N, P.E. ,
F.DeR.:eh ] CHIEF LNGINEER - b
CC: D.hH.E. DIST. #3 RN
D.D.E. " £#3 o
Ernie Giroud, Conmr. D.P.W. o

......
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_ INSPECTION REPORT - DAl 4iD RESITVGIRS | B
1. Location: City/Fewn FifYch buvrgq Dan Nge. 3-14-77- 28
'D Mame of Dan P\(erloo!( ?@JCY\IO!Y Ip;pegted by ’69“;1?’2‘4//”
. W ('SM/') DrKE Date of Inspection G//‘:/75

2. Owner/s: per: Assessors Prev. Inspection_&_

Rege. of Deeds Pers. Contact

\. T forr. fedley Bray -Map - Crty Holl- 18 frans SE-Fikhbory *

Name (Wpy 7; = St. & Wo, " City/Town State Tele. Nos -

2. Errrie Grrourd - Cutntrnof Poblie Workis— £7F4ch b rg S
Name St. & Ho. City/Town State Tel, No. ]

3. .
Name Ste & Nos City/Touwn State Tel. No. B

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

Py
Tl e -
RSN M
PR H

Name: St., & Ho,:t
City/Towns State: Tel,iloes
h ‘ 4, No, of Pictures taken
. 5, Degree of Hazard: (if dam should fail completely):
o 1, liinor 2, lioderate v’
] 3. Severe Vv -Z'—: 4, Disastrous
* This rating may change as land use changes {future development)
;'.. 6. Outlet Control: Automatic Manual
. Operative vess; No,
: Comments:s _'.
.: -
E B 7« Upstrean Face of Dam: Condition: . 1
- 1, Good 2. Kincr Repairs &7 ' 1
; i 3. Major Repairs ____ 4. Urgent ilepairs
L et (o foodid Ao Just Wock of Gate
- House Cat walk.  Kemove (194) Grocoth
E 0F brushor U5 face AQboce R,p PR :?i
]
: B-8 ]

..............
.....................
.............................................




.........

' -2- | Dnii £0. FLA-97- 28 ]
. 8. Downstream Face of Dam: R
b Condition: l. Good . 2, HMinor Repairs ll ’ - __j
3. Major Repairs _p77 4. Urgent Repairs ‘
. NS
_ * Comments: /’64 vy Grewhtin oF BFrusis own JJ J/;,pe_ \S;e/qje_-l: ,-.,'-'j?:
. Aoted ow 5/‘ 75 ARepon) s Hbited , Moo Cou /f be S
F c/escmbegf As " Moderate Fattier & 7 éEdVy -
= 9+ Emergency Splllway: piwe - Spr/ffwny s localed Gu 1Selated Marn Vi )

QJa‘m % 25 lj

Condition: l. Goo 2. Minor Repairs

3, Major Repairs ____ 4. Urgent Repairs _ A
» Comments:
& s
% 10, Water Level at time of inspection: 7% . ft. above_____below_&~ :‘
L__- top of dam _£76. principal spillway,
other
h ll. Summary of Deficiencies Noted: -
. Growth (Trees and 3Brush) on Embankment e =
_ Animal Burrows and liashouts :.
h Damage to slopes or top of dam SCQC7) -
Cracked or Damaced Masonry s | _
Evidence of Seepage 2
Evidence of Piping
Erosion D o )
Leaks __ -

Trash and/or debis impeding flow __ ——

!
o 4

Clogged or blocked spillway
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- C phil M0.3/L- 97-28

12, BRemarks & Recommendations: (Fully Explain) /V"’Ue of 7FHe

‘- Cend.trsrr s oted o T%e -574/7; «fe?oﬁ:f‘
a /e beenq  Kec /"/'f/‘ea/, &ep&ge ACLS
Qbated, but Tirs 15 Arobasl, Ove 7

]
. —_— . G, .
7he  Jocoern /,/’exer(/o/f-/\‘ﬁ’[/e,/ oars . e
GRewstly of brosh  se New Spch  fea Vier
. . . ens64 vently ;
B altd [N S T vor W/U'/ / Mﬂéc/e / _
-

s .
| ~ s [t

13, Overall Condition: S/fbo/c/ ,&e c/efq"h‘*?n-/e,J é‘—/ (54‘50’/7[ /-

1. Safe /NSﬁecf/a/u

2. linor repairs needed :jl;:::E:::

3. Conditionally safe = major repairs necded -j

< 4. Unsaf
L B sare _Q_~_.1
S. Reservolr impoundment no longer exists (explain) Ly
Recommend removal from inspection list 1
. ..-._.-::'_-1
L B-10 2
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INSPECTICN REPORT -~ DALS AID LE3EVOIRS .
l. Location: City/Foun /4:"‘4-60’»4//;7 Dan Hoe 2-/#-97-2§& .w
Name of Dam _Jifer oy Kosersivs~ . Inspected by ;—i’..tsﬂ“, [C) ZRACL .Q
1% (Sours ) Orks Date of Inspection 5/c/ 75~ . -_:.:

2. Owner/s: per: hssessors Prev, Inspection ‘ -
Reg. of Deeds Pers. Contact _; —1
L. ZBe_flan. bdiey Bray Mfse Oty init-Ts mhw Sfe Frhehbug Masr ]
Nane Cazyr 75~ Ste & Noa City/Town State Tel, No. o
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3. _ —
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3. Caretaker (if any) e.g. superintendent, plant manager, appointed -,
by absentee owner, appointed by multi owners. 55 e
Name s St. & ilo.: Y
City/Town: State: Tel.llo.s - _

Dy
4, No, of Pictures taken PURPS, |
5. Degree of Hazard: (if dam should fail completely)¥ .

l. hinor 2. loderate_&

3., Severe 4, Disastrous - -

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

6. Outlet Control: Automatic Manual 7 ‘
Operative - yes; No. Ty

Comments: 5./ s7/,0 | .:- ]

7. Upstrean Face of Dams Condition: B
1, Good 2. Minecr Repairs & ’.—3

3, lajor Rhepairs ____ 4. Urgent iepairs :1

RN
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3, lMajor Repairs i 4, Urgent Repairs
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A
west sf Chloriimoen fa/ /S (@ 7Ze 6F Slewe . Z’-”’/ frics
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Condition: le. Good 2, Minor Repairs

3. liajor Repairs 4., Urgent [epairs

Comments:

Water Level at time of inspection: 6z ft. above . _below *~
top of dam £ & principal spillway,
other

Summary of Deficiencies Noted:

»)Growth (Trees and 3rush) on Embankment Lz o 25, Fece

é/Animal Burrows and-liashouts J  WMaiftd o 2.5 Face

- . /oy
tg g A tras =, ) . - o 7P, e ¥, 4
c,Damage to slopes or top of dam  igare Fobtiod s, e _soferiomatee
oy L L FACe Al S WLl i AT fasse o v C4
7 Cracked or Damaced khasonry _—

g Evidence of Seepage &~

f/Evidence of Piping _

¢Erosion Se« ‘c)

4,Leaks -

ZTrash and/or debis impeding flow —

J/Clogged or blocked spillway __ ——

X Other __—
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. _ DISTRICT 3
Submitted by W. RLGAN 'Dam No. _3-/4-97- 28
Date 5/50/75 City/Toewn __frricbburg

Name of Dam Overfisk /Pejerrnzg
I7728m) (Seorth) LrKE

1. Location: Topo Sheet No. /70D

Provide 8%" x 11" in clear copy of topo map with location of - -f'._j 1
Dam clearly indicated.

2. Year built: /872 Year/s of subsequent repairs /0/4

3. Purpose of Dam: llater Supply _ v Recreational -_“23
Irrigation Other | <
4, Drainage Area: 9./% sq. mi, acres :
5. Normal Ponding Area: /72 acres; ave, depth
Impoundments 50 _#n/o4 galsa; acre ft.

6, Nos and type of dwellings located adjacent to pond or reservoir

/ -fvtﬂ/))é‘r (A’W?JFJ 1.8. summer hOmes’ etc, > / ":,r/{y C’-"?/.:!/IA/M:‘II‘J JA"/‘ ":?
7. Dimensions of Dams Length =72 'L Max, Height _3¢ ‘* 'L.'j.-."_f
Slopes: Upstream Face _ <-/ s
Srmg
. o/ JNFrtrmlvars FE@gare R
Downstream Face < * LS5 ot Presence 3f & s

tlidth across top 20’ Cowe. Gore Conis

el Prasfash

8¢ Classification of Dam by Material: .
* , SN
Earth v Conc. Masonry Scc msfr AbweStone llasonry &t froose el
Timber Rockfill Other /e R 4J Foce R

9. Ae Description of present land usage dovnstream of dam:
p Pes, dentra/ + RrEL
0 % pured; o % urban,

Be Is there a storage area or flood plain dovwnstream of dam which
could accomodate the impoundment in the event of a complete

dam failure? yes no .
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TOWN 2P dozz DAM NO,. -2
LOCATION L leuitborfy o ot Zod 2l STREAM ___ - _
- Ja—u Arvara ,&.‘/ O & rroo £ /&Mrwarr b- B
, WORCESTER COUNTY ENGINEERING DEPARTMENT f
' WORCESTER, MASSACHUSETTS .
DAM INSPECTION RERQRT . -
" Owned by, Gy o Forod forg PlaCe __iarter Duok  Use shler fups -
". Inspected by . Lol Date Lot 20 19¢
' ._Type of Dam e b Condition ___ £ood
SPILIVAY | ‘
Fla.shboa.rds in Place Recent Repairs

T Condition AR - -
':_xﬂepairs Needed /_ZZ= 4“4 “ P zlé.: Lia /_‘iénf“ i = 5-/,..“':

: fAJan/a/*d— e /}(I’A—arc,c ) U —
‘ g_mmmm - S S

Resent Repaii's : Z-é’é’- /rz/{é é""li ey //z éee,'_ 22 ce f'gﬂw ~L. JMI/)AAM‘@
ot . . 4 T e e, -

Condition _ ;'7-/?;",-;, s a ey oo A o Ay A F e - -

Repalrs Needed

CeatEs . T
Re.':enf Répairs
Concltion i L ' canifr stine
_ Repalrs Need_eci garts - fore s 8 ' . ..;'__Z -
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How Serious s Jﬂi ’ -
. u'&n‘& .
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oL L - P ' - : .
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7. county OF WORCESTER MASSACHUSETI‘S
| L e COUNTY ENGINEER - |
-\\ - . c ‘- o Inspectmn of Dama, Reservou Dama, and Reservom. :

Inspected by L. 'Ho &.AeNa Fo. Bromm... Date... F.e.b..2.5.,.19.5.5 Dam i‘l’olﬁ-.‘?‘a.. .

'ITOW';“. Fitchburg . men Overlook Reservoir. _
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. . . A . » . . M W ) N 1

N

oYty P T P e Xy PP} csaeperescssadssennsonnane

" EL top Abutment ' El Crest ElL Apron......cccninnee EL Streambed...........ccco....
) Width top~Abu§ment ................... Width top Crest.................. Width bottom Spillway ->]: )

. Width Flashboards carried Kind Flashboards - -
ol ElL Flowline Cleanout Pipe Size and Kind Cleanout Pipe o
et g Kind of Foundation under Spillway.. A : N
SR el ,ponqiﬁoﬁ'_ i ORE,.. 40 NALER_a%. daMn... "

’:. ’ st o ‘l?l' 5 .- = . p M ’ ; \
ey E\{BANKMENT—Length overall.. oo Feot s
SRS o T O S o Natural GrOURd.c. g crerr WAER TOP-rr A
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I 0F COTWALL.. e s s s FEDERD et
watenamemmnhnent et '..."...'....Foundmon A
Condition........ ' - 0. K. . 1"_ I - e trsesenemsaiie i
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R Dam No. . 16-28.¢."
o COUNTY OF WORCESTER, MASSACHUSETTS b
> OFFICE OF COUNTY ENGINEER _

Neg. Noa......eeee.
INSPECTION OF DAMS, RESERVOIR DAMS AND RESERVOIRS

rerm— — e e
—

Inspected by .10 ,Marden - et s

N 0wner.....ci.gy....¢g..mgzhbug. N S — US€ o e
‘r MATERIAL & TYPE.. . Earthern Embankment “

Elevations in feet: above (+) or below (~) full pond or reservoir level.

[ FOR DAM Bed of stream befow ... ... .. .. ... .. top of spillway . ... . - Fis
’ FOR RESERVOIR : _
top of dam....... .. 3_90..?.’ftop of flashboards.... ... .. .. ground surface below......80 s

.......................................... level of overflow pipe.... ... . .......lengthin feet. . .300.77 ... o

width top in feet.....e width bottom in feet.. . ... size pipe to mxll
.............................. inches ... lengthspillwayinfeer .. . .. headinfeeti... ...
- Size of wheel. ... Ho P developed..........

:.a

) Size of gates 10CALION O GALES......oess s o
++ Foundation and details of construction ... Rocky. 8031 ...

Jz" CH ‘ et se e es e st condition of embankment. . geod . Tz S

L Constructed by ‘ et eSS s e date ..
Designed 25 e lOCARION e
Recent repairs and date..gone.. ... . ... A -
Evidence of leakage......aons... 7 S

Condition ... oo B0 St S
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Nature of buildings and roads below dam ... e
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r'A. - A L I S e e DRI S S R i i e B P S— S — ———— — e - o .
.
INSPECTION REPCRT -~ DAIS /D ESINVCIRS
1. Location: City/Tewmn v A Dan Moe -1+ 7/=2751
_ Name of Dan O Wewrlock Kuzevrysg - Inspected by <€gan Rizwalla
T sidenry (naethead) Lok e ‘ Z
n | ( = Date of Inspection G-1c -7C
v 2 Owner/s: per: hssessors Prev. Inspection _+~
) Regs. of Deeds Pers, Contact
. v 'y . e R o r—1:
- Lo TBe fiven Medley Bray -p1mjse. City Holl- 718 Wmi St - frzbbuyg
; Nane - " St. & No, . City/Town State Tel, No. e
2.
Name Ste & ilo. City/Town State Tel, No. :
. - 4
3e » 4
Name St. & No, City/Town State Tel, No. R
3. Caretaker (if any) e.g. superintendent, plant manager, appointed 3
by absentee owner, appointed by multi owners. -]
. . oy
Hames Ste & Hoe: >
. )
City/Town: State: Tel.loes }

4, No, of Pictures taken

5, Degreérof Hazard: (if dam should fail completely )i g

1, liinor 2, lioderate__* :

3, Severe _ " 4. Disastrous t,_

* This rating may change as land use changes (futura development) i;fd
6+ Outlet Control: Automatic Manual _¥

Operative _ v~ yes; No,

Comments: <. 7w 'L AVUWNS o

7. Upstrean Face of Dam: Condition: -
1. Good 2. kiner Repairs = Lo

3. lMajor Repairs 4. Urgent iiepairs

nmConments: €2 e, o g BRusH
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8. Dowrnstream Face of Dam:

Condition: 1, Good . 2. Minor Repairs _“~

. ' >
3. Mkajor Repairs _7 4.

o
Urgent Repairs
! * ~ :4 ~ b lnd
Commentss A< +/¢y2 Fexipy Frawtly ef Tresl 4 Lyl -
Hiderate Soepane (T avmerovs Leocatrervs Ao /7 -

e | Toe cg Slere
S, Gmergeney Spillway: ) -
Condition: l. Good 2, Minor Repairs v »

3. Major Repairs 4, Urgent Depairs.
Comments: ‘tui:- 1. SpPsll iny Tsp OF ~a f-f-"" h

ChHice WAL

’
+ .
10, Water Level at time of inspection: /% T gt, above__.__below Y

top of dam principal spillway /A VERT =

other

11, Summary of Deficiencies Noted:

Growth (Trees and Brush) on Embankment N beayy =5, FACE-

Animel-Burrows_and lashouts = /o7 e A7 s Eed -

DT e Jrmowssnt =

Damage to slopes or top of dam - -

Cracked or Damaged Masonry __——— -

Evidence of Seepage _=_

Evidence of Piping -

Erosion - _

Leaks -

Trash znd/or debis impeding flow

Clogged or blocked spillway A

Other
Copy available to DTIC does not O
permit fully legible reproduction b

................................................

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

......................
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b -3=- Dii. ECe F/4-97- 23/

12.'Remarks ﬁ Recommendations: (Fully Explain)
, / g ‘ 75 ' °-; ;-
Wowe of Ve Je-iciencles noted 14 THe 75  Repemt rrave
! E beew Corrtectes . Lea .téa..ge_ at 77~ L= 1 S TEESI e
r JeSpﬁ‘& Zac.) er R’eser‘l/tar‘ w. s, E/ev‘ f/o” . 777,5 A,:f,o
u ' { T A Lo
- 49 /.U éé#& 56"’6 724"’ KOVC// awr o €y '17'/

& ConZe [fat /u:/e.cf}ou !5 S/,//'wﬂ-r./aw/gc‘/.

.- s . ! £ ’ -
7 ”~ 0 b'- r/ C"‘,f’f/l .
13, Overall Conditions Shou/v be Jefer "”,’"'- 4 S
'/-‘al'J-'o. /Ll AT ///J ’:“ et

- l. Safe __
- 2 Minor repairs needed

3. Conditionally safe = major repairs ne.:ded

4, Unsafe
{ 5. Reservoir impoundment no loncer exists (explain)
- flecommend removal from inspection list

Copy avdilable to DTIC does not
[ permit fully legible raproduction
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INSPECTICN REPCRT = DAIS 41D [[R3ERVEIRS

. _ ) _
1. Locations City/Town _£/csduro Dan Ho. 3-/%-97-2&/
Name of Dam Overionk” Keservor Inspected by 2sorr Bzpcntin

('“C % J ~ Mp:& iy &/A/A: ’
Secumdary (MEusy Date of Inspection _57Z2/7S

2. Owner/s: per: hssessors Prev., lInspection
Reg. of Deeds Pers. Contact &~
i. Te Sow //&//éy &aq- DR Yoz = A0 Al T/p ﬂmﬂ . /7 /5/1 Bayg  OA5T - -
Name Cogy 7 °  St. & No, o City/Town State Tel, No. )
4 .
0. Gearge Lawross PRh Commmssuner £ City Engmreer - Coly Hol/
Name Ste & 0. City/Town State Tel, Hoa
3e ' .
Nanme St. & HNo. City/Town State Tel, No,

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

1
"

Name: St. & Hoe: )
City/Towns State: Teld.Hoa:
4, No, of Pictures taken
5. Degree of Hazard: (if dam should fail completely )# -
1. kinor 2, kioderate_:_
3+ Severe /7: 4, Disastrous
* This rating may change as land use changes (future development) :
6. Outlet Control: Automatic Manual _*7
Operative yess No.
Comments:s (Sp4J 29w S -
7. Upstream Face of Dam: Condition: 5
1. Good 2. Minecr Repairs 7 N -i
3, Major Repairs __ _ 4. Urgent liepairs ______ :j:I \i
anComments: Moo Briisth - ‘




i‘ ) ’ i_‘_;-:..‘
-2~ . Nail 80, 3-/£-97-28/( .
8. Downstream Face of Dams >
Condition: 1, Good ) 2, Hinur Repairs
- z '
- 3. Major Repairs _«7 4. Urgent Repairs
. P P4
Comments: /remype Heavy Growrh 2F 7i!e’-f § SR - ‘j}f""i e
.2 , Evrdence /4/4».7 Fie me i pe - Mamerads (4cefrans
S, Cmergency Spillway: i
Conditions l. Good ¥__75 2, Ninor Repairs :
" 3., lajor Repairs 4, Urgent Depairs - .
L ’ C'UAI};@FA& , P A —~ PR
Conments: Sy /id Gomceske - %7 Conrer a,f) A ‘)Pf//w—«; N V/4 »
O Fhariose Spilluwmy ©5 1% Faed fandd . -
'r 10, Water Level at time of inspection: _8 7 ft. above __. below_«
top of dam £77%. principal spillway, iwj

other "% belscw ur,;v//y,ap' S Ser s

11, Summary of Deficiencies Noted:s

7)Growth (Trees and 3Brush) on Embankment _¢~

J/-Animal-Burrows and {ashouts &rasven idjacet 70 .5 Lnd Ci»_zlck Ly

I, SUcrth Sty Rl 84e SPr/r wrry .'{r;:."':

</ Damage to slopes or top of dam —— '
- - o -
- J,) Cracked or Damaced Masonry See (7, . 1

Z/Evidence of Seepage v

FjEvidence of Piping ——

TV L e
.
“aa,

5) Erosioen See N 8 Hbave

//Leaks N ]

=/ Trash and/or debis impeding flow _—— 1

-

-» Clogged or blocked spillway __ —— ~ "

LY W
A Other =

P

-----------------------------------------------------
..........................
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.12. Remarks & Recommendations: (Fully Explain) L
0f G Hrrvch Sr 27l e Lalirrrre

13,

/
THe Scepsge Frovds T7ss arke /5 e -
# 77 207 a 7 /Pﬁ'fe/\/)[/mu 6 X a't/fv /fsﬂf f

Ton 7Bt o ok AF

For swiFpec Froas

-3- . DL NCs 3-/£-27-2&/

7;11’1 v9 4
9/:- e dla w7 IS PESIT c‘rb/c

. V4 —
//)7'09//.//)6 y/7e ;Cr Oarrr ## 77’ 2F.

Overall Condition:

1.
2.
3.

4,

Safe

¥iinor repairs needed _y~ £ incoptn Zasa a{o.rfrcsé/c

Conditionally safe - major repairs necded

Unsafe

Reservoir impoundment no longer exicts (explain)

Recommend removal from inspection list
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DESCRIPTION OF DAM

e

DISTRICT 3

.'}

I u Submitted by W RPLEAN "Dam No. 3 /f-97~ 28/
. Date §/30/75" City/Town— Frich burg
:.:: Name of Dam Over/fué /@'Jrﬂ/lfr

Secondary (Nerfheas?) dike

' m 1. Location: Topo Sheet No, /90

| Provide 8%" x 11" in clear copy of topo map with location of SO
’ Dam clearly indicated. ijff
E 2. Year built: /872 Year/s of subsequent repairs A A
{ 3. Purpose of Dam: liater Supply v Recreational
E Irrigation Other
; ;: 4, Drainage Area: 2/ sq. mi. acres
! 5. Normal Ponding Area: __/J % acres; Ave. depth
: %: Impoundments 52 a7/l gals.; : acre fto

. 6. Nos and type of dwellings located adjacent to pond or reserveoir

l ) Somrmrer Come i.e. summer homes, etc. % s Cotl Chformreatyon)  ClElg-
7. Dimensions of Dam: Length f0vo % Max. Height _20°Y
Slopest Upstream Face 2./

Downstream Face

. 2:1

1idth across top _co'*

B8e Classification of Dam by Material:

" ' Earth v Conc, Masonry v’ Stone llasonry - -

Timber Rockfill ther /O p RAP UJS. FHce

‘ . . . ,
TLrLTLrat Y, P R
. S B L ’

el et T T,

Bt o LAk VI L AL

9 Ae Lescription of present land usage downstream of dams

80 % rural; zo % urban, '» :

B, Is there a storage area or flood plain dounstream of dam which
could accomodate the impoundment in the event of a complete
dam failure? yes no v~ s

0 :"‘.n PN
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DAM NO. 3- /¥ -97-28/
10, Risk to life and property in event of complete failuzje.

Noes of people .

No. of homes . R
" I
5‘6‘]‘0' No. of Businesses . o
Ho. of industries o Type -
= )
No, of utilities | . Type o
Railroads . . '_'.:
Other dams . o j
J
Other ' . #
11, Attach Sketch of dam to this form showing section and plan g
on &;" x 11" sheet. Lo
12. How to lLocate: = Mé" on T Ptz Zl——é'“f—mﬁ”ﬁ/”&/. 37 ;
Hear g}iw;/y/ e a a/( CIMere Z2A -3/ SYer/feop u%r/.r) onFo e
Gespect A TRIws cw Fesmect To Zre  fes Pk SE =
/—7.,’¢f' Kock Lo L/L;QAV.) ,"/'//«:’/Jc'?c/%d./u. ’@”7 <3 - ‘—-—J -
- =
f v oedlatel; 4 &yacenf Z arel Aler iz 2f T St Sec %""’:-
-

Lo (18 )
Vite & ) Faclore Irs charge Covld Tare 2 aurgel/ C/eﬂnuo//;«lj Opors -
o
Faidvre Jic ur, S

5 @ Drscs NSO
9 A/ 9e Lise /J ’ e
] —- ' é..‘_’ a 7;7"64 * 7 /,/e { p’#ﬂ(r{y RN
qb))§ > a /'(’,L -3 Fe / nr . el
$8 . T ST mces o Prespead SR
v e/, 77 re. # < Y
é’) 5‘,') T . , Co PLrJ ) VP Ll PDY: o‘/‘/,f(r ~CSs / Price @ 743
Q2 9¢ /"’(’r//e Cnd s+ “rerozc* i SFreer Lot h & beasr
'95?? AL, FLIgr P DismriGo . Jaes Coon S L€ FFPue et o
o . -
;"5'\? /J/@f‘r X IFide s TU s s s s ) & phre ceree 7 e rS aé(/gt‘
P Aria A w7 e Yars om Trser, awd @ 7~
g§ < Sa".z"’/;; Pad 37 Fraspo bt A ’ :

L

Lo S A, .o - . } -
5# 5’ q._’: k( A Pl S sAh T Cuwr A, 77- ¥ oy LS @J‘nu/
S sveceyg s ré-_/ Srerfe ; lopsh dur Larbarmk e

T ., ¢
s "' 4
/—' 2.4 ;J,d 2
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rd
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PLAN VIEW OF DIKE

PLAN B ELEVATION VIEWS
DEVELOPED FROM RECORD

AND SPILLWAY
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" REPRODUCED At GOVERNMENT EXPENSE

PHOTO NO. 1 View of 12"
diameter pipe discharging
clear water into stream,

downstream of dam and

R chlorination building.
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PHOTO NO. 2 General view showing location of discharging
pipe in Photo No. 1 and spring with respect to the dam seen
in background.
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REPRODUCEDN AT GOVERNMENT EXPENSE

PHOTO NO. 3 View of 1 to 2
inch diameter plastic pipes
discharging clear water down-
stream of chlorination building,
seen in background.
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PHOTO NO. 4 View of downstream face from the left abutment. ,tii
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PHOTO NO. 5 View of crest and gatehouse from the left
abutment.

PHOTO NO. 6 View of upstream
slope frcm the right abutment.
Note two types of riprap.




M o My e e e o e e s e S
NWENY EXPENSE

AFPRODUCED AT GOV, ..

_ 2 AR
PHOTO NO. 7 Dcwnstream view of toe-cf~dam area and outlet
channel. Chlorination building is at left of photograph.

PHOTO NGC. 8 Upstream view of reservoir area showing dike
and spillway.
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' REPRODUGCED AT GOV EANMENT EXTENSE

oo

PHOTO NC. 10 Twenty-Zcur inch outlet pipe a: downstream
end of spillway.
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X REPRODUCED AT GOVEKNMENT FXPENSE

I T T YUY Y e

PHOTO NO. 11 Dike area to right side of spillway.

PHOTQ NO. 12 View of dike area along access road.

PRI EAEA R

L)

)

.l
AR

L]




p—— - Vo ————— e e e V—r———————
REPRODUICFED AT GOV .. 77 FYPENSE

® : : . . e e ek Pflre
Rt oo AR YR AT s

' \c‘ -~,,

. Photo No. 13 Twenty-four inch inlet pipe from Shattuck Brook/Scott
] Reservolr located to the left of spillway.

-
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{: Phcto Wo. 14 0Outlet for 24 inch pipe shown in Photo No. 10. i
L Qutlet 1s lccated approximately 350 feet downstream of spillway. -
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213 PRODU(‘FD AT GOVFRIATInT FXPFN?E

Photo No. 15 Crest of dike from

point of curvature tou right abutment.

Photeo No. 16 Erosion due to
trespassing on downstream
slope at point of curvature.
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RFPRODUCED AT GOVERNIMENT FXPENSE

Photo No. 17 Upstream slope of dike viewed from spillway
toward point of curvature.
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Photo No. 18 Downstream slope of dike at midheight viewed
from the point of dike curvature toward the right abutment.
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Photo No. 19 Wet area at downstream toe at point of
curvature.

Photo No. 20 Riprap on upstream
face from right abutment toward
point of curvature.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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Jos NoO. 78224/ HH SHEET NO. /
DATE 4‘5-'7? HAYDEN, HARDING t BUCHANAN INC os I%QL
av mA {?B CONSULTING ENGINEERS :U.J,c, Swecr—toe K

'. D BY RO q|,_3|ﬁ BOSTON. MASSACHUSETTS cu:m_(éf-__,gﬁ =

EOvercook /?ésskvo IR

Bulf i 187 Fo 1872

Vo~ &;/7/ P varmes ~smal/

ﬂ/fgca A,:ed : JO.Q a

Loy /'nc:? e drea: O OC& m, ) 40, i‘a

Dam Height i 40't } Siaa Chiss ! Small
5’7“0#3& H 27@*4';:

Hazard [24endial: //54

Test Flood: 1tz PuE 4o pmE Ranse

Use V2 PME -

Vo PME v Zoco X _é/- x ©,¢62% 7C/4‘ ’C;:.S .Z-;::‘:/o-u
ol .5;7;//4«1)/ cou  pass 544—7,‘0@ S will s s

l00 Yo of 7es?# F—"/an au%[/aw o; 70 ¢ #s

d'# Q/C"'J. 835065 . N )

_.de Fc-;a'ArQ Ahd /z.sf.s
, _— “ws
Qb-.-: %7 x (O.4-><Z70)" V3.2 * (40)
sz 45;90001¢-[5 7’;’;"/1..11"@ 5‘0%[/600

Dcvmaqa. pue "ZO ~a, / ure Oy *fr'/aw
—Ektaom _NMedw Dge Flood Stuse@
/Zmp # Cl, gur'/c//m\s_s = /2 3,787

Reads 3 &'+ /8’

Hemeg s 10 g'
Chureh 1 &'
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