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Justification
By

Honorable Edward J. King Distribution/
Governor of the Commonwealth of

Massachusetts Availability CodesIi State Rouse il and/or
Boston, Massachusetts 02133 Dst.1  Special SI

2,-2 MPETED

Dear Governor King: -

Inclosed is a copy of the Overlook Reservoir Dam & Dike Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and a brief hydrological study of the dam. A brief assessment is
included at the 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. In the

-case of this report the release date will be thirty days from the date
of this letter.

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

this program.

Sincerely,

As stated Colonel, Corps of Engineers
Division Engineer

.. . . . .... . . . . . . . . A;>
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

-. Identification No.: MA 00876 (Dam), MA 01335 (Dike)

Name of Dam: Overlook Reservoir Dam and Dike

City: Fitchburg

County and State: Worcester County, Massachusetts

r Stream: Tributary-North Nashua River

.l 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

S,.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. L

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.

a. R r Dma D-• " ! Cverlook Reservoir Dam and Dike-,



The project has a size classification of small and a hazard

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

~ a range between a 1/2 and full probable maximum flood (PMF). The test

flood used was the 1/2 PMF.

The reservoir receives inflow from a drainage area of 40 acres.

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.

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

or dike would be overtopped by the test flood. There are no records

5 of the dam or dike being overtopped. p

There were no indepth engineering data available and therefore,

the condition of the project was evaluated based primarily on the

3 visual inspection, past performance history and sound engineering

judgement.

* It is recommended that the owner engage a qualified registered

professional engineer to investigate the soft, wet areas on the

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 U

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

Overlook Reservoir Dam and Dike
'S....°



the intake structure or outflow through the two water supply lines.

The owner should also determine and correct the cause of leakage into

. K the valve chamber located upstream of the chlorination building.

*' Remedial measures regarding operating and maintenance procedures

. should include the following:

I , 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.

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

stream slope of the dam with compacted fill.

4. Repair spalled concrete on spillway walls.

5. Repair the approach channel riprap at the spillway inlet.

S- 6. Place additional riprap around the spillway outlet.

7. Test and repair (as required) all valves on a regular basis.

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

outlet drain.

9. Install a floor deck for the service bridge.

r 1 10. Develope a formal downstream warning system.

11. Institute a program of annual technical inspection.

The above recommendations and remedial measures should be

. implemented by the owner within 1 year after receipt of this

Phase I inspection report.

Ronald H. Cheney, P.E.

RO" OAF Vice President

~H.
CHENY r. a-r"li' , c~_ ' l | No. 291 3 ;7G'';

"" N103- Hayden, Harding & Buchanan, Inc.

'" - ; ,* ,. Boston, Massachusetts

Overlook Reservoir Dam and Dike
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Overlook Reservoir Dam and DikeThi phase I Inspection Report on. d

has been reviewed by the undersigned Review Board mebers. to our :
opinion, the reported findings, conclusions, and recommsdatios are
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PREFACE

eThis 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 wrich 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

r winvestigation, 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. In cases where the reservoir was lowered

or drained prior to inspection, such action, while improving the

stability and safety of the dam, removes the normal load on the

structure and may obscure certain conditions which miaht 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

S.-. on numerous and constantly changing internal and external condi-

tions, and is evolutionary in nature. It would be incorrect to

Overlook Reservoir Dam and Zlike
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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

r 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

k 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.

iii "ik
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PHASE I

0 NATIONAL DAM INSPECTION PROGRAM

SECTION I

PROJECT INFORMATIONS

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 &

I. 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 71049'02 " .

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
J

of crest (see plan, elevation and cross sectional sketches in

Appendix B).

-2- Overlook Reservcir Dam 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.* S
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-

r" 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 two 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:lV

-3- Overlook Reservoir Dam and Dike
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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

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 eike (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

Overlook 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 fai±ure

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

lives due to an assumed dam failure.

-4- Overlook Reservoir Dan and Dike



Dike failure flood stage will vary from three to sixteen

feet deep. The impact area is almost two miles long and extends

into the heavily developed areas of Fitchburg. At least two

• _ 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.

e. Ownership

The project has been owned by the City of Fitchburg

"* Water Department since it was completed in 1872.

f. Operator

The project is maintained and operated by the City of

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

Superintendent. %ke 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.

-5- Overlook Reservoir Dan and Dike
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1.3 Pertinent Data

a. Drainage Area

The drainage area, 40 acres (0.06 s.m.), is comprised of

wooded, undeveloped land. Two undeveloped roads cross the

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

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

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

diameter pipe line which begins above Lovell Reservoir, to the

north. This pipe line was to be supplied with water from a dam -

proposed for that location. However, this dam was never

constructed. The 24 inch pipe line presently receives some -

inflow from the Shattuck Brook intake (a small ungated diversion

structure with inflow limited by pipe size). Water can also be

added from Scott Reservoir by gravity flow (which is also

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

about 797.5+. The 16 inch pipe and one of the 12 inch pipes are

used for water supply. Their discharge capacity is controlled by

water demand within the supply system. Their maximum capacities

would be about 40 and 20 cfs, respectively.

-6- Overlook Reservoir Dam and Dike *
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They extend to Marshall Reservoir and along Caldwell Street

towards West Street. The third pipe is a 12 inch main drain. It

discharges to the west of 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 --------------- 801+

(2) Maximum tailwater ---- none from spillway discharge

(3) Upstream portal invert diversion tunnel ------ none

(4) Recreation pool ------------------------------- N/A

(5) Full flood control pool ----------------------- N/A

(6) Spillway crest ------------------- (ungated) 835.0+

(7) Design surcharge (Original Design) -------- unknown

(8) Top Dam ---------------- 841.5 (Top of dike 840.2+)

(9) Test flood design surcharge ---------------- 835.65

(10) Water Supply --------------- varies-maximum of 835+

d. Reservoir

(1) Length of maximum pool ---------------------- 1600'

(2) Length of water supply pool ----------------- 1600'

(3) Length of recreation pool --------------------- N/A

(4) Length of flood control pool ------------------ N/A

e. Storage (acre-feet)

(1) Spillway crest pool --------------------------- 187

(2) Water supply pool ----------- varies-maximum of 187

(3) Test flood pool -------------------------------- 196

(4) Top of dike ------------------------------------ 254

(5) Recreation pool ------------------------------- N/A

(6) Flood Control pool ---------------------------- N/A

-7- Overlook Reservoir Dam and Dike
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f. Reservoir surface (acres)

(1) Spillway crest---------------------------------- 11.2

(2) Water supply--------------------------- maximum 11.2

(3) Test flood pool--------------------------------- 12. 0

(4) Top dike--------------------------------------- 15.6

(5) Flood-control pool------------------------------- N/A

(6) Recreation pool---------------------------------- N/A

g. Dam and Dike

(1) Type----------------------------- gravity, earth fill

(2) Length-------------------- 370'+ main dam; 900+ dike

(3) Height--------------------- 47'+ main dam; 25'+ dike

(4) Top Width------------------------------------- 20.0'+

(5) Side Slopes------------Dam-U.S.2H:1V, D.S. l.5H:1V;

Dike U.S. 2.5H:lV D.S. 1.5 to 1.75H:lV

(6) Zoning----------indications on D.S. side of dam only

(7) Impervious Core------------------------------ unknown

(8) Cutoff---------Stone masonry wall-dam; unknown-dike-

(9) Grout curtain----------------------------------- none

(10) Other----------Riprap on U.S. slope of dam and dike

h. Diversion and Regulating Tunnel--------------------- none

i. Spillway

(1) Type-------see photo 9, 10' long x 6.2' high x 80'

wide concrete channel

(2) Length of weir--------------10' (bottom of channel)

(3) Crest elevation------------------------------- 835.0+

(4) Gates------------------------------------------ none

(5) U/S Channel------------------------------------- none

(6) D/S Channel------- drop-off to 24" CIP, see photo 10

(7) General------------------- added to dike about 1960+

-- Overlook Reservoir Dam and Dike



Regulating Outlets

S Regulating outlets have been discussed in detail in Sec-

tion 1.3.b. Briefly, they consist of a 16 and 12 inch water

supply pipe and the 12 inch main drain. The three outlet pipes

can be controlled by manual gate valves located in buried --

. chambers at the downstream toe near the chlorination building.

The main drain also has a manual valve inside the intake

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

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.

The other downstream gate valves are reportedly operable but they

are not normally operated and are kept open at all times.

Outflow is regulated downstream at the Marshall

r- Reservoir regulating station. Overlook Reservoir is brought into

use during periods of high water demand.

- - -9- Overlook Reservoir Damn and Dikej
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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

17 [A design plan dated 1871 and a pipina detail 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- verlock Reservoir 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

be based primarily on the visual inspection, past performance

history, and sound engineering judgement.

c. Validity

The field investigation indicated that the external

features substantially agree with the supplied information.

.. ve c .. . .. . . . . . . Dike



SECTION 3

VISUAL INSPECTION 0

" 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.
V 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

hydraulic 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

3 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:IV.

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 S
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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

riprap appeared to be in good condition.

Crest

The crest of the dam is approximately 20 feet wide. As

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

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

Downstream Slope

The downstream face is on a slope of 1.5H:lV. Although

trees and heavy brush have been removed, remaining brush and

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 Ok

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

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

view in Appendix B).

The downstream face of the dam is generally undulatory. A

bowl-shaped, shallow depression was observed in the downstream

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

depression located approximately 15 feet below the crest. This

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

trees were observed at the lower portion of the downstream face

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

-13- Overlook Reservoir Dam and Dike
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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-

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

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

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

F 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 roadway

- 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 stream.

Downstream from the 12 inch diameter pipe, clear water was

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

- diameter plastic tubes (photograph 3), which appeared to be waste
L

* - 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 900 bend at about it's midpoint.

* f There is a concrete spillway structure between the dike and

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

Photo 20 shows the upstream slope from the right abutment to

the point of dike curvature and Photo 17 shows the slope from the

spillway to the point of curvature. The upstream slope is

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.

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.

No slumping or slides were noticed on the upstream slope. -

Crest

The crest of the dike is 20+ feet wide and is unpaved.

Vehicles may drive along the entire crest gaining access from the

right abutment. Vehicular traffic has caused minor erosion of

the crest as shown in Photo 15. The dense growth along the

upstream and downstream slopes is visible in Photo 15. _-

No misalignment or unusual settlement of the crest was

observed.

Downstream Slope

The downstream slope is inclined at about 1.5 to 1.75H:1V.

The slope is covered with dense growth including many small trees

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

on the slope.

Photo 18 shows the downstream slope at midheight viewed from

the point of dike curvature toward the right abutment. Photo 16

shows a deep erosion path that has been worn on the downstream
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slope at the point of dike curvature. The path leads from the

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

*I with free water standing at some locations. At the time of the p

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.

"c. Appurtenant Structures

The spillway is a 10 foot long by 6.2 foot deep con-

crete channel. It is located adjacent to the left abutment of

the dike, at the north end of the reservoir. Photographs 4, 6, 9

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 "

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

inlets into the intake structure through a screened opening and

- outlets into the two water supply pipes. There is no known control

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

•access bridge to the intake structure was being replaced. The deck

had not been installed at the time of inspection.
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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.

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

or purpose was found. The two remaining water supply pipes pass

through the chlorination building and then into the other valve

chamber.

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

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

valve chamber. It appears that the Water Department has small

sampling lines and additional chlorination capabilities inside the

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

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.
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Manhole covers were removed from atop both of the valve cham-

bers for observation. The water level in both chambers was fcund to ILL

be approximately 7 feet below the surface. These chamber's manhole

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

. d. Reservoir Area P

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

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.

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

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.

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

or due to overtopping if it should occur. Such erosion, if left

unrepaired, could cause failure of the dike.
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SECTION 4

OPERATIONAL PROCEDURES

4.1 Procedure

The purpose of the dam is water supply. Normally the 2

water supply outlet pipes remain open, the 12 inch drain gate

is closed and the outflow from the chlorination buildinz into the

City water system is controlled by a downstream regulating station.

4.2 Maintenance of Dan

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.

K 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
L

should be performed on a regular basis. The outlet valves

should be periodically operated to evaluate their condition.

V 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.

Overlook Reservoir Dam and Dike
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SECTION 5

HYDRAULIC/HYDROLOGIC S

5.1 Evaluation of Features

* a. General S

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) S

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

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

3line, 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

J- 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-

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.)

for a 107 s.m. drainage area on March 18, 1936.
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The level of the reservoir varies, but is usually below

I 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

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.

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

drainage area and general vicinity show them to be generally as

indicated on the U.S.G.S. map and as described in Section 1.3 of

this report.

e. Test Flood Analysis

Due to the projects small size and high hazard potential . .

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

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

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 runoff without the

water level reaching elevation 835. With the water level assumed

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

voir to elevation 835.65. The test flood outflow would be about
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70 cfs. The dam and dike would not be overtopped. The spillway

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

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

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

cfs. The failure impact area is confined to a "narrow" outlet -

channel which extends about 3000 feet to West Street and the

North Nashua River. Most development occurs near West Street.

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
S

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

reach 12 to 16 feet.

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.
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Additional damage could occur along West Street as

floodwaters flow over the street. Beyond West Street and the

mill buildings, the ground level drops towards the North Nashua

River.

Since there is no spillway discharge to cause flooding

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.

Dike

The dike was assumed to have failed with the water level

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

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. -.

The failure impact area extends about two miles, from

the dike into the downtown Fitchburg area. Little development

occurs within the impact area (several roads and five houses)

until 4700 feet downstream of the dike, at Mechanic Street, where

numerous structures were built in the "narrow" outlet channel.

Flood stages between the dike and Mechanic Street will vary from

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

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

feet deep, due to their locations near brook crossings.
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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 !1

flooding.
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SECTION 6

STRUCTURAL STABILITY P

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 is the result of

seepage through the dam.

IL The roots of large pine trees at the toe of the main dam

- opposite the chlorination building could shorten seepage paths if

a tree blows over.

The visual examination revealed the following potential

structural problems at the dike:

(1) The presence of soft, wet ground and standing water

at the downstream toe may be the result of seepaqe

conditions which, if not controlled, could lead to

the failure of the dike.

(2) 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

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

shorten seepage paths that could lead to internal

erosion of the dike.

A dense cover of vegetation on the downstream slope

makes it impossible to inspect the dike and

downstream toe area adequately.

b. Design and Construction Data

According to drawings dated 1871, and inspection reports

dated 1924, Overlook Reservoir Dam has a masonry core wall foun-

ded in "rocky soil", and the embankment consists of earth and

rockfill with a zone of "selected material" placed on the down-

S"-stream side of the masonry core wall. Details on the embankment

- construction are not available.

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

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

was available.

c. Operating Records

Inspections conducted by the Commonwealth of Massachu-

setts Department of Environmental Quality Engineering in 1975 and

1976 concluded with the recommendation that a consultant inspec-

tion be conducted due to the seepage noted. Letters from the

D.E.Q.E. to the City dated February 24 and December 21, 1977 list

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

*N 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

.- 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

analysis.

- -
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SECTION 7

ASSESSMENT, RECOMMENDATIONS AND -

S
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.

5 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

The recommendations made in Section 7.2 and the

remedial measures suggested in Section 7.3 should be implemented

within one year after receipt of this report by the owner.

d. Need for Additional Investigation

No additional investigations are needed to complete the

Phase I inspection.

7.2 Recommendations

The owner should retain a registered professional engineer

to:

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

of the dike.

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

slope of the dike.

(3) Specify procedures for removal of trees and their root

systems from the downstream slope of the dike and from

the downstream area of the main dam directly opposite

the chlorination building. Specify procedures for

removing remaining stumps and their root systems from

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-

take structure or outflow into the two water supply pipes.
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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 0

a. Operating and Maintenance Procedures

The owner should implement the following:

(1) Remove the brush and briers from the downstream slope 0

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- .0

stream slope.

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

(5) 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.

-3:- verlook Reservoir Dan and Pike
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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.
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VISUAL IrNSPECTIflM CHECKLIST
PARTY ORGAN~I ZAT ION

-PROJECT Overlook Reseryoir DATE April 1.1, 179 67

TIME 10:00 Am

WEATHER 300 F clear

W.S. ELEV. 330,.2t U.S. DN.S.0

PARTY:

*1 Ron Ch-enev HiHB 6. Bob Stetkar GE1

2.__Dave Vine HHB 7. Maurice Caron-FitCALurg Water Dent.

3.Mike Angi eri HHB 8.

* ~Dan LaGatta GEl 1__________________

4.9

John France GE!

PROjEC TR INSPECTED BY REIARKS

1. 'wvRon Chenev. nay~-e Vike An -ieri

2. Service Bridce to intake Buildinc ?on Chene'r

3. :am Ernankment Dan LaGatta, john :rance, 2oc- Stetkar

4~Hydraulic ,'Hvdrologic Mike Angieri

S 5. Di'ke* Dan :.aCatta, Rcn~.hnv v

6.

* 7.

-t:e nrs--ect-o' on June 17, 2.98C

LS



' ~ OVJLC7 Rv=.c -.SERvo:R OAM .EApril 1I 979

'E:7 F,-TU2C Embankment 3Dam 0 . LaGatta. -. rance

G~A eotechnical !Encineer lAMVE R. Steikar

A AREA I ALU'AT FD77I .

^res-, E"Ievatior 841.5

Cirren' ?co", ;--,a'4 o 830.2+

4.7 rax -, .;:-,Culiflfz ,3Dt Unknown

Surface Crac~.s None observed

avemcnt Zoflditicfl None. Sand and gravel road on crest

Mo/enent or Set:zIer!ent o-F Crs None observed

..ateral None observeA

'3.iC3rmcn t No misal 4annent observe

-ct-4~Za~ArIif No misalignment observed

-ondr-':cn a: "buzment -id at Conc re e ood

C .1 -catons of MO,ewcn: of 'trucur3 No structural izems on slopces
te--rns on Sloces

I.Several animal hcles and one footmat-bres')assn( on toee to crest at Sta 2+00

SI ucn4 rrn or E:r!cs ion 0'. Sloes or Possible slouching of downstream slopze
betwen ta 2640and 2>iG. Scme erasl.or.

* Abu~entsof downstream slate-vex-, rouch undulatcrv

ZCK~ ~::~n- ?iranFai>resUpstream riprap -n cocd condition. No
I~~ipa on~da dontra slope~ a z

>* ::;ondonsrem:ear:o
* None cbserved

:nil es ::r~ i a -tostrcea app:=x.

Iscme decressions in downstream s-*ote fri
-ot:ed st.:*:rs. :c'.nrstzeam. 3!cte 3

:op r uos,:ream s...oe are zrass :cverec
Copy available to DTIC does not A3 and have sz:-ts ps recent!-? zut -r-ish
fPermnit fully legible reproduction



OVROKREEVI DIKE June 17, 1980

p c-*- Lbanknent Dike .D.?. LaGatta

13:7 T*7- eotechnica. Engineer .:R.H. Cheney

Structural Engineer

Cres. :A'~!840.2

Unknown

S irAa c ,_,:3None observed.

No pavement on dike.

-2 ie-" r-S None observed.

e-. C~ a.. c ~ fo o. ainen observed.

Good

-~ ..:~ None.

I ~ ..7 Cne oath1 on d.s. sloce leadina fromn
roadwav at toe to iike crest. No
sloughiric or erosion observed.

-. Riprap in good condition -at and 3 f
above waterline.

- . . .. ~none obser*ved.

.1Seepage obser-7ed -:wo 'ocatisn, see
- text.

l one obser-ved.

-.. .... .-. .:one c ts e r:e.

-. " one otzser-:e-.

S. -. - ... n e.

* Copy available to DTIC does not

... .. .. permit fully legible iepioductioll
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PERIODIC INSPECTION CHECK LIST

PROJECT Overlook Reservoir DATE Aoril 11, 1979

PROJECT FEATURE :ntake Structure NAME Ron Cheney

DISCIPLINE Structural Engineer NAME Dan LaGatta
Geotechnica2. Engineer

AREA EVALUATED ICONDITIONS -

OUTLET WORKS - INTAKE CHANNEL AND

INTAKE STRUCTURE

a. Approach Channel None

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris Stone -aasonrv gate house is also
the intake structure.

Condition of Concrete Lining

Drains or Weep Holes

b. Intake Structure
Stone works apcears in good zondition

Condition of Concrete
Access br~dge being re-placed. L-eck

Stop Logs and Slots not in Place at time of ucstrean.



PERIODIC "NSPECTIONL CHECKLIST
PROJECT Overlook Reservoir DATE Aar 0-0

PROJECT FEATURE-- Control Tower NAME Rofl Cheney

Ik DISCIPLINE str'.zturai £rai-a NAME 0an LaGatta

:;eotechnical "Engineer

AREA EVALUATED CONDITIONS
O UTLET WORKS - CCNT.%'rROL TOWER

a. Concrete and Structural Control tower and intake building
one and ::he same.

General Condition

Condition of Joints

Spalling

*Visible Reinforcing

Rusting or Staining of Concrete

Any Seepage or Efflorescence .-

Joint Alignment

K Unusual Seepage or Leaks in Gate
Chamber

Cracks

Rusting or Corrosion of Steel

b. Mechanical and Electrical None. Al! valves manuallv
ocerated.

Air Vents

Float Wells

Crane Hoist

El evator

Hydraulic System

Service Gates

Emergency Gates

Lichtning ?rotection System

:mercncyPower System

Wiring and 1Li11hti ng System i w
G3a-,e C;,amcer



PERIODIC INSPECTION CHECK LIST

PROJECT Overlook Reservoir DATE Acril 1!, 1979

PROJECT FEATURE Outlet Works NAME Ron Chenev

DISCIPLINE Structural Enqineer NAME Dan LaGatta

Geotechnical Engineer j
AREA EVALUATED CONDITIONS -

OUTLET WORKS - TRANSITION AND CONDUIT "'

General Condition of Concrete None

Rust or Staining on Concrete

Spalling

Erosion or Cavitation

Cracking

Alignment of Monoliths

Alignment of Joints

Numbering of Monoliths

Vl

.. . .

. . . . .. . . . . . .* . .
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PERIODIC INSPECTION CHEC:K LIST

PROJECT Overlook Reservoir DATE ,nri 11 10-70

PROJECT FEATURE Outlet NAME Ron Chenev

DISCIPLINE Structural Engineer NAME Dan LaGatta

Geotechnical Engineer

AREA EVALUATED CONDITIONS
OUTLET WORKS - OUTLET STRUCTURE AND

OUTLET CHANNEL oitlet works consist of 3 pipes
(two 12" and one 16") exiting

General Condition of Concrete from the gatehouse. One 12" and

the 16" feed the City Water System.
Rust or Staining Remainina 12" is main drawdown.

Gate to this main draw down located
Spalling in the gatehouse has not been

operated in 20+ years. Additional
Erosion or Cavitation gates located in valve chamber

at downstream toe of dam. Draw
Visible Reinforcing down gate reported as broken.

Any Seepage or Efflorescence

Condition at Joints

Drain Holes

Channel 12" drawdown empties into brcok

downstream of toe.
. Loose Rock or Trees Overhanging

Channel

* Condition of Discharge Channel .

1<'1

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



PERIODIC INSPECTION CHECK LIST

PROJECT Overlook Reservoir DATE April !1, 1979 & June 17, 19C " "

PROJECT FEATURE q i .v ,, NAME Ron Cheney -

DISCIPLINE Structural Encineer N4.IE Dan LaGata

Geotechnical Engineer

AREA EVALUATED CONDITIONS -

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS No separate approach channel

for scillwav.
Rioranced lined *.S. face of embank-ment is channel. Some setzlement of

General Condition sone has occurred.

Loose Rock Overhanging Channel None

Trees Overhanging Channel None.-

Floor of Approach Channel Stone

b. Weir and Training Walls b. & c. make-up weir/outlet channel

General Condition of Concrete Good

Rust or Staining No rust observed

Spalling Some spalling on concrete walls

Any Visible Reinforcing None observed

Any Seepage or Efflorescence Some efflorescence on walls
-.- 4

Drain Holes None

c. Discharge Channel Channel and soillway are combined

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel None

Floor of Channel Concrete-ood,

Other Obstructions None

Bevcnd concrete spillwav_ . is 24" -ner~round
-cndu'- which aischaraes in .cods-,

r.,x~ma_ 350 feet -cwnszream..

. " . - .

• •. •• •.............. . . ..



PERIODIC INSPECTION CHECK LIST
PROJECT Overlook Reservoir DT 1~~

*PROJECT FEATURE service Bridge NAE Ron Cheney

*DISCIPLINE Structural Engineer NAME C-an LaGatta

Geotechnicai. Engineer

* AREA EVALUATED IICONDITIONS
OUTLET WORKS - SERVICE BRIDGE

Bridge being replaced.
a. Super Structure Bridge leads to intake building

Bearings Stone

Anchor Bolts Welded steel rods

Bridge Seat Stone

Longitudinal Members Steel

Under Side of Deck No deck-being replaced

Secondary Bracing Steel

Deck None-beina replaced

IDrainage System None

*Railings Steel

Expansion Joints None

Paint Recentlyv-bridge is new

b. Abutment and Piers

General Condition of Concrete Stone work accears =cod

Alignment of Abutment Good

Approach :0 Bridge Good

Condition of Seat and Backwall Good

L
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- -.- : --.-.- .- - . - - - , . .. . . . . . . .. . ., - - . . . . . .. . , .. . _ - - -, , v .

LIST OF ENGINEERING DATA

1. Limited Design Plans

2. Post Construction Inspection Reports

Item 1 is available at the City of Fitchburg
Engineering Department

Item 2 is available at:

a. Worcester County Court House Engineering Department
b. Department of Environmental Quality Engineering

Division of Waterways
100 Nashua Street
Boston, Massachusetts 02014

--I

i '..,

.................................................................
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DIKE AREA TO N4ORTH
12 DRAIN LINE

Nr,:OE OF SLOPE
(ESTMATD) SONEOv_ 2 H:IV

INTAKE BUILDING

.- SUMMER CAMP TOP OF DAM

12" WATER

12" DRAIN -J-16" WATER

TOE OF SLOPE TOE OF SLOPE*.-

TOP OF
SLOPE DRAIN P~~

TOE OF SLOPE

VALVE CHAMI GRAEL

CHLORINATION BUILDING

PASS VLECAK

TOE OF SLOPEWAE

OUTLETI BROK

PLAN VIEW
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~~~~~.~~~~ R&tR1 ~~ 7T~~U fT N~~

L2 H: IV SLOPE

370±
_________________INTAKE BUILDING

ACCESS ROAD tEL84.I
1 1/2 H:I V SLOPE

S IOE OF SLOPE

EL. 812

CHLORINATION BUI..'

j RETAINING WALL EL.

GGR A E L ROADEL. S02~

OUTLET CHANNEL

UILDING
12" DRAIN INVERT EL. 794t

3+70 2#00 0400
DAM ELEVATION

ST.00 AOR ALO PSRA LP ETAUMN
STA i0~ MASONRY WALL ON UPSTREAM SLOPE LEGHT ABUTMENT

H-AYDEN. HAR::N3 8BjCH'N,~ INC kiS ARMY ENGI'-'
C%Su.."'Nr E4G%EELS coops

GCc5'0%, MASSACNJSE!TS *ALI

"^TIC-NAL PROGRAM OF INSPECTION OF-.-

PLAN III ELEVATION VIEWS.*-
DEVELOPED FROM RECORD
PLANS & ON -SITE FIELD INSPECTION. OVERLOOK RESERVC-

FITCHBURG

aut.to*



..ilEpRnlfl-Fn AT rnvt/ ________ENA

370*-
INTAKE BUILDING

CHLORINATION BUILDING

RETAINING WALL EL. 807*

i 12" DRAIN INVERT EL. 7 96t

+70 2#00 0400

DAM ELEVATION

Si A + 0=M S N Y W L N U S R A L P E TA U M N
3A +70= MASONRY WALL ON UPSTREAM SLOPE LEFHT ABUTMENT

~iAYEN l.AR.N38 6j.-ANA%,.INC LIS ARMY ENGINEER DIV NEW ENGLAND
CI%Sj-TING EN%EtrS CORPS OF ENAENWi CS'0%. MASSACm-iSEITS WALTHAM, MASS

NATICNAL PROGRAM OF INSPECTION OF NON-FED DAMS

VIEWS
~ECORD EE V I
ELD INSPECTION. O E L O

OVROKREEVI

FITCHBURG MASSACHUSETTS

JUNE 1979



* REPO~eft AT GOWA"#*AT fXPNkE.-.

CHLORINATION BUILDING 82
5' RETAINING WALL EL ±

*~~~' rif"c7 "4ZZ

16"~~~~~L 80 1 AE UPL IE

1"12 WATER SUPPLY PIE

T2 DIRAINTIO PIPEE

6~~1" WATER SUPPLY PP 26

VALVE FORI P2IPRAI

' SECTION THROUGH INTAKE STRUCTURE
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Rf PRoDIJCFI) AT GOVERNAENT EXPENSE

19 5'± ACLSS WALKWAY

FL S41.5 1 11.

57*MASONRY CUT-OFF WALL

3 4.5-f

-rr

- OUTLET PIPES 1 -1S",
VALVE CHAMBER 2 -12"

VALVE F.

SECTION AT INTAKE STRUCTURE

SECTION DEVELOPED F.

PLAN AND ONSITE FlI-.-

--- .. S SJ-At%4N I%,- iS ARVY E-NE'EC'.

P.,!N INLET PIPE 4.ENL ~GRM C ~ CTION OF- M.

OVERLOOK RESERVOF

FITCHBURG

IA GU T . "i~pc



RirPRODUCEt) AT GOVIECIMENT EXPENSE

(INTAKE BUILDING

95 IACCFSS WALKWAY

'OUTLET P;PES 1-16"
2 -2"VALVE FOR 12" DRAIN

INTAKE STRUCTURE

SECTION DEVELOPED FROM RECORD
PLAN AND ONSITE FIELD INSPECTION

5.Zl M,5 ETS *ALTM1AM. WASS

i.A ~~O~Y %Si;:CTION OF NON-FED C_" V

OVERLOOK RESERVOIR DAM

FITCHBURG V4_____ YAE. H .C1S T T S

i UGUST, 98



* EMBEDDED UNDER GROUND
(RIPRAP COVER)

Ip
24" CIP WASTE PIPE 0__

24- INLET PIPE FROM
SHATTUCK BROOK AND
SCOTT RESERVOIR

EMERGENCY SPILLWAY

I CONCRETE42
II SIDEWALLS

c4-mI500
C0

PLAN VIEW A

0

SECTION A-A/

NATURA7-



RFPROOLICFD AT GOVERNV" r FXPENSE

TOP OF SIDEWALK

834.5± 3' COVERF

79.5'_______________ 24*CIP WASTE P--.

SECTION C-C

'20

_7 .9 J

SECTION B-B

* 1 0

HAYDEN, HARDING & BUCHANAN, INC US ARMY ENGEER DK7
CONdSULTING ENGINEERS CORtPS OF ENGI'-..'

BOSTON, MASSACHUSIETTS WALTHAM.h

*_NATIONAL PROGRAM OF INSPECTION OF NON-..

TURAL GROUND

OVERLOOK RESERVOIR D....
PLAN SELEVATION

VIEWS DEVELOPED
FRM UN 90 FITCHBURG MASS.-

-'ON-SITE INSPECTION T CL

-, - ~SCALE NOT T CL

JA UY15
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24*CIP WASTE PIPE
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SECTION B-B

HAYD~EN, HARDING 8 BUCHANAN, INC. U.S ARMY ENGJNEER DIV NEW ENGLAND)

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

OVERLOOK RESERVOIR DIKE

F I T C B U R GM A S A C H U E T T



-. /;z-30- 7

62 ,, I..iC i" oil~ri4
* 0

? ~ \V Y /*~ 6 e~ L . j~ c~ . (~ C7 ,U ~

/C /-e 1,- /.(.,)7,'

December 21, 1977

The Honorable Hedley BraV, Maor
City of Fitchburg Mk
City Hall
718 Main Street
Fitchburg, Mass.

RE: Damn #3-14-97-28 C"verlook Reservoir (So. Dyke)
Damn #3-14-97-28.1 Cverlook Reservoir Damn
Darn #3-14-97-34 Lovell Feservoir Dam
Darn 5~3-14-97-37 -scott Reservoir Dam

Dlear Mayor Bray:

Gn February 10 and 2.4, 1977 you were notified of the unsafe condition
* ~Of the above referenced damns. YOU were urged on both occasions to

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

Please advise me by January 6, 1978 the name(s) of the REr(s) the
City has retain~ed to oversee the rehabilitation ofthssruue.

Provided herewith is a copy of Chapter 253 Sections U-4h9 inclusive
as amended by Chapter 706 of 1975 Of the6 rassachusetts General Laws
that define our jurisdiction and authority should any order not be Com-
plied with.

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

Sincerely, C. -3'

For the Cormissioner

CC: David Standley, Comm.

t John J. Lyons, DME 3*
'ils Regan, Dis. #3

COPY available to IDTTC doeq notPermit fully legible reproduction

!67.



EXECUTIVE OFFICE OF ENVIRON1ENTAL AFFAIRS
JP DEPARTMENT OF ENVIRNM0ENTAL QUALITY ENGR.

DIVISION OF WATERWAYS
-. 40 a -- e.vJvm0W

- ,. - ..

February 24, 1977

The Honorable Hedley Bray -

Mayor, City of Fitchburg
City Hall - .

718 Main Street
* Fitchburg, Mass. - " ..

RE: Letters dated 2.10.77
Insp. Dams #3-14-97.28.1 Overlook Reser. Dam Mi

" #3-14-97-34 Lovell Reserv. Dam
- " #3-14-97-28 Overlook Reser. (So. Dyke)

. " #3-14-97-37 Scott Reser. Dam
.- . .- .

Fitchburg, Mass.

Dear Mayor Bray:

On June 10, 1976, an Engineer from Mass. Department of
Public Works made an inspection of the above dams. Our records
indicate the owner to be the City of Fitchburg. As a result of
these inspections this Division has rated these structures unsafe .. .
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 application form which must be ."-

completed and returned to this office for review and approval before
any major repairs or alterations begin.

I
Please notify this Division of your intentions or measures

in process which will correct this situation.

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

V y ours,-

±JOHN ANNON, P.E.
F.DeR.:eh CHIEF ENGINEER
CC: D.h.E. DIST. #3

D.D.E. " #3
Ernie Giroud, Conimr. D.P.W.

w' ; 7-- -t . i

p... . ' . . - . ' . ,. : .. - ,. . . .. - . -.- .- .,. ' . - -,. . ' -, -...,-. -. '. ' .' .,. . ' -,. .. . . . ... , , . , - ,- ... . , . .:



INSPECTION REPORT -DAJ;S :.LD 1%Z I •

" . Locat'lon: City/;ewn , F .h 1% t-c Dar- No. 3 -4-7-"".-

flame of Dam ORer|ooK ?eerJaI r Inspected by 942IZIcI/

-6hl ou-ml,) v e Date of Inspection

2. O,ner/, , pert Assessors _________ Prey. Inspection_ :

I Reg. of Deeds ._._Pers. Contact ______'_

.9c w. Air/CY gra - , - 1/I- 44 /fi'1/ , -P/rkhw.y S
ila me evpy r' St. No* City/Town State Tel. No.

2. Atwi/C 61--ou,-cI - 6/ff1V7.CFPUWle Uloelr- /;VcAk v t-
Name St. & No. City/Town State Tels No,

'* 3.
Name Ste & No. City1Toin State Tel. No.

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

Names St. & Ho.:

City/Town: State; Tel Io,.

4. No. of Pictures taken__ _____

5. Degree of Hazard: (if dam should fail completely)>.

1e l.inor 2. _ioderate. "

3. Severe ii - 4. Disastrous ..... _.__ _'_'__

" This rating may change as land use chances 'future development) .

6. Outlet Control: Automatic M._anual .__-_

Operative yes; No* -..

Comments:

7. Upstrea. Face of Dams Conditions

1. Good 2. I;incr Repalrs {

3. Major Repairs - 4. '.-int i:epairs

no Comments: h .s 6? Clode O ,4 *- e c6 111S a&~ ~ 74--

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

................................................. A/,,#..............,o/ .....



1 -. 0

~~~-2- TV: :o.3-,- 907- 2J1

8. Downstream, Face of Dam:

Condition: 1. Good . 2. Minor Repairs "

3. LJaJor Repairs 4. Urgent Repairs

# Comments:, 14 -y -,F 8F dst, oj o(.J. J/0,,e.. ke'-ey..--,
,/d OJ '51-C/71 ,, , ).- 64 &-,/& hee~S C 'Z/ /IX IV ,4s 4 o Je r-,&' / . e AY ,. -1 e41 a "y--=
9. Emergency Spilway zit. IS lo/ /oc*. 4lOu /So/14kc ,W-4 -. /v l

Conditions 1. Goo' 2 Minor Repairs

3. iiajoz Repairs.- 4, Urgent fepairs .... __

Comments:

10. Water Level at time of inspection: ft. above__._below-

top of dam L5. principal spillway_"-__

other____________

11. Summary of Deficiencies Noted:

Growth (Trees and Brush) on Embankment

Animal Burrows and Uashouts -

Damage to slopes or top of dam .SA(7)

Cracked or Damaged Masonry "-_---_--___

Evidence of Seepage t.

Evidence of Piping _,__ _ _ _ _

Eros ion -

Leaks -

Trash and/or debis impeding flov _ _ _ _ _"-

Clogged or blocked spillway

Cthe -

/ J..' 0 Z- 71- 6

~~~~~~~~~~~~~~~~~~~~~.'*°-.'...........' ... . . .. -. . ., . . . ... ...... o. . .•.. .. -.-......... ""

' - - = ". - " " " • " • " e " _ " ° ." . . " ." . " " " " . " • • " . " ' . , • - ." " " " " " " " - . . " t". . • .



-3- Di. O.Z

12. Aemezks & Recommendationsi (Fully Explain) / O

,o, d, S- e.

lIo.U¢ rre C 1;,"4u.L j tleelez e2 1.7 a'c -S -..
e~- e2'K wtl / 4 c.:.:::.s

* c'2 /ei', -6 ,,,, c,_ I do'
•z •.b .. 'a

64 Sh If A
.

do 0: L, I

-i I

2. M-o.rp i.-eee

.• 6

" - " %

3. Conditionally safe -major repairs necded _______

4. Unsafe __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5. Reservoir impoundment no longer exists (explain)

R1ecommend removal from inspection list _______

13-,I, 9-

. . . . . . .7



INSPECTICN REPORT -DAI;S A7i:D .. "VOIflS

1. Location: City/oe.n ,C-2- Dan No. -/4-9e '.

I-lame of Dam '/ . , Inspected by .VEgA-J PZA'M_.I_

/(Joo) " Date of Inspection

2. Owner/s= pert Assessors Prey, Inspection______________

Reg. of Deeds Pers. Contact.''"

1. 7e , ' c' A a, .', de , - c*? 6/'A , J. ,6,,,-y, 4-,
Nane '4y 7 St. & No. City/Town State Tel. No.

2. _ ? eaA / /4 '-
Name St. & io. City/Town State Tel, No.

3.
Name St. & No* City/Town State Tel. No.

3. Caretaker (if any) e.g. superintendent, plant manager, appointed

by absentee owner, appointed by multi owners.

Name: St. & No.,:

City/Town: Statet Telilo.•

4, No, of Pictures taken 06__._

5. Degree of Hazard: (if dam should fail completely)k

1. Linor 2, Moderate £"""

3. Severe ... .. 4. Disastrous .... __ _ _

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

6. Outlet Control: Automatic Manual " ""

Operative all, yes; .... _No. ""

Commentss = .

7e Upstrearm Face of Dam: Condition:

1. Good _2. MIncr Repairs -

3. Major Rfepairs - 4. Urgent hepairs -

• n-.Comiuentss ,,' -";-4 Xlo ../: """ ' d 'J '- - --

Copy avcilable to DTIC does not
permit fully legible rep:cduiflon B- i

-. '. -... ......... .,.. . . .......... •. .. .. .. .. ." -.
. . . . . .... . . ., * , .. . . -.*. .. . .. , - - , .,. , : ... .... .. ... .-. .. , • .., , ,, , ., ,,,*, , ., . .. . . _ ., ,, ._-- -. - ,- .-- .-..,..



-2- r,.- 1:o. 3-/v- ?9- 2" 0

8. Downstream Face of Dam:

Conditions 1. Good 2. f.inur Repairs "

3. Liajor Repairs ,." 4& Urgent Repairs .... _..._

-: Comments: ,B ,j-/ AV J. Al-ce. 3O "x fa ' .o ., e -

U g, ~Emergency Spillway: A'co - ,Pl'je. /1, A../ 'a, S

Conditions 1. Good 2. Minor Repairs "-_-

3. Lajor Repairs_. 4. Urgent epairs ..... _"____

Comments:

.0. Water Level at time of inspection: -' ft. above . below].

top of dam ,__b principal spillway_.,_'-_

other_

.1. Summary of Deficiencies Noted:

K )Growth (Trees and Brush) on Embankment , J 2- ,4c=. .

")JAnimal Burrows and--';ashouts / /'i' ' .'.'

',Damage to slopes or top of dam " .... 4-., L' 4,7Uo.., A .£. ,.I4ce ''J W"v -t "i, t 4/ il'. - c " / 0';--

d Cracked or Damaged Aasonry -

.* ,'Evidence of Seepage ,"

*" F,!Evidence of Piping -

CEos ion 5.. C.) _ _ _ _ _ _ _ _ _ _ _ _ _

',tLeaks -

1.Trash and/or debis impeding flow ---- _:"'-"_-

,Clogged or blocked spillway

"" '<,Othe-

CoPY Qva1Obl to DTIC dr ot

permit fully 1egible 1 .odactio' 
"

. ..:-:.--erm

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

- ' . t'.t ... C t ' ,. . . .. it .V:.C '2 . *. * .:'



12. Remarks & Recommendations: (Fully Explain)

cVe I-rSyj' G~- ~4

401, o-/ d, / L. zC " P4,o c A, /'/1.--.

/4,. .,c7 .- 7e;-f Ae a

, 9J 9A ~ ~ ~ ttp / v43 d 0 I

) L a / .ifa 7;;--

-,,,.. --. 0.
LA,

I A.'

13. Overall Condition:

1. Safe_______________________________

2. Minor repairs needed zlvr-l 114, 1$ ~ .,~//~~ IV'c4/

3. Conditionally safe -major repairs ne-ded_______

4. Unsafe,.__ __'__-"_-

5. Reservoir imipoundmnent no longer exists (explain)

R~ecomnmend removal from inspection list _______

Copy avdilable to DTIC doeq not-
permit fully legible rep-oduc.o, 

'

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

.. . .. . . . .. . . . . . . .. . . . . . . . ... ,



DESCP.IPTION OF DA1,

DISTRICT -

Submitted by 9.4F469A) Dam No. 3-14- 9"7- 28

Date C/o/7f City/Twf -/c6u ,--

Name of Dam 6uVe-/, 4Ojre-"::

1. Locations Topo Sheet No.

Provide 8-." x 11" in clear copy of topo map with location of

Dam clearly indicated.

2. Year built% /870 Year/s of subsequent repairs .i4

3. Purpose of Dam: Vlater Supply .___ Recreational :_ _

Irrigation Other _.:. __.

4. Drainage Areas O./5 sq. mi. acres

5. Normal Ponding Area: _____acres; ,ive. depth

I .ent:--.-0Impoundr~et _2 gals.; __________acre ft.

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

S"'e- (I, i.e. summer homes, etc. , " : 277/,,Ai4A/6J -'"

7. Dimensions of Dams Length Z' 7 Max. Height 3J'-t

* Slopes: Upstream Face 2':/

Downstream Face 2.-/

.. idth across top 20 '2,'...

8. Classification of Dam by Material:

Earth _ _ Conc. Masonry & AA 4, A t Stone I.asonry

Timber Rockfill Other 1T/, Ap' J"'"

- 9. A. Description of present land usage dov;nstream of dam:

70 %3--0-i ; _ 0__ _ urban.

B. Is there a storage area or flood plain downstream of dam which : "
could accomodate the impoundment in the event of a complete

t. dam failure? yes no ____

Co:' : db~e o yDTIC does not

.- legible xePt '--.-



DAM HO. 3-/P-?-Z,-

10, Risk to life and property in eventof complete failure.

No* of people

* ot , jk. i .. ° "  of homes ...._.._..-___._____'_.....

No. of Businesses ... ..___".""

Mo. of industries _ Type

Mo. of utilities _ _ _ _ _ Type

Railroads ._.___ _ __

Other dams _ _-__'

Other _ _-_-"

le Attach Sketch of dam to this form showing section and plan

.on V-" x 11" sheet.

12. How to Locate.

> :/.,• ,." * ' r f ' " 4 ') t .jJ . /) /,ASIh/ /,, ' / . _.

X ,,

r. O/TL . -/a t ,"- --

'..-,

" ,: ' - 1 >....

es-is

&0.........................................".. ... ... "..."......'-'-.-'-',.,.'..,,..." .- -'.. . "

top____________~~~1~~.~.5.~ 1;:.A 14 . . .. *.-
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* "h T

TOWN "DAM NO.

LOCATION , - / STREAM --_--_"_..

WORCESTER COUNT ENGINEERING DEPARTMENT

WORCESTER, MASSACHUSETTS

: ~~D AM I NS PE CT IO N' R P'OR T i.

- - - - - - - - - - 'R

Owned by. ::og~ gg Jr, Place 103 A4/0se

Inspected by- ,Date "-'" ,s

. ..Type of Dam ___ ____, Condition _ o_.

SPILLWAY

- " Flashboards in Place Recent Repairs _ _ _

S. Condition. Al,

;.. Repairs Needed. , ., .' , , , . .-- "W

*. ,. .R e -ent Repairs Y 4~.~ -1 A- 1- 4

Condition "-* *

Repairs Needed _

cR-sent Repairs ,_,_-._._

C ondi ti un. ,7 ,d

Repairs Needed __ ,,_____-_,,_-_____ _______, _--i._-._-_.

L EAKS

How Serious ,,. ,

DATE:~~ _____ eunt7 7:flin)a3". . . .... . . . . . . . . . . . .". .".. . .

. . . . . . . . .. i.-.,. . .. . . . . . .. .... .... . . . . .

***.........* * *. . . -. . .



- .. .* - -. .. -

* ~ .O .*.

. o.

LOCATION- a. UTRAM______

*WORCESTER COUNTY ENGINEERING DEPARTMENT
• ,•WORCESTER* MASSACHUSETTS..'-

, " : .. .*;

,. . " " #. . , . -

./. , -. L.,,. -

OWNED~ ByeT 1//t PLAC2.5.~Eus

I NSPECTED BY L a -Y

- 7..i:..-

TYPE OF DA' CONDTION RT, .

SPILLWAY

•LAUNU AROB IN PLACE.. ....... R!2INT REPAIRS_

CONDITON -6d Va AJ r

..;.. - .PAIRS NEE-E-.•- -. ".. ..

EMIIANKI 4.

RECENT REPAIRS

CONDITION

REPAIRS NEEDED_____

* .GATCS.

RECENT REPAIRS

*CONDITION..:.~ _ _ _

REPAIRS NEEDED ___

LEAKS

NOW SERIOUS ____________

-. R... ..... ... . ........ . . .....-....

... * -."-. - . ,, q. .; ,: ,- . ; . .



. .... '4 
1 

t~

-Fitchburg i4TOWN C-~-- AM NO.. .

Overlook Res.
LOCATION_______ STRECAM

-WORCESTER COUNTY ENGINEERING, DEPARTMENT

* .. .WORCESTER, MASSACHUSETTS -

V. * -. DAM INSPECTION REPORT

OWE Y Fitchbr z~fl PLACE Fitckibtrrg USE. High 1ev..,.
Joe Pierce eserVbli

INSPECTEOSBY L.O.Marldefl .DATE Jai.1{11949 ______

rtPE or AM Earth reservoir.masojnry . ... CONITII% -go

SPILLWAY

rL&UI4UOAROU 114 PLACE .... . ... ......... RENT REPAIR...-.........-

* -CONDTON ..-..... - . ..........- ........ .--...........

REPAIR NEEDE none...

.- E.MEANKMMNT -* - .-- K-.

RECENT REPAIRS 'nn .

CONDITION god0 ~

REPAIRS NEEDED none.

GATES -ni

RECENiT REPAIRS none,.--..

CONDITION __ _ __ r. Pierce . ... . ....

REPAIRS NEEDED none...

'LEAKS . . .

MOW SRIOUSnone visible
NOWUR..U ~......... ...

DATE.....-.--- . . . ............

.........................- . O ~ l .N IN K ............. ........ ...... ..
CO NT . . .E



.. I

'COUNTY OF WORCESTER MASSACHUSETTS
.' COUNTY ENGINEER

"-. . Inspection of Dame, Reservoir Dama, and Reservoir.

U Inspected byX..Q4 ~Date .. E.4~ Dam N.2~2..

T ow ....... ....... "............. .. . .. ""... ......................................... ... ........ .....- ........ . .... : -'
"- . O~~~~(wner ...... ,.. ..... ~.. .. e..... .. .P.....! ........... .............. use ...................................... ..... .,... . .. -Town....... .bur ............ O.rlo .e v 4 . ~*... ... ..

Owe ................................. ...
~Materiand........ ..... ! ....................-.-.

.... . .-..... . ...... . .. ......... ................ ... ......... ................. . ................
Dam Designed by... Phebas HBall-Wor, onstructed by .. Noq, .. n .Year ... . .

_ . . , • ~~~~~~~~~~~~~~............ ..o .. ... *..-..... -.o... .. * ... °°...,°°,,-...*°.. . o* e°

. SPILWAY-engt..-......Feet. Depth ................ Feet

El. top Abutment ...................... EL Crest ...... . .... .EL. Apron ....... ................ EL Stre mbed._.........

Width top Abutment ................... Width top Crest ................... Wdth bottom Spillway ..................

Width Flashboards carried. ................. d...... 31d 1lashboards .......................................................

- . EFlowline Cleanout Pipe .................. ................. Size and Kind Cleanout Pipe ...............................

Kind of Foundation under Spillway-.............................................................................................................

.condition........ .OZ...4.................. . ....

......... . ......
. K EMBANLOMNT-Length oea.....~...Fe

El- T E .... ....... ...... Ea Natural Ground....... .. . .. Wd.. ......................................................

Width of Bottom ....... ..Upstream Slope .................. Downstream Slope .............

Kind of Corewall ... . .... ...... ..... Riprap ..". ... ... .

Material i - Embankment ................. ..... ... Foundation. ..

Condition ................................... .. . . .. .. . .... . . . .... . ........................

.......................... . . ... .... ".... . .. a ............ ........ 2 ...... ... ....... .... . ....... .....

ConE ........... . ....... ...... .... . . ........ ........ .

Size ... ................ . .... ........ ..... ............. ... ...... ........ . . ............ P ....................

Condifte ion; m an m n ........................ :... ......... _..... .... ...... . .............. o n to . ........ ........ ............ . . ...................--. '

... .o... .. ..... .. .. .. .. . ... ... .... ..... ... .... .. ... ...... .. . ...... ....... ...... .... ... ... ... ...... .... .... ... .. . ... ... . ..... .. ... ... =..._ . --

-..... .............. '... ....nd..... :......Size...... ... .......... d H. P ................ .

Location ............-............. ..... ........ .......... ............ ead... ................ . R . ..................... . ........... ...... -

Evidence of Leaks in Structure........... , at.., .d.
.nt ir...... t............... .. .............................. .................. ..........

Topo. R ap yoe . Count belw D ....... . ............................ .............................................................. .................................

T r of .... ..., a m .......... ....... . .... ................. .................... . .- . ; ..............................

................o.... ....... . . ............................. ..... ........ ............ .................... v . ... ................... :................. ............... ..... "

Nature of Buildings and Roads below Dam.............. ................ .....

......... .............................. . ...................... ........ ....................................... ......... .. .............. ......... ::::-

Numr of Acres in Pond ................................Drainage Area in Square Miles.......................

Dcharge in Second Feet per Square M ile ............................................................................................. . ... . . -.



Decree No.. ................. Damn No.. 16-28 ...

COUNTY OF WORCESTER, MASSACHUSETTS
OFFICE OF COUNTY ENGINEER

Neg. Nos ....................

INSPECTION OF DAMS, RESERVOIR DAMS AND RESERVOIRS

Town .?..7tchbuzg ........... Date .... t.. 1 .... 1924 .. Dam No ..................... .....
Loai.~m. ......C..... .. Name of Pond or Stream .....Over le ~

In sp ected by .....L 0 ,jM r d n .. ................................. ..... ........... ..............................

Owner ...o ty ...*f -Pi thbuwg. ....... Use ... ...................... ...... ....

MATERIAL & TYPE.. .... arthern. Zmban;ent .................... ......................

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

FOR DAM Bed of stream below ............................ top of spillway ........................

FOR RESERVOIR
top of dam ............ 0)....top of flashboards ........ .....ground surface below ....... 8.0......

width top in feet ................ width bottom in feet.................size pipe to mill.............
...... . ...... .. ..... inches ...............length spillway in feet head in feet..........

"lw Size of w heel ......................... ................ H . P. developed . ...................................

Size of gates.................................................. location of gates........................................
Foundation and details of construction.......... . ..............

*;k Constructe.by .......... ........ date....................

Costrued by .....................................................................a tion .............. A...............I.......

eienc ear n e .on .............. .....................................................

C ond itio n ...................... o t ..................................... ............. - .........................

No. Acres in watershed ....................................... No. Acres in pond .............................

Plans secured ....................................... Percent watershed in cultivation...................

Percent in forests .......................Note: Cross out word not applicable..............- .......

................. ......................... I....I.......I............................ . ..-...-........................................

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

.. ............;.................................................. I...................................................................

.............................................................. I-.........I..................................................

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



INSPECTION FEPORT - DAI .D .'.

1. Location% Ci ty / . -.. , " Damn Nto. - 1 -- ,

Name of Dam CV'C-1o6k - io( I,( Inspected by l _g:1, ,z,<.A -.A

Date of Inspection - --7C -.

- 2. Owner/s; per: Assessors ...... Prev. Inspection "

Reg. of Deeds Pers. Contact 7"-"_

* Name St. -No. .No City/Town State Tel. No.

•2.i

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

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

3. Caretaker (if any) eog. superintendent, plant manager, appointed

by absentee owners appointed by multi owners.
r

Name: St. & No.: S

C i ty/Tow n: State: Tel. No.:

4. No. of Pictures taken ""_'__ _

5. Degree of Hazard: (if dam should fail completely)ic

" 1. I.inor 2, Moderate ______"_______

3. Severe " 4e Disastrous "-.'

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

6. Outlet Control: Automatic Manual w

Operative v" yes; __No.

.. Comments: " T"-:' -t I Z.

7. Ups.t'eam Face of Dams Condition:

1e Good .... 2. Lincr Repa-rs " L

3. Major Repairs 4. Urgent iepairs

" nComments: - Iv, 6

Copy QVcilable to DTIC do , --
"

.peWjr ully legible repioduatin"
peu" .* -



-2- Di. Ko 0 _____

8. Dowstream Face of Dam:

Condition: 1. Good 2. Minor Repairs '"-

7:7

3. Major Repairs P. 4. Urgent Repairs

Comments; -, hez. -y .- r/ J 7"- r L "-

77ve c A e

9. -ey Spillways

Condition& 1. Good 2. Minor Repairs

3. M:ajor Repairs 4. Urgent 2epairs

Comments: L. L a -. 4lir -p ' -' -
.- jA LL.

10. Water Level at time of inspectiont /i. ,ft. above " below:.

top of dam ___principal spillway/.- " :

other__ _

11. Summary of Deficiencies Noted;

Growth (Trees and Brush) on Embankment 
' ". l V - FAcr-

-. nimal gurw w. s- 'lashouts' TV , -. ......

Damage to slopes or top of dam _-_--__-'-_-_

Cracked or Damaged M.asonry -----

Evidence of Seepage .,

Evidence of Piping

Erosion _

Leaks

Trash and/or debis impeding flow --'-__,____-____"_"

Clogged or blocked spillway

Othe. .

"opy avcilable to DTIC does not

permit fully legible reproductio n

i ii~i- 3



-3-D.. :. 1 4 ' __ /

12, Remarks & Recomrnendatiolss (rully Explain)
d

bdC A C 0 r c-.e / /Q9 oa~aj e. a.+ 72- .P.s -

e~ep 614I

* L /sJ ete4'y eAAiFLO f44I?14J. ~

1A s..4 e

13 vrl odtosA (If--O70 0/CI#/

13.Oveal Condion nal saf/~ e major repairs ne. 4/ cSI

1. Usafe d-6

5. Reservoir impoundment no longer exists (explain)

Recommend removal from inspection list _______

Copy available to DTIC doe-~ not
perrnit fully Ihgiblo Y.- produd-ion



.... INSPECTION PEPORT - DAI;S ...D ;'rvc'Ir* s

1. Location: City/Zeu. ./6'"PQ Dam 1o. -_ -.t /

-. Name of Dam d"P'/X "j'rh1" Inspected by a7-- /F/ ,, '""

u4 Date of Inspection 5"2-'/7f-

2. Owner/s: per; Assessors Prey. Inspection

Reg. of Deeds Pers. Contact '

1. 7 , .€ //d6 '- . - .,A ,4,,'. wj / ,-4,, 7h fiX-./, ,-o',/ ,rr

Na me Cowl 7' St. & No. City/Town State Tel. No.

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

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

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

Name: St. & Ho. Z

City/To.ns State: Tel.Ho.:

4, No. of Pictures taken ,-_"_'._

5. Degree of Hazard: (if dam should fail completely)* -.

l. inor 2. Moderate - ._._._._._._.

3. Severe __4. Disastrous ._".'.

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

6. Outlet Controls Automatic Manual -

Operative V yes; No.______-__._"o

Comments: J ,',iJf - - .

7e Upstream Face of Dam: Condition:

1. Good ._ ,. 2. l1incr Repairs -

3. Major Repairs 4. LUrgent ,:epairs -

ArCommen ts . / rP /e /.: :.

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

. . S -. s .-. :!:



i, 8. Downstream Face of Dam

Condition: 1. Good 2. Minur Repairs

3. Major Repairs _-_=_ 4. Urgent Repairs ._.__.__

. Comments :/ 4.a'c" A 4; '
, &, ,w~ .Z~.. A~gm~~7df/dC.fa %-

9E Emergency Spillways 0

Condition& 1, Good h ~ 2. Minor Repairs V

3. Miajor Repairs 4. Urgent t41epairs1

Comments: .6*4~ - 16i 01~ e 71 X)S
0 I'E/,fC' ,.7",I/4i,,y ,s/ 5'A • dJ .AJ. .

F 10, Wlater Level at time of inspection: 8'Z ft. above " below"

top of dam - principal spillway_ _P

other 3"-e' , / 4/,/-

11. Summary of Deficiencies Noted-

.)Growth (Trees and Brush) on Embankment £-,

*J>4i-&*-£ au,-r-o v. and Uashouts f,-, . 7- S. . -=, & C( SF

./Damage to slopes or top of dam __....._._,_.'.__.._

• .- ))Cracked or Damaged Masonry S-e'e, I

A/Evidence of Seepage "

rJ Evidence of Piping

) Erosion e? / ' /9,66.

* " !/ Leaks

'"- .- Trash and/or debis impeding flow _".---."

-; Clogged or blocked spillway

* 3 /.'Other . .--.

9.-

. ..-.



-3- DJ, i . ______ -_ .'."

12. Remarks & Recommendations" (Fully Explain)

77-, J c.-,.-

e/

13. Overall Condition:

1. Safe.

2. .inor repairs needed W..-

3. Conditionally safe •major repairs neded

4. Unsafe•

5. Reservoir imipoundmnent no longer exists (explain)

R e mr s o

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

__.. . . . -.



DESMfIPTION OF DAM

Submitted by hkA[6e4AW Dam No. 3-/ 7 - Zg?/3

Date .s/Wo/ij. c it y .w.q
Name of Dam O ,frlovvA

1.Locations Topo Sheet No.e 7-

Provide 8-11 t x 11" in clear copy of topo map with location of
Dam clearly indicated.

2. Year built: /447Z Year/s of subsequent repairs X//A,

3. Purpose of Damn: 11ater Supply $"Recreational________

Irrigation _______Other____________

4. Drainage Area: _________sq. mi. ___________ acres

5. Normal Ponding Area: /3cacres; Ave. depth_________

Impoundrment: - //1 gals.; _ _________acre ft,

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

/ &frltfc 6f,~di.e. summer homes, etc. '/4

7. Dimensions of Dams Length /000~ Max. Height 20

Slopes: Upstream Face _________

Dowinstream Face :

'Jidth across top 2a Y,

8. Classification of Darn by Material:

Earth ______Conc. Masonry VStone Masonry

Timber _____Rockfill _ _______Other I,,o ,9fqo aS179

9. Ae Description of present land usage downstream of dams

____ % rural; __ _ _~ urban.

Be Is there a storage area or flood plain dou'nstream of dam which
could accomodate the impoundment in the event of a complete
dam failure? yes _______no W a



1 - . - . . . . .. .

DAU H0. ______.-

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

No. of people

No* of homes __________ _____

ot OuV No. of Businesses

No. of industries , Type

1os of utilities _ Type

Railroads

Other dams _ _"_ _

Other __i-_

11. Attach Sketch of dam to this form showing section and plan

on x 11" sheet.

12, How to Locate: "6 ee

77-"

/ c'. . -/*i,/ jr()~~

* r/S.E .. ' ~-., -..,, ;' -:" ix" "--:, 7- 7 Z; ,z s 6 - ,/ ,,-.." .-

, . / .y.:,' =. ,.,e dP -.r
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REkRODICFD AY GOV/ERNIMENT FXPINSE

PHOTO NO. 1 View of 12"
diameter pipe discharging
clear water into stream,
downstream of dam and
chlorination building.

PHOTO NO. 2 General view showing location of discharging
pipe in Photo No. i and spring with respect t o the dam seen
in background.
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RFP9~nnuJCrn AT GOVFYOMENT FXPENSF

PHOTO No. 3 View of Ito 2
inch diameter plastic pipes
discharging clear water down-
stream of chlorination building,
seen in background.

I Tr

PHOTO NO. 4 View of downstream Face from the left abutment.

~~~~~ .. .&i .77 . 1 . .:. C 4. .



iirpRofluCm AT GOVERNM. T F)(PeN4,q

PHOTO NO. 5 View of crest and gatehouse from the left
abutment.

L

PHOTO NO. 6 View of upstream
slope From the right abutm-ent.
Note two types o. riprap.



nrPPnflftocFf AT GOV, ;. 'iNT FXPN F

PHOTO NO. 7 Downstream view of toe-of-dam. area and outlet
channel. Chlorination building is at left of photograph.

P PHOTO NO. 8 Upstream view of reservoir area showing dike
and spillway.



RFPROtAUCFfl AT GO%'r'1HMFNT WTM

II

PHOTO NO. 9 View of spillway showing riprap approach.

PHOTO NO. 10 Twenty-four inch outlet pipe a-- downstream
end ofL' spillwday.
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RUPROnrUcM) AT rOkk W., F~'PFN4,;C

.~9 .* .,) . ... .

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

Photo No. 14 Outlet for 24 inch pipe shown in Photo No. 10.
Du-let is located approximately 350 feet downstream of spillway.
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FitPnofliJCP AT flovri; Pi- F)(PFNSE

Photo No. 15 Crest of dike from
pont, f curvawut:o Lu riyhl- abttiexL

Photo No. 16 Erosion due to
trespassing on downstream
slope at point of curvature.
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RFPPODIJCFP AT GOVErNi.AFNT FXFPFNSE

Photo No. 17 Upstream slope of dike viewed from spiliway
toward point of curvature.

Photo No. 18 Downstream slope of dike at midheight viewed -

from the point of dike curvature toward the right abutment.
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JI

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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