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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

T REPLY TO
ATTENTION OF:
i NEDED
L.
. JAN 22 1979
Honorable Edward J. King
i Governor of the Commonwealth of
b ‘ Massachusetts
State House
Boston, Massachusetts 02133
.
. Dear Governor King:
i I am forwarding to you a copy of the Babson Reservoir Dam Phase I

Inspection Report, which was prepared under the National Program for

Inspection of Non-Federal Dams. This report is presented for your use
i and is based upon a visual inspection, a review of the past performance
‘ and a brief hydrological study of the dam. A brief asgessment is in-
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been fur-
nished the owner, City of Gloucester, Public Works Department, Poplar
Street, Gloucester, Massachusetts 01930, ATTN: Mr. Robert O’Brien,
Director.

Copies of this report will be made available to the public, upon re-
quest, by this office under the Freedom of Information Act. 1In the case
of this report the release date will be thirty days from the date of
this letter.

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

Sincerely yours,

'™
-
-~
-
L)
~
[ 23
[ ]
[~
-
-~
é v
L Incl . AJQHN P. CHANDLER
As stated Collonel, Corps of Engineers
3 . . Diyision Engineer
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PHASE I INVESTIGATION REPORT
NATIONAL DAM INSPECTION PROGRAM

Identification No.: MA 00187

Name of Dam: Babson Reservoir

Town: Gloucester

County: Essex

State: Massachusetts

Stream: Tributary to Mill River
Date of Site Visit: 8 September .1978

\ BRIEF ASSESSMENT -

Babson Reservoir is located on Alewife Brook approximately
one mile north of the City of Gloucester, Mass. A dam, spill-
way and intake works were constructed in 1930 to impound a wa-
ter supply for the City. \The dam consists of an earth embank-
ment approximately 630 ft. long and 40 ft. high with an un-~
gated spillway about 40 ft. long at the center of the struc-
ture. The only outlet is a 24~-in. pipe from a gate house in-
take located in the upstream slope. -

B o L SR s

Babson -Réservoir Dam is currently classified as having a

"high",haiérd potential in the Corps of Engineers National In-
ventoyry of dams.

i
i
3
5
§
d
£
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bBased on a visual examination of the structure, the earth
embankment and spillway are in good to fair condition. There
was no evidence of settlement, lateral movement or other signs
of structural failure or other conditions which would warrant
urgent remedial treatment.

B TR SR DT R TUES VRS S e

Based on size and hazard classifications in accordance
with Corps of Engineers guidelines, the test flood for this
dam is the Probable Maximum Flood (PMF). >The spillway has a
capacity of 1790 cfs with flashboards removed and can pass the
PMF outflow of 1530 cfs (750 csm) with the water level 0.6 ft.
below the top of the concrete core wall.

Within two years after receipt of this Phase I Inspection
Report, the City of Gloucester, owner of the dam, should en-
gage a registered professional engineer to determine embank-
ment slope stability during an earthquake event and implement
the results of this evaluation. The owner should also imple-
ment the remedial measures, including removal of trees and
brush from the downstream slope and repair of deteriorating

concrete, as outlined in Secjpierei.3.
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This Phase I Inspection Report on Babson Reservoir Dam

has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby
submitted fur approval.

! oo

W. JBENEGAN, JR.,
r ContMol Branch
ine~ring Division

\)k./?w‘«

CARNEY M. IAN, MEMBER
Design Branch

Engineering Division

9@44%52»5/

JOSEPH A. MCELROY, CHAIRMAN
Chief, NED Materials Testing Lab.
Foundations & Materials Branch
Engineering Division

APPROVAL RECOMMENDED:

Egél B. FRYAR 7

Chief, Engineering Diviston
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
DC 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspec~-
tions. Detailed investigation, and analyses involving topo-
graphic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing .this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. 1In cases where the reservoir was low-
ered or drained prior to inspection, such action, while improv-
ing the stability and safety of the dam, removes the normal
load on the structure and may obscure certain conditions which
might otherwise be detectable if inspected under the normal
operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue
to represent the condition of the dam at some point in the
future. Only through continued care and inspection can there
be any chance that unsafe conditions be detected.

Phase I Investigations are not intended to provide detailed
hydrologic and hydraulic analyses. 1In accordance with the
established Guidelines, the test flood is based on the estimated
*probable maximum flood"” for the region (greatest reasonably
possible storm run~off), or a fraction thereof. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted
as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.
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PHASE I INVESTIGATION REPORT
NATIONAL DAM INSPECTION PROGRAM
BABSON RESERVOIR DAM
MA 00187

SECTION 1-PROJECT INFPORMATION

1.1 GENERAL

A. Authority. Public Law 92-367, August 8, 1972, author-
ized the Secretary 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.

Haley & Aldrich, Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of
Massachusetts. Authorization and notice to proceed were issued
to Haley & Aldrich, Inc. under a letter dated 26 April 1978 from
Colonel Ralph T. Garver, Corps of Engineers. Contract No,
DACW33-78-C-0301 has been assigned by the Corps of Engineers
for this work. Camp, Dresser & McKee, Inc., was retained as
consultant to Haley & Aldrich, Inc. on the structural, mecha-
nical/electrical and hydraulic/hyrologic aspects of the investi-
gation.

B. Purpose. The primary purposes of the National Dam In-
spection Program are to:

1l. 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.

2. Encourage and prepare the states to initiate quick-
ly effectzve dam safety programs for non-Federal dams.

3. To update, verify and complete the National Inven-
tory of Dams.
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1.2 PROJECT DESCRIPTION

A. Location. The dam impounds Babson Reservoir on
Alewife Brook, a tributary to the Mill River, in the City of
Gloucester, Massachusetts. The dam is located on the southwest
end of the reservoir, as shown on the Location Map, page vii.

B. Dam and Appurtenances. The Babson Reservoir Dam con-
sists of an earth embankment, an ungated concrete-faced spill-
way near the middle of the embankment, and a gate house structure.
The total length of the dam is approximately 630 ft. The "Site
Sketch Plan®, Appendix C-1, shows the general configuration of
the dam and appurtenances. More detailed plans and sections are
shown on construction drawings in Appendix B. '

The right and left embankments are approximately 40 ft.
high. Slopes are 2 horizontal to 1 vertical on the downstream
side. The upper part of the upstream side is sloped 2.5 to 1,
becoming 2.75 to 1 below a berm at El. 45, The embankments
contain a 15-in. thick concrete core wall bearing on rock or
interlocking steel sheet piling driven to rock, as shown on
the section in Appendix B-10. The lower part of the upstream
slope is protected by riprap and the upper part is paved with
reinforced concrete. There is a gravel road on the crest of
the left abutment and the downstream slopes are wooded.

The spillway is a broad crested weir with 2 horizontal
to 1 vertical discharge slope supported by rock f£fill founded on
bedrock. It is 40 ft. long with a crest at El. 55, 5.8 ft. below
the top of the concrete core wall. Three rows of four 6-in. tile
drains exit on the discharge slope. A cross-section through the
spillway is also shown in Appendix B-10.

A gate house structure is located left of the spillway on
the upstream slope of the dam embankment. The reservoir drain
is a 24-in. pipe from the gate house with a hand operated valve
near the discharge end. This pipe also feeds a 1l6-in. line to
the pump station downstream of the left embankment.

C. Size Classification. Babson Reservoir has an estimated
maximum storage of 925 acre-feet and the dam has a maximum height
of about 40 feet. Storage of from 50 to 1,000 acre-feet and a
height of from 25 to 40 feet classifies a dam to be in the "small"
size category, according to guidelines established by the Corps
of Engineers
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D. Hazard Classification. Babson Reservoir is currently
classified as having a "high" hazard potential in the Corps of
Engineers National Inventory of Dams. Computations based on
"Guidance for Estimating Dovnstream Dam Failure Hydrograph",
included in Appendix D, conftirm this classification. 1In the
event of a failure of the dam, the water pumping station, the
elderly housing development, and the dense residential district
located near the foot of the dam would be completely inundated.
Loss of life and excessive economic losses from structural
damage would prevail along both sides of the brook from the
dam to its outlet into Mill Pond Tidal Basin.

E. Ownership. The name and address of the owner are:

City of Gloucester
Public Works Department
Poplar Street
Gloucester, MA 01930
(Phone: 617/283-5940)

The dam has always been owned by the City of Gloucester.
Mr. Robert Q'Brien is the current director of the Public Works
Department.

F. Operator. Mr. Wilford Burke is the superintendent
of the water treatment plant and responsible for the day-to-day
operation of the dam. He represented the owner during this
investigation. His address and telephone number are the same
as the owners, listed above.

G. Purpose of Dam. Babson Reservoir Dam was built and
is used for impounding a water supply for the City of Gloucester.

H. Desi and Construction History. The Babson Reservoir
Dam was designe% by Fay, Sspofford & Thorndike in 1930 to create
a water supply for the City of Gloucester. The scope of work
included engineering studies of the Alewife Brook watershed and
several test borings.

As indicated by the six test borings shown in Appendix B-9
and later during excavation and construction, the site was under-
lain by stiff blue clay, glacial till with boulders and bedrock
which formed a natural basin. Steel sheeting and a 15-in. thick
concrete core wall were used to effect a cut off to rock for the
dam. Selected soils and boulders excavated from the reservoir
were incorporated into the embankments and used for riprap. The
gate house was founded on clay.




Construction of the dam began in July 1930 and was com-
pleted in six months by C. & R. Construction. Several contract
drawings prepared by Fay, Spofford and Thorndike are included in
Appendix B to show details of the original construction.

Flashboards were added as proposed by Metcalf & Eddy in
1950 to increase the capacity of the reservoir. Around 1968,
a 30-in. diameter pipeline was constructed from Babson Reservoir
to Goose Cove. In 1970 the water treatment plant adjacent to
the dam was completed.

I. Normal Operational Procedures. There is no established
formal routine for the operation of the dam. The dam, being a
water supply dam, is operated according to the demand-and supply
of water and the funds available for its operation and maintenance.

1.3 PERTINENT DATA

All elevations appearing on drawings and referred to in
this report are based on a local datum. To convert from the
local datum to National Geodetic Vertical Datum (NGVD), add
3.03 ft. to elevations based on the local datum.

A. Drainage Area. The drainage area of Babson Reservoir
is approximately 1,310 acres (2.04 square miles), including the
watershed of Cape Pond, water supply for Rockport. The Cape
Pond drainage area (Cape Pond is the source of Alewife Brook,

the major tributary to Babson Reservoir) comprises an estima-

ted 275 of the total 1,310 acres. Because runoff from the Cape
Pond watershed would be tributory to the Babson Reservoir water-
shed during periods of high runoff, it has been included in the
computations for the test flood. The Babson Reservoir pool occu-
pies 40 acres, or 3.1 percent of the total drainage area. The
watershed's topography is a mixture of flat and coastal terrain
with some moderate hills and swampy areas located adjacent to
Alewife Brook. )

B. Discharge at Dam Site

lo Outlet Works..........-...... 24"ino dia. pipe
' at invert El. 24
2. Maximum known impoundment s
at dam site....ccs¢00000... Unknown
3. Ungated spillway capacity
at top of dam.e.cceceeeesess 1790 cfs at El.
60.8
4. Ungated spillway capacity at
test flood pool elevation.. 1530 cfs at El.
60.2
5. Gated spillway capacity at
normal pool elevation...... Not applicable
6. Gated spillway capacity at i
test flood pool elevation.. Not applicable

4 ' 1




7. Total spillway capacity at
test flood pool elevation..

8. Total project discharge at
test flood pool elevation..

Elevation (Local datum)

1.
2.

3.
4.
5.
6.
7.
8.

9.

Top dm............-.......c.
Test flood pool-design
SUrcharge.ccccecoceccvcccce
Design surcharge-original
design..ccecccccccccncccaas
Full flood control pool......
Water supply pool (full).....

Spillway crest

(with flashboardS)eceecececes

(without flashboards)......
Upstream portal invert

diversion tunnel.cccececces
Streambed at centerline of

dam.-.‘.0.0................

Maximum tailwater..ccceecesee

Reservoir

1. Length of maximum pool..ccc..
2. Length of water supply pool

. (f_llll)....»._0............_'__..‘.
3. Lengtn of flood control

pool......'.,...0..0'.....0

Storage (acre-feet)

1.
2.
3.
4.
5.

Reservoir Surface

l.
2.
3.
4.
5.

Top Of dam'......‘l.‘.'....l.
Test £100d POOl.iccevsvencocen
Flood control poOl.ccecccaces
Water supply pool (full).....
Spillway crest...ccceccessces

Top Of dm.....'....‘.....l..
T‘st flm mol...'.......‘..
Flood control pool.ccceccccces
Water supply pool (full).....
Spillway crest...ccccccecccces

1520 cfs at El.
60.2

1530 cfs at El.
60.2

60.8
60.2

58.25
Not applicable
55

57.15
55

Not applicable

21
Unknown

0.72 mi. (Est.)
0.72 mi. (Est.)

Not applicable

925
887
Not applicable
635
635

63.5

62.5

Not applicable
56

56
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1.
2.
3.
4.
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I.

Dam Embankment

me......'......'...‘....‘.O.
mngth......'....‘....‘.......
Heightoooooooo.oooo..aoo.o.ooo
Top width.................O...
side slopes....‘.'.l‘..l......

zoning........................

Impervious CoOrecccceescscccense
cutoff...o.....'0.-...0...oo.o

Grout curtainNececcccccccccscse
other.‘..........l.0.0...OO...

Diversion and Requlating Facilities.
Spillway

Earth

Approx. 630 ft.
Approx. 40 ft.
Approx. 15 ft.
2.5:1 and 2.75:1
U/s and 2:1 D/S
Selected pervious
material downstream
of core wall
Concrete core wall
Concrete core wall
or steel sheet
piling to rock
None

Core wall drain
and toe drain

Not applicable.

1. Type-....'....I......’........ Irregular shape

L TR,

) . .2.
3.

4'
S.
6.

J.

bypass line.

stilling basin.

able.

Re latiné Qutlets.

Length of weir.......‘........
Crest elevatiONeecececoscccccss

Gates.'..................‘I...

U/s chmel.......’..'-'.....-

D/s Channeloo......'.‘l...o...

iron pipe wit

imately 40 cfs.

The intake line is controlled by a manually operated valve
in the gate house at the dam crest.

slots for screens in the gate house.

The main intake is a 24-in.
an invert at El. 24 at the gate house.
feeds a 16-in. intake line to the pump station and a 1l6~in,

The capacity of this 16~in. intake line is approx-
At the junction of the 1l6-in. lines with the
"24-in. intake, there is a 24-in. cast~iron blow off line to the
The blow off line is controlled by a manually
operated gate valve in a manhole at the toe of slope for the dam.
During the field inspection, this blow off was shown to be oper-

(broad crested weir
with discharge
face sloped 2:1)

39.75 ft.
55.0 (57.15 with
flashboards)
None
Approx. 0.15
percent slope
Approx. one
percent slope
cast-
The pipe

There are places for three




Two additional methods are available for the purpose
of drawing down the level in the reservoir. One is toc pump
the water into Goose Cove via a 30-in. diameter cast iron
pipe utilizing the 4 to 5 mgd capacity pumps located at
Goose Cove. The second way is to run the water through the
treatment plant at the reservoir via the 1l6-in. C.I. main.
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SECTION 2 - ENGINEERING DATA

2.1 DESIGN RECORDS

An engineering design report, Appendix B-4, and contract
drawings for the dam prepared by Fay, Spofford & Thorndike in
1930 are available. The drawings include details of many design
features. Correspondence from the Essex County Engineer relates
to the spillway stability and design of the flashboards.

2.2 CONSTRUCTION RECORDS

The original construction activities were periodically
observed and reported by the Essex County Engineer.

2.3 OPERATION RECORDS

Operation records in the form of reservoir water levels and
inspection reports by outside agencies are available on the dam.

2.4 EVALUATION

A. Availability. All of the design, construction and
operation records mentioned above and available for use in pre-
paring this report are listed in Appendix B with the locations
where they can be found. .Selected documents from the listing
are also included in Appendix B.

B. Adequacy. The available engineering data when used in
combination with the visual examination described in Section 3
were adequate for the purposes of the Phase I Investigation.

C. Validity. The information contained in the engineering
data may be generally considered valid. Details on the drawings
are shown as designed and may vary slightly from those actually
built. PFor example, the configuration of the channel immediately
downstream of the spillway differs from that shown on the drawings.
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SECTION 3 - VISUAL EXAMINATION

3.1 FINDINGS

.- A. General. The Phase I visual examination of the Babson
Reservoir dam was conducted on 8 September 1978.

: In general, the dam embankment and spillway were found to
‘- be in good to fair condition. Some deficiencies which require
correction were noted.

‘. A visual inspection check list is included in Appendix A
and selected photographs of the project are given in Appendix C.

B. Dam. The earth embankment located right and left of
the spillway is generally in good condition. There was no
evidence of settlement, lateral movement or other serious
defects. Concrete paving on the upstream slope is in satis-
factory condition except for localized areas where the concrete
has deteriorated. The downstream slope could not be examined
closely because of brush and trees.

The following deficienciés were noted:

l. Concrete pavement slabs on the upstream slope have
deteriorated in several localized areas, the most
severe of which is shown in Photo No. 6. Isolated
cracking and minor differential settlement of the
slabs relative to the core wall has occurred. The

. sealant used at the slab joints has broken down and

i needs replacement. A number of joints now have vege-

‘. tation. The upstream slope is shown in Photos No. 4

and 5.

‘. 2. The downstream slope is covered by trees, brush, weeds
and grass., Trees are mature scotch pine from 10 to

i 15 in. in diameter and spaced 10 to 15 ft. apart. It

. appears that they were systematically planted. One
tree located at the top of slope near the right abut-

: ment was blown over and uprooted. Vegetation on the

1 downstream slope is shown in Photos No. 2, 3, 7 and 8

: as well as others.

3. Minor seepage in the form of a small (less than 10 ft.
square) wet area occurs at the toe of the embankment,
approximately 105 ft. left of the spillway. No flow-
ing water was noted. It is understood that this con-
dition has existed for years.
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4. Earth fill at the top of the embankment immediately
right of the spillway has been eroded by rainfall and
foot traffic. The maximum depth is about 3 ft.
at the top of the downstream slope. Since the con-
crete core wall at El, 60.8 forms the top of the dam,

minor erosion downstream of the wall is not considered
serious.

5. Minor small depressions in the embankment immediately
downstream of the core wall were noted. The cause of
these depressions is not known, but does not appear to
be a result of erosion through joints in the concrete
core wall.

The core wall and toe drains discharge into the stilling
basin at the toe of the spillway. Both drains were flowing clear.
The left drain is shown immediately left of the 24-in. blowoff
pipe in Photo No. 1ll. The outlet of the right drain is sub-
merged, and is located just in front of the observer in Photo
No. 12. Coarse gravel and stones cover the end of the pipe.

The exposed portion of the concrete core wall is in good
condition. The wall has been patched a number of times and a
portion of these patches are now loose. The surface of the
wall has eroded and exposed the aggregate. The sealant at the
wall joints has broken down and needs replacement. Minor vege-
tation is present at some of these joints. Other joints have
started to break down.

C. Appurtenant Structures. The spillway was found to be
in good congition. The approach to the spillway is formed by
pavement slabs on the upstream face of the dam, Photo No. 9.
The surface of the slabs has eroded and the aggregate is
exposed. The sealant at slab joints has broken down. Two

logs are present at the entrance to the spillway, Photo No. 9.
The impact of these logs against the core wall has caused
spalling of the wall. Flashboards on top of the weir are in
good condition. The flashboards have been securely bolted to
each other and fastened to the training walls. It is question-

able whether these flashboards would release under flood con-
ditions.

The downstream side of the spillway, Photo No. 10, is
formed by inclined pavement slabs placed on rock £fill. The
slabs show considerable erosion on the surface. Joint sealant
has broken down at the joints and vegetation is present. Cold

10
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joints in the slab have been exaggerated by the erosion. The
side walls of the downstream portion of the weir (chute) have
been patched. A number of these patches are now loose. Shrink-
age cracks and several stress cracks are present in the side
walls. Efflorescence is present on the wall surfaces. Consid-
erable erosion has taken place at the downstream end of the
chute where it joins the stilling basin. The surface of the
chute has stains from the discharge of drain holes in the chute,
Photo No. 1l2.

The side walls of the stilling basin are of reinforced
concrete. The left side wall shows considerable cracking and
efflorescence. This wall should be considered in good to fair
condition. The right side wall shows minor cracking and some
efflorescence. This wall is in good condition. The end walls
of the stilling basin are of cut stone masonry. One small
section of this wall, on the left side where it joins the
downstream channel, is on the verge of collapse. The rest of

the cut stone masonry wall is in good condition with some open
joints.

The gate house, Photo No. 14, is in good condition. The
superstructure is of cut stone masonry. One crack was noticed
in the stone work on the left side of the gate house. Metal
work in the form of ladders, railings, hatches and screen guides
show considerable deterioration. Hatches have been removed from
the openings they once covered. This metal work is considered
to be in good condition. The exterior surface of the concrete
has been eroded to expose the aggregate at the water line. The
interior surfaces of the concrete show cracking and efflorescence.

The service bridge to the gate house is in good condition
except for the concrete support brackets at the gate house end.
The two brackets show considerable cracking and loose concrete.
These brackets should be considered in poor condition.

All railings observed on the service bridge and within
the gate house are considered to be in poor condition. Major
portions of these railings are missing. The remaining portions
show considerable deterioration.

D. Reservoir Area. The area around Babson Reservoir is
generally wooded with lrregular topography and rock outcrops.
There are no conditions which would lead to a significant
increase in sediment load to the reservoir or landslides which
would cause waves to overtop the dam.

11
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E. Downstream Channel. The channel downstream of the
stilling basin is shown in Photo No. 13. It is a narrow channel
formed by stone masonry walls and differs from the 48 ft. wide
*ditch" shown on the drawing in Appendix B-9. The channel is
discussed further in Section 5.

3.2 EVALUATION

Based on visual observations during the site examination,
the general condition of the project is satisfactory. Deficiencies
which have been noted should not have a serious effect on the per-
formance or safety of the dam.




SECTION 4 -~ OPERATIONAL PROCEDURES

4.1 PROCEDURES

In general, there are no formal procedures to assure
regular maintenance and satisfactory operation of the dam.
The current dam operator attempts to keep an adequate water
supply in the reservoir by pumping water to or from Goose Cove
Reservoir.

4.2 MAINTENANCE OF DAM

There are no established procedures to assure periodic
inspection and maintenance of the dam. A maintenance crew
from the Gloucester Public Works Department is available to
perform work when requested.

4.3 MAINTENANCE OF OPERATING FACILITIES

The operation of the facility is based on the demand and
supply of water rather than any formal established operational
procedures.

The outlet from the dam does not receive regular mainten-
ance, but is operational. However, the gates appear to have
received limited maintenance. :

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no formal warning system or emergency prepared-
ness plan in effect for this structure.

4.5 EVALUATION

The current operation and maintenance procedures for
Babson Reservoir are inadequate for a high hazard structure
of this size. An annual inspection and maintenance program
should be developed to remedy deficiencies before they become
a threat. 1In addition, the City of Gloucester should establish
a formal written emergency preparedness plan and warning systenm,
since failure of the dam would cause loss of life and extensive
property damage.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

A. Desi Data. A set of plans entitled "Alewife Dam and
Reservoir - Egoucester, Mass." bearing the date of June, 1930
were the basis for the construction of this facility. The
reservoir was constructed in order to augment the City's water
supply and was designed for a safe yield of 1 MGD. Hydraulic
design data developed by Fay, Spofford, and Thorndike indicate
that the spillway had been designed for a flow of 800 cfs. for
a depth of flow of 3.25 ft. ove. the weir. However, the total
freeboard of the dam above the weir level was designated to be

6 ft. for safety. The reservoir's inflow was computed using:
the Rational Method on the basis of a 2.25 square mile drainage
area. However, because of land use changes and the construction
of man-made drainage divides (i.e. Route 128), the present size
of the watershed is approximately 2.04 square miles.

The recommended test flood for the size (small) and hazard
potential (high) of this dam is in the range of the one-half
probable maximum flood (1/2 PMF) to the probable maximum flood
(PMF) .

B. Experience Data. The PMF was determined using the
chart prepared by the Corps of Engineers, New England Division
in the Guidelines. Assuming flat and coastal terrain, the PMF
is 1740 cfs. By taking advantage of surcharge storage, this
peak is decreased to 1530 cfs. Because the water surface area
is an estimated 3.05 percent (40 acres) of the total drainage
area, flood routing techniques were not deemed worthwhile. The
spillway will discharge the peak flow of 1530 cfs. with the
reservoir water surface at El. 60.2, 0.6 ft. below the top of
the concrete core wall.

C. Visual Observations. The inspection revealed that no
significant modifications have been made to the inlet or outlet
works since the construction of the dam, with the exception of
the channel immediately downstream which is of man-made origin
with vertical stone masonry walls. Approximately 62 ft. down-
stream of the dam's stilling basin, there exists a 60-inch
diameter concrete pipe which carries the flow for an estimated
41 ft. at which point the stone channel resumes, Photo No. 13.

14




Approximately 260 ft. further downstream, the brook is conveyed
in twin 48-inch concrete pipes under the road leading to the
elderly housing project. After this point, the brook flows in
a natural earth channel with cobbles and dense vegetation en-
croaching upon it. It is confined to culverts under the private
way on the westerly side of the housing project (twin 36-in.
diameter and one 12-in. diameter concrete pipes) under Cherry
Street (36 in. x 58 in. C.M. Plate Arch) and under the D.P.W.
Yard (48-in. diameter concrete pipe). It empties into what
appears to be a tidal flood basin on the westerly side of the
D.P.W. Yard and eventually into Mill Pond.

D. Overtopping Potential. As stated previously, based on
the size (small) and hazard (high) classifications published in
the Guidelines, the test flood falls in the range of the 1/2 PMF
to the PMF. However, because of the elderly housing located in
such close proximity to the base of the dam, as well as the
surrounding dense residential district, the test flood has been
designated the PMF. A rating curve for the dam's spillway was
developed, and demonstrated that the spillway was capable of
handling approximately 1790 cfs with the flashboards removed.
Therefore, since the value of the PMF is 1530 cfs , it is esti-
mated that the spillway can pass the test flood with 0.6 ft. of
freeboard remaining.

E. Evaluation. As stated previously, the spillway is
capable of handling the PMF. However, a failure of this dam
would result in extensive downstream damage and loss of life
would be unavoidable. The degree of this damage would lessen
as one approached Mill Pond Tidal Basin. However, the high
hazard potential from this flow would still exist until it
entered the tidal basin. At this point, the available storage
in the basin would most likely contain the flow.

15
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SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF EMBANKMENT STRUCTURAL STABILITY

A. Visual Observations. There was no visual evidence of
instability of the earth embankment during the site examination
on 8 September 1978. However, it was not possible to closely
examine the downstream slope because of dense vegetation.

B. Design and Construction Data. A theoretical analysis
of the structural stability of the embankment slopes was not
possible due to lack of pertinent design and construction data,
in particular with reference to the properties of earth materials
placed in the embankment. Nevertheless, since the embankment
is only 40 ft. high, has a 2 horizontal to 1 vertical down-
stream slope and a central concrete core wall to rock and inter-
nal drains, the embankment slope can be expected to be stable
under static loading conditions. Upstream slopes of 2.5:1 and
2,.75:1 are reasonably flat.

C. g;erating Records. No operating records or measure-
ments from field instrumentation are known to exist for this
dam.

D. Post-Construction Changes. There are no known post-
construction alterations or additions to the project which
affect embankment stability.

E. Seismic Stability. Babson Reservoir is located in
Seismic Zone 3. The stability of the embankment slopes during
an earthquake is unknown. Settlement of the crest and down-
slope movements during a seismic event are a function of foun-
dation soils below the embankment and properties of embankment
materials. These conditions should be determined and stability
analyses made using conventional equivalent static load methods.

6.2 EVALUATION OF SPILLWAY STRUCTURAL STABILITY

A. Visual Observations. There was no visual evidence
that movement or distress had taken place in the spillway.

B. Desi and Construction Data. Design data in the form
of construction plans are available on the spillway. A letter
from the design engineers shown in Appendix B-7 states that the
spillway as originally designed would have a stability "factor

of safety of at least four". i

16




The spillway is formed by concrete pavement slabs over
rock £fill on a 2:1 slope. The structural stability of the
spillway is, therefore, dependent on the stability of the
roc* £ill. Rock £ill on a 2:1 slope, confined by concrete
walls, can be expected to be adequately stable under static
loads.

C. Operating Records. No records or other information
was located which indicated stability problems with the spillway.

D. Post-Construction Changes. Although flashboards were
added to the spillway after the original construction, there
have been no post-construction structural alterations to the
spillway.

E. Seismic Stability. The stability of this spillway
under earthquake loading 1s dependent upon the seismic stability
of rock £ill which supports the concrete pavement slabs. While
a 2one 3 earthquake event would cause some shifting and possible
downslope movement of boulder f£ill and thus damage to the spill-
ways, it is unlikely that the spillway would suffer a catastro-
phic failure.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS
AND REMEDIAIL MEASURES

7.1 DAM ASSESSMENT

A. Condition. The visual examination of the Babson Reservoir
dam revealed that the embankment and spillway are generally in
good to fair condition. There were no obvious signs of failure
or other conditions which would warrant urgent remedial treat-
ment.

Based on the results of computations included in Appendix D,
the spillway is capable of passing the test flood, which is based
on the probable maximum flood, with 0.6 ft. of freeboard.remaining.

B. Adequacy of Information. The information available
concerning the design and construction of the dam are adequate
for a Phase I Investigation when supplemented by field observa-
tions.

C. Urgency. The recommended additional investigation and
remedial work outlined in Section 7.2 and 7.3 should be under-.
taken by the Owner and completed within 24 months after receiot
of this Phase I Inspection Report.

D. Need for Additional Investigation. An additional
investigacion 1s required, as outiined in the following section.

7.2 RECOMMENDATIONS

It is recommended that the Owner engage a registered
professional engineer experienced in dam design to undertake
an investigation of embankment stability under earthquake
loading conditions for Seismic Zone 3.

7.3 REMEDIAL MEASURES

A. Alternatives. Not Applicable.

B. Operating and Maintenance Procedures. The following
remedial work shou undertaken by the ty of Gloucester:

1. Cut and remove trees on the downstream slope of the

embankment. Stumps may be cut flush with the ground
and left in place. Remove all brush and cut grass

- oan



‘reservoir water levels. The procedures should delineate the

and weeds. For the future, the downstream slope should
be mowed at least once a year to limit the height of
vegetation and allow for visual examination of the
embankment.

2. Place earth £fill in shallow depressions at the top
of the embankment adjacent to the concrete core wall.
Place earth fill immediately right of the spillway
where erosion has occurred, to restore embankment
cross—-section to the original design geometry.

3. Clear debris from the stilling basin below the spill-
way, in particular in the area of the underdrain dis-
charge pipe on the right side. The pipe should flow
freely without obstruction.

4. Repair the concrete support brackets at the gate house
end of the service bridge.

5. Renew railings at this facility.

6. Renew gratings, hatches and ladders within the gate
house structure.

7. Reseal all joints in the concrete pavement on the
upstream slope, exposed core wall and spillway. Remove
all loose concrete patches, fill all resultant voids,
spalls, and missing pieces of pavement with concrete.

8. Resurface the chute portion of the spillway with shot-
crete, mortar or other materials to prevent further
deterioration of the spillway.

9. Repair the cut stone masonry wall at the entrance to
the discharge channel.

Due to the "high" hazard potential classification, the
Owner should establish a formal operations and maintenance manual

__for this dam. _The operating procedure should include provisions.

for biennial technical _inspection of the dam and for survoillance
of the dam during periods of heavy precipitation and high

maintenance work to be done on the dam to ensure satisfactory
operation and to minimize deterioration of the facility.

The Owner should develop a formal emergency preparedness
plan and warning system to be used in the event of impending
failure of the dam. The system should be developed in coopera-
tion with other local officials and downstream inhabitants.
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VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM

Dam: Babson Reservoir

Date: 8 September 1978

Time: 0900-1430

Weather: Clear and Cool (50's F.)

Water Surface Elevation Upstream: 51.45 (local datum)

Stream Flow: Negligible

Inspection Party:
Harl P. Aldrich, Jr. - Soils/Geology
Haley & Aldrich, Inc.
Roger H. Wood - Structural/Mechanical
Camp, Dresser & McKee, Inc.
Charles E. Fuller - Hydraulic/Hydrologic
Camp, Dresser & McKee, Inc.

Present During Inspction:
Wilford Burke, Chief of Treatment Plant
Richard A. Brown, Haley & Aldrich, Inc.
Donna D'Amore, Camp, Dresser & McKee, Inc.




VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM : Babson Reservoir

DATE :8_Sept 78

AREA EVALUATED

CONDITION

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation
Maximum Impoundment
to Date
Surface Cracks
Pavement Condition
Movement or Settlement
of Crest

Lateral Movement
Vertical Alignment

Horizontal Alignment
Condition at Abutment and
at Concrete Structures

Indications of Movement of
Structural Items on
Slopes

Trespassing on Slopes

Animal Burrows in Embank-
ment

Vegetation on Embankment

Sloughing or Erosion of
Slopes or Abutments
Rock Slope Protection -

Riprap Failures

60.0 (local datum); Top of concrete
core wall El. 60.8

51.45 ’

Unknown

None observed

No pavement

None observed, except for numerous
small shallow depressions
adjacent to concrete core wall

None observed

Good (top of concrete wall slightly
uneven, by 1 to 2 in. in places)

Good

Conditions at abutments good; good
immediately left of spillway;
right of spillway, adjacent to
wall, there has been erosion
by rainfall and foot traffic up
to 3 ft. depth, 4 ft. wide, at
downstream side of crest

No structural items on slopes

Frequent at crest of dam and
upstream slope, although area is
posted

None observed, but downstream slope
difficult to examine because of
vegetation

Top of embankment is grass, mowed;
trees, brush, weeds and grass
on downstream slope including
mature scotch pine from 10 to
15-in., diameter spaced 10 to 15
ft. apart

Minor, but some at contact with
spillway

No riprap; upstream slope is paved
with a 6 in. reinforced concrete
slab above El. 45; The surface of
the concrete pavement has eroded
and the aggregate is exposed.
There is differential settlement




VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM Babson Reservoir DATE 8 Sept 78
AREA EVALUATED CONDITION
Rock Slope Protection - of the pavement slabs. Joints
Riprap Failures (Cont.) are in need of new sealant. There

are a number of joints with minor
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B vegetation present. There are
i isolated instances of broken
_ . o slabs and small missing portion
- of pavement slabs
{ Unusual Movement or None observed
g i Cracking at or near
S Toes
Unusual Embankment or Small wet area (less than 10 ft.
. Downstream Seepage square) at toe of embankment
‘ about 105 ft. left of spillway,
. I' no flowing water; another moist
ZRE area nearby downstream toe.
: Piping or Boils None observed
: Foundation Drainage "~ 6-inch vetrified clay drains

] Features and Toe Drains immediately downstream of

| concrete core wall and at toe

It of embankment, discharge into

L ' spillway stilling chamber; water
flowing from both pipes.

Instrumentation Systems None

Exposed Concrete Core Walll The exposed portion of the core wall
has been patched in a considerable
number of places. A number of
these are now loose., Vertical
cracks and efflorescence are
present. The surface has eroded
and exposed the aggregate. Joints
have been sealed but it needs to
be renewed. Breakdown of the
concrete is ocurring at some of
the joints. There are isolated
instances of vegetation in the
joints. The major portion of the
railing on top of the wall is
missing; the remaining portion

is in disrepair.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM : _Babson Reservoir DATE=8 Sept 78

QUTLET WORKS - APPROACH
CHANNEL, SPILLWAY WEIR,
STILLING BASIN AND DISCHARGH
CHANNEL

i
i
l AREA EVALUATED ’ CONDITION
|
[

1 a. Approach Channel

General Condition Good condition. The channel is

1 formed by pavement slabs which
exhibit surface erosion. Sealant
i at joints has broken down and

‘- needs replacement

: Log Boom Two logs are present; one is an
I irregular tree trunk. This one
i. appears susceptable of breaking

1 at the small diameter end and

i ‘ becoming lodged in the spillway.
! The impact of the booms have

1 caused spalls in the core wall

b. Weir and Training Walls

General Condition of Good condition. The weir is formed
: Concrete . by inclined pavement slabs. The
‘. downstream portion of the weir

! has an eroded surface, breakdown
: of construction and cold joints,

! and vegetation in the joints.

’ The sidewalls have been patched.

Some of the patches are now

; . loose. The sidewalls have

: shrinkage cracks and a few stress

cracks. Earth has eroded from

behind the right side wall.

N Stains from exposed tie wires are

? present on the back face of this

v wall. Considerable erosion and

deterioration occurs where the

downstream end of the weir or

L chute joins the stilling basin.

§5 This portion of the weir is

K stained by discharge from the

drainholes. Efflorescence is

present on the side walls. The

flashboards on the weir are in

good condition
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VISUAL INSPECTION CHECX LIST
NATIONAL DAM INSPECTION PROGRAM

DAM : Babson Reservoir

DATE’s Segt 78

AREA EVALUATED

CONDITION

Drain Holes

c. Stilling Basin

General Condition

d. Discharge Channel

General Condition

QUTLET WORKS - GATE HOQUSE

a. Approach Channel

Drain holes on spillway slope are
generally open, Three of four
located at the toe are flowing

The left side wall shows many cracks
and considerable efflorescence.
The right side wall shows little
cracking and some efflorescence.
The end wall is cut stone masonry
with some open joints. One
small area of this wall where it
becomes the left side wall of the
discharge channel is almost
completely broken down. The
basin contains considerable
soil reported to have been washed
down from the dam embankment.

The blowoff pipe as well as the
underdrains from the dam dis-
charge into the stilling basin.
All pipes appear to be clear to
drain although one of the under-
drain outlets is presently below
the silted area. Bottom of basin
has automobile tires and other
debris

Narrow vertical channel formed by
stone masonry walls. Generally
free of vegetation and debris.
See text of report and photographq

The outlet works is adjacent to the
reservoir; no approach channel
present




. | VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

. DAM:_Babson Reservoir DATE :8_Sept 78

AREA EVALUATED CONDITION

b. Gate House Structure

: General Condition Good condition; the stone masonry

i superstructure has one noticeable
crack in stone work. Windows

. : and doors need replacement.
Interior metal work especially
ladder, hatches and guides for
screens need replacement. Other
interior metal work needs re-
painting. The concrete sub-
structure shows erosion on the
exterior surfaces at the water

! line. Efflorescence and cracking
was observed on the interior side.
There is debris present on the
gate house floor

c. Bridge to Gate House

General Condition " The concrete bridge is in good
structural condition other than
the concrete support brackets

at the gate house end. The
brackets indicate sever cracking
and need for rebuilding. The
bridge railing is in need of

replacement
d. Mechanical and Electrical
Reservoir Gauge The mechanical float gauge is
operable; reservoir level indi-
cated by pointer on circular dial
.- Hoist The hoist is operable but needs !
repainting ‘
! Service Gates The service gates are operable but
.. need repainting
Lightning Protection None observed
. System
i Emergency Power System None J
v Wiring and Lighting Conduits and outlets have rust pre- \
System in Gate Chamber sent. It is presently operable ;

’ but its condition is only con- :
! sidered fair. It should be re- i
newed ;

A-6
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' VISUAL INSPECTION CHECXK LIST
: NATIONAL DAM INSPECTION PROGRAM
" DAM:__Babson Reservoir DATE :8_Sept 78
l AREA EVALUATED CONDITION
I e. Qutlet Pipeline The pipeline is not visible for
! inspection
1
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APPENDIX B
LIST OF AVAILABLE DOCUMENTS AND
PRIOR INSPECTION REPORTS

LIST OF AVAILABLE DOCUMENTS

SELECTED DOCUMENTS

Text of design report by Fay, Spofford &
Thorndike, Inc., Boston, MA, 31 May 1930

Letter regarding adequacy of spillway
stability design, Pay, Spofford &
Thorndike, Inc., Boston, Ma,

3 November 1930

Contract drawings - Alewife Dam and
Reservoir, Sheets 2 and 3, June 1930

PRIOR INSPECTION REPORTS

Letter report on the 13 construction
inspections from 22 July 1930 through
4 December 1930 by the Essex County
Engineer

Summary reports on the 26 inspections
from 21 January 1931 through

31 March 1968 by the Essex County
Engineer

15 July 1971 report by the Mass.
Department of Environmental Quality
Engineering

Page No.
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CAGLE TATSBIAL SORTON

4e BEWOOL STRLLT. SORTON. wass. ' May 31. 1930

County Commissionsrs
Issex County
Salem, ¥assachusstts

Attention Mr. Robert R. Evans, Couxty Engineer

Gantlamen:

¥e hZave been engaged by the 3oard of Water Comuissionsrs
of Gloucester, Massachusetts, to prepars contract drawizzs and
spscifications of a dam and rese-volr togsther with appurtansnt
structures which they dessire to build at the sarliest possidle
noment on Alewife 3rook {z tae City of Gloucester. They hive rs-~
quastad us to sudbait to you all necessary data for your approvsl
as required dy ths Ganersl laws of the Commonwesalth. We are,
therefore, submitiing herswith a Tnited Statss Gaological shest
upon #ich we have shown ths locstion of the project aal the )
exteat of the ratural watsrshed tr-i{dutary to the site of the dam; -
a topographical plan of ihe d4am and reservoir site showiag the
exact location of the dsm; and & dxawing showing the size of the
dam and dstalls of comatruction. Ve respectfully request for
ths 30card of Watar Comnissioners your approval of the plans for
the construction of this dsam.

Location of Dam. Ths site of thes dam {3 north of ths

' built~uy acea of Gloucester ;roper om AlewiZe 3rcox about 400

feet distant from the corasr of Poplar Street and Russell ivenus.

Arsa of "atarshsd.. The arsa of the walershed of Alswifs
Brook which [s trioutary to the siis of the &am, {ncluding ihe
watarsasd of Cajpe Pond, (s approximately 2.25 sqnare milaes.
Cape Pond used by thes Town of Rockport as 2 source of water sup-
?ly {3 loocated in the qpper part of thias watershed and is the:
sourcs of Alewife 3rook, The area of the watershsd iriduiary
to Cape Pond (s about .55 of a sgquare mile, Thesa areas have

'_ been determined from United States Geological Surveys and from
aerial photographic surveys.

' Description of Dam. The dam will have a maximun height
of abou¥ 30 Iset amd WILL be about 600 faet long at the crest.
It will be bduilt of esarth with a reinforcsd cozcrets zore wall

and 8 sheet pils cut-off, The downstrsam slope will bds 2 to 1
and the upstrean slop- w11l bde 2-1/2 to 1 between slevation 357
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Yay 31, 1930

and elevation 45, and 2-3/4 to 1 from elevation 45 to tke bed of
the valley. There will be a fiva~foot berm at the upstream side
of the dam at elevation 45. It wil) be necessary to strip the
sits of the resarvoir to prepare it for the storage of ths water
and {% i{s planned to uge as cmuch of this =aterfal {n the comstruc-
tion of the 3dam as possible, The site of the -eservolr will be
thoroughly cleared ard grudbad previous to stripping. Adjacent
%o the downstiream side of ths cors wall, the plans call for clean
aravel with a thicknmess varyirg from four faet at the dass of the
dam to 2 fsat at the top. Between this matarial and a slope
from ths top of the dam of 1 20 1, {%t {3 propcssd to uss selacted
naterial from ths reservoir strippizg whlcha will consist of leanm,
sand azd gravel or {f this material does not seem satisfactory to
use, we will substitute a more suitadble material odtaizned below
the surface of the ground {n ths reservoir site which will not
contain very much organic matisr. Between thia caterial and the
domnstirsam face, the sxbankment will conzist of stripping material
from the reservoir site. Ten Inch vitrified pijpe underdrains
laid with open Joints wrapped with chsesecloth and surroundsd by
slsan gravel or brokaa stons will be btuilt to drain any ssepags
through the core wall apl through the gravel xmatsrial adjacent to
the cors wall, Thess underdralizs will ksep the degres of satu-
ration of the embarkment below ithe core wall to a minirum, The
naterial {n %the upsirsam s3ide of the core wall will consist
alnost entirely of earth to be stripped from ths reservoir site,
The part of ths slope above the berm will be protected dy gravel
and concrste paving, That part of the =lope delow ths bera will
be protected dy gravel or broian stone or largs stones wiich can
not de veed in the sarth smbark=ent. The spscificaetions will
call for the ambariment to be thoroughly compactsd sithsr by use

- of rollsrs espaci{ally sdapted for the purpose or by the haulirg

squiprent to be used Ilr haulirg the zaterial to the ambariment.

Qutlet Conduit. For uss {n carryizg tks flow of the DdIook
during the comstruction, the plars call for the comstruction of
e 36-inch clasa B cast iron, 3ell and Spigot pipe laid In &
continuous coacrets cradls underzeath the dam, This pizs will
be closed at the upper end aftar the completion of the dam and
previous to the storage of watsr by & cast iron pipe cap; it will
also bde closed at the center of the dam by the use of concrste
in a mapholes sspecially designsd for the purpose.

Spil way. The spillway will be located {n the middle of
the dam anl wiil consist of concrets side walls with steel shest
pile out-offs, a stillirng chanber at the foot of ths spillimy
and a paved slops of reinforced somcreste. The plazs call for a
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stones smbankrzent unlerzeath ths splllway and below the concrets
cut-off wall, The part of thse dam adjacsnt to the spillway on
the upstream sids of the cut-off wall will be of earth f-om the
reservoir stripping silamilar %o the remaining portion of the dam.
Ths spillway has besn desiznsd for 3 £low of 300 cubic fast jer ~
second for adout a depth of flow of”3.25 faet sver the wafr. T7e
zave computed the =zaxizmum 2lood flow from this arsa for “he 18-
sizn of the spillway by the ratioral =zethod. W8 have zot con-
sidexrsd the affect of sto-age {n Cape Pond dut =avs considared

the effact of storage ({a the proposed resarvoir whf{sch 23 a sure

Zace area of about 40 acres, e estirate that the zaximuxa rats \ B
of run~-off from this area z:ay amount *o 1250 cubic fest jer Y
second. 7ais {3 based, aowever, upon a time of concentration o

of about one hour. he tine of comcentration for $tis maximum Y.

flow ovar the spillway will Ye materially lexgthened on account of " 5
the storege of water {n the resarvoir betwsen the level of the (Q‘ o
wolr and 2lood lavel, We esticates that when the run-cff entar-3. & N\
ing ths reservoir coinocides with ths capacity of the weir at ay s ‘~% ./,
depth of flow on tha welir of about 3,25 fset, the tims of -\ /5‘} &
concentration will ba about 2-1/2 hours. —Fe bellave ihese s
estimates of flood flow sre very conservative but aovever, we \\L.
bave desigred the dam with a frse bcard great enough to care Zor
8 auch lgrger flow than that sstimated, T2e total fres board of
the dam above the welir level s 6 feet.ay: . :

Foundations of Dam, Te have taken ssveral wash borings at
the 3ite of the dam, azdl f{nd that there s a top stratum of
sand and si{lt of an avarage thickness of 3 o 4 Z:et, and under-
lying this stratum, there is medfum dlue clay amd 2ard ysllow clay
for a depth of adbout 35 feet resting upon bed rock.

Gats House. The water from the resarvoir will snter the
d1stridution syatem ihrough a relaforced soncTate gate house,
located betwaen the bDerm on the upstream face of the dam amxl the
top of the dam, These w{ll bs a 24-inch cest iron pipe laid (n
a concrste cradls extending from the gate house to a pumping
stat{on bslow the dam.

We will be glad to furnish you with any additional in-
formation regarding this project which you zay desires. The
30ard of Water Commissioners desirs to proceed with the construc-
tion of this project at oncse. We would, therefors, appreciate
very much your imzediats cozsideration of thils request Zor
approval of the plans.

Very truly yours,

Z3M:M
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Rodart R, Evans, Esq.
County Zcaineer

Court House

Salzm, llassachusett

Dear lr. Ivars:

Qur ¥r. Myott has told ze of ais talxs with you
regarding the stability of thes spillway section of the dam at
Glouces.... He tas also informed me of the work 2iready 4don
and to be dons on tals spillway in addition to that called -or
by the 2l2ns amd specifications.

In view o the doubts which zay nave ariszn in your
zind, I nave today sersonally reviewed the situation [n order
to chack once more the design prejared by us and to consider
also the affect of ths modifications of %he d-sign agread udon
betwsen ir. Myott and yourself.

58 regsrds the original design of this spilliway, I aam
satisfied Z2rom the iavestigzations made %oday that {t would have
r3d a factor of safety of at lsast four. Tn otaer words, that
the resistance to Zailures of the s:illway construction as
or‘gi'a.ly n*oposed would heve been at least four tim2s the
‘msximum force which could te exerted oz it due to a combination
of water pressure znd 3arth pressure 2z2inst the upstresm face
of the cors wall.

The changes {n the construction of the spillway made 2s
the result o your suggestions; that ls, the arouting of the
uzper layar of Tock fi’l, addxtio"al dowellinb, 3nd the sub-
stitution of comcreta for a portion of the rocx £111; 228ve (n
ay Judgzent added zmatsrially to i{ts stadility. The corstiruc-
tion now bdaing carrizd out maxes of this spillway przctically
a concreta surfacsd dem with 3 rock Till center. It has no
analogy to the ordimary type of rock fill dam, some of which
de2ms, as we well Xnow, hive failed for good and sufficient
reasons.,

In reaching these conclusions we have carried through
calculations of aydrostatic and earth pressures according to
commonly accepted practice; we have checked these resulss with
the resulis of ax%tansive t23t3 or actual aarsth Jressurss =24e
at the XN2ssachusgetts Institute of Tachrolozy on a large model
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in oconrnestion with the design of a jortion of the "™Fiftsen

¥lle Filis®™ dam of the Few Ingland Fower Company; and we zave
checked them also 2gainst thae resulis of experience {n bufld~
irg retaining walls and buliheads om water?ront spd othsr
constructions wnich zave %o withstand tas pressure of saturatad
earths, in wnich type of comstruction: I 2nd Xy 3ssociates

zave 2ad a good zany yearg exparisncs,

It is In the light of 31l %ais inforzmation that I base
oy conclusions regarding the s2ple zzrgin of safety of the
spillwaye.

If there ig further doudt im your nind 33 0 ihe stabilisty
of this structure I shall de zlad o discuss it with you per-~
sonally, and %0 g0 into the matter i{n full detatil, at some
outually convenient iime,

Very truly yours,
..&,,lq‘% .

Frederic I. Fay

[IV]
i
[
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i: December 5, 1930.

Ii‘ To ta3 Cccxissiocers of Essax Coumty:

(0t Gentlazan:

|

(4 I su2bzit herewii:z the following ranert as %o <h2 z2cnssruc-

i ion of <ns Alewilf2 Tsxm In Gloucsester, ,lans and specificat:c“s ‘or
[ B wbich wsre ajyorovad by tne Ccunly Commissfomers on Junes 20ta, 1830.

Aork was bagun skorily after your aporoval w23 L{ssusad,
and I have visited the dag at various P*:es since tesn as follows,
viz: July 22, Augast 11, Septazzer 5, 17 and 29, Ochoter 14, 17,
21 and 23, Yovazter 1, 7 and 20, and Decacber 4, ths struciure a:

na tize of this last 7isit being substancially complete, so th
ha filling of the reservoir will provably start within a wee;.

[y

Grmm v b

-~ The zaterial encounterad {n the foundstion z
I ba what waa aniiclinacad, a fal>ly nexd tanacinus Plus ¢
= Ddout to'* fast below tne surfacs, and the sieel sheeiin
dri{ven stubstantfalily a3 callad for cn the »lans, bus ~cr
"-IT. distance a% bota the northerly and souuharlj ends boulders w

found anéd hars a conerats w%all wa3 used in dlazs 3f sha snaz

i«
f

[y

(L3N]

5@ 0y

meird

1 23 OO o

(']

cr b [¥9

awm
! er
[+

1 RV N PN

r @
>
v
[ 2]
.

Unda> tine gata house 1f w#wa3 dsszad Des3s o omilt tha »oila
foundation, as tha metarial ssezad to 22 unguesdtionasly nerd
epougs S0 carry tkhe load. This was done with =7 apecroval, and
fact I beliava it is vetier coastruction then i tiie 2L133 2&d se2en
usad.

!
5

Tee zatarial for the exbanicent n43 bgen found ab l=2:ust
as gocd &3 rezuired

-

27 the soecific¢h_ons, and a largs Jart of it

has ccze frsaz borrow 2ifs 2ax3sT:ted within ne liﬂ_.s of tha2 resar-

voir. In ta2 consiruciicn of the ezuaa&:ent, méterfsl has taesn

naulsed in by trucks and by trallers hauled by tractors, dumpad in

piles and lsvyslled off b7y & bulldozer. During the ccna:ruc:icn of

the lozer half of the esbaniment, the seather was very dry and.nc 3
watering of the zaterial was done. apoarently, howsva-, the con-

tinued hauling of tae zaterial sufficed to give a well coupacted

arbanic=eat, acd rsasonadle attention seez=s o have baen g‘vsa to

! reroval of rooss and perisnadle zatarial.

| e
[ ]

—

As ths worik arogressed on the rocy {11 of the spillway
{t becazs avident that tals £111l would not Se what I had ss3tzed
in aspro7ing the »nlans, The boulders ware zostly rounded and were
being dumped 11w° place, dutl no nand olacisg dona to reduce ths
voids %0 a zinizum, and tkhe sicne placed on top of these o fill
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the voids and level up to the concrete sleb were, in ay Jjudgzment, too
szall. PFollowing sevaral conf2rencas with the engineer In chérge,
threa2 tranchas wers excavated in this rock f£L11 tr=asversely to the
slope of the spillway, and Soncrefse walls wers built and well grouted
into tas rock fill, extanding nearly to the surface and tled ILnto the
concreta zaving. These small stone, for a depta of st least a foot,
ware 31so grouted bsfore placingithe concrete slab, and tha apex of
t=3 trisngle forzing the uper 2all of tas splllway secticn wWa3 cust
8s a solid concrata bloex, resting on %ka rock £ill benesil.

Care was taken to provide free drainage for the rock fill
at the s»illway, and careful attention seems to have bdesn given to
the placing of the porous grsvel on the dowmsirsaa side of ths core
wall in othesr oarts of tne daz and %o the under-drains leading from {t.
Tte concereta in tas core wall 13 epoerently of good qualicy and care
has been ziven to the lnstallation of thes copper expansioan foints, sand,
in general, I fesl confident that the structurs has been wall built
substantislly in accordance with the plans and specifications,

. Respectfully subeisted,

County Ingineer.

..
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Zloucaster 2. 17
Alawife 3rook Zanm, “ortneﬂsterly from the corner of Zoplar St. %o
Aussell ive. (Gloucester VWater Works, Owners.
1930. Tatershed 2,25 sq. m. Jax. Ht. &/ ~T.
1930, June. R. R. Zvans Investigation of Alewifsz Dam)
. 1930, June 20. R. R. ZIvans 3sport to Co. Comam. on ) See 0360 T -
oetition of 3o0ard of Watar Coﬂmzss‘o“-rs of Gloucester ) 1930
for approval of plans and specifications 1o construict danm)
1350. R. 2. Ivan Z:sp. made duwring censuiruciion
: 133C, June. <Contract Flans apcroved by tae Co, Jomm. on [{ile in :
sounty zZngineert's JIfice.

1930, Jec. 3. 2. R. Ivans Rzport %o Co. Comm. See G350 ° - 1330. {

1931, gan. 21, C. C. 3arker, Insp., I visgsited the new daxz 2t "Jog
Towm Jommon". The water lavel was 23.7' or 5.3' 9elow the Lop of the ~
spillway. There i3 evidance of slight seespage {ronm tls vesp nolas ail
the sase of tiha spillivay, »but thHere was none today. The dam is acparent-
17 in very good shaze,
1931, aoril 24, C£. . Zaerker, Inmsp. Today about one-half inch of
water is flowvi r tne Livey, ~d ore cannot see whetihsr there is :
anry water {low v22 underdrains or cus of the drain Jizes in Zlhe
spillway, asdgour 1320 ezt south o way and savaral fzet from !
tns toe of the sloze 2 small stre water is flowing on t-e
surface in 2 s3light gualier %o *he stilling basin. It is said this cozss
from a spring. ilso more gouinerly at the toe of ine slope and the >ld
) earth trere is slizht s2epage, The ground below the dan where stuocs -
ate., were deposited a2t the southerly 2nd below tz2 Zz2a is aore or lass’
wat and there is rusiy and slimy water in tas diteh along Vo2 drivsway.
Zn the north siie of th2 spillway channel the ground Selow th2 daz is
.- quite wet and there is some seepage or zround watar, AL th2 north 2nd
next old surface trhsrz is slight seepage Cne constriuction Jjoint nzar ;
“he norih 2nd has opened some. The sloaes and daxz are 1n 3208 condi-
vion.
o 1932, aug. 2. C. C. 3arker, Insp, The dam is a:car-"tly in good i

condition., At esach snd of the scz’lﬁav on tne upprer side the concrate
. slabd next the spillway nas settlad a llutle, the one on the nort h

end about 3 inches. Thare is no seepage through the drains on the
. slope of the spillway, those at the tase ars coversd by Lhe water in
the stilling basin. The fourth block of concrets slope paving north L4
of the spillway has disintegrated some. Thers is some ssepage at the
toe of the slope on the south end, also some on the nortn end about
the same as at last inspection., The wataer lavel is =a2bout 4 inches be-
low the top of the spillway., The slopes ars grassed, six rows of zins
trees 1ava been >lanted and also some honey suckla 7-“95.

: 132, fov. 2, 2. R. Ivans, Insd. ese ar abhiut

‘. in depgth running ovar szillszy.  Zrownd w2 suth il -
o0 indication thz2t it come2s through the da 2h can e

. s2en at tnls slage of <xe sater gaezs L2 ¢ o. .

i

l 1932 R2z0r% w0 To, Zomm, 3Safs 2nd in reascnadly 3 ccniiticn,
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Gloucester D. 17

1934, Sept. 28, C. C. 3arker, Insp, I gave a copy of the notice
to Rr. Moran, Supt. At the dam I saw Xr. Bray, one of ¥r. Moran's
sen. The watar lavel is very low, the reservoir has just been drawm
down as low as possible, There is a slignt trickle of water out of
the lower drains at the bottom of the spillway. The south east corner
of the concrete apron is slightly out of place and somawhat cracxad.
The cutoff wall on the upper side i3 somewhat disintegrated at the
exjansion joint near the south end also one on ths nor<iherly and.

The base wall at the bottom of ths concrste =22ran about 100 faet froa
the north end has disintegrated very zuchk. Tne slab of concrete in ihe
spillway on the upger!Sf the cresst on tae souta side has fallan about

5 inches and the slab on the north side has fallen abcat § lnches.
Under the canter 3lab there 1s -.somewhat of a cavity, Taere is
settlazent iln the spiliway on the upper side of the crest, Thae fill
next the south side of the spilliway has washed some., The lower slopes
are well coversad with vines and pine irass. AS the water is low

zere is no seepags today.

1234, Dec. 12, R.R.Zvans, Insz. Of three slabs up side of szill-
day wall that at sach 2nd has settlad scne two inches or mors at edze
2gainst wall, tsase should be cut out 2nd fill bensath invesiigated.

1934 Report to Co, Comm. ‘e new cam a2t Alewife Srock seecs
to be in zood coadition 1n all esseéntial respects except tzat Just
vack of the cut-off wall in the spilliway two of the three concrets slats
kave settled considerably, althougn the material undernsath then w2s
supposed to be corpacted 30 that this could not rappen, I Selieves
that snoush of these concrete slabs should be reroved so that inves-
tigation can be made to ascertain the cause of this settlemeng and naxe
sure that it is not serious,

1936 august 10 , C,.C,.3acker, Insp. I left a copy of the notics
at she office for Jonn W. Xoran, Sutp., no one went to the cdam with ce,
wa the souih side next the spillway thers 1s a gully Lo the extanicuent,
three feet wide and 2.5 to 3 feet deep, the earth naving washsd out
down to the stone. At the lower end of the spiliway thesre i1s a crici
in each side wall. Tater L8 trickling out of ths two ncrtherly and
the south drain pipes at the bottom of the spillway, al=ost L/4 inch
dsep. The settlement in the concrets slabs om upper side of the
spillway 13 about the sane. On the upper side the concrete =zas
cracked in a number of places, and the concrste slope paving has
settled in. some places. At the south end the botiom of the exbank-
ment is wet and there must be a large amount of seerage {rom all in-
dications. Also thers 1s some at the north end, The wacter level
today {s about ome foot telow the spillway.

1936 Report to Co. Comme. The new Alewife dam is in good con-
dition, except that the concrets paving just tack of the spillway
has settled several inctes, and apparently there is a cavity of uniiown
axzent below it, but no lavestigation by reomoving parts of the slabd
has apparently been made. 3uch an i{nvestization should be =ades to
=ske sure that the condition L{s not serious, and some wasking >izich
has occurred adjacent %o the side walls of the spillway in the esrth
embanizment should be refilled and protscted frow further wash. |

-
a2 L aam
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1938 Ogtober 25, C.C.Barksr, Insp. I gave a copy of the notice to
D. Rﬂ_nggi;y Asst, Supt., The water has been drawn off and is very low,
The” 1 on the south portion of the dam has been repaired where
some of the concrete spalled off, Next the spillway om the south side
where the earth rill washed out on the lower slcpe concrets steps have
been duilt. On the upper slope there are several spots in the concrete
apron and toe wall where there is much disintegration also in the cut off
#all on the north portion. There is disintegration in the concrete zate
house at the water line, -The settlemsnt in the concrects slabs on the
upper side next the crest of the spillway Lls greactsr, Toe aorth slad
has settled 8" and the south sladb 8" fextv the crest of the spillway. it
1s hollow under the center slab, which, I was told by ¥r, *heelsr omeof
the Water Torks men, i3 supported bty the man hole which was used during
the ccastructlon of the dam, ¥r, *heeler says the seepage remains about
the same, The sarth slopes ars well covered with pine <trees and toney-
suckle vines,

1936 R.R.Evans, Inap. Sew this dam Yovember 20 with 4r, 3Barker.
Along ths side wall of the spillway nearsst Gloucester there has besn coun-
sideradbls washing of embankment. Sroksn pisces of lsdgs rock hbave deen
rilled in against the wall, “he top of this fill is rough and consider-
ably below the original level of cthe sarth, “Wpether some sxcavation has
been made purposely in which to place these sctone is not quits evident,
bu t apparently tiais might have besn dons to form 1 guttar, If this is
the purpose it sbould be brought up to the orizinal lavel, and dbound wicth
asphalt or otherwlise to pravent washing. The watar Ls barely flowing
over the spillway today. Through the water it is possibls to see that
the slabs benind the spillway are sunken, but not to =maks any exanination .
An exazination should be made hers by removing some of the concrete to
ascertain what is below it as ir, Earker says it sounded hollow when he =ac
nis investigation. Tae parapet wall along the main dam is disinlegrating
Badly,. As yet there is no apparent weaimess which would reduce the amount
of freedoard, but if it contirues that will apparently happen before many
years, The smbaniment seems to be in good condition and no seejpage along
the toe of the bank is noticeable, but a new drain has apparently bean
18id a short distance below the tos of the slope dlscharging into the out-~
let from the spillway and quite a stream of waTeér is running tarough this
drain, Sow much of it, if any, comes through the dam cannot be deter-
mined as the land towards Gloucsster is wet,

1938 November 9, R, R.Evans, Iasp. ®ith Mr., Barker visitsd Alewifs
Dam in Gloucester to odserve conditions teneath the slab on the water side
of the spillway where concrete has recertly been ramoved, since ny previous
conversation with Mr, Noran. Pound tkat for a width of six or eizght feet
vack of the apron on ths inside slope the concrsete slad has deen renewed
across the entire width of the spillway, and a space sopie thares or four
inches deep is sxposed bHetween this opening and the cut-off wall and on the
other side of the opening toward the pond tals space can bYe seen to extand
sany feet, It sesms t0 be an aven sstilement. The concrete sladbs ress
on the top of the abandonsd aanhols and thers i1s no svidence that tle water

found aay outlet, A man, who 1s apparsntly an szployee of ths watsr Soap:.

%8s at the work when I lnspectad it and I laver callsd on Nr, Moran to tall
the situation over with him, I told him that if would, of courss, be
possible to f111l this space under the slab by grouting dut thar I felt that

-
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a better job naight be obtained, and perhaps cost lsss, to rewove the
apron immediately dack of the cut-off wall and rsnew some ten or
twelve fest of the slab on thae sids toward ths pond, to fill the
depression with gravel similar to that which wgs used originally
under the slab, »ell camped, to avold further settlsoent, and to
construct new concrots slabs the same as origilnally built. He
apparently agrees with =e that tais is the best nechod to follow
and as I understand nim will attaopt to have it done.

1338 Report to Co, Comm. It was notad in =y last -eport that
the concrete Dpaving bdack of the spillway at the Alewlfs Cem in West
Gloucester nhad sectled and that chers wasg a cavity beneazh it. The same
condition was found at the present inspeccion and again callesd to the
attention of the Superinterdent of the Water Zoard, 4¢ that tizme cthe
ressrvoir was practically empty to permit some work which 1s being done
at the upper end of the pond, and the Superintendsnt caused these sunien
slabs to be removed so that we could inspect the rill bereath them, e
found that the esarth f111 bad sectled somes four incass or =ore, dtut found
no evidence that the water was finding any outlet through Lt behind cthe
concrete block forming the spillmay, The matter was discussed with the
Superintendent and it is =y understanding that he 1s removing the remainircg
portions of this slab under which sectlement has taken plsce, and will b ring
the fil) up to grede andlay a new concrete pavement upon it. Concrece
steps Rave been built against the wall on che slde of the spillway and
erosion of this £11l1 by the surface water running down the embanizzent has
besn stopped.

1940 ver, 2, C.C.Barker, Insp. I gave a copy of the notics to
L. B, Full, Supt. Gloucester Vater Yorks, This dam is in good condirion,
Vaver is just splashing over the spillway. Some water 1d dripping out
of the weep holes at the btase of the spillway, ‘e seepage at the south
end is about the same. The upstream face of the northerly cus-off wall
1s badly disintegrated ln two places. Taers ars side walls, 5 fsecv apart
and 3.5 feet hlgh, on the outlst stream below cthe daum,

1940 Report to Co. Comm, Safe and in reasonadbly good condition,

1942 July’'31l, C.C.2arker, Insd. I S2ve a zopy of the notice
to L. 3. Zull, Supt. Tals dam L8 in sood condition, Tae resarvolr ls
frll and spilling over.” Thasre is much sespage at the séutherly end atous
the same as in tae past. There nas 210t been any change.

1942 Report %o Co. Comnm. Safe and in reasonadly sood condition.

i 1944 July 20, $.7%.Woodbdbury, Insp. I gave a copy of the notics
to Nr. Full, but visited the dan alone. watar level is & £t, Telow the
1ip of the spillwar. Concrete is btadly 4dlsintesrated a% corners of walls
at spillway, at northerly end and at tha lower past of the spillwmay.
Concreta ;aving_is crackad at southerly end. The congrets valls are
crackesd and spalled at exzansion joilats. There L3 some sessage Lhraus:
-t ® e > £ R 1. v, ] bl oo Y mn - e
e lower holes of ths spilluvav, +ne sldewalls of the e3illuay ars
tadly cracked at the Sottom, e condition of *he daz ‘g atout ths
sanes as when last -eported. HO0 regalirs nave been made.
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1944 Report to Co. Comm. Safe and in reasonably good condition.

. 1946 Sept. 20, S.W.Wbodburf, Insp. I gave a copy of the not

Xr. Eall and went to the dam alions. 3ushes have b§Zn cut on slégzstoa’so
the branches of the pine trees have been cut about & ft. up. Fater just
running over soillway. Concrete wall {s badly disintegrated at pcir%a
peeviocusly reported. At the bYottom of the spillway in the middle there Ls
a block of concrete about 6" x 10" and 12 ft, long scoured out, T

1946 Baport %o Co. Co=m, Safe and in reasonably good condition.

1948 Sept, 21, S. 7. Toodbury, Iasp. Laft a copy of tne notice for
Wo. Eull at his office and wan® to dam alone. Further inspection needed
to see that concrete i3 repaired, No rerairs since last inspection,
Conditions bYslow the dam: 4 new kighway (route 128) has bveen tuilt just
welow the 2am, Water level today: 6" delow crest of sctillway. Conditiosn
of ths dZam: Joncrete very badly disintegrated in many Ddlaces. CSoncrete
a% bottom of spillway should be repaired, :

1948 Report to Co, Corm, The Alewife Brook Dam, a large important
dam, should be kept in goed repair, The concrate on the upstrsam side is

. badly disin%sgrated in many places. Also the concrets at ths bottom of tke

spillway should be repairsd, The dam may Ye considared sale, but the re-
pairs should be made and the dam kept in zood condition.

1950 Ssnt. 27, S.%W.\Wooddbury, Insp. Laft a copy of the notice for
¥r. Sull at ais office and went to the dam alone. Further inspection
nesaded to ses that concrete is repaired, New permenent stop planks 2 It,
nigh have been built on the spillway (Freeboard is.now about 3.5 ft.)
Conditions below the dam: Gloucesisr Housing Development is just below
the dam. BHighway Dept. bulldings below the dam, Water level today:
13 rt, below crest of concrete spillway. Concrete vary badly disintsgrated
in many places., Concrets at bottom of spillvay has not been repaired. '

1950 Report to Co, Comms The Alawife Brook Dam, dus to its locatlon,
is a very izportant dam and should be kept in good rspair, The concrete .
in zany places is very badly disintegratsd and should be repaired, Recently,
flash boards two feet in height were placed in the spillway to give the
reservolr lncresased storsge capacity upon the approval of ths County Coz-
aissioners, This dam may de considersd safs, but it sbould be kept in gocd

condition.

1952 Sept. 25, E.H.oPage, Insp, GCave a copy of the notice to Mr, Hull,
Supt, of Water Dept., at bis office on Proctor Street and went to reservoir
alone, No repairs since last inspection. Watsr level todey: l.3 above
erest of cone, spillway and 0,7 below top of permanent flashboards, Conce.
badly disintegrated in many placss. Conc. at bottom of spillway needs

repairing. | . .
i )
1952 Report to Co., Corm., The Alewife Brook Daz, & very lzmportant

dam dus to its location, should bte kept in sood condition,. Although the
dam may be considered safs, the concrate 1is badly dis‘ntegrated n many

" ‘places and should be repaired.
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1954, May 28, E.H.Page, Insp. COwner's agent, wilfred 3ourque. Heignt
of glashboards: 2'-1". Minimum {reeboard: 2'-1l‘, Spillway clear. 3ad
place in conc. wall about 100' easterly of gate nouse. One place about 37
thickness has spalled orf. Quite a lot of seepage at the toe about opposicte
the abvove mentioned spalled place. Mr. 3ourque said Lt seems to be a lot
worse since they added 2' of flashboards,

1954 Report to Co. Comm. At the Bavson Aeservoir on Alewife 3rook, a
very important dam, due to its location, should be xept in good condition.
The concrete is badly disintegrated in many places. There is a very bad
place in the concrete wall and slope paving about one hundred feet easterly
of the gatehouse where the concrete has spalled off to a depth of about
three inches. At this point in the dam the toe i3 very wet.

1956, Sept. 12, E.d.Page, Insp. Owner G.W.W. No repairs since last
inspection. Leaks: Toe wet as previously noted. Heignt of {lashbcards:
2', Condition: 3Same. Conc. spalling very tadly in places.

1656 Report to Co., Comm. At the Batson Aeservolr on Al3wile 3ro0k, a
very important dam, due to its location, the concrete is badly disinvegratad
in many places. It snould be kept in good condition. There is a very bad
place in the concrete wall and the slope paving has settlad about one hundred
feet easterly of the gatehouse where the concrete has spalled off to a depth
of apout three inches. At this point in the dam the toe L3 very wet.

1958, Dec. 30, E.H.Page & K.M.Jackson, Insp. Zlev, of water: 21'
below top of flasntoards. Height of flashbcards 2', Conditiecn: Same .
Conc. spalling tadly in many places on dam and spillway. Toe very wet
southeasterly of satehouse.

1958 ~Report to Co., Comm. At Satson Reservoir on Alewife Zrook,
a very important dam due to 1ts location, the concrete is bdadly disin-
tegrated in many places. There is a very bad place in the concrete wall
and the slope paving has settled at a point about one hundred feet 2asierly
of the gatehouse wnere the concrete has spalled off to 2 cepth of about
three inches. At this point in the dam the toe is very wet. The walls
of the spillway are spalling and disintegrating.

1959 E.H.Page, Insp. Elev. of water 12 over flasntoards.

1961, March 10, E.H.Page and ?.D.Killam, Insps. Conditions below
dam: Same. ZElev, of water: 2" over flasnboards, ILeaxs: Same, =Heiznt
of flashboards: 2'. Condition of dam: Same.

1960 3eport to Co. Comm. At Babson Resarvoir on Alewife 3roock, a
~~very important dam due to its height and location, the concrete is badly
disintegrated in many places., There is a tad place in the concrete wall
and the slope paving has settled at a point about one hundred feet east-
erly of the gatenouse., The concrete has spalled off to a depth of
about three inches., At this point in the dam the toe is very wet. The
walls of the spillway are spalling and disintegrating

1562 Dec. 17, K.M.Jackson, Insp. Cwner; City of Gloucester watar
Works. Repairs since last ipnspection: made boat ramp at 2asf and of
dam., Elev. of water: 2', Height of flashboards: 27, No obstruc-
tions in spillway. Condition: Same 2as 1960. Man at gate nouse said

sintailint it
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some work was done this summer. He did not mow just what it was,.

1962 Report to Co. Comm. At Babson Reservoir on Alewife Brook,-
a very important dam, due to its neizht and locatiom. There has been
some work done on this dam, 3RBecause of heignht of watsr, it is hapd
to tell Just how much has been done since last report. A boat ramp
has been built at sasterly end of dam. The walls of spillway are
still spalling and disintegrating.

.1g64 Dec. 29, P.D.X. & K.M.J. Insps. Spalled porticns at gate
nouse and dam nave been repaired.

1964 3eport to Co. Comm. _3palled pcrticns at. gate house and dam
have been patcaed. This should be continued at the walls of tha
spillway.

1566 April 17, 1867. P.D.X. & K.M.J. Insps. Ccnditions same.

1966 3eport to Co. Ccmm. Safe and in reascnably good condition.

1968 March 31, 1969 P.D.XKillam and J. Fi+tzgerald. There were two
feet of flashboards in the spillway with twe inches of water going over.
Brush clearing has been done and should be continued. The flashbcards
and piers should be larger since the aereator unit is not working to
kesp the entrancé to the spillway free of ice.
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LOCATION PLAN
Site Plan Sketch
PROTOGRAPHS

12.
13.
14.

Overview of crest and upstream
slope from left abutment
Overview of dam from hillside
downstream of left abutment
View of spillway and wooded
embankment from elderly housing
project ‘

.Upstream paved slope at left end

Top of embankment and upstream
slope right of spillway
Deterioration of concrete in
pavement on upstream slope,
about 55 ft. right of spillway
Downstream slope left of
spillwvay

Downstream slope right of
spillway
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View of spillway and wooded embankment from
elderly housing project

Upstream paved slope at left end
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5. Top of embankment and upstream slope right
of spillway

6. Deterioration of concrete in pavement on
upstream slope, about 55 ft. right of spillway
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7. Downstream slope left of spillway

' 8, Downstream slope right of spillway




9.

Spillway approach and log boom

10.

Downstream face of spillway
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ll. Training wall left of stilling basin showing
24-in. blow-off pipe and underdrain outlet

12, Training wall right of stilling basin
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