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1
It DEPARTMENT OF THE ARMY
‘ NEW ENGLAND DIVISION, CORPS OF ENGINEERS
 § 424 TRAPELO ROAD
. WALTHAM, MASSACHUSETTS 02154
REPLY TO
1 . Esnsnnou OF
N JAN 17 1980
!
Honorable Edward J. King
. Governor of the Commonwealth of
F Massachusetts
State House
Y Boston, Massachusetts 02133
H
1 Dear Governor King:
i
Inclosed is a copy of the 0ld Quincy Reservoir Dam Phase 1 Inspection
‘ t Report, which was prepared under the National Program for Inspection of
1 i 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. 1 have approved the report and support the
| findings and recommendations described in Section 7 and ask that you [
keep me informed of the actions taken to implement thea. This follow-up f
| action is a vitally important part of this prograam. '
i
A copy of this report has been forwarded to the Department of Environ- ,‘
' sental Quality Engineering, the cooperating sgency for the Commomwealth '
i of Massachusetts. In addition, a copy of the report has also been
; furnished the owner, city of Quincy, Massachusetts.
| ! Copies of this report will be made available to the public, upon
i request, by this office under the Freedom of Informstion Act. In the
case of this report the release date will be thirty days froa the date
3 of this letter.

I wish to take this opportunity to thank you and the Department of

f p Environmental Quality Engineering for your cooperation in carrying out
| this prograa.

Sincerely, }
| |
T Incl m&'é’ SCHEIDER _
1 As stated Colonel, Corps of Engineers L
! Division Engineer ;!
!
% |
a »

|
i
|
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Identification No,: MA 00827

Name of Dam: OLD QUINCY RESERVOIR
Town: BRAINTREE

County and State: NORFOLK COUNTY, MA
Stream: TOWN BROOK

Date of Inspection: 10 September 1979

BRIEF ASSESSMENT

"0ld Quincy Reservoir Dam was constructed in 1888. The dam s an earth em-

bankment with a masonry core wall, The dam is approximately 550 feet long
and has a maximum height of 37 feet. The stone magonry channel at the
right abutment forms the spillway. The outlet works for this facility
consists of a stone masonry intake structure within the reservoir and two
20 inch pipes passing underneath the dam and valved at both ends.

The facility is considered in poor condition. Seepage was observed immediately
downstream of the toe of the dam, The downstream face of the dam contains
stumps, trees and eroded areas,

Based on the 3ize classification, small, and hazard potential classification,
high, in accordance with Corps of Engineers Guidelines, the spillway test
flood is the Probable Maximum Flood (PMF), “~Hydrologic analysis indicates
that the routed test flood outflow would be 2,120 cfs at a water surface
elevation of 84,10, Due to the irregularities at the crest of the shore-
line, the dam would not be overtopped at the test flood stage, but only

400 cfs would be discharged through the spillway while the remaining 1,720
cfs would overflow the northern shoreline of the reservoir. This over-

bank flow would cause flooding in developed areas.,

Investigations are recommended to determine the effect of the downstream
seepage on the dam, the seismic stability of the embankment, the necessary
rehabilitation of embankment surfaces and the needs of increasing the
discharge capabilities and regrading the reservoir banks to minimize the
potential for future downstream flooding. Recommended remedial measures
include the clearing of brush and trees from the spillway, the repairing
of stone masonry walls and channels, the restoring of the 6 inch drain
line to an operating condition and the establishing of provisions for
emergency closure of pipelines at the gatehouse., The Owner should develop
a formal maintenance program, operational procedure, and an emergency
procedures plan and should institute a program of annual technical inspec~-
tions. The remedial measures and recommendations should be performed

CAMP DRESSER & McKEE INC,

Roger H, Wood
Vice President
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This Phase 1 Inspection Report on O0ld Quincy Reservoir Dam

na’ been reviewed by the undersigned Review Board members. In our
opiaion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of

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

INEGAN, JR., R

ol Branch
vsineering Division
/"} —

I . A
ﬂ_jij‘{anid;j/{}“? \,)iw’z;/°4"\

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

9@4¢%%

JOSEPH A. MCELROY, CHAI

Chief, NED Materials Testing Labd.
Foundations & Materials Branch
Engineering Division

APPROVAL RECOMMENDED:

Egéi B. FRYAR 5

Chief, Engineering Diviston
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PREFACE

This report is prepared under guidance contained in the Recommended Guide-
lines 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 1 Investigation is to
identify expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is based upon
available data and visual inspections. Detailed investigation, and analyses
involving topographic mapping, subsurface investigations, testing, and de-
tailed computational evaluations are beyond the scope of a Phase I Investi-
gation; 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 in-
spection along with data available to the inspection team. In cases where
the reservoir was lowered or drained prior to inspection, such action, while
jmproving the stability and safety of the dam, removes the normal load on

the structure and may obscure certain conditions which might otherwise be de-
tectable 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 conditions, 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 runoff), 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 pos-
ing a nighly 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 qeneral condition and the downstream damage potential.
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NATIONAL DAM INSPECTION PROGRAM
PHASE 1 INSPECTION REPORT
OLD QUINCY RESERVOIR DAM
MA 00827
SECTION 1: PROJECT INFORMATION

1.1 General

a. Authority - Public Law 92-367, 8 August 1972, authorized the

b.

ecretary of the Army, through the Corps of Engineers, to ini-
tiate 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.

Camp Dresser & McKee Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of
Massachusetts. Authorization and notice to proceed was issued
to Camp Dresser & McKee Inc. under a letter of 27 March 1979,
from Colonel John P, Chandler, Corps of Engineers. Contract No.
DACW 33-79-C-0053 has been assigned by the Corps of Engineers
for this work. Haley and Aldrich, Inc. has been retained by
Camp Dresser & McKee Inc. for the soils and geological portions
of the work.

Purpose - The primary purpose of the investigation is to:

(1) 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 assist the States to inittate quickly ef-
fective dam safety programs for non-Federal dams.

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

1.2 Description of Project

Location - 01d Quincy Reservoir Dam is located on the west side
of WaTnut Street between Howie Road and Parkside Avenue in the
Town of Braintree, Massachusetts, as shown on the report's
Location Map. The dam impounds waters of Town Brook to form O1d
Quincy Reservoir. Discharges from the dam are conveyed by Town
Brook to Boston Harbor, a distance of approximately 3.6 miles.
The coordinates for the dam are 71 degrees - 01.0 minutes longi-
tude and 42 degrees - 13.2 minutes latitude.

1-1
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b.

Description of Dam And Appurtenances - 01d Quincy Reservoir Dam
consisgs of an earth embankment with a masonry core wall, a
gatehouse and outlet pipes near the center of the dam and an
overflow spillway channel at the right abutment. The general

layout of the dam and appurtenances is shown on the plan of dam
included in Appendix B.

The embankment is approximately 550 feet long, with a maximum
height of about 37 feet and a present crest width of approximate-
ly 15 feet. The present crest width is the result of erosion
from the original crest width of 20 feet. Side slopes are
approximately 2H to 1V both upstream and downstream. The up-
stream slope is paved with large flat stones, about 2 feet

thick.

Embankment materials consist primarily of sand and gravel which

were placed in layers and rolled. The core wall is 7 to 10 feet

thick at its Towest elevation and tapers to about 2.5 feet thick

at the top. The wall is primarily of stone masonry construc-

tion. However, about 2/3 of the upper 15 feet of wall is

concrete. The right half of the wall is founded on compact gran-

ular foundation materials. The left half of the wall extends

downward to the top of a concrete wall which was cast within a

sheeted trench. A detailed description of the embankment and

its construction is included in an article in the Journal of New

England Waterworks Association, Volume 3, Sept. 1888 to June

1889 by Mr. L. A. Taylor, CE, Boston, MA entitled “The Quincy

Dam". In addition, Appendix 8 includes subsurface data obtained ‘
during a recent study of this facility. ;

The spillway is formed by a cut stone masonry channel approximate-
1y 25 feet wide and 5 feet high near the right abutment of the '
dam. The invert of the channel is paved with large field stones.

The weir is formed by a cut stone sill projecting slightly above

the invert. Joints in the stone masonry walls have been mor-

tared. Just downstream of the dam, the channel transitions into

a trapezodial fieldstone paved channel which forms a chute to

carry the water down the natural slope to the stream below.

The intake structure for the outlet works is a stone masonry
tower constructed at the upstream toe of the dam and extending
upward to the crest elevation of the dam. Originally a gate-
house was on top of this structure and a bridge extended from
the structure to the dam. Both the gatehouse and bridge are no
Tonger in existence and the stone masonry tower is covered with :
a steel plate. Two 20 inch pipelines and one 6 inch pipeline 1
leave this tower and extended through the dam to the downstream i
toe. Each of the pipelines is gated at the tower (a 1956 plan )
shows a 10 inch valve on the 6 inch pipeline). The pipelines 1
pass through grouted stone masonry cut-off walls and the main 3
core wall of the dam. The location of the outlet for the 6 inch (
pipe is unknown. One of the 20 inch pipelines is gated at the

1-2




{ downstream toe of the dam and terminated. The other 20 inch
pipeline has a 20 x 20 x 12 inch tee leading to a 12 inch
blowoff and a 20 x 12 inch reducer. The reducer is followed by

l a gate valve which controls the 12 inch water supply line
serving the General Dynamics Shipyard.

, c. Size Classification - The height of the dam is approximately 37
! feet and the estimated storage capacity is 794 acre-feet at the
top of the dam. According to the Guidelines established by the
Corps of Engineers, the dam is classified in the small category
i based both on the height and storage capacity.

d. Hazard Classification - The results of the dam failure analysis
] indicates that a flood wave resulting from the failure of the
' dam embankment would destroy many residential homes downstream

, of the dam along Town Brook. In that the potential loss of life
l would be more than a few, the dam is classified in the "high"
hazard category.

i e. Ownership - The dam is owned by the City of Quincy, Massachu-
setts. Fhe owner is represented by Mr. Owen J. Eaton, Super-
intendent - Water Division, 55 Sea Street, Quincy, MA 02169.
(Phone 617/773-1380 extension 217.) i

i f. Operator - Mr. Owen J. Eaton, Superintendent - Water Division,
Sg Sea Street, Quincy, MA 02169, (Phone 617/773-1380 extension ‘
217), has the responsibility for the operation of the dam. j

g. Purpose of the Dam - 01d Quincy Reservoir Dam was originally
constructed for a water supply to the City of Quincy, Massa-
chusetts. It is now used to supply industrial water to the
General Dynamics shipyard and to provide a degree of flood pro~
tection to the area along Town Brook.

h. Design and Construction History - The dam was constructed during

1887 and 18388 for the Quincy Water Company. The designer was
Mr. L. A. Taylor, Civil Engineer, Boston, MA. No major modifi-~
cations to the facilities are known to have taken place. Ob-
servation of the facility indicates that the bridge to the
gatehouse and the superstructure of the gatehouse have been re-
moved since the original construction. A feasibility study was
prepared for the Metropolitan District Commission in March,
1978, detailing flood control systems for Town Brook. Major
modifications to 01d Quincy Reservoir Dam and appurtenances are

i presently under investigation by Metcalf & Eddy Engineers,

: Boston, MA.

; i. Normal Operational Procedures - The dam is visited a minimum of

‘ once a week for observation of the water level. Additional

visits are made during prolonged periods of rainfall. Gates at

the downstream end of the outlet pipe are adjusted to provide

flood protection to the downstream residences and to control the

flow of water to the General Dynamics Shipyard. Maintenance to

the facility is performed on an as-needed basis. There is no !

; J written procedure for the operation of the dam. i

i
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l 1.3 Pertinent Data - The USGS Quadrangel: Blue Hills, MA, 1971 indicates
a reservoir water surface elevation of 81. Recent studies of the

dam indicate spillway crest elevation is elevation 80.87, National

} Geodetic Vertical Datum (NGVD), formerly referred to as Mean Sea
Level. Elevations rontained in this report are based on this
spillway crest elevation and survey information obtained during the
recent studies rather than the local datum used on the original
design plans.

a. Drainage Area - The drainage area tributary to the dam site is
.44 square miles. The southerly portion of the drainage area

is rolling terrain which has been heavily developed with resi-
dential dwellings. The center portion of the drainage area has
been developed with commercial buildings including a shopping
center and Interstate Highway interchange. The northerly end of
the drainage area, which is furthest away from the dam, is
forested rolling hills vhich are part of the Blue Hills
Reservation.

b. Discharge at Dam Site - There are no records of discharges at
the dam site.

(1) Outlet works size: one 20-inch reservoir drain and one 20-
‘ inch supply 1ine with a 12 inch blowoff. Estimated capa-
\ city at spillway crest is 100 cfs.

(2) Maximum known flood at damsite...Unknown
(3) Ungated spillway capacity at top of dam:
460 cfs @ 84.4 elev. 3
(4) Ungated spillway capacity at test flood elevatfon:
400 cfs 0 84.1 elev,

(5) Gated spillway capacity at normal pool elevation...N/A
(6) Gated spillway capacity at test flood elevation...N/A
t (7) Total spillway capacity at test flood elevation:
400 cfs @ 84.1 elev.
| (8) Total project discharge at test flood elevation:
2,120 cfs @ 84,1 elev.
¢. Elevation (ft. above NGVD) :
(1) Streambed at centerline of dam ......coeveveecesees 47,5
(2) Test flood tailwater ............... below spillway crest

1-4
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d.

(3)
(4)
(5)
(6)
(7)
(8)
(9)

Upstream portal invert diversion tunnel .cc.ecceesse. N/A
NOrmal POOT eececescvcccsansscssaccsssccscssasancess 75,0
Flood protection pool .eceesscessscsccscssscsssssnee 80.9
SPillway CreSt ceeeessevcscsscecsscnscsnscacesscsaee 80.9
Design surcharge (Original Design) e.cceececeesass Unknown
Top Of dam sececscossssosncscssacsssssssscsscssncocs 84.4

TeSt flOOd SUFCharge 0006000000000 000000000038000000 84'1

Reservoir

(1)
(2)
(3)

Length of test f100d poOl ceecevcceccsscoceeesss 2600 ft.
Length of noma] poo] 0000 000000080000 CRSOIBOLILOGLILLY 2000 ft.

Length of flood protection pool seeevsencecesesss2200 ft.

e. Storage (acre-feet)

f.

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

NOrmal POOT eeeeecseseccesesessnsssosssssssssscssses 300
Flood protection po0l ccceevesssescsescssosseaansaaseedd2
Spillway crest PoOl eseeceecossvessvocssesosscssncsaas 952
Top Of dam seececcscsoocsscsassocsccasnscsssnsssccsas 794

TeSt f]OOd pOO] 9008 00000008000 080000000000000000eb00 772

Reservoir Surface (acres)

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

Dan

(1)
(2)
(3)

Normal PoOT svecesosescscscnccssossssscsssosasccsnccss 34
Flood protection Pool ccceceececsscccsccccccessscnscee 36
Spillway crest cceececcessscessscsscscscssncsssssseses 36
Test f100d POOT cceeesocncssocsscrsssccssosscrscsscase 59

TOp Of dam 000 0000000000000 000000600000000000000c0s00000 61

Type 0000008000000 000000000000000000bes Earth E"bankment
Length G0 0 8000000000000 0C0C0BROBCEIOOIEOIOIORRIROIETIOINBRRAGTRDYS 550 ft.

Height 60000000 0380000000000000000000000 0000000000 37 fto

£
)
]
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h.

(4) Top width 29 860060600 0600606002P0BBIGIOIBNNILIBSIEOEINDS 15 ft. (Approx.)
(5) Stde STOPES cevvevecccsccccesconsnsssesss 2H:1V U/S & D/S
(6) zoning S 00O 0O 08GO OED OO ROOOOROOEPINPOIEESOEBNSIOIOEOIOIEOSEROEOSEPNEOES mne

(7) Impervious Core ....cccccee... Stone Masonry and Concrete
Core Wall

(8) cutoff L B IR BN B Y BN B BY BN B B BN DU R BN BN BN BE BN BN BN BN BN B BB N Partia] (see App. B)
(9) Grout CUrtain c.oceeeccoccessacocsscsscassonsesssesss NONE

Diversion and Regulating Tunnel ......cceveveeescusscsses NONe

i. Spillway

(1) Type tevveevsrenssesssnnsesss Stone Masonry Broad crested
(2) Length of Weir .ccevecesceesccencensasoscanensenss 25 ft.
(3) Crest elevation ...evvececcessoscccassocscesscsences 80.9
(4) Gates sevevvieercsensscessenssorsscsssnassonscasacss NONE
(5) U/S Channel .....ccvevevvnnensacsess O1d Quincy Reservoir
(6) D/S Channel ........e0e.... Stone Paved Trapezodial Chute
Regulating Outlets

There are three pipelines (two 20 in. and one 6 in.) leaving the
intake tower and passing through the dam. The two 20 in. pipe-
lines are gated both at the upstream and downstream toes of the
dam. The 6 in. pipeline is gated at the upstream toe of the dam
(1956 plans called for a 10 inch valve on this line). Estimated
invert elevation of all lines is elevation 51.9. The outlet for
the 6 inch pipe could not be located. This 1ine was the drain
line for the intake chamber and it is not operable at the pre-
sent time. One of the 20 inch pipelines terminates at a gate
valve at the downstream toe of the dam. The other 20 inch pipe-
1ine is teed at the downstream toe with gates on both branches.
Each of the branches are 12 inch pipes, one going to the General
Dynamics Shipyard and the other serving as a blowoff pipe.
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2.2

2.3

2.4
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SECTION 2: ENGINEERING DATA

Design Records - Design records in the form of a contract plan and
specifications were located. The plan gives the general features of
the facility but does not go into detail. The specifications are a
hand written document which states the general features of construc-
tion but refers to the engineer for specific details.

Construction Records - The only record of the construction that was

Tocated was an article entitled “The Quincy Dam” written by Mr. L. A, 4
Taylor, the design engineer, and published in the Journal of the

New England Waterworks Association, Volume 3, September 1888 to June

1889. Mr. Taylor describes the construction of the dam and problems

associated with it in the article. The article also contains

several plans which appear to be as-built drawings.

Operational Records - No operational records other than County and
State Inspection Reports were located.

Evaluation

a. Availability - The article entitled "The Quincy Dam" was located
at the Massachusetts Institute of Technology library. Other
documents described above are available at the City Engineer's
Office, City of Quincy, Massachusetts.

b. Validity - The general configuration of the dam and spillway as
shown on the design plans and in the article entitled "The
Quincy Dam" are in good agreement with the configuration ob-
served in the field. Only the superstructure at the gatehouse
and the bridge from the dam to the gatehouse were missing from
the facility, and they are believed to have been removed since
the original construction.

¢c. Adequacy - The available data in combination with the visual
1nspeCEQOn described in the following section is adequate for
the purposes of the Phase I Investigation.

SR R
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SECTION 3: VISUAL INSPECTION

Findings

a. General - The Phase 1 visual examination of 01d Quincy Reservoir
Dam was conducted on 10 September 1979.

In general, the earthen embankment was observed to be in poor
condition. The spillway and outlet works were observed to be in
better condition but still require some remedial work. The res-
ervoir level at the time of site examination was approximately

8 feet below the spillway weir crest.

Visual inspection checklists are included in Appendix A and
selected photographs are given in Appendix C. Prior inspection
reports are included in Appendix B.

b. Dam - The dam is considered to be in poor condition, based pri-
marily on the observed condition of the embankment. The
following specific items pertaining to the dam and spillway were
noted during the site examination:

(1) The upstream face has a growth of weeds, brush and
small trees, as shown in Photos 1 thru 4. There has
been significant settling and displacement of stone
paving along the slope between the gatehouse and the
right abutment, as shown in Photo 4. Stones are
locally displaced at other places along the slope.

(2) The crest has no vegetation and is rutted as shown in
Photo 3.

(3) The downstream slope has a thick growth of weeds and
brush, with large stumps and isolated bare spots, as
shown in Photos 5 and 6. Some large trees remain on
the slope near the abutments. There are several
eroded areas on the slope, the worst of which extends
from toe g.o crest, near the center of the dam as shown
in Photo 6.

(4) There is a swampy area beginning about 50 feet below
the toe on the left side of the embankment. Some
standing water was noted in this area, but no evidence
of flow or sofl movement was noted. Also, slight
seepage and iron staining was noted near the end of
the 20 inch discharge pfpe. No evidence of sofl move-
ment was apparent. It should be noted that these
observations relative to the evidence of seepage were
made at a time when the reservoir was relativey low.
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e.

(5) Minor growth of weeds and brush are present in the
spiliway as shown in Photos 7 and 8.

(6) The cut stone masonry sidewalls of the spillway are in
need of repointing with mortar.

(7) The left wall near the end of the spillway, as shown in
Photo 8, has been removed for the soil boring opera-
tions taking place at the dam site during the time of
the inspection.

(8) The paved trapezodial discharge chute has areas cover-
ed with soil and is overgrown with weeds, brush and
trees.

Appurtenant Structures - The outlet works intake tower is cover-
ed with a Toose steel plate as shown in Photo 9. The tower's
stone masonry has lost mortar from the exterior joints. The 6
inch drain line from the tower is inoperative. With the excep-
tion of the 6 inch pipeline outlet, which could not be located,
the outlet ends of the pipelines from the intake tower appear to
be in satisfactory condition. Scour, as shown in Photo 10, has
taken place where these pipes discharge into Town Brook.

Reservoir Area - The area around the reservoir is heavily devel-
oped. Residential development is present at the east and south
sides of the reservoir. A main thoroughfare runs along the west
side of the reservoir while a shopping center is present just to
the north of the reservoir. The terrain immediately adjacent to
the north and west sides of the reservoir shoreline is rela-
tively flat, portions of which are lower than the top of dam.
Immediately adjacent to the south and easterly shoreline is a
developed hillside.

No significant potential for landslides into the Pond which
would create waves which might overtop the dam were observed.
No conditions were noted that would result in a sudden increase
of sediment Toad into the pond.

Downstream Channel - Town Brook, which flows from 01d Quincy
Reservoir to the Atlantic Ocean, has a relatively flat gradient.
Water from the spillway is carried in a stone paved trapezoidal
chute down the natural side slope of the valley until it is dis-
charged into Town Brook. The Brook remains in a natural channel
for approximately 400 feet to where it passes under a roadway
and a residential house lot in a 36 in. culvert. The discharge
end of this culvert is shown in Photo 11. The brook flows
through the downstream communities of Braintree, South Quincy
and Quincy through a series of open channels, culverts and con-
duits as it passes beneath various roads and developed areas.

3-2
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3.2 Evaluation - The dam is considered to be in poor condition due pri-
marily to lack of maintenance. The observed evidence of seepage is
not considered serious at this time. However, changes in the pat-
tern or quantity of seepage which may occur with time or with higher
reservoir levels could be important in respect to embankment perfor-
mance. While the spiliway and outlet works are in better condition,
they still require remedial work to return them to a satisfactory
condition,

3~3
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SECTION 4: OPERATIONAL PROCEDURES

Procedures - In general, there is no written procedure for the
operation of the dam. It was reported that the reservoir water
level 1s lowered in anticipation of heavy runoff for the purpose of
flood control,

Maintenance of the Dam - While trees were being cut on the down-
stream tace of the dam during the visual inspection, the size of the
trees and the presence of a heavy growth of brush indicates that
1ittle maintenance has been performed at this facility. There is no
written formal procedure for maintenance of the dam.

Maintenance of Operating Facilities - The dam is visited weekly for
observation of EEe water Tevel with additional inspections during
prolonged periods of rainfall. The gatecs at the downstream end of
the outlet pipes are adjusted to control the water being furnished
to General Dynamics shipyard and to control the release of water
from the dam to provide a degree of flood protection for the area
adjacent to Town Brook. '

Description of any Warning System in Effect - There 1is no establish-

ed warning system or emergency preparedness plan in effect for this
structure.

Evaluation - Formal operational procedures, maintenance programs,
warnin? system and emergency preparedness plan should be established
for this dam.

4=1
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

b.

Ce

d.

General - 01d Quincy Reservoir Dam is a 90 year old earth dam

eet in length with a spillway located at the right abutment
of the dam. The spillway consists of a cut stone masonry chan-
nel approximately 25 feet wide and 5 feet high at the abutments.
The reservoir is used as a water supply for the General Dynamics
Shipyard and provides a degree of flood protection to the urban-
ized area located downstream along Town Brook. The pond has a
water surface area of approximately 36 acres and a storage of
552 acre-feet at spillway crest elevation. The design freeboard
between the spillway crest and top of dam was 5 ft. However,
the existing dam crest varies, with three low points approxi-
mately 3.6 feet above spillway crest. Furthermore, portions of
the northwest shoreline of the reservoir are lower than the top
of dam beginning at the left abutment and extending some 1500
feet to the west. Portions of the shoreline are only 1.5 to 2.0
feet above the spillway crest.

Design Data - There is no hydraulic/hydrologic design data
avaiiable for the dam, except for a reservoir stage-storage
relationship chart. It is of interest to note, however, that
the previously referenced article entitled "The Quincy Dam" by
the design engineer, L.A. Taylor, presented in June, 1889
states: "The watershed above the dam is just 1000 acres and is
a good one, in that it is sparsely settled and probably always
will be so, there being very little tillage land, and that
mostly of a very poor quality." Development within the
watershed has certainly changed since that time, having a direct
effect on the runoff characteristics of the drainage area.

Experience Data - The greatest flood of record occurred during
Rugust 17-19, 1955 with a total recorded rainfall of 13.76
inches in the Blue Hills and 12.47 inches in Boston. The 18-
hour rainfall depth for the Town Brook watershed was 7.02
inches. There are no records or estimates of discharge at the
damsite but it is known that the reservoir overflowed its north
bank into Lakeside Drive causing significant flooding before
rejoining Town Brook.

The second greatest flood of record was the March 17-18, 1968
storm which had a total recorded rainfall of 7.53 inches and
5.07 inches at Blue Hills and Boston, respectively. The 18-hour
rainfall depth for the Town Brook watershed was 5.70 inches.

The reported spillway discharge level was 2 feet and the esti-
mated discharge 200 cfs.

Visual Observations - The visual inspection of the dam and
reservoir was made on 10 September 1979. At that time, the pond
was about 8 feet below spillway crest. Minor vegetation was
present in the spillway channel and thick vegetation together
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with small bushes were observed in the spillway approach chan-
nel. The discharge channel, downstream of the spiliway, has
areas covered with sof) and is overgrown with weeds, brush and
trees. The presence of vegetation and debris will have an
adverse effect on the hydraulic capacity of the spillway.

Test Flood Analysis - Based on the Corps of Engineers Guide-
Tines, the recommended test flood range for the size (small) and
hazard potential (high) is the 1/2 PMF to a full PMF (Probable
Maximum Flood). The PMF was adopted as the test flood and was
determined using the Corps of Engineers Guidelines for
“Estimated Maximum Probable Discharge" in Phase I Dam Safety
Investigations together with hydrological data developed for the
Town Brook watershed by E.F. Childs of the Corps of Engineers
and presented in a 1970 paper entitled "Effect of Urban
Expansion on Hydrologic Investigations". A peak inflow rate of
1760 csm was adopted for the 1.44 sq. mi. drainage area which
results in a test flood inflow of 2,500 cfs.

Surcharge storage routing of the test flood inflow resulted in a
routed test flood outflow of 2,120 cfs at a stage elevation of
84.10. At test flood stage, the dam is not overtopped, but only
400 cfs is discharged through the spillway with the remaining
1,720 cfs overflowing the northern shoreline of the reservoir.

Dam Failure Analysis - Based on the Corps of Engineers Guide-
Tines for estimating Dam Failure Hydrographs, and assuming that
a faflure would occur along 40 percent of the mid-height length
(120 feet) of the dam, the peak failure outflow is estimated to
be 45,400 cfs. As a result of the dam failure, an estimate
water depth of 12.5 feet would occur over Walnut Street which is
located about 600 feet downstream of the dam. It is estimated
that Common Street, located about 0.5 miles further downstream,
would be overtopped by about 8 feet of water. Flooding of this
magnitude would destroy scores of residential homes located
downstream of the dam.

Based on the potential loss of 1ife and property resulting from
a faflure of 01d Quincy Reservoir Dam, the dam 1s classified in
the “high” hazard category.
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SECTION 6: STRUCTURAL STABILITY

Evaluation of Structural Stability

a.

Visual Observations - There was no visible evidence of dam or
spiTTway instability during the site examination on 10 September
1979. Evidence of seepage was noted but is not, at this time,
considered to be significant with respect to embankment stabil-
ity.

Design and Construction Data - A plan and construction specifi-
cations for the original dam construction were obtained from the
owner. Also a paper describing the construction of the dam was
published by L. A. Taylor, the designer, in the Journal of the
New England Waterworks Association, Volume 3, September 1888 to
June 1889. These documents suggest that reasonable construction
methods were used in building the dam embankment.

Operating Records - Other than the continued existence of the
embankment since construction in 1888 and State and County In-
spection Reports in recent years, there are no operating rec-
ords to aid in the evaluation of structural stability.

Post-Construction Changes - There are no known modifications
which wouTd effect structural stability. However, the Town
Brook drainage system, including 01d Quincy Reservoir Dam, is
being studied at the present time. It is understood that sub-
surface exploration associated with the proposed modifications
have been taken. Some preliminary engineering data relative to
the nature of the embankment and foundations materials and of
embankment seepage conditions were provided by the consultant,
Metcalf & Eddy, Inc. of Boston, Massachusetts. Data appear to
confirm that the embankment is composed of reasonably compact
sand and gravel. Also, piezometer data from the consultant
indicate that the core wall is serving to lower phreatic surface
in the downstream portion of the embankment. Based on the data,
it is expected that the embankment will be stable under static
conditions.

Seismic Stability - 01d Quincy Reservoir Dam is located within
Setsmic Zone 3 and in accordance with the Guidelines, suitable
analysis relative to seismic stability should be on record.

While it appears that the pertinent data needed for seismic anal-
ysis are reasonably avajlable, no records of such studies were
located. Therefore, the stability of the embankment under
seismic loading is unknown.

g
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

a. Condition - The visual examination of 01d Quincy Reservoir Dam
and spiliway revealed no evidence of instability or other con-
ditions which would warrant urgent remedial action. However,
because of the presence of erosion, trees and tree stumps on the

! downstream face of the dam and observed seepage at the dam, the
overall condition of the project is considered to be poor.

l 7.1 Dam Assessment 1

b. Adequacy of Information - The evaluation of the dam and spillway
have been based primarily on the visual examination, considera-
tion of available records, past performance and application of
. engineering judgment. The information available or obtained was
] adequate for the purposes of the Phase I assessment. How-
: ever, it is recommended that additional information relative to j
the seepage conditions be obtained as outlined in Section 7.2.

msmat

¢. Urgency - The recoomendations for additional investigations and
remedial measure outlined in Section 7.2 and 7.3 respectively,

[ should be undertaken by the Owner within one year of his receipt
of this report.

) d. Need for Additional Investigations - Additional investigations
p ' J should be performed as outlined in Section 7.2.

1 7.2 Recommendations ¢

It is recommended that the Owner arrange for the following inves-
tigations to be performed by a qualified registered professional '
engineer:

(1) Examine the embankment, abutments and downstream areas for
evidence of seepage, including observation of piezometers,
when the reservoir is at design level. Assess the signifi-
cance of the observed seepage conditions with respect to
long-term stability of the embankment.

(2) Determine seismic stability of the embankment.

‘ (3) Perform a detailed hydrologic/hydraulic investigation to

i review the spillway adequacy and bank overflow potential

; for the purpose of providing adequate spillway discharge

‘ capacity. The investigation should also address regrading
required of the dam crest and to minimize unintentional
over-bank discharges from the reservoir.

(4) Prepare a plan for the removal of trees, brush and roots ;
from the embankment surfaces, regrading the embankment ;
to a uniform cross-section and establishing erosion

i protection of the finished surfaces. The plan should

: include the renewal of riprap and the filling of holes

with compacted material. !
k 7-1




The Owner should implement corrective measures as required, based on
the results of the above engineering evaluations. A portion of
these investigations may be accomplished by the present study of the
dam by another consultant. Relevant conclusions of this present
study may be implemented rather than instituting a separate investi-
gation.

L PN
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l 7.3 Remedial Measures

a. Operations and Maintenance Procedures - It is recommended that
the following remedial measures be undertaken by the Owner to
correct deficiencies noted during the visual examination.

[

. (1) Repoint the joints in the cut stone masonry work at
i the outlet works intake tower and the spillway.

(2) Repair the breech in the left wall of the discharge
channel downstream of the spillway.

[

(3) Clear the paved trapezodial discharge chute of soil
l overburden, brush and trees. |

. ' (4) Restore the six inch drain line from the intake tower
to operating condition and make provisions for '
] emergency closure of all pipelines at the intake tower.

(5) Establish a formal maintenance program and operational
i procedure. Include in the program the regular cutting
? of weeds and grass at the crest and downstream slope
of the dam, the clearing of brush and overhanging i
. trees from the spillway discharge channel and the
} testing of all valves associated with the outlet
" works.

‘ (6) Prepare an emergency preparedness plan and warning
system and provide surveillance of the dam during
periods of heavy precipitation.

‘ (7) Institute a program of annual technical inspections.

} 7.4 Alternatives - Town Brook is currently being studied to provide

: TTood protection to the downstream habitants. Should the study
include major modification and/or replacement of 01d Quincy
Reservoir Dam, all or part of the recommendations included in this
report may be negated.







VISUAL INSPECTION PARTY ORGANIZATION
NATIONAL DAM INSPECTION PROGRAM

DAM:__ 01d Quincy Reservoir

DATE: 10 September 1979

TIME: 1330

WEATHER: Scattered clouds - 80° * F

{WATER SURFACE ELEVATION UPSTREAM: 8 feet below spillway crest.

STREAM FLOW:12 " drain discharging.

INSPECTION PARTY:

1. Roger Wood - Structural and Operation

2. Joseph Downing - Hydraulics and Hydrology

3. Joseph Araujo - Assistant Hydraulics & Hydrology

4. John Critchfield - H & A

5. Douglas Gifford ~ H & A

[PROJECT FEATURE INSPECTED BY REMARKS
]0

How N

|[PRESENT DURING INSPECTION:
1.
2.
3.
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l VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM
’ DAM:_old Quincy Reservoir DATE:_10 Sept. 1979
EMBANKMENT: Dam BY: JWC & DGG
CHECK LIST CONDITION
I 1. Upstream Slope 1.
a. Vegetation a, Brush, weeds & small trees.
b. Sioughing or Erosion b, See lc.
¢. Rock Slope Protection - ¢. Slope paved with 3 ft, stones.
Riprap Failures Significant settling and displace-
d. Animal Burrows ment at two locations right of
gatehouse, Stones locally dis--
2. Crest lodged at other places.
a. Vegetation d. None observed.
b. Sloughing or Erosion 2.
c. Surface cracks a. No vegetation. Gravel surface.
d. Movement or Settlement b. Ruts, some erosion along edges.
c. None observed.
3. Downstream Slope d. None apparent,
] a. Vegetation 3.
‘ b. Sloughing or Erosion a. Large stumps and trees, brush, weedh
¢. Surface cracks with some bare spots.
d. Animal Burrows b. Severe erosion near center 6-10 ft,
e. Movement or Cracking near wide and up to 3 ft, deep, toe
. toe to crest, Less severe erosion
l . f. Unusual Embankment or at other locations.
: Downstream Seepage ¢. None observed,
g. Piping or Boils d. None observed. . :
h. Foundation Drainage Featureg§ e. None apparent,
i. Toe Drains f. Soft, wet area about 50 ft, down-
‘ stream of toe on left side. No
4. General apparent flow or soil movement,
a. Lateral Movement Slight seepage (€1lgpm) exiting be-
b. Vertical Alignment side 20 in. outlet pipe.
c. Horizontal Alignment 8. None observed.
d. Condition at Abutments and h., None known,
at Structures i. None known,
e. Indications of Movement of |4.
Structural Items a. None apparent.
; f. Trespassing b, Irregular due to erosion.
: g. Instrumentation Systems c. Satisfactory.
5 d. Satisfactory.
e, None observed,
f. Frequent, unrestricted.
g. One apparent old piezometer or
observation well noted. One
recently installed piezometer.
l ;
|
‘ ¥
i 1
| |
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VISUAL INSPECTION CHECK LIST
l NATIONAL DAM INSPECTION PROGRAM
IDAM: 01d Quincy Reservoir DATE: 10 Sept. 1979
l SPILLWAY: _ BY: R. Wood
CHECK LIST CONDITION
1. Approach Channel 1.
j a. General Condition a. Fair,
b. Obstructions b. Brush and very young trees.
c¢. Log Boom etc, c. None.
l 2. Weir 2.
a. Flashboards a. None.
i b. Weir Elev. Control (Gate) | b. None.
} c. Vegetation c. Light brush and weeds - two trees
d. Seepage or Efflorescence downstream end.
e. Rust or Stains d. None observed.
l f. Cracks e. None observed.
g. Condition of Joints f. None observed.
h. Spalls, Voids Or Erosion g. Rubble stone masonry-well filled,
k i. Visible Reinforcement h. None observed.
! j. General.Struct. Condition | i. N/A
. j. Fair,
¢ d 3. Discharge Channel
) a. Apron 3.
b. Stilling Basin a, Invert covered with earth.
. ¢. Channel Floor b. None observed.
] d. Vegetation c. See a.
: e. Seepage d. Overgrown.
f. Obstructions e. Not visible. ;
g. General Struct. Condition | f. See d.
’ g. Fair to poor. Stone sidewall
4. Walls covered with earth. Left side
a. Wall Location removed for present boring crew
’ 1) Vegetation operations -~ floor covered with
2) Seepage or Efflorescence soil, D/S trapazoidal channel
(3) Rust or Stains , covered with brush & few trees-
) (4) Cracks : scour at end.
(5) Condition of Joints K.a, Spillway
(6) Spalls, Voids or Erosion| (1) Minor grass and weed in cut
(7) visible Reinforcement stone masonry joints.
(8) General Struct. Conditionl (2) None observed.
: (3) None observed,
! (4) None observed.
’ (5) Most of mortar missing for
several inches in depth.
(6) See (5).
(7) N/A.
(8) Fair to good.
3 :
4
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: 01d Quincy Reservoir DATE_ 10 Sept, 1979
OUTLET WORKS: BY: R, Wood
CHECK LIST CONDITION
1. Inlet 1. Underwvater - not observable,
a. Obstructions
b. Channel
c. Structure
d. Screens
e. Stop Logs
f. Gates
2. Control Facility 2. In reservoir - no access. Super-
a, Structure structure has been removed, Sub-
b. Screens structure cut stone granite.
c. Stop Logs Mortar missing from almost all
d. Gates joints.
e. Conduit .
f. Seepage or Leaks
3. OQutlet 3. Three pipes with valves at toe of
a. Structure dam, 1-20" reported silted in, 1-
b. Erosion or Cavitation 12" discharging during inspection
c. Obstructions and 1-12" pipe to General Dynamics
d. Seepage or Leaks shipyard.
a. None.
4. Mechanical and Electrical b. Pond eroded downstream of
a. Crane Hoist drains. :
b. Hydraulic System c. Channel beyond overgrown. !
c. Service Power d. None observed,
d. Emergency Power
e. Lighting 4. Manual operated gates only.

f. Lightning Protection
5. Other

A i vk P s e
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NORFOLK COUNTY DAM INSPECTION

-

TOWN: BRAIKTREE Number D=9

Location West of Lakeslide Drive - eest of Crarnite Street

Owner Clty of Quincy

Purpose U'sed Fore River - Water

Construction Earth dem

Storage Basin: Length 2500 £t, Width 600 ft. Ave'. Depthb 18 £+,
Masimum Head at Spillway 10 ft. . Capacity 200,000,300 r2ls,
Length of Spiliwsy 25 f+. Outlets 24" vipe

Dam Coustructed by ) Date

Recent Repairs None Date

Congitions below Dam (Roads, Bldgs., ete.)

Getting bullt up with houses,

InspecTion: Date  Oct. 19, 1942 s peet W. S. Carson

Condition Good

Remsarks None

InspecTion: Date Octoder 15, 1945 ynepe0 W. S. Carson

Condition Good

Remarks Fore River ' man cleaninz screen from outlet

INspeCTION: Date Inspector

Condition

Remarks
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[S——" (Ot

rw'ﬂgwﬁww c)\ LEaRY “m"*"“ e R . o anitd

/-’" ' ‘; wncrmlum DANS AND RESERVOIRS

Iocauom caty/m B;m.ﬂng . D- Mo, ﬁ =it :u—z
Name of Dam _Qamn____ INSPECTED BYs_SCRCeA/ .
Date of Inspection_ Z—y/2-72,

Qwner/s: Per: Assessors s Prev Inspection .
' Reg. of Deeds » Pers., Contract .
1. NG S
ame . . ¢ e, -
2.
Wase St. & No. TIty/Town ate : .
3. i
“Neve —St. & Ko. city/Town State . Tel Wo.

* Caretaker(if any) e.g. superintendent, plant manager, appointed by absentee
owner, appointed by multi ownera. ]
P owen N Eadon Som - Puivey Weder Doy 723-13 40
} ““Nanme St. & No. Clty/Town State “Tel, NO.
n
] No. of pictures taken .
y Deqree of Hazard: (If dam should fail completely)®
'L 1. Minorx . 2. Moderate .
3. Severe + 4, Disastrous o

- *This rating masy change as land use changes (Future development)

4 6. Outlet Control: Automatic + Manual .
s Operative _yes 3 No.
_ Comments:
3 7 Upstream Pace of Dam: Condition? :
1. Good_ - _+ 2.Minor Repairs .
i 3. Major Repairs____. 4{.Urgent Repairs .e

.

3 Conments:__ZFrer s Lrogl iec Lot "

b
L_»..._‘ . . . ,. - LRV I
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Doumatrna Pace of ey

o~ "o e . s
. - DAL 4O, ‘ -//—ﬂ-7
M‘ - u.. ‘. M’." ’ '.'.‘ a ‘Ti .:'4 - . h"in v .

CGotln &) %Wk Nepiira___, b Uemat trairs____,
Comments / -, -

T T T L T

Zmergoncy Ipilluays Coniitions 3, Qo "~ 2, Anor Tematrs___ .

3. ‘ajor 'bmira s B0 Orpont Temeirs__ .
Coments:,

!0-

p
ater level @ tims af inapection: _ _ /o _ ft. abowe s bolow_*—

top of dem__ L= ., principal spilhav____ .
other, P

kb

Sumnary of Doficienzing llotads

Orouth (tross an! bruch) on hdaniment_22e 0N S 77: 5 v £ gs??,_'gz,r'
mmwwcgm e,

Damage to slopns or top f dan v
Cracked or Dymred ‘hsonry, A/p:z_‘— .
Ividonoe of Soanape ZZQQ‘JA ,&,‘,243 L2 &Zm_m_lﬁg%‘,’
Brideace of Pipine___A/s2 &~ .
Qrosion /l/m - .
hﬂk. 1(/‘&" .
Trash and/or dobris Lrpeding flow___ Al =&~ .
Clogzed or blocked spillwmy, LB . o
Other_ : ,

e - ~ B o waibon o atunitntm . -
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* PRI " e R ITY ] PR T ORI Pr e ST ¢
. B 2iaEule N DA bt 2B 4
. PR RN - . .

A
¢

Ad - CEET
. T

ﬂ =3 . o ' T

2. . . .
Remarks & Recommendations: (Fully Explatn)

Tp ok > ver Aos UNEvew Goore) Svrfecc_
Yo e, erT ripes py o] 7‘:'/ o A Doser

b fetems oame GEm R

1 —t [T

[]
¢
!
13.
© °~ Overall Condition:
1. Safe .
. 2. Minor repairs needed .
| 3. Conditionally safe-major repalrs needed ) .
, 4. Unsafe : . fo-
' 5. Reservoir impoundsent no longer exists(explain)
Recosmend removal from inspection list. .

et s M o o, - © e A i o L b v
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et

' 7 . ' INSPECTICN PEPORT — DAYS AXD RESSAVORRS I
4 . . . L .

S o : : z o,
@ rdaiion: City/Towa Zi—:g Cacnlaip- - Dam Yo. 84l 4tp- 7. CokPS - 12

——T—
Yeze of e O/ QZL“'EV. '&mwm Inspocted by: __/!,.;fﬂ,." il /3; e
: ] : HaC vy

i ) T Date of Ispection £Z£h 2 /0F -

2- . ‘J.T
OO:-.ncr/s: ‘pers - A T3 - .

State Tel. no.

Xaxe ~ St.e &mo. | ... ¢ City/Tom . State Tel. mo.

Xame - St. & no. . 3% Cityﬁgwn State %el. no.

5

) e.g. superintendant, plant manager, appointed by zbsentee ouner,

¥o. of Pictures taken __ /A LOE: - : . S

v Te

. Degree of Hazards (n dan shotﬂ.d fm cmplete]y)*

. 1. Minor - M ‘--_»-.' 2. Modera.te

2. Severo__ . - l.. Disastrous"- X o

% This ra.ting pay change as land use changea (future develoment)

®

 Gutlet. Conbrols Aubematie_ .+ . o “Mamual__ ..

——— -

5/15 - Operative S m. ; : - “'0...
Commeonts: yi A/zbvm —

bps\.*e n Face of D._n B} Condition: . ..
. ) 1. Good L. .77 2. ¥nor ‘.e;:i.rs -
P . 3. Yejor Ropeirs_ - . 4. Urgent ".c::irs )

CO-Hmts. L "-A’A;n VY o/:-g é,é T 7 ( Gy

é&/ i f& (—‘,AJ.-A’» ) . ﬁﬂ..ﬂh ';_0101’/‘1 - /)lﬁ/f

. . _—
- N . .
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[ VRr]

r——— a———t

——

o Bl

L. - : L2 PR X0:_Z- 7/ %t-
< Dowmsireza Face of Dam: ,COngiitio:;: 1. Cood. . 2, Minor R;_.yi..- Y .
- ) . .l . . * 3. Major Rep.irs Je Urgnn.. Rcu_u'.. .
Ceaments! (UL Lhpears olafs L= So-7 i
oergency Spillway: (bndition 1. Good, . 2. Y_no. Rep‘.irs .
. . e e CeRt s .

(03 N L -
. \/. er level @ time of Snspeetio:_v ) /_ tt. . above . b2low .
_' top of dam .. principal spillray K

. gther . : .
&1) Suzary of Deficlencies Noted‘ : ¢ el .
o Crowth ('n'eesmdﬂmsh).onm‘aa!ﬂmnt . \M&?'-igpo'nfOf /- /"37/
. ) Angagl mrrom and Washouts ‘ o : . . l
. Demaga to slopes or’ top of da:n T e .
Cracked or Damgcd Huonry K .
’ "videnco or Scepa.gs . . - -f'
mdeneeotnm " 2
v-.osion . - A . ' o
R c s L
T.;ash.a'nd./or'de‘bis inpeding fl.law .
Clogzed or Blocked spillay__ : . .
Other - ’ .
2 : : -
o +
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7
The /-/j/f-odn/ »04/7" 4.5 ,E,a;zm PN

'n A e
e pel

Somasics & Rocomaendations: (radly Expleiny.. .
f/ﬂ[ff&ﬂc/y Ny //W/,'/ a//}w /)//‘4/ “e7q j/f'/u"i/ 4/ f/.‘__
0&'{/5/’1 /’”/ J’J/'Arﬂh'/nl‘/a"/ a,v ﬂl"l,‘f ,F./?/’,-’-/ \fb/a/ ﬂ/"/

A ve G/-’ﬁwmz:n’ S // 5"//”4"3'6’? f""‘/ &"{/A -

Ny,
~5.‘ll\

. 'j;../”zr/m /;/:’ Q-.'@ e

s

‘f«/?‘;rae, -1/ é\/ /’?//;"v ﬂ?f///

'L\l»

Overall Condition: .- ' T e L ot -

e e

‘1. Sefe__- P

Minor re'pairs' needed___ s - .

‘2.

3.
k.
5.

Conditionally safe - major rerairs necded .

Unsafa z . ' ’ !

nc.,cn-oiv :inpr;.x..dncrt no longer exisis (c

D mrwmmend mnvend  Soram {wem-"ftn-‘ 1-.—-4-

ain)
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Rmerican Drilling & Boring Co., Inc,. Seo—— o f{sem__ 1 o !

‘ 00 WATER STREET EAST PROVIDENCE, R 1. Sto__ kg DATE
vp _Comm. of Moss. MDC_-Enqr.Div. _ \aooness —Boston, Mass. wog vo. 02!
i #roJcT NamE _Taan Sroob Flood Control Iwunou Quincy-Breintree, Meys,  |UNEBSTA.
_( ORT SENT TO ghrve PROY.NO, _ E-434 OFFSEY
i { MES SENTTO - CUR soaNO, 024 SuRs. BLEV. _ SIS Afil
GALID WATER COSERWIONS | Rods-AW  CASING  SAMALER  CONE BAR w?,'s"'}}s sme
a__10'in cosig . W STARY —_— 4
;.ezo,..,.e,q ;r39 z d..l 1aid Tree HW 3.8 - S/S —— | courcere 10715775 ;.
\ser pipe w ccp L8 SiselD. 3-! %2-! 2 l-3 8 TOTAL WAS, 2.V. ter—
BORING FORE __-—._._
Also Bentonite bolls& O.San: mm e _3!1_.. o Mm% -
LOCATION OF BORING®
g |coim | Semoe Type [Biows part2’| Moiswrs | o o SOR. ISENTIFICATION [
N Blows Depins of  |on Sompier | Density Chon Remorke Incluge calor,grodotion, Type of soil e%e SAMPLE
9 ¥ | Frem-To | 9® [Rocx-color, type,contition , hardness , Driiing [
o foot Conslat., Elev. |time,secms ond eny unusvel conditions, tNo. | Pen | R--
HW | & 0'-2" D 4 dr trown fine loomy SAND, litfie | j 2417
8 s lobse |2.0° L
B T e el AL 7] Za[
4 ) moist R AN .
20 &) Tt B s mediun] Light brown fine to medium SAND, ot~
. 2l 1o dense . | Little fine grovel, trace silt, FILL -
33 I U ) :7 . o 725
40 §-10° D :g 5124719
Kl| 10°~12" D 29 "
. —3— £5 N 24 :
Z‘ K7} T27-13" ) 73 . : AR
D 7L 14.0° i . =
k! 141140 D 23 wet . . . Bl 1.
% o 462» mediun Gruy-brown coarse to fine SAND,
3 $- D 57 d 18.0° Some fine to coarse gravel, v 124% %
K73 iy o 5 8. Irace silt, FILL
— 1= " 2.0° Gray fine to coarse SAND ond g 24 | ¢
BW 0 >R =09 ) ; . grovel  trace sift =t
A, 2 K
40 | 8 o4 1D 3 . Gray-brown coorse to fine SAND, 57w
K R 4 -Some silt, some fine to coorse *
190 AN ) E gravel Kl 2
lg 26'-23" D 5 28.0° 24% | ¢
9, 23-30° 1D 3 " , | Brown fine to coarse SAND & 12 J24"] °
5 T 5 ] u 30.0 gravel, Little silt TECYTRIE
2 23 Gmy-brown fine SAND & gravel, = :
0 32'-34' D 2 . Some silt, boulders and weathered AR
0 34.0' | shale :
. 32 24024 5 AN moist ; T
: o ' very Gray fine SAND, silt ond weothered-ame 2t
' 89 RPOTY D 7 dense shale, troce fine gravel TR
¢ 1 ¥ 33.0" | -
4 .":?'-19' n 3 J )
1 - A " Dark groy weothered SHALE 12 -
i - ki sukF.\c-, 'én ") K — 43.0' Rettam '~z Rarinn 40 .0" RB1rEE R
HOUND L3 _AIL_. DHAABY, CASING:  TheN 201, of Lring
Sompie_Type Proporhons Used OB Wt .;o lononl 00 Sompler SUMMARY
?l;’o'l:nd- c:c«n :mmc woce OKi0% Coh;u;uu Oenuty | Conesve Conmstency Eorth Bung o0
t stwrted Prston Loo - <
} TP Test Pt Axlu’ou ViVone Test :'::o z%:%; ;g gg *8 3::“ 2: “s’;":" 30 ore :;:’i:"w_q"lj
1 * Undi ad * i
! UT:Undishwbed Thnwatt oo 351050% 0+ vm fmu og-'aso v-ss'n.'u'c NOLE’ NO D-2
[ . APPENDIX B-19 .




' * American l!nlling & Boring Co., Ing. %o - h—— [verr_ ol
00 WATER STREET EAST PROVIDENCE, R. | Sue f OATE —e
o _Comm. of Moss.MDC-Enar.Div. 5 Soston, Mass, WOLE NO. D-22
. Nﬂ’ nang Jown Brook Flood Control ocanon duincy-Sraintree, Mass, UNE & 5TA.
§ RTSENTTO___udOve P Y Y V) oFFsEY
§ ALES SENTTO - OUR JOBND. —2-24 SURF. ELEV._AS S8 _alt!
1 Time
GROUND WATER CBSERVATIONS | Rods-AW  casing  sawmEn —
28' in cosing . W /s conE SAR START 1015/75 ____ =
Wier —tows Iy : coumere 10/12/25 3
Piezometer =ist 10- 39* 2.1 ~378° | TOTAL HAs.
2nd (™ 29* SiealO. -— em—— R.V TR
~ otier o | Howmar 2 71 LA QoRmG Fomeman R
; w/Riser pipe, lock, bentonite ballsBuammer For 24 n» ‘Tsocs enca.
,l LOCATION OF BORING: © 00 __ — ;_ '
* Semole | Type |Blows puriz | Moisnrs SOR. IGENTIFICATION
c::: Dopthe ': -s.:u Deneity Strets | Ramerks include color, gradetion, Type of soll erc. SAMPRLE
) 0 | CrgmeTe o ©honge (Roca-coler, type, condition, herensss , Dritiing -
i foot Conglet. | Etev, |Vime,seems ond ony unusuel conditions. [ No.| Pen | Rec
€ 0'-2' ") 3 dry prown loomy tine )AND,“‘v‘B | j24" LG
10 t 2.0 . f’urevel FILL
9 2'-4' D 13 dry ] 2 {24 [ic"
: 10 15 medioml ught brown fine SAND, lmle
! g 4-0 2] = ‘| fine gravel, trace silt, FiLL 240 hae
Y- " <
d6-8 D ] 4 124*11<
. 4 @
i' 8- 10' [>) S 1244116
‘ - 77
! k 1012 R 23 . t 28]
: R | 24
%' 2 1214 [5] i . J | 24"t 1ot
’ a 43 - .
CfAIAY [») 7—"“0“.' 9aw | 1<
" mediumj L .
: g | 16'-I8" D 3 dense BN S : 9 124115
! ] 17 B R
9 _118'-20' D '3 ‘ 24" | ic
R 18 m.oi s
. k -22" - 3 *mojst N R
g e L o Ty [ 8rown fine to mediom saND, P2l
. a0 | 23%-247 D o ol 2 |4ome fine tomedium gravel, R ZE Nk
,2* 5 24.0' | Jroce silt, boulders
2 JaT-250 ) 3 Jles 1~
i P wet. Brown fine to coarse SAND ond
i 9 | 25'-28" ) 5 [dense grovel,small boulders, trace silt LRV TS
: 7 {230 D 15 lwet - LSl
i 0 1 medium| 30.0°
| ’0 032 R 8 dense < | 8ecwn fine Yo coorse SAND ond |16 124" } 2 -
‘ 0 BV CL ) . grovel, some silt, troce shale frog- L X
- ] 34.0' | ments H -
’ } 387235 D : Gray=brown fine to coarse SAND, 8.2 2:in1C
i . TOSTY 5 > . . QR.A‘.YEL,SILT&SHALE B TR
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3.

VIEW OF UPSTREAM FACE OF DAM FROM LEFT ABUTMENT.

CREST OF DAM LOOKING TOWARDS LEFT ABUTMENT.

APPENDIX C-2




Aargycud

“

4. DETAIL OF UPSTREAM SLOPE PROTECTION.
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5. DOWNSTREAM FACE OF DAM FROM LEFT ABUTMENT.
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6. EROSION ON DOWNSTREAM FACE AT CENTER OF DAM,
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7. VIEW OF SPILLWAY CREST AND LEFT ABUTMENT LOOKING
UPSTREAM.
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VIEW OF SPILLWAY CREST AND DOWNSTREAM CHANNEL.

VIEW OF RESERVOIR AND OUTLET WORKS INTAKE TOWER FROM
CREST OF DAM.
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10, OUTLET WORKS GATES AT DOWNSTREAM TOE OF DAM. NEAR
GATE CONTROLS 20 IN, DIA, RESERVOIR DRAIN, MIDDLE GATE
CONTROLS 12-IN. DIA. BLOW OFF AND FAR GATE CONTROLS
12-IN, DIA. PROCESS LINE.

11, DOWNSTREAM FACE OF 36~IN. DIA, CULVERT WHICH CONVEYS
SPILLWAY DISCHARGES THROUGH RESIDENTIAL AREA.
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