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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

0 UE L 424 TRAPELO ROAD

TO WALTHAM. MASSACHUSETTS 
02154

ATTDTION OFN ZDZD JA N S o 1 8

Honorable Edward J. King
Governor of the Commonwealth of

S)Massachusetts
State House
Boston, Massachusetts 02133

I

Dear Governor King:

Inclosed is a copy of the Old Quincy Reservoir Dan Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the

A 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.

I
A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been

£ furnished the owner, city of Quincy, Massachusetts.

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

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

1

Sincerely,

loci x SRM
As stated Colonel, Corps of Engineers

Division Engineer

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

Old Quincy Reservoir Dam was constructed in 1888. The dam is 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 masonry 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 ncreasing 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
within one year of receipt of this report by the Owner.

CAMP DRESSER & MCKEE INC.

~4~a o~cfH.
S WOOD

Roger H. Wood No. 12757 A
Vice President lb

~ONAL



I This Phase I Inspection Report on Old Quincy Reservoir Dan
& na been ceviewed by the undersigned Review Board members. In our

oplalon, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dame, and with good engineering Judgement and practice, and is hereby
subuitted for approval.

tnu ./ Nz ,JR., R

OSREY HI.-EAN, E

(W ,, Co.,ol,ran.h !
vl, jteering Division !

Design Branch
Engineering Division

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

APPROVAL RECOMMENDED:

UES. YA R
Chief, Engineering Division
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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 I 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
improving 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. ft 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. In 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 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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1.
NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

OLD QUINCY RESERVOIR DAM

MA 00827

SECTION 1: PROJECT INFORMATION

1.1 General

a. Authorityj - Public Law 92-367, 8 August 1972, authorized the
3cretry 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.
OACW 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.

b. 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 initiate quickly ef-
fective dam safety programs for non-Federal dams.

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

1.2 Description of Project

a. Location - Old Quincy Reservoir Dam is located on the west side
of Walnut 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 Old
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.

!
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b. Description of Dam And Appurtenances - Old Quincy Reservoir Dam
consists 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 lowest 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, PAk entitled "The Quincy
Dam". In addition, Appendix B includes subsurface data obtained
during a recent study of this facility.

The spillway is formed by a cut stone masonry channel approximate-
ly 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
longer in existence and the stone masonry tower is covered with
a steel plate. Two 20 inch pipelines and one 6 inch pipeline
leave this tower and extended through the dam to the downstream
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
pass through grouted stone masonry cut-off walls and the main
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

i I , 1-2
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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
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 estnimated 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
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
would be more than a few, the dam is classified in the "high"
hazard category.

e. Ownership - The dam is owned by the City of Quincy, Massachu-
ets. The owner is represented by Mr. Owen J. Eaton, Super-

intendent - Water Division, 55 Sea Street, Quincy, KP 02169.
(Phone 617/773-1380 extension 217.)

f. Operator - Mr. Owen J. Eaton, Superintendent - Water Division,
ST Sea Street, Quincy, M1% 02169, (Phone 617/773-1380 extension
217), has the responsibility for the operation of the dam.

g. Purpose of the Dam - Old 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 1888 for the Quincy Water Company. The designer was
Mr. L. A. Taylor, Civil Engineer, Boston, M. 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 Old Quincy Reservoir Dam and appurtenances are
presently under investigation by Metcalf & Eddy Engineers,
Boston, PA.

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
written procedure for the operation of the dam.

1' 1-3



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 (NGVl), 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 isIT.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 comercial 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 which 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 line 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 9 84.4 elev.

(4) Ungated spillway capacity at test flood elevation:

400 cfs @ 84.1 elev.

(5) Gated spillway capacity at normal pool elevation...N/A

(6) Gated spillway capacity at test flood elevation...N/A
(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.

c. Elevation (ft. above NGVO)

(1) Streambed at centerline of dam .................... 47.5

(2) Test flood tailwater ............... below spillway crest

r1-4



(3) Upstream portal Invert diversion tunnel ............. N/Aj (4) Normal pool .............................. ..... 15.0

(5) Flood protection pool .............................. 80.9

(6) Spillway crest ........... ....... ............... 80.9

(7) Design surcharge (Original Design) .............. Unknown

(8) Top of dam ..................................... 84.4

(9) Test flood surcharge ................ .... .... 84.1

d. Reservoir

(1) Length of test flood pool ...................... 2600 ft.

(2) Length of normal pool .......................... 2000 ft.

(3) Length of flood protection pool ................. 2200 ft.

e. Storage (acre-feet)

(1) Normal pool ......................................... 300

(2) Flood protection pool ................................ 552

(3) Spillway crest pool ................................. 552

(4) Top of dam .......................................... 794

(5) Test flood pool ..................................... 772

f. Reservoir Surface (acres)

(1) Normal pool .......................................... 34

(2) Flood protection pool ................................ 36
S(3) Spillway crest ....................................... 36

(4) Test flood pool ...................................... 59

(5) Top of dam ........................................... 61

g. Dam

(1) Type ................................... Earth Embankment

-I ,

(2) Length ...................... 550 ft.g

(3) Height ........................................... 37 ft.

I1,5



(4) Top width .............................. 15 ft. (Approx.)

(5) Side slopes ....................... 2H:1V U/S A D/S

(6) Zoning ............................................. None

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

(8) Cutoff ............................. Partial (see App. B)

(9) Grout Curtain ...................................... None

h. Diversion and Regulating Tunnel ......................... None

i. Spillway

(1) Type ........................ Stone Masonry Broad crested

(2) Length of weir .................. 25 ft.

(3) Crest elevation .................................... 80.9

(4) Gates .............................................. None

(5) U/S Channel ........................ Old Quincy Reservoir

(6) D/S Channel ............... Stone Paved Trapezodial Chute

J. 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 line 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-
line 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.

II
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SECTION 2: ENGINEERING DATA

2.1 Deston 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.

2.2 Construction Records - The only record of the construction that was
located was an article entitled "The Quincy Dam" written by Mr. L. A.
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
asbociated with it in the article. The article also contains
several plans which appear to be as-built drawings.

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

2.4 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
inspection described in the following section is adequate for
the purposes of the Phase I Investigation.

2-
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SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General - The Phase I visual examination of Old Quincy Reservoir
fDam 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 S.

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 to 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 soil movement was noted. Also, slight
seepage and iron staining was noted near the end of
the 20 inch discharge pipe. No evidence of soil 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.

!3-
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1 (5) Minor growth of weeds and brush are present in the

spillway as shown in Photos 7 and 8.

I (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.

c. Appurtenant Structures - The outlet works intake tower is cover-
edwith a loose steeT 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

4 taken place where these pipes discharge into Town Brook.

d. 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

1 developed hillside.

No significant potential for landslides into the Pond which
would create waves which might overtop the dam were observed.

INo conditions were noted that would result in a sudden increase
of sediment load into the pond.

e. Downstream Channel - Town Brook, which flows from Old 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.

1~ 3-2i "
t ,.~ .y-,;- -



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 spillway and outlet works are in better condition,
they still require remedial work to return them to a satisfactory
condition.1

I
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SECTION 4: OPERATIONAL PROCEDURES

4.1 Procedures - In general, there is no written procedure for theoperation of the dam. It was reported that the reservoir waterlevel is lowered in anticipation of heavy runoff for the purpose of

flood control.

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

4.3 Maintenance of Operating Facilities - The dam is visited weekly for
observation of the water level with additional inspections during
prolonged periods of rainfall. The gates 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.

4.4 Description of any Warning System in Effect - There is no establish-
ed warning system or emergency preparedness plan in effect for this
structure.

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

4I
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General - Old Quincy Reservoir Dam is a 90 year old earth dam
W7i-t 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.

b. Desisn Data - There is no hydraulic/hydrologic design data
available 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.

c. Experience Data - The greatest flood of record occurred during
August 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.

d. 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

5-1.
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with small bushes were observed in the spillway approach chan-
nel. The discharge channel, downstream of the spillway, has
areas covered with soil 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.

e. 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.

f. Dam Failure Analysis - Based on the Corps of Engineers Guide-
lines for estimating Dam Failure Hiydrographs, and assuming that
a failure 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 life and property resulting from
a failure of Old Quincy Reservoir Dam, the dam is classified in
the "high" hazard category.

5-2
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations - There was no visible evidence of dam or
spillway 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-
i ty.

b. 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.

c. 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.

d. Post-Construction Changes - There are no known modifications
which would effect structural stability. However, the Town
Brook drainage system, including Old 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.

e. Seismic Stability - Old Quincy Reservoir Dam is located within
Seismic 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 available, no records of such studies were
located. Therefore, the stability of the embankment under
seismic loading is unknown.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition - The visual examination of Old 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.

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
the seepage conditions be obtained as outlined in Section 7.2.

c. Urey - The recommendations 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
should be performed as outlined in Section 7.2.

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 plezometers,
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
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
protection of the finished surfaces. The plan should
include the renewal of riprap and the filling of holes
with compacted material.

7 -
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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.

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

7-
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| VISUAL INSPECTION PARTY ORGANIZATION

1NATIONAL DAM INSPECTION PROGRAM
DAM: Old Ouincv ReservoirI
DATE: 10 September 1979

TIME: 1330

WEATHER: Scattered clouds - 800 + FI
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

1.

2.

3.

4.

PRESENT DURING INSPECTION:

2.

1 3.

APPENDIX A-1
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jVISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Old Quincv Reservoir DATE: 10 Sept. 1979
EMBANKMENT: Dam . BY: JWC & DGG

CHECK LIST CONDITION

1. Upstream Slope 1.
a. Vegetation a. Brush, weeds & small trees.
b. Sloughing or Erosion b. See 1c.
c. Rock Slope Protection c. 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, weed
c. 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
f. Unusual Embankment or at other locations.

Downstream Seepage c. None observed.
g. Piping or Boils d. None observed.
h. Foundation Drainage Features 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 (Clgpm) exiting be-
b. Vertical Alignment side 20 in. outlet pipe.
c. Horizontal Alignment g. 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.

d. Satisfactory.
e. None observed.
f. Frequent, unrestricted.
g. One apparent old piezometer or

observation well noted. One
recently installed piezometer.

-N A
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Old Quincy Reservoir DATE: 10 Sept. 1979

SPILLWAY: BY: R. Wood

CHECK LIST CONDITION

1. Approach Channel 1.
a. General Condition a. Fair.
b. Obstructions b. Brush and very young trees.
c. Log Boom etc. C. None.

2. Weir 2.
a. Flashboards a. None.
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.
f. Cracks e. None observed.
g. Condition of Joints f. None observed.
h. Spalls, Voids Or Erosion g. Rubble stone masonry-well filled.
i. Visible Reinforcement h. None observed.
j. General Struct. Condition i. N/A

j. Fair.

3. Discharge 
Channel

a. Apron 3.
b. Stilling Basin a. Invert covered with earth.
c. 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
a1) 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 4.a. Spillway
(6) Spalls, Voids or Erosion (1) Minor grass and weed in cut
(7) Visible Reinforcement stone masonry Joints.
(8) General Struct. Condition (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.

i
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Old Quincy Reservoir DATE 10 Sept. 1979

OUTLET WORKS: BY: R. Wood

CHECK LIST CONDITION

1. Inlet 1. Underwater - 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. Outlet 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

APPENDIX A-4[I
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NORFOLK COUNTY DAM INSPECTION

TOWN: BRAINTREE Number -*

Location I'est of' Lakeside Drive - east of Granite Street

Owner City of Quincy

Purpose Used Fore River - Water

Construction Earth dam

Storage Basi: Length 2500 ft. Width 600 ft. Ave. Depth 16 ft,

Maximum Head at Spillway IQ ft. Capacity 200OC .:O r&2F,

Length of Spillway 25 ft. Outlets 24" nite

Dam Constructed by Date

Recent Repairs None Date

Conditions below Dam (Roads, Bldgs., etc.)

Getting built up with houses.

INSPECTION: Date Oct. 19, 1942 "Inspector W. S. Carson

Condition Good

Remarks None

INSPECTION: Iate October 15, 
1 9 4

Oinspetor W. S. Carson

Condition Good

Remarke Fore River'man cleaning screen from outlet

tsIpsCTON : Date Inspector

Condition

Remarks
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Locaftions ciyOn~A a -e Dob. -- go2
No" of Dam ()a@i.itL aRZ5E!ZS:&!cA

a oate of Inspection /-.,,4" 60 .

,2.
Qwner/st Ver: Assessors rey Znspection__________

Reg. of Deeds * . Contract

* Name St. a NO. c t YTo/in State Tel N'.

3. name St. S 'O. Z ' yITow SMate' Tel No.

1-3 Caretaer anyed g. superintendent, pl ant manager, appointed by absenteeowner, p onte by multi owners.

fme St. a moo, Citynown State Tel. No.

4. No. of pictures take _

Degree of Hazard: (If dam should fall completely)v

1. minor . 2. Modera te

3. Severe . 4. Disastrous

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

6. Outlet Control: Automatic M Manual_

Coments:

i' Upstream Face of Dam: ConditionT

1. Good a. . 2.Mnor Repeir____s_
3. Major Repairs_. 4.Urgent Repair___

Comentes 'r A # 4/S te.
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j . Th'SFECTICO ?M!pO~IT - DA!. AND ?2S:p:VOmlS

a~~i- , D=r I)!a zo - R.

Date ofl Lise~tion 4..../I-,

Assessors___ ------- d-h~ston__________

1. ~ Rg CV.-/ Deedso .

2.
X= S.& o.ty/Taim State Tel, no.

__ S. & no. W Y/bown state &Ol. no.

Caretz:Ce" (if any) e6g. superintendant, jIaft afleger, appo~ited by absentee crmr
apryported by multi owers.

at.. no.,. drtyTO1e / .

NO fPictures e*no

**D:Zce of Hazardi (ift dam should fail cmpiete3y)*i

1. Yinor . 2. Mderate____________

2. Ssvra__________ 4

* Tis =7~g a change a& land use chanlges (future develomzent).

Ctlet. Comtol Autentic * ina_______

* . ~ Opraty ________NO.

Coeneitse w/ wi.$*

* Upe-reoan Face of Dan: Condition:

. 1. Good * 2. 311norPe

3. War Ropmirs * . 4. Urgent -?.ovii _______

APPENDIX B-1i1
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Dm~s?.rczn Face of Da.-' Condition: 1. Cood___. 2. inior RcD Ir3

Iliergencr Spilway: .:Conditions 1. Good ,,...2. Y)Znofr Repairs____

top Of dakLn L-.rnia

( ~~other______

6.1 Dfcece Noted"

Grv~ Taead rtuh) -on En / snt

Aia wcmadWashot _______........._______

Dastslp&o tpof damn

Crac3d-dor D82zagpd )4-.onr______________________

3'widcnce of Wip~______________________

* Cios.:edorbokdsila

0' ther
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Overall & Ceomdi tion

(N11.yna r~cpaiir. needed

3. onctioall s~fe r-jo k reai 4 rede

5. Roavi C' ;*4=r s expti
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Amelrican 'Drilling s Bringcru-1nc. we.--r'-.
100 WATER STREET EAST PROVID)INCE, R I. Bi OT

Comm. of Moss. MDr_ -Ennr. Div.AMS Boston, Moss. IOLLA w 0 -21
_____________________Ouincv-Orcont ee. hinsU.STA

r vf sia T E-444 armyT
w sPE" To IOUNJOS.d 6-&4 Eu0 04V 1

0110 VWR 093EnMT0S Rods-AW Casiro smuU we~ em i: 2=
to0- *nc ' TR 10/10/75

_nip____ To.e~ MW& 5W S/S cimu 0/1/7
eomerI t39'idCoaET 0/57ilser pipwca&lok sa. 3I/&EU!L2" 1-738 - TOTAL 11101.

LOCATION OF BORING:______ ____________ _________

S Cslq SemeM Ties SM.. us 82f"Mstr S I IEMIFICATION
510of on~l .9 id DmSe e no PAupRWIL~ IMWe colo, grdetos.Tyiseui so .-L SAMPLE

toot_ GXK.I El..m .uci'em wzI CoA I"S 1NB

H .. A w-71 .. I ... Q ...I . dry drown fine ioctmy SANDsliie I 24
- .... _____ - * loose 2.0' fine gravel, FILL

20' 9Y I 6 D f ns Light brown fine to miediumn SAND, IJA"
____ _______ 19 enseLittle fine gravel,trace silt, FILL

?7 1 7=4

Gra fin to 2o9- ADn

-142&Gray-brown coarse to fine SAND, 24
deseSome filt same ietoars

180 gracelt.Fl

B rown fine to coarse SAND and 2"
79 - 30.0' gravel, ttle %;It

401 a 13CGray-browncort fine SAND qae,

, Scen des sh tl , s e fine ravel s 19 24'-

.JA..~'' Dkgray weterdSHL
- 9l '.f' U .. 4~0 ,en,'Nrn.00
GsuIO n .r-c Do.....i..... Ss CSN: TIN jo.o ~r

Sw.TIn 28.ewesUld 05 I,3"ol, 00Smi IWIA
D'r~C'oe W*n~ he. 0s'% @IS.Iu~Ofh~I e~~e emiwcy EnhSuq-.AX

9ni..e 1.t. 0 w 1 ~ 00 1i ol -4 Se OwreAc1rs
Te,# ~ ~ ~ ~ ~ brw fin to~g. coarse SAND &m j0135 24--"" 6 /~E o'

9TL~5I~S T1 ,I 1 JA 3SoO 00 Vgravel, itl so-it OL O i
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American Drilling & Boring Ca., lot. ~ Fr-sa . ....

Wo WATER STREET EAST PUOVIDENCE R. I. O
Comm. of Mass. MDC-Ennr. Div. I&ONS Boston, Moss. bal .No. D-22

ppnXCrAMauE Town blrook Flood Cantro ILD Qunv-"t'ee.Ma". Log aRSTA.

9 PIT SENT O wtovus E -44wo
___ ___ ___ ___ __ __ __6-54 ___ _ UW.ELEV. A'',5 r7q

GmAXW VAER CSEstARW Rods-AW CA" --- C bf it

26 t incain STAR T 1011517
Piezometer -st fe 396 -~ COMTE 10/17/75.....4.

2nd 129 IML06 =.!I! 87i TOTAL MRS.
ot -N "&I -I 300uo WPECgO R V.tv7tWellier pipe, lack, bentortito balls ra 24 S OTOR .R :

LOCATION OF BORING:_____________________

Cos" I Siving" T.i Sim per l M St f SOL IDENTIFICATIOIN
same cof ofs Sowh~ Iwa = r PV% Ihwo"4 casee~veth.Ty" O so mil SAMPLE

w ~~ 01mg.- T o Rock-eels.. type.eseeuilea, herd... * Drivig
too 4 O~~eftelt left. lime. seems end env sawusii temiesis.No Pe Pt

5 0'-2' D 7' dry isown loamy tine iANiD,i$Pda 24" -
- ______ ~ *a*- noto fine gravel, FILL-

2-4- D 13 2Aryc
___ 15 Light brown fine SAND, little

10 DfesernewagveI,trace silt, FILL ~ "F

1 10 1-10 a 1 19 5 24" 16

2~ -A24"!

1 7 iedium i4
1I1-18B D 5 3 dense 9 24" r

7 12L. 1 ', 20.0'

29~ J,- dense ronfine to medium SAND, ~ *

in -711~-74 1 .D ::mI fdn tomodium. gravel, =.4" T
- ~ 4.0 Trcesilt, boulders

20 t I-CF. Bownfne to coarse SAND and
19 261-28' D 50 dense grovel,small boulders,trace silt TI- =4

- 7 .J.. 15* wet 4

0 -2 2.. 12 medium
3 .' ______________

dense Sma.n fin, to coarse SAND and o74

9 ~73T' 9 gravel,omi it,trace shale frog-

10 3) 17 1* Gray-brown fine to coarse SAND, I ."C
- 'A a GRAVEL,SILT & SHALE

Gra wetee SHALE' . '4

IVTs rpewms used so0.,,elo., st2-0 vavie
DPWC C0144 W-Wesied krm 0s.'0% cafte WiDefnty c Cesu.Cnsswer £mO.'IP TetPtAAwp io0-30 Med Ceew . 4 -:; it SI I: =

U ~s~ n ai~a e P ,.. s o " 2 0 103 % 0 0 Lo -s t I - 15 s t il0l ie s R ck C .
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100 WATER STREET EAST PROVIDCC.L .1.T
Covmr. Of Mos. MDC -Enqr. Div. Iloston'Auss- *wmg -23

emc AETown Brook Flood Cont1rol r- I ny-rttree, Ma-ss. LINE & ST.______

MUD"i o~iad Rods-AW C"Naw SAME -31 1/2/

14' f c sin ~.c o N T r 10 /2 1/75
Ag~ 804 SSIT

14 o asno8111M -212 -- - TOTA MRS

LOCATION OF BORING: ~ ~ uaw t. t* ahgedt5dtep~~ ~I SML

C4k I 34-M Tirt 501.e SOL 0CTIFICATION

1 1_ 0'-2' D12 drY 1.06 Brown TOPSOIL 1A 12" 1,2
2oo7 Brown fine SAND soe silt'some T I,)-

3 2r-4' D 4 r 3. 0' fine to medium grave 2 24"

4- 6' 1 I medlun Brown fine to medium SAND, 4
13114 dense Little fine grovel, troce silt,

f3 12 *

14 16 3y Dark brown tine to coarse TA-ND. -7 l=

r) v3 ery Li.' ttle silt~trace fine grovel(stightly Z
* dense - Brown fine to coarse SAND,some

16.0' coarse to fine grovelolittle silt

Installed piezameter at 151
________ 5' 12"2 pipe w/ cap & lock 398

GRiOUND "4FACE T 140 ... A~..... USED b(1 "cAswo. TI4LN b/S fu 16'
!r-M-T-* rPapuse Used 140b wt. 30"fa on 2"0a St"oteAA

"Ip C'Cored Weweow" ital. 09610% chiWs.orsDenseriiIt Cohm1 e Cus~c wts.nj
UnStiled. P-ston &t I0102O% 0-0 LCMIeI 0.4 Soft 30. + Hod Rzes Ce'esq
'P*tilPut Asesow Vs'",oTs sio 201.35%/ 10-30 Mild Dens 4-& U/Shf I Sew.-'

111-'1stro Offlot 505 Dese 65 Stof
*Ids~aedThweVW 351050% 50 + v.., Den". 15"30 v-se HOLE NOD
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i COLD QUINCY RESERVOIR

GATEHOUSE

SPILLWAY CREST

i20" RESERVOIR (Z22,- SEEPAGE

ISUCTION LINE 20" RESERVOIR DRAIN

N12" PROCESS 12" BLOW OFFLINE FROM 20"-

NOTES:
1. PLAN BASED ON DEC. 1887

PERMIT PLAN AND CDM
FIELD OBSERVATIONS.

2. +I DENOTES PHOTOGRAPH NUMBERf AND DIRECTION OF VIEW.

CAMP DRESSER & McKEE, INl .S.A ENG, DIV. NE ENGLAD
( ~BOSTON, MASSACHUS S CORPS OF ENGINEERS

/ NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

I LOCATION OF PHOTOGRAPHS
OLD QUINCY RESERVOIR MASSACHUSETTS

l"' Sca le : Not To Scale
t 1_ Date; OCT. 1979
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I

I

2. VIEW OF UPSTREAM FACE OF DAM FROM LEFT ABUTMENT°

I,

i

I
I
I
I

3 * CREST OF DAM LOOKING TOWARDS LEFT ABUTMENT..:

IAPPENDIX C-2I
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I
I
I
I

I

4. DETAIL OF UPSTREAM SLOPE PROTECTION.

I

I
I
I

f

I
5 * DOWNSTREAM FACE OF DAM FROM LEFT ABUThENT.

I
APPENDIX C-3
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I~.



6. EROSION ON DOWNSTREAM FACE AT CENTER OF DAM.

7. VIEW OF SPILLWAY CREST AND LEFT ABUTMENT LOOKING
UPSTREAM.
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I

j8, VIEW OF SPILLWAY CREST AND DOWNSTREAM "CHANNEL.

I

I
!

it.
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I
I

10. OUTLET WORKS GATES AT DOWNSTREAM TOE OF DAM. NEAR
GATE CONTROLS 20 IN. DIAo RESERVOIR DRAIN, MIDDLE GATE

CONTROLS 12-INo DIAo BLOW OFF AND FAR GATE CONTROLS
12-INo DIA. PROCESS LINE.

I
!
I
j

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