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4r DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02154REPLY TO , "" "" "" """ .'

ATTENTION OF MAY 13" 83NEDED MAYi, l I ::i -

Honorable Edward J. King
Governor of the Commonwealth of

Massachusetts

State House
Boston, i-.assachusetts U2133 * *f

Dear Governor Kine.

Inclosed is a copy of the Payson Park Reservoir Phase I Inspection 0 •
Report, which was prepared under the National Program for inspection of
Non-Yederal Dams. This report is presented for your use and is based
upoa a visual inspection, a review of the past performance and a brief
hydroloical study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommenoations described in Section 7 and ask that you 9
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating a6ency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, City of Cambridge.

Copies of this report will be made available to the public, upon . . .. ,

request, by this office under the Freedow of Information Act. In the
case of this report the release date will be thirty days from the oate -
of this letter.

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

Sincerely, 0

Incl is. S l EIDER
As stated Colonel, Corps of 4ngineers

Division Engineer S •

..,....- -.-..\..-,-,. -.. .._ .. ~....................., .,.......-.,................... ....- ... ...-. . ...
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NATIONAL DAM INSPECTION

PROGRAM

PHASE I INSPECTION REPORT. ..

BRIEF ASSESSMENT

Identification No.: MA00770 ]
Name of Dam: Payson Park Reservoir

Town: Belmont

County and State: Middlesex County, Massachusetts .. .

Stream: None - surface drainage to Mystic River

Date of Inspection: September 27, 1979

Payson Park Reservoir provides storage and 0

pressure for the City of Cambridge Water Supply System.
Built in 1897, the off-stream reservoir is 900 feet
long by 700 feet wide and is separated into a north and
south basin by a granite masonry division wall. The
earth embankment that surrounds the reservoir is about ,_.._"_.._
2,225 feet long with a maximum height of 30 feet. The S 0 0
top of the embankment varies from El (elevation) 183.5
to 183.8. The interior slopes and bottom of the...................................I
reservoir are lined with stone masonry and concrete, . -.
respectively, and surfaced with gunite. .

Controls for the conduits discharging into and , • O
out of the reservoir are located in a gatehouse on the '1
east side of the reservoir. These conduits consist of "- - '"
40-inch diameter pipes which branch into two inflow and "
two outflow conduits all 40-inch diameter; one pair for @ ---.. . "
each basin. Water is pumped into the reservoir from
the Fresh Pond Filtration Plant in Cambridge and then
allowed to discharge on demand. The operational high
water level is at El 178.5, corresponding to a maximum
storage capacity of 43 million gallons.

There are two high-level overflows and two
low-level drains which connect to a 20-inch outlet • 0 •
conduit. The high-level outlets are 16-inch standpipes
which overflow at El 180.4.
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The low-level outlets are 12-inch drains with inverts
at El 151.7 and El 151.8 in the north and south basins,
respectively. The 20-inch outlet drain leads back to
the Fresh Pond Filtration Plant.

There is a need for maintenance and monitoring
to assure the continued performance of the reservoir
and embankment. This conclusion is based upon the
visual inspection at the site, the available engineer-
ing data and past performance history.

The reservoir and embankment are generally in
fair condition. The following deficiencies were
observed at the site: cracking and leaking of the
gunite lining in the north basin, severe rusting of the
inflow and outflow conduits, erosion of exterior slopes
along the south end of reservoir, growth of brush and
saplings on the slope at the southwest corner of the
reservoir, trees growing along the toe of the
embankment, and several repairs needed in the gate
house. A significant amount of seepage is also passing . .
through the underdrain system. Some movement of the .-

brick masonry in the manhole to the weir chamber east
of the gatehouse was also detected.

Based on the Corps of Engineers' guidelines, the
reservoir has been placed in the "small" size and
"high" hazard category. The drainage area is 8.04.
acres (0.013 square miles) and consists generally of
the surface area of the reservoir. A test flood inflow
(one-half the probable maximum flood (PMF) of 9.51
inches of rainfall during a six-hour period results in
the reservoir pool at El 181.1, which is 2.4 feet below
the lowest elevation on the top of the embankment.
Therefore, the reservoir can contain 100 percent of the -. .
test flood without overtopping the embankment.

It is recommended that the Owner employ a

qualified registered engineer to conduct a seismic *.. .
stability analysis of the embankment, evaluate the need
for removing the trees along the toe, and design an
impermeable lining. The Owner should also repair the
deficiencies listed above, as described in Section 7.3.
The Owner should implement programs for annual tech-
nical inspections, surveillance of the embankment
during periods of heavy rainfall, and a warning system
for nearby residents.

PAYSON PARK RESERVOIR
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The measures outlined above and in Section 7
should be implemented by the Owner within a period of'
one year af'ter the receipt of' this Phas I -pci

Report.

/ Edward M. Greco, P.E.
~ ~i -IProject Manager

"- Metcalf' & Eddy, Inc.
- Massachusetts Registration

~ No. 29800

Stephen L. Bihp .. 0 AI
*Vice President

Metcalf' & Eddy, Inc.

Massachusetts Registration
* No. 19703

' ~ BISHOP _ _ _

~No.19703,O)
I* 0
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This Phase I Inspection Report on Payson Park Reservoir
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recomended Guidelines for Safety Inspection of
Da~m., and vith good engineering judgment and practice, and is hereby
submitted for approval.

ARAMAST MAHTESIAN, MEMBER
Geotechnical Engineering Branch
Engineering Division

CARNEY M. TERZIAN, MEMBER "
Design Branch
Engineering Division

* St

-RICHARD 
DI. ONO- ,-=AI"M

Water Control Branch
Engineering Division 

-

APPROVAL RECOWOENDED: - -

50ift-. lYAR

Chief, Ingineering Division
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PREFACE

This report is prepared under guidance contained
in Recommended Guidelines for Safety Inspection of Dams,
for a Phase I Investigation. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Inves-
tigation is to identify expeditfously those dams which
may pose hazards to human life or property. The assess-
ment of the general condition of the dam is based upon
available data and visual inspections. Detailed investi-
gations, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed compu-
tational evaluations are beyond the scope of a Phase I
investigation; however, the investigation is intended to - A _
identify any need for such studies.

In reviewing this report, it should be realized
that the reported condition of the dam is based on obser-
vations of field conditions at the time of inspection
along with data available to the inspection team. In 4 -
cases where the reservoir was lowered or drained prior
to inspection, such action, while improving the sta-
bility and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which '  

. -

might otherwise be detectable if inspected under the
normal operating environment of the structure. _ __

It is important to note that the condition of a
dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condi-
tion 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 will be detected.

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic analyses. In accor-
dan,-e with the established Guidelines, the Spillway Test
Flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm run-
off), or fractions thereof. Because of the magnitude
and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be 0 •
interpreted as necessarily posing a highly inadequate
condition. The test flood provides a measure of
relative spillway capacity and serves as an aid in
determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its

general conditions and the downstream damage potential. .
PAYSON PARK RESERVOIR" .
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NATIONAL DAM INSPECTION
PROGRAM

B PHASE I INSPECTION REPORT

PAYSON PARK RESEPVOIR

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, dated August 8, -L
1972, authorized the Secretary of the Army,
through the Corps of Engineers, to initiate a
national program of dam inspection throughout
the United States. The New England Divison of

U the Corps of Engineers has been assigned the
responsibility of supervising the inspection _
of dams within the New England Region.
Metcalf & Eddy, Inc. has been retained by the
New England Division to inspect and report on
selected dams in the State of Massachusetts.
Contract No. DACW 33-79-C-0054, dated March
27, 1979, has been assigned by the Corps of 9
Engineers for this work.

b. Purpose: r .

(1) Perform technical inspection and evalua-
S . tion of non-Federal dams to identify con- S

ditions which threaten the public safety ..-.

and thus permit correction in a timely
manner by non-Federal interests.

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro- J*
grams for non-Federal dams.

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

PAYSON PARK RESERVOIR _ n
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1.2 Description of Project

a. Location. The reservoir is surrounded by ____..-_

Payson Road, Park Avenue, and Cushing Avenue
and located in the Town of Belmont, Middle-
sex County, Massachusetts (see Location Map).
The coordinates of the gatehouse at the
reservoir are latitude 42 deg. 28 min. north
and longitude 71 deg. 10.1 min. west.

b. Description of Dam and Appurtenances. Payson .
Park Reservoir is built above grade and
surrounded by an earth embankment 2,225 feet
long (see Figure B-1). The maximum height of
the embankment is 30 feet at the southeast
corner. The top of the embankment is 20 feet .0 fL
wide and varies from El 183.5 to 183.8. A
gravel road and wrought iron fence are located
on the top of the embankment. The interior
slopes are 1.75:1 (horizontal:vertical), and
the exterior slopes are 2:1. The bottom of
the reservoir is flat and at about El 158.3.
A gunite covering is on the interior slopes
and bottom of the reservoir. The upper edge
of the gunite varies from El 181.9 to 183.3,
and the maximum operating level of the
reservoir is at El 178.5. An interior wall __--_----__

separates the reservoir into two basins. The .
exterior slopes are covered with grass, and
trees are located along the outside toe of the -

embankment.

Based on an 1897 plan of Payson Park Reservoir ......

made for Cambridge Water Works, a typical •__O
embankment cross section is shown on Figure
B-2. Borrow for the embankment is labeled
"rolled earth filling". The interior slopes
are paved with stone masonry underlain by
stone ballast and stone dust. The bottom
quarter of this slope is lined with brick __ _

paving on a concrete slab. A portland cement
plastered, rubble masonry core wall is located
within the embankment. The core wall is
founded on a footing of the same composition
and embedded in the natural soils of the hill.. --

A concrete slab, 6 inches thick, founded on _ 6
natural soil connects the core walls to the
slab on the interior slope.

PAYSON PARK RESERVOIR
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The bottom of the reservoir is a 6-inch
concrete slab founded on natural ground. A
1/2-inch layer of asphalt was placed on top of
it. A shallow, concrete footing located.0 0
beneath the toe of the interior slope supports
the concrete slabs for both the bottom and the
interior slopes. The bottom slab ties into a
13-foot wide concrete footing at the center
division wall. This large footing appears,
according to the plan, to be founded on -
bedrock. ..

Payson Park Reservoir provides temporary
storage and pressure for the City of Cam-
bridge water supply system. Controls for the
conduits discharging into and out of the - .-
reservoir are located in the gatehouse on the
east side of the reservoir (see Figure B-3).
Two 40-inch diameter inflow and outflow water
supply pipelines enter the gate house. These
branch into two inflow and two outflow
conduits all 40-inch diameter; one pair for ___

each basin. The inflow pipes lead from the
gatehouse, through the embankment and
diagonally across the bottom slab of the.
reservoir to the northwest and southwest
corners (see Figures B-1 and B-3). The
screened outflow conduits lead from a sump in -0
the floor of the reservoir to the gatehouse
where they connect with the water distribution . -
system piping. The direction of flow through
all conduits is controlled by check valves in
the gate house. Each conduit has a motorized
gate valve. The invert elevations of the con- 4 A
duits are shown on the drawings (see Figure
B-3).

Two 12-inch low-level drains, one in the sump
of each basin, connect to a single 20-inch
diameter outlet conduit which conveys flow
from the gate house to the Fresh Pond
Filtration Plant. There are two 16-inch
high-level emergency overflows. Each overflow
consists of a vertical standpipe connected to
the 40-inch outflow conduit and a diagonal -.
standpipe connected to the 20-inch outlet
conduit. These standpipes join to form the
overflow rim at El 180.4. The top of the

PAYSON PARK RESERVOIR
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standpipe is at El 182.3. The cover has been
removed to install a water level recorder.
Two 8-inch underdrains, one from each basin,
also discharge into the outlet conduit. ..... 0

About 80 feet downstream of the gatehouse, a
weir chamber has been constructed on the
20-inch outlet conduit. Access to the chamber
is through a manhole. On the day of the
inspection, about 1 mgd was flowing over the
weir.

c. Size Classification. Payson Park Reservoir is
classified in the "small" category since the - -
embankment has a maximum height of 30 feet and .0 A
the reservoir has a maximum storage capacity
of 166 acre-feet.

d. Hazard Classification. The reservoir is
located on top of a hill overlooking Belmont
and Cambridge. It is completely surrounded by -- *
residential development. In the event of a - -

complete failure of the embankment, it is
likely that the loss of more than a few lives
and extensive damage to the dwellings would ''--

occur. Therefore, the reservoir has been
placed in the "high" hazard category.

e. Ownership. The reservoir, although located in -

Belmont, Massachusetts, is owned by the City
of Cambridge, Massachusetts Water Department.
Mr. John Beckman, Watershed Manager (telephone
493-9020) granted permission to enter the _O

property and inspect the reservoir.

f. Operators. The reservoir is operated by
personnel from the Cambridge Water Department.
A caretaker is present at the reservoir from
2:00 a.m. to 3:00 p.m., Monday through Friday.
A second caretaker is present from 2:00 p.m.
to 10:00 p.m., Tuesday through Thursday and
Saturday and Sunday. The gate valves on the
inflow and outflow conduits are normally kept
open.

* 0

g. Purpose of the Dam. The reservoir is used to
provide temporary storage and pressure for the ....-
City of Cambridge water supply system. Water

PAYSON PARK RESERVOIR """" ..
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is pumped into the reservoir from the Fresh

Pond Filtration Plant almost continuously as
it is the only point of distribution to the
City. The capacity of the reservoir at the -4 .0

operational high water level (El 178.5) is 43
million gallons.

h. Design and Construction History. The
reservoir, embankment and inflow-outflow
conduits were constructed in 1894. The . .4
facility was designed by the Water Works -.--

Extension of the City of Cambridge, Massa-
chusetts, L.M. Hastings, City Engineer.
Drawings were available at the City Engineer's
office. The reservoir, gatehouse and piping
appear to be built essentially as shown on the .0 II

drawings. The only significant past construc-
tion change has been the addition of the mesh-
reinforced gunite lining.

On the day of the inspection, the north basin
was drained to remove debris and to repair the.. - _-_

gunite lining on the interior slopes. Mr.
Beckman indicated that the inflow and outflow
conduits would be replaced at a later date.

A floating cover and liner for the reservoir
are presently being designed. The cover will
rise and fall with the fluctuating water level
and will help to keep debris out of the water.
The liner will prevent leakage.

i. Normal Operating Procedures. Pumps dis-
charging water to the reservoir are operated
to maintain a water level at about El 178.5. '
The maximum reported pumping rate is 27
million gallons per day (mgd) or about 42 ..

cubic feet per second (cfs). Strip charts ,..-...
that record the reservoir level and pumping - --- ..
rates are located at the Fresh Pond Filtration
Plant about 1 mile east of the reservoir.
Personnel at the plant monitor the charts 214
hours a day and adjust pumping rates
accordingly. . -

The gate valves for the inflow and outflow
conduits are kept open. The facilities are
checked daily by the caretakers. Occasion-
ally, when debris builds up in the reservoir,

PAYSON PARK RESERVOIR
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one basin is drained using the low-level
outlet. The north basin was drained the day
of the inspection. Gates along the fence are -

kept locked. The doors to the gatehouse are . .
kept locked except when the caretaker is
present.

1.3 Pertinent Data

a. Drainage Area. The reservoir is located near
the top of a hill with the top of the
embankment above natural ground. Surface
runoff drains away from the reservoir
embankment. The drainage area consists of the
surface area of the reservoir and the upper
portion of the interior embankment slopes. .
This drainage area is 8.04 acres (0.013 square
miles).

b. Discharge. Normal discharge is conducted by
twin 40-inch conduits, which lead through the
eastern embankment and into the gatehouse. * *
The intake for each conduit is screened and
lies on the bottom of the reservoir at about
El 157.6. In the gatehouse, the twin 40-inch
conduits discharge into a single 40-inch water
supply pipeline. Motor-operated gate valves
are located in the gatehouse. 5 0

If the water in the reservoir rises above the
normal high level, two 16-inch overflow
standpipes in the gatehouse would carry flow
through a 20-inch outlet conduit to the Fresh
Pond Filtration Plant (see Figure B-3). The • S
rims of the overflow standpipes are at El
180.4 (see Appendix D, page D-3). Presently,
the plate at the top of each standpipe has
been removed to install the water level
recorders. Therefore, if the water level in
the reservoir rose to El 182.3, water would .
begin to flood the valve pit of the gatehouse.

The 16-inch overflow standpipes can discharge
an estimated 19.1 cfs with the water surface
at El 183.5 which is the low point on the top
of the embankment. The Test Flood analysis is
based on an initial reservoir level at El -"-
180.4 (rim of overflows) and assumes no inflow

PAYSON PARK RESERVOIR
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or outflow through the 40-inch conduits. The
test flood outflcw (one-half PMF) is estimated
to be 3 cfs with the reservoir level at El
181.1. Therefore, the overflows can discharge
100 percent of the test flood without
overtopping the embankment.

The reservoir was built in 1897 and has never
reportedly been overtopped. Records of the .
water level, which is controlled by pumping,
are kept at the Fresh Pond Filtration Plant.
The maximum reservoir level is recorded to be
El 178.9.

c. Elevation (feet above National Geodetic AD-
Vertical Datum of 1929 (NGVD)). A bench-
mark was established at El 181.5 on the top of
the masonry wall dividing the reservoir. This *.- 

'

elevation was established by the City of
Cambridge.

(1) Top of dam: 181.9 to 183.3 - top of
gunite lining
183.5 to 183.8 - top of
earth embankment

(2) Test flood pool: 181.1

(3) Design surcharge (1894 design): 180..4
rims of overflow standpipes

(4) Full flood control pool: Not Applicable
(N/A) • S

(5) Maximum operating pool: 178.5

(6) Spillway crest: None (overflow drains at
El 180.4)

(7) Upstream portal invert diversion tunnel:
None

(8) Streambed at centerline of dam: N/A

(9) Maximum tailwater: N/A S -"_

d. Reservoir

(1) Length of maximum pool: 540 feet

PAYSON PARK RESERVOIR 0 •
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(2) Length of maximum operating pool: 540 feet

(3) Length of flood control pool: N/A

e. Storage (acre-feet)

(1) Test flood surcharge: 146 at El 181.1

(2) Top of dam: 166 at El 183.5 """9

(3) Flood control pool: N/A

(4) Maximum operating pool: 132

(5) Spillway crest: N/A

f. Reservoir Surface (acres)

(1) Top dam: 8

(2) Test flood pool: 7.7

(3) Flood control pool: N/A

(4) Maximum operating pool: 7.4

(5) Spillway crest: N/A 1"", "

g. Dam (earth embankment and reservoir) .

(1) Type: earthfill - stone masonry and .
gunite lined ''*- --

(2) Length: 2,225 feet 0 -

(3) Height: maximum 30 feet

(4) Top width: 20 feet

(5) Side slopes: 2:1 exterior
1.75:1 interior

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

(7) Impervious core: stone masonry and
rubble .-.

(8) Cutoff: stone masonry and gunite
lining on inside slopes

PAYSON PARK RESERVOIR .
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(9) Grout curtain: None

i. Spillway. Normal discharge is carried by two
40-inch outflow conduits leading to a single .O.-

40-inch water supply main. Discharge is
normally controlled by the demand of water
use, however, flow can be stopped by closing
valves in the gatehouse. High water levels
are controlled by two 16-inch overflows which
lead to a 20-inch outlet conduit. The rims of .. •
the overflows are at El 180.4.

J. Regulating Outlets. Under normal conditions,
the water level is regulated by the pumping
rate into the reservoir. The water level is
constantly monitored, and when it reaches El ._ S fl
178.5, the pumps are shut down. The water is
carried to the reservoir by a 40-inch water
main which splits into two 40-inch inflow
conduits at the gatehouse. Check valves on
the conduits direct the flow, and motorized- -
gate valves are present to stop flow when
necessary (see Figure B-3).

Water in the reservoir can be drawn down "" " '
through 12-inch drains which lead to the .
20-inch outlet conduit. The inverts of the
12-inch drains are shown on the drawings to be •.
at El 152.

PAYSON PARK RESERVOIR
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SECTION 2

ENGINEERING DATA

2.1 General. There are numerous design working, shop
and as-built drawings, dated from 1894 to 1915,
available at the Cambridge City Engineer's office.
These drawings show plans, sections, and details
of the reservoir, gatehouse and piping system.
Selected portions of 1897 as- built plan are
included in Appendix B (Figures B-2 and B-3).
Drawings available at the Cambridge City
Engineer's office are listed on Pages B-4 and B-5
of Appendix B. Construction specifications and
records are not available. * ""..
The City of Cambridge retained Camp, Dresser, and
McKee, Inc. of Boston, Massachusetts to study the
continued utilization of Payson Park Reservoir as

V a finished water supply. Their report was completed
on July 21, 1978. A copy of this report was
obtained from the consultant. Recommendations of . -
the study included installation of a flexible
cover and liner and the repair of several items " " '
which were not maintained. Borings were taken for
the purpose of foundation information for a rigid
cover. Observation wells were installed at two
locations along the top of the northeasterly and
southeasterly embankments. One observation well
at the northeast corner of the embankment was
observed at the time of the field survey.

An inspection report prepared by personnel from
the District Office of the Massachusetts Depart-
ment of Public Works is also included in Appendix
B. No other plans, specifications or computations
are available from the Owner, County or State
agencies relative to the design, construction or
repair of the reservoir or embankment. .. -,

We acknowledge the assistance and cooperation of
the following people: the personnel of the """""
Massachusetts Division of Waterways and Depart- -
ment of Public Works; Messrs. John Beckman,
Cambridge Watershed Manager, Jim Rice, City
Engineer and John Kussack, Cambridge DPW; and Mr.
Joseph Downing of Camp, Dresser, and McKee.

PAYSON PARK RESERVOIR
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2.2 Construction Records. The only construction
records available are the working and as-built
drawings referred to in Section 2.1.

2.3 Operating Records. Continuous records of the AD .

water level, pumping rates and hours of pumping
are automatically maintained at the Fresh Pond
Filtration Plant.

2.4 Evaluation

a. Availability. There are design, working, shop
and as-built drawings available for the
reservo4r. Constructions specifications and
records are not available.

b. Adequacy. The lack of hydraulic and -- A

structural computations and detailed con-
struction records did not allow for a
definitive review. Therefore, the evalua-

F. tion of the adequacy of the reservoir is based .

on review of available drawings, visual O
inspection, past performance history, and -
engineering judgment.

c. Validity. Comparison of the as-built drawings
with the field survey conducted during the
Phase I inspection indicates that the
available information is valid.

r7.

-.1. ...- -- -
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SECTION 3

VISUAL INSPECTION.

3.1 Findings

a. General. The Phase I Inspection of the
Payson Park Reservoir was performed on
September 27, 1979. A copy of the inspec-
tion checklist is included in Appendix A. An
inspection and evaluation of the condition of
the reservoir was conducted in 1977-1978 by an
engineering consultant. Some of that infor-
mation is referred to in this report. An
inspection of the reservoir was made by A *l
personnel from District 4 of the Massachusetts
Department of Public Works on March 19, 1974
(see pages B-6 through B-11). There were no
deficiencies noted in that report.

b. Dam (reservoir and embankment). Payson Park - *
Reservoir is impounded by an approximately -

rectangular, earth embankment with stone
masonry and gunite. The bottom of the
reservoir is a concrete slab covered with
gunite. During the inspection, the north
basin was empty. Vertical cracking was 0
observed in the gunite lining the interior
slopes and bottom slab. Some slight bulging
of the lining was also noted in the north .. -. ...--

basin. Seepage was visible at three locations
(see Figure B-1). Flows estimated at 10 to 20 -

gallons per minute (gpm) were observed passing
through a series of cracks in the bottom slab
adjacent to the sump in the north basin (see .- 

•
-

"• "
Appendix C photograph No. 5). Two 1-inch '
diameter holes which appeared to have formed ,.,.
around vertical reinforcing bars discharged an
estimated 1 gpm each into the western portion ___ .
of this basin. An estimated 1 gpm was
observed leaking from a crack in the gunite at
the top of the chamber at the base of the
center baffle wall (see Appendix C photograph
No. 6). Because the south basin of the
reservoir was in use, an inspection of that *
lining could not be made. An estimated flow
of 1 mgd was discharging through the underdrain
of the reservoir on the day of the inspection.

PAYSON PARK RESERVOIR -
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The existing inflow and outflow conduits are
the original 40-inch riveted steel pipes
installed in 1894. These pipes are severely

* I deteriorated and have rusted through in __

several locations (see Appendix C photograph
No. 2).

The embankment is constructed of rolled earth
fill with 2:1 grass covered exterior slopes.
Along the south and east sides of the reser- -
voir, the exterior embankment slope consists
of a double berm. Severe erosion was observed
along the lower berm of the south end of the

" . reservoir and at the southwest corner. This
corner, which is also heavily trespassed, is
overgrown with brush and saplings. Several * I
large maple trees are growing on the outside
slope and along the toe of the embankment (see
photographs No. 7 and No. 8). The only
indication of movement in the embankment
slopes, other than slight depression and

[- bulges caused by erosion, was observed in the
manhole that contains the weir chamber. The
upper 5 courses of brick were displaced
approximately 1-inch to the east. The
concrete and stone aprons at the stairway
leading up to the gatehouse have settled

-" I slightly. .

c. Appurtenant Structures. There is no spillway
at this site. Flow through the conduits
leading into and out of the reservoir is
controlled by valves located within the

-Igatehouse located on the east side of the
reservoir. The building is made of large
stone masonry below the ground surface with a
double brick masonry facade exposed above

*" - ground. The brick masonry is in poor -,-

condition. Above all window and door arches
the brick masonry and stone work have

S."separated and fallen away or are severely
* . cracked (see Appendix C photograph No. 1).

There are three levels in the gatehouse. The --

entrance level is used to house the control
and recording mechanisms and the caretaker's
office. A trap door and a corroded metal
ladder lead to the valve pit. There are two

PAYSON PARK RESERVOIR
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levels in the pit. A timber plank floor
through which the valve stems and overflow
standpipes pass exists just above the 40-inch

30 gate valves. From this level the cover plates
of the overflow standpipes were observed to be
removed to allow access for the float wires of
the water level recorder. The covers should
be placed back on top of the overflows to
prevent water from flowing out the top and
flooding the lower level of the gatehouse.
The lower level houses gate valves for all the
piping (see Appendix C photograph No. 4).
There is a hole in the top of the 12-inch
drain pipe from the north basin. This results

. in flooding of the gatehouse when the north
basin is drained. 0 A

At a later reinspection of the gatehouse, a
strong odor of gas was present in the valve
pit. Gas is used for heating the building.

d. Reservoir Area. The reservoir is located near - 9
the top of a hill, and the drainage area is

limited to the surface area of the reservoir
and the upper portion of the interior
embankment slopes. The reservoir is com-

pletely surrounded by residential develop-
ment. Surface runoff which drains down from _
the top of the hill bypasses the reservoir,
since the embankment is higher than the
adjacent ground.

e. Downstream Channel. There is no discharge
m channel or stream at this site. Normal dis-

charge flows into a 40-inch water supply pipe-
line leading out of the gatehouse. Overflow
and drawdown flows are transmitted through a
20-inch drain to the Fresh Pond Filtration .-

Plant.

3.2 Evaluation. The above findings indicate the
reservoir and embankment are in fair condition.
The facility is generally well maintained,
however, there are several items which require

attention. Recommended measures to improve these ..."..-.

conditions are stated in Section 7.3.

PAYSON PARK RESERVOIR .
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SECTION 4

OPERATING PROCEDURES ____'_"____

4.1 Procedures. A maximum of three 12 mgd pumps can
be operated at the Fresh Pond Filtration Plant to
maintain the reservoir pool at El. 178.5.
Automatic, continuous-chart recorders monitor the
water level in the reservoir. However, there is
no emergency shut-off for the pumps if the water .
level exceeds El 178.5. When all three pumps are
used, the combined maximum flow is reported to be
42 cfs (27 mgd).

The gate valves of the conduits leading into and
out of the reservoir are normally kept open. The .@
gate valves are operated only when a basin is
drained. The reservoir and appurtenances are
visually inspected daily by the caretakers. The
fence gates and the gatehouse doors are kept
locked when the caretaker is not present. -_.--'_...

4.2 Maintenance of Reservoir and Embankment. The
reservoir and embankment are in fair condition.
However, erosion and growth of vegetation is
occurring on the exterior slopes of the
embankment. The north basin was drained for -'---"-__
cleaning and repairs the day of the visual
inspection. At that time, numerous cracks and .

seepage was observed in the concrete lining.
Severe rusting of the conduits was also observed.

4.3 Maintenance of Operating Facilities. The masonry
facade of the gatehouse is in poor condition. _

Provisions should be made to cover the tops of the
overflow standpipes. The gas leak at the meter in :.-
the gatehouse valve pit should also be investi- .

gated. The corroded metal ladder should be ...-.--.
replaced, and the low-level drain for the north
basin should be repaired. _ .

4.4 Description of Any Warning System in Effect. The
water level in the reservoir is continuously
recorded on a chart at the Fresh Pond Filtration -
Plant. The chart is manually checked and the
pumping rate altered accordingly 24 hours a day. S S

PAYSON PARK RESERVOIR f
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4.5 Evaluation. There is a regular program of
maintenance inspections and surveillance for
Payson Park Reservoir. However, there is no
regular program of technical inspections or a plan . _
for warning nearby residents in case of an
emergency at the site. This is extremely
undesireable considering that the dam is in the
"high" hazard category. The above programs should
be implemented, as recommended in Section 7.3. .. - -

-4]- -8 -

* .

* 0

•- ~. .. .

*O S
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SECTION 5

HYDRAULIC/HYDROLOGIC
Jura* .

5.1 Evaluation of Features

a. General. Payson Park Reservoir is located
near the top of a hill in Belmont and provides .-.-
distribution, pressure and storage for the .

City of Cambridge water supply. The reservoir . .
is impounded by an approximately rectangular,
earth embankment lined with stone masonry and ""'. "-'
gunite. The embankment varies in height to a
maximum of about 30 feet. The drainage area
consists of the surface area of the reservoir
which is 8.04 acres (0.013 square miles). . .A

The reservoir level is controlled by pumping
at a normal rate of 24 mgd (37 cfs) with a
maximum reported rate of 27 mgd (42 cfs).
The pool level is automatically recorded at
the Fresh Pond Filtration Plant, and the pumps * *
are manually shut down when the water level
reaches 178.5. Overflow is through two
ungated, 16- inch standpipes, one for each
basin of the reservoir. The overflows have
rims at El. 180.4 (see Appendix D, page D-3)
and lead to a single 20-inch outlet conduit. S •

The reservoir has two 12-inch, low-level
drains used to lower the water level for
maintenance. Drawdown of the reservoir in
anticipation of a storm could be achieved by
shutting off the pumps and allowing normal
outflow by demand to lower the pool.

b. Design Data. There are no hydraulic or
hydrologic computations available for the
design of the reservoir.

c. Experience Data. The water level is con-
tinuously monitored with automatic chart
recorders. The recorders are located in the
gatehouse with a readout at the Fresh Pond
Filtration Plant. Personnel monitor the chart
records 24 hours a day. Although the maximum
recorded water level was at El 178.9, it was
reported that the water level has exceeded El

PAYSON PARK RESERVOIR
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180.4 within the last year. The reason is not
known. This was confirmed by the fact that
the floats and wires of the water level
recorders had been washed into the overflow .
standpipes. The reservoir has not reportedly
been overtopped since its construction in
1897.

d. Visual Observations. The reservoir and
embankment are generally well maintained. A -, ..

caretaker is present at the facility daily and
the reservoir level is constantly monitored.

e. Test Flood Analysis. According to the Corps
of Engineers' guidelines, the reservoir has
been placed in the "small" size category and .* AL
the "high" hazard category. A test flood
ranging from a one-half to a full probable
maximum flood (PMF) should be used to evaluate
the overtopping potential of the reservoir. A
one-half PMF was used for this analysis.

The Test Flood (one-half the PMF) inflow to
the 8.04 acres of reservoir and drainage area
consists of direct precipitation of 9.51
inches in 6 hours, assuming no losses. The
Test Flood analysis consisted of determining
the maximum rise in water level due to this S e
rainfall and evaluating the effect of uncon-
trolled pumping. The analysis is based on a
pool level starting at El. 180.4 (rim of
overflows) and assumes no flow into the water
supply pipelines. _4

Hydraulic analyses indicate that overflow
standpipes can discharge an estimated flow of
19.1 cfs when the reservoir level is at El
183.5 which is the low point on the top of the
embankment. The Test Flood produces a maximum
outflow of 3 cfs with the reservoir level at - o
El 181.1. Therefore, the overflow standpipes
can discharge 100 percent of the test flood
without overtopping the embankment. If in
addition to the rainfall, the pumps continued . .-..-

to supply 42 cfs during the Test Flood, the
reservoir level would rise to approximately - -
the top of the embankment. Under these
conditions, the overflow standpipes would ..
probably flood the valve pit of the gatehouse.

PAYSON PARK RESERVOIR.
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f. Dam Failure Analysis. The peak discharge rate
due to failure was calculated to be 10,600 cfs
based on an assumed 50-foot (twice height)

5 long breach of the embankment and a head of * .0
25 feet.

The surrounding ground is higher than the
reservoir bottom on all sides except at the
southeast corner of the reservoir. A typical

-- failure wave would flow down Payson Road, to 4 .
Elm Street, across the golf course and into
Fresh Pond (see flood impact area on Location
Map). The flow would drop approximately 90
feet in the first 1,200 feet of street and

,- then about 20 feet in the next 1,300 feet of
street and finally about 50 feet in 1,500 feet O
to the pond. The reservoir is completely
surrounded by residential development. The
water moving toward Fresh Pond would severely
damage houses along Payson Road and Elm Street
as well as flood the surrounding residences.
It is likely that more than a few lives would
be lost if the embankment were to fail.
Accordingly, the embankment has been placed in
the "high" hazard category.

aV ,o •
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SECTION 6

STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
structural stability of Payson Park Reservoir --__

is based on review of available drawings, 4 0
reports and the visual inspection conducted on
September 27, 1979. A detailed discussion of
the visual inspection is given in Section 3,
Visual Inspection. As discussed, the reser-
voir and embankment are generally in fair
condition. No seepage, severe bulging, or 0
settlement of the embankment was observed.
However, seepage occurred in 1977 through the
Cushing Avenue embankment which has since been
repaired. This illustrates that with age the
structure is becoming more susceptible to
leakage. During the field inspection, an 0 *
estimated flow of 1.0 to 1.2 mgd was observed
passing through the underdrain system which is ......
located just below the bottom slab. This is
an unsatisfactory condition.

b. Design and Construction Data. There are 0 0
numerous sheets of design, working, shop and
as-built drawings dated from the year 1894 to
1915, available at the Cambridge City

" Engineer's Office. Copies of selected
portions of an as-built drawing are included -
in Appendix B. Construction specifications •-
are not available. There are no structural or
hydraulic computations available from the - "
Owner, State or County, relative to the
design, construction or repair of the
reservoir and embankment.

The Cambridge Water Department engaged a
consultant to study the continued utilization
of Payson Park Reservoir. As part of this
study eight borings were taken to establish
foundation conditions in the embankment. Four
borings were taken in the bottom of the north
basin, two at the top of the exterior slope of
the north embankment and two in opposite loca-
tions at the south embankment. Borings in the

PAYSON PARK RESERVOIR -- -
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bottom indicate that shale or dense till are
within 5 feet the bottom slab. The embankment
is comprised of various layers of silty sand

9 and gravel with some clay. The density of
these layers increases with depth. The
borings within the embankment ranged in depth
from 20.5 to 32.0 feet. Refusal was encount-
ered at the north end of the reservoir
indicating that may be closer to the surface -

A there.

There is no other information on the shear . '
strength or permeability of the soil and/or
rock materials of the embankment. The
embankment is unzoned earth fill with exterior
slopes at 2:1 and interior slopes at 1.75:1 kO
(see typical section Appendix B, Figure B-2).
Stone paving was placed on the interior slope
which was later lined with gunite in the
1930's.

c. Operating Records. The only instrumentation i p.
ever installed at Payson Park Reservoir were
two observation wells installed in borings as
referenced above. However, only one can be

monitored since the second was reportedly
buried. The well is located in the northeast
portion of the reservoir at the top of the .0 S
exterior slope (see Appendix B Figure B-l).
It is a 1-1/2-inch outside diameter, capped,

' galvanized metal pipe painted yellow. When
the boring was performed, the water in the
well was at El 163.5. The water level in the
well on September 27, 1978 was at El 160.5 0 •
with the north basin drained. On a subsequent
visit on November 29, 1978, with the water
level at El 173.9 in the north basin the water
in the well was at El 162.25.

The observation well installed in early
November 1977 in the south embankment
indicated that the groundwater was at about El *-.

170.0. At that time, a leak was reported near -

the reservoir on Cushing Avenue. The high
water level in the observation well confirmed
that leakage was passing through the S
embankment at that end of the reservoir.
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d. Post-Construction Changes. Based on field
measurements and discussions with personnel
from the Cambridge Water Department, the
embankment and reservoir appear to be built .-O _9

essentially as shown on the as-built drawing,
except for the later addition of a gunite .....

lining. . "-

e. Seismic Stability. The dam is located in
Seismic Zone No. 3. There is limited data .
available at this time to evaluate the seismic ..

stability of the embankment. Information is
required on th in-situ properties of the
embankment and foundation material. Con-
sidering that the reservoir is in the "high"
hazard category, a seismic evaluation of the .
embankment should be conducted, as recommended
as Section 7.2.

* •

• O

• •

S S
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES - 0

7.1 Dam Assessment

a. Condition. Based upon review of available
drawings, the visual inspection of the site

A and past performance, there are deficiencies Al,
which must be corrected to assure the con-
tinued performance of Payson Park Reservoir.
Generally, the reservoir and embankment are
considered to be in fair condition. However, - - -
maintenance of several items is lacking. Also
significant seepage is being collected in the * -L
underdrain system.

Hydraulic analyses indicate that the two -

16-inch overflow standpipes can discharge a
flow of 19.1 cfs with the water surface at
183.5, which is the low point on the top of S *
the embankment. An outflow test flood of 3
cfs (one-half PMF) with the reservoir level at *.- _.'..
El. 181.1 will not overtop the embankment
under normal operating conditions.

b. Adequacy. The lack of detailed design and .
construction data did not allow for a
definitive review. Therefore, the evaluation
of the adequacy of the reservoir and embank-
ment is based primarily on review of a recent
engineering report and available drawings,
visual inspection, past performance and • •

engineering judgment.

c. Urgency. The recommendations and remedial '.,'-
measures outlined below should be implemented . ..-..-

by the Owner within one year after the receipt
of this Phase I Inspection Report. - -

d. Need for Additional Investigation. Additional
investigations to further assess the adequacy
of this dam are needed, as discussed below in
Section 7.2.

7.2 Recommendations. Due to the lack of data
concerning the embankment and foundation
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materials and the seepage being collected in
the underdrain system, it is recommended that
the Owner employ a qualified registered
engineer to conduct the following studies and ..- *
make appropriate recommendations:

a. Investigate and evaluate the seismic
stability of the embankment,

b. Investigate the need to remove the trees .
growing along the outside toe of the
embankment, and

c. Design an impermeable lining for the
reservoir. The previous study referred
to in Section 2 recommended a Hypalon @

lining. This would be acceptable
provided that it is properly designed and
installed.

The Owner should implement the recommendations * -

of the engineer.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. It is
recommended that the Owner accomplish the • •
following:

(1) monitor and measure the leakage through
the underdrain system to evaluate the
effectiveness of the impermeable lining
to be installed as recommended in Section
7.2.

(2) repair cracks in the lining of the north
basin. Drain the south basin and repair
any cracks in the lining

*-, (3) replace the 40-inch diameter inflow- 6 O
outflow conduits

(4) relocate the water level recorder and
(9 replace the covers on the overflows.

Consideration should be given to an
automatic emergency shutoff system from
the water level recorder to the pumps

PAYSON PARK RESERVOIR
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(5) replace the corroded steel ladder in .
gatehouse (mid-level)

(6) locate and repair the gas leak in the .- ..
gat ehouse

(7) repair the hole in the drain pipe for the
north basin of the reservoir

(8) repair erosion on the exterior slopes of . .
the embankment along the south end of the '
reservoir

(9) remove brush and saplings from the
exterior slope at the southwest corner of
reservoir. _ .

(10) repair masonry facade of gatehouse

(11) monitor lateral movement in the manhole
containing the weir chamber. Additional
movement should be evaluated. 0 •

(12) implement a systematic program of
maintenance inspections of the reservoir
and its appurtenances. This should
include checking of all gates to insure
that they are operable. All repairs and S •
maintenance should be in accordance with
all applicable State regulations.

(13) conduct annual technical inspections of
the reservoir and appurtenances

• _O
(14) institute a plan for surveillance of the

embankment during and after periods of
heavy rainfall and a plan for warning ..- . .
nearby residents in the event of an
emergency at the project. A

7.4 Alternatives. There are no recommended
alternatives.

* S

PAYSON PARK RESERVOIR
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PERIODIC INSPECTION 
7

PARTY ORGANIZATION

PROJECT Payson Park Reservoir DATE 9/27/79

K TIME 07:300

WEATHER Clear

W.S. ELEV. 178.5 U. S. None DN.S.

- PARTY: IN SOUTH BASIN: * -

NORTH BASIN DRAINED
1. W. Checchi 6. J. Risitano

2. F. 7.__ _ __ __ _ __ __ _ __ __ _

3. P. Reilly 8.IL.

1* M. Larson 9 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

5.L. Branagan 10._________________

CPROJECT FEATURE INSPECTED BY REMARKS0

1. Inlet/Outlet Branagan/Risitano

2. Embankment Risitano/Larson

4.

50.

10.

page-of 5
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PERIODIC INSPECTION CHECK LIST

PROJECT Payson Park Reservoir DATE 9/27/79

PROJECT FEATURE Dam (Reservoir) NAME J. Risitano

E DISCIPLINE Geotechnical NAME____________________________

AREA EVALUATED CONDITIONS

DAM EMBANKMENT North Basin Drained
for cleaning and .

Crest Elevation repairs 183.5 - 183.8

Current Pool Elevation 178.5 (Operational High Water Level)

- Maximum Impoundment to Date Unknown ...
one.visible 4 the embankment; frequentSurface Cracks ertica ± cracking in lining; and the • . .

_______________________ottom slab in basin [ -' rass covered exterior slopes and crest;Pavement Condition nesh reinforced gunite over brick-paved !i'iiii[ [.
lining on interior slopesi

. Movement or Settlement of Crest orne surface ruts; nothing significant . i[

Laea oeetrequent slight bulging of $unite lining;. -,,. .-
Lateral Movement s~u pect ex erior slope bulging along south .- '"."'-

" Vertical Alignment Flat and symetrical i ''  "" I

i Horizontal Alignment Rectangular '"""___-- :.
two stone stairways at each end of the •.•

Condition at Abutment and at affle wall; concrete & stone aprons at
"* Concrete Structures asterly stairway have settled•-,.-.,-

anhole east of gatehouse; upper five -. .
*-' Indications of Movement of five courses displaced approximately 1 inc] '•i
, Structural Items on Slopes to the east; located at toe of slope •__

Trespassing on Slopes eavy, especially at NW corner; access..q:'- .- "
Trsasig nSlpsoad on crest; joggers and senior citizens -.l .'i- .

Sloughing or Erosion of Slopes Heavy erosion along exterior slope along
' or Abutments south end and SW corner of reservoir . .-

Rock Slope Protection - Riprap NA 9i 9 -:
Failures Reinforced gunite lining over brick paving C['ii'.['."' .. - -

Unusual Movement or Cracking at at toe of southerly exterior slope
or near Toes -

Unusual Embankment or Downstream None visible S 0
.;... See page [ .[," .'-'..

PipngorBolseakage thru cracks and holes in bottom , ,. .Piping or oils j a of North Basin; the worst flow - ...
Foundation Drainage Features Under drain system "__" "'""_ ,

T o e D r a in s S n i i l . ." "
". o~~~~bservat on wel at top of slope on NE"","--'-* Instrumentat ion System corner o0 reservoir'" -"-,-"

(Cfr2 See Page Study) pageA-2 of__..L...-" "
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PERIODIC INSPECTION CHECK LIST 0e 0

PROJECT Payson Park Reservoir DATE 9/27/79

PROJECT FEATURE Center Baffle Wall NAME J. Risitano -.-- .'-

DISCIPLINE Geotechnical NAME___________________________

AREA EVALUATED CONDITION

(center baffle wall N Bn i f l n d•
DIKE EMBANKMENT North Basin drained for cleaning and

repairs . 0
Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
L_ l

Surface Cracks Where gunite thinned out and at
bottom of North Basin

Pavement Condition Fair

Movement or Settlement of Crest None visible

Lateral Movement None visible

Vertical Alignment Level

Horizontal Alignment Straight

Condition at Abutment and at Good
Concrete Structures

Indications of Movement of None visible
Structural Items on Slopes ---.

Trespassing on Slopes(baffle wall) Caretaker and vandals

Sloughing or Erosion of Slopes None visible
or Abutments

Rock Slope Protection - Riprap NA O
Failures

Minor horizontal cracks in gunite sur-
Unusual Movement or Cracking at face especially at chamfer
or near Toes

Unusual Embankment or Downstream Estimated 1 gpm @ base of wall top of
Seepage chamfer midway across baffle wall

Piping or Boils None visible

Foundation Drainage Features None visible

Toe Drains NA

Instrumentation System NA

pageA- ""of 5
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PERIODIC INSPECTION CHECK LIST -_...__.._"
* -0

PROJECT Payson Park Reservoir DATE 9/27/79

PROJECT FEATURE Gatehouse NAME J. Risitano

DISCIPLINE Geotechnical NAME %"*. "

AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER Granite block foundation and super-
structure

a. Concrete and Structural 0 -O 0

General Condition Fi

Good except very minor cracking with
Condition of Joints some newly patched areas

Spalling NA .

Visible Reinforcing NA

Lower and middle level of gatehouse on
Rusting or Staining of stone walls
Concrete

Any Seepage or Efflorescence Along stone wall in lower section

Joint Alignment NA

Unusual Seepage or Leaks in None visible
3ate - a 6

Above all window and door arches; brick
Cracks facad & stone qappni ceertted and fel .-.-. -

away -rQm interio r or on east sle
Rusting or Corrosion of Steel Deteriorated metal ladder ..

b. Mechanical and Electrical • 0

Air Vents

Float Wells

Crane Hoist 12 inch underdrain pipe 9

Elevator flowing 9 inches deep passes
Elevator______________________ NOTE thru lower level of gate-

house, the outlet is a 12
Hydraulic System inch pipe approximately

Service Gates flowing at 2.6 cfs .

Emergency Gates

Lightning Protection System .--_-__.._-.._-__-_.__-_

Emergency Power System 0 0

Wiring and Lighting System
in Gate Chamber __..,...-._,_._._ _-_._

pageA-of_.-"""
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PERIODIC INSPECTION CHECK LIST

PROJECT Payson Park Reservoir DATE 9/27/79

- PROJECT FEATURE Inlet -Outlet NAME J. Risitalo

5 DISCIPLINE Geotechnical NAME______________

AREA EVALUATED CONDITION

OUTLET WORKS-OUTLET STRUCTURE 9
AND OUTLET CHANNEL

General Condition of Concrete __________________

Rust or Staining __________________________

Spalling .

Erosion or Cavitation_________________

* Visible Reinforcing _________________

Any Seepage or Efflorescence 0

Condition at Joints _________________

Drain Holes_________________

u Channele

*Loose Rock or Trees Over-
hanging Channel

Condition of Discharge
* Channel

NOTE: Reservoir discharges into Cambridge Water Distribution System through
a 40 inch riveted steel pipe. Water is pumped in thru a similar .

pipe from the Fresh Pond Filtration Plant. The inlet pipe has
a screen over it which is in good condition. The pipe itself is the
original and is in very poor condition, highly fractured with
several locations where it has rusted through.

pageAj-f.. o

W W W W W W 0 W W W -W W



APPENDIX B

PLANS OF RESERVOIR

Page .

Figure B-i, Plan of Reservoir (from field
survey, September 27, 1979) B-I -

Figures B-2 and B-3, Selected Portions ; .
of Apparent As-Built Plan of Payson
Park Reservoir, 1897, for Cambridge
Water Works

Sections B-2
Gatehouse Piping Plan B-3

List of Payson Park Reservoir plans
available at the Cambridge City
Engineer's Office B-4 .-

t Previous Inspection Report, District 4,
Massachusetts Department of Public Works,
March 19, 1974 B-6

,° • O' . o . - .-

• - . .-
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DATE DESCRIPTION REFERENCE

CAMRD;E AT E .O..l$.-. .*
__ P SON F iz'%

1894 plan of water main 40D Pipe line C.ENG. 5309,
1894 general plan new high aorvase reservoir 404--18 C.FENG. 2903, 9

1894 section of resercir C.ENG. 2904,290; f.1894 reservoir, cros s sect. of baz C.ENG. 2W6,290-, ...
1894 cross see. of middle ban bii service res. C.ENG. 2%8, -O. O

ground plan gat chamber & Step C.ENG. 2909,
1894 ground plan of steps at high service reservoirC.EMG. 2910,
1894 detail of puddle joint near gate house C.EMG. 2911,
1894 high serv. reservoir detail of steps at Gate HO. C.EMG. 2912,
1894 reservoir, study for Gate hawe C.ENG. 2913,

1894 reservoir plan of piping in gate house (CHANG) C.ZNG. 2914,
1894 detail of strainer C.ENO. 2915,
1894 detail of Swivel joint for strainer C.ENG. 2916,
1894 plan of gate house M.M. Tidd. C.E. 291
1894 reservoir, cross sect. at gate hoaso & service

main C.FMC. 2919,

1894 reservoir high serv. detail of masonry division

Id%4 reservoir, area & dimexsions of earth division wall 2922,

1894 reservoir, area & dimensions of cmbankment C.0G. 2923,"- 1894 details of pipe & strainer C. ENG. 2924,....

- ~cross sec. 201=16 -

1I1941 reservoir working plan higch serv. re~servoir C.FM;G. 5130,512. • •

1894 rese.oir, 40" light water valve Chapman V.C0.296,.

1894 plan of pipe apociala 2942,291.1894 reservoir, plan of pipes in gate chamber O.K. 294O,294i1 ... : **

2945,2946,
1896 finished plan of reservoir 20'1=1

• 1894 plan of pipes at gate house TRACING 5175 5171,
1894 2943,
1889 2D" water pate with spur gears Chapman V.CO. 3302,
1889 300 water gate with spur gear3 Chapmnan V.CO. 3303,

plan of M.H. head ( KZDALL& SONS) 2763,
1892 lots on Fayson Park Land CO. Whtman 2764,k 1892 309 iteam & water valve with spur gears & indicatcr 3305,
1894 Payson PE. Pes. cross seec. off embanknt as built 2692,
1894 gear stand for 36" valve C.ENG. 2901,
1894 plan of pipes at gate house C.ENG. 2943,
1894 starnd for vaives Chlapn&n V. 00.2952,

1894 Fioortag far eate house C.EIG. 2953,
1894 T ircr of 40" check valv-e Coffin V. 00. 2962,

I ') plan a-f 4j" lignt water valve Coffin V. C).26,"
18*w . ia 4wtr2464.
1894 c:p. sbt f . Fo,iin Tove. 'F.3:1G.2"tb.
189-1 Ckp. , oat for 40" aca. aOct, pipe b.i ge 91j' zpan

at d. B . i.R.. C.D3. Zr',
1394 do ail of :,p brl. ;c over . F.R.R. C. G.'894 *-C

PAYSON PARK RESERVOIR
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DATE DESCRIPTION REFERENCE
. . . .. . .. . . .. . . . .. . ... . . .. . . . . .. . . .... - - ....- _. .. . S

CAMBRIDGZ 4ATER JoRKS
PAYSON PJL"-

1895 pipe line, profile through Brattle St. as Laid,
Mason St. to Mercer circle 3332, .

1895 pipe line,plan of Tee & gate a at Huron Ave.
conpectoon force ains 3333,

1895 plan & sect. of chamber for 36" gate at Huron Ave. 3334,
1895 pipe line,plan & sect. of chamber for3" val5e16at Huron Ave. connec, with force -aIn 3335,

" I1895 pipe line profiles sect.4+0" steel pipe plot 3336, -

1895 pipe line & sectiona of force & supply mains -4348, .. AL

1895 pipe line de.tails of casG irSn -hole 5156,
1895 pipe line sect. 4 working plan Pump g ta. aS.o. C.ENG. 5161,
1895 pipe line section 2 working plan erk Ave. C.ENG. 5162, , -
1895 pipe line section 3 working plqn Cider Mill tod . of Grove St. '-EN. .....

1895 pipe line sect. 4 working plan near School St. C.ENG. 5164,
1895 pipe line Sect. 5 working Plan Reservoir C.ENG. 5165,1895 pipe line, section 6 working plan Mass. Ave. to-.-"- -

1895 pipe line seetion 7 working plan C.ENG. 5.67, "......

1895 pipe line, section 8, porkong Plan C.agG. 5168,

1895 reservoir,details of special stones C.ENG. 5169,
1895 reservoir, details of all the special stones used 5172, 0 S
1895 reservoir, plan & profile for 15" drain 5173;
1895 reservoir, cross sec. of rock, earth, etc, made in 1895 5174,

" 1895 details of gate chamber 2695,

1895 plan showing ppogress of concrete 2696,2697,
1896 plan showing progress of Brick & granite paving 2699,

- 1896 plan showing progress of concrete & slope _paving 2698, 0 1
1896 reservoir, details of gate house 2954,2955,2996,2957,
1896 reservoir, details of gate chasmber 2958,2959,2960,

1896 reserboir, detail of steel air chamber for the 3337
pumpimg station 337t

1896 plan of chamber for connections at pumping station 3338,
1896 reservoir, final plan scale 20'=1" plan C.ENG. 5171,5126,5130, .
1897 study for. steps at gate house 2700,

- 1897 reservoir, tracing of as finihsed 5195 T,

1898 plan showing change of Cushing, A ve. (Belmon-) 2691, N386,N39;,
1898 lots on cor. curhing A&.e. & iayson RD. 2763,
1878 watershed map of Charles, Sudbury, Zhawshine &

Mystic Rivers A-159 , ___

1911 Reservoir, plan & details of drain to Cider Mill Pond
P ans A,B,C, A-156,

1914-15 Rainfall, El. of" d.tcr in Res. ,.n veir readings leakage T. A-251,
1914 at seque. ?rofile Lf radn.C3j,1 Ei. water & i,.M.Aa g at

Paysorn r -' r :ervoir T A-25 1 ,

,-- 1895 pipe line uocial castinrs,gat'ps etc. or.
from haysor FK. to Ca.-oIr C.EN3. B.P. L7.

PAYSON PARK RESERVOIR
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-~7 1: -m - 1 7 -R w :--:-I.-

*A- 'rC-

Niame of' Dn j SA ~ K. Ins oected b:[. 2. z -41 AI-~

RESER~e"'?Date of? Thmpection3i _______

-. ~r s

Reg of Deed, ___3 _ _ _ _ _ _

LA I( &_? I-- - - _ -- _L

I-~nt, oae: Epp A 3Y1uiACZ
~~7 MB I4,v~R QIeT, 00P _~~IPWDJruf..H~ X

14~~~~ ~ ~ ~ ~ a raS L a7o T110

i2.
Ila_____ ____aS____6__X0,__C,_t_

- _n -s _ _ -a. S S2l10

~ ... ( c ro. nn ancntd b7.i:ic~I____

abrn'tczap 112; .b
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Pace Dam:2 -DAM 110. t /qa-

()Downstream raeofam Condition: 1. GoodXZ 2 Minor Repairs

3.Major Repairs_ Urgent Repxr.

cocnmants:____________ _________________

* ~ 9 r~E~gancy Spillway: Condition: 1. Good 2. Minor Repairs____

* 3. Major Repairs- 4-. Urgent Rep___

Comments~i J./~cAE IS )V4 Fmgdep-iNcy &jpikt-LAi.

(10) ti 'at lov~el C) tima o1f inspecti.onJ40t. abova be.low -

top of damJzfrincipal spillway_______

Growtha (Tr~as and Broth)i on Edbarik-aent NoDPc!LcIF r VTE

Animal Burrows and Wachcuts S

Datraga to 1P03 or top of' danl_____________________

Cracir-ad or Dama~ged M~aory_________________________

of'~ SepaS

Evienc of Pi-.inZ _ __________________________

B-7 PAYSON PARK RESERVOIR



(12 Rmarks & R~ecomhmendations: (IP1il Explain)

DAM JS I GoOD CO'AIDMITI V.

3., Saf

3. Dondlif"L-nally safa r?.ttjrs

t.unsa1fo______

B8pAySON PARK RESERVOIR
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DESCRIPTIOT 07' "DAI4

Subrit."ed b:7' ,A ( 1 D 1240 P1 2-A t,( Dam Z.

-. Location: Topo Sh3e ' N3. (
Provi e S x il'11" in lear copy of to-o aa- ImAh loction of' ram
clearly inicated.

2a
Year built :j Year/s o1f sub~iaquent ear

- ~purpose of Dvli: Wate~r supp1l,- Recreational_____
Irrization _______ .Other_________

Drainago Area.:___ _ ______sq. mi. ____ ARS

)Ioma Pcndin- A r o aLL cac Av.r. IepT i.
ii~po Ln c.-n:4 VILLail fl aore;~

* No., and type of d:Lei~i.n-i loaoated aiaaunt to prv. or' ra3arvoir ______

Dimnsiona of Dani: Lrnth -7 :. e ,___________

Slopes: Uptream Face A; I
Dwmst raa Fa2.:

Lith _across toD_____________________

ClAssifications of Dam by Kater-rls:
p ________ Ccne. 17,a lary .- Z tone Masonary *

*A. Ds~v3pt- i i of pr ,sont ladu,.-adwo~ra o a;rrl

B is a1~z n'r*ea Cr flood pla-in dowmn-i'oaii of dam: itzhlch could .-

af ti'W;3:::tzs Z .3 1 n t..e e-'nt of' col.ploi~co _ av 'frilure S

PAYSON PARK RESERVOIR
B-9
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DAM ITO.d-72

100
Risaic to life an.,d pr'operty in ev ant of complat-o failure.

No., Of D3PI3 __

No. of 11-8
ITO. of businssaz ~Tp .. .

To. of iri ~rias it____________________
No. of u~iis___.Typa_________________
Railroadr_______
Other dara i____

Attacai sketch of 6aM to V:. s3 form showing section and plan 8"x 11". Shast,

Lo5ou~c'

,~ ~ A

00
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* .'.*APPENDIX C

PHOTOGRAPHS

(For location and direction of view of photographs, see
Figure B-1. in Appendix B.)

AI

%S

- PAYSON PARK RESERVOIR a

U U U U U U U U U - U U U



NO. 1 VIEW OF GATEHOUSE

NO. 2 VIEW OF IN LET AND OUTLET

c-i IPAYSON PARK RESERVOIR
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10,

NO. 6 VIEW OF LEAKAGE THROUGH
CAINBOTTOM OF NORTHR BAFLASIN

PAYSON~ PAKRSEVI
C-3..
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NO 7U EXERO SLP AND- TO OF EMAKMN

NO. 8 EXTERVIO SLOEL AN TO OF EMBANKMENT

PASO PRKREEROI
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APPENDIX D

HYDROLOGIC AND HYDRAULIC

3 C OMPUTAT IONS 0
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Project P.*&e e Noi 'erI Acct.No. 60 3page of ___

S Subject M i'dSefese C,,,A 44 1 Comptd By Datse t__t ______Z7

Detail __ A_ YSo__________k____RI-:_S Ck d By b ate _ _ _ _ _ _ _

* Tes+ F~qocI

A- Carcl: FtAc-7.

UseI 4j7,,,:u Oil/
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__ __ __ __ __ _ __ __ __ __ _Acct. No. '3 7C Page 4,

Subject Altd~otbes-e C v41 Ma rr Comptd. By Date //9 i ..-

Detail PAY 0 A)P E Ck'd By Date0

* (~) &se-v01r, Voluwies

* eI 1158 3± Z- .4 9(1 IC + -2,7 7~ 5.jI4L d - e 64

1 /t S 4 ,0a 4 3,93 u 7 9 C~ t

-7 (o1 5g~, c (II
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Add r~7 Ir 3C (6 G'7 1t ee

Ua ol v
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