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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02154
REPLY TO 0oL
IS

__ATTENTION OF:
NEDZD

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

Inclosed is a copy of the Cambridge Reservoir Dam Phase 1 Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow~-up
action is a vitally importamnt part of this program.

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

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

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

Sincerely,
Incl Mii B. SCHEIDER
As stated Colonel, Corps of Engineers

Division Engineer
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! Unannounced 0
) . Justification ‘
Identification No.: MA (00750
) . By.
£ .
Name of Dam: Cambrldgé Reservoir Dam Distributions
City: Waltham Availability Codes
' Avail and/or
County and State: Middlesex County, Massachusetts gst Special
Stream: Hobbs Brook -\ o
| A 7 \yr&f
Date of Inspection: Octcber 30, 1979 ;

N
- e1.c \

‘The dam is a 32.5 foot high, 1,850 foot long earth embank- / o
ment structure containing a gated masonry intake structure, an 18\\<i///
foot long masonry spillway and an indicated concrete corewall.

The dam was completed in 1397. The dam has always been owned
and operated by the City of Cambridge as part of their water sup-
ply system.

The visual inspection generally indicated the dam to be in
fair condition. Riprap on the upper part of the upstream slope
was displaced in several locations. Sloughing of the slope near
the crest and erosion of the spillway discharge channel were also
observed. Water mains were observed along the crest and large
trees were present on the downstream slope.

Since there was no indepth engineering data available, the

-

adequacy of the dam was primarily evaluated by visual inspection,
past performance history and sound engineering judgement.

The dam has a size classification of intermediate and a

el sl nn o

hazard classification of high. Based upon Corps Guidelines, the

e PRV
., . P
S, pod

P . . B . .
PN . oo
Sotatala'ed ala'alela’a

test flood would be the full PMF, which would produce an inflow

s
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of 11,935 cfs. Considering the reservoir to be initially at

its normal operational pool elevation of 181, the resulting out-
flow of 2,400 cfs would overtop the dam by about 0.5 feet (eleva-
tion 186.5). The combined capacity of the intake structure and
spillway under these conditions would be 1,120 cfs or 47 percent
of the test flood outflow,

The dam is in generally fair condition. It is recommended
that the Owner engage a qualified, registered professional engi-
neer to investigate the following:

1. Seismic Stability

2, Safety of the dam with respect to the presence of

water main(s).

3. Prevention of erosion at the downstream slope from

catch basin discharge.

4, Potential of overtopping and the adequacy of the

spillway.

5. Removal of rubble fill, trees and brush from the down-

stream slope and regrading of this slope.

Furthermore, the Owner should institute remedial measures

including the proposed renovations of the spillway discharge

channel; the proposed repair of the riprap on the upstream
slope; establishment of a system for locking stoplogs in
pPlace; testing of the gates and establishment of a formal

downstream warning system.

Cambridge Reservoir Dam
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A n The above recommendations and remedial measures should be

instituted by the Owner within one year of receipt of this Phase I

3 - Inspection Report.

)Z:Z¢uAZc/7é¥ (fa

NN Ronald H. Cheney, P. '

: Vice President -4
SN Hayden, Harding & Buchanan, Inc. e
by - Boston, Massachusetts N
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This Phase 1 Inspection Report on Cambridge Reservoir Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are

consistent with the Recommended Guidelines for Safety Imspection of

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

& /
ARAMAST MARTESIAN, MEMBER

Geotechnical Engineering Branch
Engineering Division

%m@

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

RICHARD DIBUONO, CHAIRMAN
Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

E B. FRIAR
Chief, Engineering Division




PREFACE S

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase
I Investigations. Copies of these guidelines may be obtained
from the Cffice of Chief of Engineers, Washingtecn, D.C. 20314.

Trhe purpose of a Phase I Investigation is to identify expedi-
tiously 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, sub-
surface investigations, testing, and detailed computational
evaluations are beyond the scope of a Phase I investigation:
however, the investigation is intended to identify any need for
such studies.

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

It is important to note that the condition of a cdam depends iﬁ“f
on numerous and constantly changing internal and external condi- ;-ji

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

Cambridge Reservoir Dam
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assume that the present condition cf 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 anv
chance that unsafe conditions be detected..

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the es-
tablished Guidelines, the Spillway Test flood is based on the
estimated "Probable Maximum Flcod" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Because
of the magnitude and rarity of such a storm event, a finding that
a spillway will not pass the test flocd should not be interpreted
as necessarily posing a highly inadequate condition. The test
floed 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 ccndition and the downstream damage potential.

The Phase I Investigation does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs to ex-
isting fences and railings and other items which may be needed to
minimize trespass and provide greater security for the facility
» and safety to the public. An evaluation of the project for com-

pliance with OSHA rules and regulations is also excluded.
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_ PHASE I

o~ NATIONAL DAM INSPECTION PROGRAM
r SECTION 1

PROJECT INFORMATION

1.1 General

- a. Authority

B Public Law 92-367, August 8, 1972, authorized the
Secretary 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. Hayden, Harding & Buchanan,
Inc. has been retained by the New England Division to inspect and
report on selected dams in the State of Massachusetts. Authoriza-
. tion and notice to proceed was issued Hayden, Harding & Buchanan, ~!«1
- Inc. under a letter of 24 October 1979 from William E. Hodgson Jr., -
Colonel, Corps of Engineers. Contract No. DACW 33-80-C-0006 has e
! been assigned by the Corps of Engireers for this work. .-4-'-«-

b. Purpose

(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
effective dam safety programs for non-Federal dams.
(3) To update, verify and complete the National Inventory -fii

i of Dams. T!‘

! Cambridge Reservocir Dam _._Q.,




1.2 Description of Project

a. Location
Cambridge Reservoir Dam is located in the City of Waltham
in Middlesex County, Massachusetts. The resevoir is located to
the northwest of the Winter Street, Route 128 intersection. The
dam impounds the waters of Hobbs Brook, and is shown on the Concord,
Massachusetts Quadrangle with the approximate coordinates of North
42°23'51", wWest 71°16'25",

b. Description of Dam & Appurtenances

Cambridge Reservoir Dam is a 32.5 foot high, 1850+ foot
long earth embankment structure containing a masonry intake struc-
ture, a masonry spillway and an indicated concrete corewall. A
plan dated 1895 indicates two cross sections referred to as
"Winter Street Embankment" and "Dam Section". The Dam Section
(see Appendix B) has a 40 to 60 foot wide crest, a 1% Hor.:1 Vert.
downstream slope and a stepped upstream slope. At the intake
structure, the upstream slope has a 17 foot high riprapped upper
section on a 1% Hor.:1 Vert. slope, a 5+ foot berm and a 15.5 foot
high lower section sloped on a 2 Hor.:1 Vert. slope. The typical

"Winter Street Embankment" section has a 1% Hor.:1 Vert. riprapped
slope with no berms. The intake structure is shown in photograph
9 (see Appendix C). It contains an ungated arch spillway on

each side and reportedly contains 3 steel gated intake openings

on the upstream side. The location, size and invert elevations

Cambridge Reservoir Dam




of these openings are unknown. The intake structure outlets
through a 72 inch inside diameter concrete culvert, photograph 7.
_! The invert elevation of the pipe is 153.3. The intake structure
has a steel frame wood deck service bridge leading from the crest.
The dimensions, location and horizontal extent of the
] corewall is unknown. Information obtained from plans (see Appen-
' dix B) dated 1895 indicates the top of the corewall to be at

elevation 185. These plans indicate the wall to extend the

length of the "Dam Section" and not within the "Winter Street
Embankment”., However, no differentiation between the location

of the "Dam Section" and "Winter Street Embankment" was described
on the plans.

Water flowing into the 18+ foot long masonry spillway
(photographs 10 and 11) is controlled by the 2'-2" opening between
the spillway floor and the bottom of the I Beam for the roadway
bridge spanning the spillway. The spillway weir is located ap-
proximately 4 feet upstream of the bridge. The weir contains
provisions for 4.3 feet of stoplogs. The abutments for the weir
section have a brick cap. The spillway outlet is a 36+ inch dia-
meter concrete pipe. The outlet pipe is shown by photograph 12.

c. Size Classification

The dam has a size classification of intermediate based
on its storage capacity of 10,600 acre-feet.

d. Hazard Classification

The hazard potential due to dam failure flooding is classi-
fied as high. According to Corps guidelines the outflow from dam

failure is 44,200 cfs. The impact area around North Avenue contains

Cambridge Reservolir Dam
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substantial residential development. The flood stage will reach

10 to 20 feet. Seventeen homes, several roads, and two industrial
buildings are within the impact area.
e. Ownership
The dam has always been owned by the Cambridge Water

Department.

f. Operator

The dam is maintained by the Cambridge Water Department.
Mr. John Beekmen is the designated caretaker of the dam. The
address is 250 Fresh Pond Parkway, Cambridge, Massachusetts
02138. (Telephone 617-498-9070)

g. Purpose of Dam

The purpose of this dam has always been for water supply.

h. ©Design and Construction History

Design of the dam was completed in 1895. The dam was
constructed during the years of 1895 through 1897. During 1963,
the downstream slope, the spillway and the intake structure dis-
charge outlets were modified. to allow a utility line to traverse
the crest of the dam. There is proposed work to decrease the
steepness of the downstream slope, and improve the general condi-
tion of the dam. Camp, Dresser & McKee of Boston, Massachusetts
is the engineering firm for these improvements.

i. Nocrmal Qrerational Procedures

The caretaker monitors the gates to attempt to maintain

the elevation c¢f the reservoir at 180 to 181. Water discharges into

Hobbs Brook, to Stony Brook Reservoir and eventually into Fresh
Pond Reservoir, where it is treated and distributed into the

Cambridge water system.

Cambridge Reservoir Dam
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1.3 Pertinent Data D

a. Drainage Area :3;
' The drainage area, 6.82 s.m. (4,3€5 acres) has a generally .

rolling to slightly hilly topography. The major drainage path is
along Hobbs Brook, which feeds the reservoir from a large swampy
area to the north. The reservoir is divided into three sections
by roadway crossings. Water from the reservoir outlets into ROt
Hobbs Brook and eventually flows into Stony Brook about 1.7 miles

downstream of the dam. See hydraulic calculations in Appendix D. -

The area around Cambridge Reservoir is moderately to
heavily developed, with a number of industrial and residential
structures. State Routes 2 and 128 and a number of major roads ;;f‘
pass through the drainage area. ?3
Two large industrial buildings are located adjacent to R
Hobbs Brook between 500 and 1000 feet downstream of the dam. There ;;in
is little development for the next mile downstream as the Brook f:;
flows through a park and undeveloped land. Below this point mod- :i}%
erate residential development occurs near the Brook, extending ;;i:
to its confluence with Stony Brook. North Avenue crosses Hobbs ?%E‘
S
Brook about 1.4 miles below the dam. See drainage area map in :g%f
Appendix D, and photographs in Appendix C. lik

~K
i
4

b. Discharge at Damsite

1. Outlet Works

The outlet works for this project consist of an intake

structure and a spillway structure. The intake structure or over- T
flow chamber contains two arch spillways (one on each side), see ‘ﬁii
photocraph 9 in Appendix C. Discharge is repcrtedly controlled :ﬁ;:

N )

Cambridge Reservoir Dam
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i\ by 3 steel gated sluice openings on the upstream side of the ,i

- )

b overflow chamber. The locations, sizes and inverts of these .
. . . -4

P gates 1s not known. The outflow is carried through the dam by e

a 72 inch reinforced concrete pipe which discharges intoc Hobbs

Brook. The downstream invert for this pipe is at elevation 153.3.

With the reservoir at its full pool elevation of 181, the discharge
::. capacity for the outlet pipe would be approximately 970 cfs.

2. Gated Spillway Capacity

pa The spillway consists of a spillway weir, a rectangular
bridge opening on the upstream face, and a 36 inch reinforced con-

crete pipe which discharges on the downstream side of the dam.

_Q The spillway welir has an ungated invert elevation of approximately -~
180.7 and provisions for 4.3 feet of stoplogs. The abutments and a

sidewalls for this structure extend about four feet from the bridge

]-Y'

({ face to the weir. The roadway bridge spanning the spillway has an

18 foot long by 2.2 foot high opening between the spillway floor
'?5 and bottom of the bridge. The 36 inch outlet pipe has a downstream
C)’ invert of approximately 180.5 and discharges into Hobbs Brook. r!
Z}f Under normal conditions, with a full pool elevation at 181, about “
2 feet of stoplogs would be in place to prevent discharge through

8 the spillway structure. -

3. Maximum Known Flood at Damsite

No records of maximum impoundment or outlet discharges

o are available for this project. However, the reservoir reportedly

N has been operated with pool elevations of up to 183.25. Presently

" the reservoir pool is normally maintained at elevation 180 to 18l. )

* r

..6..
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There are no records indicating that the dam has ever been over-
topped. United States Weather Bureau records indicate that from

Auvgust 17 to 20, 1955 nine to eleven inches of rainfall occurred

near the general location cf the project.

4. Project Discharge at Top of Dam

:f For a reservoir pool elevation of 186, top of dam and
g rcadway, the 72 inch outlet pipe from the overflow chamber could
. have a maximum discharge capacity of 1050 cfs and the 36 inch
pipe from the spillway would have a capacity of approximately
55 cfs.
t‘ 5. Total Project Discharge at Test Flood Elevation

Rssuming a water level at elevation 181, the PMF inflow
of 11,935 cfs would surcharge the reservoir to an elevation of
186.5. This would result in the dam and roadway being overtopped
by about 0.5 feet of water. The total PMF outflow, including
that through the outlet pipes and over the top of the dam, would
be 2,400 cfs. The combined outflow of the overflow chamber and
n spillway with up to three feet of stoplogs in place would be ap-

proximately 1,120 cfs or about 47% of the total PMF outflow under

these conditions. It is assumed that the outflow through these

- structures is controlled by the size of the outlet pipes.
)
_7-
" Cambridge Reservoir Dam




c. Elevation (ft. above NGVD - approximate based on USGS map)

R (1) Streambed at toe of dam =-==—=-=-=—=c==mmmam—- 153.3 .
m pPipe outlet from overflow chamber :.
Egﬁ (2) Bottom of cutoff ------—c-—eceo—oe—o Unknown if any
- (3) Maximum tailwater --—--==----—--——ccc—oooeoeooo 160.0+
(for test flood outflow)
(4) Recreation pool -===—=—m—e—mm—er e e e N/A ?
' (5) Fuil flood control poQl =~—==w—e-—reecrccc———c——- N/A -
;wf {56) Spillway crest =—==wweremereccme e m e oo 180.7 L
k (7) Design surcharge (Original Design) =—-—-===—w===- 181.0+
& (3) Top of dam =-—=——=m=mee e e 186.0
(9) Test flood surcharge ~=~~-=-----—c-csoccco——o- 186.5
d. Reservoir (Length in feet) =
(1) Normal poOl ====-=—moc—ccee e e e e 15,000+
(2) Top of dam --==-=-—-—moe—e e 17,500+
(3) Test flood pool =~—==--m—mcommm e 17,700+ ;i
(4) Flood control pool ~=~-—=—=----cm—c—e—em e N/A
(5) Spillway crest pool ----=---=---—cc-—cocomommmeoo N/A
e. Storage (acre-feet) A
(1) Normal pPoOl =———~===s—e—cse— e e 10,600 -
(water supply)
{2) Spillway crest PoOl ===e—mcemccccce e cme—a 10,600
(3) Top Of dam =—~===m=mm—m e e 15,400 B
(4) Test flood pPoOl =—w===----co—cemce— e e 15,800
(5) Flood control pool -=-===—=em—semcm—— e N/a ; i
f. Reservoir Surface (acres) ' ﬂ
(1) Normal poOl ===w=w-—creme e e e m e e e a— o 948+ - i
(2) sSpillway crest --—=--—--memesmeccmc e m e 948+ gji
4 E
-g- ]
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(3)

(4)

.. (5)

g. Dam

(6)

(7)

Top of dam ===--=--==—--—-es——r e —r e — e mm e 1093+
Test flood pool -=====-=-r=r-e-—ore—mcesm——— e 1111+
Flood~control pool ==~====-----—eeco——mc—een——-——

Type =-==-=-=--==-=-—==--- gravity, earth embankment
Length ==v~=eemrecm e e e e m e m e 1850+
Height ---~-=-c-e-omer e e e m e m e e e 32.5+"
Top Width -==-~-—=—eeem—mc————- varies 40 to 60+ feet

Side Slopes -- U.S. 1% Hor.:1 Vert. to 2 Hor.:1l Vert.
D.S. 1% Hor.:1l Vert.+

Zoning =--===-=-- indicated on original design plans
{(dated 1895); location & extent are
unknown

Impervious Core ---=-- concrete corewall indicated on

original design plans (dated
1895); lccation, dimensions &
extent are unknown

. (8) Cutoff ~—--=v-—er——mrmrcr e mr e e none indicated
= (9) Grout curtain --=—--<---s-c-co-ceocoo- none indicated
X h. Diversion and Regulating Tunnel ---- nnne at this proiect
u i. spillway
. (1) Type ===—--==—ce-m—oremom—e———— masonry, brocad crested
(2) Length of weir -~=--=-=—-e-c-vocorrromoe e 18"
- (3) Crest elevation (with and without stoplogs) =--------
180.7+ feet without stoplogs
182.6+ feet with stoploas
(4) Gates —-==——=--—----sccecm s cme e m s o m o e~ PR
(5) U/S Channel ======-=—-—c-cscccncrrnr e~ None
(6) D/S Channel =-=--==—====~- unlined channel badly eroded
(7) General -~--—=~===c===-- downstream outlet is 36" RCP
‘.
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i. Regulating Outlets

!

The regulating outlets for this dam are the overflow

n
C R

chamber and spillway. The intake structure or overflow chamber
reportedly contains 3 steel gates which are manually operated by
'f valves within the structure. No data was located to indicate
» the size, location and invert cf these gated openings. The cham-
oer outlets through a reinforced concrete pipe. The pipe has a
72 inch inside diameter and invert elevation cf 153.3 at the down-
stream face c¢f the dam. The overflow chamber contains 2 ungated
arch spillways, one on each side. The invert of these spillways
1s unknown.

The spillway consists of a masonry broad crested weir
with provisions for stoplogs, a rectangular opening between the
spillway crest and bottom of a roadway bridge and a 36" reinforced
concrete outlet pipe. There are two masonry abutment walls which
extend about 4 feet (towards the reservoir) from the bridge opening

to the weir location. There are provisions for the manual place-

1
o ment of up to 4.3 feet of stoplogs at the weir. The bridge open- .
ing has dimensions of 18 feet by 2.2 feet with an invert elavation
of about 180.7. The 36" RC pipe outlets on the downstream side of :
. _
the dam and has an invert elevation of 180.5.
o o
o {
X
~
-10- ‘ﬁ
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SECTION 2 o

ENGINEERING DATA

’ .
2.1 Design Data ‘Af

A ilimited number of plans, dated 1895, were located at the i;

f office of the Cambridge Department of Public Works. No indepth :if
design calculations were located and no information was found ,ifp

B indicating by whom the dam was designed. Modifications were made i;f
to the downstream embankment and ocutlet structures of the dam and i!:

dike for the installation of a utility line in 1963. No plans or I'f;

design calculations are available for this work. Maintenance ':'1

o work on the roadway atop the dam (Winter Street) and modifications '::

to the downstream embankment, downstream outlets and outlet chan- j;;{
nels are proposed to be undertaken in late 1979. Design plans, '
. dated August, 1979, were obtained from Camp, Dresser & McKee,

Boston, Massachusetts, the engineering consultants for this work.

2.2 <Construction Data

l) The reservoir was built between 1895 and 1397. No construc-

tion data was located. 1In 1963, additional fill was placed on

the downstream embankment of the dam to facilitate the installation
of utility lines. Modifications of the existing structure inciuding )
placement of additional fill on the downstream embankment, modifi- R
cations and extensions to the outlet conduits for the overflow ;iﬂ
chamber and spillway, and the installation of riprapred channels :3:

downstream of these outlets are proposed to be undertaken in late

1¢79 as stated in section 2.1 above.

-11- Cambridge Reservoir Dam
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2.3 Operation Data

The structure is operated by a designated caretaker employed
by the Cambridge Water Department. The caretaker requlates out-
flow through gates within the overflow chamber to maintain a de-
sired reservoir elevation of 180 to 18l1. There is no written
formal operational manual £for this structure.

2.4 Evaluation of Data

a. Availability

A limited number of plans were available at the office
of the Cambridge Department of Public Works. The design plan for
the proposed modifications and maintenance work scheduled for late
1979 was provided by the Boston office of the engineering consult-
ing firm of Camp, Dresser & McKee, Inc. No County or State
Inspection Reports were available for this dam.
b. Adequacy
The lack of indepth engineering data does not allow for ; !n
a definitive review. Therefore, the adequacy of this dam, struc- . f;
turally and hydraulically, can not be assessed from the standpoint
of review of design calculations, but must be kased primarily on
the visual inspection, past performance history, and sound engi-
neering judgement. .
c. Validity - L
The field investigation indicated that the external features i; ?;
of the embankment dam substantially agree with those shown on avail-
able plans. Due to the modifications to the downstream embankment
and outlet structures in 1963, the existing plans do not exactly

agree with these features of the dam as thev exist today. The outlet

pipe from the intake structure was measured in the field to have a . [
72 inch inside diameter. The plans prepared by Camp, Dresser & McKee, B :3

Inc. indicate the pipe to have a 84 inch diameter. - ?

-12-
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. VISUAL INSPECTION :;

5

3.1 Findings Y

a. General ;;:

= | . . | . s

At the time of inspection the water in the reservoir was ;?x

. about 4.5 ft. below the top of the dam. :EE%

b. Dam iﬁ:

The dam consists of an earth embankment akout 1,850 ft. e

long and about 32.5 ft high with an intake structure and a spill- f;z

L way structure. The foundation material of the dam is unknown. é%j

Upstream Slope ?gj

The upper 4 to 5 ft. of the upstream slope was above the igﬁ

- reservoir level and available for inspecticn. A general view of ;Eﬂ

. the entire upstream slope is shown in photograph 8. Two types ‘.1

f: of riprap slope protection were observed, as shown in photograph : E
’ 3. The upper 2.5 ft. + consists of a nearly vertical wall of

hand placed angular boculders and cobkles; below this are hand
placed cut stone pieces about 8 in. thick and ranging in size
from about 1.5 ft. by 1.5 ft. to about 4 ft. by 4 ft. The cut
- stone pieces are sloped about 1.5 Hor.:1 Vert.

The upper riprap wall is displaced in several locations,

the most deterioraticn being from the intake structure bridge to

about 110 ft. right of the bridge, photograph 3. Photographs 2 o
:f and 4 shows undermirning of the crest about S0 ft. and 90 ft. Eg&
right of the bridge, respectively. 33?
b The cut stone riprap is in good condition; only minor 1!;

displacements were observed.

-13- N
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o Crest
i;. The crest, covered with an asphalt pavement, has an :i
;57 average width of about 50 ft., phctograph 1. The pavement is -
? in generally good condition but does have several longitudinal
T cracks near the centarline.
No significant misalignment of the guardrail on the up- ?3
stream side of the crest was cbserved. A small amount of krush -

growth and several tree stumps up %o 2 ft. in diameter were ob-
served on the upstream side of the pavement.
The downstream edge of the crest is irregular, partly

as a result of dumping onto the downstream slope. Fire hydrants,

1

catch basins, and wood utility poles were observed along the down-
stream side of the pavement.
Downstream Slope -
Generally, the downstream slope is uneven and is in poor .
condition. Dumping has occurred on the slope resulting in a ;
cover of undesirable rubble such as tree trunks and limbs, con- -
crete, asphalt, and scrap metal, photograph 13. Heavy brush and ;
ol tree growth was evident on the downstream slope, photograph 14. -
) Discharge pipes from catch basins were observed at the ;ﬁ
{f top of the slope, photograph 13. =
35? An area of standing water downstream of the toe, photo- :
E? graph 15, was attributed to storm water runoff. No evidence of 5{
,.' seepage through the dam was observed. -
c. Appurtenant Structures
The intake structure, shown in photoaraphs 8 & 9, routes .
Qﬁ water to a 72" diameter reinforced concrete pipe, which passes ii

) - througn the dam and outlets into Hobbs Brook. The service bridge

-14-
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to the intake structure has a steel I beam frame with a wood deck A

and steel handrail. All components were observed in generally R
-

good condition. Bouiders and cobbles were observed at the down- TR

stream end of the outlet pipe, as shown in photograph 7. This

photograph also shows dumped rock on the downstream slope to the

-8
right of the outlet pipe. ]
The spillway, about 150 ft. left of the intake structure, {;f

routes water to a 36 in. diameter pipe which passes through the
dam. The spillway discharge channel, photograph 16 is approxi-
mately parallel with the dam until it meets the outlet works dis-
charge channel. The banks of the spillway discharge channel are
unprotected and erosion of the sides has occurred.

d. Reservoir Area

There are no indications of instability along the banks
cf the reservoir in the wvicinity of the dam.

e. Downstream Channel

The downstream channel is the natural riverbed, photograph
6. No significant obstructions existed in the channel at the time
of inspection.
3.2 Evaluation

Visual inspection indicates the dam to be in generally fair
cendition.

Riprap on the uprer part of the upstream slope has been dis-
placed in several locations, and sloughing of the slope near the
crest has occurred in some of these locations. The downstream
slope is partially covered with dumped rubble. The banks of the

spillway discharge channel are eroding which, if allowed to con-

tinue, could cause instability of the dam.

-15-
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SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General

The Cambridge Reservoir Dam is owned by the Cambridge
Water Department. The designated caretaker is Mr. John Beekmen.
As the purpose of the reservoir is for water supply, the caretaker
regulates the flow through the intake gates in the overflow cham-
ber in order to maintain a desired full pool elevation of 180 to
181. Outflow can also be regulated at the spillway structure
which has provisions for up to 4.3 feet of stoplogs.

b. Description of Warning Systems

There are no warning systems at this dam.

4.2 Maintenance Procedures

a. General

The Cambridge Water Department is responsible for the
maintenance of this dam. At the present time, maintenance work
is provosed on the downstream embankment ¢f the dam, the outlet
structures, and the roadway upon the dam crest. This work will
consist of the placing of additional fill to improve the slope
of the downstream embankment, maintain and improve the downstream
outlets and channel, and replace or repair the existing guard
rails. Additional proposed future work will include the repair

and extension of existing riprap on the upstream face of the dam.
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b. Operating Facilities

There is no formal maintenance procedure for this facility.

The dam is used for water supply on a daily basis. Most deficien-
cies in the operational facilities could be detected during normal
cperating procedures.
4.3 Evaluation

Although there are no formal written operational or mainten-
ance procedures, the Water Department periodically removes debris
from the spillway and performs general maintenance. The structure
should be inspected every vear by a registered professional
engineer who can identify conditions of concern which, if left

unchecked, could jeopardize the safety of the structure.

-17- Cambridge Reservoir Dam
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SECTION 35 -]

! EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES x

5.1 General

Cambridge Reservoir Dam is located in the City of Waltham,
Massachusetts, and the impounded reservoir extends from Waltham
into the adjacent Towns of Lincoln and Lexington. The facility
is used to impound water from Hobbs Brook for water supply pur-
poses. At the normal poecl elevation of 181, it has a storage
capacity of 10,600 acre-feet and surface area of 948 acres.

The reservoir has a drainage area of 6.82 square miles
(4,365 acres), comprised of rolling hills and several swampy
areas. The largest of these swamps (280+ acres) is located about
3 miles to the north of the dam, and is the source of Hobbs Brook.
This swampy area could significantly affect the rate of storm
runoff to the reservoir.

The drainage area is intercepted by 2 major roadways (Trapelo
Road and Route 2). The embankments at these roadways contain cul-
verts which equalize the water level on each side. There is an
old gatehouse structure located at the Trapelo Road crecssing which

is no longer operational. See photograph 17 in Appendix C.

Water can be discharged through an overflow chamber located
at the southern end of the reservoir into Hobbs Brook. This brook
flows southerly for about 1.4 miles to its confluence with Stony
Brook, which flows southeasterly until it joins the Charles River.
A map of the drainage area along with plans and sketches of the

structure and its outlets is contained in Appendixes B and D.
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Additional information on the drainage area and reservoir can be
found in Sections 1.2 and 1.3. Photographs of the facility are
shown in Appendix C.

5.2 Design Data

The original facility was completed in 1897. Design calcu-
lations were not located but a limited number of plans showing
the propcsed 1897 work were found. Plans showing proposed modi-
fications and maintenance work to be undertaken in late 1979
and 1980 were obtained from the consultants for this project,
Camp, Dresser & McKee of Boston, Massachusetts. The reservoir
was designed and has always been used for water supply.

5.3 Experience Data

Records of past flood experiences could not be found. Re-
portedly the dam has never been overtopped. During the period of
August 17 to 20, 1955, records from the U.S. Weather Bureau indi-
cate that between 9 and 11 inches of rainfall occurred in the
general vicinity of the Cambridge Reservoir.

5.4 Test Flood Analysis

The dam has an intermediate size classification and a high
hazard potential. Based upon Corps Guidelines, the test flood
would be the PMF. The test flood inflow was determined to be
11,935 cfs. This considers runoff from the 6.82 s.m. "rolling"
drainage area to be 1,750 cfs. Roadway crossings were considered
to not significantly influence runoff patterns of the PMF. See

photograph 17 in Appendix C.
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Outflow from the reservoir is regulated by the gates in the
overflow chamber connected to a 72 inch outlet pipe and the spill-
way, connected to a 36 inch outlet pipe. No information is avail-
able as to the size, type, and locations of the gates, so the 72
inch outlet pipe was used to determine the discharge capacity of
the overflow chamber. Normally, up to 2 feet of stoplogs are in
place at the spillway. At the full reservoir elevation of 181,
the outflow through the 72 inch pipe would be about 970 cfs while
stoplogs would prevent discharge across the spillway. Photographs
9 to 12, and 7 in Appendix C show these structures. Hydraulic
calculations are contained in Appendix D.

With the initial water level at elevation 181+, the test
flood inflow of 11,935 cfs would surcharge the reservoir to ele-
vation 186.5+. The resulting outflow would be approximately
2,400 cfs. The overflow chamber and spillway would have a com-
bined capacity of 1,120+ cfs or 47% of the outflow. The remaining
flow would overtop the dam by about 0.5 feet. The recservoir would
provide stage storage for approximately 15.2 inches or 5,200 acre-
feet of runoff.

5.5 Dam Failure Analysis

The failure analysis was performed assuming an initial reser-
voir level at elevation 186, top of dam. The dam has a hydraulic
height of 32.5 feet and a maximum storage capacity of 15,400 acre-
feet. Immediately before dam failure, the overflow chamber and
spillway would be releasing a combined discharge of approximately
1,100 cfs. This flow could flood up to 6 houses near North Avenue

by 1 to 5 feet of water, but would not overtop that roadway.

-20-

RN NS

Nt

Cambridge Reservoir Dam



Using Corps "rule of thumb" guidance, the failure of the
dam would result in a peak outflow of 44,200 cfs. Six industrial
buildings located between 500 and 1,000 feet downstream of the
dam would be inundated by 10 to 16 feet of water. Between these
industrial buildings and North Avenue at least 6 additional
houses would be damaged to varying extents by floodwater depths
between 2 and 5 feet. Approximately 7,700 feet below the dam,
North Avenue with an earthen road embankment crosses the outlet
brook. A rectangular concrete culvert with dimensions of 7' by
9' passes through the embankment. The top of the embankment is
at elevation 1l13+. This constriction of the flood plain could
cause a backwater condition upstream of North Avenue. The struc-
tural integrity of the embankment may be seriously reduced by a
high water level on its upstream face. At North Avenue, the six
homes damaged by base flow flooding would receive additional
failure fliood damage. Dam failure flood stage could reach depths
of about 20 feet. The North Avenue embankment would be overtopped
by up to 6 feet of water, and could possibly fail as a result.
Another 9 houses, portions of several improved roads, and a rail
line would be inundated by 5 to 10 feet of floodwater in the area
beyond North Avenue. Loss of life and substantial property damages

could occur as a result of the failure of this dam.
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SECTION 6

. EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observation

The visual observations did not disclose any immediate sta-
bility problems. However, several problems were observed which,
if allowed to continue, could lead to instability of the dam in
the future. These are:

a. deterioration of the upper 2 to 3 ft. of riprap on the
upstream slope.
ﬁé b, dumping of rubble on the downstream slope.

c. catch basins on the crest with discharge pipes to the
downstream slope; concentrated flow of water over the unprotected
. surface of the downstream slope could cause erosion of the dam.

d. the presence of water mains in ‘he dam; a water main leak
could cause erosion of the dam.

e. large trees on the downstream slope.

f. erosion of the banks of the spillway discharge channel.

" 6.2 Design and Construction Data

Plans dated 1895 indicate an embankment cross section consis-

1. "

ting of a 1.5 Hor.:1 Vert, upstream slope, 40 ft. wide crest at
EL. 186, and a 2 Hor.:1 Vert. downstream slope. The upstream
part of the dam is noted to consist of "selected blue gravel" and
the downstream part of "gravel".

The 1895 plans indicate a concrete corewall to EL. 185; how-

P B
[ P
ST e .

PRI +

ever, the plans do not indicate the dimensions or location of this

L
@

!
i

wall.

et e, ’
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A drawing showing proposed improvements to the dam, dated
t! August 1979, was made available. Proposed improvements include,
but are not limited to, the following:

1. Repair of riprap on upstream slope.

3. Lining spillway discharge channel.

6.3 Post Construction Changes

2. Filling, grading, and seeding downstream slope.
. The steepness of the downstream slope, the spillway outlet
‘.

and the intake structure outlet were modified in 1963.

I

6.4 Seismic Stability

' The dam is located near the boundary of Seismic Zones 2 and
3 and in accordance with the recommended Phase I guidelines war-
rants seismic analysis. No record of seismic analysis made

E.. by conventional equivalent static load methods were available.
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l:' SECTION 7

P ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES \
7.1 Dam Assessment
a. Condition

The visual inspection indicates that the dam is in gener- L.";

ally fair conditicen. .

b. Adequacy of Information ' qj

The information made available, along with the visual in- l!¥

spection, is adequate for a Phase I level of investigation. 1_ f

c. Urgencx

The recommendations and remedial measures of Sections 7.2
and 7.3 should be implemented within one year after receipt of this
Phase I Inspection Report by the Owner.

7.2 Recommendations

a. 1In accordance with the recommended Phase I guidelines,
the dam should be analyzed for seismic stability. A gualified
registered professional engineer should perform the stability
analysis.

b. A qualfied registered professional engineer should analyze
the safety of the dam with respect to the presence of water main(s)
passing through the dam and recommend appropriate corrective mea-
sures, if necessary. Appropriate designs should be made for pre-

venting erosion of the downstream slope from catch basin discharges.

c¢. The dam's spillway does not have the capacity to pass the

full PMF test flood. The Owner should engage the services of a

y SPIN

qualified registered professional engineer to further evaluate the

' .
.‘,.,A'«f,.

PN SN

'rl

potential for overtopping and the adequacy of the spillway.
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d. A qualified registered professional engineer should

VoA

supervise the removal of rubble fill, trees, and brush from the

downstream slope. The slope shculd be regraded and grassy vege~
tation established. The grass should be cut as part of routine
maintenance. Trespassing on the downstream slope should bhe

prevented.

7.3 Remedial Measures

a. Operation and Maintenance Procedures

1. Proposed renovations (see Section 4.2.a.) of the
spiliway discharce channel should be undertaken to prevent
erosion of the channel floor and banks.

2. Proposed repairs (see Section 4.2.a.) of the riprap
on the upstream slope should be made.

3. A system for locking stoplogs in place should be
established at the spillway stoplog structure to prevent unauthor-
ized removal.

4. The size and location of the intake structure gates

should be determined and the gates should be tested at least once o

a year.

5. A formal warning system should be developed for warning

PN I
Lo e

P .
PR L

downstream residents in case of emergency.

e,

6. The dam should be inspected every year by a quali- DR

fied registered professional engineer who can identify conditions -
of concern which if left unchecked could jeopardize the safety cf - t”

the dam.

7.4 Alternatives =
There are nc practical alternatives for this project. - i
-25-
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LIST OF ENGINEERING DATA

Limited Design Plans are available at the City of
Cambridge Department of Public Works, 147 Hampshire

Street, Cambridge, Massachusetts.

Design Plans for proposed Reservoir Improvements
for Hobbs Brook Reservcir are available at the
office of Camp, Dresser & McKee, Consulting Engineers,

1l Center Plaza, Boston, Massachusetts.

Cambridge Reservoir Dam
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(1) FROM PLANS OATED 893

(2)FMOM PLANS SY CANMP DAEZSSEAR A neslE
DATED 1979,
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PLAN DEVELOPED FROM EXISTING RECORDS AND ON-SITE INSPECTION

HMAYTEN, HARDING B BUCHANAN
CONSULTING ENGINEERS
BOSTON,
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, INC.
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APPENDIX C

PHOTOGRAPHS

Cambridge

Reservoir Dam
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PHOTO NO., 1 - Crest of Dam as viewed from intake structure

‘looking toward left abutment.

PHOTO NO. 2 - Undermining of crest and displaced riprap
on upstream slope, approximately 50 ft. right of
intake structure (pencil is 6 inches long).
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# PHOTO NO. 3 - Displaced riprap on L
- upstream slope locking toward o
right abutment. Clipboard in i
photo is about 110 ft. right ~

of intake structure. s

[ J I

PHOTO NO. 4 - Undermining of crest
above displaced riprap on
upstream slope, approximately
90 ft. right of intake struc-
ture (pencil is 6 inches long). -
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PHOTO NO, 5 - View along crest of Main Dam. Note the
iocation of the sidewalls for overflow spillway.
The spillway is located approximately 150 ft.
to the left of the intake structure.

POy

el

PHOTO NO. 6 -~ Downstream Channel
as viewed from crest.
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PHOTO NO.

PHOTO NO. 7 - Outlet pipe at
downstream toe.

8 - Upstream slope of Dam viewed from left

abutment area.
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-PHOTO NO. 9 - View of intake structure and service bridge.
Note location of inlets to structure. Information
pertaining to the location, size and inverts of the
gates inside structure is not available.

- PHOTO NO. 10 -~ Spillway floor and opening below I beam of
Winter Street Roadway Bridge. A comparison of the
existing structure and plans dated 1895 indicate that
the spillway has undergone some modifications during
the lifetime of the Dam.
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PHOTO NQ., 11 - View of stop

log facility for spillway.
At time photo was taken ™
there were approximately
1.9 ft. of stop logs in
place. Note masonry side-.
wall in upper portion of -
picture which is also vis=
ible in Photo No. 3S.

PHOTO NO. 12 - View of 3 ft. diameter outlet pipe for the

spiliway. During the on site inspection it was re-

vealed that the original downstream outlet for the

spillway was extended by a 3 ft. diameter pipe during
modification to the downstream face of the Dam for a A
utility line installation in 1963. o
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PHOTO NO. 13 - Dumped rubble on
downstream slope, and 12 inch
diameter discharge pipe from
catch basin in upper left
hard corner.

PHOTO NO. 14 - Downstream slope
as viewed from a point about
100 £t. left of right abutment.
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PHOTO NO. 15 - Area of standing water downstream
of toe.

PHOTO NO. 16 - Spillway Discharge Channel as viewed
from crest.
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Ly
. PHOTO NO. 17 - This photograph shows the gate house at @
Trapello Road. The gate house and its controls,
built about 1896, are no longer used. The three
36 inch cast iron culverts, dating to the 1930's,
allow the flow of water from the small upper section
. of the reservoir to the main section to the right
. of the roadway. This roadway and the Route 2 road-
: way, to the north of Trapello Road will not signif-
icantly affect the Test Flood Analysis due to the
magnitude of the storm being considered.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

Cambridge Reservolr Dam




LI S A e A A AT Ar e SR

SHEET NO. 7'1
gg HAYDEN. HARDING ¢ BUCHANAN. INC. son _Dam3

CONSULTING ENGINEERS SUBIEET ‘e oAl ot o

W ¥ 8OSTON ~— WEST HARTFORD

cueny _ Q188
L

CAMBRIDGE RESERVOQIR

Bult: /895 to /897

Water Supply (yield 40 mgd)
Surfaee Area: 554t ac.
Drainage Area’ 6.82 sim.  C(4365ac)
Fed by:Hobbs Brook

Dam He:g'nt: 30 f4. } GSize Class: Intermediste
Dar Storage: 10,6004¢-F4
Hazard Potential: Hiak
/ \\ &

Tesr F/O'jd'- /D,MF f:a" 72'(\54 wnie RO//IHJ

PMF Thflow = 6.84x1750 = /!935 evs

Ouf)clotu = 2400 ¢ E/@V = /8651'

Ou'f‘)t/aw C‘mmbCf Qn& Q.'i‘qu‘L’ 5/3///-01 Can

Pass 1120, ., cr 47 Yo of Tes? Fle o 7
Out Flews

Dam Fa/lure Oyt fiow

\hs -/
Qb = 5.% (O.LIX L/oo') V322 (30 = 4Y,2032.+;

Dﬁma.‘-g_ D A2 +o F'u_éﬂr'i O-Urflbu

T T Flood Siaje
2 Laryg Industrial Cuy /JMJ, S 4> lo'r st §40C drwnstre-n
I Hoase rc's sta Scto
2 I e FAR sty 8Gto 4 T
S Mo € Nirbn Ao AE YV T )
Haoa.-. (e ST pur P 37 oFher roady S-10TY tra TUeaL om0 ot

W o~




= |
e 5
- sosno 11 205./ sHEET NO_21 40
Sy eV 7) ELEL jovien. ian0inc ¢ SUCHANAN. NG sor _ Domer"olo—
- ay =00 @B CONSULTING ENGINEERS susszer _Cambeid o B2
[, cH'D BY A POSTON — WEST HARTFORD cuant __Ce rel
y

L

|

[ Stage - Storaae .

-

. Elev. . Areq . Ave Area Dc/:f'h . Storage. Aceum, Stor .

ac. ac. £ acsf4. ac =i, o

160 10927

| 33.1.50 12 39787 3978

L1172 §53.12 _ _ P _

f 733,24 7 & 5866 5 344 >

180 91276 P ~

‘f 109274 10 19927 zc "~

190 127272

Inlet Structure
17 ] _— ’8" FM/I /?85
(called "Overtlow Chamber on plans) Fle, W
= achual oporatign of infet vakngwa z 1 how o
- JQ‘/GI./SFG{ miled unKnown e Ele
Orifice Flow C;““e“' Pipe -
= Vam 1 t'dia RCP -
@=CA 23h  m. T — | 153.3 =
! A = 2824 <f
uie C ™~ 0.6 CAT 2296

AsSume l'n‘e‘}j {u”j af:cnecl ’5 dtSCLm,:,/—,p C’anf‘rg//\:o( A_') 6\,}-157"/%-,;

f h 2 Blev h < slev.
- = : # el .
1o 583 le3.s 3.5 (o8& sz =
n.s 7 ]| 23 5 joo| i3

! 21.5 1o 191 2.3 108 X

| 32,5 LSS0 1%6 EL 1034 133
3.5 iobb 137




scano._ 1% 206,14 H I .;3
oats 1112119 gB HAYOEN. HARDING ¢ BUCHANAN. INC.  soa __Dams

o oy “FOD., .. CONSULTING ENGINEERS sunsEST Cumbr . due R2r
V<

CH'O BY BOSTON -—»_ WEST HARTFORD cLIENT : , v :'-:_:

Jiar ,
( modified From ‘ome:hql s+r\4c+upe)

Elev. 186+ o 18! |
dok' M Shoplogs i _ -

’z.g«I / _{_z,l' '/ E'ﬁgs. " i _—-E“ RS
S W S i T e
| Egltv_ 181,74 A }

- .
Elev, Ig::fld': 30" circ aler pipe =D SHop Logs: o
.
Assume No Stop log s Dischafgc Contrulled by Outlet Pipe -
which he3lo" die i
Lgnorw, Fraas, 7110.1«', Josted, e e, , de fermae  disc ;";’J’C o

Forv Cul\/er"' wa’f'h fnlle'l‘ CunTr2f - (le Cinart ”2l :;
USBPR HEC-S -

Elev. AW Bl /D Q. i

¢ie ; '
183 1.5 .50 n Ry

183.6 24 3.70 20

1%y 2.5 043 29 "

155 3.5 147 ys ‘9

186 .5 L So 55
12T 5.4 1.3 8 T
128 .3 27 73
Check : Discharse whh stoeloy fo Eley 1236
have weir Flow: R=c LH ¥ ~_:L:?-_‘<




e e T4 Tm el ~ - - - - Ci " A Wiy S i b "ty SR iy S Ay e

......

[
soawo._19.206.1 oeer no.
NNSITTEE ELHL yovoen. wanoing ¢ suchanan. e Dams “‘—L‘.-
oY FDD 8B CONSULTING ENGINEERS sussgcr C . Rec
cM'D BY \A'IW‘( B8OSTON  — !55' HARTFORD CLIENT CAY‘IJS

Sfaie Storc:le 4
{ l | i i { 1‘ '
I qO ; e ...% - ‘ t ~’-.._._ T -
P 4 |
- T T T o -
[ ! _ T ‘ ,
! E ‘ . / | *
1o l :' f ' ; |
45 - P //'~—_~'~
+J : : v o
g . I ot s
> : s !
@ | - |
l o R '
v ' ! B ..
{170 i I - —_———
+ ., 1 P ;. :
¢)) ! i ; : i ‘ i
i i Z PR
] i coF
;' i 3 o ] P .
| ! . = it | i -.:-
160 i i L . :_ ! . " ,.!
2 4 3 8 o 12 1y 16 s 20 2
Storage, 1000 x ac.*4
3
q+ efev 1¢ 6 C"OP 'J". CJGM)’ 5fbra.‘c = /5)400 iory -
at zley 191 Cfull Foo/)‘ STora:e = IC 4CO ac-H o
Stage Disc iﬂqf‘ge
R B e : "'7—/':;174‘ ; '
Sy ] ;
3 pred | =
21 o e Sy
: A ]
> , ‘ ' ‘ :;
< %2 / : 1 : d r
N / | | : i i ]
(v {0 20 30 Yo So b e L1 )
D\SC‘ﬂane \ cf} (Amhhuq Sa.l/wa.\) ‘ .
(C"”"""’/ L"Y '?é"¢ F'/’Q or ovar »C/oou w(//-) T




%
g
,M - g
r ,: '{q- . ..-
1 A9AVHOSI(| 2DVA S
» hi v i
: |34 (29d 97
I i7$ A 1 4
Yol (22q2yDd MYFrn0 ) 2 001 X WavyIsiq
g1 by > o 9 9 y 4 o
m “ 4 ¢ 1 2 - - L pueadaiinhies finsinesiaids Sttt Siuanitiettt Rt T 7T . .._..4
383 \\\\ 1
DNU. \Y\ 5!
= < 3
< wn O 3
=i ..,,.V
puum m T n,'
=z - | MR
o8 :
=Z
=z | 1
=2z N
=X m T
e 7t
M -
—
-
=
o ek - e — ] 0%
]
[ F P JT\\_D\ ) : .‘. \:l\«
- . %1
«m | |
g
o))
cEE .
d H
a ¥ lo
23u3




=

-\ soeno._ 101206 ! sHEsT no._D_é__ |
2 MW EVINET: ELEL yovoen nanome ¢ suchanan e sou _2em -
b av =L . {?B CONSULTING ENGINEERS suesscr _Coamacipn? Kes o .
5 cno oY W/ BOSTON — WEST HARTFORD cLignY Cov s | Tl
Te .
X} -

= { 36'@ ppe + spillway

1 @ Eley. 1sYy+ (‘qfa(:f;ﬁ_.j 3)? Pt o Flow over weir. 1
l.‘ e | -
Above T ihis €leva? ?'!on die /mve over wer S mflrcn/l
i grea}rf f‘?ﬂn /‘f! («Fa{/)(f /f)s/-f o4l sa/,,u C'rnf(.a//&(/
] { L:} f e, No 5719 /JJJ "JJ'UMIO *"On oK.
¥
* —
ALOVC ?I'!"Ia .‘i..““,' ’66‘ C’t .flow cver f‘oadwa'j -
. dacks s Wairtp = CLH® Jra? oy read 186 P
Elev W . K42 < . L ., &
pt X i
197 )o ho 243 900t 2347 7 o
. A
.
1 /88 20 2853 " 1650t 37497
\ S TA (:E DLSCHAR G'E = Wqu How over 2 -2 mau 3
) L —_—— - 1
.: ’ % (i wl ¢ T { e—— ._:
» 'S \ i .
y ~1 189 e , )
S V%.”’“ . K
Sl ok Lo L -
b Qg i ' :
- ) 8 B i i . e e e ———— b ————— - S o
6 12 3445 6 5 o k& N e (¢ S
® D/Schar;e X10¢0 ets = 1
o ]
]
Out Flow ]
. -]
e QP‘ = 1,935 s CPMF TSl ;
i3 <
AS,jume Rf,,".'/"/o‘p Ei?/?ff;-,\ 71.‘;':’.4» (F.(” FO..‘;) i




v

i B> HaliT S Sk a5

S

SHEET NO..

Doms

HAYOEN. HARDING ¢ BUCHANAN. INC.

JoB

ENGINEERS
WEST HARTFORD

CONSULTING
BOSTON  ~—

sUBJECT
CLIENT

H
B

H
&

0B NO. 7?! 206' ,

DATE

ay

v

Car’e.l

=

CH'D BY

4

«\WS\?O.\ 20 u\ DR\\ \\\h \ud.:é\u \ u\\zo { \_._...Db\\ .vaa\;:\ u:\.v .A.bs‘v 3\ uZ.NM .

T2 Ooorx C\CE\ Is1Q
.Y zt 0l 8 2 ok

inN

1 q/

— : Y 781

+ ! var 12Ny

9%/

i

w>&5U uh»«&um...@ wD«+W u>i«_s§aU

A
at et

. e

@, .

-

K

~
- .-l
A NP P AP PR

-

4

: | 84/ K

b




JaB NO. 75&0(:‘ " o 7 [ ]
eave —ulle) 72 ELH yivoen, wanome ¢ suchanan. 06 son Do, ™"
oy EQD {?B CONSULTING ENGINEERS suesker Combemin 170 sy
cWD BY w A BOSTON — WEST WARTFORD CLIENT o

4

.......

Exact O/:r‘rq*'(an of OverFlew
) n&f‘ k"d’))n,

15

@ ASJOM(‘ M/e,I{:f 'PM”U djﬁé’f\‘ouf‘f/aw C‘c.nf’/‘y//'-“’g‘(
Lt) cqlaac:‘/‘:) of Pipe .

QP; = 1,935 & Tai kol Eley =180

IniFal S"’ﬂge = /¢ 600 °r-FfJ' Sé,ﬁo =0

Chcmber Cutle F ::

[} S

k.

Lla

Blov, = 19805 (R % Gy - & 7 1TT00R 5
Stor = 17,900 ar- £t ~ 10 boo «-Fr2 V2w . Ir
- 200 - fm A ay - '
= "3‘15' 2= )9.9' > I3 Slam PMF uq‘ﬂow_
Falde St 7 St 4 Str T 0+ Tl g
2
- Ln.
Shoe T 2 00 = gy
1My -
Qm = M93S <I‘ VAR R LY
Gp, T S700 A 2 Eloy = 157,52

Séwz T /7 ove~ic gee 3 L Hou or. Ik

< = 3600+ bYou -

dkpfgvz 3___:_~__ - SOOO“'I} x _'i- If: ’3 &n
-~ TIMS -

X3 7.
QP;;: 1,433 (}- l—]‘) = 3266 - E;u5 e ) s
Skor = 16,6C0 =16 550 6.5, 4iirt
_ L4CU ¢+ o000 - 2 7
Stor,e = T 7T 2 6200 waik —m = 1T
< 434 g

.




138 NO 7%.206.( H sHERT nol?lA___
oave ijeo 114 g "AYBEN HARD'NG ‘ BUGHANAN INB Jom Pomd

sy Fon CONSULTING ENGINEERS sueJECY g —'ﬂ‘ca fn(‘zc Isf':!‘ € /e
o BY W\k BOSTON —— WEST HARTFORD ) "

cuient Qo tps

- qu‘= ”/535C“ l?—'q' = Ilﬁ"‘/cﬁ.

C?OU'HC;“S @ elcv ‘(3,6..)‘. = |\ CFj/

5/,% = (86,04 Ske, = 1S4 ~16gcs » Y50
. BL26O + YC0O -
Shrauc_ - N SSOO e bd X -l-;S LT 16.2"
PR yada.,

c st 2 ll,ﬁbs(j_— %): 232%7 k.

Ele»/s * 166,52 CQotiery = 1Chaet . - e
Quer = 100c) = 2l2o2
Si:ufs S 16,000 -1060 = SY00 ar. Fr

S ] < SSOG + 5’ 3 . e -
P aue «——‘!w: SYSd ariin ¢ 1 - g,
< wi.3,,
151 -
- | - — - N e
QP& I‘CIBS() l‘r) 245C «fy.

E)ev - /G i 3 =/ ~
6 JG: C Q;“H,u ’i'i-‘ (‘_

C{u(,r’ ‘32:} < :)
- 1 .. . - R
Skr, T I 200 - 18500 = SGo0

6
- S5HOL » Zoeu 3
bkra“ - —— f.. = SSJ.J 4 - € a— - l: 5 m
- eyt T T
1.2 <

QP b i (135 (l -~ T:- ) s : i"j? e ts E/?»J. 745 T “-
Sm\( = SYOU . :
-
Qm.f = 2;-(00. ckt @ Eley, 186,5+% ‘?
]
Cc'/:‘""l? cf w{-/e/:’ = /IZOF‘P"*— :l‘-.",;i
Flew over roadwey = 1280 Rt with depth 2 2.5 K3
Cver rva(‘wau. 1




‘ . JOB NO., '7C\ t’zrv‘v"’ 1 SHEET NPJ_& K ;

AT P ELH javoen nanomg ¢ BUCHANAK. HC  son _ Dwiers L

e BY P L &"B CONSULTING ENGINEERS SUBJECT S ~ricAfpe . 3¢

‘:::f — T o~ BOSTON — WESI WARTFORD cLiENT Ce = i

.

- Iy, PME

Tl = 6)000«*&:5 ol
Elo 181 wermal level = Wate \eial

“": & ((&U \66 to 6& WQ\/ /;\vc\"\‘;'l"& 6+r -3 4’80 S - ‘F :,"

- ~— I g - . . el ._LF/" ~ - t - (--.' )
‘/Z Vil Lt ,\‘;.-S‘y - C(a'j‘! ‘l, 45(") P /64__60 d'r:' .

Eley of witlew = 185 F F il odTidl
ar} o iaioe.' ka,cb o e ‘ u*‘l«"‘.y 5MQHI
0UL+-C \.au) - cav'Y ccs\_cu\\o‘\’& aceuraic '\\/
%ure Yo \ lacll o dotas or low u-‘ .

Lo veoe ey s — resecpruoim— could
= %o re at j’% 'V P E ‘wt":la"w W/9 1.

oveEr -@o_yfj\“&'\vxé ,

i@

i
!
)
i
{
I
|
i
|
I
!




24

SHEET NO.

Jos NO. E 2:’4 I

o Tinshy g% HAYDEN. HARDING ¢ BUCHANAN. (NG son _Dims

=% av FEDDp_ - CONSULTING ENGINEERS sussser (apbeid o e~
i cH'D aY ‘/‘/‘/'T‘ BOSTON — WEST HARTFORD CLIENT A ppr
A Hu VO™ e
FC0#Lg S IV ARoag howods P INFuoD 3 rogey g 5
’ g ’J“»m,/, \;
} el M3 3Ny Y4ON ——— iown c:.:.i.__::‘:; ;
| ul T N j |
u! Ju :
3 J Xk = b
H - QD -+ . o
| 2 '
s 2 Lo v
| ' .
| L,
E . n- U S -
| 3 W '3
; TS
A %
v | H R
—_ N N i3
< o 15
o X \ 13 o
A\
a > | %
| : s
9 = Lz
2 o'ght s _0
o 4, S UL DU ;2 0
o by ! Y
il + ' =3
1 .
T i~
J 3 i <
X > 4 0
s : ts
3 \ / : E
s | RN
e /E o
/R ’
g i/
S | 238 . 03
D / e e — 2
! - - / <
i 35964 e _é‘zﬂ]
i E{ 3
! 2] : s}
| Sl 3
-
= 3
//____._ W&;(I A1OANSTIN 3Cy\aqm\,a
o S O
w & 2 2 3 2 2

(%) #or3or3y g




- ]
o 19.206 | 29
B Joa No. . : sHegT no 2 1 {
3 NEATITET, ELHL y0v0en. naRoinG ¢ SucHANAN. NG sor Do’ .
sy FDD @B CONSULTING ENGINEERS sussscr Sombe,do e Reg K
N BY P BOSTON — WES! HARTFORD cLIRNT Corpe 1
NS
Xy
Sta 8+00 3
2 (_‘L "2 _ - o 486 /%y ) ;
n= .10 S 2= (gog = 0.0%07 V= m(R )(.uu?;: ~
2 . b
V=10657R7 ]
D . WP . _A . R  _F NV . _Q
(2 : s3 Fps, s
y! 600 IIZOO {587 /.05 L6468 21002
y' I"150 IZlQSD 3.797 " 3.99/ 5{685 :
24" 2000 3!)'700 6.3)0 " .22 210224 e
i L
T 2| X
o tof - o ‘
P sl sl §
Sy |
hH :'// Y
| — ' 4
¥e) 20 30 Y0 20 T
Discharge x1000 o Llow pPrier Yo .
_ Fallure = nec, =
QP, = 4#1,203 cis  at Failure base etoraac = !
' 423zcd 3.F, T
D=)2.5" A= 10125 ]
y _ %00 +10,128 g I A 7 < oy iee, s o ;
o) T T k80N, T 3T e sy R
L]
a 2, 7 ' 1
qPZ = ‘-}LIIZOB (,- “435.0) = L/37:,‘/ ¢ Dl' IZL{ ;
3 7~
Vol , = 4800 + 9436 ; ,w"J__ © 1353 sk .
z 43 5,0 ¥ )
. v
Volaye = (‘37-' * '35-3)‘1/2 = 1362 -0t
134.2 , - — - - ,
s : - = Ry ,ue ,:;/ , - 2NT
Q,,3 H+4, 203 (| — 43783 o ev. = 1335 .




LU Sah el Sul Sl Sel Sl el ek Al

¢ e
JO'NO'M—— sweer no 2 [ O ——
NSSTINET, HH yiv0eh, 10m0iG ¢ BUCHANAK. 10 son _Dam i o=to— 0
ey FOD . {?B CONSULTING ENGINEERS susJECT nmr Ans [Rmc A
cH'D BY L/‘f‘-‘f\_ 'o"ﬂ:_r‘fis' HARTFORD CLIENT ("riOJ N .

e

Sta_ 16+00 o

é II?. | . ~ _.'::_'.

n = 0,08 5/1 3 (40) 0,087 FI ;:9 (0_7/ = /42 .
V:F'R¥

; XS ] st Fas ¢ fe 2
|
10 300 1500 2.92 1.£2 473 7096 o
20 I4po 16 000 371 ; 6.0l 60,255 L
30 1515 24,428 6.39 § 635 254487 ..
. " A
+ 1Y - -
[ . -
. 1k Ll
o e T
S_, N — :; \
S
) 12 ! —rt
\0 SES— —9
I 20 30 ) 20 )
D{sclﬂwjg | <1000 ek
Qp = 4dTB3 k. D =ilo A= {330 .
16030 #6330 ! 4 ‘ / ) ' \
Vol = T *xB0x T = U502 ac-H < 204350 O
" 1§02\ % , A
Q?: T 43783 (l‘ ;qgso) = “f3l329 cfs Dy= 163 e
16030 +6090
Vol | = & 800 x - 7
p3 2 ‘43.5(,0 Hgo
148,25 +150.2 o
VO'qvc S T e = NG 4 -t
PR
494 a
T Y437 |- —’-—-) 43 313,c,
QP3 153 ( 19%30 13, ‘ \
v o
Eley = 156.8'¢% .




@ -
h "~

- 108 NO. 7 1»2.013- ‘ SHEET NO._ /‘[ .
vare __nhy {79 HH HAYDEN. HARODING ¢ BUCHANAN. INC. .o _Dams oo
ay EQD 8B CONSULTING ENGINEERS susiecT _Campp g Koo -
cH'D By wA [ BOSTON — WEST HARTFORD

CLIENT Corge ~
-}

I Sta. 22+00
i , /Z. qua ’\Iz -
E ‘ n= oO.,ID S 'z (,oo> (J.Ccs F = :—-Ta (_cc.,-/: |9;'"J .
: /: FI R213
| D . WP A R* _F N & _
£+ £4 sf rp.& "f}
3 Yoo LOO 1.3/ lios /37 A25 7 :
1 5606 6,600 4.08 g 4.2 24274 T
23 1290 17,050 5.5% " 5.47 100,675
33 1380 30,400 186 " g.25 A50, 84]
ay -
- /
. 20 -
=y L~
L Pt
& T A
& VA
n .
'D | S —— .. . o e m
25 40 40 e 160
Dischn:e JKIOOO s -
Qp -~ 43 324 ks D=5 A Gbio .7
G20 + 860
Vol = o0k —— T 1026 . lp< (NESixy T
2 Y3 56u -
[oe.5 ~ -
; = ¢ y -— — e - o T - |
Qe 3328 (1= =)= Y30l . D TS
3009 ) Eloy = 1527+ 7 o
Q()Z * 4 , e ol t gy ~ g - » f

'@




Al Sal Sl e A - de A ICSL et a0~ 0 dirat g argd e g

Jo8 NO. R C,LZ 06.1

. T HH SHEET NO.ﬁ‘\ 'L
S gg‘l)vj &R HAYOEN. HARDING ¢ BUCHANAN. INC.  sos Dams

oY CONSULTING ENGINEERS susszer C amsria s (Rpn Ry
<

.1y — LR
cH'D BY 4-04 < 8OSTON YES' HARTFORD CLIENT ' rRS . __:_-._-

32+00

1
‘ 7 - ) I 4¢e ,
n=0.08 sz :(%a) T 0084, F's = (oewj1.5¢

V= 'R

1

10 %00 5750 3927 I.S6 g
i5 470 10,118 4.7% ' 745 76,063
5 SBo 2325 2.52 v iy 3161 N

S‘tqge, ft
\
1

6 - ‘
H LEE
20 ) 46 R ¢o 50
Dlscharje/ x |COO er
Qp, = ¥3,018, s D, = Il"t A= 6635 .7

%690 v (4,35
Vol, = '—"""'"Z X 000 x _L. = 1752 4. <y
Y3358 : :
AT - ~ Sy

= 9 C - = ls’ , ) \ :
Gp, = 72018 LI 350 92,991 < 2y 3 ®

-~

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




soewno.__1.206.]

DATE nlyiy

BY FOD

CH'D 8Y
.

Qe

[N

sHEET NOLL

I]—sl HAYOEN. HARDING ¢ BUCHANAN. INC.  os Dems

CONSULTING ENGINEERS SURJECT

BOSTON -~ -XVESI HARTFORD CLIENT

Lornc
L

MY
(R

Sta.

42+00

Gp,

vO'; =

0

T 42 49

4o kLo Gy
DlScL\arjel X|ODD ¥z

| ofs B0’ A, = 10610

6638 + o850 { - ey .
—— 00O Kq;_ T K08 T st
2 EYAS)
b /

Ci’pl’ 4
Qp,

[RVRS

- -
. {

<’y %4350 C 2

251 (- f:;;;/" 41,697 <fs D “isax.c =
= 41,897 ch Eley, = 143 N 14/ -/;_n-..f;f
reculte m Bacic maror EF et “rs Fr o ean ;




A el e

.
.
RS

Jo8 NO. "[ﬁ. ZQjJ SHEET N D /
T, HUH yavoe 4sRomG ¢ BUCHARAK, NC.  son _Dame™
- - =on A\ &B CONSULTING ENGINEERS sUBJECT . ., [Rre
) cHD BY LA BOSTON — WEST HARTFORD cuanT _Corps
, Sta, 56+00
| !
.u ! - , 20 ’2. ,‘/' | - ,ﬁs = -
i n= 0.08 S ¢_<—-—M00) =g20% F'T = (rc) = 2.23
! Vv :4"'&1,3
|
. D WP A RY3 F Y, Q
| o ™ s? Ff’é crs
3 IS0 2285 1.3} 2.23 2.92 6571
o 13 320 1578 y.02 4 8.6 23 060
23 520 6778 5.54 " 12.35 93 65y
24
22
P ! 25
" o
< | B |
- Y4 I
{
12 el
! 26 4o 6O £y FoR)
- D\SCL\GI&QI X 1000 ch
| Qp, =4I, 847 Dyt i6'r A= 3¢35 5f
e V. = |0850+3635 | ) ,
. of, = -—-———-“‘—2 xlqooxq T 2360 .- - R
3..‘:;0
- . 36 . _ - :
Qd’z T Lo (' vuise) ~ 41208 c5; D37 16
]
G, = 4l z20og 4 Eiey, = 123 e
_ Fa ! Y
) o
Sta  Sotoe 1 howe Flowed b, §'¢ ]
'-'j,:h
3

A s e




3 5
AN sosno._19.206.1 sHERT NO’.).__/S
T FILT ELEL yovoen nanome ¢ sUCHANAN. NG sou _Dams .
By _£0D {?B CONSULTING ENGINEERS sumlEeT oA .o
; cH'D BY BOSTON ~— !!S! HARTFORD cLIENT Ccrrn.: -
) ‘i
Ste  (T+0O
/N
, v, 7\ o v , ILYy&o : -
i n= 008 Sg ({[OU - '08041 F: uC "C«CE) = I'L/-‘f / ’
V= F'R™3 ;
‘ D _wPh . _A @ R  _F . N _G
: H H st ‘;P“: “f.
10 4oo 2000 2.2 149 436 g7y
26 580 6900 5.2l " 776 535197 -
=
e
20 /
t ‘1 1% 1
Y —
2 o] =
J I e
-\7) I‘: / i
5
1o / B ~
10 20 Jo No o 8O
J Dlsckarﬁe , X000 fs ®
| Qp, = 41,208 5 D = 18. 5 A, = 6165 sF -
L0 3¢3s5+ 6I6S b
'y Vol, = 5 *x }oo EL;-; T 123a-li R
"' 125 3 !
S s - - = Lo =
= Qp, = 41,208 (U H%) 40,845 ofs
o D, = )¢y~ 1L’ =
j
QP;: 10,845 ofs Eley = 165
‘ In Reach Sétoo 4o bTtoc ; !
E:E:::E 4 he wses ;/av(jecl Lo Y 'i
Ros : 3 L"”A-c; in :f;nﬁe, ;: ‘C'D “arna
200'%t of road <1s. -4 \. .
‘ [-X-} !—




L g

JOB NO. 7"206‘ HH
DaTE nlgng HAY
BY :’DD ' w}- 8B

.......

OEN. HARDING ¢ BUCHANAN. INC.

CONSULTING ENGINEERS
BOSTON -~ WEST HARTFORD

SUBJEKCT
CLIENT

Caf'a.:

sts  T7+00

- Noeth Ave

' n= 0.08 )

j"'ave 7IX$'

i

/'Z: <lc;5;o) Z

box culveet - ue Q=CA \,E)Eﬁ
ku;"“' C=06 A=63

- ”
- 10707

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

S S
Y LS

H V—DTH _CA Q E/e\}.

128 efs

9 a4, 3726 910 /oY

15 3 o TRE) 1w

18 34.0 " 1287 "3 = citrtps fuxd

20 35,9 ' 1387 i1g

3 34.8 " 4 58 /18

25 bo.,i2 3 1517 i2e

For ;low ov(” raadwaj Q < CL HSIL

i
Elev. H Hsfl __L__ _g_ g_ Cum O
P “ o e,
1S 2 2.%2 800 2.3 S137 7294
"ne ) .19 1020 263 2994] 31, 446
l2c 7 1B.S2 1150 252 56y ST 534
10 Cu‘ch‘t DISC‘\arie /
3 /
& w
v i /
$ e 7
("3 ;o l /*/"
fco cs Ho Hs 120
Discharge | ¢fz.

.‘ L e A N T
-

“e 2 N

oo

A




Puflirire it e e e ihaa dagt as et i Zhas Bt it B St -

'
.I-‘-_‘

108 NO. 7? 206./ sHEET NO.'__: /2
oare 1 {26(7¢ HH HAYDEN. HARDING ¢ BUCHANAN. IN0.  tos __Derac
ey I=¥,75 @B CONSULTING ENGINEERS susisct Lo iae cog EEE K3

cHD BY Wher BOSTON — WEST HARTFORD

cLiENT Zoepns
|

lat

Combiaed DISC“iarge - Flow ‘l"hrwdiq ~dvert ncamFica
. 7
Wh e CLAm Jure @ fc N P ovwer sraed wNa

For  base How = loock 3e+ eley 113.2% :‘

-~

F{CO\‘ over .‘206\&&&):,-‘ CW?\'P T v.'.z/

Ro
e
!
|
|
|
A
VY
d 3
>
P
Y |
1Yy
b3 "
10 20 30 Y0 Se o
) -
! DISC/mrje/ X jovo l}.
A’UUM& Ml % ée’qu\é fbad '=)e /UW Q/P J r,';" //3 :...

"JGQJ " sfyr:.jp due /'a ba..,’c ?:/a.u Calis 3, .M =
f‘ch e"\bqn &Meﬂf Céejﬂ f Q;-I) :~_

QP = Yo 9"{5 c{ D"-ZB_";:I: A't Bo€3 — & 3y

/
‘ A = F:75 2 -
\/ ‘ {,,é;.ﬁov; /
ol = A x(coex TT— = 1820 & rivig
YL Seu

~ -~ [ I -Q-z'? - -
\'(()L - L{Ol 4qs< = 1938 - L{O'L{,Z I': —.:

|
|
|

- DA P - e e e . P B S S S e -

- IR ] r - - st et - -t . . PR St e D . et . P T T LTS N , R N
- - - . L - T T . e ~ v - - . . . . . . - ) N et W M ol ... . - ., -
PR A N S . D R L I . RN, - e, R RTINS AL PR ROt A L PO I S
A i i~ N e ek LN O VAR B DN - ST « & - S T

P S A W W AT el SR Syl S W /Y S ot et e k) > - 2 ' I B S S NN W Ty




T T IO T RN W cm o

P
.
..

soano.__ 19,20 Qi HH SHEET NO;) / (-': \>h
oaTE LA I]Q {?B HAYUEN HAR[”NG ¢ BUGHANAN ING Jos Devens .:F_‘.-

ay. 0D
cHD BY AT BOSTON — WEST HARTFORD CLIENT Carps

n — T N
_ -9

CONSULTING ENGINEERS sussecr Combr dum /oo
Spe

-
.

- ’
s’ 'r

l sz- qo/ /2 D ¢ 23.83 /1‘: ,/z/*?;:-;;?: ]
l A, = 6i%0 sf -
Valé = ISO,?“"F‘

V. - 18206 /204
ol e © —_—— . SIS «-f4

P
) Es v
3’ “"19‘“[" waso) T YOI A Ay

o

Gy = YO U B Ely T N 5

= chbwc,kr E}ﬁr% ‘;h u,ass‘ }rfém Sec f’cn

i

Zon  reach §7+00 4w TT+00 € dimmilbreim 7
conF luence wi th StO"y Brocle

RPN PR EPEPL A |
LT Lt T
Lt R A

5 l'ﬂeu.leJ Ca )Cf"\j& or /b/ovcj;v e
S hoaies  Flogded by 2-85'1%

. I hower Flaoded ‘j ot * N
i * 800 ' Nocta Ay Fload o d R
| # §00'  Church S¥ .
+ 1000!  vFher ready "

[ o P I

j o
BN
a2 S
PR 4 e
14 s
M = ..
o e
R
| “
et
.
R B e g T e st e e e e T e e e T U T e N e e e e e e
ok T e e e T T T e e T T e S e e e e . RS .
LA WA S PN, | T Y W WP S, PRI Y. L) WAL R SR P A A W AT o o




soano_ 23.206.1
DATE MILI&LY

BY DD

cH'D BY "

HH
515 PATDER HARDING ¢ BUCHANAN. G

CONSULTING
BOSTON — -WEST HARTFORD

- PO il

ENGINEERS

Clhe il Sadh Sagt St W AL Sl R Y B It I -G ST arhe o v

SHERT NOTQL_
o8 _Dams
subsacr _Camgr o, e,
CLIENT C'af;a s

Cross Sections

t 80

160

140

Sta,

Sta.

l6 +00

(’ ookl'n\? MPS'}'PPGm;'

Hor, '

Scale: Veot. ;"

.........

(1

yoo!
4p'

lé' .




sHEEY no.') 20 %——1

NO. 7%52& J o
ST ELEL yavoen, manoms ¢ ouchansn e son D =
. £DD f@’B CONSULTING ENGINEERS suBsEcT Cam br noo Rox S
cn'o BY M e B0STON — WESI WARTFORD cuent __Cacg :t:.'_' ;:j

==

Cross Sections (oo kin upsfream)
Scale: Vertical 1"=4o'

Sta 32+00

180

v

N

12D

556“ 'e . H’or.\}on }WI ' l ": HOOI

120

Sta 42+00

.480 f

!
1o /’
B
4o
{20 127*
Sque ) Uor. 2aatif - /H = 4no’
. Sty Setoo
160
140
120 - .
(3¢ 1y .
SCd)e, Hof‘lzonf:n/.' /' ~“IOO' —11
e
N
.9
— L ool Y S ) 4




RSl e “ e - e A At el g el a2 b 1 8

-—

": soeno._11.208. sneer nolw = |
S TRV ELEL yovoen nanoine ¢ UCHANAN G son Do
- By FEON 8B CONSULTING ENGINEERS suslgcY C o me s = ;A.'.
) cH'D BY M BOSTON — WEST HARTFORD -
-
Cross Secticns (Iook:‘n\? upsi‘rec.m)
Scale: Hor :1"=400" =
Vert.: " = 40! ‘
Sta. £T7+00
160
40
120
100
1oa
N

Sta. T7+00 (Noerth Avc.}

160
iHo
120
100

e

3%

--------
-------

...........
o«




Tuphet
Cging *

CORPE OF (NUMTTRY
WALTRAN ®AD

'-IC. l;.; A;I;v I\lﬂt‘!ﬂ G" N(t‘ ENGLAND
CAMBRIDGE RESERVOIR
ARSA MAP

"ORAINACE

BARDING Qﬁu,

:‘NL'M £00 el & 0,
N P WEIPAC UM T TS

s L
Braver %
Poned

AR
“."(.-A-"

Cambridy

feser, v




“.«,.‘

Cambridge

Reservoir

v

CAMBRIOGE RESERVO!

—

SN 7.‘? &a

 DAM §

.
e N R

J
|

20T
A x&Z .\ ° SRR BS N LA _._’J\:—
. [D'AM FAILURE '
o\ UMPACT AREAF

S/
[l

7

SRONG L
N, .;'7-\/‘Nntm

; I;iAYDEN, HARDING & BUCHANAN, INC.JUS ARMY ENGINEER DIV. NEW ENGLAND
CONSULTING ENGINEERS CORPS OF ENGINEERS
BOSTON, MASSACHUSETTS WALTHAM, MASS.

NATIONAL PROGRAM OF INSPECTION OF NON-FED. DAMS

CAMBRIDGE RESERVOIR
DAM FAILURE IMPACT MAP

ALTHAM MASSACHUSETTS

SCALE 1124000

DATE OECEMBER 1979

E AR AN DA S S

A
LS

1
[
S
—

=3




APPENDIX E
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