AD-AISS §15  NATIONAL PR M FOR INSPECT! F
WINSOR DaAM {




o g e TN E AR

i Abc .

o

B

- EEE

WS AR

SUREA) OF STANOMIGS: 19624

i
:
-
. £ EEEFIP k m :
S EE i
=== mmu
e e e

-




" *IM,?“%&”* PN

> .

o

L

< R " G
5 i s A ity 1 VA4

AD-A155 515

OTIC FILE copy

CONNECTICUT RIVER BASIN
WARE , MASSACHUSETTS

WINSOR DAM MA 00588
QUABBIN SPILLWAY MA 00589

GOODNOUGH DIKE MA 00590

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Copy uwailabls to DTIC does not
permil fully legible reproduction

DEPARTMENT

NEW ENGLAND DIVISION, CORPS OF ENGINEERS

WALTHAM,

SEPTEMBER 1978} % Distribution Unlimited

_‘ii

OF THE ARMY

MASS. 02154

e
DISTRIBUTION STATEMENT A
for public releasel

88 5 31 059 )

wo -

SRS S




S

REPROBUSED AT'GOVERRRRNY & xbtvee )

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.




* A
IINCL ASSIELED

SECURLITY CLASSIFICATION OF TiiS PAGE /When Leis kntered)
READ INSTRUCTIONS

REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM

1. REPORY NUMBER 2. GOVY ACCESSION NOJ 3 RECIPIENT'S CATALOG NUMBER

MA 00588/ 00589/ 00590

8 YYPE OF REPONT & PERIOD COVERED

INSPECTION REPORT

4. TITLE (and Subtiile)
Winsor Dam/Quabbin Spillway/
Goodnough Dike

6. PEAFORMING ORG. REPOAT NUMBER

NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL

7. AUTHOR(s) 8. CONTRACT OR GRANT NUMBER(s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

10. PROGRAM ELEMENT. PROJECT, TASK

9. PERFOAMING ORGANIZATION NAME AND ADDRESS AREA S WORK UNIT NUMBERS

i12. AEPORT DAYE
September 1978

). CONTROLLING OFFICE NAME AND ADDRESS

DEPT. OF THE ARMY, CORPS OF ENGINEERS

NEW ENGLAND DIVISION, NEDED 3. NUMBER OF PAGES
424 TRAPELO ROAD, WALTHAM, MA. 02254 . 140
4. MONITORING AGENCY WAME & ACORESSI! 7rom Contreliing Otiics) | 18. SECURITY CLASS. (of thie repert)

UNCLASSIFIED

180¢. DECL ASSIPICATION/ DOWNGRADING
sCHEouLE

16. DISTRIBUTION STATEMENT (of thie Repert)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (of the sbetract snioved in Bleck 30, 1! diltsvant trem Repert)

18. SUPPLEMENTARY NOTES
Cover program reads: Phase I Inspection Report, Natipnal Dam Inspection Program;

however, the offictal title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

19. XEY WORDS (Contimue on roverss oide it noo'ooour and teentily by block aumber)
DAMS, INSPECTION, DAM SAFETY,

Ware, Massachusetts
Conneceticut River Basin

oy dlech number)

20. ABSTRACTY (C - o0 side H and

The structures are all classified as being large in size. The projects are
in excellent to good condition. There were no obvious signs of failure

or conitions which would warrent urgent remedial treatment. It has a
hazard potential of high.

y

DD ‘an'ss 73 tormon or s woves s °.7”""

. "“N“W@‘M—u‘aaﬂjﬂ‘,_,, D e




NTIS GRA
DEPARTMENT OF THE ARMY | poio CRAMT

NEW ENGLAND DIVISION. CORPS OF ENGINEERS | Unanmo

WALTHAM, MASSACHUSETTS 02184

Accession For P

424 TRAPELO ROAD Jusunuuon_______‘

By.

REPLY TO
ATTENTION OF:

NEDED

matribution/
Avauabuity Codes
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Dis Special

Governor of the Commonwealth of

Honorable Michael S. Dukakis , 9:;, w/

Massachusetts

State House :
Boston, Massachusetts 02133 NOV ?9 1978

Desr Governor Dukakis:

I am forwarding to you a copy of the Windsor Dam, Quabbin Spillwav &
Goodnough Dike Phase I Inspection Report, which was prepared under the
National Program for Imspection 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 s included at the beginning of the report. I have
s¥approved the report-and -support the findings sand recommendations
,adeacribed 1in Section 7 and ask that you keep me informed of the actionms

A_.copy of tlﬂ.s report hns been forwarded to the Departmeat of Eanviron-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been fur-
- nished the owner, the Metropolitan District Commission, Commonwealth of
N lhsnchuutts, ‘80 Somerset Street, lolton, lhsuchusetn 02108, ATTN:

- (:op:l.u of -th:b*rcport vﬂ.l be made avaihble to the public, upon

~ Zrequest, ‘by'tﬁh -office under the Freedom of Information Act. In the
. case of this report the :elme date will be thirty days from the date
of :his htt-r.' LT

o ¢ vioh to uke ‘this opportunity to thank you and the Department of
‘Bnvirommental Quality Enginect:lng for your cooperation in carrying out
this prognl. —

Sincerely yours,

Incl JQAN -%:QRQ\

As stated . onel, Corps of Engineers
Diyision Engineer
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BRIEF ASSESSMENT

PHASE ! INVESTIGATION REPORT
NATIONAL DAM INSPECTION PROGRAM

Identification No. MA 00588 Winsor Dam
and Namae: MA 00589 Quabbin Spillway
MA 00530 Goodnough Dike
Town: Ware
County: Hampshire
State: Massachusetts
Date of Site Visit: 29 June 1978

Quabbin Reservoir was created by the Metropolitan District
Commission in the late 1930's by construction of Winsor Dam,
Quabbin Spillway and Goodrough Dike. By virtue of both storage
and height, the structures are classified as ''large' in size.

~ -

*Winsor Dam and Goodnough Dike are full hydraulic fill earth
embankments, having maximum heights of 170 and 135 ft. and.lengths
of 2640 and 2140 ft., respectively. Quabbin Spillway is an ungated
masonry weir, having a maximum height of approxunately 14 ft. and
an overall length of 405 it.

The projects are in excellent to good condition. There were
: no obvious signs of failure or conditions which would warrant urgent
remedial treatmeat.

Hydraulic analyses indicate that the Quabbin Spillway in com-
bination with the auxiliary spillway at Winsor Dam, are adequate in
size to safely pass the test flood, calculated from the
probable maximum flood, without overtopping Winsor Dam or Good-
nough Dike.

Because of the importance of these structures for water supply |
to the Greater Boston area, because of the high hazard potential in the .

. event of a failure, and because the embankments are hydraulic fill with
relatively steep slopes, it is recommended that the MDC undertake a
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BRIEF ASSESSMENT (continued)
detailed investigation of embankment stability under static and earth-
quake loading.
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This Phase 1 Inspection Report on Windsor Dam, Quabbin Spillway & Goodnough Dik:
has been reviewed by the undersigned Review Board members. In our

opinion, the reported findings, conclusions, and recommendations are

consistent with the Recommended Guidelines for Safety Inspection

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

Clondy H~litsead

CHARLES G. TIERSCH, Chairman
Chief, Foundation and Materials Branch
Engineering Division

FRED J. REVANS, Jr., Member ¢ -
Chief, DeSTgn Branch '
Engineering Division

SAUL COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

J0F B. FRVAR ‘

Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Rec-
ommended Guidelines for Safety Inspection of Dams, for Phase [
Investigations. Copies of these guidelines may be obtained from the
Office of Chief of Engineers, Washington, D. C. 20314. The pur-
pose of a Phase [ Investigation is to identify expeditiously those
cdams which may pose hazards to human life or property. The as-
ses_.ment of the general condition of the dam is based upon avail-
able dam and visual inspections. Detailed investigation, and anaty-
ses involving topographic mapping, subsurface investigations, test-
ting, and detailed computational evaluations are beyond the scope
of a Phase [ Investigation; however, the investigation is intended to
identify any need for such studies.

In reviewing this report, it should be realized that the re-
ported condition of the dam is based on observations of field condi-
tions at the time of inspection along with data available to the inspec-

tion team. In cases where the reservoir was lowered or drained
prior to inspection, such action, while improving the stability and
safety of the dam, removes the normal load on the structure and may
obscure certain conditions which might otherwise be detectable if in-
spected under the normal operating environment of the strucrure.

It is important to note that the condition of 2 dam depends on
numerous and constantly changing internal and extarnal conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam will continue to represent the condi-
tion of the damm at some point in the furure. Only through continued
care and inspection can there be any chance that unsafe conditions
be detectad.

Phase [ investigations are not inteaded !o provicde derailed hy-
drologic and hydraulic analyses. In accordance with the established
Guidelines, the testflood isbasedon the estimated ''probable maximum
flood" for the.region (greatest reasonably possible storm runoif), or a
fraction thereof. Becauseof the magnitude and rarity of sucha storm
eveat, a {inding that a spillway will not pass the test lood should not
be interpreted as necessarily posing a highly inadeguata condition.
The test flood provides a measure of relative spillway capacity ard
serves as an aide in detarmining the need for more detailed hyvdres-
logic and hydraulic smudies, considering the size of the daxm, iis gen-
eral condition and the downrsiream damage potential.
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Overview Photo of Quabbin Spillway

e b —————e




—“_—,—-&

Overview Photo of Goodnough Dike
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PHASE I INVESTIGATION REPORT
NATIONAL DAM INSPECTION PROGRAM
WINSOR DAM MA 00588
QUABBIN SPILLWAY MA 00589
GOODNOUGH DIKE MA 00590

L T INFORMA TION
1.1 GENERAL |

A. Authority. Public Law 92-367, August 8, 1972, author-
ized the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam I[nspection throughout the United
States. The New England Division of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of dams with-
in the New England Region.

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

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

1. Perform technical inspection and evaluation of non-
Federal dams to identify conditions which threaten the public safety
and thus permit correction in a timely manner by non-Federal inter-
ests.

2. Encourage and prepare the states to initiate quickly ef-
fective dam sajety programs for non-Federal dams,

3. To update, verify and complete the National Inventory
of Dams.




U O IR PN M| /M N

1.2 PROJECT DESCRIPTION

A. Location. Winsor Dam is located on the Swift River, at the
boundary between the towns of Belchertown and Ware, Massachusetts.
The Quabbin Spillway and Goodnough Dike are located nearby in the
town of Ware. The Location Map on page viii shows the location of
the three structures.

At the time of construction, a portion of Winsor Dam as well as
Quabbin Spillway and Goodnough Dike were located in the Town of En-
field, the corporate existence of which was eliminated when Quabbin
Reservoir was constructed.

B. Dam, Spillway, Dike and Appurtenances. Winsor Dam con-
sists of a 2640 ft. long full hydraulic fill earth embankment, an intake
structure discharging through a tunnel to an outlet structure and pow-
erhouse, and an auxiliary spdlway. as shown in Appendix B-54 and
Appendix C-1.

The maximum height of the embankment is about 170 ft. and the
crest is approximately 35 ft. wide. A paved roadway on the crest
spans the leagth of the embaniment. The normal operating level of
the reservoir is El. 5§30, 20 ft. below the top of the dam. The up-
stream face is sloped at about 2 horizontal to 1 vertical above a berm
at El. 535 and paved with light riprap. Below the berm, heavy riprap
was placed at 1.5:1 and flattening to 3:1 below the wave break. The
downstream face is grassed and slopes at 2:1, 2.5:1 and 2.75:1 with
berms for drainage at the changes in slope. A concrete core wall ex-
tends from an elevation about 25 to 30 ft. above the bottom of the dam
to the surface of rock, below which is a grout curtain 20 ft. into rock.
The embankment is shown in Photos No. 2, 3, 4, 5 and 8 in Appendix
C. A profile and 2 cross-section at the top of the dam are shown in
Appendix B-58 and B-59, respectively.

An intake structure, Photo No. 9, is located on the right side.
The 157-ft. long 'intermediate intake" shown in Appendix B-60 up-
stream of the intake structure feeds a 68-in. diameter conduit and a
48-in, diameter conduit which go to a power house at the outlet struc-
ture downstream. The outlet channel from the power house discharges
{nto the Swift River. Regulating outlets are further described in Sec-
tion 1. 3J.

An auxiliary spillway located beyond the right abutment of Win-
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sor Dam consists of a gently sloped grassed approach channel and
circular concrete cutoff wall with ''quarry faced ashlar' at the crest.
This spillway is only intended to provide emergency overflow at El.
536 in case of extreme high water. Photos No. 11 and 12 and Appen-
dix B-61 show details of the auxiliary spillway.

Quabbin Spillway is located approximately 1000 ft. east of the
left abutment of Winsor Dam. It consists of an approach channel, a
405 ft. long masonry concrete weir, discharge pool and spillway chan-
nel, shown in Appendix B-62 and Appendix C-2.

The approach channel is approximately 80 ft. wide and 650 ft.
long, excavated into rock and shown in Photo No. 21. The channel
bottom drops 8 ft. from Quabbin Reservoir to the spillway weir.

The spillway weir is 370 ft. long with a crest elevation of 530
and has a 34 ft. 8 in. long side discharge at El. 528. Currently 2 ft. .
of flagshboards are in place on the short section. Refer the Photos
No. 13, 14, 16, 19 and 20 for the correct configuration of the weir
as shown sketched in Appendix C-2.

The discharge pool was excavated into rock, as was the long
spillway discharge channel. The discharge channel has a width of ap-
proximately 30 ft. and length of 2300 ft. from the discharge pool to
the convergence point with the Swift River. Photos No. 22, 23, 24
and 2S5 show features of the spillway discharge channel. Cross-sections
of excavations for the spillway channel are shown in Appendix B-63.

Goodnough Dike consists of a 2140 ft. full hydraulic fill embank-
ment with no appurtenances. The dike is shown in Appendix B-64 and
Appendix C-3.

The maximum height of the embankment is about 135 ft. and the
crest is approximately 35 ft. wide. A paved roadway on the crest
spans the length of the embankment. The top of the dike is approxi-
mately 20 ft. high than the normal operating level of E1. 530 at Quab-
bin Reservoir. The side slopes, zoning, impervious core and grout
curtain for the embankment are of the same design and construction
as Winsor Dam. Photos No. 27 through 32 show the Goodnough Dike
embankment. Cross-sections and a profile on the centerline of the
dike are shown in Appendices B-87 and B-68, respectively.

C. Size Classification. Winsor Dam, Quabbin Spillway and
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Goodnough Dike impound a reservoir with a maximum storage esti-
mated to be 1, 810, 000 acre-feet, Winsor Dam and Goodnough Dike
have a maximum height of 170 and 135ft., respectively. Storage of
more than 50, 000 acre-feet and/or height greater than 100 ft. classi-
fies these structures in the "large'' category according to guidelines
established by the Corps of Engineers,

D. Hazard Classification. The structures are currently clas-
sified as having a 'high" hazard potential in the Corps of Engineers
National Inventory of Dams.. A fa{lure of Winsor Dam or Goodnough
Dike would cause a loss of life estimated in previous inspection re-
ports between 2 and 300 persons, A review of the downstream con-
ditions indicate that between 25 and 100 residentfal, industrial and
commercial properties would be innundated in the developed areas
of Beaver Lake, Palmer, and Three Rivers, There is no question
that the economic losses associated with such an event would be cata-
strophic. A failure of Quabbin Spillway, however, would result ina
much lesser flow which would not present any significagt haza
downstream. Therefore, it is recommended that .
potential classification be retained for the Winsor Dam™amd=-@06dnough

.Dike and that a ""low'' hazard classiﬂcation be assigned to Quabbin

Spillway.

E. Qwnership, The three structures are owned by the Metro-
politan District Commission, Water Division, of the Commonwealth
of Massachusetts. The owner's address is 20 Somerset St., Boston,
MA 02108

F. Operator. The following individual has day-to-day respon-
sibility for the operation of the project:

Mr. Harold E. Mellin, Jr.
Metropolitan District Commission
Winsor Dam

Ware Road

Belchertown, MA 01007

(Phone: 413/323-6921)

Mr. Mellin represented the owner during this investigation.

G. Purpose of Dam. The primary purpose of Quabbin Reger-

voir is to provide a potable water supply for-the Metropolitan Water
District, a group of more than 30 cities and towns in the Greater
Boston Area.




In addition, the reservoir and reservation provide recreation in
the form of boating, fishing, hiking and picnicking, The Quabbin Rese-
voir Reservation is also an itmportant wildlife habitat.

H. Design and Construction History. The design and construc-
tion history of Winsor Dam, Quabbin Spillway and Goodnough Dike
which form the Quabbin Reservoir is well documented due to the size
and importance of the project. Several technical papers addressing
this interesting work were published in professional journals. The
following narrative is based largely upon the papers by Dorel (1935)
and Winsor? (1938),

The idea of forming Quabbin Reservoir to supply waterto the City
of Boston was conceived by the MDC prior to 1920. A number of test
borings were made in 1920 and 1921 as part of a preliminary investi-
gation concerning the general location of the dams. By 1929, a large
number of borings, described in detail by Hammond3 (1929) confirmed
that the general sites chosen for the project were overlain by deep
(greater than 100 ft.) glacial deposits of pervious sands, gravels,
cobbles and boulders.

The valleys chosen for Winsor Dam and Goodnough Dike are long :
and wide, requiring construction of earth embankments rather than
concrete gravity dams. Investigation of possible borrow areas re- .
vealed abundant materials suitable for earth-type dam construction. {
The water tables at the two sites were between 120 and 130 ft. above ;
bedrock, presenting an additional construction consideration relating
to excavation through pervious glacial deposits. It was decided to
sink two exploratory caissons, one at each.site, to further investigate
the overburden characteristics, the feasibility and cost of open and

B

"Design and Progress on the Construction of Dams for Quibbin
Regevo(r'" by Stanley M. Dore, Journal of the Boston Society of
Civil Engineers, July 1935,

""Quabbin Reservoir - Recent Developments in the Construction of
the Ware-Swift Water Supply for the Metropolitan District’ by
Frank E, Winsor, Jow nal of the Boston Society of Civil Engineers,

"Diamond Drill Borings for the Swift River Dams' by N. Leroy
Hammond, Journal of the Boston Society of Civil Engineers, Jan-
uary 1929,
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pneumatic caisson construction and the possibilities of lowering the
groundwater by pumping. The contract for this work was awarded in
September 1931, and was completed about a year later.

The exploratory caissons measured 32 ft, long by 12 ft. wide.
Open dredging methods proved unfeasible below depths of about 50 ft.
in the dense granular soils. A compressed air method was then suc-
cessfully adopted for sinking the caissons. Air locks were installed
over the working wells and maximum air pressures of about 33 psi
were used to advance and seal the caisson to ledge "'in the dry'’ about
70 ft. below river level at the Winsor Dam site., Information ob-
tained from the sinking of these caissons and the pumping carried
on from them indicated the construction method was feasible for use
as a cutoff wall at both sites and the most economical.

—td W wy el W09 B

While the sinking of the exploratory holes was underway, work
to divert the Swift River during construction was begun at the Winsor
Dam site. The stream control works consisted mainly of the 30-ft,
effective diameter rock tunnel under the right abutment. The conduit
’ was concrete lined and about 1200 ft. long. The Swift River was di-
verted through the tunnel in June 1933,

ey
[WE

Two exploratory caissons, in addition to the one already built,
were excavated pneumatically and sealed to rock at the Winsor Dam
site. Pumping from these three caissons from November 1934 to
January 1935 lowered the water table to approximately 90 ft. below

. the river level and maintained it at that position until the start of
! core wall construction in May 1935.

¢ " The entire cutoff wall at Winsor Dam was formed by a total of

’ forty reinforced concrete caissons, all except the first one being 45
ft. long by 9 ft. wide. Groundwater was effectively controlled by

¢ pumping from wells in completed caissons and wellpoints and sumps

i upstream of the construction, Due to the effects of pumping, less

than 20% of the caisson work was done under compressed air condi-

{' tions. Since the overburden soils became more pervious with depth,

e it wag decided that the caissons would be sealed to rock and grout

curtains installed 20 ft. into rock. The overburden and geological

{ conditions at the site are shown in Appendices B-55, B-56 and B-57.

Prior to sinking the caissons, an open trench was excavated

f across the valley to a depth of about 30 ft. The trench was subse-

{ quently filled with impervious '"topsoil" and compacted around the
concrete core wall in six-inch thick lifts with sheepsfoot rollers,
The concrete core wall extended a minimum of 25 ft, into this refill.
This foundation work was completed in the early summer of 1936,
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Full hydraulic fill construction of the embankments was con-
sidered to be the most economical and desirable for stability and uni-
formity of the slopes. Sluicing of the embankments at Winsor Dam
began in 1936. Materials were brought to the hog box on belt convey-
ors and mixed with water jets to flow into a steeply sloped trough to-
wards the sluicing line. The quality of the core material being pooled
was continuously monitored and checked by sounding with a rod and
sampled for inspection and laboratory analysis. Placement of the
4,000, 000 cubic yards of fill required for Winsor Dam was completed
in 1939. The top 30 ft. of dam embankment was placed by rolled-fill
methods. The foundation and embankment are shown in profile in
Appendix B-58. A cross-section through the top of the dam is shown
in Appendix B-59.

Quabbin Spillway is located in a natural high valley to the east
of the left abutment of Winsor Dam. This site was structurally de-
sirable because the spillway channel would be formed entirely in rock.
from the spillway weir to the Swift River. A spillway weir length of
about 400 ft. was chosen to allow passage of floods up to 10, 000 cfs
without flooding out the rock discharge channel. It was believed that
floods up to 15,000 cfs could be carried with no important scour of
the earth banks above the rock channel. A plan of the spillway is
shown in Appendix B-62 and cross-sections are included in Appendix
B-63.

Goodnough Dike was constructed in the period from approximately
September 1931 to July 1938, The dike is nearly identical in design
and construction to Winsor Dam. The core wall was built as previously
described by excavating an open-cut trench, by sinking from the bottom
reinforced concrete caissons sealed to each other and to rock, grouting
below the concrete core wall, and by filling the wells of the caissons
and the open-cut trench with impervious soils. The geological condi-
tions at the dike site are shown in Appendices B-65 and B-66.

Beaver Brook was initially carried past the construction site in
2 wooden flume about 350 ft. long. It was then dried up upstream for
over 1,000 ft. by subsequent pumping, and eventually the brook flow
was through an 18-in, pipeline until its subsequent diversion across
the divide to the Swift River. The groundwater surface was lowered
approximately 90 ft. during foundation construction.

Placement of the embankment by full hydraulic methods began
in December 1934 and was completed prior to July 1938, The method
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of placement was substantially the same as that for Winsor Dam. A
profile on the centerline of the dike and typical cross-sections are
shown in Appendices B-67 and B-68, respectively.

1.3 PERTINENT DATA

Elevations shown on all record drawings and as used in this re-
port are referenced to Boston City Base daturmn. To convert to the Na-
tional Geodetic Vertical Datum (NGVD), subtract 6,049 ft. from ele-
vations which are on Boston City Base,

A, Drainage Area . The Quabbin Reservoir was formed in the
1930's by impounding the watersheds of the East, Middle and West
Branches of the Swift River. The 186 square mile drainage basin
which is tributary to the Quabbin Reservoir Spillway consists of heav-
fly forested rolling terrain. In addition to this, limited diversion
from the Ware River watershed of 98 square miles is discharged to
the Quabbin Reservoir between October 15 and June 15 when flows on .
the Ware River exceed 85 mgd.

The water surface area of the reservoir at normal pool eleva-
tion is 39, 4 square miles or 21 percent of the 186 square mile water-
shed,

B. Discharge at Damsite. Following completion of the im-
poundment works in 1940, it took 7 years before the reservoir was
filled to its capacity of 412 billion gallons. Quabbin's level fell to 45
percent of capacity in 1967, following a six-year drought. No spill-
way discharge occurred from 1961 to 1976, The maximum recorded
spillway discharge elevation was 531. 03 on April 18, 1953, Based
on the available rating curve, this stage corresponds to a discharge
of about 1600 cfs. The longest continuous spillway discharge oc-
curred between April 16 and May 7, 1978 with a maximum reservoir
elevation of 530, 34 (270 cfs) on April 24 and 25, 1978.

In addition to Quabbin Spillway at crest E1. 530.0, there is an
auxiliary spillway at crest El. 536.0. At this elevation, the maxi-
mum discharge over Quabbin Spillway is reported to be 15, 000 cfs.
Discharges in excess of this amount will produce water surface eleva-
tions in the reservoir above El. 536.0 at which point the auxilary
spillway will begin discharging.

An additional 70 to 75 mgd discharge capacity is available through
the generating facilities at the intake structure,




C. Elevation (ft. above Boston City Base)

1. Top Winsor Dam and Goodnough
Dike..Q....l......o....0..0. 550.0
2. Maximum pool-design surcharge.... 536.1
3. Design surcharge - original design.. 536+
4, Full flood coptrol pool..cc.eveesee. 536.1
S. Recreation poole.sscecrsecsneeeass 530.0
6. Spillway cresticcccceesccccacssess 530,0
7. Upstream portal invert diversion
tunnel.siceeeioressccccesess. Unknown
8. Streambed at centerline
Winsor Dam..seseescescaseess 380.0
Goodnough Dike.eoevocevececss 415.0
9. Maximum tailwater..eeceveccassess 526.0

D. Reserwir

1. Length of maximum poolecccsss.a.. 18,0 miles at El,
536.0

2. Length of recreation pool.......... 17.9 miles

3. Length of flood control pool.c.ese.. 18.0 miles

E. Storage (acre-feet)

1. Topofdamececesccessccnccsessasss 1,810,000 (Est.)
2. Test flood poOlececsececavocesnanes 1,417,600 (Est.)
3. Flood-~control pooliceeseccssesesses 1,417,600 (Est.)
4. Recreation pool.cecacecsnccasaes.s 1,265,200 (Est.)
5. Spillway crestecececcescesccsecees 1,265,200 (Est.)

F. Reserwvoir Surface (acres/sq. miles)

1. Topofdam.....-................. 29.100/45-5(Est¢)
2. Test flood pooliseeeeesoscoseeeaass 26,120/40.8 (Est.)
3. Flood control pooleeeesescecscsaess 26,120/40,.8 (Est.)
4. Recreation poolicesesesscecsenesss 25,216/39.4 (Est.)
5. Spillway cresticceessccsasseiseses 25,216/39.4 (Est.

G. Winsor Dam and Goodnough Dike

1. Ty'petttloo.otoo.ooooo-c.otcoloqco Hydra'ullc Fill
2. Length
Winsor DamM..esessccecsscoecess 2540 ft,
Goodnough Dikeseseeescoveesos 2140 ft,
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4.
S.

6.

8.

9.

Height
Winsor Dam..cseseecreoscceces
Goodnough Dik€evivvecacscosen
Top Widthe e eeveceecccncnsvenanes
Side Slopes
Upstream..sceceocsconoacscnas
Downstream...secceesensncscs
Zoning.ceecsececoscsccrscnsnenanen

Impervious COrBeiceteccacesnccsces
Foundation cutoff..cecceoscaconces

Gmut cumincotoonaono.co.¢ool.-.

170 ft.
135 ft.

35 ft.

2:1, 1.5:1 and 3:1
2:1, 2.5:1 and 2.75:1
Gradual, typical of
hydraulic fill

Silt and clay puddle
Concrete caisson
core wall to rock

20 ft. into rock
from bottom of
caisson

H. Diversion and Regulating Facilities. Not applicable

I. Quabbin Spillway

1.

Typeoql.l..l'0‘0‘.--.-.0‘....00.0

Length of weireceeeeeceacscecscnns

crestElevationoacooot'o.oo..ol.to

Gates-.-oooo.n..-.o-.ooo..'o.o-..l

U/s CmmellocQ‘o.ol.o‘.c.n'o.olt
D/S Cmnnel-o.nc.....o.o.o...‘a.'

Auxiliary Spillway

1.

2.
3'
4.
S.
6.

Length of Weir...o.veveeveccnccas
Crest Elevation....eceoeecvececes
GateS,ivrverroeseosnsscnrsasanes
U/SChannel.....cocoeeeeesecccss
D/SChannel.....ocennnueeavcnnns

Masonry, round
crest, with side
channel discharge
34 ft. 8 in. at El.
528

370 ft. at El. 530
530.0

2 ft. of flashboards
on short section

6 ft. rise in 500 ft.
20 ft. drop in 700
ft. then 60 ft. drop
in 100 ft.

3 ft. wide quarry
stone, 0.5 ft. high,
both U/S and D/S
240 ft.

536.0

None

1.5 ft. rise in 685 ft,
1. 5 ft. drop in 200 ft.
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J. Regulating Outlets at Winsor Dam. Winsor Dam was origi-
nally constructed with three intakes. A ''Lower Intake'' was construct-
ed during an early contract to provide a tunnel for stream diversion
during construction of the dam. This intake tunnel now has a concrete
plug below the intake structure and is therefore inactive. An "Inter-
mediate Intake'' with invert at E1. 465 and an "Upper Intake'" at El.

499 and located immediately upstream of the intake structure were
also provided.

Fish screens with a sill at E1, 471. 75 and top of screened open-
ing at E1, 501.75 were installed in 1974. The balance of the intake
channel was shut off during the installation of the screens. This
effectively allows the use of the 157-foot long intermediate intake only,
This intake is a reinforced concrete section 7 ft. wide by 8 ft. high.
The intake feedsa 68-in. diameter conduit and a 48-in. diameter con-
duit which go to the power house. The 68-in. diameter conduit is in-"
stalled inside the former stream diversion tunnel. Control at the in-
let structure is by a 48-in. diameter 300 lb, test C.I. gate valve with
Ludlow geared operator on a2 floor stand and a 48-in. by 72-in. sluice
gate with Ludlow geared operator.

The two conduits are interconnected at the power house with a
36-in. pipe. The water may be fed by a 48-in. line to the Chicopee
Aqueduct, may be discharged through the turbine generator or may
be discharged through a 33-in. pipe bypassing the turbine. Control
at the power house is by a 68-in. gate valve with geared operator,
two 48-in. gate valves with geared operators, three 36-in. gate
valves with geared operators, one 48-in. control valve with electric
motorized operator and one 33-in. control valve with electric motor-
ized operator. Orifice plates have been reported to be installed in
the lines due to cavitation problems with the control valves.

I. Normal Operating Procedures. Quabbin Reservoir controls
are used primarily to transmit water to the metropolitan area of
Boston and the local communities of Chicopee through the Quabbin
and Chicopee Aqueducts, respectively. They are operated based on
demand. Also, a minimum of 20 MGD is released to the Swift River
as required by law for low flow augmentation.

The water is released from Quabbin Reservoir via a 68-in, con-
duit and a 48-in. conduit interconnected with a 36-in. pipe at the pow-
er house. There the water may be discharged from the conduits
through the turbine generator or through bypass pipes.

11
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The gates for these © nduits are at the power house, Additional
gates are at the intake structure. The gates at the intake structure
are normally left open and test operated twice a year,
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II. ENGINEERING DATA

2.1 DESIGN RECORDS

Pertinent contract drawings for Winsor Dam, Quabbin Spillway
and Goodnough Dike are listed and included in Appendix B. No origi-
nal design criteria and calculations for the structures were available
from the MDC. However, some items regarding the design for each
structure are mentioned in the numerous articles published in techni-
cal journals about the subject projects.

2.2 CONSTRUCTION RECORDS

The original construction contract documents for the structures
are listed in Appendix B-5. Pertinent drawings from these contracts
are also listed and included in Appendix B. Many details of the actual

construction are described in published technical papers and reports

such as those in the Journal of the Boston Society of Civil Engineers
and the Annual Report of the Metropolitan District Water Supply Com-
mission,

Details shown on the contract drawings are in good agreement
with field observations, with the exception of Appendix B-62 which
shows an incorrect configuration for the spillway weir. The proper
shape of the weir is shown on the Site Sketch Plan, Appendix C-2
and in Photo No. 13.

No construction modifications to the original structures follow-
ing their completion in the 1930's are known to have taken place.

2.3 OPERATION RECORDS

Operational records kept by MDC Quabbin personnel are based
primarily on daily reservoir discharges at the Winsor Dam outlet
structure and test runs of the equipment,

2.4 EVALUATION

A. Awvailability. Design and construction records are available
at the MDC, 20 Somerset St., Boston, MA 02108. Operation records
are available at the MDC Quabbin, Ware Road, Belchertown, MA
01007.

13
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B. Validity. With the exception of the change in configuration
of the spillway weir described in Section 2.2, the contract documents
appear to represent the the features of the presently existing struc-
tures, based on visual field observations.

C. Adequacy. The.available data, in combination with the visu-

al examinations described in the following section, are adequate for
the purposes of the Phase I Investigation.

14
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II. VISUAL EXAMINA TION

3.1 TFINDINGS

A. General. The Phase I visual examination of Winsor Dam,
Quabbin Spillway and Goodnough Dike was conducted on 29 June 1978,

In general, the projects were observed to be in excellent to -
good condition. The earth embankments, spillways and intake struc-
tures are well maintained. A few minor deficiencies requiring correc-
tion have been noted.

Visual inspection checklists for the fhree structures are includ-
ed in Appendix A and selected photographs of the projects are given

. in Appendix C.

B. Winsor Dam. Winsor Dam includes a large earth embank- .
ment, an intake structure and an auxiliary spillway. Photographs
of this structure are numbered 1 through 12 in Appendix C.

The hydraulic fill embankment is in excellent condition. There
was no visual evidence of settlement, lateral movement, seepage or
other serious defects. The downstream slope, Photos No. 2 and 3,
is covered by grass which is mowed frequently. Both the light and
heavy riprap on the upstream slope appear to be stable and in good
condition, with little weathering, Photos No. 4 and 5.

The roadway and stone walls across the crest of the embank-
ment are in excellent condition. The near perfect horizontal align-
ment of the wall is shown in Photo No. 3. The roadway crest and
walls are somewhat higher in grade toward the ''center' of the em-
bankment than they are at the abutments., At the time of construc-
tion, the embankment at its highest point above original ground, was
built approximately 3 ft. higher than El. 550, the proposed final em-
bankment grade. The cambered crest was established to allow for
future settlement from consolidation of the hydraulic fill.

Settlement of the crest has been monitored at eight observa-
tion points located at the top of the riprap slope, immediately up-
stream of the stone wall. An MDC drawing which summarizes em-
bankment settlements from 1939 to the last reading on 28 June 1973,
is included in Appendix B-69.
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The embankment, at its highest point between Sta. 18 and 21,
settled 1.1 ft. between 1939 and 1952 (13 years). In the following
21 years to 1973, an additional 0.45 ft. of settlement occurred.
Typically, settlements at the ends of the embankment are less.

Settlement of the embankment is evident where it interfaces
with the intake structure, Photo No. 6. Photo No. 7 shows from 6
to 8 in. of settlement relative to masonry walls at roof level. In
addition, settlement and lateral movement on the upstream slope
are indicated by a crack in the stone masonry wall located immedi-
ately left of the intake structure, Photo No. 8. The wall at this lo-
cation had been repaired in the past by pointing the crack.

The intake structure (coatrol bouse), Photo No. 9, is in good
to excellent condition and well maintained. There is some incidental
rusting on the interior columns and some staining on the interior wall
block. The exterior masonry does evidence loss of mortar from the .
lower joints. There is some efflorescence along the lower portion of
the structure.

The power house lower floor is in excellent to good condition.
Efflorescence is present on the walls near the slab, Water from an
unknown source was present on the floor. The upper floor is also in
good condition. No efflorescence was noted on the walls at this floor.
The bond beam at the top of the wall does exhibit a number-of shrink-
age cracks. The underside of the roof appears to be stained.

The former diversion tunnel could not be in inspected in detail
due to the lack of internal illumination. However, a number of cracks
in the lining were observed. Moderate leakage was observed through
the roof at what appeared to be an old patch along a crack located ap-
proximately 450 ft. from the power house. The condition of the lining
of this tunnel is estimated to be from good to fair..

The outlet channel downstream of the power bouse is in satisfac-
tory condition.

The auxiliary spillway, located right of the MDC administration
building, is in excellent condition. The approach channel to the curved
spillway is grass, recently mowed. There are three trees in the chan-
nel as shown in Photo No. 11. In addition, a gravel roadway which

" crosses the approach channel immediately upstream of the spillway

weir. creates a minor obstruction to flow, especially at the left side
where some fill has been placed,

16
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The crest of the weir itself is in good condition, Photo No. 12.

C. Quabbin Spillway. The Quabbin Spillway includes a masonry
weir, a short approach channel and a long discharge channel to the
Swift River, Photographs of this structure are numbered 13 through
25 in Appendix C.

The spillway masoary is in excellent to good condition. Vegeta-
tion is pregent in several spots along the top masoary joint. The bot-
tom or bed joint of the masonry has been eroded somewhat. In addi-
tion, some of the lower joints in the weir have lost mortar.

Three vertical cracks were noted in the highest portion of the
weir, one at each end and one near the center. The crack near the
center is shown in Photos No. 17 and 18. Spot efflorescence is pres-
ent on the downstream face of the highest portion of the weir. Mois-
ture was noted in local areas along the downstream face of the weir,
at cracks and at the near vertical junction of the weir with bedrock.
At one location near the south end of the weir where its height is only
a few feet, a fine amount of water is shooting out approximately 3 in.

The upstream face of the weir was not observable due to the
high reservoir level.

The access bridge to the flashboards and the flashboards are i
well maintained and in good to excellent éondition, Photos No. 19 and
20. The flashboard guides are in excellent condition. .

The approach channel to the spillway weir is in satisfactory
condition, Photo No. 21. :

The discharge pool and discharge channel from the spillway are
generally in good condition., Seepage was noted from joints in the
rock and from 2. 5-in. diameter drill holes at locations immedtately
below the weir. Photo No. 15 shows water flowing from one such
drill hole.

At the entrance to the discharge channel, large blocks of rock
have fallen from the left face of the rock cut, Photo No. 23, The
right side, Photo No. 24, is in a more stable condition. The stabili-
ty of the right side is enhanced by the generally infrequent spacing
and favorable attitudes of joints in the gneiss making up the channel :
face, Photo 22. Some large blocks of gneiss, visible by the man in T
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Photo No. 24, appear to have dislodged from a fault plane at the en-
trance to the channel. Another rockfall occurs along the right side of
the channel, about 280 ft. downstream from the channel entrance.

The volume of rock is not large and does not constitute an appreciable
obstacle to flow in the channel. At a point about 360 ft. south of the
channel entrance, along the right side, relatively minor amounts of
fault and joint-bounded rock blocks appear capable of falling as a re-
sult of future frost action. The maximum volume at a. given location 1
that could be produced by such frost effects {s estimated at 75 cubic
yards. Such a volume, occurring at one instance, would probably re-
sult in a cross-channel debris mound less than 15 ft. in height.

Rock falls along the left channel face have occurred to a great-
er volume than on the right side primarily due to adverse dips on
many of the joints in the hornfels, gneiss, and schist exposed on the
face. Such joint surfaces dip into the channel at angles of from 40 to
70 degrees from the horizontal. Rock fall debris from these joints
occur at the entrance to the channel and at distances of about 85 to
110 ft., 235 ft., and 285 ft. south of the channel entrance,

The general condition of the discharge channel downstream of
the arch bridge is shown in Photo No. 25.

B. Goodnough Dike, Goodnough Dike is a large earth embank- ;
ment without appurtenant structures. Photographs of the dike are ' !
numbered 26 through 33 in Appendix C. ;

The hydraulic fill embankment is in excellent condition. There
was no visual evidence of settlement, lateral movement or other seri-
ous defects. The downstream slope ix covered with grass, witha f
few small bare spots, which is mowed frequently. Both the light and i
heavy riprap on the upstream slope appear to be stable and in good i »

| :
|
i

condition, with little weathering, Photo No. 32.

Two wet areas occur at the downstream toe of the dike, where
the- embankment is highest., The extent of the wet areas are defined .
by grass which has not been mowed, as shown in Photos No. 29 and ‘
30. No flow was observed into or from the wet areas, and {free wa- ‘
ter in small puddles was clear. It is understood that these areas ,
are wet seasonally, and are apparently aot related to reservoir wa- '
ter levels. Water was abserved to be seeping through the asphalt
concrete lining for a drainage ditch which runs parallel to the dike
toe downstream of the wet area. This condition is shown in Photo _
No. 31. Water flows into a drop inlet shown near the center of P
Photo No. 30. i
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The roadway and stone walls across the crest of the embank-
ment, Photo No. 27, are in excellent condition. Similar to Winsor
Dam, Goodnough Dike was constructed with a camber, raising the
crest above the nominal design grade at El. 550, to allow for settle-
ment.

Settlement of the crest has been monitored at seven observa-
tion points, the protective casing for one of which is shown in Photo
No. 33. The MDC drawing which summarizes embankment settle-
ments from 1939 to the last reading on 26 June 1973, is included in
Appendix B-70.

The embankment at his highest point between Sta. 17 and 20,
settled about 1.2 ft. between 1939 and 1952 (13 years). In the follow-
ing 21 years to 1973, an additional 0.4 and 0.3 ft. of settlement oc-
curred at Sta. 17 and Sta. 20, respectively. Settlement at Sta. 17
was about 0.1 ft, greater than would have been expected from data
available through 1952,

E. Quabbin Reservoir Area. The reservoir was not examined
except for areas near Winsor Dam and Goodnough Dike. However,
the Quabbin reservation and watershed are generally wooded. In this
terrain, it is highly unlikely that landslides into the reservoir and/or
surface erosion would be significant and would in any way endanger
the safety of the structures.

F. Downstream Channels. The river channel immediately
downstream of discharge channels from the Winsor Dam power
house and Quabbin Spillway is the natural bed of the Swift River,

For several hundred yards downstream of Goodnough Dike,
the former Beaver Brook channel is flat, wide and swampy with
poanded water, Few trees have grown in this environment.

3.2 EVALUATION

Based on a visual examination of Winsor Dam, Quabbin Spill-
wav and Goodnough Dike, the projects are well-maintained and in
excellent to good condition. Minor deficiencies which have been
observed should not have a serious effect on the performance or
safety of the structures,
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IV. OPERATIONAL PROCEDURES

4.1 PROCEDURES

The primary purpose of the three projects is to impound and
store runoff in Quabbin Reservoir for the water supply of the Metro-
politan Boston area. A& degree of control of the reservoir water sur-
face elevation can be exercised by discharging water through a tur-
bine generator at the power house and/or a 33-inch bypass line into
the Swift River. The law requires that the MDC release 2 minimum
of 20 MGD to the Swift River, The reservoir level is also effected
by the flow delivered to the Quabbin and Chicopee Aqueducts. Other
than these controls, the maximum reservoir level is controlled by
Quabbin Spillway weir crest at El. 530.0. (Flashboards can be re-
moved from a 34 ft. -8 in. length of the weir which would lower the
water level to El1. 528,0.) '

4.2 MAINTENANCE OF DAM

The Winsor Dam and Goodnough Dike embankments are regu-
larly maintained by MDC field forces based at Winsor Dam in Belcher-
town, MA.

4.3 MAINTENANCE OF QPERA TING FACILITIES

The equipment is well maintained and operated routinely, as
required, to deliver water to the aqueducts, generate power and meet
discharge requirements to the Swift River. Other equipment is test-
operated at set intervals. No equipment was specifically operated
during the visual examination on 29 June. The equipment was reported
to be in good operational condition. It was also reported that a prob-
lem had existed with control valve cavitation at the power house and
that orifice plates have been installed.

4.4 WARNING SYSTEMS IN EFFECT

There is no formal warning system in effect in the event of a
failure or partial failure of the structures. The operations staff indi-
cated that they do have radio communication capabilities and in case
of difficulties, would warn the nearby civil defense center and the
Metropolitan District Commission Headquarters.

20
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4.5 EVALUATION

The operational procedures and dam and dike maintenance
are satisfactory.

For a project of this ce and importance, where a failure
would cause major loss of life and property damage, a formal emer-
gency preparedness plan and warning system should be adopted.

21
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V. HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

A. Design Data. The Quabbin Reservoir was created in the
1930's by the MDC with the construction of Winsor Dam, Quabbin
Spillway and Goodnough Dike., Proposed construction drawings for
the facilities were found but anly limited hydraulic/hydrologic desxgn
parameters have been located,

Hydraulic/hydrologic information contained in the July 1935
BSCE Journal, Vol. XXTI, No. 3, indicates that a runoff of 12 inches
in 24 hours would result in a spillway discharge of 9,000 cfs. The
same article states that the spillway approach channel was designed
to convey 15,000 cfs, at which point the reservoir water surface
would be El. 536.0 and the auxiliary spillway would begin discharg-
ing.

The size classification of the project is ''large" as the height
is greater than 150 ft. and the storage is 412 billion gallons (1,264,000
acre-feet., Since the estimated loss of life in the event of failure had
been previously estimated to be between 2 and 300 persons, the
bazard potential classification is "high''. Consequently, the recom-
mended test flood is the probable maximum flood (PMF),

B. Ezxperience Data. The peak inflow ?MF was estimated
by using the peak flow rate for rolling terrain, as developed by the
Corps of Engineers, New England Division, and developing a unit
hydrograph based on the September 1938 flood on the East Branch
Swift River near Hardwick, Massachusetts, for the land portion of
the drainage area which is approximately 146 square miles. To this
inflow (peak rate of 134,000 cfs), the PMF resulting from 23 inches
of rainfall in 6 hours was distributed over the area of the reservoir
and added. The resulting peak inflow was determined to be 226,800
cfs. This peak inflow was routed through the reservoir and the PMF
outflow was determined to be 15, 200 cfs using both the main and aux-
iliary spillways. To date, the maximum spillway dfscharge has been
approximately 1600 cfs.

C. Visual observations. No modifications have been made
to the Quabbin Spillway since it was constructed in the 1930's. Two
feet of flashboards were in place on the 34 ft. -8 in. section of spill-
way at the time of the inspection and the water surface elevation was
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529.73. The spillway and its associated approach channel appear to
be in excellent condition. The left wall of the discharge channel shows
signs of weathering with fallen rock on the floor of the channel. How-
ever, the slope of the discharge channel at this location is sufficiently
Steep that the rock debris should not cause any hydraulic problems.

D. Overtopping Potential, The stage-discharge relationship
for the spillway utilizes the spillway rating curve developed by the
MDC for spillages up to 3 feet, to El. 533.0. Between El. 533.0 and
El. 536.0, a straight line interpolation was made recognizing the
stated design discharge of 15,000 cfs at a maximum pool of El. 536.0.*
Above this level, the auxiliary spillway will pass flows from an ex-
treme flooding event,

Neglecting the capacity of the auxiliary spillway channel, it
was determined that the PN F would generate a peak outflow rate of
16, 300 cfs which would cause the water level in the reservoir to rise
to El. 536.54. Considering the additional capacity afforded by the
auxiliary spillway, treating same as a broad-crested weir, the maxi-
mum water level in the reservoir is lowered to El. 536. 07 (peak out-
flow equals 15, 200 cfs). Therefore, the main spillway in combination
with minimal usage of the auxiliary spillway is adequate for the PMF.
Since the crest of the dam is approximately 14 ft. above maximum wa-
ter level, there is no possibility of overtopping.

E. Evaluation. Passage of the PMF by the main spillway with
a minor portion of the flow over the auxiliary spillway should offer no
flooding problems in the immediate area of the dam. The main spill-
way discharge channel, which is excavated in rock, has a base width
in excess of 30 ft. with bottom slopes no less than 1.0 percent up-
stream of the arch bridge. Just downstream of the bridge, the chan-
nel bottom drops more than 50 ft. in less than 100 ft. to form a cas-
cade while downstream, the discharge channel cantinues in rock with
a base width in excess of 30 ft. with the bottom slope averaging 6.0
percent before flattening and merging with the original streambed of
the Swift River. Downstream of this point, the Swift River Channel
has ample capacity for the PMF flows from the mainandauxiliary spill-
ways as well as any contribution from the power station discharge chan-
nel. In conclusion, the spillway and downstream channels are more
than adequate to pass the routed PMF as developed in the Guidelines.

* "Design and Progress on Construction of Dams for Quabbin Reser-
voir'' by Stanley M. Dore, Journal of the Boston Society of Civil En-
gineers, July 1935, Pg. 173.
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The estimated peak faflure outflow should Quabbin Spillway fail
is 13, 000 cfs. Since this outflow is less than the test flood, the down-
stream channels and the Swift River are more than adequate to handle
a failure of this structure.

Because of Quabbin Reservoir's vast storage capacity, as well
as the height of both the Winsor Dam and Goodnough Dike, a failure of
either the dam or dike would result in significant downstream damage
as well as loss of life.

If Winsor Dam or Goodnough Dike were to fail, the peak out-
flows have been estimated (using ''Rule of Thumb'' guidelines developed
by the C..ofE.) to be 1,533,000 cfs for Winsor Dam and 958, 000 cfs
for Goodnough Dike. Since the effects of these flood waves would be
experienced for many miles downstream, flood routing is beyond the
scope of this investigation. Nevertheless, the following qualitative
analysis (s presented to indicate the magnitude of the downstream haz-
ard potential.

Failure of Goodnough Dike would result in rapid inundation of
Peppers Mill Pond one mile downstream, after which the flood wave
would likely scour out a section of Route 9 to convey the flows which
would be greatly in excess of the capacity of the existing 12 ft. wide
by 9 ft. high multi-plate arch which carries Beaver Brook beneath
Route 9, About 2 miles downstream of Goodnough Dike, the flood
wave would enter Beaver Lake where it would be dissipated some-
what, but not before damage to houses and cottages around Beaver
Lake and possible loss of life. Downstream of Beaver Lake, the
flood wave would flow through a swampy area before the confluence
with the Ware River about one mile downstream of Beaver Lake,

Failure of the Winsor Dam would produce a flood wave which
would first scour out a section of Route 9, since the existing Swiit
River bridge opening would not be adequate to convey the flood flows.
The State Fish Hatchery about one-half mile downstream of Route 9
would next be affected {ncluding a few houses along the river valley
in the immediate area. About 4 miles downstream of Route 9, the
flood wave would reach the village of Bondsville in the town of Palm-
er. The flood flow would pass both the upper and lower dams in
Bondsville and for the most part not affect too many homes here as
most of them are 20-40 ft. above the river bed. More damage would
likely occur just downstream of where the Swift River meets the Ware
Biver in the village of Three Rivers, where some of the housing is
relatively low with respect to the river bed.
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VI. STRUCTURAL STABILITY

6.1 EVALUATION OF EMBANKMENT STRUCTURAL STABILITY

A. Visual Observations. There was no visual evidence of
embankment instability at either Winsor Dam or Goodnough Dike dur-
ing the site of examination on 29 June 1978, Seepage at Goodnough
Dike, as evident by wet areas at the toe of the dike, is not considered
a potential hazard to the stability of the downstream slope.

B. Design and Construction Data. MDC drawings are available
which show the design cross-sections for the dam and dike, both of
which are full hydraulic fill structures. However, no design criteria
for embankment stability or calculations are available. Furthermore,
there are no construction records available which define soil proper-
ties.

A theoretical analysis of the structural stability of the dam and’
dike embankments was not possible due to lack of pertinent design and
construction data. Nevertheless, the downstream slopes of 2 horizon-
tal to 1 vertical above El. 499 and 2.5 to 1 below that grade, are con-
sidered reasonable for a hydraulic fill embankment of this height.

C. Operating Records. Records of crest settlement are avail-
able from surveys on settlement pins located at the top of light riprap
on the upstream slope. The results of settlement observations have
been discussed in Section III and are shown on figires in Appendix
B-69 and B-70.

Generally, crest settlements are reasonable, in particular the
time-settlement relationship of one point to another, and do not sug-
gest any embankment instability. However, the settlement at Sta. 17
at Goodnough Dike, from 1952 to 1873, was about 0.1 ft, greater than
would be expected. This result may be due to a survey erroror to a
local movement of the monument. While it does not suggest embank-
ment instability in this area, it should be checked.

D. Post-Construction Changes. It is understood that there
have been no significant post-construction changes to the dam and
dike embaniments. To accommodate differential settlement, some
reconstruction, including repaving and pointing, has been undertaken
where the Winsor Dam embankment interfaces with the intake struc-
ture.




E. Seismic Stability. The Quabbin Reservoir projects are lo- ‘
cated in Seismic Zone 2. According to C. of E. guidelines, projects ‘
in this zone are "'assumed to present no hazard from earthquake pro-
vided static stability conditions are satisfied and conventional safety
margins exist." At the present time, it is not known whether conven-
tional safety factors exist for static stability analyses.

Because of the importance of these structures for water supply
to the Greater Boston area, because of the high hazard potential in the
event of a failure, and because the embankments are hydraulic fill with
relatively steep slopes, a detailed investigation of embankment stabili-
ty under static and earthquake loading is recommended,

6.2 EVALUATION OF STRUCTURAL STABILITY,
QUABBIN SPILLWAY

A. Visual Observations, No visual evidence was noted that
would indicate a structural stability problem with the masonry spill-
way. One small pressure leak was observed during the inspection
which should be attended to to minimize the uplift force on the weir.

B. Design and Construction Data. Design data in the form of
record drawings for the spillway and construction data in the form of
coanstruction photographs are available., Utilizing these data, a sta-
bility check was performed on the spillway weir, and the structural
design was found to be adequate for the PMF,

C. Operation Records. Operation records in the form of wa-
ter surface elevation since the time of construction are available,

D. Post-Construction Changes, A comparison of the visual
appearance ol the spillway weir and the record drawings indicate that
no major modifications have been made to the spillway.

E. Seismic Stability. The spillway weir is deemed adequate
for seismic stability in that it is located in a Zone 2 region and is
adequate for normal loadings up to and including a probable maximum
flood.

\28
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VII. ASSESSMENT, RECOMMENDA TIONS
AND REMEDIAL MEASURES

7.1 ASSESSMENT

A. Condition. The visual examination of Winsor Dam, Quabbin
Spillway and Goodnough Dike, and review of available documents, did
not reveal any evidence of failure or conditions which would warrant
urgent remedial treatment. The projects are well maintained and are
in excellent to good condition.

The Quabbin Spillway and auxiliary spillway at Winsor Dam are
adequate to safely pass the the test flood, estimated to be
16, 300 cfs, without overtopping the dam. The estimated maximum dis-
charge since the project was completed 40 years ago, was 1600 cfs in
April 1953.

B. Adequacy of Information. Generally, available drawings
and other information were adequate for this Phase I Investigation.
However, there is insufficient information to evaluate embankment sta-
bility under static loads and forces due to earthquakes.

C. Urgency. The recommendations for additional investigations
and remedial measures outlined in Sections 7.2 and 7.3, respectively,
should be undertaken by the MDC within 24 months after receipt of this
Phase [ Inspection Report.

D. Need for Additional Investigation. Additional investigations
should be performed by the Qwner as outlined in Section 7, 2.

7.2 RECOMMENDA TIONS

1. An investigation to assess the stability of the downstream
slopes for both Winsor Dam and Goodnough Dike, under stat-
ic and earthquake loading. The assessment should include
the potential for a failure and/or excessive movement dur-
ing a seismic event. To perform the required analyses, test
borings and detailed laboratory testing will be required to
provide data.

2. A new level survey on seven settlement observation points
at Goodnough Dike, in particular to check tl» 1973 data at
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Sta. 17, If the survey indicates a continued rate of settle-
ment greater than at adjacent pins, consideration should

be given to expanding the study to investigate the cause of
greater subsidence and the area affects.

7.3 REMEDIAL MEASURES

A. Alternatives. Not applicable.

B. Operating and Maintenance Procedures. The following re-
medial work should be undertaken by the MDC to correct deficiencies
noted during the visual examination:

1. Repair the lining of the former diversion tunnel at Winsor
Dam. While the cracks and leakage in this tunnel pose no
threat to the dam itself, a collapse of the tunnel roof could
cause the rupture of an outlet conduit and reduce the control
capabilities of the reservoir level.

2. Repoint the Quabbin Spillway weir masonry to maintain the
structure in good condition.

3. Periodically remove brush, saplings and rockfalls from the
spillway discharge pool and discharge channel.

4. Due to the size of the project and the "high' hazard poten-
tial classification, the MDC should develop a formal emer-
gency preparedness plan and warning system, in coopera-
tion with local officials in communities downstream of the
project.

5. Make periodic visual observations of wet areas downstream
of Goodnough Dike, noting carefully the extent of the wet
area, evidence of active seepage into the area and related
information for correlation with rainfall, snowmelt, reser-
voir level, etc. The objective of this activity will be to de-
termine whether the wet areas are related to reservoir
stage or are merely surface manifestations of seasonal ef-
fects of rainfall, etc,
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6. Repoint the lower courses of the Intake Structure stone
masonry exterior walls.

7. F1il animal burrow holes on upper berm of Winsor Dam
near right abutement.
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! APPENDIX A

i i INSPECTION TEAM ORGANIZATION AND CHECK LIST
Page No.
§ F VISUAL INSPECTION PARTY ORGANIZATION 1
[ VISUAL INSPECTION CHECK LIST
f Winsor Dam Embankment 2
[’ Outlet Works - Control Building 3
. - Qutlet Works - Conduit 3
Outlet Works - Qutlet Structure (Power 4
[‘ House) and Outlet Channel
. Auxiliary Spillway at Winsor Dam 4
[‘ Quabbin Spillway - Spillway Weir, Approach 6
and Discharge Channels
Goodnough Dike Embankment 8
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VISUAL INSPECTION PARTY ORGANIZATION

——

NATIONAL DAM INSPECTION PROGRAM

Dam: Quabbin Reservoir: Winsor Dam, Quabbin Spillway
and Goodnough Dike

Date: 29 June 1978

NPT

Time: 8:30 a.m. to 5:00 p.m,

Weather: Clear to partly cloudy, hot

L emen

Water Surface Elevation Upstream: El. 529,73 (B.C.B. Datum)

Stream Flow: Not applicable

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

L Ee e SRR N P GEGIY TU Y GG ¥

Present During Inspection:
Harold E, Mellin, Jr., M.D. C,
David Ashendon, M.D.C.
Harold Willey, M.D. C.
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

i 3
'
’ DAM :__Quabbin Reservoir: Winsor Dam DATE :_29 June 78
} AREA EVALUATED CONDITION
3 WINSOR DAM EMBANKMENT
Crest Elevation Originally, approximately El. 551 to ElL.
' 553 to allow for settlement
1 Current Pool Elevation EL 529,73 (B.C.B. Datum)
- ' Maximum Impoundment - El. .531.03 on April 18, 1953
-y to Date
3 Surface Cracks None observed
’ Pavement Condition Very good; minor random transverse
=3 cracks {n asphalt concrete
3 F Movement or Settlement of None observed (see text for crest settle-
: Crest ment data)
: Lateral Movement None observed
) i : Vertical Alignment Excellent
‘ ) Horizontal Alignment Excellent
- . Condition at Abutment and Approximately 6 to 8 in. of embankment
i i at Concrete Structures settlement adjacent to intake structure
H ~ -is visible
1 ! Indications of Movement of No structural items on slopes. However,
\ Structural Items on stone wall adjacent to intake structure ;
; Slopes has moved laterally and has gettled !
; | " (see photographs) ‘
$ 1 Trespassing on Slopes Frequent, no restrictions on downstream
' grass slope
' l Animal Burrows in Embank- | Several noted on upper berm near right
i ment abutment
: Vegetation on Embankment Grass in good condition, mowed recently
¢ Sloughing or-Erosion of None observed of any significance
L Slopes or Abutments
Rock Slope Protection - Light dumped riprap on upstream slope
[ Riprap Failures above berm, heavy riprap below berm;
irregular but {n good condition; no fail-
ures observed
[ Unusual Movement or None observed
Cracking at or near Toes
, Unusual Embankment or None observed
L ! Downstream Seepage
: Piping or Boils None observed i
s Foundation Drainage None ;
: Features
- §
' f
! Bl  nay & aomen, we.
CAMBAIOGE, MASSACMAETTS

APPENDIX A-2 ‘
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_ VISUAL INSPECTION CHECK LIST
Y NATIONAL DAM INSPECTION PROGRAM

: DAM:__Quabbin Reservoir: Winsor Dam DATE :_28 June 78

]
t AREA EVALUATED CONDITION

Toe Drains None

Instrumentation Systems Eight "'pins" for measuring settlement of
crest of dam (see text)

Two abandoned (lost) observation wells

v e,

OUTLET WORKS - CONTROL
BUILDING

a. Concrete and Structural

General Condition Good to excellent
Condition of Joints Some mortar missing in exterior joints at
riprap level

Spalling None noted

Visible Reinforcing None noted

Rusting or Staining Incidental rust on interior steel columns

Any Seepage or Efflores- Efflorescence at bottom courses of block
cenee

Joint Alignment Good

Unusual Seepage or Leaks Not observable ;
in Gate Chamber _
Cracks No major cracks noted

b. Mechanical and Electrical Equipment reported to be in operable con-
dition, no apparent deficiencies ob~
served

OUTLET WORKS - CONDUIT

General Condition Mainly not observable, underground; top
of 68~in. conduit exposed in former
stream diversion tunnel; tunnel not
illuminated

Former stream diversion tunnel lining
contains numerous cracks; moderate
leak in roof of tunnel 450 ft. from
power house at apparently old patch and
cracks.

——— L
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i ' VISUAL INSPECTION CHECK LIST
) NATIONAL DAM INSPECTION PROGRAM

DAM:__Quabbin Reservoir: Winsor Dam DATE :_28 June 78

- -

- ——"

AREA EVALUATED ‘ CONDITION

OUTLET WORKS - OUTLET
STRUCTURE (POWER HOUSE)
AND OUTLET CHANNEL

a. General Condition of Con-

crete and Masonry Good condition
Rust or Staining Underside of roof stained
Spalling Shrinkage cracks in bond beam below roof
Visible Reinforcing None observed .
Any Seepage or Efflores- Efflorescence present lower portion of
cence walls lower floor. Water on floor from
unknown Source
Condition at Joints Good
b. Electrical-Mechanical Equipment reported to be in operabie con-

dition - no apparent deficiencies ob~ .
served. Reported cavitation, problem
with control valves corrected by orifice
plates

¢. Channel

Loose Rock or Trees A few trees overhanging channel
Overhanging Channel
Condition of Discharge Good - riprap
Channel

AUXILIARY SPILLWAY AT
WINSOR DAM

a. Channel Upstream of Weir

General Condition Excellent .

Floor of Channel Flat, covered with grass mowed recently;
three trees; some brush at entrance to
channel; gravel road crossing channel
floor just upstream of weir creates
minor obstruction to flow

. .
CAMBRIDOS, MASBACUNETTS
APPENDIX A-¢
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM:___Quabbin Reservoir: Winsor Dam DATE : 29 June 78

AREA EVALUATED CONDITION

b, Weir

Crest El. 536
General Condition Only crest of circular weir visible; crest

topped by large rectangular granite
stones, typically 4 to 5 ft. long and 3 ft.
wide; good condition ’

c. Channel Downstream of Weir | Grass lined then wooded; cross-country
flow

APPENDIX A-5
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM
DAM:_ Quabbin Reservoir: Quabbin Spillway DATE 29 June 78
AREA EVALUATED CONDITION

QUAEBIN SPILLWAY - SPILL-
WAY WEIR, APPROACH AND
DISCHARGE CHANNELS

a. Approach Channel _

General Condition

Loose Rock Overhanging
Channel

Trees Overhanging
Channel

Floor of Approach Channel

b. Weir and Training Walls

General Condition of
Masonry Joints

Rust or Staining
Cracks

Any Visible Reinforcing
Any Seepage or Efflores-
eence

Drain Holes

¢c. Service Bridge

General Condition
Walkway

Guides
Flashboards

Good
None of any significance observed

A few small trees overhanging channel,
but not significant
Not observable

Good; several spots of vegetation in upper
joint; some mortar missing especially
in lower portion; bottom joint eroded

‘None observed

Vertical cracks at each end and center of
highest portion of weir

None observed

Seepage observed at highest joint; trace of
moisture along bottom of high portion;
seepage at end of high weir portion where
it abuts rock; efflorescence present in
high portion of weir - at junction with
rock, mid-height and lower portions of
weir

None observed

Good

Good condition
Excellent condition
Good condition
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Quabbin Reservoir: Quabbin Spillway

DATE:

29 June 78

AREA EVALUATED

CONDITION

d. Dischaiie Channel

General Condition

Loose Rock Overhanging
Channel :

Trees Overhanging Channel

Floor of Channel

Other Obstructions

Good

Evidence of prior rock falls from left face

(see text)

Young trees at top of rock walls; few in

channel but not significant

Irregular bedrock surface; some blocks of
rock from rock cuts, especially at en-

trance to channel
Some brush growth

APPENDIX A-7
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM:__Quabbin Reservoir: Goodnough Dike

DATE : 29 June 78

AREA EVALUATED

CONDITION

GOODNOUGH DIKE

EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment
to Date

Surface Cracks

Pavement Condition

Movement or Settlement
of Crest
Lateral Movement
Vertical Alignment
Horizontal Alignment
Condition at Abutment and
at Concrete Structures
Indications of Movement of
Structural [tems on Slopes
Trespassing on Slopes

Animal Burrows in Embank-
ment
Vegetation on Embankment

Sloughing or Erosion of
Slopes or Abutments

Rock Slope Protection -
Riprap Failures

Unusual Movement or Crack-
ing at or near Toes

Unusual Embankment or
Downstream Seepage

Piping or Boils
Foundation Drainage
Features

Originally, approximately El. 551 to El,
553 to allow for settlement

El. 529,73 (B.C.B, Datum)

El, 531.03 on April 18, 1953

None observed

Excellent; a few minor random transverse
cracks in asphalt concrete

None observed (See text for crest setile-
ment data)

None observed

Excellent

Excellent

Good (no concrete structures); dike abuts
rock at both ends

No structural items on slopes

Frequent, no restrictions on downstream
‘grass slope
None observed

Grass in good condition, a few small bare
areas; grass mowed recently
None observed of any significance

Light dumped riprap on upstream slope
above berm, heavy riprap below berm;
irregular but in good condition; no fail-
ures observed

None observed

Two unmowed areas at downstream toe of
embankment; water clear; no flow ob-
served (See photos)

None observed

None

APPENDIX A-8
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VISUAL INSPECTION CHECK LIST

NATIONAL DAM INSPECTION PROGRAM

DAM :___Quabbin Reservoir: Goodnough Dike

DATE' 29 June 78

AREA EVALUATED

CONDITION

CAMBRIDGE, MASSACHUSETTS

Toe Drains
Instrumentation Systems

HALEY & ALDRICM, INC.

None

Seven "pins'' for measuring settlement of

crest of dike (See text)

One abandoned (lost) observation well
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- APPENDIX B
LIST OF AVAILABLE DOCUMENTS AND
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1
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1
i
i
i
i
i
i
I

PRIOR INSPECTION REPORTS

LIST OF AVAILABLE DOCUMENTS

Winsor Dam
Quabbin Spillway
Goodnough Dike

Quabbin Reservoir Contracts

PRIOR INSPECTION REPORTS

Winsor Dam
Date
Undated
26 February 1974

23 March 1976

" Quabbin Spillway

Date
Undated
26 February 1974

23 March 1976

Goodnough Dike

Date
Undated
26 February 1974

Unknown

By
Unknown
Mass, Department of
Public Works
Mass. Department of
Environmental Quality
Engineering

By

Mass. Department of
Public Works

Mass. Department of
Environmental Quality
Engineering

By
Unknown
Mass. Department of
Public Works

Page No.
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25
26

37

43

44



i
i
; DRAWINGS
5 ' Sheet Acc.
' 2 24102
f ' 11 4311
: 12 4311
l 13 4311
. 4 24104
8
10 24110
' 17 24117
. 16 24116
11 24111
' 12 24112
' 2 23402
8 3908
' 9 3909
4 23404
l 3 23403
l 17792
17641
|
|
|
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Main Dam Embankment
General Plan

Main Dam Core Wall Overburden -
Geological Data - Sheet 1

Main Dam Core Wall Overburden -
Geological Data - Sheet 2

Main Dam Core Wall Overburden
Geological Data - Sheet 3

Main Dam Embankment Profile
on Centerline of Main Dam

Main Dam Embankment Cross
Section of Top of Main Dam

Main Dam Embankment Intake
Works ~ Intakes

Main Dam Embankment Auxiliary
Spillway

Main Dam Embankment Spillway
Channel - Sheet 1

Main Dam Embankment Spillway
Channel - Sheet 2

Dike Embankment General Plan

Dike Core Wall Overburden -
Geological Data - Sheet 1

Dike Core Wall Overburden -
Geological Data - Sheet 2

Dike Embankment Profile on
Center Line of Dike

Dike Embankment Typical Cross
Sections

Winsor Dam Embankment Settle-
ment of the Embankment

Dike Embankment Settlement of
the Embankment

Page No.

55
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60
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LIST OF AVAILABLE DOCUMENTS
QUABBIN RESERVOIR CONTRACTS

The following list is intended as a guide to obtaining additiona§
documents on Winsor Dam, Quabbin Spillway and Goodnough Dike
available at the MDC, 20 Somerset St., Boston, MA 1

Contract No.

2 Borings Swift Dam Site
3 Air Photos, Swift Valley

23 Borings - Belchertown, Enfield, Ware

30 Stream Control Works at Main Dam

32 Constructing Exploratory Caissons

36 Constructing Core Wall at Dike

38 Construction Core Wall at Winsor Dam

45 Explor. by Shavel Cuts - Main Dam and Dike

50 Embankment at Dike

52 Main Dam Embankment
118 Misc. Construction at Winsor Dam and Dike
119 Pylons at Winsor Dam
148 Sale of Power - Winsor Dam
149A Hydraulic Turbine - Winsor Dam
149B Generator - Winsor Dam
149C Switchgear, Bus Reactor, Metering Outfit, ;

Control Panel - Winsor Dam '
149D Transformer - Winsor Dam
149E Substation ~ Winsor Dam
149F Storage Battery and Charging Equipment -
Winsor Dam

150 Installation of Power Plant

RN
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WINSOR DAM
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G. M abbin Dike. Winsor Dam and Sgillway )

The grass cover on the embankmant forming the dike was noted to
be o.k. The toe area of the dry side was in good condition and dry.
The road on top of the embankmant was in good condition and there
was no evidencs of settlemment, sunken arsas or cracks. The rock
i1 slope on the reservoir side of the dike is in good condition.
Water in storage was abserved to be quite low but appeared to be

. highar in slevation than at the time of the previous inspection.

The main dam, Winsor Dam, was noted to be in good condition.
The turf cover on the downstream slops was good. Soma arsas
spparestly are being re-loamed, treated and seeded. The tos area
of this main dam was dry. - :

et ——————————

pr— e  —— e —— e —

The rock filled portion of the main dam on the reservoir side was
. in good condition. The road across the dam was o. k.

The spillway structure was again observed to be completely d=-y.

) The spillway has not been wet for many years. However, the
lavel of water cbserved this year is at the entrance to the spillway
forebay and thus is the highest noted in many years. The stone

_mascnry of the spillway and the crest were observed to be 0.k,

In the opinion of the undersigned, ‘tbc dam, the dike and spillway |
are in the same good condition as previously reported, and are sase.

— ¢ cmmm— —— .
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SoxxfTown_ Ware . County _ Eampehire . Den No.__2-8-%00-14,

Nems of Dam____Quabbin -Visser: Das .
Mass. To

Topo Sheet No. 14D . Coordinmates: N__ 869,000 v & 372,500 .

Date
Znspectad by:__3. C. Salls, P.E. _, On_Peb, 26, 1978 . last laspectice_ 1970 _ .,
See Also Quabbin Spillway No. 2-8-309-1B & Goodnough Dike No. 2-8-309.1C
2 .

Y oamm/s: Ae of____ November 1972

par: Assessors_3X __, Reg. of Deeds ___, Prev, Insp, , Par, Contact I___.

1,_ Metropolitan District Cozmission, Wingor Dap - Ware %d.. Selohertown, Maas
Naze 5t. « do. Cicy/Soun State Tel. No.
— 5t. @ Bo. —City/ o “Stats  Tal. No.

iy rowa T — T T

b R)
o . CAGETAITR: (if amy) e.g. superintendent, plaut mmpager, appointed by
sheentes Owmer, sppointed by sultl owners.
Mr. Jobn W. Copithorme, Supt.

~

Quabbin Reservoir, M.D.C. Winsor D J 217 o X
Naze S5t, « No, City/Town State Tel, No.
-
Y .
‘-) ! N See Dan.
Ho, of Pictures Takan ose , Sketches _See dsscription of Dam,
Plans, Vhare_ Io M.D.T. office at Juabbin .

@mam: (4f dam should fail completely)®

L m-————' ’. m——-——'

2, Modarete . b, Dasswrous_ T .
Comente:__ Assuxing complete fatlure .

s ce ==eThig. veting mAY change A8 land use changes (future development).
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Dl Mo, __2.8-700-14
«lde ) g
See also 24
OUIMLETS: OUTLEY CONIROLS aMD DRAWDOWN

Innh structure st um:h-utarly ond or dam for M8"
No. 1 location and Type: 68

Contrels Yes , TYPE: _ Gats valve and slide valve .
Agtowstic_ . Msmual X . Operstive Yes X __, No .

Comments:_At tine of inspection axtomatic acresns being ioasallsd . -

No. 2 Locatian and WL_JW!I‘I_-M..M——'
Controls__Yss , Type:_ Plashboarda .
Automstic . Mamual X . Operative Yes _X__, No____ .
Commmpta:  Smillwey has not functionsd as yet

b.)besﬁmmm;z Anxiliary spillwvay 1200 £¢. southwesterly of end of dam.
Controls__No , Type: : .
Astomstic . lMamual + Operative Yes____ , No__

Cnsterm::u.aﬂspxu Srt.m cmnwnu
Cozmepty:__or about 17 24. bolowtog!abgg res .

Drawdowe present Yes J Op-ntsn Yes X , No____.
Conments: See No. 1 nEn - lmr istak

Varies ~ 1#:1
@ DAM UPSTREAM FACE: Slope__to 31l , Depi: Yatar at Dam 140 re,
Naterial: Tw?, . Eeush « Trees . Roexk £i11 - Masooxy . Wood .
. 10 th:La.k
Othar 2 berma on sicpe .

Conditiom: 1. Good X 3. Major Repairs .

2. Mizor Rapairs . 4, Urgent Repairs______ _ .
Comments: For details of slope ses sketches - sheet #2

-~

t8,) .
DMWMz Sope__2:1 %o 2 3/l .
Waterial: Toer I Brush i Trees_. Mook PU1__ . Masomry . Vood .
Other 2 berms_on slope. Slope drainags installed .
Condition: 1. Good X __ . 3. Major Repairs____ __ .
2, Mizer Pepaire__ . 4, Urgent Repatrs_______ .

Commenta:__AScess roed to powerhouse; outlet ytzueturs and beEISBiRg Of e
Cxicopee aqueduct crosses slope

APPENDIX B-8




Lo b oo M

- ) - 2- " D NO.__2-8-%00-14
@ €
@ OUTLETS : OUTLIT CONTROLS AND DRAWDOWN
¥o. ; Location and Types__Quabbin Agueduct st N300,700, EX9, 500 .
w__;[._l, TePE: In Distwict 3 - Woreester Coumnty .
aytomstic___ . amual . Operative Yeo X _, No___.
Comenta:_Aqueduat to Wachusetts Reservoir asd to Bosten
No. 2 Loeation and Type: .
Controls s TTPE:
Automstic . Mamual ____ . Opemstive Yes _ __, Fo____.
Conments : .
Fo, 3 location and Type: .
Contrals s T7pe: .
Agtomstic . Mamal . Opesative Yes__ _, No____.
Catments: .
m.wm Yes____, Mo . Oparative No
1 DAM UPSTREAM FACE: Slope , Dep<: Yater at Dax .
Material: Tur? . Brush « Trees___ . Roek 2211 . vasonry _.Wood .

Condition: 1, Good . 3. Major Aeprirs .
2. Minor Rspairs N 4, Urgent Repai>s .

Condition: 1. Good . 3. Major Repadrs_______-

2, iizor Repairs . k. Urgent Repeirs________.

i

i

[

L

[

|

'

'

l Y
: ey
1

1

'

1

1

1

|

|
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; Duit M. 2830004

EMERGENCY SFILLIAY: Available_ Yes . Nesded No ,

Haight Above Normal Water 6 __PFt. suxiliary spilivey
wadty 2005 Pe, Haight 34 Pe. Material ggmmwm;
Candition: 1. Good__ X . 3. Major Repeirs .
2. Minor Repairs . M Urgent Repairs____ .

Commanta:___See abeet 6 of sketches - Note: See also Quabbin ﬁ‘ WAy,

Daz No, 2-8-309-1B .

Hmmnmqvmmm: &; P, Adove . Below .

Top Dam X P.L. Prineipal Spillway. .
Qther .

Normal Freeboard o7 P,

®Sm@mm NOTED :
Growth (Trees and 3rush) on Zmbankment _ Nore .

Apnimal Burrows and Waahouts
Nons. Nots precise levels in 1910 show
Damage to Slopes or Top of Dam___sgbazicrent has sersled 1,%0 24, = .

Gracked or Damaged Masonry None seen .
Bridance of Sespuge__Mizor seepage - handled by drairaze gystax .
Evidence of Piping__ Nots seen .
Leaks Noans seen .
Browion None noted ‘ .
Trash and/or Detris Impeding Flow None .
Qogged or Blocksd Spillway No. - Note automatic scresning eguipment being .
ins T tima icspection.
Other .

APPENDIX B-10
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2. Minor repairs needed .
3. Conditiomally safs - mmjor repairs nseded .
&, Unsafe .
S, Reservoir impoundment Do longer exists (explain)

Recommend removal from inspection list . .

>
@ REMARKS AND RECOMMENDATIONS: (Fully Explaia)

This dam across the Swift River forms the (uabtin Reserveir. It is an earth embanik-
ment 2600 feet long and over 155 fest high. There i3 a concrete caisson core wall
with its top somewhere near the original ground line which extands to bedrovck located
on the centerline of the embankment. The earth embadimsent is & full hydraulic £ill
structure with a riprap shell an the upstream face and with a loam anmd tur? surface
on the downstream slope.

An examination of the embaniment, the intaks structure, snd the outlet structure or
powerhouse found no visible defects. The examinatian included viewing the intsrior
of the outlet tunnel and viewing ths interior of ome of the intake structure wells
in an uwatersd cozdition. At the time of the inspectiop automatic screeding devices
were being installed in the inmtake wells and as a part of this work the bearing
trackets for the gate operating shafts were being rehabilitated,

Core drillings of the concrets in the interior of the intake wall obtaized from the
drilling of anchor bolt holss for the installsation of the screening device showed
the concrets to be in azcellsnt conditian.

The two cbservation wells originally installed in this dam are no longer usable and
0o information on recent observsation was available. Precise levels were taken oo

the top of the daz at frequent intervals until 1957 and again in 1973. These showed
s settlement of about 1} fest in 1573 with about a4 third of the total settlexment
occurring detween 1557 and 1973, & period when the reservoir wvas at & relatively low
level., This dam was originslly designed with a 2 oot camber to allow for settlement.

——- | ——— ..

Mr, Mellin, the Assistant Superiztendent, accompanisd us o our imspeetial,

RCS/ s /ox
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LISTRERTIC? CF 2l

PISTRICT __ 2 .

Date ___Pebraary 26, 1978 LXeprTows _Ware
Nams of Dem Quabbtin "Winsor” Dam

Ses also Dam Fo. 2-8-306-1B ~ Quabbin Spillway & No. 2-8-309-1C Goodnough Dike

1. tase. Rect.
Location: Topo Sheet No. 15D Coordinates ¥ _8450,000 T _3=1.%00

Provide 84" x 11" in clear copy of topo =ap with location of
Dam cleerly indicated.

Access from Ware Ad. "R=e., 9" about 2¢ i, espterly fIum Jumction withk Ris, 22 -

' Sub=xitted by 2~ Spl1le, B 2 Dan No. 2-8-%00-14

About 2500 ft. (§ mile) northerly from Rts. 9 on Winsor Dam Rd. - road goes gvardca:

2.
Yoar built 1936 - B Year/s of subsequant repsirs 1970

—ted

2 Purpose of Dam: WVater Supply p < Recreational

Plood Control Irrigation Other

-

A, 186 sq. mi. plus limited diversion from Ware River watershed of 58 sq. mi.
i ] Drainage Area: sq. xi. acres.

- Type: City, Bus. & Ind. Dense Res. Suburtan ______ Marael Pum 158

Vood & Scrub Land _8%8 Slope: Steep_J1S%  lMed. 58 Slight 10% .

s ﬁ-a Q. o,
* , 28,704
Normsl Ponding Aree: hores; Ave. Depth __
, Iopoundoents __412 billion  sals.: an. water degipgiR.1e-
i Silted iz: Yes No N aApprox. Amount Storage irea ___Unkoown

y é.
' No. and type of dwellings locatsd adjacent to pond or reservoir
[}

i.8. summar homes ete. Only residesces of cperating persaomel

7.
! Dizensions of Dam: Lamgth __ 2500 f%. Nax. Height _ 195° fo.
Freeboard 22 ‘°|. ;-___‘OP'_ af ,."g‘ fad |
Slopes: Upetresm Pace _Varies 14 <o 1 to 2:1 riprap
Downstreas Pace _Varies 2: to 2 3/8:1 wur?

Vidth scroes tep 38 3/M - paved roadway
See sketches atached.
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Classification of Dam by Maverial: -
Eareh X Cenc. Masonry Stone Masonry
embankment —

Eydraulic 7107 e
Tipber Rocksil) Other Concrete ssisson core wall
8a. ’
Den Type:  Gravity I Straight __y  Curved, Arched . Other Slight curve
Overfiow _ Non-avertlow __ X AT east end
—— ——
9.
4. Description of Present land usage downstressm of dap:
— 90 Srural; ____ 10 & wrkamdeveloped villages of Bondsville & Trve
B. Is there a storsse area or flood plain downstream of dam which Rivers
cculd accompodate the impouncment in the svent of a coamplete
dam failure? Yes No _ X
C. Character Downstream Valley: Narrew __ X Vide Developed 10«
Rural 90% __ Urban
10.
Risk to life and property ia event of complete failure. *See Dote below.
No. of pecple _Say 2 - 700 before Chicopes ver
No. of homes &‘ bouses defore villages of Bondsville & Three Rivers - say 2 - 00
bomes before Chicopes River
No. of businesses _ Numercus in villages
No, of industries eral MW“ Ting plants
Wat - 2
No. of utilities A T7pe .E-l'npa}! .1’21:-‘1{‘:. or‘tl,}ou;mc &
“Tansmission lines
Railroads _Boston % Mjine & Vermont Central R. 2.
Other dams Bondsville Upper Dam No. 3=7-227-11 & Bondsville Lower Dem No. BeT=2T=1:
Other _ State Pish Zatchery - mmerous toun highways and bridges and Routs 9 State
Eighway
.

‘:ﬁ il;ote_hﬁt dam to this form showing secticn and plan on 33" z 11" eheet.

RCS ok ® Note: Riak to life apd property culy along Swift River comsidered. Depage is

dttaclhmensts
Locus Plan
Sketches

lixely on Chicopee River, slso.
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INSPECTION HEPORT . DAMS AND XESERVOIRS .
f" LOoCATTION:
Qty/Tomgars . Comty _Mesoehirs . Dem No. 2-$-308-IA
Naze of Dy .
Mass, ZAsct.
Topo Sheet No,_ 340 . Coordinates: N__469,000 s E_2371,500 .
Date
Inspected by:_Hersld T. Shuway ; On_Garch 23,1976 . Last Inspection 2-26~74 .
Sas also duatoin Sollleay No, 2-8-309-1 eng Goodnouoh Dike Wo, 2-8-309-1C,
4 20‘

\./ OLER/S: As of Mgreh 23, 1976
per: Assessors , Beg. of Deeds , Prev, Insp._X__, Per, Comtact _X .

1._BSetr n ¢ C. sion, @ '] L]

Nane St. « No, City/Town State Tel. B3,
2. .

Naze 3¢, « Na. City/Towm Stata  Tel. Lo,
3. —— . -

T St. « No, C:eywut I

)
~ . CATETAZR: (if sny) e.g. superintendest, plant manager, appointed by
absentes owmer, sppointed by multi ovmars.

Supt. of Quadbin Reserveir

8. 0. C, Winsor Oem, Wars Road, Selchertown,fass. 413=323-6921
Naowe St. « No. icy/Towm State Tel. Moo

’ v No. of Pletures Taken _fong . Sketches_See description of Dam.
T Flans, “here__In 8,0,C, 0ffice filge 8t Winsor Osm Headousrtare .

S

Se ’
O DEOREE OF HAZARD: (4if das siwuld f£ail camletely)®

// 1. Mnor . . 3.« Severe .
a‘ m”“. .‘ mxﬁ.

Coemarrts:_A2ausing comolste fallige,
= —This-TRting my change a8 lacd use chsnges (futurs development).
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) - Doid NO._2ogo3pel -
. .2 e ;
OUTLETS: OUTLET CONTROLS AMD DRAWNDOWN f .
South sestsrly snd of dam=lntaks structizs for 48"diameter
No, 1 Location and Types and 63" dismetsr conduits gutlst tunnel .
Conrtrals_Yes , TYPE: Gats valve and slids valve. .-

Automatic . Mamual X .- Operstive Yes X, MNo .

CompantssAll in good condition pse ®.0.C. parsonnel.’ -

No. 2 Looation wnd Types Ses Qusbtiin Spillway Das No. 2-8-309-18 .
Controls_Yes , Type:_flash boards.
Autometic o Msousml X __ . Operstive Yee X __ , ¥o____ .
Comenta: §10r sespage in drop sall, ses Dem No. 2-8-303-18 reert, .

Mo. 3 Looatian and Type:Auxiliary spillway 1200 ft. south sestsrly of end of daa,

Comtrols__ e Type: .

Automtic , Mamual + Oparative Yes s No .
Crest of auxilisry spilleay 6 ft. above reserveir flow lime eor

Comments:_abgyt 17 ft, Delow 00 smbgniment, .
Dreciown present Yes X _ , No . Opsrative Yes_ X _, Ko .
Comments:_§es Mo, ] pvove-lowsr intaks.

@ 14:1 variatla
-/ DAM UPSTREAM PACE: Slope_to 311 » Deptt Yatar at Dam__ 1852' 2 .
Material: Twr? . Brush ¢ Trees____. Rock 411 X . Masenry _ .Wood __ .
i8¢ thisk
Othar__3 berws on sloos .
Camdition: 1. Good X ___ . 3. Major Repairs______.
2. Minor Repairs o A, Orgent Repairs .

Commenta:_All slooces soosersd stabls,sligneent and grade sopsarsd good,

-

- ~

@ DAN DOVISTAEAX PACE: Slope_211 $a 2 /4l .
Material: Torf y . Brush & Trees__. Rook P11 ___ . Masonry __ . Vood____.
Other 2 Derms on aloos..alsos gdrainsgs ioatallsde .
Coodition: 1. Good_3X __ . 3. Major Repasrs_ . _
2. Mizer lepairs . N Urgeet Repairs___ . /’

Commenrte:_Acgese rosd t9_power housei gutlat atauctuzas and haoinning af Lhizsose
squeduct crusses slops. $lepe sppearsd stabls. ;/
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- Dall NO. 2,8,100,12
-3 ~——
- § -
DERGINCY SPILUIAY: Available Ygp . Keeded - .
Eaight Above Normal Watef ¢ o
Wideh 20012 Pt Hedght 3 tpa P, Matarial w;.;;n a".,:; .
Conddtion: 1. Goed ;. _ . 3. Major Repairs .
2, Minor Repairs . b, Urgent n-wn .
Comenta:_Zaa alag Quabbin Solllsay Oad Moo 2-8-309-18
@ummnmaormm 23k __Pt, Above o Balow X .
Top Dam_X F.L. Pringipal Spilluay. .
Other .
Noreml Fresboard 23 = FPe.

®mwmmm:
Growth (Trees and Rrmash) on Exbanlment__ MNong found,
Anizal Burrows and Wasbouts
Damage to Slopes or Top of Danm
Cracked or Damaged Mascury_Nong found,

fane found., Notes a:-ciu.lonll 1n 1970 show
> $12, .

Bridence of Seapage_8incs seepsgs, hsndled by drainsge systeam,
Sridence of Pixing_ None found,

leaks  Nane found,

Trosion_None found, )

Trash and/or Detnris Impeding Plow __ Woone,
Qogged or Blocked Spillway
Othsr
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DAM MO, 2-8-308-14

re-
P

!
3
£
g

&. JEnor ropaire ded

2, Tomditiszalily safe - zajor =spasrs nseded

U, Unsale .

S. Reservolr izpowndoest 20 lecger exiats (explzia)

Rscotmend resovel from inmgmection liss

"y

57)
Tt KRS AND PECOMMTIOATIONS: (Fully Brolain)

This is the sain das forming the Quabbin Ressrvoir. It is an sarthen esbaniment
with a concreta caisson core wall, The esbaniment {s 2600 fest long and 155! = highe
The riprap stons shell on the upatrses side appsared stable se dic ths turfed
alops of the downstrses sids, Sose slight seepage smae noted but did not appear to be
af any hazsrd to das. It wes not poasible on this inspection to visw the intsrior
of outlst tunnel or intaks sells but all extaricr surfacss wers checkad and appeared

bR aw gy

L%
[y good.
N
2
-3
e —
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G. @bbin Dike. Winsor Dam and Spillway ¢

The grass cover on the ambankment forming the dike was noted to_
be o.k. The toe area of the dry side was in good condition and dry.
The road on top of the embankrment was in good condition and there
was no evidence of settlement, sunken areas or cracks. jnu rock
£i11 slope on the reservoir side of the dike is in good conditinn.
Water in ato'.r;p was observed to be quite low but appesared to be

. highez in elevation than at the time of the previous inspection.

‘The main dam, Winsor Dam, was noted to be in good condition.
The turf cover on the downstream slope was good. Some areas
appazently are being re-loamed, treated and seeded. The toe area
of this main dam was dry. -

- e T T T —
r 0

The rock filled portion of the main dam on the Teservoir side was
. in good condition. The road across the dam was o. k.

The spillway structure was again observed to be completely dry.
The spillway has not been wet for many years. However, the
“level of water observed this year is at the entrance to the spillway ‘
forebay and thus is the highest noted in many years. The stone !
masonry of the spillway and the crest were observed to be o. k.

- In the opinion of the undersigned, the dam, the dike and spillway
are in the same good condition as previocusly reported, and are safs.

— ¢ —— — —
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DISPECTION REPORT . DuifS D RESERVOIRS

@ LOCATION:

TXETown_Mare . Couwsty_ Eapapire . DanNo._ 2:8-%00-13,

Naze of M.J&E't_a_s.a%mi— .

Mass, QTe
Topo Sheet Na._1AD ., Coordinatss: N__ 470,200 » E__375.000 .

Date
Inspected by:_R. C. Salls, P.E. , On_Peb. 26, 1978. Last Inspection 1970 .
See also Wabbin Winsor Dam No. 2-8-309-1A and Goodnough Diks No., 2-8-309-1C

2.
‘. CMRER/S: as of __ Novwsber 1972 ~

par: Assessors__2X , Peg. of Deeds____, Frev, Insp, , Ber. Comtact I o

le__ Metropolitan District Cuﬂ.nicn. Winsor Daz -~ H’m aa., mamm. Mass.

“Hame St. « No. City, Towo State  Tsl. No.
z.- ——— S ——————
Nane St, « No. City/Towvm State Tel. No.
Do R
Taoe 3t e Cloy/Toun _ Juate  Ted, No,

.. CARETATIR: (if amy) e.g. superintendsat, plant mansger, appointed by
sbsentes owmer, appointed by miltl ounsrs.
Mr. John W. Copithornme, Supt.
Sabmmm__muw:c—;nwa

3t, « No. City/Towm State Tel, No,

e
- 5
\.) ! Ske See
¥o. of Plotures Takem 12 M tehes descr: <ption of Dam.
Flans, Vhere At M.D.C. of2ice st Suabbin

Copy af photo attached.

Se
me:(umwrmm)' .
} 1. Miser . 3. Severs__ X .

e ———————————"

2. Modsrats . M, Disaswrans .

masts:___Assuming complete failure J
urne = ==oThis veting BAY changs as land use changes (future developmsnt),

UCTIRD? SRS S
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- ~ notwo,_2-8-%5-18
ea2. —

é. Ses Inspectioca Report for Quabdbbin §
O OUTLETS: OUILET CXRFTRCLS AND DRANDOMN "¥ingor Dam" Bo. 2-8-309-14

Bo. 1 loostion and Type:

Comrtrals , TIPE; .

Automatic . Hasual __'. Operative Yes ., No___,

Cosmants : .
¥o. 2 m ad Type: .

Contrals , Types .

Automatic_ . Memual . Operative Yoo, No____ .

Commants : .
No. 3 location and Type: .

Controls s Type: .

Automstic . Manual . Operative Yes _ __, No___ .

Commenta: .
msm;:en:a gxﬁ,. h.—i—'. Operative Yes_____, X Y .

1. *Reservoir flow line at

DAM UPSTREAM PACE: Slope_ 1 _to 3.27 y Deph Water at Dam_crest of dag - ZEl. 50
Cut granite

Material: Tz . Brush « Trees . Roek £113 . MNasenry I .Wood .

Othar, .
Condition: 1. Good___ X . 3. Major Repairs .
2, Minor Repatirs . %, Urgent Repairs .

Commenta:__* At time of inspection water gbout 10 $0 12' below crest of spillyey.

'30
3 DAM DOWNSTAEAX FACE: Slope___1:1 .

Matertal: Nof___ . Bruah @ Trees_ . Rock PA11___ . m Vood___ .
Other .
Contitien: 1., Gocd X . 3. Major Repadrs .

2. Minor Repairs . b, Urgest Repatrs______ .

Comments:__ This spillway has act finetioned for yeery

APPENDIX B-27




3 Daif NO._2-8-%09-12
toT £

@msm: Available Yes . Needed No
Beight Above Norsal Water 6 .

o Esrth channal
Wadeh 200=_ M. Height 3 -8 Pt Material _ Masonry weir .
Condition: 1. Good X . 3. Major Repeirs .

2. Minor Retairs . &, Urgent Repairs .

Commenta: See sbeet No. 6 of sketeh with deseription of Winsor Dam

RN Y Ov‘-m'm. . —

¢ -

@mmum&:wmm:_g_n.mn o Below _X. .
Top Den I P.L. Principal Spillway .
Other___12 £3, below clest of shiz gvillwey crest .
Normal Freeboard o S o N

@MWMMW:
Growth (Trees and Srust) on Exbankment  Nope

Anizal Rurrows and Washouts Hone

. . Damage to Slopes or Top of Dan None .
Cracked or Demaged Mascnry_____ Neme fownd .
Bridence of Seepage__lNone seen - 20 water in approach chammel

o Bridence of Piping _None seen - 5o water in approach charmel .
Leaks None seen - o wetsr in approack channel
- Brosien ) None .
Trash snd/or Debris Impeding Flow_  Nooe : .
Qlogged or Mocked Spillway None .
Othar .

vl el SR OGN R O s G0 M W B TR 0 SR SN @8 ew AW
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DAl WO.__2-8-%09-18

2. Mizer repeirs needed
3. Comaitionslly safe - mjor repairs ded
. TUnsafe

5. Baservoir izpoundment Do longer exists (explatn)
Recomnend removal fyom inspecticn list

@mm AND RECOMMENDATIONS: (fully Beplairn)

This is the overflow spillway for the Juabbin Reservoir and is locsted northwestsrly
from the westerly end of the Winsor Dam about 1500 feet. It consists of s side
channel spillway structurs with granite stooe masonry weir crest 370 feet long with
1ts crest at elevation 530 or At ths reserveir flow line slevation. There 12 a
s8ort 35 3/4 foot long weir section with the granite stome maAsonyy walls crest at '
slevation 528.0 but with provisions for stop logs to elevation 5%.0. 4 picture '
of this portion of the spillway weir is attached. This weir wall varies in height '
¢ with & saxim= of around 13 fest., The approach channel, the side chacnel trough
and the downstresn slope are all in rosk axsaveriom.

At the time of the inspection water in tha reservoir wvas below to elevation of the
bottam of the approach chasmel., Mr. Mellin, Assistant Superintendent, who accompanied
{ us on our inspection, said that last year was the first time in many years that thare
¢ was sufficisnt water ia the reservoir so that s boat could enter ths approach chammel
. and that 2o water had flowed over spilivay weir wall since 1961.

VO B P e W80

.-;d-

The Quabbin Spillway sppeared to be 1o axcellent condition with all the mesomry of
the crest and spillwvay vall without any svidence of detsricrstion, Dot even a BOrtar
Joint requiring pointing.

BCS/sa/v
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- CSTALITICY OF Dl

pISTRICT 2 ¢ .
Subitted by _R. C. Salls, P.E. Dan Ho. 2-8-305-13
Date Pebruary 26, 197% oeopr'Tom _ Vare

Yame of Dem __ Qaabbin "Spillway®

Mass. Rect.
locstion: Topo Sheet No. %D Cocrdizates N _ 470,200 g _J73,0

Provide 84" x 11" in clsar ecopy of topo mep with location of
Dam alsarly indicated.

Pt hd eagt with

] - .. Rte. Dam Rd, =
Just after crossing Wiaser Deam.

Year butlt _ 197% - % Year/s of subsequant repairs Unknown
Fpose of Dem: Uater Supply _ X Recreatianal !
Plood Control Irrigation Other :

186 sq. miles - plus limited diversica from Ware River - watarshed 58 eq. miles
Draioage Area: oq. mi. seres. .
Type: City, Bus. & Ind. Dense Res. Suturban Rurel, Farm_1%%
Vood & Serub Land _ 855  Slope: Steep 155 Med. 75K suugne 108

38.6 »q. xi.
Bormal Ponding dres: 23,704 Asres; Ave. Depth 150 £
————— -—.-ﬂ-w .
Impoundment: _ 412 llico  qals.; Max, water de uﬂson.
S11ted in: Yes Mo ADprox. Amenmt Starsge irves

No. and type of dwellings located adjacent to pond or reserveir

1.0, Samer homes ets. _ Rasidences of opers rsonzel !
* oM 30 .
Dinmnsicus of Dam: Length _See Note Nax. Beight 10 £4, -
Presboerd Z3' when reservoir at flow level
Siopes: Upstresn Pace a

Downstregs Page 1i1 DaTTer - Eranite aascary

Width across top _ Crest
370! masonry crest at 530 plus 3 "3/ 47 atop io€

. REVeEneA - O

:
: |
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———— Y -~
)

"

Dam Ko. 2-8-05.18

-~

8. -
Classifisation of Dem by Msterial: ¢
(- Oranite
t Barth Cons. Masenry Stons Masonyy X
Tizber Roakfild Other
8a. ’
Dem Type: Gravity _ X _ Streight _____ Curved, Arched Othar

9.
A. Dascription of present land usage dounstresm of dam:
—_Sraral; 10 % mcimwr developed - = villages of Bomisville ‘

n.nm-mmaammemam Bivers
mw.amwammuam
dam failure? Yes

C. mmmnvmum_x Wide Developed 10%
Boal 9% Orben

Risk to life and Property {2 event of complete failure. * See note below.

No. of pecpls Say 2 - 00 bafore Chicopes River

No. of homes ’Woshtmmlofw.mmuvm-
- boused defore Chicopse River
No. of Susinesses _ Numercus in villages

No. of industries Seversl uw::m placts
Water SUpplY - pole iines for tnlepbane

No. of utilities _ & Type _and eleetric plus electric
Railroads Boston & Maine apd the Central Vermont R. R,
on “mm‘gg gﬁ.;-?-m-u and Sondsville Lower Dam No.

N Other Stats Pish Natchery - mmerous town highway and bridges - also
Toute 5 State Highwey

n‘ ’

AMﬂtg_ﬁda %o this form showing secticn and plan ea 8}" = 11" sbhoet.

RCS vk * Note: mum.mmmmnmsmﬁnrm. Damage 1is
Attachments also likely an Chisopee River.

Locus Plan :
Sketchas !

P PN PUQ PV PV AN e PR e ey e P Y

B e IR
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1
EXECUTIVE OFFICZ OF ENVISO!MENTAL AFFAIRS
IEPARDMENT OF ENVIROIENTAL QUALITY ENGR.
DIVISIDON QF WATERWAYS
Netropolitan District Commission
VWindsor Dam ” y
Wave Road 100 Naskea .%mv ﬂaﬁw 1774
Selchertown, Na. .
Narch 2, 1977
Re: lagpection Dam 12-8-309-13
Quabbin Spiliway Dam
Dear Sir:
on March 23, 1976 » An Engineer {rom the Massschusetts Department

of Public Works mads 3 visual inspection of the abcve daz. Cur records indi.
cate the owner to be Netropolitan District Commission + If this iaformation

is iccorrect will you pleass notily tiis offize.

The inspection was made in accordance with the provisions of Chapter 253 of
the Massachucatts General Laws as arenced (Cars Safety Act). Chacter 706 of the
Acts of 1975 transferred the lurisdiction of the so-called "Dams Safety Prograa”
to the Commissicnar af the Department of Eavirommentali Quality ngineering.

The results of the inspection icdicats that this daz is safe; however, the
following conditions were noted that require attextion:

SET REMARKS AND RECOMMENDATIONS ON REVERSZ SILE.

We call these conditions to your attertion defore they become sericus and
WMOre expersive to correct. With any correspondaccs plaase include the cumber of

the Cam as indicated above.
LR
Joiin J. Hannon, P E.

Ao Chief Engineer

ce: Francis J. Noey
Russell Salls
Supt. Quabbin Reservoir
8.D.C. Windsor Dam '
Ware Road :
Belchertown, Ma.
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REMARKS AND RECOMMENDATIONS

This is an overflow spillway for Quabbin Reservoir built of granite stone masonry
and is 370’ long with its crest elevation at 530.0. TAis spillway runs in & northerly-
southerly direction and at the northerly end there is a short spillway 34.5 long running
east~west. This gpillway crest is act elavation $28.0 with provisions for stop logs to
elevation 530.0. One stop log was in place at time of inspection with water overtopping
this stop log 10” to 12" or jusc 6" below crest of mein spillway. This is the first time
since 1961 that the water level of ceservoir bas reached this elsvation.

Nr. Donald Slongwhite of the X.D.CQ Winsor Dam Neadguarters accompanied the inspection
tour. He stated that the seepage from the 3pililway dropwall would be closely checked and
the masonry joints would de investigatad as soon as feasidle.
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v DISPICTION REPORT - DAS 4D RESIRVOIRD

@ LOCATION:

feaxflown__Nars . County Sescerime .- Dem So. 28,3018
Nams of Dam Quadbbin "W .

“Mass. Rect, :
Topo Sheet No. 8 D . Coordinstes: N___870,200 o E_3T8.000 .

Dste :
Inspected by:__Harold 7. Shamwsy , OnNareh 273, 1976. Last Inspestion 2-26-78 .

1'2.'
U GmER/S: As of_ Maren 73, 1976

per: Assessors_____, Bag. of Deeds____, Prev, Inep,_X , Per. Cantact _ X __ .

1. Matropolitan District Camzission, Winsor Dem, Vare Md., Belchertown, Mass. ]
Nane St. & No. Clty/Towv State Tel. No.

2.* M ——
St, & No. City/Tovm  State  Tel. Bo.

Soee. ———
_Nage St State

B
' ~ . CARETAIZR: (if any) .5, superintandant, plant sanager, sppeinted by

absentee owner, appointed by multi owners.
Suparistendent, Quabbin Aessrvoir,
M.D.C. - Winsor Daa, Ware Rd., Belchertown, Masa.
Name 8St, « No. City/Toun State Tsl, No.

P ¥o. of Pictures Taken Noge . Sketchee See description of Dem.
Plans, Where__At M.D.C, OfIice st Guabbin Headquarters - Winagr Des.

@memxm (12 dam should fail complvtely)®

/ ' 1. Mizer . .03 Severs_X_____ .
2. Modarate o .O w—__.

Cammanrtas - ’ “
1
comm —meThiy- pating may change as land use changes (future develommest).
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' . Dait W.__2-8-305-18 Q-

m:mmnm
Northerly wd of msin spillway - quarry atone fased erest
Ko. 1 Location and Type: ow -1 By
evation.

Contrals Yes , TOL: Stop logs

Actomatic o Mamual T . Operative Yes_ZX , No,
m:mrﬁm%agmng of inwpeetion .
700 <o ! northsssterly of Winsgr Dam ~ quarrisd stoos
¥o. 2 Looation and Type:_fseed @ain spiliwey - 370'V.z Z3'2E. |

Cantrals Noms , Typet
dutomatic . Macual . Operstive Yee__ ___ , No___ .
Commarta: STOFt of 8ain apillway st elevation 5%° - normal flow line of yeservoir

No. 3 Location and Type:
Controls + Typs: ' .
Axtosatie . Memual . Operative Yes _  , No___ .

Cozmenta: .

Drewdown. t Y Oparstive
Cogments: m"‘ - 5 sud 'I—"hur Dam hwn“llo. !-B-M .

7)) ax UPSTREAM PACE: Slope_ 113,27 . Depth Yater at Dem_§' to 12 .
te

. Rock f£111___. Mescwry X .Wood

Yeterial: Turf . Brush « Trees___
Other .
Comdition: 2. Good__ T . 3. Major Repairs s
2. Minor Rapairs_______ . 8§ Urgest Repairs .
Commentss ¥ )
@ DAM DOWMSTREAX PACE: Slope__ 111 .
Cut Gramite
Material: Tt . Brush & Trees_. Mook Pl . Mesonry X . Vood .
Othar .

Comditdcn: 1. Good ____ . J. Wajor Rapatrs_________.
2. thnorNepatrs__ X . N UrgwtRepasre . '

*eteocn casnscn trough joints Detween gracite bBleeks - vater level ﬁtua
———— YN TRY

.
’
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DalliO.__2:0-20-1

-’-

@msm: Available_YeS | eeded .
Baight Adove Normal Vatee S pe.
LY 2000 P, Reight % 3o Pt. Meterial  Masoprv weir .
Contiticn:s 1, Good__ I . 3. Major Repairs .
2. Minor Repairs . b, Urgent Repairs .

€.

Commantat 9 ditch and we ars to be well ained and s e,

-
-

®mmnmomz 1/2 P, Above o Below X .

Top Dem :

P.l. Priscipal Spillwey__ I

Other Vater level at elev. $29.%
Normal Preeboard 54 PL.

@?o‘mmmmm:
Growth (Trees and Mush) an Exheniment Rone found

Amimal Burrows sod Washouts Nooe found

h—naam-emum None found

Cragked or Damaged Mx2s=~—v Nooe found

Bridance of Sespage_ Minor sespage noted om main spiliway dropwall .
Bridence of Piming Nooe noted

leaks _Fone moted = —_—

Trash and/or Detris Impeding Flov Fene found
Quagsed or Mosked Spdlismy_ . Booe fomd

Othar,
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Dan M0, 2-8-309-18

é. XNizor repairs needsd p 4
7, Soniitiomally sife - DAjor Tepairs nsedad
4, Jnsafe .
€, Reserveir irmomdrert no lozger exista (explain)

Recommend remcval from inspecticn list : .

5
i
|
:
g
!
i

masonry and is 370' long with its crest slevatica at 520.0. This spillwey
uns in & Dortheriy-soutberly direstion and at the anortharly end there is a
short spillvay 3.5 lang running scast-smst. This spillway erest is &t sleva-
tion 536.0 with provisions for stop logs to elevation 530.0. One stop log
vas plage at time of inspection with watsr overtopping this stop log 10°
to ov crest of maia spillway. This ia the
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G. Quabbin Diks, Winsor Dara and Soillway

The grass cover on the embankmaent forrning the dike was noted to (
be 0.k. The toe area of the dry side was in good condition and dry. 4
The road on top of the embankment was in good condition and there
was no evidencs of settlement, sunken areas or cracks. The rock
fi1) slope on the reservoir side of the dike is in good condition,
Watsr in storage was observed to be quite low but appesared ta be

. higher in elevation than at the tirae of the previous inspection.

The main dam, Winsor Dam, was notad to be in good condition.
The tarf cover cn the downstream slope was good. Some araas
apparestly are being re-loamed, treated and seeded. The tos ar

r— s T e Tt ———

1'.hc roek filled portion of the maia dam on the reservoir side was
in good condition. The road across the dam was o.k. |

The spillway structare was again observed ts be complataly dry,

The spillway has not been wet for many years. However, the
“level of water observed this year is at the entrance to the spillway

forebay and thus is the highest noted in many years. The stone
_mascary of the spillway and the crest were observed to be o. k.

- In the opizion of the un:hisign'.é. the dam, the dike and spillway
are in the same good condition as previcusly reported, and are safe.

— . eme—— - - —— -
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TMSFAcTION REPORT - DaiS LD RESERVOIRS
@mnuu:
TR/ Towm____ Vare ' o County_ _ Hmwpsbire . Dam Ne._ 2-8-00.1C ,

Hame of Dan Quabbip '% Dike" .
Mass. cte

Topo' Sheet No._ 18D ., Coordinates: ¥__ 873,900 , E___3B4,000 .

Jate
Inspected by: R. C. Salls, P.E. on Peb. 26' 12!'; Last Iaspection 127.;_ o
Ses also Quabbin "Winsor” Dam No. 2-8-&“ and Quabbin "Spillway” No. 2-8-309-1%
s, ¢ GIER/S: As of, Novesber 1972 —~

par: Assessors__ZX __, Reg. of Dewds____, Prev, Insy, , Per. Comtact__2__ .

1. Mstropolitan District Commission, Winsor Dam, Ware Rd., Selchertown, Mass.
Nazs St. « No. City/Touwn State Tel. Mo,

Nace St, « No. City/Towm State Tel. Bo.

AR,
| e ‘
“ase 3t, ¢ No, Cy/Tom __Stase  Jel. No,

o0
-, CARSIAZR: (if anmy) e.g. superintendent, plant manager, appointsd by
abesntee cwmer, appointed by milti ownare.
Mr. John W. Copithorne, Supt.

Hape

St, & No, City/Towvm State Tel. No,

Y 4
\:9 DATA:

No. of Pietures Taken None . Sketches_See dergription of Dem.
Plans, Whare At M.D.C. gF.iu 8t Quabbin N

@ IRGRIS OF BAZAMD: (if dam should fail sswpletely)®
' 1. Mizer . 3. Severe_________ .
2. Moderste o b, Disamswrows___ X .
Commants:__ Assuxing complete Zallure .

. - —=ofhis-vating msy changs s# land use changes (future development).
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Duit w0, 2-8-309-1C
aQa .

OUTLITS : QUTLET CONTROLS 4ND DRAWDOWN See Inspection Repart for Quabtbis "Winsor Jam”
O No. 2-8-309=14.

¥o. 1 Location and Type: .
Contrals + TYPE: .
Astomatis_ . Mamal . Operative Yes ___, No____.

 Commanta: .

Mo, 2 Location and Type .
Controls_______, Type: .
dutcmatic_ . Manual . Operative Yes ____, Vo __ _ .

~ Varies 14:1 <o
DAM UPSTREA4 PACE: Slope 23l , Deg%: Uater at Daz__ 1735-

Material: Twre + Zeush « Trees . Rocz £111 X . Hasomry, JWood .
Other 2 Der=s on slope - rock 411 thickened 10' thick at reservoir flow line elevation

Condition: 1. Goed X . 3. Major Mepairs .
2, MWinor Repairs . M. Urgeat RBepairs .
Comments:____Por details ses sikptch - shest 3,
. e
'9 DAM DOMNSTREAS PACE: Slope_ 2:1 and 281 .
Material: Turf_ X . Brush i Trees___. Rock P11 Masonry . Vood ___.
Condition: 1. Good X . 3. Major Aepairy .
2. Minor Repairs R §, Urgemt Repairs .

Cozments: Note: Ore “resh woodthuok hole found on lower -omnorly portion of
!38’2% ;vap u:d/or besver iupoundmant Just south of esst access road - umx‘

P Y= VT BT,
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Daid MO, 2-8-303-1C
- ’ - i A—

@msm: Availsble_Yes . MNeeded No .

Height Above Normal Watar § __ Pt. auxiliary spillway
" Earth chapnel
Width 200- ™. Height 3 to d P, Material __Msgopsv weir .,
Condi tion: 1, Good _ X . 3. Major Repairs .
* 2. Minor Repairs . 8, Urgent Bspairs .
Cozments:___ 3ee sheet § of sketches for Winsor Dam No. 2-8-306-14.
See also Suabbin. Spillway No. 2-3-&18 .
wmnmcwmmw: 22 __Pt, Aove » Below I .
Top Dam__ X Pl Principal Spillway .
Other .
Normal Presboard L) e,
@ SOMARY OF DEPICIENCIES NOTED:
Growth (Trees and Brush) on Spbanioent None

One {resd woodcnuck noie on Jower portion of
Animal Burrows and Washouts southwestern downstrears alope

Damage to Slopes or Top of Dam_ None. Slope mowad and furf cared for
Cracksd or Demaged Masonry Roue
Bridence of Seepsge  MIZOT sespage - bandled by drainage system

Evidence of Piming Nooe sewn .
Leaks None seen .
Erosion Noas seen .

Trash apd/or Dedris Impeding Flow Kone

Clogged or Rlocked Spilliay Raze .
Othar .
APPENDIX B-46
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DAl MO.__2.8.-30a-1C

!@ OVERALL CONDITION:
1, Sate____ I .
2. Minor repsirs needed .
3. Conditicoally safe -~ major Tepairs needed .

4, Unsale .
S, Reservoir impoundmant no lsoger exists (explain)
Recommand removal from inspecticn list .

@ ADMARKS AND RECOMMENDATIONS: (Mully Bxplain)

This dike closes & low ares westerly about 24 miles of the Wizsor Dam and closes of?
the head of the 3eaver Brvok valley. It is a full hydraulic 111 embanigrent 135 Teet
high and 2600 feet long with & concrete caisson core wall froa the approximate lavel
of ‘he originmal ground to sound badrock along the centerlire of the Aam. The embank.
ment upstoeaxm slope bas a riprap shell in good condition. The dowmstrean slope is
covered with a mowed tur? in good condition with surface water and seepage cantrollec
by s drainage system. A singls woodchuck hole of recent origin was found on the
lower soutinmstarly por=ion of the slope but Mr. Mallin, Assistant Superintendent,
said that this would be takan care of during spring maintenance.

There vas originally an observation well gear the ceptar of the dam wipch wvas
abandcned around 1941 and filled with loam 830 30 recent observatians are available.

Precise levels were taken along the top of the dam st frequant intarvalsy wmtil 1957
and & set was taken iz 1971, These showed a total settlement of about 1f feat in
1971 with about 1/3 of this setilement occurricg during the period from 1957 to 15T1.
This dam was originally designed with a 2 foot camber to allow for settlement. :

RCS/ 38 /ve
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-~ SSETRIFIICS €T AL -

A

DISTRICT 2

Subritted by R. C. Salls, P.E. Daz No. 2-8-309-1C

Dats __ Feb. 26, 1974 T Town __Ware
Name of Dam Quadbin "Goodnough Dike"

1.

: liass. Rect.
Location: Topo Shset No. 15D Coordinates ¥ __473,000 E b non

Provide 84" x 11" i clear copy of topo map with location of
Daz clesarly indicated.

oS I ket r o Y./
Cemstery northerly vis Enfield Rd. about 8/10 mi., then righ® on Dike Rd. for
2l

2.

Year tuilt _39% - B Year/s of sudsequent repairs 1970

3.

Purpose of Dem: Water Supply X Recreatiozal
Flood Cantrol Irrigaticn Other

1B6 sq. mi. plus limited diversion from Ware River watershed of 98 eq. mi.
Drainage Areas: 8q. =i. acres.
Type: City, Bus. & Ind. Dense Res. Suburban Rural,®ars 108

Vood & Scrub Land 855  Slope: Steep 1585 Med. 758  sSlight _ 10%

Se

,os Q. =i,
Bormal Ponding Ares: _ 267,708 Asres; Ave. Depth

Izpouncment: 812 villion gzals.; Haz. de7 IEer?'h.
S{ited in: Yas Ko &7prox. Amount Storage Ares _[Oniroun

6.

Ro. and type of dwellings located adjacent t3 pand or reservoir
i.e. sumer homes etc. ___ Residences of ODETALISK Deraconal

Dimensions of Dam: Lleagth 2180 f%, Max. E;;.';htt 1= ;:
o t BD. t
Presboard op wmg vhen full
Slopes: Upstream Pace h 2.1

Downstreas Pace Varies 2 to 24:1 - tur?
Width across top 38 3/3 - paved moadhay

APPENDIX B-48




e i e S e 2 3 1

- —_ &
<

Dam No. __ 2-8.300.1C

"
)

8.
Classification of Dan Yy Miterial:
Earth X Canc. Mascnry Stone lMasonry
Hydraulic fill embanicpens
Tizsber __ Rocicrsny Other Concrers caissen core wes
. .
Dez Type: Gravity _IX Straight _ X Curved, Arched Other
overflow Non-overflow X
3 y
A. Description of present land usage dounstream of dam:
f‘i 100 £ rural; 2 wrhmx developed
j B. Is thare & storsge arss or flood plain downstresz of dam which
. could sccomodate the ispoundment in the event of a complete
3 ‘e dam fatlure? Yes No X
; ; C. Character Downstress Valley: Narmow _ I Wide Developed
: : Pural Urtan
i ”
i sk to life and property in event of complete fallure. # See nots below.
: ' Bo. of people __ 5
] . ’
; v Bo. of homes Swumhnu-l?:eottms
1 { No. of Businesses __ None
: 1. No. of industries __ None
M Ci<y of Soston water supply
No. eof utilities 3 Type Electric and + Yima
s t Electrical transmission line
. Railrosds __ Nane
Otber dams FPepper Mill Pond Dam No. 2-8-309-2; Beaver Lake Dam No. 2-3-309-3
l ’ Othar Boute 9 - plus 2 town rveds
.
{ Attach Sketch of dam to this form showing section and plan on BA" z 11" sheet.
! * Risk to life and jroperty only on Beaver 3rook, possibility of sxtensive
RCS/vk damage along Ware River in Palmer.
Attachments
! F Locus Plan
3 14 Skatches
[
'
t
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CONTRACT 52 £~187 2
, 36 SHELTS IN 857

| Commenmrolih

/ ‘ Messochusette

LEGEND
S Rock eufcrops
“ast Bormg eolion end  numbe-

. Z Te Limits of sprovt lend o
A . 277 weeded eres .
< \_/I . - . Swom'

2 e v o S AR 3
' ¥ * ~ o .. Paths
. - R R 73:'\ sveoeSuggested borrow oreos
e S L ad \ . TPAS! Test pit locotien on¢ r.-geo
“ast o pyld . M
7y

ht
'
: : Shove! cuts B, D ane € siowe
.“ | ﬁ full heve been  compietec  wrzes
)

¢ previows controct

Culs JE L MNPondk sniwn
‘}a delled 0re Leng rrecve’es Ly *ne
Commussion, some Ly Liwe” shove’
These mvest.galions w it bt comD.elec
ond recorcs cvariobie by vune 17193¢
Note@ i~ This eree us resereec fo-
conslroctran of buiidings  wreer
anelher coniract . ang the Clentrecters

aperglons meor hiy eree she!! pet
mrertere widh the! werh .
(Ve |
A

Notes -
Clerelnns . Boston Cily Bese .
4 Coircmetes ond bearmys - Guatin (Innmr{r Swil? RKiver ; Pesereer
fem .
The plon, protiie ond crogs sectroms of e More Do Emsenk-
oowl see Shotts 1.4 end 3 respeciively
A of inrestipat o borrom it meterwls mer be
i seen of lthe office of the Unginver . Prelimmery investyqaioors mndsatr
suitoble molorwis lor e wnger loms 8 ond i mey be foord »
e Permitted borow Arees © Mt lhe Lontroctr mi Je svewed M
bdorrom from ony /rrnillf( areas ooy W Ihs erfen tre’ i met-
sriols ors selisteclory for ther miended wse . v afdiimn. terse's
for wse_onder Nem 15 mep ba obtoioed Irom olner perm.:vee ocoes
bolboor Elor. 30 mere thon 1008 fee! spsireem from lhe spstreem
. foe of M dom . .
Ty esisiemee of oria solfiswmty o swleble metormis fo- Now §
: "aydhr;’lnbn,wkn.m%.’.l’nrnm

| COMMONWEALTH OF MASSACHUSETTS
METR. DISTR. WATER SUPPLY COMMISSION
i QUABBIN RESERVOIR

AIN DAM EMBANKMENT
SENERAL BLAN_
PR ———
f JUNE 1,19% @

fue Com 33-2.528 - Ace 24.102
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ser e g, surfece . e e
- -~ —————
. ——
L0 - — . - 1 . s e ST N
l veo 3 // ¢ JApprorimate surfece of bed rock o ‘5 \\\ SPILLWAY BRIDC
-— e n ——— — . _—— e e e . - - - P — . —— . - e . . - -
% ‘ e - ! D (See Sheets .
; /” lﬁcurvnw Flom_Line Liev 5300 S e SPILLWAY w‘"}/ (See Sheet 13) | ~ -
530“‘ —— —/r— TSI "L Ller M - \\ - _ ”f .- e i e m e - - ‘ A - -
I bl ol ; | D!1SCHARGX“POOL \ \\
820 — ——p e e e — — - ———d —
// APPROACH CHANNE 3 N
) N
. E N I
o : ' AN
500 A —— - - N - - =2
: )
490 _— — .
o ° \"pproninuh theoretical bottom peyment o
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: APPENDIX C
SELECTED PHOTOGRAPHS OF PROJECT
Page
LOCATION PLANS No.
Winsor Dam and Quabbin Spillway 1
Quabbin Spillway 2
Goodnough Dike 3
PHOTOGRAPHS
Page
No. Title Roll Frame No.
1. Winsor Dam Monument, Located at Right 12 4 4
Abutment
2. Downstream Slope, From Left Abutment 12 10 i, 4
3. Roadway Crest and Downstream Slope, 12 9 5
From Right Abutment
4, Upstream Slope Near Left Abutment 12 11 5
S. Upstream Slope From Roof of Intake 12 15 6
Structure
6. Entrance to Intake Structure, at Crest 12 8 6
of Dam
7. Stone Masonry Walls at Roof Level, Intake 12 6 7
Structure
8. Stone Masonry Wall Left of Intake Structure 12 7 7
9. Intake Structure 12 16 8
10, Gate and Screens Inside Intake Structure 12 17 8
11. Auxiliary Spillway and Approach Channel,
Looking Toward Quabbin Reservoir 12 21 9
12, - Crest of Auxiliary Spillway 12 20 9
13. Quabbin Spillway, Overall View 11 0A vi,10
14, Quabbin Spillway Weir 12 3 10
15. Spillway Weir and Bedrock, Water Flowing 13 13 11
' From Drill Holes
16. Spillway Weir at its Highest Point 13 8 11
17. Spillway Weir Showing Vertical Crack in 13 9 12
Granite Masonry
18, Closeup of Vertical Crack 13 8 12
19, Side Spillway with Stoplogs 13 23 13
20. Side Spillway and Walkway 12 2 13
21, Approach Channel to Spillway 13 25 14

.
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PHOTOGRAPHS (Continued)

Page
No. Title Roll Frame No.
22, Discharge Channel From Spillway 13 4 14
23. Rock Cut at Entrance to Spillway 13 20 15
Discharge Channel, Left Side
24, Rock Cut at Entrance to Spillway 13 14 15
Discharge Channel, Right Side
25.  Spillway Discharge Channel Below 12 25 16
Highway Bridge
26. Goodnough Dike Monument 11 1A 16
21. Roadway Across Embankment 11 2A 17
28. Downstream Slope From Right Abutment 11 3A 17
29. Downstream Slope From Near Toe of Dike 11 7A vii, 18
30. Unmowed Wet Areas Near Downstream 11 104 18
Toe

31. Seepage Through Paved Ditch, Downstream 11 8A 19
of Wet Areas

32, Upstream Slope 11 15A 19

33. Settlement Observation Pipe on Upstream 11 11A 20
Slope Near Crest of Dike
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From Left Abutment

1. Winsor Dam Monu-
ment, Located at
Right Abutment
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3. Roadway Crest and Downstream Slope, From Right
Abutment

4, Upstream Slope Near Left Abutment
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6. Entrance to Intake Structure, at Crest of Dam
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3. Stone Masonry Wall Left of Intake Structure
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10. Gate and Screens
Inside Intake
Structure
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11. Auxiliary Spillway and Approach Channel, Looking
Toward Quabbin Reservoir

12. Crest of Auxiliary
Spillway
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14. Quabbin Spillway Weir
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15, Spillway Weair and Bedrock, Water Flowing From
Drill Holes

16. Spillway Weir at its Highest Point

APPENDIX C-~11 1

. y -




Aauosep ajjuear) uj }ydea)
j}oeI) 1ed1II3A Jo dnasod *g1 1eonaap Suimoyg J1ap Lempdg °Ly

APPENDIX C-12




20. Side Spillway and Walkway
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22, Discharge Channel From Spillway
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23. Rock Cut at Entrance to Spillway Discharge Channel,
Left Side
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24. Rock Cut at Entrance to Spillway Discharge Channel,
Right Side
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27. Roadway Across Embankment

28, Downstream Slope From Right Abutment
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30. Unmowed Wet Areas Near Downstream Toe

APPENDIX C-18




g _[d

N

.

31, Seepage, Through
Paved Ditch, Down-
Stream of Wet Areas
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33. Settlement Obsgervation Pipe on
Upstream Slope Near Crest of Dike
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APPENDIX D
OUTLINE OF DRAINAGE AREA AND
HYDRAULIC COMPUTATIONS

OUTLINE OF DRAINAGE AREA

Drainage Area Map

COMPUTA TIONS

Size Classification, Hazard Potential Classifica-
tion, Test Flood, Drainage Area,
Maximum Probable Flood, Historical Data

Development of Unit Hydrograph for East Branch
Swift River

Development of Unit Inflow Hydrograph for Quabbin
Reservoir - Land Portion

Routing of Inflow PMF

Dam Failure Analysis

Field Notes
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DISPOSITION FORM o

P ot voe ol this laem, 200 AR 340-13, the propenent agensy Is TAGCEN.

"RETERENCE OR OFFI1CE $7880L MY 3]
Oam Inspection Final Report
NEDED-E
1o Chief, Design Branch Faou Chairman, oaTE 4”“"7' cur
Chief, F & M Branch Dam Safety Review Soard .
Chief, Water Control Branch !

. \.

1. Attached 1s a sipgle copy of the final report for -
Winser m%ﬁ&ﬁm‘_ fun, Tdentity No.MAQOSPS , casz4 doo.50.
c=00d v 2

2. Pleas: a?ceruin that the report is acceptable in accordance with your
Branch comments or {nstructions given to the Architect-Engineer at the
Review Board Meeting.

3. If acceptable, retain the copy for your files and be prepared to sign
the (master apprc’ml sheet on_L&_g-i-J .

4. If the report requires further work or cormtion. notify the undersigned
4s soon as the determination is made.

§. The cost code for this review {s ABAO 20700000000,

Inc) TIERSCH
as 3




DISFPOSITION FORM

Por woo of this loem, 000 AR 340-13, 1he proponent agency s TAGCEN.

RCELRInLE OR OFF1CE STbOL Y3

Dam Inspection Final Report

.\.

. 1. Attached 1s a sipgle Sopy of the final report for
WrnSovr

2. Please a?certain that the report is acceptable in accordance with your
Branch comments or instructions given to the Architect-Engineer at the
Review Board Meeting.

3. If acceptable, retain the cop‘ for your files and be prepared to sign
the (master) approval sheet on

L (]

4. If the report requires further work or correction. notify the undersigned
as soon as the determination 1s made.

5. The cost code for this review is ABAO 20700000000,

- cn

Inc} TIERSCH
as .

NEDED-E
0 Chief, Design Branch FRO% Chatrman, oATE 4. 0c4-, 78 cuty
Chief, F & M Branch Dam Safety Review Board
Chief, Water Control Branch !

M,%# &!([mg 8sm, ldentity No _Eﬂ_.;“_:‘.ﬁm
Eae0d ouv




Lk e g

This Phase ! Inspection Report on Windsor Dam, Quabbin Spillway & Goodnough Dike
has been reviewed by the undersigned Review Board members. In our
1 opin!on. the reported findings, conclusions, and recommendatfions are
consistent with the Reconmmended Guidelines for Safety Inspection
] of Dams, and with good engineering judgment and practice, and 1s

hereby submitted for approval.

' Ondy InCtaed

CHARLES G. TIERSCH, Chairman
- Chief, Foundation and Materials Branch
: Engtneering Division

gn Branch
Engineering Division

' SAUL ER, Member T
Chief, Water Contro) Branch
Engineering Division

APPROVAL RECOMMENDED:

Chief, Engineering Division







