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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 022%4

REPLY TO
ATTENTION 5¥ -

NEDED LUC UG ey

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

Inclosed is a copy of the Nash Hill Reservoir (MA-00550) Phase I

Inspection Report, prepared under the National Program for Inspection of
Non-Federal Dams. This report is based upon a visual inspection, a -
review of the past performance and a brief hydrological study of the -T{J
dam. 1 approve the report and support the findings and recommendations g
described in Section 7 and ask that you keep me informed of the actions
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taken to implement them. This follow-up action is vitally important. ;d
Copies of this report have been forwarded to the Department of Environ- -{5:
mental Quality Engineering, and to the owner, Commonwealth of AN
Massachusetts, Metropoitan District Commissfon, Boston, MA. Coples will {{f:
be available to the public in thirty days. }j}:
I wish to thank you and the Department of Environmental Quality e
Engineering for your cooperation in this program. E;?

Sincerely, R
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o Incl C. E. EDGAR, TII —"‘--‘2' st B
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MAO00550

Name of Dam: Nash Hill Reservoilr

Town: Ludlow

County and State: Hampden County, Massachusetts

Stream: Chilcopee Valley Aqueduct - outlet discharges into Harris
Brook, a tributary of the Chicopee River, in the
Connecticut River Basin

Date of Inspection: August 22, 1980

Nash H1ll Reservoir is a 25 million gallon water supply
reservoir which provides storage for the City of Chicopee. Water
is transmitted Into and out of reservolr by the Chicopee Valley
Aqueduct. The reservoir was completed in 1950 and 1s entirely
surrounded by a 1900-foot long earthfill embankment. The maximum
height of the embankment is 26 feet and the top varies fron
Elevation (El) 424.5 to 425.2 (National Geodetic Vertical Datum of
1929). A gatehouse on the top of the embankment contains the
spillway, which 1s an overflow weir, and operating mechanisms on
the aqueduct pipes and on the low-level outlet. The splllway is
18 feet long with the crest at E1 419.60. Discharge over the
splllway flows into a dry we;l which 1s drained by a 20-inch
low-level outlet. An emergency spillway 1s located on the top of
the embankment at the south end of the reservolr. The emergency
spillway is 40 feet long, and the crest is at E1 424.2,

There are deficiencies which must be corrected to assure
the continued performance of the embankment and reservoir. This
conclusion is based on the visual inspection of the site and a
review of the available data. Generally the project is in good
condition.

@
The following deficlencies were observed at the site: GRS
- animal burrows on the top and downstream slope of the embankment, R
cracks in the mortared stone masonry on the crest of the emergency e
splllway, and settlement of the retaining wall at the top of the Y
embankment adjacent to the gatehouse. Tl
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Based on Corps of Engineers' guidelines, the dam has been
classified in the small size and high hazard categories. A test
flood equal to the full probable maximum flood (PMF) was used to
evaluate the capacity of the spillway. The test flood outflow is
4y efs, resulting in a reservoir level in El1 422.0. The test
flood would not overtop the embankment. Hydraulic analyses
indicate that the spillway and emergency spillway can discharge a
cormbined flow of 55 cfs, or 125 percent of the test flood outflow
with the reservoir pool at the top of the embankment.

It is recommended that the Owner repair the deficlencies
listed above, as described in Section 7.3. The Owner should also
implement a program of biennial technical inspections, a plan for
surveillance of the embankment during and after periods of heavy
rainfall, and a plan for notifying downstream residents in the
event of an emergency at the reservoir.

Repair of existing animal burrows should be conducted
immediately by the Owner. The remaining measures outlined above
and in Section 7 should be implemented by the Owner within a

period of g.weanrs after receipt of this Phase I Inspectio eport.
ST,
T e — -

Edward M. Greco, P.E.

nee = Project Manager
“\4 \,A"(:-No' 233;\3‘5\ _v_/: Metcalf & Eddy s Inc.
A aerel L
(NS ’,'\','-.:.;;éd

3 Massachusetts Registration
ivTe

No. 29800

Approved b

teph L. Bishop, P.E.
Vice President
Metcalf & Eddy, Inc.

Massachusetts Registration
No. 19703
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This Phase I Inspection Report on Nash Hill Reservoir (MA-00550)

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 judgement and practice, and is hereby
submitted for approval.

ARAMAST MAHTESIAN, MEMBER
Geotechnical Engineering Branch
Engineering Division

CARNEY M, TERZIAN, MEMBER
Design Branch
Engineering Division

i W. FINEGAN\ JRJ), CHAIRMAN
Control Branc
Engineering Division

¥ APPROVAL RECOMMENDED:

% /34‘{4/;/0-44

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in Recom-
mended Guidelines for Safety Inspection of Dams, for a Phase I
Investigation., Copiles of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314, The
purpose of a Phase I Investigatlion is to 1ldentify expeditlously
those dams which may pose hazards to human life or property. The
assessmnent of the general condition of the dam 1is based upon
available data and visual inspections., Detalled investigatlons,
and analyses involving topographic mapping, subsurface investiga-
tions, testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation; however, the investigation
is intended to identify any need for such studies,

In reviewing this report, it should be realized that the
reported condition of the dam 1s based on observations of fleld
conditions at the time of inspection along with data available to
the inspection team. In cases where the reservolr was lowered or
drained prior to inspection, such action, while inmproving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certailn conditions which might otherwise
te detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external
conditions, and 1s evolutionary in nature., It would be incorrect
to assume that the present condition of the dam willl continue to
represent the condition of the dam at some point in the future.
Only through continued care and inspection can there be any chance
that unsafe conditions will be detected.

Phase I inspections are not intended to provide detailled
hyvdrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test Flood is based on the
estimated "Probable Maxinum Flood" for the region (greatest
reasonably possible storm runoff), or fractions tl-reof. Because
of the magnitude and rarity of such a storm event, a finding that
a spillway willl not pass the test flood should not be interpreted
as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves
as an aid in determining the need for more detailed hydrologic and
hvdraulic studies, considering the size of the dam, its general
conditions and the downstream damage potentlal.

The Phase I Investigation does not include an assessment of
the need for fences, gates, no-trespassing signs, repairs to
existing fences and railings and other items which may be needed
to minimize trespass and provide greater security for the facllity
and safety to the public. An evaluation of the project for
compliance with OSHA rules and regulations 1s also excluded.

L NASH HILL RESERVOIR
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- NATIONAL DAM INSPECTION PROGRAM

- PHASE I INSPECTION REPORT

= NASH HILL RESERVOIR
SECTION 1
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PROJECT INFORMATION

1.1 General

PP
e fal e
,' ”.'."'-'.'A

I

a. Authority. Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of Engi-
neers, to initlate a national program of dam inspection
throughout the United States. The New England Division
of the Corps of Engineers has been assigned the
responsibility of supervising the 1lnspection of dams .

s within the New England Region. Metcalf & Eddy, Inc. has =

tf been retalned by the New England Division to inspect and ti

- report on selected dams in the State of Massachusetts. ,
N Contract No. DACW 33-80-C-0054, dated April 18, 1980, has )
b been assigned by the Corps of Engineers for this work. o

g
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b. Purpose

ﬂ (1) Perform technical inspection and evaluation of
non-Federal dams to identify conditions which

- threaten the public safety and thus permit

X correction in a timely manner by non-Federal

interests.

! (2) Encourage and assist the States to quickly initiate
e effective dam safety programs for non-Federal dams.

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

1.2 Description of Project

a. Location. The reservolr is located on top of Nash Hill,
0.0 miles west of Harris Brook. The brook flows about 6
niles downstream to the confluence with the Chicopee
River, 1in the Connecticut River Basln. The reservoir
is in the Town of Ludlow, Hampden County, Massachusetts
(see Location Map). The coordinates of this location
are Latitude 42 deg. 11.7 min. north and Longitude
72 deg. 29.3 min. west.

NASH HILL RESERVOIR
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b. Description of Dam and Appurtenances, Nash Hill
Reservolr 1s generally bullt above grade and is
surrounded by a 1,900-foot long, earthfill embankment
with a maximum height of 26 feet (see Plan of Dam and
Sections in Appendix B and photographs in Appendix C).
The top of the embankment is 12 feet wilde and varies from
E1l 424.5 to 425.2. Drawings show that the upstream slope
varies from 2:1 (horizontal:vertical) near the top to
2.5:1 in the middle to 3:1 near the bottom. The upper
half of the slope 1s covered with riprap, the upper
portion of the lower half is covered with crushed stone
and the lowest portion 1s covered with a concrete slab
that also covers the bottom of the reservoir. The
downstream face is a 2:1 slope covered with grass, An
asphalt-paved access road is located on the downstrean -
slope on the north side of the reservoir. Available -:
drawings indicate that the embankment is zoned with a ‘“i
central core of impervious fill (see Figure B-4), The !
drawings also show that a cutoff trench extends to a R
ninimum of E1 394.35 which is about 8.5 feet below the o

L
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base of the embankment. Information published on the -
design of the reservoir states that the embankment is L
founded on glacial till. :

An emergency spillway 1s located on the top of the oo
embankment at the south end of the reservoir. The crest T
is 40 feet long and lined with mortared stone. The —d
central portion is at E1 424,2 and the sides slope up to !,
E1 425.0. A discharge channel 110 feet long and 20 feet g’
wlide 1s constructed on the downstream slope and toe of 5O
the embankment. The channel 1s lined with mortared B
stone. oA

Water flows 1nto and out of the reservoir through the !W«
Chicopee Valley Aqueduct. The aqueduct starts as a ;ﬁm
48~inch steel cylinder pipe with an intake at Quabbin el
Reservoir. The pipe reduces to 36-inch diameter at the T
Swift River Crossing in Bondsville and continues to Nash e
H111l Reservoir, discharging into a wet well in the N
basement of the gatehouse (invert El1 399.35). Operating ’1ﬁ
mechanisms to control the gravity flow in the aqueduct L
are located at the Quabbin Intake and at the Swift River Sl
Crossing. A valve to shut off the inflow at Nash Hill SN
Reservoir 1s located in an underground chamber at the SN
downstream toe of the embankment near the gatehouse. E

—rr

From the first wet well, water flows through two rectang-
ular openings into a second wet well at the head of the
outflow section of the aqueduct (see sections of

NASH HILL RESERVOIR
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gatehouse on Figure B-6). Drawings show that the lower
opening is U4 feet high by 3 feet wide with an invert at
El 399.35 and the upper opening 1s 6 feet high by 3 feet
wide with an invert at E1 409.35. The outflow section of
the aqueduct is a 36-inch diameter steel cylinder pipe.
There 1s a slulce gate at the beginning of the outflow
aqueduct.

v W W W ———
e .

. . —
. f

“wo of the concrete walls that form the first wet well
- extend only part way to the ceiling and form an overflow
- welr that serves as the malin spillway for the reservoir.
The weir is 18 feet long with a crest at E1 419.60.
Water discharging over the walls flows into a dry well
e which 1s drained by the low-level outlet for the
- reservoir.

The low-level outlet 1s a 20-inch dlameter steel cylinder
plpe. The first section of the outlet pipe extends fron
the bottom of the reservoir (invert E1l 397.35) to the dry
2N well in the gatehouse. Two valves are located on this
L section to control flow. The second section extends from
C the dry well (invert El 396.60) for a distance of
approximately 2,300 feet underground and discharges into
Harris Brook at the bottom of Nash Hill (approximate El
- 230). Flow in this section is uncontrolled, and the pipe
! also discharges spillway flow.

‘ c. Size Classification. Nash Hill Reservoir has a maxinmum

) height of 26 feet and a maxirmum storage capacity of 102

. acre-feet, The reservolr is therefore classiflied in the

- "small" size category which corresponds to a height

- ranging from 25 to 40 feet or a storage capacity of 50 to
1,000 acre-feet.

f
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d. Hazard Classification. There are 20 residences located
on Nash Hill Road within 1,500 feet of the reservoir (see
Flood Impact Area shown on the Location Map). The -
foundations of these structures are approximately at the S
same elevatlion as the slopes of the hillside. An assumed =
fallure of the embankment on the north side of the ’—“
reservoir would result in a flood wave 5 feet high across L
Nash Hill Road. It is possible that more than a few T
lives could be lost and an excessive anmount of property ﬁ;;
- damage could occur. Accordingly, the reservoir has been R

’
! ’
3
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) placed in the "high" hazard category. o
!.“ NASH HILL RESERVOIR *.-
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Ownership. The reservoir 1s owned by the Commonwealth of
Massachusetts, Metropolitan District Commission (MDC), 20
Somerset Street, Boston, Massachusetts 02108. Mr.
Francis Faucher, Acting Director of the Water Division
(telephone 617-727-5274) granted permission to enter the
property and inspect the reservoir.

Operator. The reservolr 1is operated by personnel from
the MDC Water Division - Quabbin Reservoir Section. Mr.
Henry Bedford 1s the foreman at the site.

Purpose of the Dam. The water in Nash Hill Reservoir is
currently used as a domestic water supply for the City of
Chicopee, which consumes an average of 13 million gallons
per day (mgd). The Towns of South Hadley and Wilbraham
21so draw an average of 3 mgd off the agqueduct between
the Ouabbin intake and MNash Hi1ll Reservoir. However, in
the event of a shut-down at the Quabbin intake, water
would be vumped out of Nash Hill Reservoir to supply
South Hadley and Wilbraham.

Deslign and Construztion. Nash Hill Reservolr was
constructed in 1949-7950 by G. Rotondl & Sons. Drawings
and specifications dated 1949 and prepared by the MDC
Constructlion Division are avallable. The drawings show
that the reservolir was constructed essentlally as it
appears today, except that the emergency spillway is
located on the south side instead ¢f the southeast side
of the reservoir, and the outflow section of the aqueduct
is 36 inches in diameter, not 42 inches.

Previous inspection reports indicate that since con-
struction the reservolr has been in good condition.
Repairs have been made such as backfilling anlimal burrows
on the slopes of the embankment and repairing mortar on
the crest of the emergency spillway.

Normal Operating Procedures. Personnel from the MDC
reportedly visit the reservoir once a day. At that time,
they check the reservoir level and adjust the inflow when
necessary by operating a valve on the Chicopee Valley
Aqueduct in Bondsville. The chart on the water level
recorder inside the gatehouse 1s changed once a week.

The low-level outlet was last operated on August 19, 1980
to discharge debris resulting from cleaning the screens
in the gatehouse. All valves and slulce gates are
reportedly checked at least twice a year. The reservoir
has reportedly never been completely drained.

NASH HILL RESERVOIR




1.3 Pertinent Data

a.

Drainage Area. The drainage area is approximately 5.8
acres (0.01 square mile) and consists of the surface area
of the reservoir and the top of the embankment (see
Drainage Area shown on Map of Flood Impact Area).

Discharge. Discharge from Nash Hill Reservoir normally
flows by demand through a 36-inch diameter aqueduct and
into the water distribution system for the City of
Chicopee. At high reservoilr levels, water discharges
over a concrete weir inslde the gatehouse and into the
20-inch diameter low-level outlet. An emergency splllway
is also constructed on the top of the embankment.

(1) Outlet: Size - 20-inch Invert El. - 397.35.
Discharge Capacity - 45 cfs with pool at E1 424.5.

(2) Maxinmum known flood at damsite: not applicable
(N/A)

(3) Ungitﬁd spillway capacity at top of dam: 45 cfs at
El 424.5
10 cfs at E1 424.5 (emergency spillway)

(4) Ungated spillway capacity at test flood elevation:
LY efs at E1 422,.0

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

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

(7) Total spillway capaclty at test flood elevation: 44
cfs at E1 422.0

(8) ™otal project discharge at top of dam elevation: 55
cfs at E1 424.5

(9) Total project discharge at test flood elevation: Ul
cfs at E1 422.0

Elevation (feet above National Geodetic Vertical Datum of
1929 (NGVD)). A benchmark was established at E1 425.35
on the maln floor of the gatehouse. This elevation 1s
shown on the Contract Drawlings for the reservolr.

(1) Streambed at toe of dam: 398.6 (low point at toe of
embankment )

(2) Bottom of cutoff: 394.35
NASH HILL RESERVOIR
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(3) Maximum tailwater: none Ej;
(4) Normal pool: U419.60
(5) Full flood control pool: MN/A

(6) Spillway crest: 419.60 (gatehouse)
424,20 (emergency)

(7) Design surcharge (Original design): unknown
(8) Top of dam: U424.5 to U425.2
(9) Test flood surcharge: 422.0

d. Reservoir (Length in feet)

(1) Normal pool: 750 ]
(2) Flood control pool: N/A :
L]
(3) Spillway crest pool: 750 !m1
(4) Top of dam: 750
(5) Test flood pool: 750
e. Storage (acre-feet) !
(1) Normal Pool: 77

(2) Flood control pool: N/A

(3) Spillway crest pool: 77 |

Emergency spillway crest pool: 100 i:;

(4) Top of dam: 102 ;;;

(5) Test flood pool: 89 ifj

s f. Reservolr surface (acres) o

E | (1) Normal pool: 4.8 ;éi

s E' (2) Flood-control pool: N/A ;f;

t . (3) Spillway crest: 4.8 ]
S (4) Test flood pool: 5.1

NASH HILL RESERVOIR




X (5) Top of dam: 5.3 ;;“

. g. Dam Sy
n (1) Type: earthfill Q_'l
} (2) Length: 1,900 feet :
.- (3) Height: 26 feet (maximun) e
- (4) mTop width: 12 feet B,
' )
(5) Side slopes: upstrean - 2:1 to 3:1 K}i

downstrean - 2:1 T

- (6) Zoning: central impervious core, intermediate B

seml-pervious shell, outer pervious shell
2 (7) 1Impervious core: compacted impervious fill
- (8) Cutoff: trench of impervious fill extends to El gf}
C 394.35 »
(9) Grout curtain: none R

h. Diversion and Regulating Tunnel (Chicopee Valley
Aqueduct)

!! (1)

Type: 36-inch diameter steel cylinder pipe

e (2) Length: 13 miles for Quabbin Reservoir to Nash Hill
s Reservoir
i 1.8 miles from Nash Hill Reservoir to
Chicopee
-
o (3) Closure: Water distribution system for City of
Chicopee

(4) Access: valve chamber at toe of reservoir
embankment and wet wells in gatehouse

(5) Regulating Facilities: valves at Quabbin Reservoir
(intake), Swift River Crossing (Bondsville), and
Nash Hill Reservolr.

l 1. Spillway
Gatehouse

(1) Type: concrete overflow weir
NASH HILL RESERVOIR
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Eﬁ (2) Length of weir: 18 feet
(3) Crest elevation: 419,60
(4) Gates: none
(5) VUpstrean channel: rectangular concrete wet well

(6) Downstream channel: concrete dry well drained by
20-1inch diameter low-level outlet

-~ . L e e
] R
4 . .o * . 5
s e e S
. P A I

d

Emnergency Spillway

(1) Type: broad-crested, mortared stone masonry

Pt A S .
Lol oo o8 0 -\

(2) Length of weir: 40 feet
(3) Crest elevation: 424.2
(4) Gates: none

(5) Upstream channel: upstream slope of embankment

ey
. .t-._'l LLI_I ER

(6) Downstream channel: 110 feet long, 20 feet wide
channel on downstream slope and toe of embankment,
lined with mortared stone masonry

°
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SECTION 2
ENGINEERING DATA

-

General. The englineering data avallable for this Phase I
inspection includes contract drawings and specifications
dated February 24, 1949 and prepared by the Construction
Division of the Metropolitan District Commission (see Figures
B-3 and B-4). The data were obtained from the MDC office at
20 Somerset Street, Boston. In addition, a description of
the project is given in a publication entitled "Chicopee
Valley Aqueduct" by Stanley M. Dore (Deputy Chief Engineer,
Construction Division, MDC) and published in the New England
Water Works Association Journal, 1949-1950. There are no
as-bullt drawings or computations available from the COwner,
State, or County agencies. Coples of previous inspection
reports dated 1974 and 1976, prepared by the Massachusetts
Department of Publlc Works are included in Appendix B.
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We acknowledge the assistance and cooperation of personnel o
from the Massachusetts Department of Public Works; and [,
Messrs. Francis Faucher and Joseph Capone of the Water and
Construction Divisions of the Metropolitan District

Cormnission. In addition, we acknowledge the assistance of
Mr. Henry Bedford, foreman for the MDC who provided

information on the history and operation of the reservoir.
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Construction Records. The available construction records -
consist of grain size analyses and perneablility tests on 22 -
sarples of the embankment fill. These were obtalned fron the S
MDC office at Quabbin Reservoir. There are also about 50 L
photographs available from the MDC Construction Division. S
As-built drawings are not available. b
Operating Records. A dally record is kept of the elevation ?j
of the reservolr pool, however, no measurements of rainfall o]
are nade at the site. N
.\!
Evaluation .%3
a. Availability. The drawings, specifications, and field fﬁ
tests are the only engineering data avallable on the o
design and construction of the embankment. N
sy
;, b. Adequacy. The lack of complete hydraulic, structural and ! 1
- construction data did not allow for a definitive review. Co
. Therefore, the evaluation of the adequacy of this dam is o
S based on a limited review of the available data, the o
;4 visual inspection, past performance history, and engineer- o
S ing judgnment. .
s NASH HILL RESERVOIR b,
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c. Valldlity. Comparison of the available drawings with the

;
E
"
{
J
.
2
3
i
3

field survey conducted during the Phase I inspection B
indicates that the available information is generally o
valid, ’ 1

However, 1t was found that the location of the emergency
spillway and the size of the outflow portion of the aque-
duct are different from what 1s shown on the drawings.
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3.1 Findings

a.
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SECTION 3
VISUAL INSPECTION

GGeneral. The Phase I Inspectilion of the embankment at
flash Hill Reservoir was perforned on August 22, 1980. A
copy of the inspection checklist is included in Appendix
A. Previous inspections were conducted by the
llassachusetts Department of Public Works in 1974 and
1976. Copies of those reports are given in Appendix B.
Selected photographs taken during our Visual Inspection
are included in Appendix C.

Dan. The reservoir 1s surrounded by an earthfill
embankment with a gatehouse at the east end and an
enmergency spillway at the south end. No seepage or
erosion was observed on the embankment. The top and
slopes are clear of brush and trees and the grass is
nowed. The visible portion of the riprap on the upstream
slope 1s in excellent condition.

-y
S R

The most notable deficiency at the site is the presence

of animal burrows on the top and downstrean slope of the ,
enbankment. The burrows are 5 inches in dianeter and i

generally about 1 foot deep, but at least two burrows are -
greater than 3 feet deep (see Photo No. 3). A total of T
10 burrows were located, mostly on the southeast, south, e
and west sides of the reservoir (see Figure B-1l). This A
condition has been cited in previous inspection reports )
and has reportedly been repalred in the past. .

Settlemnent was observed In the retaining wall at the top
of the embankment adjacent to the south side of the
gatehouse (see Photo No. 8). A 2-inch wide, 5-foot long
diagonal crack has formed in the stone masonry, and
vertlical displacement 1is visible in the capstones.
However, there 1s no vislble settlement or cracking of
the earthfill at the base of the wall.

Appurtenant Structures. The spillway 1s a concrete
overflow welr inside the gatehouse. At the time of the
inspection, there was no water discharging over the welr.
The concrete on the crest was in good condition. There
was no debris on the weir, in the wet well, or in the dry
well. Access to the welr is through an opening in the
floor of the gatehouse.

NASH HILL RESERVOIR
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The only porticns of the outlet that were visible during
the inspection were in the walls of the dry well and in
the valve chamber. The open ends of the outlet were
clear of debris, and no cracks or leaks were visible on
the pipe. There was no flow through the outlet at the
time of inspection. The valves on the outlet are
reportedly in good operating condition. Slight corrosion
was noted on the valves.

A 5,

Ay

2

L.

The gatehouse 1s constructed of cut stone masonry which
1s in good condition. The wood trim and gutters need to
be painted. The interior of the gatehouse is well
lighted and in good condition.

Y

B .
S
haaa o e s ot

The crest of the emergency spillway is paved with Y
nortared stone. A mortared stone discharge channel from

the erergency spillway has been constructed on the

downstrean slope and toe of the embankment. There are

several cracks in the nmortar on the crest near the o
upstrean edge. The cracks are oriented lengthwize, - ]
parallel to the centerline of the embankment. There is o
no visible sloughing of the riprap or undernining of the o
crest. The discharge channel is in good condition. R
There 1s a minor growth of weeds and grass in the channel SR
below the downstream toe.

PN

d. Reservolr Area. The reservolr area 1s undeveloped except
along the north side where residences have been built
along Nash H1ll Road. The caretaker reports that most of
these homes have been bullt within the last 20 years.

The nearest town is Ludlow located 0.8 mile south of the
reservolr. llost of the land immediately surrounding the
reservoir 1is wooded with noderate slopes. There 1is a
good potential that future development will occur along
Nash Hill Road.

e. Downstream Channel. Both the spillway and outlet
discharge into an underground pipe that discharges into
Harris Brook at the bottom of lNash Hill. The brook flows
through a flat, swampy area where there 1s a dense growth
of brush and trees.

3.2 Evaluation. The visual inspection indicates that the project
is 1In good condition. The stated deficiencies which must
te corrected to assure the continued performance of this dam
and neasures to Improve these conditions are cutlined in
Section 7.

NASH HILL RESERVOIR
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SECTION 4

OPERATING AND MAINTENANCE
PROCEDURES

Operating Procedures

a. General. Personnel from the MDC are located at a field
office about 0.25 mile west of the reservoir on Nash Hill
Road. According to the MDC foreman at the site, the
standard procedure for operating the reservoir 1is to
rnonitor the water level and adjust the inflow
accordingly. The water level is monitored with a
recorder inside the gatehouse. The inflow is regulated
by adjusting a valve on the Chicopee Valley Aqueduct in
Bondsville.

t. Warning System. There is no warning system in effect at
this dam.,

Maintenance Procedures

a. General., The embankment 1s generally well maintained.
MDC personnel are at the site daily and are responsible
for maintenance of the facility. Periodic inspections by
the Massachusetts Department of Public Works have been
conducted in the past. Typical maintenance procedures
have included backfilling animal burrows on the slopes of
the embankment, repairing stone masonry on the crest of
the emergency spillway, and mowing the grass on the
embankment.

b. Operating Facilitles. Under normal conditions, flow into
the reservoir 1s regulated by operating a valve off-site,
and valves and gates at the reservoir are not used.
However, all the valves and gates at the reservoir are
reportedly checked at least twice a year by the MDC
personnel. No major repalirs have been made to the gates
or gatehouse, and all the facilitlies are reportedly
operable,

Evaluation. There 1s a program for maintaining the
emnbankrnent and appurtenant structures 1in good operating
condition., However, there 1s no program of regular technical
inspections, a plan for survelllance of the embankment during
and after perlods of heavy rainfall, or an emergency warning
system in effect. This 1s undesirable, considering
that the reservoir is in the high hazard category. These
progran should be implemented, as recommended in Section 7.3.
WASH HILL RESERVOIR
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s SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC
' FEATURES

5.1 General. Nash Hill Reservoir has a drainage area of 0.0l

"o square mile which consists of the maximum surface area of the
reservoir and the top of the embankment (see Drainage Area
shown on Map of Flood Impact Area). The reservoir has a
maximum storage capacity of 102 acre-feet.

g~ |

EN

The low-level outlet can discharge a flow of 44 cfs when the

reservolr is at E1 419.60 which is the crest of the spillway.

5 At thls reservolr elevation and with no additional inflow,
the outlet can lower the reservoir by 1 foot in about 3

" hours.

5.2 Design Data. There are no hydraulic or hydrologic
computations available for the design of the splillway at Nash
Hill Reservoir.

5.3 Experience Data. There are no records of discharge ever
occurring over the emergency spillway.

5.4 Test Flood Analysis. Nash Hill Reservoilr has been classified
- in the "small" size and "high" hazard categories. According
. to the Corps of Englneers guldelines, a test flood ranging
; fron one-half the PMF (Probable Maximum) to the full PMF
should be used to evaluate the capacity of the spillway. The

b full PMF was selected because of the proximity of the

> reservoir to houses along Nash Hill Road.

| The test flood inflow consists of direct rainfall on the
n reservoir and inflow from the aqueduct. The full PMF rate

consists of 19 inches of rainfall in 6 hours. Applying this
- rate to the 0.0l square mile drainage area results in a peak
L test flood inflow of 74.6 cfs. 1In addition, an inflow of 38
= cfs was assumed to occur from the aqueduct with no outflow
. into the aqueduct. The reservolr pool at the start of the
oy stornm i1s at E1 420.34 which would be due to inflow from the
o aqueduct and no outflow into the aqueduct. By adjusting the

test flood inflow for surcharge storage, the peak test flood
- outflow was calculated to be Ul cfs (4,400 cfs per square
mile). The reservoir pool would rise to E1 422.0, which 1is
2.5 feet below the low point on the top of the embankment and
2.2 feet below the crest of the emergency spillway.

b Hydraulic analyses indicate that the spillway and emergency B
splllway can discharge a combined flow of 55 c¢fs or 125 SN
NASH HILL RESERVOIR SN
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percent of the test flood outflow with the reservolr at
El 424.5, which 1s the low point on the top of the St
embankment. —

i 5.5 Dam Fallure Analysls. The peak discharge rate due to failure
l of the embankment was calculated to be 5,700 c¢fs with the

iy reservoir at E1 422.0. This calculation is based on a
maxinum head of 19 feet and an assunmed 58-foot wide breach

occurring in the embankment on the north side of reservoir, —
- Failure of the embankment would produce a downstreanm flood ’g;
o wave 15 feet deep flowing across Nash Hill Road. wa

3

4 -

. .
;

3

] .

' W
i -
L
T

Although fallure could occur anywhere along the embankment, o
for the purpose of discussing the maxinum downstream hazard, o
the primary impact areas are shown to be along Nash H1ll Road =
(see Map of Flood Impact Area, page ix). There are 20 -
residences located along Nash Hill Road within 1,500 feet of N
the reservoir. The foundations of these structures are
approxinately at the same elevation as the slopes of the
hillside. It 1s expected that the flood water would travel
across the road and down the steep sides of Nash Hill. Some
attenuation due to overland flow would occur, however; this
would be after the water reaches some nearby residences. An
assuried fallure of the dam could result in a flood wave that
would rise above the foundation level of these houses,
resulting in the pnossible loss of more than a few lives and -
an excessive amount of property damage. Accordingly, the dam -
has been placed in the "high" hazard category. P_f

T
}

oA

"
e e
. A
*afaa’a

TRV

NASH HILIL RESERVOIR

v e
-
e
P . . .
P P
P T TR

]
A

r
¥




e

r

6.1

'''''''''''

SECTION 6
STRUCTURAL STABILITY

Visual Observations. The evaluatlon of the structural
stablility of Nash Hill Reservoir is based on a review of
previous inspection reports, a review of available drawings,
and the visual inspection conducted on August 22, 1980.

As discussed in Section 3, Visual Inspection, the project 1is
in good conditlon. No seepage was cbserved on the downstream
slope or toe of the embankment. Settlement of the retaining
wall adjacent to the south side of the gatehouse was
observed, however, there is no visible cracking or settlement
of the earthfill at the base of the wall. A total of ten
animal burrows, two of which are greater than three feet
deep, are located on the top and downstream slope of the
erlbankrient. These burrows could affect the stability of the
embankment, partlicularly 1f they become more numerous or
extend into the impervious core.

Design and Construction Data. Construction of Nash Hill
Reservolr was completed in 1950, Computations for design of
the dam, spilllway and outlet are not available.

Drawings dated 1949 prepared by the Construction Division of
the MDC show the proposed construction of the embankment (see
Figure B-3). Photographs taken periodically during con-
struction are also avallable. The drawings show that the
embankment 1s a zoned earthflill section. The photographs
show that the embankment is founded on a sandy, gravely soll
(glacial ti1ll). An impervious core made of compacted
earthfill 1s located 1n the center of the embankment. The
remaining earthfill 1s shown as semipervious and random fill
on the drawings. A cutoff trench extends to a minimun of El
394,35 which is about 8 feet below the base of the embank-
ment. The side slopes of the embankment are 2:1 to 3:1
upstreamn and 2:1 downstream.

Speciflications for construction of the embankment are
avallable. They include details on the types of earth
materials, riprap, and concrete used in construction.
Selected portions of the specifications are given in Appendix
B.

There 1is Information on the graln slze and permeability of
the earthfill in the embankment. A tabulation of this data
1s given in Appendix B. There 1s no data on the shear
strength of the embankment or foundation soils.

NASH HILL RESERVOIR
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6.3 Post-Construction Changes. Since the original construction
of the embankment, there have been no major changes to the
facility. Repairs have been made perilodically, such as the
fi1lling of animal burrows and the patching of mortar on the
crest of the emergency spillway.

6.4 Seisnmic Stability. The dam is located in Seismic Zone No. 1,
and in accordance with Corps of Engineers' guldelines does
not warrant further seismic analysis at this time.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND
REMEDIAL MEASURES

Dam Assessment

a. Condition. As a result of the visual inspection, the
review of avallable data, and information on operation
and naintenance, the project 1s consldered to be in good
condition., The following deficiencies nmust be corrected
to assure the continued performance of this dam: filling
of the animal burrows on the top and downstream slope of
the embankment; repair of the mortar on the crest of the
emergency splllway, and repair of the retaining wall
adJacent to the gatehouse.

The peak test flood (full PMF) outflow is estimated to be
44 efs with the reservoir at E1 422.0. The test flood
would not overtop the low point on the embankment.
Hydraulic analyses indicate that the spillway and
emergency spillway can discharge a combined flow of 55
cfs or 125 percent of the test flood outflow before the
eribankment is overtopped.

b. Adequacy. The lack of detailed deslign and construction
data did not allow for a definitive review. Therefore,
the evaluatlon of this dam i1s based on a review of the
avallable data, the visual inspection, past performance
and engineering Judgment.

c. Urgency. The remedial measures outlined below should be
implemented by the Owner within 2 years after receipt of
this Phase I Inspection Report. However, filling of the
animal burrows should be undertaken immediately and
continued as a regular maintenance procedure,

Recormendatlions. Studies to further evaluate the condition

of the embankrient and appurtenances are not recommended at
this time.

Remedlal Measures

a. Operating and Maintenance Procedures. It 1s recommended
that the Owner accomplish the following:

(1) Backfill all animal burrows on the top and down-
stream slope of the embankment and continue this
procedure on a regular basis whenever new burrows

NASH HILL RESERVOIR
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appear. The Owner should consider specilal fencing,
traps, or other means to keep the animals away from
the project.

Repalr cracked mortar on the crest of the emergency
spillway.

Repair the stone masonry retaining wall adjacent to
the south side of the gatehouse.

Institute a definite plan for surveillance of the
embankment during and after periods of heavy
rainfall and a plan to warn people in downstream
areas 1in the event of an emergency at the reservolr.

Continue the program of maintenance inspections.

Institute a program of technical inspections of thils
embankment on a biennial basis.

7.4 Alternatives. There are no practical alternatives to the

above recommendations.
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PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT NASH HILL RESERVOIR

Abbreviations:
u/s = upstream
d/s = downstream
N/A = Not Applicable

T

DATE_AUGUST 22, 1980

WEATHER sunny & warm

W.S. ELEV.421.5% y,S.None DXN.S.

*based on assumed benchmark at
El, 425.35 on main floor of

gatehouse

~ PARTY:
. 1. Carol Sweet Metcalf & Eddy - Geotechnical
: 5. Scott Nagel Metcalf & Eddy - Geotechnical
. 3. Ed Greco Metcalf & Eddy - Geotechnical
4, Lyle Branagan Metcalf & Eddy - Hydraulics

5, Bill Cheechi Metcalf & Eddy - Geotechnical

6. Frank Gordon Metcalf & Eddy - Geotechnical
n 7. Henry Bedford MDC - foreman
:-: 8.
- 9.
n 0.
- PROJECT FEATURE INSPECTED BY REMARKS
- 1. Embankment Sweet/Nagel/Greco
- 2. Spillway Sweet/Nagel/Greco/Branagan
X 3. Emergency Spillway Sweet/Nagel/Greco/Branagan
} 4., Low-Level Outlet Sweet/Nagel/Greco/Branagan
R 5. Gatehouse Sweet /Nagel/Greco
|
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PERIODIC INSPECTION CHECK LIST

PROJECT NASH HILL RESERVOIR

DATE August 22, 1980

PROJECT FEATURE Embankment

NAME Sweet/Nagel

DISCIPLINE Geotechnical

NAME Greco

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT

Crest Elevation

varies from 424.5 to 425.2

Current Pool Elevation

415.85 at 8 AM
415.70 at noon

Maximum Impoundment to Date

Unknown

Surface Cracks

None

Pavement Condition

inor cracking in asphalt pavement
n access road

Movement or Settlement of Crest

1nor 1irregularities in top of
mbankment

Lateral Movement

None visible

Vertical Alignment

elatively flat

Horizontal Alignment

Five sides - each is straight

Condition at Abutment and at
Concrete Structures

Settlement in stone masonry wall on_gouth
side of gatehouse - diagonal crack 2" wide-

no cracking or settlement of adjacent eaggh-

—11 .

Indications of Movement of
Structural Items on Slopes

Vertical settlement in stone masonry wall
described above

Trespassing on Slopes

10 animal burrows on d/s slope on southeast,
south, and west sides of reservoir-burrows
in. diameter, generally. 5 to 1 ft. deep,

Sloughing or Erosion of Slopes
or Abutments

2 are more than 3 ft. deep
None

Rock Slope Protection - Riprap
Failures

UmMped riprap on upstream slope in
excellent condition-no failures or
vegetation

Unusual Movement or Cracking at
or near Toes

rone visible

Unusual Embankment or Downst:reamh‘one visible

Seepage

Piping or Bolls

None visible

Foundation Drainage Features

one visible

Toe Drains

On southeast side of reservoir-ditch along
d/s toe leads to a drain away from reservoir

Instrumentation System

[None

pager—Zof B _
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' PERIODIC INSPECTION CHECK LIST R
' o
. PRCJECT NASH HILL RESERVOIR DATE August 22, 1980 .:-Z:j-}
' e
i ﬂ PROJECT FEATURE_Gatehouse NAME Sweet/Nagel o
! - . _ Geotechnica. Greco '. o
DISCIPLINEZ NAME Co
AREA EVALUATED . CONDITION -
. - CUTLET WCRKS - CONTROL TOWER Exterior-granite blocks with wood trim ® -
4 interior-brick walls with concrete floor T
Concrete and Structural S
i General Condition Good-trim needs paint '--_' N
Condition of Joints Good I___1
1 o
Spalling None y
. Visible Reinforcing None
H .-—~‘<
Rusting or Staining of None .
Concrete ]
. R
Any Seepage or Efflorescence [1inor local efflorescence e
X Joint Alignment Good o
s @
Unusual Seepage or Leaks in None visible on outlet valves ——
Gate luice gates are open
Cracks Minor local cracks ::".—:.).
- Rusting or Corrosion of SteelMinor corrosion on valve stems .'. 1
Mechanical and Electrical 0
Air Vents None -,l';ﬁ'."-
N Float Wells Standpipe for water level recorder '_.'. 1
; RN
Crane Hoist 000 1b. for hoisting screens e
‘ Elevator Pm‘e i
| Hydraulic System one ;“—]
F luice gate and valve on reservoir pipe 'j
k Service Gates luice gate on outflow aqueduct L
. N \ -
| Emergency Gates 2 valves on 20-inch drain j
o S
| Lightning Protection System Ground cables on gate stems '.""]
®
Emergency Power System None
4 ceiling lights inside
Wiring and Lighting Sy3tem 2 floodlights outside S
in Gate Chamber _—
’ pagei=3 or 6
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i PERIODIC INSPECTION CHECK LIST ';*

o PROJECT NASH HILL RESERVOIR DATE August 22, 1980
."‘ -_.'-.A'
) PROJECT FEATURE_Spillway NAME _Sweet/Nagel
Geotechnical S
l DISCIPLINE eotechnica NAME Greco/Branagan _._‘
AREA EVALUATED CONDITION
- CUTLET WORKS - SPILLWAY WEIR, -
. APPROACH AND DISCHARGE CHA?\N:,LS Wet well in basement of gatehouse ’.
a. Approach Channel .-t."ﬁ":-i
- Good-minor local efflorescence RN
- General Condition on walls 4
Loose Rock Overhanging N/A “" p
Channel g
N/&A :
Trees Overhanging Channel :
i Floor of Approach Channel Submerged ,.‘
b. Weir and Training Walls Top of concrete walls ]
General Condition of Good
. Concrete
_— el
' Rust or Staining None LA
Spalling None ;_:}
Any Visible Reinforcing None
RN
n Any Seepage or Efflorescence [None @ :
Drain Holes None
Dry well drained b tlet pi
¢. Discharge Channel Y ined by outiet pipe
General Condition Good
Loose Rock Overhanging N/A
Channel
N/A
Trees Overhanging Channel
_ Floor of Channel Pry well and pipe clear of debris 7
. T
Other Obstructions None o :
R
’ 9
3 ;
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PERIODIC INSPECTION CHECK LIST

PROJECT NASH HILL RESERVOIR

PROJECT FEATURE__ Low-Level Outlet

DISCIPLINE Geotechnical

DATE August 22, 1980

NAME Sweet/Nagel

- NAME Greco

AREA EVALUATED

CONDITION

CUTLET WORKS - TRANSITION AND
CONDUIT

General Condition of Concrete

20-inch steel lined concrete pipe

Good -~ no leaks visible

Rust or Stalning on Concrete None
Spalling None
Erosion or Cavitation None

Cracking None visible
Alignment of Monoliths N/A
Alignment of Joints N/A
Numbering of Monoliths N/A

Notes:

Intake structure is submerged on bottom of reservoir
2 valves to control flow are located in basement of gatehouse

minor corrosion noted around valves

Outlet discharges into dry well in gatehouse
dry well is clear of debris and walls are in good condition

with minor cracks

Qutlet pipe leaving dry well is also clear of debris and

other obstructions

Outlet eventually discharges into a brook at the bottom of

Nash Hill
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PERIODIC INSPECTION CHECK LIST

NASH HILL RESERVOIR

PROJECT FEATURE Emergency Spillway

DISCIPLINE

Geotechnical

DATE August 22, 1980

NAME Sweet/Nagel

NAME Greco/Branagan

AREA EVALUATED

CONDITION

OUTLET WORKS - EMERGENCY SPILLWAY,

APPROACH AND DISCEARGE CHANNELS

a. Aprroach Channel 2:1 slope
General Condition Excellent-no sloughing or vegetation
Loose Rock Overhanging
Channel None
Trees Overhanging Channel None
Upstream slope of embankment covered
Floor of Approach Channel with dumped riprap
Broad crest paved with mortared
b. Weir and Training Walls Stone
General Condition of Mortar is cracked near u/s edge-
Concrete repaired in past
Rust or Staining None
Spalling None
Any Visible Reinforcing None
Any Seepage or Efflorescence None
Drain Holes None
Al ith d
c. Discharge Channel so paved with mortared stone
General Condition Good
Loose Rock Overhanging None
Channel
None

Trees Overhanging Channel

Floor of Channel

Few open and cracked joints - minor
growth of grass and moss

Other Obstructions

None
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APPENDIX B

PLANS OF DAM AND PREVIOQOUS
INSPECTION REPORTS

Figure B-1, Plan of Reservoir
Figure B-2, Sectlons through Embankment
Figure B-3, Dam of Reservoir dated 1949

Figure B-4, Typical Embanknent Section,
dated 1949

Figure B-5, Sections through Gatehouse,
Reservoir Plpe, and Low-level Cutlet
dated 1949

Figure B-6, Gatehouse Sections, dated 1949

Excerpts from Specifications for Construction
of Section 4 of the Chicopee Valley
Aqueduct Including Nash Hill Reservoir,
Contract No. 168, Dated 1949

Tabulation of Grain Size and Permeability Tests
on Embanlment F111l at Nash Hill Reservoir

Previous Inspection Reports by Massachusetts
Department of Public Works

Report dated June 10, 1976

Report dated April 1, 1974

B-5
B-6

B-14
B-18

NASH HILL RESERVOIR
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1. Elevations based on bench
at E1 425.35 on the main
of the gatehouse.

2. Information shown is basc:
field inspection on Augus
1980.

3. ® indicates the approxime-
location of an animal bu:

4, #2 indicates location a:

irection of view for
photographs.
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Water level
=415.8

398.
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Stone amd coacrete
gutter

Bit.conmc.
Access road 406.8 Nash

SECTION 1-1 Rd.

Reservoir Bmbankmeat

424.3 424.5

Water level
= 415.8

SECTION 2-2

8 Reservoir Embankment

concrete

Water
level
= 415.8

SECTION 3-3

Emergency Spililway
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REFILL AND EMBANKMENT FOR RESERVOIR (Items 10, 1l and 12) ;:
%

. Section 10,1, Work Included. Under Items 10, 11 and 12 the
L gontractor shall furnlsh, plece, grade and consolidate materials

guired in the refills and embankments for the construction of
X “rnadams to form the Nash Hill Reservoir, for construction of the
1] E eoncrete-encased, mortar-lined, steel-plate pipe conduits laid in
- and adjacent to these dams, and for the construction of any other

‘ giscellaneous works which are a part of the Nesh Hill Reservoir,
ftem 10 includes compacted impervious embankments, Item 11 includes
compacted semi-pervious embankments and Item 12 includes compacted -
pmwious embankments; as speciflied in Section 10.2. o

ia a a

. T »
.' o oo
PP :
e et T e s
L s R

Section 10.2. Qual%Iz. Suitable materials frcmthe excavations
small be used for refilling and embankments placed under Items 10,
11 end 12 and additional materials, only 1if and as needed, may be
porrowed as specified in Section 15.

Impervious Materials. Materials placed under Item 10 shall be [ ]
satisfactorily impervious materials containing a sufficient proportion
of acceptably fine materials. They may be, if there 18 a surplus
of stripped materlals not required for soil dressing, topsoils and
gubsolls satisfactorily free from vegetation, masses of roots or
individual roots more than 2y inches long or one-half inch in .
diemeter, stones over L inches in dlameter, porous materials, or ®
other undesirable matter, Topsoil containing an excess of organic
grtter or peat, sllt or muck will not be acceptable. They may be 2
pcterials of glacial till origin which are satisfactorily graded oL
1n sizes of particles,containing a proper proportion of fine particles S
to be acceptably watertight, and cohtalningno stones larger than ey
L, inches 1in diameter. L

Pervious Materials, Materials placed under Item 12 shall bte
gccoptatly coarse and pervious, shall be well graded in sizes of
particles and shall contain such a small proportion of fine particles
gs to be satisfactorily pervious to the flow of woter. They shall
ne composed of hard,durable stones and sands, practicelly free from ®
j0o8m and clay. o

L
. [
dafa s a® s 's 2a

Semi-pervicus Materials. Materials placed under Item 11 shall
pe well-graded, durable materials of glaclal origin, but they do
not need to be as water-tight as materials specified for Item 10
nor do they need to be as pervious as materials specified for Item 12,
They shall, however, contain no stone of sizes which would prevent
ihorough compaction, no objectionable foreign matter such as roots
g.d muck, or no excessive proportions of the clay, silt, or very
fine sand sizes,

| 1

X
;;}
.

3
- 3
;'T‘:i}j

Boulders and Large Stones. Boulders, large stones and cobtles L
fror the excavations, to the extent available if not required for
riprap or other stonework, will be acceptable to be placed and shall
te rlaced 1in the toes of the dam embankments as indicated on the
plans or otherwise permitted, in lieu of the pervious Or semie-
rervious materials of the qualities above specified,

B-7 NASH HILL RESERVOIR
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E ‘Section 10.3. Placing, The embankments shall be started on a _ @
#irm base which shall have been cleared and stripped and from which '
311t, peat and perishable material shall have been removed to the
axtent directed. The base or other surfaces of any fill which have
1:en allowed to weather, for periods long enough in the opinion of

. ghe Engineer to require it, shall be picked, roughened and rolled as RS
: fdirected to make a bond with the embankment material to be pleced =9
3bove, R

! Materiels placed under Items 1C, 11l and 12 shall, unless other- ﬁ%f&
vise permitted or required, be deposited in approximately horizontal e
leyers not exceeding 6 inches in thickness when compacted, and unless

- sufficiently moist as spread shall be wetted to the extent directed

‘ in such manner as will secure the uniform moistening of all portions
of each layer., If required, the compacted surface shall be acceptally
sprinkled Ilmmedlately before placing each new layer. Each layer shall

- be rolled as directed, with an approved roller, weighted as required.

- For Items 10 and 11, this roller shall be of the sheep's~foot type

gnd shall be provided with a reck for cleaning the teeth. The roller

shell pass over every part of each layer that can be traversed by it.

To obtein the desired compactness for the varying kinds of material

used, the Engineer will prescribe the number of trips of the approved

roller needed on each part of the work and the moisture content in

the material being placed; but generally in the case of Impervious

mterial placed under Item 10, the moisture content of the material

ping placed shall not be less than 15 nor more than 22 per ceént of

the dry weight of the material for topsoil and subsoil, and not less T

thand 10 nor more than 16 for glaocial till materianls and the number ST

‘ of trips shall not be less than 6 nor more than 15; in the case of L

. servious material placed under Item 12, the moisture content of the R

- seterial being placed shall not be less thon 10 per cent of the dry .y
welght of the material and the number of trips not less than 5 nor Lo
more than 9; and in the case of semi-pervious materials vplaced under
Item 11 the moisture content of the materianl being plzced and the
pumter cf trips of the roller will be specified by the Engineer from C
timeé to time as the work progresses according to the character of the RN

u material being placed but the general requirements of moisture content ;!,ﬁ
and number of trips of the roller will be between the above stipula- RN
tions for impervious materials and for pervious materials. Portions
of embankments which the rollers cannot reach for any reasnsn shall be
compacted by extra-heavy pneumetic tampers, or by other means which ]
vwill secure a degree of compacting equivalent to that obtained by S
rolling as specified, Materials placed under Item 12 may be consol- gg,j
jdated with water at approved locations in lieu of rolling, if and ISENDE,
as permitted, and the Engineer may require the consolidation with
water of materials too coarse to be satisfactorily rolled,

-

. Materials to be placed under Items 10 and 11 shnll not be Ja d
depos 1ted when the weather conditions are such that {t 1s impracticable -9
to construct the embankments within the specified moisture content T
limitations, )

b ¢.:=1d 1n piles for future use when, in the opinion of the Engineer,

) ~..i or freezing weather will interfere with proper construction. No -
-nzen materials shall be used in the construction, and materials e

shall not be deposited upon frozen surfaces or fills containing frost,

No material shall be deposited under Items 10, 11 and 12 or 3§§¥
=

A
w
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Boulders, large stones and cobbles used in lieu of pervious fill, o

w 12, or semi-pervious fill, Item 11, shall be deposited in the 1
aner directed or approved by the Engineer which will not, in his
irion, interfere with the proper consolidation of adjacent portions ®

the embankments,

(" Section 10.4. Filling Unauthorized Excavations, If the e
.ntractor excavates by permisslon or otherwise outside the ordered S
imits, he shall refill such excavations at his own expense with -i;J
wceptable materials placed as approved, ;"

3 Section 10.5. Measurement and Payment. Quantities to be paid
or under ltems 10, 1l and 12 shall be the number of cubic yards
aced in accordance with orders (whether or not excavated under any N
qeavating items) measured in position after compacting. The prices ':j
1
9
3
4

spectively stipulated shall include payment for preparing the bass,
orrowing, transporting and placing the materials, spreading in layers,
tting, rolling, tamping, trimming to line, and all labor and

terials incidental to satisfactorily completing the embankments
;otspecifically included for payment under other items. The measure-
gent for payment shall not include spoil banks nor refilling of
uthorized excavations nor any material placed outside of the
rescribed lines even though such material may have been so placed e
with the permission or at the direction of the Engineer immediately .
gdjecent to or continuous with prescribed embankments. Refilling ]
end embanking for the cut-and-cover aqueduct construetion will be
{ncluded under Items 8 and 9 and not under Items 10, 11 and 12,
peulders, large stones and cobbles used in lieu of pervious fill

‘Ttem 12) and semi-pervious f1ll (Item 11) will be included for
,ayment under Items 12 and 1l respectively, and not under items for
riprap, paving or any other stonework item or any other embankment
jtem. No direct payment shall be made under this or any other item
for refilling and embanking of whatever nature made solely for the
Contractor's plant, roads or pipe lines, or for his other requirements
{n carrying out the provisions of this contract, but the payment
therefor 1s included in the prices stipulated in Items 1 to L7,
inclusive,
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C GRAVEL (Itcm 15) 'y

Section 15.1s Viork Includede Under Item 15 the Contractor shnll
matisfactorily propare the sub-basc cnd furnish and place gravel of

ithe slzes and quality spccelfied or ordered for constructing the sur- &{A
face course of permrnent access ronds, of roadwsys end rights-of-way M
n »geross the aqueduct line, gravel rondways ordered to be built on top o

“of the embankments around the reservolr end over the pipe, gr-vel
tshoulders for roadweys, and other ordered roedweys 2t thc site and
" sh2ll furnish, placc and consolidnte gravel refill for constructing
" foundations for the aqueduct as required for certein locations where
soft foundations are encountered and which,in the opinion of the s
- Engineer, warrant the usoc of gravel rcfill in lieu of or in nddition 8
o to refill under Item 8 for proper stability. Gravel surfacing for o
ipoadways will be in general ebout 12 inches thick and no surfacing
~under this 1item willl be ordered less then 6 inches thick. Gravel S
gin foundations shall be of the thickness dirccted. D

% Section 15.2. Material. The gravel shnll be composed of herd, »
. i dqureble stone and coerse snnd, prretically frec from loam end clay, e
¢ gnd, when spreed on the road or in the trcnch ~nd compacted, shnll S
spresent o stable foundation. The gravel particles shnll be uniformly
;and satisfnctorily graded in sizc. Sultable materinls from the ex-

&f .cavetions undcr Items 4 and 6 may be used only if and as permitted, o

- : »
: Section 15.3. Construction Mcthodss Gravcl shell be spread, L
-to a dcpth neecssory to give the thic'mess rcquired nfter cormpacting, .

upon thc sub-base sntisfactorily prepared, by approved mcthods, eare j?j
becing taken to rake forward and distribute the larger stones so that AOS
they will be at thc bottom of the gravel course snd be evenly distri- B

Section 15.5. Measurerent and Peyment. The quantity to be peid
» for under Item 15 sha2ll be the numbcer of cublcec yards of gravel fur- ORI
-nished and sntisfuctorily placcd 1n accordance with plens or orders,
' mcasured in final pesition within thc ordered limits regrrdless of the
= quantity of materlal actually placed at any point. The measurement for e
: pryment shall not include any materinl ploced outside the specified _ ‘®
b 1imits, eithoer of necessity ‘or by pormission, on nccount of = deficlency =
“ of the subgrade or otherwlse, payment for cxcavation and refill to thc .ol
required subgrade being included undcr the epproprinte items 4 to 12, B

inzlusive. The yardrnge required within the specifled lines under Item j
19 shall bc included in the mocosuroment on1¥ oncec, regardlcss of the e
frct that additional quantitics m%g be required for mcintunance_ under ~ el
th¢ provisions of Scection 15.4. v price stipul~tcd shall include L
~gngnt fg{ prcFarﬁtio? of thg 3gb-b€§o, for ptaginftgfrtheiggivel 4 T
cnd for a worlk ce or_in c connceted w rnis T an
¥?ﬁcin« thic mator?af. &%avcl uscg %oryconcrc ¢ or for o%h

l puteds The gravel so placcd shcll be thoroushly watered and rolled o
) with an aporoved self-propelled, 3-wheceled roller or otherwise satis- S
.- factorlly compacted. Any dcpressions that =ppeor during or after e
N rolling shall be filled with gravel and rcerolled until thc surfece o
- is truc and even. e
\-\‘\_.-.

R Section 15.4. Maintenances The Contractor vwill be permitted to ™
o use the rights-of-wey and roadwnys surfrced under this item for the T
purposcs of the contrect #nd shnll merintain them untill the contract 1s NN
completed. Finel acceptance of the work under Item 15 will be withe }3§j
held untll completion of the controct nnd will be contingent upon the e
srtisfactcry reintenance of the rights-of-wny nand rozdwnys. RO
) 9 .

v
.

-

er purposes e

cimilop ma
f4r undcr

or thc Contractor's purposcs shn

or which ga acnt -1s 8r?v1dcd under other ltems nnd nl) § avel and

¥ 1 , t be prid R
grings use not be pei T
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CRUSHED STONE AND SCREENED GRAVEL (Item 16) R

Section 16.1., Work Included. Under Item 16 the Contractor shall
gurnish and place on the embankments forming Nash Hill Reservoir, in

' ghe trench, under the pipe in swempy or wet locations, under paving, e
' ijprap and gutters, and elsewhere as shown on the plans or ordered, RS,
rushed stone or screened gravel of approved size and ocuality. Stone Lo

‘ fused in surfacing the highway under Item 36 will not be included as
‘ fpart of the work under Item 16,

¥
- : Section 16.2, Material. Crushed stone shall consist of clean,
‘durable crushed rock; and screened gravel shall consist of acceptably
.clean and coarse gravel washed or screened as required. The sizes
‘of each shall be such that 1C0 per cent will pass a [-inch ring, at
*jeast 50 per cent will be retained on a l-inch ring and not more than
.2 per cent will pass a 4-inch ring, and each shall be satisfactorily
free from fine sand or rock flour.

I‘y—\r1

Section 16+3., Measurement and Payment. The gquantity to be paid

for under Item 16 shall be the number ol cubic yards furnished and SRR
. placed, measured within the limits shown on the plans or ordered, RS
k_; and shall not include any material placed outside the ordered limits NN
elther of necessity or by permission, on account of e deficiency of e
.the subgrade or otherwise. . R

P
)

B-11 NASH HILL RESERVOIR
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7] RIPRAP (Item 18) o

Section 18.1. Work Included. Under Item 18 the Contractor DR
ghall furnish all materlals, equlpment and labor required to el
construct riprap on the faces of embankments forming the Nash Hill
feservoir, at river or brook crossings, at culvert head walls or SRt
I on the slopes of the aqueduct embankments needing special protection, N
v ‘within the limits shovn on the plans or ordered, and elsewhere 1if ‘ ]
ignd as required, L

Section 18.2. Specifications. Riprap shall be composed of NS
-duratle 3tone ol acceptable sizes, Suitable boulders and large RES)

- cobbles from the required excavations may be used. The riprap -¢~fi4

shall be constructed of the thickness and the extent shown on the
lans or directed., The average surface of the riprap shall satis-
factorily approximate the required theoretical. The Contractor

- will not be required to place riprap by hand except to rearrange ST

-~ surface stones as necessary to fill unsatisfactory depressions in -
the surface below the required grades. Riprap shail have no broken S
gtone or gravel small enough to pass a l~-inch ring and at least 50 N
er cent of the volume shall consist of stones exceeding one-half
cubic foot,endinthc case of riprep more than 12 inches in ordered

- thickness, at least 20 per cent exceeding one cubic foot: and the

i’ poulders and large cobbles used shall contain a sufficient number of
le-ge angular stones to give stablility to the entire mass,

Section 18.3, Measurement and Payment. The quantities to be
-rald for under Item 18 shall be the number of cubic yards of riprap
.satisfactorily placed in the completed work, measured to the ordered

' F
ot n'. ’.’ ."-‘ '-' A
JURE S NS TR M}

= theoretical surfaces regardless of the quantities of riprap projecting SN
‘l peyond such surfaces and with no deduction for the voids., The price .
.gtipulated shall include payment for all work directly or indirectly SRS
‘connected with furnishing, placing and trimming the riprap. ol
] -_'.;.9;1
[N :C _:j
‘. ]
h -9
N
¢ .
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INSPECTION REFORT - DaliS aND RESERVOIRS

N\
- N */ LOCATION:

—
Gi%y/Tovn___Ludlow . County___ Hampden . Dam No._2-7-181-11 .
Lo Name of Dam Nash Hill Reservair .
. lMass, Rect,

- ] Topo Sheet No._ 1537 . Coordinates: N 437,000 y ©_ 331,300 .
| Date
' - Inspected by: Harold T, Shumway , On June 10, 1976 . Last Inspection 4/1/7¢ .
l | "2"]
\ .

‘o4 OUER/S: as of £/10/76

| pex: Assecsors , Reg. of Deeds_ , Prev, Insp.__ x , Per, Contact_ .

M.0.Cs, Winsor Dam Hdgtrs.

‘ L l._Attn: fir. John W, Capithorn S Yin 4 o Nass
| Name St. « No. City/Town State Tel. No.
| -
Lo 2.
Name S$t. « No. City/Tovm State Tel, No,
R 3,
f lizme 3t. ¢ Mo, City/Tovm State Tel, No.
. 33
;{ ~ - C&RETAIZR: (if any) e.g. superintendent, plant mansger, appointed by
- absentee owmer, aprointed by multi owners.
Mr. Henry Befford,
l. M.0.C., Winsor Dam Hdgtrs., Wlinsor Dam, ¥are Rd., Belchertown, Mass,
Nama St, « o, City/<own State Tel, No.
. ’E)
- DaTA:
No. of Pictures Talen nnp. ., Skeiches_Scze doceription of Dam.
Plans, 'here__a+ Nuahnin Reseruoic office of MOC o Fila #168.3.2, Contract 163
13th St
SO
. “—" DEGREE OF HAZARD: (if dam zhould fail comploiely)*
1., Minor . ) 3, Severe .
2. Moderate yx . 4, Disastrous .

;— Commenta: Approximately 26 million gallons capacity could flaod housgs oo .

hillside below.

PR ~-*This rating may change as lard vse changes (futune development).
hy B-14 NASH HILL RESERVOIR
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Condition: 1. Good X . 3. Major Repairs -
: 2. Minor Repairs . 4, Urgent Repairs -
7 Comments: .
SN

< DAM DOWNSTREAM FACE: Slope 2:1 .
: Material: Turf_x . Brush & Trees__ . Rock Fill __ ., Masonry___ . Vood __
Other .
l. Condition: 1. Good . 3. Major Repairs . ° J
Ry 2, Hinor Repairs__ X . 4. Urgent Repairs ______ . -” H
: Corments:__Three open animal burrows found which garetaker said he would haue. ..
!‘ refilled and tamped in immediately. L ’ .1
K ‘ B-15 NASH HILL RESERVOIR o]
G e e . =

t
@ OUTLETS: OUTLET CONTROLS AND DRAWLOWN

L 4

L A R i bt A e -
s MO R A S M A b et S e I N Nal Sal s Sl ed ot A
e LN TN RTINS T,

Lesd ids 2o fetintlet] |

No. 1 Location and Type:_ 15 gatehouse - 36" nice ling to Chicanee and Sough Hadley.

Controls yeg , TYPE:__screy gperated gate yalves, — -0

Automatie__ . Manual x . Operative Yes_x , No .
Comments:__a]) conirols and machinery in gatshouse in goog sperating condition.

No, 2 Location and Type: In gatehouse — 20" overflow or waste pipe-smpties ints broo. ;jjii
Controls__yes , Type:_Oouble qate valves and hand stands. o i i
Automatic. . Manual X ., Operative Yes X , No .
Comments: See comments above, L '1‘

No. 3 Location and Type: Southwesterly carner of reservoir-smergency overflow spilluy
23' wige x 13' high grouted stone masonry crest and outlet channel,

Controls_ngne , Type:
Automatic . ilanual . Operative Yes y No .
Corments:_Crest and uypper end has been recently regrouted,
Drawdovn present Yes X , No o Operative Yes x , No .
Comments: See No. 2 above.,
@ DAM UPSTREAM FACE: Slope  24:1 s Deptn Yater at Dam 20! .

Material: Turf . Brush « Trees . Rock fill x . Masonry Yooz -

Other__18" riprap on 6" crushed stone base,
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G © Dair NO._2-7-161-11
. -3

@ EMERGENCY SPILLVAY: Available yas .« Needed ’

l Height Above Normal Uates: 3 Ft,
Width 20 Ft. Height 1% Ft. Material grcoyted stone masonry, -
Condition: 1. Good _x . 3, Major Repairs ’

- 2. Minor Repairs . 4, Urgent Repairs .

- Comments:

: 2 JATiR LEVEL AT 1T oF NSPEOTION: 11__Ft. sbove . Below_x . R
LT Top Dam X F.L. Principal Spillway . i
5 .' .
| Other IROTNEE
Normal Freeboard 5 Ft. when reservoir is full. 1
LEN 5
_ '~ SUMMARY OF DEFICIENCIES NOTED: e
. Growth (Trees and Brush) on Fmbankment Naoe . LmE
b: Animal Burrows and WashoutS_ 3 apima) hurrows .
F Damage to Slopes or Top of Dam Sep ahnue. .

‘ Cracked or Damaged Masonry None found .
L Evidence of Seepage_ yetness of ground noted in 30°': lang area on souch slone tae

. Evidence of Piping None found .
t: Leaks None found .
b Erosion None found .
‘”.. Trash and/or Debris Impeding Flow Nane found .
E Clogged or Blocked Spillway None found .

_ Other .
C

S
P B-16 NASH HILL RESERVOIR
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r. DAII NOe_ 5_7_1(1-11
-4 -
E .120
. : OVERALL CONDITION:
1, Safe .
2. Minor repairs needed x
- 3. Conditionally safe -~ major repairs needed
4, TUnsafe .
_ 5. Reservoir impoundment no longer exists (explain)

: Recommend removal from inspection list

‘ [ 13.

r REMARKS AND RECOMMENDATIONS: (Fully Explain)

- This is an open reservoir formed by an sarthen embankment located on Nash

]

- . Hill and is a part of the WMDC Quabbin system., The entire installation is
very well maintained., Top and slopes are usell turfed and mowed cver. The
three woodchuck holes locatsed on counstream south slaope were new burrcus and
Caretaker said he would have animals removed and holes refilled immacdiately.

. R slight wetness of ground surface at toe of south slope in one area was
noted. Caretaker stated that this dries up completely in summer months.
: Dam appears to be sound and safe at present time.

- HTS/fc

"

-

g

:

2

F L
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INSFECTION REFORT - DLuiS AD RESERVCIRS -

N

oy 7

LOCATICY:

Y
L

Sktw/Tovm_ Ludlow . County___ Hampden . Dam No. 2-7=151=11__ st
Name of Dam MNash Hill Reservoir 3 o
- Mass. Rect, o .,
— Topo Sheet No.__15i . Coordinates: N_ 437,000 s E 331,800 . R,
| Date ] ;Q;'.::::
. Inspected by: 1. C. falls, F.E. , On april 1, 1974. Lact Inzpection New Listing o d
- .
2. 2
\. - OWLER/S: As of 1972 _ e
per: Assessors X , Reg, of Deeds y Frev, Insp.____ , Per. Contact X . w
. SRS
v e
1, .'etrcpelitan District Comrmission, ‘insor Dam, ‘are load, Eelchertown .'4
Name St. « No, City/Town State Tel. No, -]
L
. 2‘ -.'::2
- Nane St, & No. City/Town State Tel, No, S
E |
llame St. ¢« No., City/Towm State Tel, No. —~~—
- o
.~ . CaRZTALZR: (4f any) e.g, superintendent, plant manager, appointed by
) absentee owner, appointed by multi owners.
+re. John ., Capithorane, Supt.
. ‘Labtin deservoir, *.D.C. insor Dam, Were loud, DBelchertown, ilass. 413-223-6G21
K Name St. & No, City/Tovm State Tel, No.
{ 4.
-~ DATA:
No. of Pictures Taken None . Sketches_See description of Dam.
Plans, Yhere At (uatiin teservoir Cffice of [ .D.C. - File #168~
3.2 Contr_ct 168 = 13th Street.
752
~7 DEGREE OF HAZARD: (if dam should fail completely)* -
1. Minor . 3, Severe .
2. Moderate X . 4, Disastrous .
é:' Comnents: Complete failure could tlood houges on 2illside below, .
~*This rating may change as land use changes (future development).
! B-18 NASH HILL RESERVOIR
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) , D..1 NG, 2=7=161-11 s
‘ - . . - 2 = .' 1
S (6 _ . . s
*/ QUTLETS: OUTLET CONTROLS »ND DRAWDOWN
K No. 1 Location and Type: In cate nhouse - 3¢" oipe line to Chiconee =rd South Zadley. o |
- I
Controls Yes , TYPL: lcrew operated rsate valves, .
: "
Automatic o+ lanual ¥ . Operative Yes_ X _, No . L
‘. - ———— - ‘4
- Comments:__All ooerzting lracainerv in -ate house in good oper:iins condition. @
No, 2 Location and Type:_In -ate houss = 20" overflowy or vaste nipe erntipc iv-co.
brook.
Controls Yes , Type:__ . "4
. "
- - -
- Automatic _- MYanual X . Operative Yes ¥ , No . ®
T4
.
Corments:_See above . R
No., 3 Location and Type: a_t soutavesterly corner of reservoir - emer.-encr ovarflow B
spillway. Chute 33' above flow line - 18'4.-20'W, narrowing tc 10! on ]
{ Controls _jo , Type: . slop '
—0 )

Automatic . Idenual . Operative Yes s No .

Corments: Grouted stine bottom and sides - ~rout broken away at up-er end .

e

.. Drawdown present Yes_ X , No . Operative Yes X , No . ' —.-
Corments: Cee No, 2 ibove, . DN

\E @ DAM UPSTREAM FACE: Slope 2t:1 y Denx?™ Yater at Dam 20! .

n Material: Turf o DBruch « Trees_ . Recex fill_X . HMasonry +Wood .

N Other 12" rip rap on 6" crusied stcne tese .

- Condition: 1, Good X . 3. HMajor Repairzc _ .

2, Minor Repzirs . 4, Urgent Repzirs . ’;. :

Comments: .

"]

&)
L

DAM DOWNSTREAM FACE: Slope 2:1 '

terial: Turf X ., Brush « Trees . Reck Fill . iasenry . Vood .

. . ' ,, .
L.“'{‘, r'." v i t‘)'-‘ .

Other .
| . _
Condition: 1. Good . 3. Major Renairs .

2. iidnor Repairs___X h. Urgent Repairs__ .
Corments: (1 south slope . rass is sorewnat scarce, R

- . e Lo . o . . N

.
,
1

,
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Ta Tt cm oy

Daii NO. 2=7-161-11 _
-3 - e
@ EMERGENCY SPILLNAY: Available Yes , Needed . R
Height Above Normal Water _ 33 . '. -
Width 20 Pt, Height_ 1} . Material Crouted stone
Condition: 1, Good . 3. Major Repairs .
2, Minor Repairs X . 4, Urgent Repairs . "“‘_‘
Comments:__Grout has cracked away on upstream end chute. f;l:'-;
> Lo
2
WATLR LEVEL AT TI.z OF INSPECTION: 6 Ft., above . Below__ % . §
Top Dam X F.L. Prineipal Spillway . ]
-4
Other . ° 1
Normal Freeboard 5 Ft, when reservor is full -
11) ]
SUMMARY OF DEFICIENCIES NOTED: ".
Sl
Growth (Trees and Brush) on Embankment _ None . .
Animal Burrows and Washouts_Several wood chuck holes which had been filled by - :L::'j
haintenance Personnel noted. ]
Damage to Slopes or Top of Dam None noted . -
N
Cracked or Damaged Masonry Some open joints in grcuted stone emercency scillway. '_»}‘,‘ _-_:.
Evidence of Seepage None seen . . 4
S
Evidence of Piping None seen . °
_—!‘*—-1
Leaks None seen . .‘Z:.:f.;
N
Erosion lione . AR
Trash and/or Debris Impeding Flow___ None . O4
Clogged or Blocked Spillway . ]
<4
Other . S
-~
A4
-y
B-20 NASH HILL RESERVOIR °
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b : DAl NO. 2=7-161-11

-4 o
0
~~" QVERALL CONDITION:
1, Safe X »
- 2, Minor repairs needed . o
' 3, Conditionally safe - major repairs needed .
4, Unsafe . ,
- 5. Reservoir impoundment no longer exists (explain) [ 3
Recommend removal from inspection list .
I >
o) .
REMARKS AND RECOMMENDATIONS: (Fully Explain) .
This is a distributing reservoir of the i..D.C. built at the sane time as the Chicogee g
- aqueduct and serves South Hadley and Chicopee. It is a open reservoir formed by I
earth er.bankment located on Nash #Hill, °
The entire instzllation is well maintained. The VMaintenance Forenan respousible for E
g the reservoir accorpznied us on the inspection and we were able to enter the gatehouse
. and view the valve-operating mechanism which is raintained in excellent condition. =
Eecazuce of possible vandalism the gatehouse is equipped with secure shutters and illu-
ninated ut night by flood lights. ®
m & =
The embanic.eats are -enerally in good condition with well established turf, well rowed, X
over rost of the top and downstrear slopes. (n the scutheasterly slope in many areas "
tie grass nas ali.ost disappeared and sone extra care is probably needed to reest=blish o
the turf here. «Quite a few wocdchuck holes were noted but all had been filled with e
tawped eartn by the naintenance force. The riprap surface of the upstream slopes is in '
- excellent condition.
The grouted stone paving of the ewergency overflow spillway has several cpen joints on e
the upstrean end where frost action or eartn rovel.ent has cracked the grouted stone ‘f-__
paviag., This snould be repaired btefore it pro resses furthner. —
®
L 2
RC3/3s/rt .
B-21 NASH HILL RESERVOIR ®
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"DESCRIPTION OF DAM
Vae a .
N DISTRICT _ 2 .
Submitted by _ R. C. Salls, P.E. Danm No. 2=7-161~11
Date April 1, 1974 £y /Town Ludlow
-0
‘ Name of Dam Nash Hill Reservoir '—,TI:
1
1. liase. Rect. ]
- Location: Topo Sheet No, 15A Coordinates N 437,000 E 331,800
Provide 8%" x 11" in clear copy of topo map with location of
Dam clearly indicated. '
'._ On Nash Hill south of Nash Street about 2500 feet easterly from West Street
or 1500 feet westerly from Fuller Street,
. 2- 4 I
[ Year built 19500 Year/s of subsequent repairs URK. -»'.-'—4‘
' > Purpose of Dam: Vater Supply X Recreational L
. Flood Control Irrigation - Other ] 7‘ o
! Distribution Reservoi . .\
, 4, R
Drainage Area: N/A sq. mi. acres. RRRAS
Type: City, Bus. & Ind. Dense Res. Suburban Rural,Farr .-
. Wood & Scrub Land Slope: Steep Med. Slight -~.«
b A1l inflow through aqueduct from Quabbin S
S ) e
Normal Ponding Area: 4 Acres; Ave. Depth 20! ;f_'"_l.:-;‘l:
Impoundment: 26. Million  gals.; 80 acre ft. : . .
Silted in: Yes No X Approx. Amount Storage Area SRR
c : 60
P No. and type of dwellings located adjacent to pond or reservoir
i.e. summer homes ete. No houges
7.
[‘ Dimensions of Dam: Length 1400'% » Max. Height 25,5
s Freeboard 5.5 From flow link to top
_ Slopes: Upstream Face 2 1/6 to 1
- Downstream Face 2:to 1 b
Width across top 12' wide top sloping 1' in 12' Toward ;;-"‘_:::j:lj
* Sum of lengths of four side of Reservoir, downstream slove, o
B-22 NASH HILL RESERVOIR T
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r‘:‘rq_'-:"'{w\'-.r-u e A S Al St i Sl it A s et At A R e M Al S e P A A peth S Mak et A es e e Verr——— Y r——re—
L ' -2 - o
L . Dam No. 2-7-161~11
- 8.
Classification of Dam by liaterial:
n Earth X _  Conc. Masonry Stone liasonry
‘ Timber Rockfill Other :3
S 8i. o
" Dam Type: Gravity _X Straight _ ____ Curved, arched __ Other fubank- -7 7]
- Cverflow Non.overflow _ y _ ment F
o Encloses 2eservoir 1
. 9.
e A, Description of present land usage downstream of dam:
-
100 % rural; — 75 urban
h B. Is there a storage area or flood plzin downstream of dam which
' could accommodate the impoundment in the event of a complete
- dam failure? Yes XL No
[ C. Character Downstream Valley: Narrow _ __Yide __X Developed
Rural X Urban
I
10,
l Risk to life and property in event of complete failure.
No. of people 12+
:.'j: No. of homes 12%
s No. of businesses _None _
; No. of industries None _ Iype
No. of utilities 6 Type Jet Lines oil pipe line plug water,
ras, eleciric ¢ telepnone aistrivutien
Railroads __None line
: Other dams ‘lone Sy
f O ——— .»'_- “_.
’ .
: Other This is a holdin; reservoir on a hill top. ¢
:i
- 11,
I Attach Sketch of dam to this form showinz section and plan on 84" x 11" sheet.
: RCS/vk/1rt
ittachments
| Locus Plan
Sketches

B-23 NASH HILL RESERVOIR
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APPENDIX C
PHOTOGRAPHS

Note: Location and direction of photographs shown on Figure B-1
in Appendix B.
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ACCESS ROAD AND DOWNSTREAM SLOPE OF
EMBANKMENT ON NORTH SIDE OF RESERVOIR

TOP AND DOWNSTREAM SLOPE OF EMBANKMENT
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NO.4  TOP OF EMBANKMENT AND CREST OF EMERGENCY DRSS
SPILLWAY ON SOUTH SIDE OF RESERVOIR AR
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o NO.5  REPAIRED AND CRACKED MORTAR ON CREST OF
o EMERGENCY SPILLWAY

oy . i
5

NO.6 DISCHARGE CHANNEL BELOW EMERGENCY
SPILLWAY
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HYDROLOGIC AND HYDRAULIC
l COMPUATIONS
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Hydrologlic and Hydraulic Computations D=1
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‘\‘ ) Project . w O N Acct. No. é ? 28 Page , o ‘4 ‘\\_:
| E Subject COU 1‘ S Comptd By ‘ é Date /0/@ /50 T‘T“

oot Nast Hitl RES. oo oy lRaak  ome 10[2¢/80 -]
( @ Test Flood ;EZ_SQLKQ_L':_C_QKJ (tons; éSforaqe Fovetion
‘ [- S17e Tes+ Flood :—.‘—“

1925.513'& - Sma ll 5 dea/c{ C/arg - ”15.14
Use Test Flood = Foll PMF

2- Resevvoir Conditious

TA& ’fes-\c {(00& (AJI /[ BQ CLPP :éd +0 '“‘e
vesevrvoir vundew the -Fo”owfuﬁ Co(wncideuf
coudittons !

a - Resevuoc'wlé‘u U fo crvest of overlow
' o ned Llow 1v/ouvt 0+140r

sprilway.,
/"z.a " 'f'gfﬁ -F(ooo( 1nflow
Cond 104 {b May IVI-(Z/ow rom Quabbii, Mo service

S e 3,0 .
Nuukg?lOédu!-LE Griu PORM sy

Y

Used tn prpe oud [ lnw. Inihat res, level set bydich,
Repert {anuab lu'l‘oovev(low Splllwati

¢ - Resevvoir {u!l fo crest of ewergency
fﬁl llwa . Vo net (/ow !v\/ov'I ot+he
an '(’es{— ((Ood,

METCALF & EDDY. ENGINEERS

Also,as a +es-[- of the ewme spilw
1“‘\@ fOHOu/luj Wll be ’HUQS'L(ja_fL W17Q t a:‘;
test Llood

J. Feservouf a-f CV?Y'( 0(j CuCrgeic
5 f//waz waxk, Mﬁow {Vovu va bblra
o

aund U‘/ /ou/ vig Seruice > ¢
ov over{low s,:, [way,

3 - Jtorage Fouvctious

t= From cll’{E. julejelfnér ”E.S'i‘: Etfect o(!uut\.ﬂmaj: o Mac.
: Prob, Dicelharaec™ ¢ Q,,; : O (, _R)

S = Stovase n ferms e{' 1 e hes 0{ rarv ov cdrvaivaqe arec
R= Totut tuckes of ravin v toed vain€al q"
@ = 74,6 cfs , wax. n{low rate = See @

( - Qow} = 4.6 - 3,93 5|, “5.9‘0 be ewalvated Gfom .f-loraje
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Project M&MLQMQLMQIL Acct. No. 6 228 Page 2 of 34

ﬁ Subject £f. Comptd By A g.’ Date /0/6 /80

Detail NAS“ H’é L ﬁL' Ck'd By QML Date _@zﬁl&_
& @ Maximum Inflow

Ouabb:f« -_Na:l' H/tl 5U§/3/7 /me COHSIS"”S a(‘ 2000’
of 48"¢ pipe , followed 45000’ef 36" "Ppipe.

Use C= (40 4 iﬁuorc mwmorv losses,

149

12,56 V, 2701V, ;Vyrt110sV

Vi =t4o() (L, 3:63)(i‘-t—>o'm by, = l5ed V,

Y 1P52 1,P8
V= 140(0.23:ma3) (1 3'83)(4“” ; heg=4003V, =110\,

LeSw

NONREPRODUCIBLE GRID FORM

¢ 'P-
H = Ir\‘4+h,_3 = 13.17.9\/4"“=o.rz| Q' i

E or @:3,{17 Ho"rb’
S 7@0:\.6‘“{ - max el. §24.35 (WevD)
o Nash Hill Foll - el. 419.6 (W6vD) thew H = 104,15 Q=>385s ;j

Nesl Hill@ Emer, Spill, -e1. 424 2Wevd) o H
Nash #itll @ el. 4-2.4 6 (M6vD) w M

nww

001§ 2370 ¢ e
?9. 75’, Q231

(@) Crest Flow S
The *esl loodd under reservoir Condifion C"

Y'e.SUH’S lV\ a O, 2€f deP{‘ a,‘oovl. 'H‘\Q low Pou\" ol
the cvest a€¢ shown Ov\é

METCALF & EDDY. ENGINEERS

The vnif .Cfow al that looc'u(- (s ‘ °
3, =258 (on,)"‘r = 0,213 t—(.t/;{.

As cridical \(/aw !
Ye =024t ; Ve 1.9 fos. 7
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B Project M&MM&M__ Acct No. __mﬁ Page 3 of J 4
:

AsH MHite REs. ova by B . Aourads  oxe 10/24/80

( @ Pea k Howr:/?ao‘mﬁa (

F Ta kew {Vow USBR ‘' Ces. o( S, Daws" Second Ed. , F'lj a8

Detail

Subject _ﬁwﬁﬁd—ﬂaﬁluﬂuh.&u— Comptd. By Li,’ Date ,ol éz QO ' . ‘1

lnehes of Va.luca(( based on P.M. P. yaiin of (4

AUUWL et dli/CC.'Ht.I converts to runo €
with no loscec § T &

QIS'“ 01{ 423.
76" 0.4
'3 @
g
I
S
489"
[;- 57" 03 /
« | "
: £ 4.18"
& >
8 38 o2 /
E . Py
. 5 3
3
F s <« ) 243"
B 14" O
i -3 s . $ 2 ‘3
| § 1 1§ 9 3
tl 0o . L l
[ Time 09 hovrs /
N
- 1Omiu /%Vla.j /ﬂCf. varn C(S. &)f 579 &cres IV\CV. Vo!,'
et 2:'3” 74:6 '003 (G-(‘
2" Z.oSw 71,8 | 0499 - -
3 Lt 54,9 087 - v
- 4¥ 1,29 " 452 0,67 -
»' S‘# 10 v 33'5— 01(3 v
( AL 045~ 33,3 0l - -
- Tota! O.40 ) ALs - -
3 Max Inflow Rate (1omi peviod) = 14.6 A+

« - " v LY. o« L REIN BTN PN .- et . - . . PN BRI
LA_.AL‘- TIPS et Lon . 2 L 1 . o g B B B od “ah Sa o e NP " RN o A3 - it DTN WA GO SR W A VAR WL Sl U DA
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. Project ”d* Keyie .o o(\ Now Federal Dans acct o, €928 Page 4 . 7-LA— j
r Subject _H_a_“xm.ﬂﬁﬁf_o_&—&—— Comptd By LZE Date ’0,/9’ 8o Tj
Detail NASH H L RES ‘ Ck'd By w Date ME_Q_
( @ Drainace Area:__ «
l 44//¢{‘C/am cvest (uiﬂ/'.f/z‘) will be incloded ~muck may S/ope g way Lo res, '—‘J. g
N T:m.bu'l'a,w.‘ Rain Area -el, 424.55;{:64;(/0) ; :
: A - e,z + tS'ar[éfuz]-r-‘lT(v-;)‘ ' 1
: A= 2523264t > 5 19acves o
.
% @ f'/‘ovo.ge Fonetion Va /ue: oé Tecd F/Oacl @'/evso'e N&VO) L )
oz Me# Sloveg. Sdove l
/- R&S.Cbna’l '/ron “a“ [5 = e:__';" 9(,;)} 1
‘ tl ~ = — g
R"S E,‘ Me4 5{07& L 4 J Oou+ r! .
y 419,60 o o 74.6 ]
. 420.0 1.9 3,9 59, |
g 4208 4.4 9.1 38,9 L
.( g 4110 6.7 13.9 20.0 e
| y o
§ Res. Copdition 6" ]
W
v o x
; Res. £E1. Nel Storaqe s TR ot Total Ooun p
s 420,34 o @) 74.¢ 13,1 e
u b 42 1.50 £8 12,0 2§ 66.0 -2
: * 422.00 8.3 17.2 71 450 e
422.20 3.3 19.3 (-1.2) 31.3 L
. Xnel.Quabbin inflow
3 - ﬁzs, COMC//?‘IOM iy of £ 38.Cefs .
B Kes El. Med Sw‘ovaje 5" Qouvt M.‘
424.2 o o 74. 6 e
414.¢6 2.1 4.4 §7.5 PR
47,4.8 32 6.6 48.5 __‘,.1
425.0 ¢.2 g1 404 o
:_f?'.t.:;;
3 *
) D-4 .
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- Q’}mj Acct No. é q 2 & Page { of l4 ~
E Subject _Hampdea_@_uwﬂﬁ__ Comptd By _&5— Date lOT/B /50 h .j

- £ A S
Detal NA SH Hl L_‘: Ré S, Ck'd. By %M Date _LQLZQJ.BQ_ R i

@ 57‘o¢/aj e Volome

.| -~

|- Area of bottom of Reservoti

% Crest €l +424.35 Navp - ® .
Td,.f: ( €l £ 430 Basd. Cily Bax)

% [ L
-;PRO&'&L’.-‘JLE Gl .. "onm -

e
RN e
2.5:1 jloPG; L )\, \O‘t 1
2 ] 4y P
“ iy Y
(3
S
' | R

Inferior éontour ™
at £f 399.35
(61 405 -Bost City Base)

METCALF & EDDY. ENGINEERS

Ef.:: Partial Plaw

5.9 7o
Avea @ el 339,35 (Wsv0)
- 137674000 6) + 4 2(n3s) + 375 (104005 + 436 (235) 2 + 153(e0){ =3¢ (23s) = _6
T SS1p + I3y + 19594 4 Slz3e < S0 =%4Go = “‘1
v B, 120 L4 = 2,712 acres
Relow e(.3‘1"1.35_b04+m s lopec down 2£2° to 20"¢ Dra:iw f J
ht However 3'th inlet foutlet ha's invert at el 399.3 S, e

so all s-l-pvaje below that level 1s dead s#orooe,
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Pl i e PR aA Al aPU- st e utth il NSt AN e S R ” L et esd mrad 8tk a1

Project a * 'Q& VM af/Von ’red' pdm-f Acct No. Q ?2 8 Page 6 of J_ 4
Subject __Ha.m.p_dzn COU"IJ'V; MGSS- Comptd By LE 5 Date /O/Z ’/50

Detall NAS H Hice AEs. Ckd By

@ Stovage Volume - Cont

2-Avea af Ck,#zéa/ﬂevafro'ns

gel 424,35

2l —~___pel 41935
2.5t reldod3s
A s el.399.3 ¢

Nominel Interior Slopes

Areca el 409,35

Date _LQ.ZMQ——

A,.: //9, {22 + /_‘5'0!(30) +'7T(3o)" = 165')779 (’f’ = 3.8104 acves

Area €l . 419.317

Ag= 118,122 4 (501(5) + 1T (55)" = 210, 180 {t>= 46251 acres

Area e/, 424.35

Ac=118,122 ,,,5-0,(65)4-#(6:)‘: 2289 @o_p‘“ z $.256L acies

3- Volume at Criticn! Elevabions @boue_eg/.?-?‘%ar)

Ele., Area Depih AVe!,
399.3¢ 27017 ac, ,

lo 32,61
4093¢ 348/0‘( “

fO’ 43,18
419,347 4. 8151

5! 25,20

424.3¢ 52562 =

4- \Volume below £l 359,35

Sallol. (acft)
)

32.6!
75.79
|00 .99

Botfom slopes from el 366,35 dowuto el 397,757 4 20'¢dvarn.

403+ 43 3
V, 23 22544 15r +(33_~_§2*_8_)4,,]+ 14 (21641%) (40

Vo 40070 + 5552 s = 92641 (= 2.29 ac. {t

—r—
——

-0
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Project MMMM&M acet.No. 29 28 Page 7 of 14 -4
Subject M&%MQSL Comptd. By #_E__ Date 10/20/80 ..__«.‘_.J
Detail NA hY H Hl LL ES: Ck'd. By M Date Mﬂ&)__ r—_!_—.

@ Itorage Volume - Cont, T

p
100
—

el 4/9,¢

80

ik SR

6O
Sltovoge - ac. £4,

/
40

k4

- Useful

20 ..

/( Ce/, 299.|35
J.

€.M1,3¢,
ac.Ct.

. Doad Stov,

A2
420
415
2
3
N
410
>
Y
Wy
405
400
397
2
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o Nat Review of Men Fod Dams scv. & 928 pge 8o dd T
Subject _Ha_mp.ian_ﬁz_nﬁ.’_,&{t__ Comptd. By __‘gé} Date /OILZO/ Po - ,,:
Detail NASH HléL RES. Ck'd. By%hld_ Date JQ!&_LEO_ . 1
@ Detailed Storaqe Volume
|- Aveas above el 419.35 o
£(419.6 -A=118122 +1501(55.5) # TT(5Ti5) =11,108(3= 4, 846Fac, ]
£1420.35 - A= 118102 +1501(87) +T1(S7) 213,996 (" 49101 ac. ]
El 42235 - A< g2 +io1 (61)+ (6 221,372 4 = §.0610 « '.‘
El 423,37 - A: 1P +/501(63) +(63) e 225 154(*= S. 1088
Flazssc- A=12102 +igor (6 )+ (64) = 201,054 » 52124 - o
f/, 424455’— A = 1§14 IS0 f(éé )*T{Gs)“: L3q873&‘= 53001 % :-E
2- Voluwme LBOVC el 419,35 ;:lb‘;.%
Elev, Avea DepH\ Aol SVel. "]
e 419,35 4315 ac, ' 75,79 ac.{ . ]
028 h21 Tact o
g 419,60 4,403 v 77.60 L
g oY 3.66 o
g 42018 4,901 w 80.66 e
N 40,35 000 u , Q0.6% N
2 loo <17 ST
b 413,3( SIel? n 79,7’7 ,
= 0. %0 2.60

413 .9¢ 2124 4 98.37

clgol 2'@7—
414y Seser - 100.99
0,50’ 2/:64

424,85 $300] 1 R,63
.
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E Subject _HQ_MP_&QLQ-%M—Q—SS——' Comptd. By Lé_ii Date _‘0‘ 20{ [-Ye] ——-i—_~

) Detar! NasH Hiel KES Ck'd. By %._M— Date MZé [80 ‘—"1
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: ~ Project Mwﬂ_&-d_aa_“_‘&mm, No. @qla Page ’O o!Ji_
{ I Subject [v) Comptd. By LEB pate 12 8
: Detail NAS'H Hl S Ckd. Bym&_&ate .LQZZil&Q_
.
B .. [ 0
1 @ Discharae Rela tions
( /- Overflow Spillway (lésv’Je qate house)
Ls 16% , Crest el 419.6 (WsvO
0.=333(18) H'S = 69.9¢ H' or Hzooes29Q™
-
- Q@ 20 385 40 ggo 8o 100 (20
E ; H, 048 0,74 0 |00 1.2l [ 4] /ST
1 weterEl. 420,08 42034 41030 42060 42081 420t 421,19
. 2- 20"¢ Drain to Breok
( L 2800+ {w#le# el. :‘:’2?.8(.4/6‘/0) no valver efe.: JA=2.8(¢
*Based on orq,( m(oo’mdtm € U.5.6.S. 17’[’0 Map
2800
- H'-—_ [?u+5—+£'r?+ t. 0'1 m.-r] 3°u,
0 : V=ldes VH, ;@ =319 /H,
3 H. o ‘1o )50 [Bo (90 182 94 125 1965
H Waferflev. 278 318 318 408 416 420 422 423 4245
W
3 @ 22 32 29 43 44 44 44 M5 447
T
) 3- Emerqency Sprllway
< T 7
"Sharp"crerl@el 424,12 ; Wedth = ¢ 20 ) Q": 200(7-0) H;‘
Water Elev, 424.3 4244 4245~ 4246 4247 424.8
H, O 0. 0.3 o4 OS5 06
&, 2 5 (o s 21 @ 2e
4- Crest Flow e
Lowect eleu, i2100'® 424.¢ 5i30'@426.6 ;210 £424.7 5 Use 6=1-fs’H4'
1o @ 4248
. Watey Elgy, 4246 42471 424.8 4249
i Qa ¢ 23 a2 )
( Qs - lo 20 54
; Og — — =) §o
Qa 2
, Q. 8 23 qo0 (17
e e e L T e e U D




A i

NONREPRODUCIBLE GRID FORM 148

!D

METCALF & EDDY. ENGINEERS

A R e et e e e T, S A S T P L L R P A e A SNIPS SN U S SR RS Ry ST S RN o
) ot e e .- R e s L5 B I SR I A A ORI Tt e T N SR "." > ™k "_-.\"- * . ‘;\’...' ‘,\"- )
LAY, I S IR PP VA TN TR JLAE T R S St S T Wty W5 FVUNE SN S T e W A A e e A At T AT A A A A AT ATAT AT AN AT AN A

~
[l

T 1) o

MNetaal

Acct No.
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~ ycjl!‘»f (’(()M CQ‘_J”+ w‘ -
MysH Hiet Res.

Comptd

Ckd. By

L Sl

6928

: (f - -

DAME S S e (S AP A

14

Page
Date

to/20/8g

8y_Q§

Date

@ Discta ra e £ Sf'orage Fuonction vs Kes. Elev,

-~ L

A - Peservoir Conditions "a” € b" .

e

RS

--.'-.
e
S0 T
‘._‘-'>'-
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APPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS

NASH HILL RESERVOIR
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