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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02254

REPLY TO
ATTENTION OF: M ±7 i8'

NEDED

Honorable Edward J. King
Governor of the Commonwealth of

Massachusetts
State House
Boston, Massachusetts 02133 1
Dear Governor King:

Inclosed is a copy of the Black Brook Dam (MA-01057) Phase I Inspection .
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based >'71
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

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

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

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

Since el

Incl C. E. EDGAR, III
As stated Colonel, Corps of Engineers

Division Engineer

............................................. .... ... .. .°=.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT _

Identification No.: MA 01057
Mass. D.P.W. No: 1-7-33-8
Name of Dam: Black Brook Dam
Town: B landford
County and State: Hampden County, Massachusetts
Stream: Black Brook
Date of Inspection: 11/20/79

BRIEF ASSESSMENT

The Black Brook Dam, is located on Black Brook a tributary to Bradley
Brook and the Westfield River and is in the Town of Blandford, Massa-
chusetts. The dam site is approximately 2.6 miles upstream along
Bradley Brook and Black Brook from the Town of Russell and is located
off of Martin Phelps Road in Blandford. The dam'is a multiple purpose

r water supply and flood protection facility which is owned by the Town
of Russell through its Water Commission. It was designed by the U.S.
Department of Agriculture, Soil Conservation Service and was completed
in 1971. The dam is an earthfill embankment about 1168 feet in length,
and 60 feet in height and has a reinforced concrete principal spillway
which maintains the water supply pool level and controls the release of
stored floodwater, and a 50 foot wide earth and ledge excavated emer-
gency spillway channel in the right abutment.

The dam and appurtenances were found to be in FAIR condition. The
visual inspection indicated that silt from under the upstream riprap is -"-"

being washed out by runoff and wave action to form small deltas in the
pond, the trash rack on the riser has been damaged, the toe of the
dam is wet along the abutments and the floor of the discharge channel
of the emergency spillway is wet. Some maintenance and minor remedial
work is required.as listed in Section 7.

The test flood for this dam has been determined to be the Probable
Maximum Flood (PMF), based on a classification of INTERMEDIATE size
and HIGH hazard. The drainage area is 2.3 square miles and the PMF
test flood is 5,800 CFS. Routing the test flood through the reservoir,
with the initial pool level at the water supply pool elevation, results in
a test flood outflow of 2,700 CFS which does not exceed the capacity of
the spillways. Pool elevation at test flood conditions is 893 MSL which is
3 feet below the top of dam.

The combined spillways have a capacity of about 5000 CFS with the
water level at the top of the dam. This capacity is about 185% of the
routed test flood outflow from the reservoir.

Failure of the dam would pose a serious threat to approximately 75
structures, most of which are houses, in the Russell area, one major
highway bridge, and one secondary road crcssing.

..... ............ ........... ............ .. .... .-..:.:-..,:.-,.. ,..
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The recommendations for additional investigations and recommended
remedial measures as listed in Section 7 should be implemented within
one year of receipt of this report by the Owner.

John W. Powers
Massachusetts Registration 23106
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p

.:3~::



This Phase I Inspection Report on B1gck Brook Dam (MA-01057)
has been revieved 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
P.,~ and with good engineering judgment and practices and Is hereby
submitted for approval.

I0I

ARAWAT MABTES IAN, ?MER
Geotechnical Engineering Branch
Engineering Division

CARNEY M. TERZIAN, KDMER
Design Branch
Engineering Division

*RIQIA DIONSUMA
Water Control Branch

Enginoering Division

AMPOVAL uSCOORD
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investi-
gation is to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general condition of
the dam is based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are beyond
the scope of a Phase I investigation: however, the investigation is
intended to identify any need for such studies.

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

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

Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the

! Spillway Test flood is based on the estimated "Probable Maximum Flood"
for the region (greaLest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the test flood should not be inter-
preted as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and serves as an
aide in determining the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general condition, and the
downstream damage potential.

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 facility and safety to the public. An
evaluation of the project for compliance with OSHA rules and regulations
is also excluded.

............ ...... .
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

BLACK BROOK DAM

SECTION 1

PROJECT INFORMATION

* 1.1 General

(a) Authority

Public Law 92-367, August 8, 1972, authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a National
Program of Dam Inspection throughout the United States. The
New England Division of the Corps of Engineers has been assigned
the responsibility of supervising the inspection of dams within the
New England Region. Tighe & Bond/SCI has been retained by the
New England Division to inspect and report on selected dams in
Massachusetts. Authorization and notice to proceed were issued to
Tighe & Bond/SCI under a letter of October 24, 1979 from Colonel .
William E. Hodgson, Jr., Corps of Engineers. Contract No. DACW-33-
80-C-0005 has been assigned by the Corps of Engineers for this
work.

(b) Purpose

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

I 2) Encourage and prepare the states to initiate quickly
effective dam safety programs for non-federal dams.

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

(c) Scope

The program provides for the inspection of non-federal dams
in the high hazard potential category based upon location of the
dams, and those dams in the significant hazard potential category
believed to represent an immediate danger based on condition of
the dams.

1.2 Descriotion of Proiect

(a) Locat'on

The Black Brook Dam is located in the Town of Blandford,
Massachusetts, about 2.6 mi!es upstream from the Town of Russell.
The dam is locaLed on Black Brook wh-ich is a tributary to Bradley

1-1":"
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Brook and the Westfield River, respectively. The dam and impound-
ment is located off of Martin Phelps Road in the Town of Blandford.

• ~The dam is located on the U.S.G.S. Blandford and Woronoco, i-

Mass., quadrangles at latitude N42°-12'-36" and longitude W72*-53'-18".
Refer to the location plan, and Appendix B for additional information.

(b) Description of Dam & Appurtenances

I The dam consists of an earthfill embankment, a principal 0
spillway consisting of a reinforced concrete drop inlet structure
having a two stage riser section, a 36-inch diameter reinforced
concrete outlet conduit, and a reinforced concrete impact basin at
the conduit outlet. An emergency spillway is located in the right
abutment and consists of a grass covered earth channel excavated
in natural ground and ledge. •

1) Embankment (See pages B-1, B-2, B-3 and B-5)

The following information has been taken from the As-Built
Drawings dated 1972.

The dam embankment is approximately 1,168 feet long
and has a structural height of 60 feet. The upstream slope
is 2.5 horizontal on 1 vertical. The downstream slope is 2.5
horizontal on 1 vertical, and the width of the top of dam is
18 feet. The upstream slope surface is covered with dumped
riprap to the top of dam; riprap has been placed on the .
downstream face to elevation 885 MSL.

The embankment material is a silty sand (SM using
Unified Soil Classification System) with silty sand comprising
the central core, the upstream and downstream outer sections

1 and the downstream toe. A cutoff trench consisting of silty
sand is located beneath the embankment along the centerline
of the dam.

The top of the dam is covered with grass growth.

2) Principal Spillway (See pages B-7 and B-9) S

The principal spillway consists of a reinforced concrete
drop inlet structure with a sluice gate controlled inlet pipe at
invert elevation 841.0 for the pond drain, an uncontrolled
orifice inlet at invert elevation 363.5 for the water supply
pool and uncontrolled overflow weirs at elevation 876 for the 3
high stage pond outlet.

The riser structure is 38.2 feet high from the base of
the foundation to the top cf the structure. The inside dimen-
sions are 3 feet x 9 feet wiLh walls that vary in thickness
from 21" to 10". The inside bottom elevation of the riser l
structure is 340.0. The 1ow stage water supoly orifice is

1-2
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located on the upstream face and measures 26 inches wide x
12 inches high with an invert elevation of 863.5. The high
stage overflow weirs are formed by the tops of the riser
section walls and have a total length of 18 feet with a crest
elevation of 876.0. There are two anti-vortex walls perpendi-
cular to the top of the weir walls with a solid concrete platform
bridging the two walls. The sluice gate operator stand is
supported on this platform. The anti-vortex walls flare out
and up from about elevation 869.5 to 876.0 at a 450 angle.

1 Them the walls are vertical for about 2.1 feet to the surface
of the platform. Galvanized angle irons have been bolted
between the walls to act as a trash rack.

The sluice gate which controls the 18 inch diameter pond
drain is an 18 inch square gate mounted on a 12 inch deep
wall thimble. The gate is operated by a rising stem, crank
operated, floor stand located on the top of the riser structure.

The pond drain consists of about 40 feet of 18 inch
diameter reinforced concrete water pipe with a reinforced
concrete inlet structure. This conduit enters the riser struc-
ture through the upstream side.

The principal spillway structure has a 36 inch diameter
outlet conduit discharging to an impact basin located at the
downstream toe of the dam. The 36 inch diameter conduit
consists of reinforced concrete pipe with a continuous concrete
bedding and six reinforced concrete anti-seep collars. -The
invert elevation of the outlet pipe is 840.0 at the principal
spillway and 836.0 at the impact basing with an overall length
of 232.33 feet and a slope of 0.017 ft/ft.

The impact basin is constructed of reinforced concrete
U] and is approximately 18 feet long x 14 feet wide with a rein-

forced concrete baffle spanning across the flow path to dissi-
pate the energy from the high velocity outlet flow from the 36
inch diameter conduit during flood flows.

3) Emergency Spillway (See pages B-4 and B-8)

The emergency spillway consists of a grass covered
earth and ledge excavated channel in the right abutment of
the dam. The spillway channel has a control section at
elevation 887.5 which is 50 feet wide and 30 feet long. A
concrete weir 3' wide exists on the downstream edge of he
flat control section and extends between the toe of slopes in
the spillway. The spillway approach channel, along the
centerline, has a section sloping uo towards the control .. " ,
section at 2', for about 225 feet, then 1.59% for about 175 feet
to the control section. The control section is level at elevation
837.5 for a distance of about 30 feet. The discharge channel
slcoes downward at 2.52 for about 175 feet and then 2.15% for
about 160 feet where it discharqes onto original ground down-
stream o1 the dam. The side slopes ol the spillway excavation

1-3
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S

are at 2 horizontal to 1 vertical in earth and somewhat steeper
where ledge outcrops were encountered. The maximum depth
of excavation is at the control section and is about 32 feet.
The control section is approximately 8.5 feet below the top of ,
the dam.

4) Foundation and Embankment Drainage (See page B-6)

A 4 foot wide trench drain of clean sand and gravel
i extends into the foundation of the downstream toe. The

trench drain extends from the centerline of the principal
spillway left about 548 ft. and right about 602 ft., with an 8
inch diameter perforated CMP drain pipe extending the full
length of the trench. Both 8 inch diameter trench drain outlet
pipes discharge into the impact basin structure at the outlet
of the principal spillway.

(c) Size Classification

The dam's maximum impoundment (computed to the top of the
dam) of about 1620 acre-feet and structural height of 60 feet place
it in the INTERMEDIATE size classification.

(d) Hazard Classification

The hazard potential classification for this dam is HIGH be-
cause of the significant potential for loss of human life and property P
which may occur in the event of a failure. There is a high potential
for severely damaging about 75 structures, most of which are
houses with attendant probable loss of more than a few lives, as
well as one major highway bridge and one secondary road bridge.

I (e) Ownership

The Black Brook Dam is owned by the Town of Russell acting
through its Board of Water Commissioners. The address is as
follows:

Town of Russell P
Board of Water Commissioners
Box 164
Russell, Massachusetts

(f) Operator
3

The operation of the Black Brook darn is the responsibility of
the Town oi' Russell acting through its Board of Water Commissioners.
The contact person for the Water Commissioners is Mr. Edward
Miller. The teleohone number is 1-413-862-3276.

1-4
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(g) Purpose of Dam

The Black Brook Dam is a multiple-purpose dam which maintains
a low level water supply pool and provides flood water storage to
reduce downstream flooding from the dam's drainage area. Stored
flood water is gradually released through low and high stage inlets

r "of the principal spillway.

(h) Design and Construction History

The Black Brook Dam was designed by the U.S. Department -o

of Agriculture, Soil Conservation Service. It was completed in the
fall of 1971 and has been in operation since that time.

(i) Normal Operation Procedure

The Black Brook Dam is normally self regulating with the only
controlled outlet being the pond drain. This outlet is operated
only as part of infrequent maintenance checks and in the event the
Town of Russell requires downstream flow for water supply when
the water level is below the low stage inlet.

1.3 Pertinent Data

(a) Drainage Area

The drainage area for the Black Brook Dam covers approxi-
matc'y 2.3 square miles. The drainage area from which Black

Brook originates, and the surrounding perimeter areas are primarily
mountainous woodland with some open areas. There are no develop-
ments within the watershed.

I (b) Discharge at Dam Site

Normal discharge at the site is via the low and high stage
inlets to the principal spillway and through the 36 inch diameter
outlet conduit to the downstream channel. If flood flows occur of
sufficient magnitude and duration to fill the flood water storage
available, then excess flow will be discharged around the dam via
the emergency spillway channel.

1) Outlet works:
a) Pond drain, 18 inch dia., inv. elev. 841.40 NGVD

sluice gate controlled, Maximum Capacity 74 CFS.
L

b) low stage inlet orifice, 25 inch wide x 12 inches
high, inv. elev. 863.5 NGVD, ungated, Maximum
Capacity 67 CFS.

1-5
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2) Maximum known flood at dam site:

It is reported that the highest pond elevation to date - _
was observed during the fall of 1979. During this 3
period the pond elevation was at approximately 868 ft.
NGVD. Pond elevation during the March, 1980 flood
flows reportedly did not reach elevation 868 ft. NGVD.
No discharge flow data or recorded pond elevation data
is available.*I

3) Ungated spillway capacity at too of dam

With the water level at the top of the dam (elev. 896
feet NGVD) spillway capacities are as follows:

principal spillway 220 CFS 9
emergency spillway 4780 CFS

Total 5000 CFS

4) Ungated spillway capacity at test flood elevation
f

With the water level at the test flood elev. (893 feet
NGVD) spillway capacities are as follows:

principal spillway 215 CFS
emergency spillway 2485 CFS

Total 2700 CFS

5) Gated spillway capacity at normal pool elevation:

None

6) Gated spillway at test flood elevation:

None

7) Total spillwav capacity at test flood elevation:

2700 cfs at elev. 893 feet NGVD. (Same as #4)

8) Total project discharge at top of dam:

5000 cfs at elev. 896 feet NGVD. (Same as #3)

9) Total project discharae at test flood elevation:
I

2700 cfs at elev. 893 teet NGVD.

(c) Elevation (ft. above MSL"

1) Streambed at toe ol dam - 336. +

1-6-



• , ~~~~~~~. . . - .. -.-.. ..- ,.-.. .....- .... . - .-.. . 7.. . ..-...- i. ,-,7

2) Bottom of cutoff - 834±

3) Maximum tailwater - Unknown

4) Recreation pool - Not Applicable

5) Normal Water supply pool - 863.5

6) High stage flood control pool - 876.0

7) Full flood control pool - 887.5

8) Emergency spillway crest elevation 887.5 ungated

9) Design surcharge - 885.8

10) Top of dam - 896

11) Test flood surcharge - 893

(d) Reservoir (Length in feet)

1) Normal water supply pool - 1920 ft±

2) Flood Control pool - 4000 ft±

ii 3) Emergency spillway crest pool 4000 ft.±

4) Top of dam - 4400 ft +

5) Test flood pool -4300

(e) Storage (acre-feet)

1) Normal water supply pool - 74

2) Flood control pool 942

3) Spillway crest pool

a) Low stage crest (water - supply pool) - 74

b) High stage crest - 330

- c) Emergency spillway - 942

4) Top of dam - 1620

5) Test flood pool 1340

I ~ 1-7

............ - ......... - . . . . . . .
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(f) Reservoir Surface (acres)

1) Normal water supply pool - 11

2) Flood-control pool 69

3) Spillway crest

a) Low stage crest (water supply pool) - 11

b) High stage crest - 34

c) Emerg. spillway crest - 69

4) Test flood pool - 76

5) Top of dam - 81

(g) Dam

I) Type - Earth embankment

2) Length - 1168 ft±

3) Height - 60 ft±

4) Top Width - 18 ft

5) Side Slopes - 2.5 hor. on 1 vert. both faces.

. 6) Zoning -Homogeneous, semi-pervious silty sand

7) Impervious Core - None

8) Cutoff - Variable width and depth, semi-pervious silty
sand earthfill

9) Grout curtain - None

(h) Diversion and Reaulating Tunnel

Not applicable

(i) Spillways

1) Type: _

a) Principal spillway: Reinforced concrete drop
inlet

b) Emergency spillway: Grass covered, earth and
* ledge excavated channel

with ievel control section
and buried concrete weir
wall

1-8 "
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2) Length of weir:

a) High stage inlet: 2 @ 9 ft. 18 ft.

b) Emergency spillway: 50 ft.

(3) Crest Elevation

I a) High stage inlet: 876.0

b) Emergency spillway: 877.5

(4) Gates: None

(5) Upstream channel:

a) Principal Spillway: Reservoir

b) Emergency Spillway: Grass covered earth and
ledge excavated channel.

(6) Downstream Channel:

a) Principal Spillway: Riprapped channel 115± ft.
to natural stream channel
through fairly steep narrow

- 1 valley

b) Emergency Spillway: Grass covered, earth and
ledge excavated channel to
wooded area discharging
into natural stream
channel downstream of dam

(j) Regulating Outlets

The only regulated outlets from the dam consist of a pond
drain which is controlled by a manually operated 13 inch square
sluice gate and an ungated low stage inlet orifice. The sluice gate
is located on the inside face of the pond side wall of the principal
spillv,'ay riser- with- its invert :t elevation 841.0. The floor stand
operator is located on the top of the principal spillway riser. The-
gate is a Joyce-Cridland, non seating head typc, with a rising
stem operator having the following identification:

WJ 70-4508

The rate is normallv in te clcsed oosition, and crlly carely operotec".
or mcinteninr-; .:r!ecs '' 3id *o allow water to Ilow in the Stream t
the :ownstrecmi vvai;r in t-,ke reservoir.
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The pertinent data regarding these outlets are as follows:

a) Pond drain, 18 inch dia., inv. elev. 841.40 NGVD,
Maximum capacity 74 CFS, controlled by an 18 inch
square sluice gate.

b) Low stage inlet orifice, 25 inches wide x 12 inches high,
inv. elev. 863.5 NGVD, ungated, maximum capacity 67
CFS.

. ..
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SECTION 2 - ENGINEERING DATA

li 2.1 Design Data

The design data for the Black brook dam provided by the Soil
Conservation Service includes hydrologic and hydraulic computations
and summaries, structural calculations, a geological report, soil laboratory
test data, a summary of embankment slope stability analysis, and other
design information all contained within a "Design Report" dated 1969

II and 1970. The design of the dam and appurtenances is based primarily 0
on a number of Soil Conservation Service Publications which are listed
in the General Section of the Design Report. Since water supply was
one aspect of the project, the Soil Conservation Service, by regulation,
contracted for the design of the water supply appurtenances with a
private engineering firm. The firm's name is Loewer Sargent and
Assoc. of Kensington, MD. 0

This design data was reviewed and found to be in accordance with
good engineering practice. It was used extensively in preparing Section
5 and Appendix D of this report.

2.2 Construction Data 0

"As Built" record drawings were available for the Black Brook
Dam. These drawings have been reviewed and found to show good
agreement with the design drawings and visual inspection.

Appendix B contains copies of the important "as built" drawings.
These copies have been made from originals provided by the Soil Conserva-
tion Service.

2.3 Operational Data

1 The dam is self regulating for flood control purposes, and no .
operational data is available. Under normal conditions the hydraulics of
the principal spillway maintain a low level water supply pool and flood
flows are discharged via the high stage overflow weirs of the principle
spillway and the emergency spillway.

During periods of low runoff from the watershed, the Town of 5
Russell Water Depc rtmeont may release water from tne impoundmien'.
order to augment the flow entering the lower intake reservoir. The I
inch diameter pond drain and sluice gate must be used for this purpose.
There are no other regulating gates to be operated. Information from
the Water Department indicated that the pond drain has never been-
operated for water supply purposes and the present Water Department S
Superintendont reports that he has never operated the pond drain gate.

2.4 Evaia Lion of Data

, , a; Availiability
, _0

SJ; tic:r~nt data is ivaiiabie to perinit an eva1lation of the dam
"" w en co;mbined with ,i 1i s o! tl, e visual inspection.

2-1
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(b) Adequacy

There is sufficient design and construction data to permit an

assessment of dam safety when combined with the visual inspection,
past performance, and sound engineering judgment.

(c) Validity

Since the observations of the inspection team generally confirm
the available data, a satisfactory evaluation for validity is indicated.

2-2.2 .
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SECTION 3 - VISUAL INSPECTION

* 3.1 Findings

(a) General

The Black Brook Dam, No MA 01057, was in FAIR condition at
the time of the inspection.

(b) Dam

1) Earth Embankment (See Photos 3, 4, 8 & 9)

The upstream face of the dam embankment showed a
surface irregularity in the slope to the right of the spillway
riser. Also, fine sand was being eroded from under the
riprap at a number of locations at the normal water supply ...

pool water line and was forming small sand deltas at the
waterline.

The top of the dam and the downstream face above
elevation 885.0 has a heavy grass cover which is well estab-
lished. There is some evidence of trespassing on the dam by
trail motorcycles which have caused minor damage to grassed
areas.

The toe of the dam at both the right and left abutments
is wet with a slight noticeable movement of water downhill
towards the impact basin. No movement of silt was evident,
however. The wetness could be caused by ground water
seeping from the watershed above the dam since a significant
amount of area drains towards the dam.

Small diameter trees were noted growing along the right
end of the embankment.

The heavy grass growth on the embankment prevented a

thorough inspection of this feature.

(2) Emergency Spillway (See Photos 5 & 6) 6

The emergency spillway channel is in good condition.
There is a considerable amount of wetness downstream of the
crest weir wall, but this must be natural ground water. The
channel itself was free of debris but significant growth of
weeds and grass exists. The channel has been excavated
through original ground and ledge.

The channel and side slopes have a heavy grass growth
providing good erosion protection where ledge outcrops do not
exist.

3-1
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(c) Appurtenant Structures

1) Drop Inlet Principal Spillway (See hotos 1 & 7)

The principal spillway riser was found to be in good
condition. The structure appeared to be structurally sound
with no visible cracking, spalling, seepage, or efflorescence.

3 It was noted that one of the trash rack bars was missing
and a second was damaged on the left side of the riser.

2) Pond Drain Inlet Pipe

At the time of the inspection, the water level was at the
normal water supply pool level. Therefore, the inlet pipe and
headwall structure were submerged and not visible.

3) Outlet Conduit

The 36 inch diameter conduit was found in good condition.
The alignment was good with only a small hydraulic jump in
the flow being noted at the third joint in from the impact
basin. All visible interior joints were dry above the flow line.
The interior of the conduit that was visible is in good condition
with no spalling, cracking, or efflorescence.

4) Impact Basin (See Photos 2, 10, 11 & 12)

The impact basin was found to be in good condition with
only a few minor shrinkage cracks being visible, and no
spalling, or efflorescence. The structure was clear of debris
with free unobstructed outf!ow to the downstream channel.

SI(d) Reservoir Area (See Photo 1)

The shore of the reservoir is generally shallow sloping wcod-
land. It appears stable and in good condition.

(e) Downstream Channel (See Photo 2)

The downstream channel is in good condition with only a
slight amount of vegetation encroachment. The channel immediately
downstream of the dam is unobstructed. Riprap protection of the
channel is minimal, but appears to be adequate.

3.2 Evaluation

The dam is generally in FAIR condition with the foilowing deticien-

cies being noted:

(a) Silt and fine sand is eroding Irom under the riprao on the
upstream face at the water line and wasning into the pond.
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(b) There is a surface irregularity in the upstream slope to the
right of the principal spillway.

lI (c) The toe of the dam at both the right and left abutments is
wet.

(d) One of the trash rack bars is missing on the left side of the
principal spillway riser.

(e) Trespassing by wheeled vehicles on the dam and emergency
spillway was evident.

(f) There is a heavy grass growth on the dam embankment.

3-3
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SECTION 4 - OPERATIONAL AND

MAINTENANCE PROCEDURES

4.1 Operational Procedures

(a) General

No written operational procedures are available for this dam.
The dam is normally self regulating for flood control purposes.
The sluice gate on the pond drain is normally in the closed position
and is not routinely operated. It is reported that the gate has
not been operated since 1974 and is believed to have been operated
once prior to 1974 for maintenance purposes.

(b) Description of Warning System In Effect

There is no written downstream warning system in effect.

4.2 Maintenance Procedures

(a) General

An annual inspection is made by the Soil Conservation Serviceand recommendations resulting from this inspection are implemented

by the Town of Russell through its Board of Water Commissioners.

Typical maintenance items assigned to the Town of Russell
include liming and fertilizing, mowing, clearing of accumulated L
debris, etc. At the time of this Phase I inspection the embank-

. ments and emergency spillway channel were overgrown with a

heavy growth of grass. Also, a trash rack bar was missing from
the riser.

l (b) Operational Facilities

The only facility which requires operation is the pond drain
sluice gate. This gate may be used to release impounded water to
the downstream water supply intake reservoir and also to completely
drain the impoundment.

Discussions with a representative of the Town of Russell
Water Commissioners indicated that the sluice gate for the pond
drain is not routinely operated and it has not been required to

. release impounded water for water supply purposes. A visual
inspection of the gate operator indicated that lubrication is required.

There are no other facilities which require operation.

4.3 Evaluation

The extent of the growth on the dam embankments, and the emer-
gencv spillway channei, 3nd the missing and damaged trash rack bar on
the riser indicate that improvements are needed in the routine maintenance
program. These items should be checked and corrected on a routine,
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frequent basis. In addition, the sluice gate should be operated at least
annually as a minimum and kept well lubricated to prevent corrosion and
maintain the operator in an operable condition.

Additional emphasis on routine maintenance will assist the owners
in assuring the long term safety of the dam.

A formal, written downstream emergency flood warning system
should be developed and put into operation.

4-2
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SECTION 5 - EVALUATION OF HYDRAULIC/
HYDROLOGIC FEATURES

5.1 General

Black Brook Dam, No. MA 01057, is a multiple-purpose water
supply and floodwater storage facility which was designed by the Soil
Conservation Service (SCS), as part of the overall Westfield River flood
protection project.

The dam is located on Black Brook in the Town of Blandford,
Massachusetts about 2.6 miles upstream along Bradley Brook and Black
Brook of the Town of Russell. The dam is about 2.5 miles upstream of
its confluence with Bradley Brook and 3 miles upstream of the confluence
of Bradley Brook and the Westfield River in the Town of Russell,
Massachusetts.

The drainage area upstream of the dam is 2.3 square miles (1485
acres) with a mountainous perimeter and interior from which Black
Brook originates.

No development exists in the watershed due to the use of impounded
water for water supply. The area is primarily wooded with only a
minor amount of open fields.

The dam itself is about 1168 feet long and 60 feet high, and is an
earthfill embankment. The facility has a principal spillway which has
low and high stage inlets and discharges all normal stream flows via a
36-inch diameter conduit through the dam. An emergency spillway,
consisting of a 50 ft. wide earth excavated channel with a grass cover,
carries flood flows which exceed the storage capacity of the impound-
ment around the dam to the downstream channel.

The dam has a sluice gate controlled pond drain which may be

used to release impounded water to the downstream water supply intake
reservoir and also to coinDietehy drain the impoundment.

5.2 Design Data

The hydraulic features of the Black Brook Dam have been designed
by the S.C.S. to retard a 100 year frequency storm without discharge
occurring in the emergency spillway. The top of the dam elevation was
established based on a maximum probable storm as determined by S.C.S.
The design storm for establishing the top of the darn was based on 23.1
inches of rainfall resulting in 18.6 inches of runoff. The peak design
inflow is 12,150 CFS and the routed design outflow is 3712 CFS at a
pond elevation of 895.90. The calculations included in the SCS Design
Report include storage vs. elevation, stage discharge curves for the
combined spillwavs, and routing of the various test floods through .-

the reservoir. These calculations are dated 1969 and 1970.

5-1-

.... -. ..



' I

5.3 Experience Data

No records of flow or stage are known to be available for the
Black Brook Dam.

5.4 Test Flood Analysis

The selection of the test flood is based on the Corps of Engineers,
"Recommended Guidelines for Safety Inspection of Dams," dated November

, 1976. These guidelines state that dams classified as "Intermediate" in
size, and "High' in hazard potential be tested against the "Probable
Maximum Flood" (PMF) for the region within which the dam is located.

The determination of the PMF for the Black Brook dam is based on
the Corps of Engineers "Preliminary Guidance for Estimating Maximum
Probable Discharges in Phase I Dam Safety Investigations" dated March
1978. The Guide curves provided cover drainage areas as small as 2.0
sq. miles.

Graphically, the guidance curve gives a unit discharge of 2,500
cfs per square mile of drainage area which results in a PMF of 5,800
cfs for Black Brook Dam.

The purpose of this Phase I investigation is to assess the dam's
overtopping potential and its ability to store and/or discharge the test
flood. This requires determing the storage characteristics of the im-
poundment area and the stage vs. discharge characteristics of the
spillway. The SCS design report tabulates all of this data, and our
review has determined the information to be substantially correct and
valid, therefore, as noted in the computations included in Appendix D,
this information has been utilized in performing the test flood analysis.

The test flood has been routed through the reservoir using the
iteration process as outlined in the Corps of Engineers, "Preliminary
Guidance for Estimating Probable Maximum Discharges in Phase I Dam
Safety Inspections." The results of routing the PMF test flood through
the reservoir indicate that the storage capacity of the impoundment area
will reduce the test flood inflow of 5,800 cfs to a reservoir outflow of
approximately 2,700 cfs at a pond elevation of 893 ft. NGVD. This
assumes that the level of the water supply (normal pool) pond is at
elevation 863.5, which is the invert of the low stage orifice, at the
start of the storm, and the entire flood storage volume is available.

*- The combined spillways have a discharge capacity with the water
level at the top of the dam (elev. 896.0 ft. NGVD) of 5,000 cfs. The
combined spillways have a capacity of 185Y? of the routed test flood L
outflow and a freeboard of 3.0 feet remains to the top of the dam at
test flood stage.

Dam Failure Analvsis

A dam failure analysis using the procedures in the Corps of Engi-
neers, "Rule of Thumb Guidance for Estimatina Downstream Failure
Hdrographs" dated April, 1978, was performed for the Black Brook

' . Dam. The assumed conditions are as follows:

5-2
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1. Water level prior to breach is at test flood elevation.

r 2. Stream flow downstream of dam at time of breach is PMF test
flood spillway outflow.

For an assumed breach equal to 40 percent of the dam width
computed at half height, the breached width is 272 ft. The resulting
dam failure flow using a water elevation of 893 ft. MSL is 207,300 cfs.

I * The first and second damage areas impacted by the dam failure

would be the dam itself and the water supply pipeline for the City of
Springfield, Massachusetts just downstream. Prior to the dam failure
the flow in the stream would be 2,700 cfs with a stage of 6 feet. After
the dam failure the flow would be 206,000 cfs at a stage of 37 feet.
There are no houses or other forms of development in the area of the
dam, therefore, damage would be confined to the dam structure and
appurtenances and to the water supply pipeline for the City of Spring-
field, Massachusetts.

The third damage area impacted by the dam failure would be the
Town of Russell water supply reservoir about 6000' downstream of the
Black Brook dam. The reservoir, small in volume, will not add to the
flow but would most likely be damaged by the failure. Thus, the Town
would loose its water supply. Prior to the failure the dam would most
likely withstand the flow and no damage would result.

The fourth area to be impacted would be a culvert and bridge
ii crossing at the intersection of Bradley Brook and State Highway Route

20. Prior to the dam failure the test flood spillway flow would be 2,700
cfs resulting in a river stage of 2 feet. No structures nor the roadway
will be flooded by pre-failure flows. After the dam failure the flood
flows will be 96,400 cfs and the water level will be 20 feet above the
brook bed. This flow will inundate about 16 houses approximately 3 to

1i 5 feet, 1,000 feet of secondary road, 1,000 feet of primary road, and
the road bridge at the crossing of Route 20 over Bradley Brook.

." The fifth area to be impacted would be a secondary road bridge
downstream of the Route 20 crossing. Prior to dam failure the test
flood outflow would be 2,700 cfs resulting in a river stage of 24 feet

I above the brook bed. No structures nor the roadway will be flooded
by pre-failure flows. After the dam failure, the flow will be 93,600 cfs
and the brook stage will be 21 feet above the brook bed. The flow will
flood between 35 to 40 structures, about 10 to 12 feet, two secondary
streets totaling about 1500 feet, and a secondary road bridge.

The sixth impact area will be a foot bridge ruins just upstream
from the confluence or Bradley Brook with the Westfield River. Prior
to the dam failure the test flood flow will be 2,700 cfs and the brook
stage will be 6 feet above the brook bed. No structures nor the roadway
will be i'looded by pre-failure flows. After the dam failure the flow will

V be 79, 100 cfs and the brook stage will be 22 leet above the brook bed.
- , This will inundate about 18 homes and about 1000 feet of secondary

street.
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The seventh and eighth areas to be impacted will be the confluence
of the Bradley Brook with the Westfield River and a mill dam downstream.
Prior to the dam failure, the river flow will be 2,700 cfs. The river
stage will be about elev. 272 feet. After the dam failure tI-- flow in
the river will be 70,000 cfs, resulting in a river stage of ,out e!ev.
284 at the mill dam. This will flood the railroad tracks, which parallel
the river, and the mill structure by about 4 feet.

M Downstream of the mill dam, the dam failure flow will be quickly
dissipatea by the flat slope and broad channel of the Westfield River.
The dam failure flow will not constitute a serious damage potential
downstream of impact area 8.

IL
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SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

r f. 6.1 Visual Observation

The visual inspection of the dam embankments did identify conditions
that warrant further investigation of the slopes. The erosion of silt
from under the riprap on the upstream face at the water line is of
concern and should be investigated to determine the affect on stability.
There is a surface irregularity on the upstream face of the embankment
to the right of the principal spillway riser.

The large extent of wetness at the toe of the embankment is also
of concern, and should be investigated further to determine what affects,
if any, it may have on the downstream toe, slope and foundation stability.

6.2 Design and Construction Data

) Embankment

Analysis carried out during the design phase included an
embankment slope stability analysis by the "Swedish Circle"
method. Based on this analysis a 2.5 horizontal to 1 vertical
embankment slope was utilized.

b) Appurtenant Structures

I A review of the structural calculations for the design of the
principal spillway structure and the outlet conduit revealed
that these structures have been designed on the basis of
sound engineering practice.

6.3 Post Construction Changes

There have been no post construction changes to the dam and
appurtenances.

6.4 Seismic Stability

The Black Brook Dam is located in seismic zone 1. According to
the recommended Corps of Engineers Guidelines, a seismic analysis is
not warranted.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS

AND REMEDIAL MEASURES

7.1 Dam Assessment

(a) Condition

The dam and its appurtenances are in FAIR condition due to
upstream embankment surface irregularity, the wet condition of the
downstream toe and the erosion of the silt from under the riprap.

(b) Adequacy of Information

There is sufficient design and construction data to permit an
assessment of dam safety when combined with visual inspection,
past performance, and sound engineering judgment.

(c) Urgencv

The recommendations and remedial measures described herein
should be implemented by the owner within one year of receipt of
this Phase I Inspection Report.

S.. 7.2 Recommendations

The recommendations of this Phase I investigation are that the
following additional studies be made under the supervision of a qualified
registered professional engineer:

(a) Determine the cause of the wet conditions at the toe of the
*. . embankment. These conditions should be investigated to determine

the effects on the stability of the dam and foundation material, and
to determine what corrective measures may be required, which
should then be implemented.

(b) Determine the cause of silt erosion from under the riprap on
the upstream face and develop and implement corrective measures,
if required.

(c) Investigate the cause of the irregu-arity in the slope of the
upstream embankment to the right of the principal spillway and
develop and implement corrective measures, if required.

7.3 Remedial Measures

The recommendations of this Phase I investigation are that the

following remedial and/or maintenance items be carried out:

(a) Replace and repair trash rack bars.

* (b) Routinely check the upstream embankment for deoressions or
settlements due to the loss or material From under riprap.
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(c) Operate the pond drain sluice gate at least annually as a
maintenance check and maintain the operator well lubricated.

(d) Mow the grass cover on the dam embankment and maintain it
in mowed condition.

(e) Remove small diameter trees along the right end of the embank-
ment and maintain an area of at least 20 feet horizontally from
each toe clear of trees.

(f) Discourage trespassing on the dam and embankments by
motor vehicles.

(g) Develop an "Emergency Action Plan" that will include an
effective preplanned downstream warning system, locations of
emergency equipment, materials and manpower, authorities to
contact and potential areas that require evacuation. This
Plan should include monitoring the dam during and immediately
after periods of heavy rainfall.

(h) Continue the program of annual technical inspections by a

II

(d) giswtered rofssivon eniner ameuaifient admin a in atn.d.
• ~~~inspoecon iin -i

-'The reoe pracl iaternties aon the abe Rec of te ank

"L adR menand easures.ae fatlat2 fe oiznal fo
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(f) Discourage trespassing o th a n mbnmnsb
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INSPECTION CU1LCK LIST

a 7~Z2Black Brook Dam RkT 11/20/79

Tr.: 9:00 A.M.

W-A -2ER ClIo udyv & Cool

WS. E-'-V. 863 + U.S. 8 36 t:: s

- .TT :Titghe & Bond/SCI
Hydrologic/

.. Georce M.cDonnell, P.E.. liydratilic 0

2. John Powers, P.C., Project Manager 7

3.David Lenart, P.E.. Civil 8

2.. All prolect feattures inspetd bv all varty members.

Al.;o prcm inLt
Dunlfli, V(-rdi , USDA, C
Edtil r , DIII rd ',. .atc r Lni~L~C



2A.4

Crest E'a

ur rent 2". e:ao over normal w. I.

"a !=o:z~zent to Dste Appears to be principal SW4 elev.

Lir fc C 1 CIS None

*1 Faveen't Ccnd-.tJion Upstream and downstream good

rovem-ent or Se-t0!:ent cf Crest None noted

-a: era' Move::r.n~v None noted

A~ gI Vnc~-e t Good

I :~cnt2 A ~zentGood

*Ccn:__o- at .Abiutmen an. at Concrete L&R abutments good
S r Non e

in:-ca on-, of 1Mz:v':--ment o'SrcuJ Slopes down & upstream goodif temsz n 
--ne

Tresna ssing on Slopes Some minor tracks of I-C
Vegitation on1 SloDes Some brush g-rowing in rock fill near toe

S~ouhi~ rzcr, ofP Zlopez or Erosion of silt from under riprap at
Abuen~ts water line.

Rc.Sioce P*.cto Ripran --ailurez Slight irregularity in slope rgto

spillway
Unuzual ',!-ve:2nt or Crackir~g at or

near Toes Nlone-toe along R&L abut-ient is wet but
Slight flow

Un--,ual EZ-'-a.en or Down-ztr.am None - same as above

-. "-~ D~~a-~ atu~sFlow (sLight) no Sedir!coIt

4 -C ood -,t;andiwng water with Fl i,,ht tlow

:trL~en~a:~N Zt /A

Copy avdIlable to OTIC does not
permit fully lhgible r p,du ct io n

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



-p Z 'T T Black Brook Dam

ARAEVALT.kC'LD T____7.7_______I___________

G-~ra. or~:ir.Good -heavy grass grow th

LaeRoc. Over n;~ C"anre 2 None

T-zees Cwer-an.7i'-; Charine1 None

:oor of A rzoac- C-I Solid and drv

W e 4 and------.n .all, Good, crest 50' wide at toe of slopes

G=_neral Cond"i- 4on of Ccz:e'e Good

:Zor Sa4_4_ N/A

ss~z n -N/A

Any V Iz V2.e 7e4nfor-inr N/A

An~y Se~eor Effiorescence N/A

Dra~ .07-S N/A

Dizc-lar~ie C-anne1 Good heavv g-rass growth

Ge::erL1Craiio Floor wet about 100' downstream of cres

Loze Ro c, Ovi Charr..2. No ne

Tr~~~z eargr;Crarn c None

Ofcz C*t' n Firm but wet

CcrCbIztr'.zt4ons z

K.___________________ ________________CIO_



- lS"FCTX_%_: CHE2CK LIZ'-

7?X22 Black Brook Dam______________

and ~ Lower trash rack lceft missing-one
damaged

~ -*~~Good

CZr, o of t4 Good

Si:~;None

~?ib~?einrci ~None

n t -3 07 Z tai4g of' Ccnrarte None

Sr~ e 7e or ff icr e!-:ce nce None

jz2
-nt '--- Good

I' U~ aZ eera eo0r Le a in GaFte None

C: No ne

7)- orCrO~C ~ te Ladder has slighit rust

~. ::ec~~ca.ar.. ~''tria2.N/A

NIA

.,~a 0r N/A

N/A

.Iovcu-Crlailnd 5 Ton Ser W/J70-4508)
I(tiL L MJ05

- - -. ~, ~. .COPY avcrilable to DTIC doc'S lO

peimit fulY 1'9'gh -" vi~



-~~-- BLick Brook Damccx .:

rea.Coz~Of: Good -plastering done to finish

None

d z None

Or~-- - None

e n o rNone

- z~t~ atJis Good

,.~ ~Good

* I Ca'-~'Good

Lzzs 2o~. r Trees :ragNn

. ~ co'~ Of izcarecarne2 Good
Pipe alignment gPood but 3rd joint
had hydraulic jump noted. Not visible
e2n tire lv

COPY Oavilble 1o OTIC n~ot

permit tv11Y gV -



,:- 

C-ne b!C '- z .  .. ..f Co.-.zre Cood -access limited -no access to ..
inside "-

_ r_"_ _-_ .. .. Co- te None

S. I. . None

-0 or o ,a itz i -n None visible

C ... 'zr o-- ,:. None visible"

- - None visible

*7 Aii,-Ment Of' M=O : None visible

.--Good

* .

IOU

-.. Cop t Q uIbll tegiho D PIC dpt

p

_ _ _ _ __ _ _ _.
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APPENDIX B

ENGINEERING DATA

ai

INDEX

1. Design and Construction Records:

The following records are kept on file by the U.S. Dept. of Agri-
culture, Soil Conservation Service and may be obtained through their
office located on Cottage Street in Amherst, Massachusetts.

Design records include the following:

construction drawings
construction specifications
construction revisions
design criteria
layout
hydraulic design
foundation and embankment design
geology report

0 soil testing report
structural computations
quantity estimates
inspector's notes
seeding schedule

Construction records include the following:

inspector's and engineer's diaries
soil testing reports
concrete testing reports
material certifications
equipment guarantees
correspondence
quantities
pay estimates
"as built" drawings

2. lnsnection Reports (Appended)

Date In 3necting Agency

9/2 i /170 Se Listing On Report
5/12/77

6 6/9/77
3 /11 /77

3,/71
/;2 3/7 3

I, ,$•iI.-

9~1". 3

0j EGNEIN AA



3. "As Built" Drawings (Appended)

Page No. Description

B-1 Cover Sheet
B-2 Plan of Site
B-3 Plan of Dam Site
B-4 Plan of Emergency Spillway
B-5 Typical Section

I B-6 Foundation Drainage Details
B-7 Principal Spillway - Plan & Profile
B-8 Emergency Spillway Drain - Plan & Profile
B-9 Riser Details
B-iO Conduit Details
B-11 Reservoir Drain Details
B-12 Impact Basin Details
B-13-16 Log of Test Holes

. .

l I

.......................... . .. ...
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-. ~F .1~A3

FA:e C. ~'

T-:i- ,%-f S~reein 8r c cia lI t,'tu~ i 1) Sa t i cfm t ory

Annual Uns-tis -actorym

.tfor Inarc: 4/6~3.- Z)-, ~Jv~A 4 , ~-~ 7

a:ndi

__ __ __ _ __ __ S or _ _ t' be ais c

7., c_ -t at i n~. !3 ;.

1-0 S, rcy

//

- Ci,

T-- t -C 7 n d.C.. 
. Y

C/ I, t I. -

'h~a n , 1 .

. . . .o
.n.- ~. r l a . .



- 0_..."'" -'IK' ; , r r-rr -D~

<" -. :xs". 'A i5EC2

Ic " r,. rs to be checked at time of inspection may include, but not be limittd to, 'he

eL -- ion 6. Rservoi r Arpa

a. Le-d for cutting &/or prorayin C  a. Undesirable veretalive -ro '. , th
b. Need for reseeding, fertilizing, liming b. Cut or fallen trees
C. Evidence of winter injury, insect c. Slash and other debris

daace, di-se. d. Erosion of banks
d. Need for mowing and removal of excess

U * mowed vegetation. 7. (Thtos and Vai.as
'. Ot er_______ a. Damo-e by drbreY s, _ic freetn,
.L rst or corrosion

8. Channels

a. Loose or damaced costs a. Sedimentaticn
b. Loose or broken wires b. Bank cutting-
c. Accumulated debris in fence c. Debris accumuIa ion
d. Condition of gates and cables d. Condition of riprap or other
Prir-ira Sni.lworks of imurovemen'

(I ) Undermining
a1. *Drcsructions in soillray.. . Ostrctins n sillay(2) Damag e or deterior,3'ion
h. Condition of outlet and riser (2) daeno chnelsorin

(1 Sicns of 3eerace (31) AdJcent charnel scouring

(2 Separation of joints Adjacent property damace
-3, Cracks, breaks, or deterioration 9. Structure Frainaae Outlets

of concrete a. Drainage outlet pipes
"4 Differential settlement (1) Clean or dirt' water

c. Sediment level in relation to the top (2) Podent guard attachedL of riser and functioning
d. Scour at outlet (3) Pipes free flowing, no
• E. Condition of trash racks obstructions

(4) Evidence of seepage
a) djacent to pipes

a Eroslon (b) Lower 1/3 downstream
slope F, flood pl~inh. Sedimentation

c. Weeds, loos, or other obstructions, blopeck floodrplni
b. Rock toe drainsreducing channel capacity (1) Free draininr into still-

d. Deposition or slou-hin:ngb o-
e. D:-ainage problems cnnes'" " channels

.. S , (2) Clean or iirty water
-., r: -nkT n q Tn2i rwno

~I '~r~ "~ ' oro10. Arc--m uonacs
- . c I t," cn t or cracking 11. Access bars

b .... on 
: -. S-

1d.if orI ie tck azae 1. Vara o

,. 0o;:e ? Ir.ueu - r ] ' -: ,I .. !5 ,q~u i m'-

e. , e n or ve d ,,"ae

Copy avciilable to DTIC does not
pexmit fully legible ropxrcduotion

0 : i,)n: 2:;onsets: ..." "i' ". :::: ' .... ....ri cV.- , .

,. . . . . . . . . . . . . . .

. .. . . . . . . .-
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M-AS- TRIAL U.S.Department of Agriculture
3/22/76 Soil Conservation Service

OP"RATION AND MAINUENANCE RECORD

[ Project L',DL C V1IZae6Ll.' ..9cl, ,izo Date _ "/____ 7

.'" '" Sponsoring. Local Organization /-'1J) .,.

The Operation and Maintenance Inspection Record dated 5"/1 __7•76."

showed a need for certain maintenance and repair jobs. These jobs have been
completed as follows:

Agreed to ".1aintenance Performed by: (Contributed Actual Date

Item No. Labor, Force Account, Contract, Etc.) Costs Comnleted

4',~o 4 '41- 7rz L41 ZCZ fc-'3 7 i/ ~So e.

/6'.~~~~Id' 7/c~" 6 CAf7'~6)/

i'? --

REi.AR-S:

*J ioresentative '3LO R-cpresentative,-

* ))~~Z c~SL~r7cV C t'-l.e.- 8. iiaJ

D-sr~bution: ! ort due:"-
" ar,-.DWP;Fm-A (if loan involved). no . 1

•. 
-_ _



UNITED STATES DEP.-,TMENT OF AGRICULTURE

SOIL CONSERVATION SERVICE

2t1 C'otage Stre-t k mhert Nao~sacin ~s Lts
Dte: June 3i, 197(,

3 SI-IJECT: AS - Distrilbution of Opration and Miintenance Inspection Repor t/s
(Pl 1-66)

TO: 1. Charlr~s K0ermo'dy (3 copies) SPONS)ORS:
Director -in, (Tief Era'i eer Chairman, Hamrde-n Cons. District
Divi -icn cf atr esourc-es c/o Hadley SCS
il,--ss.Ir of Frr.ironrnental Mt

iCC r 'r you'. Chairman. Board of 'Icn,
Busto", !1A 01"-02 Town Hall, Russell, 1-A 01071l

2. Sil ~ .~.Chairman,, Board of Seclectmen
m I~~i-7'r'c thcvtolt/ Tow..n Hall, Blnndford, .1-A018

rin~or rs. Florence Pomneroy
JP.O. Box 85~ AdrUr~rtiveOfficr

(file- cop~y) Russell,,M. 01071
Sta1te C'rserv.a tinon Enrineer

vMr. :istCutro Mr. Charles Kenyon, Hig-hvmay Fore-man
Moc:7 'Ti1lT Rd. Pu-blic W..orks D)ept, Town Hall, Russell, MA 01071

~h>~ %miiccon

T~w Hal,:Ruuell, MA

- .FirI:-,~r prt of hu! C'.41 in--,ec ti ii held in the Eradley-- Brook
f.er K-s i t-cs !is -Icbrl.,: (w.a t e rh e d

-, re 1- n

-;n n



UNITED STATES DEPARTMENT OF AGF'ICULTURE

SOIL CONSERVAriON SERVICE

29I Cottage Street, 10'Lnerct, aac:ts

FDate: Jlune 9, 1977

SUJEJvCT: A5 - Dstribution ofL Cncraticn anid e'aintcn-nce Inspection Report/s
(PT, 5/66)

TO: 1 .C1ixrlc7 Kolined:, (3 Po s SC: 7,7 07
Dircector -uid Chief Dnincer Ciiairmin. HrelnCons. District

U ~.dscnof '.h:ter Rcosy-rcps c/o Hal>-SCs

mas. Lst.of nvio~uonti Mt.Chairman, B3oard of Select.men
Boson,~L' 0202To,.<nT Hall, Russell, 'LPl 01071

2. Soil Ccncer-;-,tion ?c-~eChairmun, Board of Selectmen --

LDi j ',-c t GCcn3 erva 1 5 Z/ Torqn Hali, Bli-ndford, I1LI 01008
. Warren___________________

Pro iec t H'noincer
J. Elasnmar lis. Florence ?omeroy

State Adinistrative Cfficer/ P. 0. 13z:x 3'
(file cop:- ) Russell, Ilk 01071

State Conservation Engineer

-or. Errost Castro Mr-. Charles Kenyon, Highr- ay Forenan
Bioss Hdi Rd. Public Wor-ks De-pt. Toivrn Hall, Russell, 1,- 01071

Russell, 'MA 01071

':r. Ed-,ard ie
Water Comaiscion

o%-nm Hall, RussellM

* Encloseod are reports of the gzMJ inspection held in the Bradlay Brook
Wate-:r--hed for the sites lis-ted belowI-:

Si to Date I.se inPr rmd

5,'l 1/7

* ~ ~ ~ ~ r v_ _ _ _ _ _ _ _ _ _



..A-AS3--RA'L ' W) r ..V'CM A:D "'..;K ... . "- "
____... ......__ U .. T , of Agriculture

//76 i.,.r., ' Soil Comuervation Service

Project /1/oL-/ OK / -/ nspectior, Dte f11Z77" -

Site ame/lNo. Z3/-,YC4 <. o C, Type / T1 - 7 'Lof f-

Tvyne of Insrecti on: Special W- Structure O n-r.ition: Satisfactory . .

Annual Unsatisfactory -

Sponsoring Local Organization: 7-)~, 4 , 7 vs 'SE .
Present for Inspection: .- ' . .. t...,

1.Mondi- IMaintenance £ Nceded Repairs FSsti- Ar.e.d Datf

timon mated Repairs tc

c r *s 1" Comnlt:
tx .. aJ ~ o n. -. "fj .t T e t t [ VPI .300o/-,6 /F1. Vecetaticn £S ___,- ________.o ______e _ ____, __._,,__ 2 __/______

.. Fences 0 " - .

3. Principal
Spillway S P

* ~+. Ffertlercy ~~~*Spillay 9 4 4 7(IO"-.".'
?: :'

6. Peservoir• Area £_ - -
-, -a ....

* 7. Gate-- or 5
Valves

.u t. o .-
Channel

9. Structure
Drain-gee _

10. Access Pd. 3 (-
2 ii . i ' 2 ~q[

Ip.

*C V

1 <--. .,

.' nort .,"lennn -ily: .ul' 1)

.. , .' ,. .-. .... . .'ry..-'-."

... . . . . . . . . . . ...... ,.. . .:y ,--..



-.1 TT '"U.S. De t. of Agriculture

ir, /6SP CII4 i-UXD Soil Conservation Service

Pr;. ect ti ',, - ' [ K-Cr,. tiq, TL-fl.S, ,f.- IOnspection Date .5' /21/L /..

Site Name/No. / C4. t o <'c'< Type CIZ 11 [ L~ I t

Tvn e of inspection: Special E- Structure Oreration: Satisfactory -"

Annual Unsatisfactory -

Sornsoring Local Orgonization:.. 7-otw^/ 01 L -S L'"

Present for Inspection: i . /' A /-.. - -

-." - >, l + ,- " I ,' .
1
j, I/,_-_..... .

-- _-___,.__.-r -, 4-, ',- t' ,Y ______.__ , .. ,7 .... __ __ _

ITEM Condi- Maintenance Needed Rep Zrs Esti- Af-reed Dat,
tion * mated Repairs to

S or U o'Costs be Comritr-

1. Vegetation z ,

2. Fences

3. Principal , ' " '4
- Spillway -"'

Erne -'~ y

Srillway "-_..

K i . Emankment . /7 .7 -; ,"C.....

& Riprap " j,4 A..,pi-r7, Fd! s ,
,___.________. ...._[_ (-"-

6. Peservoir &Z-., , , _._ - 6.:.::
Area -.

7. Gates or s
Valves

-" 8. o-t !t

" C.rnels

9. Structure
• Dr'; in re .

Y_ AC Accss >. ~ 7.i4f'yY~.r

O. 3t-ac tory;

77,C

E nr n "-" c. .)

"-......... .;:................................... ]'... .. '

* pet.A..-.-. - ~ .lt- * '. - ' "-S t t ~



0

-7-C-i: C.- ';-!IAL T-1," j-,iMC. j a

BLA~~ 3C:C ~ST~ SPADLEY BIOOK '.;A.TEE,!iED

Cry June P, 1 75, the fo ilowiri:, n.,tf at 1laclk Frock 7itc in -Town or.

TIla nford, Va*sc' utts!. for the Y-jrrosf of cotrdictirle the.- mal

Frank L~v~ar1Supt., ".Wat-r~rr . 1ntTon f 'isLi

L on La-,brt Haripieni Cc:ns'rvation District
-vii ag'ire! ';:at~r Rnscurc,:-s Ccnrmsr-o.r 0

Ken Wood Ui rtEsourcCs COmLIiSrICn-"sr)n

V il I iia F. '.4arrev -oil Coii-e rvati on rvc-a
Ja~ .*~_ n z,-! L.r l~I~ion Coervice-(ti3

K The~1n Town ef Ru-,-!ll is r.tsponsiblm for the ope, ration ai ra'r-
of this sit,!.

* rLrictur-3l Conit.icnq and Poncc7--nitioris
1. Re7move osand it'-rs /2 ce of dam and from~ dg-s of per-

maIne-nt pool.
2 . Rem-we dlebris from trash rack.
1. Trash rack bar broken at high stage.

5. Cutlet ond of 2..w-t, r, pail tirn tzacks.((" pr~r.e n

6. -ill D/rI abutinent vulter with 2"strie.

* ThI< ~hv:

to D'T1C d'ors not

fOAW legible 'Optoctn



AN;NUAL INSPECTION

BLACK BROOK SITE

Aaronomic Conditions and Recormmendations

Agronomic conditions in general are excellent. Dike slopes and most S
other areas are covered with a very fine stand of crownvetch with some

fescue. As recommended last year mowing was discontinued with no

detrimental effects discernible. Some areas of this soil in the borrow

areas and on the left of the stone gutter have a somewhat thin cover of

fescue but it is better than last year. A wet area of the emergency
spillway is without vegetative cover. Small eroded areas of the downstream S
side of the dike (noted last year) were filled with soil, fertilized and

seeded.

Topdress crownvetch with 300 lb. per acre 0-20-20 or equal.

Topdress grass in borrow areas, etc. with 300 lb. per acre 10-10-10. This .

is more critical than the vetch.

Sow Reed Canary Grass at the rate of 1 lb. per 1000 square feet in the
bare wet area of the emergency spillway.

K Diversion berms on the access road have been worn down and are to be

rebuilt.

Submitted by

William F. Warren
District Conservationist
Hadley

STTLL2

p-> 'i '

-S.

.p ---



A t tonees:

Mr.Fr~: L~cmard SueritenentTown of Pu:7nell
~ rnsorf~ible for

Town IT- 0",11 (except

I £usll, ".A , F reln 1, 2Sit

Mr. l~ward iller
Cse ommission

Town Hlall
Rllssell, MAI 01071

r.Donald Lzinbert, Chiairman Co-27z-nsr= of
iian'm onLsrvation District watershed

c/o "('S office in~ Hadley

also cc to his home: !Mo'dton Hill Rd.
IMonson 01C0,7

Division of Water Resources:

K. Maguire Also to C.VennedlyI K. Wood
*Div. of Water Resources
100 Cambrid.-- St.
Boston, M A 02202

William WY.rren, DC, SCS, Hadley

* - James Elas-mar, Project Zrrr,SCS, Otis

*Ai.as 1 r:. Flo r n c e Fo m r oy
P. 0). no x
1* L; c 11 , MAjC 01071L

2tr t. o f Eic C I A rhL;t, A C. Ciirrisl/L72 BT H
A. rd/cnw hoiirs1



" 7/lj /74 p

_ REPORT OF AMnUAL INSPXTION

BRADLEY BROOK WATERSHED

On June 24, 1974, the following met at the Black Brook Site in the
Town of Bl1an'ord, Massachusetts for the purpose of conducting the
annual inspection.

Frank LaBombard Supt. of Water Department, Town of Russell
* William Mikuski Chairman, Board of Selectmen - Russell

Kevin Haguire Water Resources Commission - Boston
William Warren Soil Conservation Service - Hadley
William Annable Soil Conservation Service - Amherst
James Elasmar Soil Conservation Service - Otis
George Greenleaf Soil Conservation Service - Otis

GEN2AL

The Town of Russell is responsible for the operation and maintenance

of this site.

STRUCTURAL CONDITIONS AND RDCOI,.§-EJDATIONS

Logs should be removed from the upstream slope of the dam and from
the edges of the permanent pool. Large field stones should be placed
in eroded outlet section to prevent future erosion. Diversion ditches
at the northern and southern construction access road should be deepened
so that water will flow east of the road. A small area on the west slope
of the emergency spillway has slipped; however this does not seem
critical and will be watched for future erosion. The condition of the

. concrete looks good. The repairs at the borrow area look very good.
Eroded lower end of dry channel just north of the riprapped brook near
the dam should be shaped and lined with large field stone.

' AGRONOMIC CONDITIONS AND RECO1.-iDATIONS

Vegetation generally is in very good condition although some areas of
exposed subsoil show nutrient deficiencies in the yellow thin condition
of the grass. Topdress crownvetch annually with 300 lb. 0-20-20 and
grasses with 300 lb. 10-10-10 or equal per acre. Galled spot on down-
stream side, west end, of dam should be repacked with loam, fertilized
and seeded. Mowing of crownvetch is not necessary and not recommended
unless in the future brush begins to encroach.

-- Submitted by,

r.imen J. Manmar William F. Warren
Project Lngineer District Conservationist

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

**.. . t. . . . . .
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UNITED STATES DEFARI.UET OF AGRICULTURE
Soil Conservation Ser-vice

Amherst, Massachusetts 01002

Septc.nber 17, 1973

Rlg0RT OF ANNUAL INSPECTION
BradLey Brook Watersned

Onl August 29, 1973, the following met at the Black Brook Site, Bradley Brook Water-
* s.:ea. In the Ton..m of RMsell. assachusetts, for the purpose of conductig the

annual inspecticn of tie Blackunl -l~r Brook Site:

Mrs. Florence B. Pomeroy Water and Conservation Commissions
.r. Frank LaBombard Superintendent, Water Department
Mr. Jaumes J. Elasmar Soil Conservation Service

_r. 7-.i!lisi1 Warren, District Conservationist, made a review of the site on 8/1/73.

T1e To.-:n of Russell is responsible for the operation and maintenance of this site.

STMfU7 'TAL CONDITION MiD RE.COIRThIIDATION

Loss and other debris should be removed from the upstream slope of the dam. Weeds
. between the rocks on the upstream riprapped slope should be sprayed to

kil th grow;.th. Remove dead trees from Lhe edges of the permanent pool. The con-
dition of the concrete and the riprap at the outlet channel looks good.

It was noted that the town of Russell has filled in eroded ditches north and south
of the riprarped waterway. The area south of the waterway was filled with earth
and seeded. The eroded ditch north of the waterway was filled with 3" - h" stone
and l c' vet- good. It is recommended that large stones be placed at the steep outlet--

section to prevent future erosion.

.' V ETAT'TE CONDiTIO1S MID REC0 STT
The crass and legume cover has made remarkable development after a slow start in the

spring of 1972. Dike slopes above the rock riprap are a solid heavy growth of Crown
et C1. Other areas are predominantly fescues, somewhat "thin" and nitrogen-starved

2n -he borrow areas, good to excellent else',were including the emergency spillway
bottom and slopes.

-o nd rake the heavry fescue stands in August or September. Topdress "thin" fescue
• .ra-s t ds in b:rcw areas 'with 500 lbs. 10-10-10, or equal, per acre. Other _fecue

-ncauld be top.Ddressed i... 32.0 lb's. 10-1C-10 per acre. At least 251' of th-
nitr-':n should b derived from an orgzanic source. The Crown Vetch should be topdresse

.. ,: . of 0-20-20, or equal, per acre.

State Conzervation Enrineer state Reource Consorvatinist

" " c~ -,, R (2) 1 "'or TT,
" asmar D. Easinger

i.*.aJrren ( ) C. 'oustakls
" . ". Verdi (2) D. Stock.wel."..

- ,. -: .. . . - .. .. ... .. . .. _ .* .. . . - -_ .. - .. -. _ " .S A . . . .. . . .. .. ..- . . .-. ..-. _ _, -_ -_ _ _



UNITED STATES DEPART'IENT OF Ao...CULrURE
Soil Conservation Service

29 Cottage Street
Amherst, Massachusetts 01002

REVISED Aug. 28, 1972
REPORT OF ANNUAL INSPECTION
Bradley Brook Watershed

On July 25, 1972, the following met at the Black Brook Site, Bradley Brook
Watershed, in the Town of Russell, Massachusetts, for the purpose of conducting
the annual inspection of the Black Brook Site:

Mrs. Florence B. Pomeroy Water and Conservation Commissions
Mr. Gerald R. Pomeroy Town Moderator

Mr. Vernon A. Shattuck Selectman, Town of Russell
Mr. Edward Miller Selectman, Town of Russell
Mr. Frank LaBombard Superintendent, Water Department
Mr. Gregory T. Buteau Soil Conservation Service
Mr. James J. Elasmar Soil Conservation Service

Mr. William Warren, District Conservationist, made a review of the site on
June 10, 1972.

Heavy and continuous rains this spring caused erosion damage on dormant seeded
areas and washed out the left bank of the stone waterway. Some soil slips
occurred on cut slopes in the borrow area. Erosion was noted along the bottom
of the diversion ditch located above the emergency spillway and on the downstream
face of the dam.- Erosion from the barricades at Martin Phelps Road and from the
south end of the borrow area toward the riprapped waterway has occurred. The
general appearance of the vegetative cover looks good in spite of a late start
this spring. Crown vetch is coming along quite well.

Since the scheduled inspection, SCS has made additional studies of the site ."
• . and is preparing a proposal for repair of the areas damaged by erosion. This

proposal will be submitted to the Town for consideration at a later date.

* A dead tree on the upstream side of the dam, right of the riser, should be
removed. Debris along the upstream toe of the dam and along the permanent
pool should also be removed.

The entire site should be topdressed with fertilizer by the town as soon as
possible. Topdress all vegetated areas that are not scheduled for repairs.
A map is attached showing areas to be topdressed and application rates. A
sample contract is attached for town reference, if they plan to contract
for this work. This work is maintenance and is the responsibility of the
Town.

Submitted by:
James Elasmar/tnb
Project Engineer

2 Attachments

William Warren
District Conservationist

cc: C. Kennedy, DWR (3) --l for DPW

J. ELasmar D. Basinjer
W. Warren (5) C. Moustakis
A. Verdi (2) D. Stockwell
ENG file

.
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BRADLEY BROOK WATERSHED PROJECT
BLACK BROOK MULTIPLE-PURPOSE DAM
WATER SUPPLY AND FLOOD PREVENTION

DRAINAGE AREA 1485 ACRES
TOTAL STORAGE 942 ACRE FEET
FLOODWATER RETARDING STORAGE 864 ACRE FEET

' EMERGENCY SPIL.*AY CREST)

RUSSELL WATER SUPPLY 7 AC-F]
V uUME OF STOAG 74 ACRE FEET
SURFACE AREA II ACRES

HEIGHT OF DAM 56 FEET
VOLUME OF FILL 200,000 CUBIC YARDS

BUILT UNDER THE WATERSHED PVbTECTION AND
FLOOD PREVENTION ACT

by
TOWN OF RUSSELL

ond

MASSACHUSETTS LACK OR,
IMULTBIPLE- PURl

WATER RESOURCES COMMISSION
and

HAMPDEN CONSERVATION DISTRICT

with the ossistance of
SOIL CONSERVATION SERVICE

of the

UNITED STATES DEPARTMENT of AGRICULTURE

1970

iNDEx

, 4 ". .S ' !' * ,A-

'-EE' t, F rE -.

F-EET .- T Y I '.1S

" -- : " 4 'F A S. RACKS

S.." : ;: -". .- 7 ' 2 Y %! r .: *A. . 'EL" . '.

1 2 RESER C)OR DRAIN TRASH RACK t tAIL S

" ." .'"'.~. .5 F:." <. , . r' IMPACT BASIN OE TAILS

-F. ~ : . TES' 40LES

S........ LOGS Of TEST mODES

SHEET 2A- SIABILIZATIOW OF STRUCTURES
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CONSTRUCTION DETAILS:
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