-- BONDSVILLE UPPER DAM --

6-MONTH FOLLOW UP
INSPECTION / EVALUATION REPORT
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Dam Name: Bondsville Upper Dam
State Dam ID#: 12-239-5
NID ID#: MA0O0560
Owner: Belchertown Land Trust, Inc
Town: Palmer
Consultant: Fay Engineering Services
Date of Inspection: December 28, 2009

FES

-t

oty =TTy IC oIy OCTr vTocy T orgor T TOT U T




Commonwealth of Massachusetts
Department of Conservation and Recreation
Office of Dam Safety Poor and Unsafe Condition Dam Followp Inspection Form

Dam Name:Upper Bondsville Dam

Dam Owner: Belchertown Land Trus

Nat. ID Number: MAOO560

Hazard Potential: Significant

Location of Dam (Town): Palmer/Belchertown
Coordinate location (Lat, Long): 42.219085;72.340844
Date of Inspection: January 2, 2010

Weather: Cold, Overcast

Consultant Inspector(s): Fay Engineering ServicésNicolas Reitzel lll, P.E., William K. Fay, P.E., William D.B.
Fay

Others in Attendance at Field InspectionNone

Attachments:

FIGURES
Figure 1: Site Location Map
Figure 2: Site Plan

Appendices
Appendix A: Photogrdps
Appendix B: H&H Calculations

Previous Inspection Date/Overall Condition:
1 Date of most recent formal Phase | Inspection Repor8-20-2009
9 List the overall condition reported in most recent Phase | Inspection ReportPoor

Il. Previous Inspection Deficiegies:
1 List identified deficiencies in the most recent Phase | Inspection Report:

The March 20, 2009 Phase | inspection report identified the following deficiencies:
Minor Deficiencies:

1. There is vegetation and at least two large vertical cracks orgtiteinaining
wall, one above the crest and one downstream;

2. The left training wall has missing and loose stone, and excessive vegetatio
growth;

3. The right embankment is being eroded by water runoff, especially on the
downstream slope against the trainindlwa
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4. The training wall to the left of the canal spillway has vegetation and loose
stones;

5. Water was leaking from the downstream face of the primary and canal
spillways. The full extent of the leakage could not be determined due to
flow over the spillway;

6. The operation and integrity of the two ldevel outlets gates are not known.
Both appear to be partially open or leaking;

7. The head gate structure across the canal is failing and partially impedes flc
into the canal and;

Major Deficiencies:

8. The primary pillway is not adequate to pass the spillway design flood
(SDF).

Overall Condition of Dam at the Time of the Current Followup Inspection:

a.

State the current condition: Fair

The overall condition of the dam as observed on January 2, 2010, doesewthele
reported in the -20-2009 dam inspection report. Please see sections VII and VIl for a
detailed discussion of the condition status change.

Have conditions changed since the previous inspectiorn9o, the observed
conditions have not changedvever the interpretation of these conditions have been
reevaluatedPlease see sections VIl and VIII for a detailed discussion.

Comparison of Current Conditions to Condition Listed in Previous Phase | Inspection
Report:

a.

Have any of the deficiencies lied in the previous Phase | Inspection Report
worsened?No, no conditions listed in Section Il, above have worsened sinceZie 3
2009 inspection report.

If yes, list the changesNo significant changes were observed during the visual
inspection.

Are there any additional deficiencies that have been identified in the current
inspection?No additional deficiencies were observed during the visual inspection.

If yes, list the deficiencies and describéNo additional deficiencies were observed
during the vsual inspection.
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V. Dam Safety Orders:

1 Extension of Time and Schedule of Amended Dam Safety Order Deddbmember
23, 2009
1 Certificate of Compliance and dam Safety Ordegbruary 22, 2008

VI. Maintenance:
1. Indicate if there exists an operation and manatee plan for the dam.

There is no formal operations and maintenance plan for the Upper Bondsville Dam. This
consistent with the March 20, 2009 Inspection Report.

2. Indicate if it appears the dam is being maintained.

The dam own er Gaw enfotcemferit offeialsdare cusrentlylobsérving the dam.

VII.  Inspection and Findings Discussion:

During Fay Engineering Services review of the observed visual conditions in the Decemt
2009 reinspection and the March 2009 Phase | Inspection Reportdddpper Bondsville
Dam, it was concluded that the Upper Bondsville Dam is in FAIR condition. The following
observations and preliminary analysis for the listed condition change are as follows:

1 Preliminary Spillway Adequacy:

FES reviewed the original CO¥S Phase | Report for the Bondsville Upper Dam
prepared by Mr. Roger Wood P.E. of Camp Dresser and McKee. Mr. Wood predicted
% PMF flood of 6737 cfs from the uncontrolled, intervening, 7 square mile, drainage
area between the base of Quabbin Reservditlz Upper Bondsville Dam.

Subsequent Dam Safety Reports listed the 500 year flood as 8180 cfs. It seemed odc
that the 500 year flood was cited as being larger then the ¥2 PMF. Upon further
investigation it was determined the cited 500 year flood of 8i8@as from the

FEMA FIS for the Town of Belchertown (see attached excerpts from said FIS). The
cited flood flow was for the mouth of the Swift River at its confluence with the Ware
River. At this location, the drainage area of the Swift River, not inctuthie drainage
area controlled by Quabbin Reservoir, is 30 square miles. FES used the USGS Strea
Stats program to plot and confirm the drainage areas at the Upper Bondsville Dam ar
at the mouth of the Swift River. It is appropriate to prorate the flloedof 8180 cfs,

from 30 square miles, at the mouth of the Swift River, to the Upper Bondsville Dam b
using the ratio of the drainage areas. Using the ratio of 7/30 the 500 year flood at the
Upper Bondsville Dam is 1900 cfs. This is crucial for severasons. The spillway
capacity of the dam is 4960 cfs. The spillway can easily pass the redefined 500 year
flood of 1900 cfs. In this case it is no longer a seriously inadequate spillway. It is an
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adequate spillway. FES petitions Dam Safety to correcothas sight. The smaller
design flood flow means the elevation of the water behind the dam is lower and the
volume of stored water is considerably smaller. The dam breach outflow during the
design flood will be less for this lower head pond condition.

1 Height of the Dam:

The height of the dam is measured from the stream bed, in front of the toe of the dan
to the highest man made water retaining structure of the dam. In this case it would be
the top of the right abutment. During previous floods, the napfiee water flowing

over the spillway projected past the spilling apron. The spilling apron is a masonry or
concrete footing at the toe of the dam that is designed to absorb the force of the flowi
water. The flood flows have eroded the streambed irt &btihe dam. They have
hydraulically excavated a cavity from 4 to 8 feet deep and 10 to 15 feet downstream
the dam. Photo No. 11 shows the material that has washed downstream and been
deposited across the streambed. Previous reports have correctligeibade of this

cavity as the streambed. This gives a structural height of the dam as 28 feet. We
recommend the cavity be filled in and the apron extended another 20 feet downstreat
This would make the structural height of the dam 20 feet.

1 ApproximateDam Breach Flows:

The CORPS used a dam breach screening formula Qp=(8/27)*Wb*g"0.5*Y0"1.5
where Qp= peak outflow, Wb is the breach width, YO is the depth of water in the
breach.

Using the headwater curve provided in the CORPS Report, the headwatBoeleva
during the revised 500 year flood flow of 1900 cfs would be el 366.5. Assuming the
invert of the proposed extension to the toe is at el 349. This makes Y0=17.5 feet. The
CORPS Phase | used a breach width of 49 feet. The calculated breach outflow would
be:

Qp=(8/27)*49 feet*32.1770.5*17.5feet"1.5=6000 cfs

The existing design flood flow needs to be added to the breach flow in order to
determine the total flowate downstream of the dam after it breaches ie:
6000 cfs + 1900 cfs= 7900 cfs.

The largest kown flood of record was during the 1936 flood when the USGS gauge
located upstream of the dam recorded 7880 cfs.

Due to the construction of the Quabbin reservoir and its hydrologic affects on the
drainage area the dam breach outflow during they®@@SDF are in the order of
magnitude of historic floods on the river prior to the construction of Quabbin reservoir
FES reviewed AThe Floods of March 1936
SurveyWatetSupply Paper 7980 andMdrddil98thin Wat e

Fay Engineering Services Pageb 1/18/2010



Massachusetts, Massachusetts Geodetic
partially washed out the Depot Street Bridge west abutment. Also, there was
considerable damage to the mill just downstream of the dam. The cited mill has been
demolished.

1 The canal spillway lowevel outlet is currently operational and in excellent condition,
having been repaired in 1998. With the removal of the canal head gates the main
spillway low-level outlet is superfluous. The impoundment can be drained dsing
the canal lowlevel outlet.

1 The Massachusetts Office of Dam Safety classifies FAIR and POOR dam conditions
as:

. POOR:- Significant structural, operation and maintenance deficiencies
are clearly recognized for normal loadiranditions
FAIR - Significant operational and maintenance deficiencies, no structural
deficiencies. Potential deficiencies exist under unusual loading conditions
that may realistically occur. Can be used when uncertagtissas to
critical parameters

When these criteria are applied to the Upper Bondsville Dam, the condition rating is
FAIR. The Upper Bondsville Dam under normal loading conditions is structurally
sound with structural deficiencies only appag under unusual loading conditions.

A Phase Il Dam Evaluation is for dams that require major repairs or modifications. The only major
repairs or modifications to the Upper Bondsville Dam, that were identified in the March 2009
inspection report, we the inadequate spillway capacity. The preliminary analysis indicates that the
spillway can pass the 58@ar flood (SDF). Therefore the remaining deficiencies are not major repair
or modifications of the appurtenant structures and detailed hydrdigdsaulic, and dam breach
analyses should be performed to confirm the preliminary analyses. FES believes that the Upper
Bondsville Dam does not require a Phase Il inspection evaluation if the subsequent detailed hydrol
hydraulics, and dam breach arssdyg show that the Upper Bondsville Dam is not a hazard to public
safety, will pass its spillway design flood, and therefore does not require any major reconstruction
rehabilitation. If this is the case, the Belchertown Land Trust should have plasiemiftcations
submitted to the Office of Dam Safety, with a dam repair permit application, to correct the remainin
minor deficiencies.

VIlIl. Recommendations:

1 Retain a registered professional engineer with experience in dam engineering to perforr
detaikd hydrologic and hydraulic analysis to determine the spillway adequacy;

1 Retain a registered professional engineer with experience in dam engineering to perform a
breach analysis to estimate the impacts of downstream flooding due to catastroplaoofailur
the dam;
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1 Retain a registered professional engineer with experience in dam engineering to perforr
Phase Il analysis to explore options for dam repair or dam removal if necessary dependar
the detailed analyses recommended above;

1 If Phase Il is nohecessary, the Belchertown Land Trust should have plans and specificatic

submitted to the Office of Dam Safety, with a dam repair permit application, to correct t

remaining minor deficiencies.

Conduct underwater inspections of the void at the tdkeoflam and,;

Prepare a formal operations and maintenance manual.
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IX. Other Comments or Observations:
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Updated Site Sketch with Photo Locations:

X.
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Photo Locotion Moo

Upper Bondsville Dam MADDSED
Polmer, MA
Six Month Follow—up Evaluation

Fay Engineering Services
Jonuary 2010
Approximate Scale 17=60"
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XI. Updated Photos:
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Photo No.1 - View of upstream canal and left side of dam face with training wall
Note canal low level outlet reconstructed in 1997)
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Photo No. 2- Impoundment area looking upstream

Photo No. 3- View from upstream of spillway with left and right training wal Is
(Left training wall separates canal from primary spillway)

Photo No. 4- View of right upteam training wall
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Photo No. 5- Canal and rmary spillway left tfaining wall
(Note loose stone masonry and vegetation)

Phot No. 6- Canal spillway crest with left nd ight training walls
(Note canal low level outlet reconstructed in 1998)
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Photo No. 8- Downstream view canal with 12 inch PVC outlet pipe controlled by stainless
steel knife valve located in well tiles)

Fay Engineering Services Pagel3 1/18/2010



(Note rebuilt canal low level outlet)

Photo No. 10- Primary spillway downstream face
(Note vertical cracks and vegetation in stone nsonry training wall)
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Photo No. 11- Downstream area
Note trees, brush and stone weir in river bottom

Photo No. 12- Right downstream masonry training wall
(Note large vertical crack downstream, and one above spillway crest)
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Photo 13- Training wall section between canal and primary spillway
(Note leakage through training wall masonry, through left abutment and through canal
spillway)

Photo No. 14- View of locked security gate on left canal training wall
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