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EXECUTIVE SUMMARY

This report documents observations and evaluation of Waitsfield Town Pond Dam located in Waitsfield,
Vermont, based on a visual dam safety inspection conducted by Weston & Sampson of Waterbury,
Vermont on April 16, 2008. This is a result of the Section 1272 Order (Order) presented to the Town of
Waitsfield on April 11, 2008. In the Order the Town was directed to conduct a Dam Safety inspection of
the Town Pond Dam. This report is a result of that inspection.

Waitsfield Town Pond Dam, a non-registered dam, was found to be in POOR condition.
The primary deficiencies identified include:

e A separation of the first joint in the outlet pipe has facilitated internal erosion of the earthen
embankment leading to the development of a sinkhole. This sinkhole is evident from visual
observation of the dam crest.

o The corrugated metal riser has become corroded and has several perforations allow leakage
below the water line.

e The crest of the dam has a significant vertical depression on the crest along center of the
embankment.

e The condition of the low level outlet is unknown and assumed to be inoperable, thus providing
no feasible method to drain the pond.

The anti-vortex, trash rack device is no longer usable due to corrosion.

e There is evidence of geotextile fabric within the earthen structure.

Several alternatives for remedial measures were investigated as part of this assessment, including No
Action, Dam Removal, Dam Rehabilitation, and Dam Replacement. The objectives of the Town of
Waitsfield were considered while evaluating the alternatives. Those that best fit these objectives are
presented in detail herein. The result of the assessment was the development of the Preferred
Recommendation.

Weston & Sampson understands that the Town Pond is a community resource. The pond provides fire
protection for the Waitsfield community. It also provides aesthetic and recreation opportunities. In
addition, this pond provides stormwater treatment for runoff from Winter Park Common. It is our
understanding that the objective of the Town of Waitsfield is to address the deficiencies of the dam with a
least cost, long-term solution.

Given the deficiencies identified in this report, action must be taken to address these deficiencies. To
address those deficiencies with a least cost long-term solution Weston & Sampson recommends the
implementation of the Dam Rehabilitation alternative. It is our opinion that unless a comparable fire
protection resource is presented and an alternative stormwater treatment practice is developed, the Town
Pond should remain in place. Therefore, the implementation of the Dam Rehabilitation alternative is
recommended.

The following is a brief summary of the Dam Rehabilitation alternative:

e Remove and replace the corrugated metal riser and outlet pipe, in kind, with precast concrete
pipe.

e Excavate the embankment in the vicinity of the outlet pipe and remove the geotextile fabric, and
reconstruct the embankment according to modern dam safety practices.

o Install an operable low-level outlet on the new riser.
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e Dredge the accumulated silt within the pond to provide for additional volume storage.

This alternative has a probable range in construction costs between $30,000 and $50,000. The subsequent
engineering and permitting fees will range between $8,000 and $10,000.

Waitsfield Town Pond Dam Date of Inspection: April 16, 2008
Waitsfield, VT



Dam Evaluation Summary Detail Sheet

1. NID ID: N/A

2. Dam Name: Waitsfield Town Pond Dam

3. Dam Location: Irasville

4. Inspection Date: April 16, 2008

5. Last Insp. Date: N/A

6. Next Inspection: 2013

7. Inspector: Shawn Patenaude, PE

8. Consultant: weston & Sampson

9. Hazard Code: N/A

10. Insp. Frequency: 5-years

11. Insp. Condition: Poor

E1. Design Methodology: 1 E7. Low-Level Discharge Capacity: 1
E2. Level of Maintenance: 2 E8. Low-Level Outlet Physical Condition: 1
E3. Emergency Action Plan: 2 E9. Spillway Design Flood Capacity: 4
E4. Embankment Seepage: 1 E10. Overall Physical Condition of the Dam: 2
ES5. Embankment Condition: 2 E11. Estimated Repair Cost (in thousand $): $30 -$50
E6. Concrete Condition: N/A
Evaluation Description
E1: DESIGN METHODOLOGY E7: LOW LEVEL OUTLET DISCHARGE CAPACITY
1. Unknown Design — no design records available 1. No low level outlet
3. Some standard design features 2. Outlet with insufficient drawdown capacity
5. State of the art design — design records available 3. Inoperable gate with potentially sufficient drawdown capacity
E2: LEVEL OF MAINTENANCE 4. Operable gate with sufficient drawdown capacity
1. No evidence of maintenance, no O&M manual 5. Operable gate with capacity greater than necessary
2. Very little maintenance, no O&M manual E8: LOW LEVEL OUTLET PHYSICAL CONDITION
3. Some level of maintenance and standard procedures 1. Outlet inoperative needs replacement, non-existent or inaccessible
4. Adequate level of maintenance and standard procedures 2. Outlet inoperative needs repair
5. Detailed maintenance plan that is executed 3. Outlet operable but needs repair
E3: EMERGENCY ACTION PLAN 4. Outlet operable but needs maintenance
1. No plan or idea of what to do in the event of an emergency 5. Outlet and operator operable and well maintained
2. Some idea but no written plan E9: SPILLWAY DESIGN FLOOD CAPACITY
3. No formal plan but well thought out 1. 0-20% of the SDF
4. Auvailable written plan that needs updating 2. 21-40% of the SDF
5. Detailed, updated written plan available and filed with MADCR 3. 41- 60% of the SDF
E4: EMBANKMENT SEEPAGE 4. 61- 80% of the SDF
1. Severe piping and/or seepage with no monitoring 5. 81- 100% of the SDF
2. Evidence of monitored piping and seepage E10: OVERALL PHYSICAL CONDITION OF THE DAM
3. No piping but uncontrolled seepage 1. UNSAFE — Major structural, operational, and maintenance deficiencies
4. Controlled seepage exist under normal operating conditions
5. No seepage or piping 2. POOR - Significant structural, operation and maintenance deficiencies
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E5: EMBANKMENT CONDITION

. Severe erosion and/or large trees

. Significant erosion or significant woody vegetation

. Brush and exposed embankment soils, or moderate erosion

. Unmaintained grass, rodent activity and maintainable erosion
. Well maintained healthy uniform grass cover

E6: CONCRETE CONDITION

. Major cracks, misalignment, discontinuities causing leaks,

seepage or stability concerns

. Cracks with misalignment inclusive of transverse cracks with no

misalignment

. Significant longitudinal cracking and minor transverse cracking
. Spalling and minor surface cracking
. No apparent deficiencies

are clearly recognized under normal loading conditions

. FAIR - Significant operational and maintenance deficiencies, no structural

deficiencies. Potential deficiencies exist under unusual loading conditions
that may realistically occur. Can be used when uncertainties exist as to.
critical parameters

. SATISFACTORY - Minor operational and maintenance deficiencies.

Infrequent hydrologic events would probably result In deficiencies.

. GOOD - No existing or potential deficiencies recognized. Safe performance

is expected under all loading including SDF
E11: ESTIMATED REPAIR COST

Estimation of the total cost to address all identified structural, operational,
maintenance deficiencies. Cost shall be developed utilizing standard
estimating guides and procedures

Changes/Deviations to Database Information since last inspection
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PREFACE

The assessment of the general condition of the dam is based upon available data and visual inspections.
Detailed investigations and analyses involving topographic mapping, subsurface investigations, testing,
and detailed computational evaluations are beyond the scope of this report.

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 an impoundment is 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 critical to note that the condition of the dam depends on numerous and constantly changing internal
and external conditions, and is evolutionary 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.

Shawn R. Patenaude, PE
Vermont License No.: 8642
Project Engineer

Weston & Sampson
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SECTION 1
1.0 DESCRIPTION OF PROJECT
1.1 General
1.1.1 Authority

The Town of Waitsfield, Vermont (Town) retained Weston & Sampson to perform a
visual inspection and develop a report of conditions for the dam at the Town Pond Dam in
Waitsfield, Vermont. This inspection and report were performed in accordance with the order 10
V.S.A., Section 1272 of the Vermont Statues, presented to the Town April 11, 2008.

1.1.2 Purpose of Work

The purpose of this investigation was to inspect and evaluate the present condition of the
dam and appurtenant structures to provide information that will assist in both prioritizing dam
repair needs and planning/conducting maintenance and operation.

The investigation was divided into three parts: 1) obtain and review all available information
pertaining to the dam and appurtenant structures; 2) perform a visual inspection of the site; 3)
prepare and submit a final report presenting the evaluation of the structure, including
recommendations and remedial actions, and opinion of probable costs.

1.1.3 Definitions

To provide the reader with a better understanding of the report, definitions of commonly
used terms associated with dams are provided in Appendix D. Many of these terms may be
included in this report. The terms are presented under common categories associated with dams
which include: 1) orientation; 2) dam components; 3) size classification; 4) hazard classification;
and 5) miscellaneous.

1.2 Description of Project

1.2.1 Location

Waitsfield Town Pond Dam is located in Waitsfield in Washington County, Vermont.
The dam impounds the Town Pond. The dam is located at the following coordinates in the NAD

1983 system:

Latitude: 44,1882 N
Longitude: 72.8322 W

Beginning at the Waitsfield Town offices travel south on Vermont Route 100 for approximately
%2 mile. The dam is directly on the right adjacent to the roadway.

See Figure 1 — Locus Plan.
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1.2.2 Owner/Operator

Dam Owner Dam Caretaker
Name Town of Waitsfield Town Select Board
Mailing Address 9 Bridge Street
Town Waitsfield, Vermont 05673

Daytime Phone (802) 496-2218

Emergency Phone

Email Address townadmin@madriver.com

1.2.3 Purpose of the Dam

Waitsfield Town Pond Dam impounds Town Pond, which is a fire protection source for
the Town.

1.2.4 Description of the Dam and Appurtenances

A 10-foot high, 165-foot long earthen embankment dam impounds the Town Pond. The
dam was built approximately 30 years ago. The design resembles a common design provided by
the US Natural Resources Conservation Service, formerly the Soil Conservation Service (SCS)
for agricultural ponds. The dam is an earthen embankment, consisting of a silty gravel material.
This embankment is not believed to be zoned or contain an impervious core. A mineral toe drain
or chimney drain is also not believed to be included in the design. The embankment crest
approximately 20 feet wide. The upstream and downstream slopes of the dam form an
approximate 2 Horizontal to 1 Vertical (2H:1V) slope. The earthen embankment is grassed over
the entire surface.

The primary spillway at the dam consists of a 54 inch corrugated metal pipe (CMP) riser mated to
a 42 inch CMP outlet pipe. The water level is controlled by the top elevation of the riser. Flow is
then discharged through the outlet pipe. An 8-inch low-level outlet (LLO) pipe is reportedly
connected to the riser. This was confirmed during the visual inspection. LLO pipe has a flap gate
at the upstream end.

An auxiliary spillway is located on the left abutment. This spillway consists of a 10-foot earthen
notch that discharges toward the toe of the embankment.

1.2.5 Operations and Maintenance

The dam generally does not have any formal operations and maintenance procedures.
The grassed surface is mowed on a regular basis throughout the summer. Maintenance on the
embankment and spillway occurs on an as needed basis.

1.2.6 Dam Safety Size & Hazard Classification

Town Pond Dam has a structural height of approximately 10 feet and a maximum storage
capacity of 5 acre-feet acre-feet. Therefore, in accordance with Vermont Dam Safety
classification, the Town Pond falls below the classification threshold. The Waitsfield Town Pond
Dam is a Non-Jurisdictional Dam.
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1.3 Pertinent Engineering Data
1.3.1 Drainage Area
The drainage area for Town Pond Dam is approximately 0.41 square miles and extends

from the Bragg Hill area down to the pond. There are three (3) culverts that drain to the pond.
These culverts drain the Winter Common development area, Route 100, and the Irasville business

district.

1.3.2 Reservoir

Length | Width Storage Volume
(feet) (feet) (acre-feet)

Maximum Pool 300 100 0.75 5.0

Surface Area (acres)

1.3.3 Discharges at the Dam Site

Flow from Town is discharged through the riser structure into the downstream wetland.
A LLO also exists at the dam. The capacity of the LLO has not been previously reported.

1.3.4 General Elevations (feet)

A topographic survey was beyond the scope of this report. The crest of the primary
spillway is approximately 3 feet below the top of dam. The auxiliary spillway crest is
approximately 1.5 feet below the top of dam elevation. The upstream invert of the riser is 7 feet

below the crest of the primary spillway.

1.3.5 Primary Spillway

A. Type: 54 inch Corrugated Metal Pipe Riser
B. Length: 14 feet (circumference of riser pipe)
C. Invert Elevation N/A

D. Downstream Channel: Wetland Complex

1.3.6 Design and Construction Records
The design and construction record were not available at the tie of this report.

1.3.7 Operating Records

There are no formal operating procedures for this dam. No operating records were
available at the time of this report.
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SECTION 2
2.0 INSPECTION
2.1 Visual Inspection

Waitsfield Town Pond Dam was inspected on April 16, 2008. At the time of the
inspection, the weather was clear with a slight breeze. The temperature was in the low 50’s (deg.
F). There had been no significant precipitation in the days previous to the inspection.
Photographs to document the current conditions of the dam were taken during the inspection and
are included in Appendix A. The level of the impoundment was approximately 7 inches below the
riser crest. Underwater areas were not inspected as part of this inspection. A copy of the
inspection checklist is included in Appendix B.

2.1.1 General Findings

In general, Waitsfield Town Pond Dam was found to be in POOR condition. The
specific concerns are identified in more detail in the sections below:

2.1.2 Dam
o  Abutments

The right and left abutment contacts appeared to be in satisfactory condition. No erosion,
cracking, or settlement was observed.

o Upstream Face/Slope

The upstream slope of the dam exhibits minor wave cutting at the water line. No
sinkholes or exposed embankment soils were observed. No unusual movement was detected. In
general the upstream slope is in fair condition.

e Crest

A sinkhole was observed on the crest. The sinkhole measured 3 in depth, approximately
10 feet long and 6 feet wide. This is evidence of internal erosion from a piping condition within
the embankment. The sinkhole is located along the alignment of the outlet pipe. This is the
specific reason for an POOR condition at the dam.

In general, the crest appears to be settled and lower in elevation at the maximum section. This is
evidenced by the observation that the crest is not level across the embankment. The minimum
elevation of the crest appears to be lower than the auxiliary spillway.

o Downstream Face/Slope

The downstream slope of the dam is in satisfactory condition. No sinkholes or exposed
embankment soils were observed. No unusual movement was detected.
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e  Access Roads and Gates

There is free access to the dam. There are no security devices or fences preventing
pedestrian access. This area is used for recreation and therefore security devices are not part of
the design.

2.1.3 Appurtenant Structures
e Primary Spillway

The primary spillway is in poor condition. The riser and pipe consist of corrugated metal
installed 30 years ago. These pipes are nearing the end of their service life. This is evident to the
corrosion observed on the riser crest and the discharge end of the outlet. There are also
perforations in the riser pipe below the water line.

A visual inspection of the interior of the outlet pipe was conducted. A separation of the first joint
was observed. This separation facilitated the internal erosion causing the sinkhole seen on the
crest. Seepage was able to flow though the separation eroding the embankment material in the
process. In addition, a pipe collar was not observed when inspecting the separation. This causes
speculation that the pipe has been progressively separating since its installation. This directly
contributes to the POOR condition of the dam. All other joints, however, are not separated.

o Low Level Outlets

The LLO is in poor condition. It is assumed that the upstream end of the LLO pipe is
covered with accumulated silt. The LLO reportedly has a flap gate valve. This valve has never
been operated and therefore its condition is unknown.

o Auxiliary/Emergency Spillway

The auxiliary spillway is in satisfactory condition. The spillway is grassed and regularly
mowed. There are no obstructions or woody vegetation in the spillway. The approach and
departure paths are clear to allow free flow though the spillway.

2.1.4 Downstream Area

The downstream area is a wetland complex. This area was formerly a bear pond. The
dam that had impounded the pond was removed thus changing the wetland from a pond area to an
emergent wetland. A concerted effort was made to stabilize this area and reseed the exposed
pond bottom soils with a wetland seed mixture. It is anticipated that over the next few growing
seasons this vegetation will take hold and the area will fully recover.

2.1.5 Reservoir Area

The Town Pond has a surface area of 0.75 acres at normal pool and is located south of the
dam. The depth of the reservoir was not obtained. Reports indicate that the depth is
approximately 15 feet at its deepest. The reservoir shoreline is grassed with mild slopes. The
drainage area is largely undeveloped. No steep areas were identified along the shoreline and
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therefore there is a low probability of slides or other occurrences that could impact the water
surface level in the reservoir and perform as needed maintenance.

2.2 Caretaker Interview

There are no formal operating procedures and therefore a specific caretaker has not been
assigned to the dam.

2.3 Operation and Maintenance Procedures

There are no formal operations and maintenance procedures for this dam.
2.4 Emergency Action Plan

Town Pond Dam is a non-jurisdictional dam and therefore an Emergency Action Plan is
not required under the Vermont Dam Safety statutes. However, it is recommend that the Town
have a formal action plan in the event of a dam safety issue arises at the dam.
2.5 Hydrologic/Hydraulic Data

A hydrologic and hydraulic analysis of the dam and watershed is beyond the scope of this
report. A brief check of the spillway capacity was conducted to estimate the overtopping

potential of the dam under a severe precipitation event, 100-year storm.

A summary of the brief check is provided below:

A. Spillway Design Flood (SDF) Return Period: 100-yr
B. SDF Inflow (CFS) (500cfs/sm of DA): 205 cfs
C. Spillway Capacity (CFS) @ Top of Dam: 100 cfs
D. Auxiliary Spillway Capacity (CFS): 150 cfs
E. Total Outflow Capacity (CFS): 250 cfs
E. Depth of Overtopping (FT)(if applicable): N/A

2.6 Structural Stability/Overtopping Potential
2.6.1 Structural Stability

Based on visual observation and evidence of internal erosion, the Town Pond Dam is not
structurally stable. Continued hydrostatic pressure at or above normal level will exacerbate the
internal erosion and accelerate degradation of the embankment. This may lead to a sudden
release from the pond and pose a hazard to the downstream channel. Engineering analyses of the
static and dynamic stability were not available for review and have not been conducted for this
inspection.

2.6.2 Overtopping Potential

Based on the limited review of the hydrologic and hydraulic characteristics of the dam
and watershed, the potential of overtopping is unlikely.
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SECTION 3
3.0 ASSESSMENTS AND RECOMMENDATIONS
3.1 Assessments

In general, the overall condition of Waitsfield Town Pond Dam is POOR. The dam was
found to have the following deficiencies:

e A separation of the first joint in the outlet pipe has facilitated internal erosion of the
earthen embankment leading to the development of a sinkhole. This sinkhole is evident
from visual observation of the dam crest.

e The corrugated metal riser has become corroded and has several perforations allow
leakage below the water line.

e The crest of the dam has a significant depression at the maximum section.

e The condition of the low level outlet is unknown and assumed to be inoperable, thus
providing no feasible method to drain the pond.

o The anti-vortex, trash rack device is no longer usable due to corrosion.

e There is evidence of geotextile fabric within the earthen structure.

The following recommendations and remedial measures generally describe the recommended
approach to address current deficiencies at the dam. Prior to undertaking recommended
maintenance, repairs and remedial measure, the applicability of environmental permits needs to
be determined prior to undertaking activities that may occur within resource areas under the
jurisdiction of local conservation commissions, VTDEC, or other regulatory agencies.
3.2 Studies and Analyses

No further studies are recommended for the Town Pond Dam.

3.3 Routine Maintenance Recommendations

It is recommended that the owner/caretaker conduct the following routine observation and
maintenance activities:

e Mowing of the grass cover should continue at a regular frequency to prevent overgrowth
of unwanted shrubs and weeds.
e The willow tree on the embankment crest should be removed.
3.4 Recommendations for Minor Repairs
It is recommended that the owner/caretaker conduct the following minor repair activities as
soon as practicable to limit the risk of dam failure until appropriate dam rehabilitation is designed

and constructed.

e No minor repairs are recommended at this time.
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3.5 Remedial Measures

The following is a presentation of alternatives for remedial measures. The alternatives
provided generally describe the recommended approach to address current deficiencies at the
dam.

3.5.1 No Action

Town Pond Dam is currently in a POOR condition. This condition will only be
exacerbated as time progresses and no action is taken to correct the deficiencies. Under the
current Section 1272 Order, Line A, the pond must be drawn down. This is occurring currently.
The pond will not be placed back into service until the deficiencies have been addressed, per the
current Order.

The No Action alternative does not satisfy the objectives of the Town to address the identified
deficiencies at Town Pond Dam and is not considered beyond this point in the report. It is
recommended that minimal remedial measures be implemented in the immediate future.

3.5.2 Dam Removal

Weston & Sampson Engineers understands that the Town Pond is a community resource.
The pond provides fire protection for the Waitsfield community. It also provides aesthetic and
recreation opportunities. In addition, this pond provides stormwater treatment for runoff from
Winter Park Common.

Removing Town Pond Dam would involve the removal of the embankment, armoring the stream
channel with rock to prevent erosion, and planting wetland shrubs and trees. Plantings along the
top of the streambanks is recommended to add delineation and stabilization. These plantings
should include alders and dogwoods. Joint planting techniques in the rock protection should also
be employed for additional streambank stability and aquatic ecosystem benefit. Once the planting
full root, the pond area would likely return to a natural wetland.

Weston & Sampson believes that a dam removal is a viable alternative should a comparable fire
protection resource be identified and an alternative stormwater treatment practice be developed.
In the absence of achieving these two objectives, the implementation of the Dam Removal
alternative is not recommended.

Advantages
The advantages to the Dam Removal alternative involve the elimination of ongoing maintenance
and operations costs. Beyond the capital costs to implement this measure additional costs are not
anticipated.

Disadvantages
Town Pond is a recreational, fire protection and stormwater treatment resource for the Town.
The loss of these resources is considered a disadvantage.

It is in our opinion that the probable construction cost to implement this remedial measure is
approximately $10,000 to $20,000. This cost range does not include a provision for a
replacement fire protection source or stormwater treatment practice.
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