August 31, 2018
File No. 01.0173490.00

Black Point Beach Club Association
Board of Governors
P.O. Box 715
6 Sunset Avenue
Niantic, CT 06357
Attention: Mr. Kevin Callahan, Chair
Re: Main Groin Phase I Assessment
Niantic, Connecticut
Dear Black Point Beach Club Association:
Pursuant to your request, GZA GeoEnvironmental, Inc. (GZA) is pleased to provide the Black
Point Beach Club Association Board of Governors (Board; Client) with this report presenting
the results of our Phase I Structure Assessment of the Main Groin.
BACKGROUND
The Board is seeking to repair or replace the groin at the south end of Main Beach and has
requested GZA to prepare a Phase I Engineering Assessment Study of the groin to visually
document the condition of the structure. Using this assessment GZA was tasked to identify
repair or replacement options along with preliminary cost estimates for each alternative. The
goal of the study was to inform the community and the Board on the condition of the
structure and to assist them in deciding on a course of action to improve the condition of the
structure.
The eastern coast of Black Point Beach Club is exposed to wave action forming along the
Niantic Bay. Black Point Beach Club shoreline contains a series of groins that were
constructed several decades ago. Historically these groins were used to maintain existing
position of the shoreline by attenuating wave energy and forming a physical barrier to
interrupt alongshore sediment transport to trap sediment entering into the system. Even
though groins work as intended and provide shoreline stabilization updrift of the beaches
they are built, they cause a sand deficit for downdrift areas and increase the rate of coastal
erosion. This unintended consequence of groins is well-documented in engineering and
geologic literature and hence building new groins present significant regulatory challenges.
Based on evaluation of erosion and accretion patterns on updrift and downdrift beaches from
historical aerials, net alongshore sediment transport is from South to North in the project
area.
Main groin is believed to be built in early 1930s (Figure 1). It is located midway between Cahill
Road and Whitecap Road and bounds the Main Beach of the community to the South (Figure
2). Main groin is approximately 270 feet long and its width varies between 12 feet at the
shoreline and 6.5 feet at the seaward tip of the structure (Figure 3). The groin appears to be
built on a rock core with sheet piles on either side of the structure. Over the years, a rock
revetment was added to the southern face as a part of structure maintenance efforts.
Southern face of the structure is exposed to a longer fetch along the Niantic Bay and
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is susceptible to wave damage more than the northern face. The exact date of this addition is not known but
based on conversations with the Client, it is thought to be around 1950s.

Main Groin

Figure 1 Aerial Image from 1934
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Figure 2 Existing Conditions Plan and Sections.
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STRUCTURAL ASSESSMENT

GZA performed a site visit and limited structure survey of the Main Groin on January 10, 2018. GZA engineers
documented the condition of the structure with photographs (Attachment 2) and collected necessary data to
perform a phase I engineering assessment, including:
1. Crest width, structure height, and structure length,
2. An approximate median armor diameter (D50) from the existing rock revetment,
3. Relative elevation data on structure crest and on top of the sediment near the structure toe,
4. Ground elevation data at the beach above Mean Sea Level near the structure.
This data, along with the review of physical environmental conditions (e.g., water levels and waves) allowed GZA to
design conceptual repair alternatives for the structure.
Metocean Data Review: GZA has conducted a review of metocean data to develop an understanding of the existing
water level and wave conditions at the project site. GZA has used North Atlantic Coast Comprehensive Study (NACCS)
published by the US Army Corps of Engineers (USACE) to determine high and low frequency storm related
environmental conditions. NACCS published wave and water elevation data in the close vicinity of the project site
(approximately 950 ft offshore of Rockwell Street) under different return period storm events. Figure 4 presents the
point location for this save point (ID: 8256) and Table 1 presents a list of water surface elevations and wave heights
during different return period events. Based on this review GZA notes that even a high frequency event such as the
1 year return period storm is estimated to raise water elevations high enough to inundate the groin.
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Figure 3 Existing Conditions Cross-Section
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Figure 4 USACE NACCS Save Point ID: 8256
Table 1 Water Surface Elevations at NACCS Save Point 8256
Return Period
Water Surface Elevation (ft-NAVD88)
Wave Height (ft)
1
3.6
5.6
2
4.4
6.9
5
5.5
8.0
10
6.3
8.7
20
7.0
9.3
50
8.1
10.1
100
8.9
10.6
200
9.9
11.0
500
11.2
11.4
Armor Size Analysis: For a structure like the Main groin armor size is determined under highest energy wave
conditions. This condition occurs under wave break phase where wave energy is quickly transformed into kinetic
energy on the structure. Once a structure is inundated, associated wave impacts will be reduced since waves do not
break on the structure. Since water surface elevations presented in Table 1 showed Main Groin will be inundated
even during storm events that have a probability of occurrence once every year, GZA has used the maximum possible
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wave height using depth-limited conditions when water surface elevation is equal to the crest elevation
of the structure to perform an armor size analysis. Based on GZA’s evaluation, a revetment with a rock diameter
range of 1.5 ft to 4 ft (a median diameter D50 of 2.5 ft) should perform sufficiently under the normal climatic
conditions at the site. GZA has selected random rocks and measured their diameters on the subaerial sections of the
revetment during the site visit. Based on collected data the rock armor sizes ranged between 2ft and 4 ft along the
existing revetment. It should be noted that GZA has not performed a diving survey to measure rock diameters at
subaqueous portions of the revetment.
Structure Condition:
GZA has noted the following regarding the structural condition of Main Groin:
1) Steel sheeting on either face of the structure is corroded with several large size holes (Figures 5 – 7). Holes are
large enough for the core of the structure to be exposed and unprotected from wave impacts. Waves breaking on
the surface of the structure can erode the core and cause material loss through the holes. When significant
amount of material is lost from the core, cracks and sinkholes may form on the crest of the structure which may
lead to structure failure.
It should also be noted that some of the corrosion holes have sharp and rusty edges (Figure 7) that are easily
accessible. GZA believes this condition poses a public safety hazard since this beach is used as a swimming beach
by the Club members including young children.
2) Steel sheeting on either face started to separate from the structure. It is evident that there have been previous
efforts to repair the separation by filling the gaps with concrete (Figure 8). Added fill material continued to erode
and separated further from the structure. Water pooling behind the sheeting and freezing of pooled water was
observed. Expansion caused by the water freezing is a contributor to expedited sheeting separation.
3) GZA observed patched two rows of drill holes that are about 3.5 feet apart approximately every 5 feet along the
length of the structure (Figure 9). Based on conversations with Board members, these holes were drilled to
pressure grout the groin to fill potential voids inside. Board members reported that the contractor had difficulty
operating the pressure grouting equipment and completed the task by gravity filling the voids. A record of how
much cement was injected into the structure was not provided to GZA.
4) GZA observed the structure crest had been resurfaced at least two times. Figure 9 presents a picture of the
different layers of concrete from the beach on the south side of the structure. GZA believes structure was
resurfaced in order to repair deteriorated concrete on the structure crest and elevate the crest to reduce wave
overtopping.
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Figure 5 A View of the Northern Face of Main Groin. Photo is Taken from the Beach.

Figure 6 A Close-up View of the Northern Face of Main Groin.
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Figure 7 A Close-up Views of Corrosion Holes and Material Loss Behind Steel Sheeting.
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Concrete Fill Placed during
Previous Repair Efforts

Water Freezing in
Separation Gaps

Figure 8 Water Freezing between the Sheeting and Concrete Leading to Sheeting Separation due to Expansion.
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Patched Drill Hole

Figure 9 Patched Drill Hole

Added Surface
Layer

Figure 10 Signs of Re-Paving the Structure Crest

Added Surface
Layer
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DESIGN ALTERNATIVES:

Based on the findings of the structure condition assessment, GZA designed one repair and one replace alternative
for the Main Groin. GZA’s conceptual design alternatives aims to address the following goals:
-

Eliminate the risk deteriorated steel sheeting is posing to public safety,

-

Prevent material loss from the core of the structure which might cause structure failure,

-

Maintain the existing footprint of the structure to minimize environmental permitting challenges, and

-

Maintain a reasonable total construction cost.

Alternative 1:
Alternative 1 (Figure 11) allows the existing groin to stay in place and uses it as the core of the new design after making
certain alterations to improve structure condition. Alternative 1 aims to make minimal adjustments to the footprint of the
structure to minimize environmental permitting hurdles. This alternative provides a significant cost savings by not
demolishing the existing structure which is a labor and time intensive process. The list below provides a summary of design
details and construction sequence:
-

The rock revetment on the southern face will be temporarily relocated,

-

Potential gaps formed inside the existing structure will be filled via grouting,

-

FRP sheets will be driven in front of the existing steel sheeting,

-

Gap between existing and new sheeting will be filled with rock and concrete mix,

-

Wales and tie rods will be installed throughout the length of the groin,

-

Top of the existing structure will be filled with rock and concrete to secure the tie rods in place,

-

A new cap will be poured on the structure crest. The crest of the new structure will be 1 – 3 feet wider and 1 -2
feet higher than existing structure,

-

Revetment stones will be placed back on the southern face with a slightly steeper slope to maintain original
structure footprint.

GZA created a planning level cost estimate for this alternative and estimates the total project cost to be $625,000. A
breakdown of cost for Design & Permitting and Construction is provided in Table 2.
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Figure 11 Cross-Section View of Alternative 1
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2:

Alternative 2 (Figure 12) is a re-build alternative that demolishes the old structure and replaces it with a rock armor groin.
Alternative 2 maintains the existing footprint of the structure for the same reason of minimizing environmental permitting
hurdles. Since this alternative is a rebuild project, GZA anticipates permitting and construction processes to take longer.
The list below provides a summary of design details and construction sequence:
-

The rock revetment on the southern face will be temporarily relocated,

-

Existing concrete cap is removed,

-

Existing core of the structure along with concrete added during maintenance grouting efforts is removed,

-

Exiting steel sheeting is cut off approximately at the mudline,

-

New rock is transported to the site to supplement revetment stone from the south face of the existing groin,

-

A new rock armor groin is constructed with steeper side slopes than existing rock revetment to allow for a flat
structure crest without extending the existing structure footprint,

-

A new cap will be poured on the structure crest. The crest of the new structure will be approximately 4 feet
narrower than the existing structure. The crest elevation will be the same as the existing groin,

GZA’s planning level cost estimate for this alternative is $900,000. A breakdown of cost for Design & Permitting and
Construction is provided in Table 2. As mentioned earlier in this section, GZA anticipates existing structure demolition task
to be more labor intensive and environmental permitting to be a longer process, increasing the cost of this alternative.
Table 2 Planning Level Cost Estimate for Design Alternatives
Task

Alternative 1

Alternative 2

Design & Permitting

$ 95,000.00

$ 140,000.00

Construction Total

$ 530,000.00

$ 760,000.00

Project Total

$ 625,000.00

$ 900,000.00
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Figure 12 Cross-Section View of Alternative 2

August 31, 2018
File No. 01.0173490.00
Main Groin Phase I Assessment, Niantic, CT
Page | 16

Thank
active by Design

you for the opportunity to work with you. If you have any questions, please contact Hande McCaw via phone at
781-278-5760 or via email at hande.mccaw@gza.com.
Very truly yours,
GZA GEOENVIRONMENTAL, INC.

Hande McCaw, PE
Senior Project Manager

Attachments:

Russell Morgan, PE
Principal

Attachment 1 - Limitations
Attachment 2 - Site Visit and Structure Survey Photographs

J:\170,000-179,999\173490\173490-00.HM\Work_Files\Report\173490 - Memorandum of Findings - Black Point Beach Club Main Groin Phase I
Assessment.docx
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USE OF REPORT
1. GZA GeoEnvironmental, Inc. (GZA) prepared this report on behalf of, and for the exclusive use of Black Point Beach Club
Association Board of Governors for the stated purpose(s) and location(s) identified in the Report. However, GZA
acknowledges and agrees that the Report may be conveyed to the [as appropriate: buyer, seller, lender, design team,
etc.] associated with the proximate [purchase, sale, refinancing, development, design etc.] of the subject location(s) to
the extent set forth in our signed proposal dated 11/10/2017. Use of this report, in whole or in part, at other locations,
or for other purposes, may lead to inappropriate conclusions; and we do not accept any responsibility for the
consequences of such use(s). Further, reliance by any party not identified in the agreement, for any use, without our prior
written permission, shall be at that party’s sole risk, and without any liability to GZA.
STANDARD OF CARE
2. Our findings and conclusions are based on the work conducted as part of the Scope of Services set forth in the Report,
and reflect our professional judgment. These findings and conclusions must be considered not as scientific or engineering
certainties, but rather as our professional opinions concerning the limited data gathered during the course of our work.
Conditions other than described in this report may be found at the subject location(s).
3. Our services were performed using the degree of skill and care ordinarily exercised by qualified professionals performing
the same type of services, at the same time, under similar conditions, at the same or a similar property. No warranty,
expressed or implied, is made.
4. Unless otherwise stated, our opinions of cost are only for comparative and general planning purposes. These opinions
are based on the limited data and the conditions and assumptions described in the Report. The cost estimates may
involve approximate quantity evaluations and are not intended to be sufficiently accurate to develop construction
bids, or to predict the actual cost of work addressed in the Report. Further, since we have no control over when the
work will take place nor the labor and material costs required to plan and execute the anticipated work, our cost
opinions were made by relying on our experience, the experience of others, and other sources of readily available
information. Actual costs may vary over time and could be significantly more, or less, than stated in the Report.
5. Cost opinions presented in the Report are based on a combination of sources and may include published RS Means
Cost Data; past bid documents; cost data from federal, state or local transportation agency web sites; discussions with
local experienced contractors; and GZA’s experience with costs for similar projects at similar locations. GZA did not
attempt to independently verify the accuracy or completeness of all information reviewed or received during the
course of this evaluation. Actual costs will likely vary depending on the quality of materials and installation;
manufacturer of the materials or equipment; field conditions; geographic location; access restrictions; phasing of the
work; subcontractors mark-ups; quality of the contractor(s); project management exercised; and the availability of
time to thoroughly solicit competitive pricing. In view of these limitations, the costs presented in the Report should
be considered “order of magnitude” and used for budgeting and comparison purposes only. Detailed quantity and
cost estimating should be performed by experienced professional cost estimators to evaluate actual costs. The
opinions of cost in the Report should not be interpreted as a bid or offer to perform the work. Unless stated otherwise,
all costs are based on present value.
6. The opinion of costs are based only on the quantity and/or cost items identified in the Report, and should not be
assumed to include other costs such as legal, administrative, permitting or others. The estimate also does not include
any costs with respect to third-party claims, fines, penalties, or other charges which may be assessed against any
responsible party because of either the existence of present conditions or the future existence or discovery of any
such conditions.
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7. No structural assessment can eliminate the uncertainty of the possible presence of Recognized Environmental Conditions
(RECs). This report was prepared to help reduce, not to eliminate, such uncertainties. Consistent with American Society
for Testing and Materials (ASTM) Guidance (ASTM 1527-13), our opinions were developed in light of the constraints
imposed by time and budget.
LIMITS TO OBSERVATIONS
8. Observations were made of the Site and of structures on the Site as indicated within the report. Where access to portions
of the Site or to structures on the Site was unavailable or limited, GZA renders no opinion as to the condition, in that
portion of the Site or structure. Our opinions are necessarily based on these limited observations. Additionally, some
activities or events of potential interest, at the Site or on adjoining properties, may have been transient and not
observable at the time of our visit.
RELIANCE ON INFORMATION FROM OTHERS
9. We relied upon information made available by Federal, state and local authorities, the Key Site Manager, and others.
We did not attempt to independently verify the accuracy or completeness of that information. Inconsistencies in this
information which we have noted, if any, are discussed in the Report.
ADDITIONAL SERVICES
10. It is recommended that GZA be retained to provide engineering services during any final design, construction and/or
implementation of any measures recommended in this Report. This will allow us the opportunity to: i) observe
conditions and compliance with our design concepts and opinions; ii) allow for changes in the event that conditions
are other than anticipated; and iii) provide modifications to our design.
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Attachment 2 – Site Visit Photographs
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