TECHNICAL ATTACHMENTS

T0
BEACH NOuUuRISHMENT: MAsSsDEP’s
GuiDE TO BEST MANAGEMENT
PRACTICES FOR PROJECTS IN
MASSACHUSETTS



ATTACHMENT A | Beach Stability Determination

For beach nourishment projects where the primary goal is to increase the volume of sediment in the beach system to
improve storm damage protection, the volume of proposed nourishment, grain size and design slope are three of the most
important considerations. The stability of sediment placed on a beach is directly related to grain size. Material that is
finer than what is presently on the receiving beach may move quickly off the beach and into other areas, possibly causing
adverse impacts on nearby natural resource areas, and reducing the level of storm protection. If a specific volume of beach
sediment is needed for storm damage protection and flood control, then using finer beach fill could make a project more
costly to maintain. If placing coarser material will not adversely affect the natural function of the beach, dune, or near
shore resources, or cause adverse changes in the wave reflection or refraction, then there are unlikely to be significant
environmental impacts. On the other hand, coarser material could affect recreational use and aesthetics.

Some movement and drifting of sediment offshore and alongshore is unavoidable on any beach nourishment project. The
grain size, slope, position on the beach relative to mean high tide and placement method will affect the amount and rate of
shifting that occurs. The U.S. Army Corps of Engineers manual entitled Design of Beach Fills (http://www.usace.army.
mil/publications/eng-manuals/em1110-2-1100/PartV/PartV.htm) includes four diagrams (see Figure A3) that illustrate the
behavior of sediment placed on a given beach relative to grain size, as well as the equilibrated profile that would result from
using four different grain sizes.

It is important to estimate where and how quickly beach fill will erode in order to assess if it meets the project goals and
whether it will affect adjacent resource areas. If the material is placed at a slope that is steeper than the existing beach slope,
then wind and wave action will eventually re-establish the natural flatter slope. Sediment can also result in unintended
impacts if it rapidly drifts into adjacent resource areas. For nourishment projects where relatively small quantities of
sediment from a dredging project are placed along relatively short stretches of a longer shoreline, sediment will tend to
spread out, resulting in a relatively small net gain in volume to the intended and downdrift beaches.

The volume of material placed on a beach for a beach nourishment project designed to provide 100-year storm protection
is generally about 100 cubic yards per linear foot; the design will vary depending on historic shoreline changes, wave sizes
and storm frequencies, longshore transport rates, and the level of protection needed. For example, a project on Long Beach
in Barnstable designed to provide flood protection for 10-year return frequency storms placed approximately 50 to 60
cubic yards of sediment per linear foot of beach.
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One simple technique for quantitatively evaluating the relationship between mean grain size and beach slope for
nourishment projects is based on the concept of equilibrium beach profiles (see Dean and Dalrymple, 2002). Simply put,
the equilibrium profile is the profile a stretch of beach will tend toward after any disturbance (i.e., storms, nourishment).
Equilibrium profile theory indicates that the beach profile shape will follow:

h = Ay (1)

where
h = water depth at distance y from the shoreline
A = profile scale factor
y = distance from shoreline

The nearly linear relationship between the profile scale factor, A, and the rate at which a particle of sediment settles out
of the water column--also known as the fall velocity, w, was determined by Dean (1987) and is expressed by the following
equation:

A = 0.067w"# (2)
The sediment fall velocity, w, can be expressed as a function of a material’s mean sediment diameter, D (Hallmeier, 1981):
w = 14D"! (3)

The relationship between the parameters A, w, and D is illustrated in Figure Al.
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Figure Al. Profile scale factor A versus sediment diameter & and fall velocity w (from Dean, 1987; adapted in part from Moore, 1982).

Using equations (2) and (3), a value for 4 can be estimated and used to graphically depict offshore beach profiles. The
following example demonstrates how to calculate the equilibrium beach profile scale factor, A, for nourishment material
with a mean sediment diameter, D, of 0.2 mm.
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Step One: Determine the Sediment Fall Velocity, w, by specifying a value for D into equation (3).
If D=0.2 mm
Then w = 14(0.2)"' = 2.4
Step Two: Determine the Profile Scale factor, A, using the value obtained for w in Step One and equation (2).
Iffw=24

Then A = 0.067(2.4)%4 - 0.1

Step Three: Use the determined value of A and equation (1) to graph water depth v. distance offshore. Figure A2 is a
graph of the equation 4 = 0.1y?". The result is a visual estimate of the beach’s offshore profile once equilibrium is reached.
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Figure A2. Equilibrium beach profile for sediment with a mean diameter, D, of 0.2 mm.

Depending on local wave action and storm frequency, it may take several months for a nourished beach to equilibrate in
the cross-shore direction. Plotting beach profiles for both native and proposed beach sediment is useful in determining
how nourishment material will be distributed over time, although note that equilibrium profile theory merely represents
the overall concave shape of the offshore profile, and does not include the influence of tides or near shore sand bars.

Plotting beach profiles for multiple potential sediment sources and their corresponding grain size distributions (therefore,
different A values) yields the results shown in Figure A3, where equation (1) is used to compute profile shape seaward of
the shoreline. Figure A3 illustrates the reduced volume requirements needed to maintain a specific beach width, if the
source material is coarser than the native beach, and vice versa. As a first approximation, plotting the equilibrium beach
profile for the native beach with the anticipated equilibrium profile for the nourishment material will indicate the general
depth of equilibrated fill in the near shore region.

This method of evaluating beach profiles for native and proposed beach sediment provides general information regarding
the differences in profile shape; however, the method does not directly determine stability or potential longevity of

the placed material. A more detailed methodology that compares several native beaches and borrow-site parameters is
required to determine the potential stability of the nourishment material. This methodology, as well as calculations for a
Massachusetts beach and two potential borrow sites are included in Attachment D. The detailed methodology is typically
used when a beach nourishment project is engineered to provide a specific level of shore protection.
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Figure A3. Behavior of beach profile with varying fill grain size (from US Army Corps of Engineers, 1995).
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ATTACHMENT B Receiving Beach Characterization

(Adapted from US Army Corps of Engineers, Design of Beach Fills, EM1110-2-3301 and Coastal Engineering Technical Note, Native Beach
Assessment Techniques For Beach Fill Design, CETN 11-29)

Biological Characterization

An important facet of any beach nourishment project is the evaluation of the potential effects on both terrestrial and
aquatic species that may use the beach and adjacent inter- and sub-tidal areas for shelter, feeding, and reproduction. At a
minimum, the following issues must be considered.

* Is the project area within or adjacent to any estimated habitat of rare wildlife or priority habitat of rare species
as mapped by the Massachusetts Natural Heritage and Endangered Species Program? Similarly, are any
federally listed and proposed, endangered or threatened species likely to use the project area or adjacent areas
under present conditions or following nourishment?

*  Are there shellfish beds in or adjacent to the project area? If so, the species present and their density should be
surveyed, and the extent of their habitat mapped.

*  Are vegetated shallows (e.g., eelgrass, widgeon grass) present in or adjacent to the project area? If so, the
species and plant density should be surveyed and the extent of the beds mapped.

* Is there rocky sub-tidal habitat in or adjacent to the project area? If so, this should be delineated on the project
plans.

e Itisimportant to consult with Massachusetts Division of Marine Fisheries and the National Marine Fisheries
Service to determine if the project and adjacent areas are used by species that may not be readily observable
during the field investigation, resulting in the destruction of animals or interference with their normal
reproductive behaviors. A good example of the latter would be horseshoe crabs, which spawn on some beaches
during spring and early summer. A poorly timed nourishment project could impede the horseshoe crabs’
ability to reproduce.

Physical Characterization

Accurate characterization of the native beach material is vital for a successful beach nourishment project. The first step is
to develop and implement a sediment sampling and analysis plan. Elements of the plan should include the following:

* sampling locations,

e sampling method,

* number of samples to be collected,

*  what method will be used to composite representative samples, and
*  how grain-size distribution will be determined.

Typically, sediment samples are collected along survey profile-lines within the project area. The profile-lines, which run
perpendicular to the shoreline, should include all the morphological features found in the project area (See Figure B1). In
general, beach/dune systems comprised of well-sorted sediment, or those having a narrow range of grain-sizes, will require
fewer samples to accurately characterize them than will systems with poorly-sorted sediment, or those having a wide ranges
of grain-sizes.
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Figure B(1). Example of profile-lines for a nourishment project. (2). Characteristic zones and features of a beach profile.

Samples should be collected along the profile lines at locations that correspond to natural shore- parallel zones, distinct tidal
elevations, and at specified elevation increments. Figure B2 outlines the characteristic zones and features of a typical beach
profile. The arrows on Figure B2 show which zones usually result in sand deposition (i) or uptake (T)

Sample Collection

To characterize the existing or native beach for beach nourishment, it is recommended that, at a minimum, samples be
collected at mean high water (MHW), mid-tide (MT), and mean low water (MLW). If possible, include samples on the
berm crest. If a well defined offshore bar system has been observed locally, collect additional samples in the trough and
in the vicinity of the bar. These samples can be used to characterize the foreshore beach where the source material will be
placed and re-sorted by wave action.

For beaches comprised primarily of sand, sampling consists of surface grabs of approximately 100 g of material from the
surface layer (within 1 foot of surface) of the subaerial beach (above the mean high water line). Offshore samples can be
collected with assistance divers or grab samplers. (Commonly used samplers include Ponar, Ekman clamshell, Van Veen,
and Smith-Maclntire).

After all the locations along the profile-line are sampled, the individual samples should be composited (i.e., combined).
To create a composite sample, the sub-samples (collected at key locations along the profile-line) must be thoroughly dried
before an equal-weight portion of each is measured out. Then the equal portions are combined together to create a single
sample for grain-size distribution analysis. This process should be repeated for each profile-line established. Ultimately
there will be one composited sample for each profile-line.
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Many beaches in Massachusetts consist of “reworked glacial sediments” ranging in grain size from fine sand to cobbles; for
these beaches, significantly larger samples are required to develop grain size characteristics. Guidance for determining the
appropriate sample size for analysis can be found in ASTM (American Society for Testing and Materials) Method D421
Standard Practice for Dry Preparation of Soil Samples for Particle-Size Analysis and Determination of Soil Constants
(available online at www.astm.org).

Sample Evaluation

Determine the grain-size distribution of the sand samples in accordance with ASTM Method D422 Standard Test Method
for Particle-Size Analysis of Soils, using, at a minimum, sieve numbers 4 (4.76 mm), 10 (2.0 mm), 14 (1.41 mm), 20

(0.84 mm), 40 (0.42 mm), 60 (0.25 mm), and 200 (0.074 mm). Submit the resulting data in both numeric and graphical
formats. The data should be displayed with both a size (mm or mesh size) and grain size scale to facilitate review and
interpretation. An example of the preferred graphical format is included below.
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Figure B3. Example of a grain size analysis curve.

Due to the glacial origin of coastal sediment in Massachusetts, pebble, cobble, and boulder size material is common on
beaches and tidal flats. Some beaches have naturally high percentages of cobble size material, such as Egypt Beach in
Scituate (See example in photograph B1). In other cases, such as the Plymouth Shoreline near Manomet Beach, the finer
sediment has eroded, leaving a lag deposit of pebble, cobble, and/or boulders on the surface. (See example in photograph
B2).

The latter situation complicates both sampling and determining sediment compatibility. For beach nourishment projects,
the grain size of potential sources should be based on many factors: the wave climate, exposure, characterization of the
sediment across the existing beach profile, and projected stability of the proposed source material on the beach. For beach
nourishment involving the beneficial re-use of dredge material intended to keep the sediment in the system, the stability
is less critical if there are no sensitive resources that would be adversely affected by the transport of sediment alongshore or
offshore. Several test pits may be helpful in determining the abundance of cobble relative to other sediment types.
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Photograph B2. Beach with lag deposits of sand, cobbles, and boulders (courtesy of Jim Mahala).
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ATTACHMENT C Source Material Characterization

Sediment samples will need to be collected for the grain-size distribution analysis. Collect samples from locations within
the area to be dredged to accurately document the variability in grain-size distribution.

Obtain samples by coring to the full depth of the dredging area. For projects up to 10,000 cubic yards, collect one core
per 5,000 cubic yards of sediment to be dredged; note, however, that the number of samples may vary depending upon
the relative homogeneity or heterogeneity of the sediment. For larger dredging projects the number of cores should be
determined by the extent of the dredging area and the homogeneity or heterogeneity of the material to be dredged. Up to
three (3) cores (subsamples) may be composited, or combined together, to create a single sample for analysis provided that:

* grain-size distributions are comparable,

* the likelihood of contamination is similar based on depositional characteristics, spill history, location of point
source discharges, etc., and

* samples were obtained from the same reach.

To create a composite sample, thoroughly dry the sub-samples before measuring equal-weight portions from each. Next,
combine the equal portions to create a single sample for analysis. Repeat this process for each composite sample to be
created.

Determine the grain-size distribution for each sample in accordance with ASTM Method D422 Standard Test Method
for Particle-Size Analysis of Soils, using, at a minimum, sieve numbers 4 (4.76 mm), 10 (2.0 mm), 14 (1.41 mm), 20 (0.84
mm), 40 (0.42 mm), 60 (0.25 mm), and 200 (0.074 mm). Provide the resulting data in both numeric and graphical
formats. As with the beach fill characterization (Attachment B), display the data with both a size (mm or mesh size) and
grain scale size to facilitate review.

Generally, chemical testing of sediment containing less than 10% by weight of particles passing the No.200 U.S.
Standard Series Testing Sieve is required unless exempted by the MassDEP. A “due diligence” review may demonstrate,
to the Department’s satisfaction, that the area is unlikely to be contaminated with oil or hazardous materials. A “due
diligence” review, may include, but is not limited to, a review of records of the local Board of Health, Fire Department,
Harbormaster and/or Department of Public Works, the Department’s Bureau of Waste Site Cleanup, knowledge of
historic land uses, information from prior dredging projects and discharges of pollutants in the project area watershed.
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Sample Problem: Beach and Borrow Site Sediment

ATTACHMENT D Analysis to Determine Stability of Nourishment Material

for Shore Protection

Introduction

To determine the sediment characteristics of Town Beach for the proposed beach nourishment project, the project
proponent conducted a sampling and sediment analysis program. The proponent evaluated samples of sediment from the
beach and two possible borrow sites to determine compatibility. Both borrow sites are navigation channels proposed for
maintenance dredging. Both are located within a mile of Town Beach.

Town Beach Sediment

To assess whether the potential borrow sites were compatible with the native beach sediment, the proponent collected
a series of beach grab samples along cross-shore profiles. The proponent collected these samples near the high water
line, the mid-tide line, the beach berm crest, and the low water line. A total of nineteen (19) samples were collected on
Town Beach. The proponent collected the samples along eight (8) shore perpendicular transects, that were spaced at
approximately 1,000 ft. to 1,500 ft. intervals to capture the natural variability of material along the beach.

Grain size analyses for the nineteen samples are presented in Figure D1. The analyses showed heterogeneous sediment
ranging from fine sand to fine gravel. However, the majority of the material was relatively homogenous, containing
primarily medium to coarse sand. On average the samples contained less than 10 percent gravel by weight. The grain size
envelope is shown in the shaded region of Figure D1. The left border of the shaded area indicates the coarsest material
(medium sand-to-gravel) and the right border indicates the finest material (fine-to-medium sand) found on the beach.
To compare the native beach sediment to the proposed borrow material, the proponent developed a composite sample of
the beach using a standard U.S. Army Corps of Engineers design methodology (USACE, 1995). The composite sample
was generated by summing the percentage of sediment in each size interval for the nineteen samples. The total value in
each size interval was then divided by the number of samples to obtain an average value. The blue/gray line bisecting the
shaded area in Figure D1 represents the results of the composite grain size analysis for Town Beach, and shows the mean
grain size of the native beach to be approximately 0.33 mm.

Sediment from Dredging Channel A

Channel A is a navigation channel that is also a potential source of suitable beach nourishment material for Town Beach.
To test for compatibility, the proponent conducted grain size analyses on several cores from the site. The material was
found to range from medium sand to gravel. Figure D2 shows the specific range of material found in Channel A.
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Figure D1. Grain size distribution of the native beach material found along Plymouth Beach, where
the shaded area represents the grain size envelope and the curve bisecting the shaded area represents the
composite grain size curve.
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Figure D2. Grain size distribution of the material found in the Channel A borrow site, where the shaded
area represents the grain size envelope and the curve bisecting the shaded area represents the composite
grain size curve.
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Figure D3. Grain size distribution of the material found in the Channel B borrow site, where the shaded area
represents the grain size envelope and the curve bisecting the shaded area represents the composite grain size curve.

Navigation Channel B Sediment

The proponent also determined grain size from cores taken from Navigation Channel B. The material was found to have a
very narrow range of medium to fine sand. Figure E3 shows the specific range of material found in the channel.

Sediment Characteristics

The two physical properties of sediment that are most important for determining its suitability as nourishment material
are composition and grain size; desirable physical properties are mechanical strength and resistance to abrasion. In most
regions of New England, sediment is predominantly composed of quartz particles, so that borrow material will likely have
adequate strength and high resistance to abrasion.

Ideally, the grain size of the source material should be the same size or larger than the native beach sand to minimize
erosion. Material that has a smaller diameter than the native sand can remain in equilibrium only at slopes flatter than the
existing beach. If smaller diameter sand is used, the volume required to form an equilibrium offshore profile will be much
greater and consequently, more costly. The mean grain size for the nourishment material on Town Beach should be equal
or greater than the mean grain size observed on the native beach, or 0.33 mm.

In practice, nourishment material never exactly matches the native beach material in a project area. James (1975) developed
an approach for indicating the behavior of a fill material having different characteristics than the native material. This
approach uses a ratio indicating how much fill material is required as a result of the different sediment characteristics
between the fill and native materials. The approach assumes the following;:
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*  The native sediment is most compatible for creating a beach profile consistent with the existing beach.

e Sorting of borrow material by coastal processes will achieve a similar grain size distribution as the native beach,
given enough time.

*  Sorting of borrow material will winnow out a minimum amount of the original nourishment volume.

*  Both native and borrow material exhibit normal grain size distributions.

Using the assumptions described above, James (1975) defined a factor for estimating the required nourishment volumes
considering differences between the channel sediment and native materials. This overfill ratio, RA, is the volume of borrow
material required to produce a stable unit of usable nourishment material with the same grain size characteristics as the native
material. R is determined by comparing the mean sediment diameter (¢) and sorting values of the native and proposed
borrow sediment. The ¢ scale of sediment diameter is defined as:

inD)

¢ = _|092(D): - In2

where D is the sediment grain size in millimeters. The adjusted overfill ratio is determined using the following relationships
between the borrow and native material:

and

% = standard deviation or measure of sorting for borrow material

O¢n = standard deviation or measure of sorting for native material

M, = mean sediment diameter for borrow material
M¢n = mean sediment diameter for native material

Plot the values from the above relationships on the appropriate U.S. Army Corp nomograph (see Figure E4), and determine
R, by interpolating between values represented by the isolines. (Note: A detailed description of this technique is described in
the Shore Protection Manual, U.S. Army Corps of Engineers, 1984).

Results

Estimate the overfill ratio for the grain size distributions of the native beach material and the sediment in Navigation
Channels A and B. The grain size distribution for these samples is shown in Figure E4. The results from the above analysis
show that for Navigation Channel A, 6, = 1.24, Oy, = 1.03, My, =0.70,and M, = 1.47. The overfill ratio, R, is 1.02
(Figure E5), meaning 1.02 cubic yards of sediment will be required for every cubic yard of native material.

The low overfill ratio indicates that the material from Navigation Channel A closely matches the native material, and would
be a good source of sediment for nourishment of Town Beach. The analysis results for Navigation Channel B are, O y,= 0.34,

Oyn = 1.03,M=2.13, and M, = 1.47. The overfill ratio, RA, falls in the unstable range (Figure E5), indicating that sand
from Navigation Channel B would quickly erode, causing the beach to return to its pre-construction condition. Because the
goal of the project is to increase the volume of sediment in the beach system for shore protection, Navigation Channel B is not
a good nourishment source for Town Beach.
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Figure D4. Comparison of grain size distribution curves for native beach material and material from proposed
borrow site.

Figure D5. USACE nomograph represent the computed overfill factors (RA) for Channel A and Channel B in

relation to the native material on Town Beach.

26 | Beach Nourishment



ATTACHMENT E Generic Beach Monitoring Plan

This attachment provides a general overview of the elements that make up a good monitoring program. More specific
information and instructions can be found in the U.S. Army Corps of Engineers” publications: Design of Beach Fills, EM
1110-2-3301 and Coastal Project Monitoring, EM 1110-2-1004. In general, the efforts described in the U.S. Army Corps
Engineering Manuals refer to engineered beach nourishment projects. For smaller-scale beach nourishment projects,
monitoring would likely be limited to an evaluation of potential adverse impacts to resource areas associated with sediment
movement rates. Refer to CZM’s Beach Management Guidelines for information about monitoring for the presence of rare
coastal shorebirds post-construction. Should their presence be observed, contact the NHESP for further information.

The primary objectives of monitoring a beach nourishment project are:

* to document and evaluate whether the project is performing as designed,
* to identify maintenance and re-nourishment requirements, and
* to evaluate project impacts.

Ideally, monitoring plans should include beach profile surveys and an evaluation of the survey data to determine
nourishment stability. Monitoring should begin prior to material placement, so that baseline conditions can be
documented, and continue at regular intervals thereafter. If possible, collect post-storm profile information because it is
helpful in evaluating the cross-shore response of the project to storm waves and tides.

When the purposes of a beach nourishment program are shore protection and reestablishing the local sediment supply,
an evaluation of long-term nourishment needs is necessary for planning future beach maintenance. Generally, the beach
nourishment design life is determined during the design process; however, monitoring will show how well the actual
nourishment performance compares to design performance. Beach profile monitoring provides information on:

* the percent nourishment remaining within the project area compared to baseline conditions,

¢ the occurrence of downdprift accretion on beaches,

* the presence of areas highly susceptible to erosion (i.e., “hot spots”) as indicated by variable longshore beach widths,
and

* the future nourishment volumes needed to maintain the sediment supply

For all projects, monitor the material placed on the beach to determine shoreline changes and whether the beach fill is
shifting. Monitoring requires measuring elevations along a series of shore perpendicular control transects (or cross-sections)
along the length of the project area. The number of transects required to evaluate the nourishment depends on the size of
the nourishment project, as well as the presence of shoreline features that may control sediment transport in the longshore
direction (e.g., natural headlands or groins). Typically, transects should be spaced every 100 to 400 feet. Surveys are
generally conducted landward of any expected long-term changes in beach/dune shape, to a water depth where changes
between the equilibrated nourishment profile and the pre-construction profile are anticipated to be minimal.

stock photos
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Contractors are usually required to measure profiles before, during and after construction to document the amount of
sand placed so they can receive the appropriate amount of compensation. The monitoring plan should measure actual
nourishment performance in the first three months of the project because the initial equilibration and longshore spreading
occurs relatively quickly. A qualified surveyor or engineering contractor with experience in beach profile monitoring should
undertake additional post-construction monitoring. Generally, a number of surveys should be performed during the first
year following construction including, ideally, seasonally. After the first year, the beach nourishment transects can be
monitored annually. For major beach nourishment programs (i.e., more than 2,000 feet long), the nourishment transects
are measured within the original design template, as well as within approximately 1,000 feet updrift and downdrift of the
project limits.

Monitoring reports are typically prepared after the first year of complete data evaluation, and bi-annually thereafter.
These reports should summarize all data collected, including general information regarding the wave climate and storm
activity, changes in sand volume over time, and measured shoreline changes. The information can then be used to evaluate
performance, assess any adverse environmental impacts, and estimate future re-nourishment requirements.
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ATTACHMENT F

Sample Easement




Public Access Easement

I (WE) of the
“Grantor(s),” which term shall, in perpetuity of the nature and character and to the extent hereinafter set forth, over a parcel
(the “Property”) located in , at the following address:

WHEREAS, Grantor is sole owner in a fee simple of certain real property (the “Property”) in , more

particularly described above; and

WHEREAS, the property possesses natural, scenic, and open space values of great importance to the people of Harwich
and the people of the Commonwealth of Massachusetts; and WHEREAS, the value of the property has been (or will be)
restored, enhanced, and protected (“The Nourished Area”) by a locally funded beach nourishment project more particularly
described in the plans provided at Town Hall; and

WHEREAS, the Grantor has received a direct benefit from said publicly-funded beach nourishment project;

NOW, THEREFORE, in consideration of the facts recited above and the mutual convents, terms, conditions, and
restrictions contained herein, and pursuant to laws of the Commonwealth of Massachusetts, the Grantor hereby voluntarily
grants and conveys to the Grantee an easement in perpetuity over the Property of the nature and character and to the extent
hereinafter set forth: There is granted to the Grantee, the residentsof ___ and the public generally, a public on-foot
right-of-passage along and across the shore of the coastline between the mean high water line and the entire “nourished area”
subject to the following restrictions and limitations:

Said public on-foot right-of-passage shall not be exercised (a) later than one-half hour after sunset nor earlier than sunrise; (b)
where the Commissioner of the Department of Conservation and Recreation for the purpose of protecting marine fisheries
and wildlife or for controlling erosion, designates and posts natural area of critical ecological significance as areas in which,
on either a regular or seasonal basis as circumstances in each situation require, the public not exercise the on-foot free right-
of-passage; (c) where there exists a structure, enclosure, or other improvements made or allowed pursuant to any law or

any license, permit, or other authority issued or granted under the General Laws or where exist agricultural fences for the
purposes of enclosing livestock, provided that such area is clearly and conspicuously posted.

The Grantor(s), and the heirs, successors, and assigns of the Grantor(s) covenant and agree to reimburse the Grantee all
reasonable cost and expenses (including without limitation counsel fees) incurred in enforcing this easement or in remedying
or abating and violation thereof By its acceptance the Grantee does not undertake any liability or obligation relating to the
condition of the Property.

The parties may execute this instrument in two or more counterparts, which shall, in the aggregate, be signed by both
parties: each counterpart shall be deemed an original instrument as against any party who has signed it. In the event of any
disparity between the counterparts produced, the recorded counterpart shall be controlling.

The Grantor agrees to incorporate the terms of this Restriction in any deed or other legal instrument by which he divests
himself of any interest in all or a portion of the Property.

Executed under seal this day of , 200
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