September 29, 2021
Noah Berger
Merrimack Valley Regional Transit Authority
85 Railroad Avenue
Haverhill, MA 01835
Haverhill Conservation Commission
4 Summer Street, #210
Haverhill, MA 01835
RE:

Applicant:
Merrimack Valley Regional Transit Authority (MVRTA)
Project Location:
85 Railroad Avenue, south bank of the Merrimack River
Project Description:
Stabilize bank adjacent to MVRTA facility (the Project)
DEP Wetlands File No: 033-1510
NHESP Tracking No.:
09-26941
Documents Referenced:
• NOTICE OF INTENT and STREAMLINED MESA/WPA REVIEW MERRIMACK VALLEY REGIONAL TRANSIT
AUTHORITY (MVRTA), COVER LETTER DATED 8/27/2021. Prepared by Geosyntec Consultants.
• BIOLOGICAL ASSESSMENT FOR SHORTNOSE STURGEON AND ATLANTIC STURGEONS AT THE MERRIMACK VALLEY
REGIONAL TRANSIT AUTHORITY (MVRTA) RIVERBANK STABILIZATION PROJECT. June 2021. Prepared in
compliance with Section 7 of the federal Endangered Species Act (attached).
• Plan of Record: “Riverbank Stabilization Project MVRTA Operating Facility 85 Railroad Avenue
Haverhill, Massachusetts. July 2021. Prepared for the MVRTA by GeoSyntec Consultants. Sheets
Cover, 1-10, inclusive.

Dear Applicants & Commissioners:
The Natural Heritage & Endangered Species Program of the Massachusetts Division of Fisheries & Wildlife (the
“Division”) received a Notice of Intent with Plans (noted above) in compliance with the rare wildlife species section
of the Massachusetts Wetlands Protection Act Regulations (310 CMR 10.58(4)(b) and 10.59). The Division also
received the MESA Review Checklist and supporting documentation for review pursuant to the MA Endangered
Species Act Regulations (321 CMR 10.18).
The Project site is mapped as Priority and Estimated Habitat for the following state-listed species:
Scientific name
Common Name
Taxonomic Group
State Status
Acipenser oxyrinchus
Atlantic Sturgeon
Fish
Endangered*
Acipenser brevirostrum
Shortnose Sturgeon
Fish
Endangered*
The species listed above are protected pursuant to the Massachusetts Endangered Species Act (MESA) (M.G.L. c.
131A) and its implementing regulations (321 CMR 10.00). State-listed wildlife are also protected under the state’s
Wetlands Protection Act (WPA) (M.G.L. c. 131, s. 40) and its implementing regulations (310 CMR 10.00). *The
Atlantic and Shortnose Sturgeons are federally listed and protected pursuant to the U.S. Endangered Species Act
(ESA, 50 CFR 17.11) implemented by the National Oceanic and Atmospheric Administration’s National Marine
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Fisheries Service (NMFS). Fact Sheets for most state-listed species can be found on our website
(www.mass.gov/nhesp).
The Project is located along the southern bank of the tidally influenced Merrimack River. The river at the Project is
a mixture of sand, sand & gravel and a mixed sand/gravel/cobble/boulder bottom. T he Project proposes to
stabilize a 430-foot-long segment of the Merrimack Riverbank (the “Work”) and will impact 1,409 square feet of
Land Under Water (temporary). The bank is eroded and has visible scour, slumping and related damage. The MVRTA
structure has an outer wall that is located within 25 feet of the most eroded section of the Bank. Laydown areas
will be largely installed in upland (mostly paved) areas of the site, with a small upland temporary construction
access path to be installed on the east side of the bus facility from the laydown area to the construction area.
Sturgeon lifestages from young of year to adults may be present in the River throughout the year.
Based on the information provided and the information contained in our database, the Division finds that this
project, as currently proposed, must be conditioned in order to avoid adverse effects to the actual Resource Area
Habitat of state-protected rare wildlife species and in order to avoid a prohibited Take of state-listed species (321
CMR 10.18(2)(a)).
1) Plans of Record. All work must conform to the Plans of Record and as amended and approved by the Division.
Any changes, updates, or revisions to the proposed Project or any additional work beyond that shown on the
Plans of Record shall require additional review and approval by the Division prior to implementation.
2) Biological Assessment & Sturgeon Protection Plan. The Project must be conducted in accordance with the
Biological Assessment (attached, the “BA”) and concurrence letter issued by NMFS. All requirements and
conditions incorporated into the BA and responding NMFS concurrence letter are authorized and required by
the Division. Mitigation measures in the BA are summarized in section 5.5. These same measures are
summarized, and some additional conditions added herein.
A. Sturgeon Protection Plan (SPP). The Project will implement a Shortnose and Atlantic Sturgeon
Protection Plan (BA, Appendix E).
i. A qualified biologist will monitor noise levels in the river prior to and during pile driving to
ensure sound levels do not exceed instantaneous injury levels. If noise levels were to exceed
instantaneous injury level (206 dB peak), all work must stop and additional sound/pressure
mitigation measures installed. Then, sound levels will continue to be monitored until such
time as the mitigation measures are sufficient to keep all sound below the instantaneous
injury threshold (e.g., bubble curtains or additional turbidity curtains).
ii. A turbidity curtain will be installed to enclose the in-river work area (i.e., below the High Tide
Line to contain suspended materials from entering the river.
iii. All sturgeon sweeps must be conducted by a qualified biologist approved by the Division. The
initial sweep will be as the curtain is installed to ensure no sturgeon are behind or within the
curtain before it is completely enclosed. If a sturgeon is behind the curtain, the curtain will be
lifted such that the sturgeon can swim away. Any observed sturgeon will be reported to the
NMFS Protected Species Division and NHESP.
B. Required Revisions to the SPP. The Project shall submit an update/revision to the Protection Plan
addressing the following, unless otherwise allowed by the Division.
i. The curtains must be inspected daily to ensure their integrity.
ii. The curtains must be inspected at a tidally-informed schedule to be certain that the bottom
of the curtain is not lifting off the bottom during higher tides or faster water.
iii. The curtain must be inspected each day of work and at any time high flows are experienced
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to ensure it is not overtopped.
iv. If, at any time, lifting of the curtain bottom or overtopping is observed or reported to the
project team, all work shall cease until such time as the qualified biologist completes a sweep
of the areas within the curtain.
3) Erosion & Sedimentation Control: Prior to the start of Work, adequate erosion and sedimentation control
measures shall be implemented, including any necessary controls not specifically referenced in the Plan, and
be maintained in effect throughout Project construction and until the site has become stabilized. Structural
failure of erosion and sedimentation controls may be subject to enforcement action pursuant to the MESA. If
any additional measures are proposed to be installed below the high tide line, consultation with the Division is
required.
4) Plantings and Seeds. Any plantings or seeds located outside of areas to be maintained as lawn, shall be native
to the County in accordance to ‘The Vascular Plants of Massachusetts: A County Checklist First Revision’ (Dow
Cullina, M., B. Connolly, B. Sorrie, and P. Somers. 2011. MA NHESP DFW). Available from State Library of
Massachusetts at http://archives.lib.state.ma.us {search for the name of the publication noted herein}.
5) Compliance Report: Within thirty (30) days of completion of work the Applicant shall submit a brief written
report including photographs showing previous and final conditions with emphasize on demonstrating
compliance with Conditions herein and that of the BA.
6) Renewal, extension or Amendment of the Order of Conditions, Request for Certificate of Compliance: Upon
filing for any renewal, extension, amendment, certification of compliance to any Orders of Conditions issued
associated with this site pursuant to the MA Wetlands Protection Act, the Applicant shall similarly file with the
Division.
Provided the above-noted condition is fully implemented and there are no changes to the project plans, this project
will not result in adverse effects to the actual Resource Area Habitats of state-protected rare wildlife species and
will not result in a Take of state-listed species. We note that all work is subject to the anti-segmentation provisions
(321 CMR 10.16) of the MESA. This determination is a final decision of the Division of Fisheries and Wildlife
pursuant to 321 CMR 10.18. Any changes to the proposed project or any additional work beyond that shown on
the site plans may require an additional filing with the Division pursuant to the MESA. This project may be subject
to further review if no physical work is commenced within five years from the date of issuance of this
determination, or if there is a change to the project. Upon filing for any renewal, extension, or amendment of the
Orders of Conditions issued under the MA Wetlands Protection Act, the Applicant shall contact the Division to
determine if re-filing under MESA is required.
Please contact Misty-Anne R. Marold, Senior Endangered Species Review Biologist, at (508) 389-6356 (mistyanne.marold@mass.gov) with any questions or comments relative to this determination.
Sincerely,

Everose Schluter, Ph.D.
Assistant Director
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Attached: BIOLOGICAL ASSESSMENT FOR SHORTNOSE STURGEON AND ATLANTIC STURGEONS AT THE MERRIMACK VALLEY
REGIONAL TRANSIT AUTHORITY (MVRTA) RIVERBANK STABILIZATION PROJECT.
cc:

Patricia Huckery, MA DFW Northeast District Supervisor
Alicia Geilen, Wetlands Circuit Rider for the Northeast Regional Office
Paul Sneeringer, U.S. Army Corps of Engineers
Roosevelt Mesa, NOAA-NMFS
Daniel Bourdeau, Geosyntec Consultants, Inc.
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at the
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1.0

INTRODUCTION

The Merrimack Valley Regional Transit Authority (MVRTA) Riverbank Stabilization Project (Project)
proposes to mitigate current erosion and stabilize a severely eroded portion of the MVRTA facility’s
riverbank along the southern bank of the Merrimack River in Haverhill, MA to restore the riverbank and
ensure the structural integrity of the adjacent bus garage/administration and warehouse buildings. The
Project is partly funded by the Federal Transit Administration (FTA), which is serving as the lead Federal
action agency for the Project.
The purpose of this Biological Assessment (BA) is to evaluate the potential effects of the Project on the
federally-listed shortnose sturgeon (Acipenser brevirostrum) and Atlantic Sturgeon (Acipenser oxyrinchus
oxyrinchus) and designated critical habitat, in accordance with Section 7 of the Endangered Species Act
(ESA) (16 U.S.C. 1536 (c)). Section 7(a) (2) of the ESA (16 USC 1531-1544 and Section 1536) requires that
each Federal agency shall, in consultation with the U.S. Fish & Wildlife Service (USFWS) and National
Marine Fisheries Service (NMFS), ensure that any action authorized, funded, or carried out by such
Federal agency, is not likely to jeopardize the continued existence of an endangered or threatened
species, or result in the destruction or adverse modification of critical habitat. In addition, this BA
includes an assessment of the Project’s potential effects on diadromous fish species, as required under
the Federal Fish and Wildlife Coordination Act (FWCA), administered by the NOAA Fisheries’ Habitat
Conservation Division (Appendix F).
2.0

PROJECT DESCRIPTION

2.1

Location

The Project is located within a portion of the MVRTA’s headquarters and bus garage/maintenance
facility at 85 Railroad Avenue, Haverhill, MA (see Appendix A, Site Locus Map). The proposed slope
stabilization construction area is along the riverbank and upland areas that are adjacent to the riverward
side of the facility’s main buildings. Laydown areas will be installed in upland (mostly paved) areas, with
a small upland temporary construction access path to be installed next to the east side of the bus
garage/administration building, from the laydown area to the construction area. The Project’s action
area is described in Section 2.3.
The MVRTA facility is located along the southern bank of the Merrimack River at approximately river
kilometer (rkm) 32 (river mile 19.5) and Latitude: 42.766441 and Longitude: -71.091591. The river at the
Project area is tidally-influenced and approximately 450 feet wide, with a sand, a mixed sand and gravel,
and a mixed sand/gravel/cobble/boulder bottom. There are no obstructions in the river in this area.
2.2

Proposed Project Action

The Project proposes to mitigate erosion and stabilize a severely eroded portion (480 linear feet (LF)) of
the MVRTA facility’s riverbank adjacent to the main facility buildings along the Merrimack River. A
structural and geotechnical engineering evaluation (Thornton Tomasetti, Inc., 8/5/2019) determined
that the effects of riverbank erosion likely have impacted the structural integrity of a portion of the bus
garage/administration building and that restoration of passive pressure (through bank restoration) on
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the building foundation is required. The erosion has also damaged two on-site stormwater outfalls and
chain-link fencing.
The proposed Project includes filling to replace a portion of the bank/slope soil that has been lost to
erosion and to restore passive pressure on the bus garage/administration building foundation. To
minimize the lateral extent of fill placement, sheet pile installation is proposed for stability along the
entire stretch of bank stabilization. Sheet pile will be installed at approximate distances of 13 to 25 feet
landward from the Mean Low Water (MLW) line. The top of sheet pile will be flush with the proposed
adjacent bank elevation. In addition, the proposed Project slope will approximate the historic footprint
of the bank, as recorded on a topographical survey performed in 2009. All work will be done in the dry
during low tide and during daylight hours. No work in the action area will occur during the sturgeon
spawning, egg and yolk-sac period (April 1st to July 15th).
The proposed Project includes the following (see Appendix B, Project Plans (for Permitting)):
•

•

•
•

•

•
•
•

Sheet pile along the entire bank stabilization (480 LF) will be installed above the Mean Low
Water (MLW) line using land-based equipment positioned on the Project’s riverbank or upland
areas. A vibratory hammer will be used to drive the piles.
Riprap will be installed above MLW along the entire riverward face of the sheet pile (1:1 slope) –
no sheet pile will be directly exposed to river water or visible. This riprap would extend laterally
approximately 3 - 6’ riverward from the sheet pile. The riprap will be inspected annually and
following a 50-year storm, and riprap will be replaced promptly at any observed exposed area of
sheet pile, as described in the Project’s forthcoming Operation and Maintenance Plan.
In addition, approximately six riprap ‘undulation areas’ will be spaced along the toe of the slope
and extend approximately seven feet riverward from the sheet pile.
Above the sheet pile there will be a steep 3-foot layer of granite slabs or textured boulders,
intersecting the Mean High Water (MHW) line and High Tide Line (HTL) near the bottom of this
layer.
Above the layer of granite slabs or textured boulders there will be a vegetated (structural fill)
slope (approx. 1.7 : 1 or 1.8 : 1) with vegetation of an appropriate variety of native species found
in the local area.
At the top of the slope, there will be an 8’ wide ‘bench’ of flat ground next to the building.
No fill will be placed below the MLW line.
Temporary turbidity curtain (with anchors to function as a sturgeon exclusion barrier) during
construction is proposed approximately six feet riverward of the toe of the proposed riprap. All
of the curtain will be installed above the MLW line. Temporary impacts are anticipated within
the sweep (or drag) zone of the turbidity curtain, extending up to 12 feet laterally in either
direction (per the Massachusetts Natural Heritage and Endangered Species Program (NHESP)).

Due to erosion damage, the Project includes demolition and replacement of two MVRTA-owned
concrete stormwater outfalls and associated drainpipes. Stormwater drainage improvements also
include construction of a drain basin and a stone drainage trench along the bus garage/administration
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building’s roof dripline to prevent erosion of the bank due to runoff from the roof directly down the
bank. Erosion-damaged chain-link fencing will be demolished and a new chain-link security fence will be
installed near the buildings.
Construction is to be accomplished solely by land-based equipment positioned on the Project’s
riverbank or upland areas, based on an on-site constructability review performed by a contractor. Sheet
pile installation will be performed by vibratory hammer using land-based equipment. A turbidity curtain
will be installed along the entire area to be disturbed and will extend to the MHW line at either end, to
prevent sediment suspension and turbidity in the river. The turbidity curtain will be anchored at the
bottom and will also function as a sturgeon exclusion barrier.
2.3

Description of Action Area

The action area is defined as “all areas to be affected directly by the Federal action and not merely the
immediate area involved in the action” (50 CFR§402.02). For this project, the action area includes the
proposed slope stabilization construction area along the riverbank, as well as the underwater area
where effects of the project (e.g., disturbed substrate, increased turbidity, and elevated underwater
noise levels) could potentially be experienced. For the purpose of this analysis, the action area includes
all potential habitat from the High Tide Line (HTL) to the 12’ sweep zone beyond the temporary turbidity
curtain in the Merrimack River, as well as the area that could potentially experience elevated
underwater noise levels from vibratory hammering, which could extend beyond the 12’ sweep zone.
The action area from the HTL to the 12’ sweep zone beyond the turbidity curtain totals approximately
13,713 square feet (SF) (approximately 1/3 acre), of which approximately 1,409 SF lie under the MLW
line (in the sweep zone). As noted, an additional potential action area beyond the 12’ sweep zone could
experience elevated underwater noise from vibratory hammering on dry land (conducted through the
ground to the water). However, this additional potential area due to underwater noise is not readily
quantifiable for this analysis as it would be based on several variables, including tide.
Maximum water depths within the area bounded at the turbidity curtain’s sweep zone and the High Tide
Line (HTL) are approximately 2.5 feet at low tide and approximately 8 feet at high tide (Project Plans
(for Permitting) – Dwg. No. 4, Restoration Plan). The river’s thalweg, located beyond this action area,
has a maximum depth of approximately 17 feet (SWCA 2020). The tidally-influenced range in the
Merrimack River in the vicinity of the Project is about six (6) to seven (7) feet above MLW between low
and high tides as reported at the NOAA Riverside Station ID 8440889 (NOAA, January 2021. [a]). Water
temperature varies with the season, ranging between 32 degrees Fahrenheit (°F) and 70°F in the
winter/spring months, and between 44°F and 84°F in the summer/fall months (M. Kieffer pers. com.).
3.0

STATUS OF SHORTNOSE AND ATLANTIC STURGEONS IN THE MERRIMACK
RIVER

There are two ESA-listed species that could potentially occur in the action area:
• Shortnose sturgeon (Acipenser brevirostrum) (32 FR 4001; Recovery plan: NMFS 1998)
(Endangered), and
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•
3.1

Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus) (77 FR 5880 and 77 FR 5914) (Threatened).
Status, Distribution, Life Stages and Habitat

Shortnose sturgeon
Shortnose sturgeon occur in most major river systems along the U.S. eastern seaboard. Known
spawning rivers in the northeastern U.S. include the Kennebec and Androscoggin Rivers (Maine),
Merrimack River (MA/NH), Connecticut River (CT/MA), and Hudson River (NY) (NMFS Shortnose
Sturgeon Status Review Team, Biological Assessment, 2010).
In 1967, the U.S. Department of the Interior listed the shortnose sturgeon as endangered throughout its
range (Endangered Species Preservation Act, 32 FR 4001). The National Marine Fisheries Service (NMFS)
has recognized 19 Distinct Population Segments (DPSs), which include: New Brunswick, Canada (1);
Maine (2); Massachusetts (1); Connecticut (1); New York (1); New Jersey/Delaware (1); Maryland/
Virginia (1); North Carolina (1); South Carolina (4); Georgia (4); and Florida (2) (NMFS 1998).
In September 2014, a petition was created to list the population within the Saint John River in New
Brunswick, Canada as a DPS. In October 2015, NOAA Fisheries reassessed the DPS vs. metapopulation
status of the listed entity and concluded that the Saint John River population of shortnose sturgeon does
not constitute a DPS (Federal Register 80: 65183-65194). The 2010 NMFS Biological Assessment
grouped shortnose sturgeon into five genetically distinct groupings: 1) Gulf of Maine; 2) Connecticut
and Housatonic Rivers; 3) Hudson River; 4) Delaware River and Chesapeake Bay; and 5) Southeast.
Three of these groups (Gulf of Maine, Delaware River/Chesapeake Bay, and Southeast) appear to be
metapopulations (NMFS 2010). The Merrimack River is included within the Gulf of Maine group. Critical
habitat for this species has not been designated.
Shortnose sturgeon are found in the reach of the Merrimack River at the Project location, as described
in Section 3.2, below.
The NMFS Biological Opinion for the Holyoke Gas & Electric Hydroelectric Project at the Connecticut
River in Massachusetts details life stages of shortnose sturgeon, as presented in the table below.
Stage
Egg

Size (mm)
3-4

Yolk-Sac
Larvae (YSL)

7 - 15

Post YolkSac Larvae

15 - 57

Duration
13 days post
spawn
8 - 12 days post
hatch

12 - 40 days post
hatch
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Behaviors/Habitat Used
Stationary on bottom; cobble and rock;
fresh, fast flowing water
Photonegative; swim up and drift
behavior; form aggregations with other
YSL; cobble and rock, stay at bottom
near spawning site
Free swimming; feeding; silt bottom,
deep channel; fresh water
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Stage
Young of
Year

Size (mm)
57 - 140 (north);
57 - 300 (south)

Juvenile

140 to 450-550
(north); 300 to
450 - 550 (south)
450 - 1100
average; (max
recorded 1400)

Adult

Duration
From 40 days
post-hatch to
one year
1 year to
maturation

Behaviors/Habitat Used
Deep, muddy areas upstream of the salt
wedge

Post-maturation

Freshwater to estuary, with some
individuals making near-shore coastal
migrations

Increasing salinity tolerance with age;
same habitat preferences as adults

Shortnose sturgeon live, on average, 30 to 40 years, with males maturing at 5 to 7 years and females at
7 to 13 years. Spawning occurs several years after maturity. Males generally spawn every one or two
years while females spawn every 3 to 5 years. Females can release between 30,000 to 200,000 eggs
(Dadswell et al. 1984).
Shortnose sturgeon are an amphidromous species, spawning and spending most of their time in
freshwater, but with seasonal excursions to salt water, generally estuaries (Kieffer and Kynard 1993).
Movement between river systems occurs, as indicated by genetic analysis (NMFS 2010) and telemetry
detections of the same fish in different river systems (M. Kieffer pers. com.). They are a benthic species,
primarily utilizing deep river channels for movement and feeding habitat, but are found at all depths
(Kynard 1997). During foraging season, Connecticut and Merrimack River adult shortnose sturgeon
prefer curves with sand or cobble substrate, avoiding runs regardless of substrate. Cobble was
preferred over sand by Connecticut River sturgeon, while Merrimack River sturgeon had no preference.
Merrimack River sturgeon preferred channel habitat to shoals, whereas Connecticut River sturgeon
showed no preference. (Note: All shortnose sturgeon tagged in this study were greater than 680 mm in
length (i.e., only adults).)(Kynard et al. 2000).
Habitats shift in the late fall and winter, moving to sand channels in curves (Kynard et al. 2000). Discrete
winter habitats have been described in both the Connecticut and Merrimack rivers. Fish move toward
these habitats as day length decreases (9.82-9.6h Connecticut River) and begin leaving in the spring
when day lengths reached 13.3h. There is little movement between locations during the winter. Site
fidelity over two winters was approximately eighty percent in the Connecticut River (Kieffer and Kynard
1993, Kieffer and Kynard 2012).
Shortnose sturgeon feed primarily on invertebrates, insects, crustaceans, snails, and mollusks, foraging
on sandy bottoms and mud flats where benthic prey is available (Dadswell et al. 1984). Sturgeon have a
ventral mouth which can protrude to suction prey from the river bottom. In the Merrimack and
Connecticut Rivers, adult feeding virtually ceases during the winter, though some juveniles sampled in
the lower Connecticut River contained food (Kynard et al. 2016).
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Atlantic sturgeon
Atlantic sturgeon occur along the eastern coast of North America from Labrador, Canada to Cape
Canaveral, Florida. There are five Distinct Population Segments (DPSs) of Atlantic sturgeon. The New
York Bight, Chesapeake Bay, South Atlantic, and Carolina DPSs are listed as endangered, while the Gulf
of Maine (GOM) DPS is listed as threatened (NMFS 2012; 50 CFR 223 and 224). The Merrimack River,
described in Section 3.2 below, is included in the GOM DPS. Atlantic sturgeon sub-adults and adults from
any of the five DPSs can potentially be present in the action area. On August 17, 2017, NMFS published
rules under the ESA to designate critical habitat for each of the five Atlantic sturgeon DPSs in the Federal
Register (82 FR 39160). Critical habitat for the GOM DPS of Atlantic sturgeon is designated in the
Merrimack River from the Essex Dam (rkm 49) downstream to the river’s mouth at the Atlantic Ocean.
The action area lies entirely within this designated critical habitat. An evaluation of the Project’s
potential impacts on this critical habitat is presented in Section 4, below.
Atlantic sturgeon is an anadromous fish that can live up to 60 years and can reach approximately 14 feet
(4.3 m) in length and up to 800 pounds (370 kg) (NMFS 2012). Males mature at 13 to 17 years and
females at 15 to 25 years in the Hudson River (Van Eenennaam et al. 1996), with southern populations
maturing earlier than northern ones (Dadswell 2006). They spawn in fresh water, generally at the fall
line, over hard bottom substrate (cobble or boulder substrate) in fast flowing currents and return to the
marine environment after spawning. Male and female spawning intervals are 1 to 5 years and 3 to 5
years, respectively (Dadswell 2006). The Atlantic sturgeon life stages are described further below.
Spawning
Atlantic sturgeon spawn in flowing freshwater reaches between the salt front and fall line of large rivers
(ASSRT 2007, ASMFC 2012, Greene et al. 2009, Hilton et al. 2016, NMFS 2017). Silt-free hard bottom
substrates such as gradient boulder, rubble, bedrock, cobble-gravel, and coarse sand are considered
quality habitat. These substrates allow adhesion of eggs and have interstitial spaces providing
protection for eggs and early life stages (Greene et al. 2009, Smith & Clugston 1997, Smith 1985).
Dadswell (2006) describes spawning occurring in “…selected regions of hard bottom substrate and
strong currents”.
While not peer-reviewed, a Habitat Suitability Index (HSI) for spawning and early egg and life stages
developed by Brownell (2007) identified cobble (64 mm to 250 mm) as optimal substrate (score of 1, on
0 to 1 scale), with boulder (250 mm to 4,000 mm) as the second-rated substrate (score of 0.8). Sand
(<2.0 mm), silt, mud, clay, and fines were scored zero. Johnson’s (2012) HSI curves rate sand as zero for
shortnose sturgeon, a similar species resident in the Merrimack River. HSI curves used in the Turners
Falls (MA) project relicensing (FERC #s 2485 & 1889) also rated sand as zero for shortnose sturgeon
spawning (FirstLight 2016).
Spawning has been linked to temperature and is generally considered to occur in New England from
May to July (ASMFC 2012). Dadswell (2006) notes that spawning in Canada occurs from June to July.
Spawning in the Hudson River generally occurs from late May through June but can continue into early
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July (Van Eenennaam et al. 1996), with fish moving to the spawning grounds in April or early May (Green
et al. 2009). Spawning in southern populations may begin in April. Preferred temperatures range from
13°C to 21°C (Greene et al. 2009). As spawning is not known to occur in the Merrimack River, no time
period or range of river temperatures has been identified (ASSRT 2007, ASMFC 2017).
Early life stages
Atlantic sturgeon eggs hatch between approximately 94 and 140 hours at temperatures of 20°C and
18°C, respectively (ASMFC 2012). Sturgeon eggs are demersal and highly adhesive. Yolk-sac larvae
stage lasts between 10 and 14 days post-hatch (Hilton et al. 2016). The post yolk-sac larvae stage
extends 12 to 40 days. Atlantic sturgeon eggs, larvae, and young-of-the-year (i.e., under one year old)
do not tolerate high salinities, with mortality documented at salinities as low as 5 to 10 parts per
thousand (ppt) (Green et al. 2009). Free embryos are photonegative, remaining at the spawning
location until the yolk-sac is absorbed while seeking cover in the substrate. When embryos develop into
larvae, they become photopositive and initiate a downstream movement lasting between 6 and 12 days
(Hilton et al. 2016). Initial downstream movement was mostly passive, with fish facing upstream. By
larvae day 4, fish actively swam facing downstream (Kynard and Horgan 2002). In a low velocity
experimental tank, day 16 (from hatch) larvae were able to move short distances upstream (Kynard and
Horgan 2002). Tank studies such as Kynard and Horgan may not reflect behavior of river-spawned fish,
but it is reasonable to assume that early life behavior is genetic and tank studies mimic ingrained
behavior. Atlantic sturgeon larvae in the Hudson River transition from larvae to juvenile at about 30 mm
(Bain et al. 2000).
Juvenile Movement, Habitat and Growth
Atlantic sturgeon develop salinity tolerance as they move downstream into brackish water as water
temperature drops, or they remain in freshwater habitat for two or more years (ASMFC 2012). Subadults may inhabit the estuarine environment for months or years. As sub-adults reach a meter in
length, they may begin coastal migrations.
After an initial larval downstream movement, Kynard and Horgan report limited downstream movement
until late October, when water temperatures declined to 10°C (Kynard and Horgan 2002). Downstream
dispersal distance, particularly for larvae, is likely determined by how far above salt water intrusion
occurs downstream of spawning. Movement downstream is to soft substrate areas (COSEWIC 2011).
Smith and Clugston (1997) describe a gradual movement downstream to the estuary.
In Canada, juveniles grow rapidly, reaching 10 cm in two to four months and 20 - 35 cm by the end of
their first year of growth (Smith 1985; Sulak and Clugston 1998). Juveniles greater than 30 cm are
regularly captured in tidally-influenced lower rivers and estuarine areas (Smith & Clugston 1997). Savoy
et al. captured eight of the smallest juveniles (22.5-33.0 cm) from May 20 to June 25 between river
kilometers 6-18 in the lower Connecticut River (CT). One fish, captured on June 12, had increased from
27.0 cm Total Length (TL) to 58.6 cm TL when recaptured on October 6. A second fish captured in
September showed a similar rate of increase in length when recaptured in October. Juveniles remain
resident primarily in estuaries for two to six years (Green et al. 2009).
MVRTA Biological Assessment – June 2021
Riverbank Stabilization Project, Haverhill MA

Page 7

Winter
Adults spend most of their time in the marine environment (ASSRT 2007). Atlantic sturgeon sub-adults
and adults winter in near shore habitats off the coast from the Gulf of Maine to North Carolina and
perhaps farther south (ASMFC 2012). Adults are known to winter in deep channels and pools in rivers
and in estuaries of spawning rivers (Dadswell 2006). Sub-adults and non-spawning adults inhabit deeper
marine waters during winter and early spring than during late spring to early fall (Stein et al. 2004).
During winter and early spring, Hudson River fish tagged with pop-up satellite tags were primarily
located in the southern part of the Mid-Atlantic Bight (Erickson 2011). Trawl surveys showed an even
distribution of Atlantic sturgeon from New Jersey to North Carolina (Dunton et al. 2010).
Distribution
The Atlantic sturgeon occurs in rivers, estuaries, near shore marine environments, and shelf regions to
depths of at least 50 m along the Atlantic coast. They range on the East coast from the Hamilton Inlet in
Labrador, Canada to the St. Johns River in Florida (ASSRT 2007).
Feeding
The mouth of the Atlantic sturgeon contains large fleshy barbells that protrude from the underside of
the snout, enabling foraging along the substrate for prey items such as worms, polycheates,
macroinvertebrate larvae, amphipods, shrimps, mollusks, and small fish, with prey size increasing with
age (Smith 1985, Johnson 1997, Novak et al. 2017). Substrates for foraging are generally mud, sand and
gravel (ASMFC 2012).
3.2

Occurrence in the Action Area

Shortnose sturgeon
Shortnose sturgeon are believed to have historically inhabited the Merrimack River along with Atlantic
sturgeon and were likely captured during the Atlantic sturgeon fishery. The first detailed study to locate
shortnose sturgeon in the river below the Essex Dam occurred between 1987 and 1990 (Kieffer &
Kynard 1993, 1996). These studies established the presence of adult shortnose sturgeon, spawning, and
early life stages. Spawning was identified between rkms 30 and 32 (river miles 18.5 and 20), within the
reach of the river adjacent to the Project location.
During the winters of 1988-1989 and 1989-1990, fish were primarily in the Rocks Village section (rkm 2022, or miles 12-14) (Kieffer & Kynard 1993, Kynard & Kieffer 2009). Shortnose sturgeon move from
winter habitat in Amesbury and the Rocks Village section (rkm 10 to 22) to the spawning reach generally
three weeks before spawning, in March and early April, at river temperatures of approximately 8°C.
Spawning occurred in the last two weeks of April in 1989 and 1990 when river temperatures reached
9.0°C. In 1989, spawning occurred downstream of the Comeau Bridge and Merrimack River railroad
bridge (which are located approximately 1,700 feet downstream of the action area), while in 1990,
spawning occurred predominantly upstream of those bridges. In the reach above the bridges, spawning
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adults were located in the two-thirds width of the river opposite the Project’s action area (Kieffer &
Kynard 1996).
Post-spawning movements are downriver to either the Amesbury reach or the lower islands (rkm 5, or
river mile 3). During studies in 1988 to 1990, fish in the lower islands reach moved upriver to Amesbury
with increasing river temperatures and decreasing flow. After moving upriver, these fish rarely moved
down to the island reach. Shortnose sturgeon rarely moved above the Haverhill spawning reach (Kieffer
& Kynard 1993, Kynard & Kieffer 2009), but have been detected after spawning season at the Route 125
Bridge, approximately 1.6 rkm (1 river mile) below the Project (M. Kieffer pers. com.). Foraging
generally occurs in the lower river, with concentrations near Amesbury and the lower islands (Kieffer &
Kynard 1993, Kynard et al. 2000). Shortnose sturgeon moved to winter habitats at around 7.0 °C.
Atlantic sturgeon
Atlantic sturgeon sub-adults have been known to inhabit the lower Merrimack River and its estuary from
colonial times to the late nineteenth century (Hilton et al. 2016). Investigations begun in 1987 identified
both shortnose and Atlantic sturgeons in the river (Kieffer & Kynard 1993). Though the Atlantic
sturgeon has been identified in the Merrimack River, there is no evidence of a spawning population
(ASSRT 2007, ASMFC 2017, Kieffer & Kynard 1993).
Atlantic sturgeon tagged in four Gulf of Maine rivers (Penobscot, Kennebec, Saco, and Merrimack) have
been tracked moving between these rivers. Twenty-nine fish tagged in Maine rivers were detected in
the Merrimack River or the Plum Island Sound. Tagged fish that entered the Merrimack River spent
most of their time in the lower two kilometers (1.2 miles) of the river (Wippelhauser et al. 2017). Subadult Atlantic sturgeon tagged between 1987 and 1990 were primarily detected in the lower twelve
kilometers (7.5 miles) of the river (Kieffer and Kynard 1993, Kynard et al. 2000). This reach of the river
from kilometer seven to twelve (river miles 4.5 to 7.5) has “a deep channel with swift tidal currents,
broad sandy shoals, and four islands” (Kynard et al. 2000). Most fish (Merrimack and Maine riverstagged) were detected leaving the river by the end of January. Only Merrimack River-tagged fish were
detected over-wintering in the river, between river kilometers 16 and 25 (river miles 10 and 15.5), and
they were a small subset of all Merrimack River-tagged fish (M. Kieffer pers. com.).
Twelve of the sixteen individuals tagged in the Merrimack River were identified over three years at
putative spawning sites in the Kennebec River (Wippelhauser et al. 2017). As no spawning is known to
occur in the Merrimack River, these fish migrated north along the coast to reach their natal/spawning
river.
Substrate use documented by Kynard et al. (2000) was dominated by sand (66%), with rock, cobble and
mud used 18, 10 and 7 percent of the time, respectively.

MVRTA Biological Assessment – June 2021
Riverbank Stabilization Project, Haverhill MA

Page 9

4.0

ATLANTIC STURGEON CRITICAL HABITAT ANALYSIS IN ACTION AREA

As noted above, the Merrimack River (Gulf of Maine DPS) from the Essex Dam (rkm 49, or river mile 30)
to the river’s mouth is designated as critical habitat for Atlantic sturgeon. This designation requires that
any action funded by a Federal agency is not likely to destroy or adversely modify that habitat.
Destruction or adverse modification means a direct or indirect alteration that appreciably diminishes the
value of critical habitat for the conservation of a listed species. Such alterations may include, but are
not limited to, those that alter the physical or biological features essential to the conservation of a
species or that preclude or significantly delay development of such features.
This analysis addresses the potential Project impacts on Atlantic sturgeon critical habitat in the action
area.
4.1

Substrate Habitat in the Action Area

A scuba diver substrate survey was conducted on June 3 and 4, 2020 in the area of the proposed bank
stabilization (see Appendix C, MVRTA Thalweg and Substrate Survey Report, SWCA, July 7, 2020). On
June 3, five cross-river transects were completed to determine the thalweg location. Depths were
measured at between eight and eleven points along the cross-river transects. Measured depths were
adjusted by time of day and USGS gage stage measurements upstream of the Route 125 Bridge (#
01100693). On June 4, a meander survey was completed for a distance of 200 feet riverward from shore
along 500 feet of shoreline at the Project location. The survey covered approximately 100,000 square
feet. Substrate and substrate transitions were noted and logged by an operator in a support boat.
Three main substrate types were observed within the survey area and across the river.
1.
2.
3.

A thin band of fine sand along the shore extending from the downstream survey boundary
upriver along most of the length of the proposed riverbank stabilization area (Photo 1).
A strip of equal parts fine sand and gravel adjacent to the band of fine sand and outside of
the proposed riverbank stabilization area (Photo 2).
Mix of sand, gravel, cobble, with scattered boulders along the uppermost 20-foot length of
proposed riverbank stabilization, and extending across the river beyond the fine sand and
gravel mix (Photos 3 & 4).
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Photo 1. Fine sand substrate

Photo 2. Sand/gravel substrate
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Photo 3. Sand/gravel/cobble substrate

Photo 4. Example of sand/gravel/cobble/boulder substrate
The substrate along the approximately lower 460 linear feet of the riverbank of the proposed
stabilization area is fine sand and does not meet condition 1 of the physical or biological features (PBFs)
essential for conservation of Atlantic sturgeon (see below). The remaining upriver 20-foot length of
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riverbank within the proposed stabilization area consists of a mix of sand, gravel, cobble, with scattered
boulders, which meets the substrate requirement (PBF #1).
4.2

Physical or Biological Features (PBFs) Essential for Conservation

Physical or biological features (“essential features”) are those features that support the life-history
needs of the species, including, but not limited to, water characteristics, soil type, geological features,
sites, prey, vegetation, symbiotic species, or other features. A feature may be a single habitat
characteristic or a more complex combination of habitat characteristics.
For Atlantic sturgeon, the NMFS has determined that for reproduction and recruitment, critical habitat
consists of four PBFs:
1.
Hard bottom substrate (e.g., rock, cobble, gravel, limestone, boulder, etc.) in low salinity
waters (i.e., 0.0 - 0.5 parts per thousand (ppt) range) for settlement of fertilized eggs,
refuge, growth, and development of early life stages;

4.3

2.

Aquatic habitat with a gradual downstream salinity gradient of 0.5 ppt up to as high as 30
ppt, and soft substrate (e.g., sand, mud) between the river mouth and spawning sites for
juvenile foraging and physiological development;

3.

Water of appropriate depth and absent physical barriers to passage (e.g., locks, dams,
thermal plumes, turbidity, sound, reservoirs, gear, etc.) between the river mouth and
spawning sites necessary to support: (1) unimpeded movements of adults to and from
spawning sites; (2) seasonal- and physiologically-dependent movement of juvenile Atlantic
sturgeon to appropriate salinity zones within the river estuary, and; (3) staging, resting, or
holding of sub-adults or spawning condition adults. Water depths in main river channels
must also be deep enough (e.g., at least 1.2 m) to ensure continuous flow in the main
channel at all times when any sturgeon life stage would be in the river, and;

4.

Water between the river mouth and spawning sites, especially in the bottom meter of the
water column, with the temperature, salinity, and oxygen values that, combined, support:
(1) spawning; (2) annual and interannual adult, sub-adult, larval, and juvenile survival; and
(3) larval, juvenile, and sub-adult growth, development, and recruitment (e.g., 13°C to 26°C
for spawning habitat, no more than 30°C for juvenile rearing habitat, and 6.0 mg/L or
greater dissolved oxygen for juvenile rearing habitat).
Proposed Action Effects Analysis

The following information provides an analysis of the proposed action on each of the four essential
features/PBFs of Atlantic sturgeon identified by the NMFS in their critical habitat rule:
PBF 1 is hard bottom substrate (e.g., rock, cobble, gravel, limestone, boulder, etc.) in low salinity waters
(i.e., 0.0 - 0.5 parts per thousand (ppt) range) for settlement of fertilized eggs, refuge, growth, and
development of early life stages.
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An estimated 165 SF of PBF 1 (sand/gravel/cobble/boulder) substrate of the riverbank at the extreme
upstream end of the action area satisfies these hard bottom substrate and low salinity conditions and
will be permanently impacted by fill for the proposed stabilized slope. An additional adjacent estimated
1,341 SF of this PBF 1 (sand/gravel/cobble/boulder) substrate may be temporarily impacted by the
turbidity curtain’s sweep zone during construction. River flows and tidal influences could cause
movement (“sweep”) of the turbidity curtain along the river bottom, resulting in potential disturbance
of the substrate. However, the turbidity curtain will not be in place during the time-of-year restriction
period for spawning of April 1st to July 15th and, thus, these temporary impacts are extremely unlikely to
affect any potential settlement of fertilized eggs, refuge, growth, and development of early life stages.
The area of permanent impacts (165 SF) represents approximately 1.2% of the total action area, and less
than 0.001% of the estimated PBF 1 (sand/gravel/cobble/boulder) substrate present across this reach of
the river. The area of temporary impacts (1,341 SF) represents approximately 9.8% of the total action
area, and less than 0.01% of the estimated PBF 1 (sand/gravel/cobble/boulder) substrate present across
this reach of the river. Thus, the permanent and temporary impact areas represent very small
percentages, respectively, of this substrate type, which is found across almost this entire reach of the
river. We note that the area of permanent effects and approximately three-quarters of the area of
temporary effects are tidally-influenced (i.e., above the MLW line), which influences its habitat value
due to the periodic reductions of water depth and dissolved oxygen, limitations of fish movement, and
potential sand scour due to tidal forces. Any eggs or early life stages that would drift into the area of
PBF 1 to be filled would be subjected to twice daily dewatering, significantly reducing their chance of
survival. In addition, the extent of turbidity curtain “sweep” is anticipated to be limited since most of
the curtain will be installed in line with the river flow, it will be anchored to the bottom, and the sweep
zone movement would be due largely to tidal influences. Thus, PBF #1 is present to a very limited extent
within the action area, it is of low quality (as described above), and any effects to the conservation
function of PBF #1 would be minor and too small to be meaningfully measured or detected and are
therefore insignificant.
PBF 2 is aquatic habitat with a gradual downstream salinity gradient of 0.5 up to as high as 30 ppt and
soft substrate (e.g., sand, mud) between the river mouth and spawning sites for juvenile foraging and
physiological development.
The action area does not contain this type of habitat as salinity is below 0.5 ppt. (However, this
condition is met downriver of the action area). Therefore, because the action area does not meet the
“gradual downstream salinity gradient” condition, PBF #2 is not present within the action area and the
proposed action would not affect the critical habitat associated with PBF #2.
PBF 3 is water of appropriate depth and absent physical barriers to passage between the river mouth
and spawning sites necessary to support: a) unimpeded movement of adults to and from spawning site,
b) seasonal and physiologically dependent movement of juvenile Atlantic sturgeon to the appropriate
salinity zones within the river estuary, and c) staging, resting, or holding of sub-adults or spawning
condition adults. Water depths in the river must be deep enough to ensure continuous flow at all times
(e.g., at least 1.2 m) when any sturgeon life stage would be present in the river.
The maximum water depth below the MLW line in the immediate action area (within the turbidity
curtain’s sweep zone) during low tide is approximately 2.5 feet (approximately 0.8 m), which is less than
the required depth of 1.2 m for PBF #3. Thus, the continuously-flowing minimum required water depth
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is not present within the action area (within the turbidity curtain’s sweep zone) and the proposed action
would not affect the critical habitat associated with PBF #3.
PBF 4 is water, between the river mouth and spawning sites, especially in the bottom meter of the
water column, with the temperature, salinity, and oxygen values that, combined, support: a) spawning;
b) annual and interannual adult, sub-adult, larval, and juvenile survival; and c) larval, juvenile, and subadult growth, development, and recruitment. Water temperatures and dissolved oxygen must be
suitable to protect juvenile rearing, survival, and growth (e.g., 13°C to 26°C for spawning habitat, no
more than 30°C for juvenile rearing habitat, and 6.0 milligrams per liter (mg/L) dissolved oxygen (DO) or
greater for juvenile rearing habitat).
PBF #4 is present within the action area. However, a turbidity curtain will enclose the work area during
all construction activities to contain any suspended sediments that could reduce dissolved oxygen in the
river due to organic material contained in the suspended sediment. The turbidity curtain also will act as
a sturgeon exclusion barrier and no sturgeon would be present within the enclosed area of potentiallyreduced oxygen values. Thus, alteration of the temperature, salinity or dissolved oxygen levels
associated with PBF #4 is extremely unlikely to occur beyond the turbidity curtain (which is the area
where sturgeon could be present) and is therefore discountable.
The first and fourth PBFs are present in the action area. The second PBF does not occur within the action
area (but occurs downriver of the action area) and the third PBF occurs outside of the action area.
4.4

Conclusion and Determination

The action area is located within critical habitat designated for Atlantic sturgeon. As demonstrated
above, all effects to the PBFs of critical habitat for Atlantic sturgeon are considered to be either noeffect, insignificant or discountable for each of the four PBFs in the action area. Therefore, the
proposed action is not likely to adversely affect any of the PBFs associated with, and will not adversely
modify or destroy, the designated critical habitat for Atlantic sturgeon. As described above, all
permanent impacts will occur on land above mean low water. Impacts to the lower 460 linear feet
along the riverbank will occur on fine sand, which is not critical habitat. The uppermost approximately
20 linear feet of stabilization along the riverbank (including the estimated 165 SF to be filled for the
proposed stabilization) is dewatered during low tide, which reduces its viability for egg and larvae
survival, as eggs spawned in that area and eggs and early life stages drifting down from upriver will not
survive. The Project is also extremely unlikely to have an effect on recruitment, growth, or survival of
juvenile, sub-adult, or adult Atlantic sturgeon.
Further, there is no likelihood that the Project will impact sturgeon spawning as: 1) no Atlantic sturgeon
spawning is known to occur in the action area or anywhere in the Merrimack River, and 2) in-water work
will not occur during the spawning window (April 1st to July 15th) for shortnose and Atlantic sturgeon.
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5.0

EFFECTS OF THE ACTION ON ESA-LISTED SPECIES (SHORTNOSE AND
ATLANTIC STURGEONS)

5.1

Water Quality Effects on Sturgeons

Turbidity
Projects with in-water construction activities can result in increased levels of turbidity (light transmission
through a fluid containing sediment particles, typically measured as nephelometric turbidity units) and
Total Suspended Sediment (TSS, concentration of particles in suspension usually measured as milligrams
per liter (mg/L)). The Project’s construction activity that could potentially generate the highest
temporary levels of turbidity and TSS is sheet pile installation by vibratory hammer, which will disturb
the bank substrate. Using available information collected from the Tappan Zee Hudson River Crossing
Project (FHWA 2012) in New York, in-water pile driving activities could produce TSS concentrations of 5
to 10 mg/L above background levels within approximately 300 feet of the pile being driven, and this
small sediment plume would be expected to settle out of the water column within several hours. These
expected TSS levels for pile driving, however, are below those shown to have adverse effects on
shortnose and Atlantic sturgeon (typically up to 1,000 mg/L) (Burton 1993) and benthic communities
(390 mg/L (EPA 1986).
During construction activities, a turbidity curtain will be located above the MLW line, extending to the
HTL at both ends, and will be anchored to the bottom (Appendix B, Drawing No. 4, Restoration Plan). All
construction work will occur above the MLW line and will be done in the dry during low tide within the
turbidity curtain.
Substrate within the turbidity curtain consists almost entirely of sand, with a small area of
sand/gravel/cobble/boulder substrate at the upstream end. Sturgeon eggs and larvae are susceptible to
burial by excess sediment settling-out from the water column; however, these potential life stages
would not be present in the action area within the construction window, which is outside of the TOY
restriction period of April 1 to July 15. In addition, sturgeons will be excluded from the work area by the
anchored curtain.
Thus, turbidity (suspended sediments) will be contained by the turbidity curtain and sturgeon will not be
able to access the area within the turbidity curtain, which may experience temporarily-increased
turbidity levels when water is present (during high tides). In addition, since the work will be done in the
dry, turbidity effects during construction activities on shortnose or Atlantic sturgeon are extremely
unlikely to occur and are therefore discountable.
Dissolved Oxygen
A turbidity curtain will enclose the work area during all construction activities to contain any suspended
sediments that could reduce dissolved oxygen in the river due to organic material contained in the
suspended sediment. With the turbidity curtain anchored to the bottom, sturgeon will be excluded
from the work area. The potential temporary impact of reduced dissolved oxygen levels during
construction activities will be restricted to the area inside the turbidity curtain only when water is
present during high tides. River flow will maintain dissolved oxygen at normal levels outside of the
curtain. The Project will not impact dissolved oxygen in the river outside of the curtain during
construction or upon completion of the Project. Thus, any effects of reduced dissolved oxygen levels
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during construction activities on shortnose or Atlantic sturgeon are extremely unlikely to occur and are
therefore discountable.
5.2

Effects on Sturgeons’ Foraging Habitat and Benthic Resources

Although the action area (within the turbidity curtain’s sweep zone) is not a known sturgeon foraging
area, it is considered potential foraging habitat. Effects on potential foraging habitat and benthic
resources will result from the temporary and permanent losses of riverbank areas due to the
construction activities and fill required for stabilization. In addition, temporary effects may result from
the sweep zone of the temporary turbidity curtain during construction.
Three substrate types were identified during a scuba diver substrate survey of the area (see Section 4.1).
Substrate within most of the proposed stabilization area and the turbidity curtain’s sweep zone is fine
sand. A small area of sand/gravel/cobble/boulder substrate is found along the approximate most
upstream 20-foot length of the proposed stabilization area, as well as along the most upstream 80 feet
of the turbidity curtain’s sweep zone. Finally, a sand and gravel mix substrate is found along an
approximate 60-foot length of the sweep zone, located between the two other substrate types. The
substrate types found in these impact areas are described below.
During construction, approximately 7,532 SF of land between the High Tide Line (HTL) and the turbidity
curtain (installed above the MLW line) will be temporarily blocked from the river. This represents
approximately 3 percent of the river (to the HTL) in the construction reach. This area is entirely above
the MLW line and consists mainly of the fine sand substrate (approx. 7,082 SF), with the
sand/gravel/cobble/boulder substrate making up the remaining 450 SF to be enclosed within the
turbidity curtain. The placement of the turbidity curtain during construction thus would temporarily
reduce the area for potential foraging (which is unlikely to occur, however, in this reach of the river).
The effects of reduction of benthic habitat available to sturgeon for foraging from the placement of the
turbidity curtain would be temporary and too small to be meaningfully measured or detected and are
therefore insignificant.
In addition, an area of up to approximately 6,181 SF will potentially experience temporary impacts
during construction due to the turbidity curtain’s estimated 12’ sweep zone beyond the curtain. This
sweep zone impact area consists approximately of the following substrate types:
sand/gravel/cobble/boulder (1,056 SF), sand and gravel (735 SF), and fine sand (4,390 SF). River flows
and tidal influences may cause the movement (“sweep”) of the turbidity curtain along the river bottom,
resulting in potential disturbance of benthic resources. However, the extent of turbidity curtain
“sweep” is reduced since almost all of it will be installed in line with the river flow and it will be
anchored to the bottom. Sweep zone movement by the turbidity curtain also would be due largely to
tidal influences. Potential impacts to the benthic environment from the turbidity curtain’s movement
along the river bottom are expected to be temporary and minor. As a point of comparison to dredging
activity, studies in a marine environment have shown that the re-establishment of benthic communities
varies between 3 months and 2.5 years after a dredging project’s completion, depending on substrate
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type (Brooks et al. 2004). As the potential disturbance from the turbidity curtain's “sweep” movement
along the substrate would be much less significant than that resulting from dredging activity, the effects
of potential disturbance of benthic resources available to and used by sturgeon, if it occurs, would be
temporary and too small to be meaningfully measured or detected and are therefore insignificant.
After construction, the permanent alteration (filling) of land below the HTL (and above the MLW line) for
the bank stabilization will be approximately 4,996 SF (Appendix E). This represents a reduction of
approximately 2 percent (to the HTL) of the land in this reach of the river. This area of permanent
alteration consists almost entirely of the fine sand substrate (approx. 4,831 SF), with the
sand/gravel/cobble/boulder substrate making up the remaining 165 SF. Thus, the Project will result in a
permanent reduction of approximately 4,996 SF of potential foraging habitat, located entirely within the
riverbank (i.e., below the HTL and above the MLW line), with no reduction at the river bottom (i.e.,
below the MLW line). As this area is tidally-influenced and exposed during low tide, food resources in
this area are likely limited and of a reduced value for foraging. Given that this reach of the river,
however, is not a known sturgeon foraging area and that the Project will result in a minor reduction of
approximately 2 percent of potential foraging habitat along a 480-foot length of the riverbank, the
effects of the permanent alteration of substrate on benthic resources will be too small to be
meaningfully measured or detected and are therefore insignificant.
5.3

Effects on Sturgeons’ Movement

It is not anticipated that the Project will restrict sturgeon movements through this reach of the river,
either during or after construction. The temporary turbidity curtain during construction will be located
above the MLW line. This will reduce the width of the river during construction, on average, by
approximately 32 feet (7%) at high tide (including the 12-foot sweep zone), leaving ample unobstructed
space for sturgeon movements through this reach of the river. Following construction, the area of
permanent alteration (filling) for the riverbank stabilization will reduce the width of the river, on
average, by approximately 10 feet (2%) at high tide. Thus, effects on sturgeons’ movement through the
river both during and after construction are extremely unlikely to occur and are therefore discountable.
5.4

Underwater Noise Effects on Sturgeons

The Proposed Action includes the installation of sheet pile by vibratory hammer to serve as a foundation
along the 480-foot length of the riverbank stabilization, as described in the Project Description. It is
anticipated that noise generation from vibratory hammering will occur over the course of 2 to 4 weeks.
Noise generation will be conducted during daylight hours only and within the appropriate timing
window (outside of April 1 to July 15) to avoid impact to protected species. Further, sheet piles will be
driven in the dry during low tide.
Sturgeon can be impacted by sound, physiologically and/or behaviorally. Criteria developed by the
Fisheries Hydroacoustic Working Group in 2008 for the protection of all fish, including green sturgeon,
are:
Injury – 206 dB relative to 1 µPa Peak
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Injury – 187 dB cSEL (Cumulative sound exposure level - dB re 1μPa2-s)
Behavioral Modification – 150 dB re 1 µPa RMS (root-mean-square)
All Project operations will occur in a limited area along the river outside of the April 1st to July 15th timeof-year restriction, during a period of the year when few sturgeon are likely to be in the area (M. Kieffer
pers. com., Kynard et al. 2000). The turbidity curtain will prohibit sturgeon from approaching the
immediate noise source. Sheet piles will be driven with a vibratory hammer in the dry during low tide,
when the area inside the turbidity curtain will be dewatered. Considering a similar project, peak sound
levels for sheet piles driven in the dry using a vibratory hammer in the Connecticut River were measured
at 172.8 and 160 dB (Kleinschmidt 2016). This is well below the injury level (peak) of 206 dB. In another
project, sound levels measured while setting sheet pile cofferdams during construction in 2016 of
combined sewer outfalls in Springfield, MA did not exceed injury level. These levels were measured
with use of a single turbidity curtain and an unconfined bubble curtain (outside of the turbidity curtain).
Sheet piles at the Project will be driven without water as an interface between the sound source and the
river, eliminating a primary vector of transmission. Although not anticipated for the Project, it is noted
that, if vibratory hammering were to take place when the turbidity curtain is not dewatered, the curtain
would reduce to a limited degree sound created during the work as it creates an acoustical barrier
reducing sound transmission and, therefore, noise levels.
It is anticipated that any effect on sturgeon would be for the sturgeon to move away from the noise
source. NMFS (2015) concluded at the Holyoke project: 1) that any sound level generated by pile
driving that exceeded 150 dB re 1 µPa RMS would cause a sturgeon within that area to move away from
the sound, 2) that the energy needed to move was minimal, and 3) the effect on a sturgeon was
insignificant. The turbidity curtain will remain in place during all stabilization work. Should sound levels
in the area of the river outside the curtain exceed behavioral modification, there is a significant width of
the river where sound levels will be below that level, allowing for movement up- and downriver beyond
any acoustic disturbance. Such a behavioral response would not increase the likelihood of injury to
sturgeons and would not disrupt any of their normal activities. Further, Project activities will be
conducted in accordance with the Project’s Shortnose and Atlantic Sturgeon Protection Plan (Appendix
E), which includes noise level monitoring in the river during initial pile driving with a sturgeon biologist
present. If noise levels were to exceed injury level, all work would stop and additional sound protection
will be installed (e.g., bubble curtain). After this installation, sound levels will again be monitored to
ensure reduction below injury levels. Once sound levels have been established to be below injury level,
sound monitoring will end.
Thus, it is anticipated that underwater sound levels beyond the turbidity curtain will be below the level
causing injury and possibly below those of behavioral modification. The effects of any minor
movements that sturgeon might make to avoid acoustic disturbance from driving of sheet piles would
be too small to be meaningfully measured or detected, and are therefore insignificant.
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5.5

Mitigation and Monitoring Activities

The following mitigation and monitoring activities are planned during the Project to minimize potential
impacts to sturgeons:
a. The Project’s Shortnose and Atlantic Sturgeon Protection Plan includes noise level monitoring in
the river during pile driving to ensure sound levels do not exceed injury levels. If noise levels
were to exceed injury level, all work would stop and additional mitigation installed.
b. A turbidity curtain will be installed to enclose the in-river work area (i.e., below the HTL) to
contain suspended materials from entering the river. A sturgeon sweep will ensure no sturgeon
are behind the curtain before it is completely enclosed. If a sturgeon is behind the curtain, the
curtain will be lifted such that the sturgeon can swim away. Any observed sturgeon will be
reported to the NMFS Protected Species Division and NHESP.
c. All in-river work will occur outside of the Atlantic or shortnose sturgeon spawning season (April
1st to July 15th). In-river structures (turbidity curtain) will not be present in the river during this
time-of-year restriction.
d. All in-river work will be done in the dry during low tide to minimize the effects of the generation
of suspended materials and of underwater sound resulting from vibratory hammering to install
sheet piles.
6.0

NOTIFICATION OF STURGEON ACTIVITY

If a sturgeon is found within the turbidity curtain (sturgeon exclusion barrier), the NMFS and NHESP will
be advised of the situation and proper handling requirements will follow deliberation with NMFS and
NHESP. The protocol for installing the turbidity curtain, a sturgeon sweep of the area behind the
curtain, and closing the curtain if no sturgeon are present is described in the Shortnose and Atlantic
Sturgeon Protection Plan (Appendix E). Should a sturgeon be seen behind the curtain, the curtain will
remain open until the fish swims away. If an injured or dead sturgeon is seen or recovered, the NMFS
will be notified along with Micah Kieffer of the USGS S.O. Conte Anadromous Fish Research Center. The
Conte lab holds a Section 10 permit for sturgeon in Massachusetts. Mr. Kieffer will handle any dead or
injured fish. Personnel from the Conte lab will record physical information (length, weight and
condition), as well as assess if individual identification (PIT tag) is present. A report will be filed with the
NMFS and NHESP.
7.0

CONCLUSIONS

The Merrimack River supports a self-sustaining population of shortnose sturgeon and a non-spawning
population of Atlantic sturgeon during all months of the year. While the reach of the river at the MVRTA
Project is a spawning site for shortnose sturgeon, few fish would be expected to be present outside of
the spawning season (April 1st to July 15th). All work will be done outside of the spawning season during
low tide when the work area is dry. Construction will be very unlikely to affect dissolved oxygen,
turbidity, and temperature (water quality) in the river beyond the turbidity curtain. The placement of
the temporary turbidity curtain during construction, as well as the small area of permanent fill along the
riverbank, are extremely unlikely to restrict movement through this reach of the river. The turbidity
curtain also will be a sturgeon exclusion barrier to exclude sturgeon from the work area. While noise
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from sheet pile installation may exceed the level for behavioral modification (i.e., sturgeon moving away
from the sound), the effect on sturgeon will be insignificant. Given that this reach of the river is not a
known sturgeon foraging area, the minor permanent reduction of approximately 2 percent of potential
foraging habitat along the riverbank will be insignificant.
8.0

EFFECTS DETERMINATION

Based on the analysis of information presented in this biological assessment, the proposed riverbank
stabilization project along 480 feet of the southern bank of the Merrimack River described above may
affect, but is not likely to adversely affect, Atlantic sturgeon, shortnose sturgeon, or designated Critical
Habitat for the Gulf of Maine DPS of Atlantic sturgeon.
Permanent impacts to likely critical habitat for Atlantic sturgeon in the upriver end of the action area
will be limited and only to land that is exposed during low tide. While meeting the definition of critical
habitat for substrate type, the fact that the area is dewatered during low tide reduces its viability for egg
and larvae survival. No work will occur during the sturgeon spawning, egg or larval periods (April 1st to
July 15th). Less than one percent of Atlantic sturgeon critical habitat will be permanently lost in this
reach of the river. This impact is insignificant.
Thus, it is recommended that TOY restrictions, as described in the Massachusetts Division of Marine
Fisheries’ (DMF) Technical Report TR-47, “Recommended Time of Year Restrictions (TOYs) for Coastal
Alteration Projects to Protect Marine Fisheries Resources in Massachusetts”, beyond the
aforementioned period of April 1st to July 15th, should not apply to the Project.
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Project Plans (Issued for Permitting), Rev. F (dated 05/2021): General
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APPENDIX C
MVRTA Thalweg and Substrate Survey Report, SWCA, July 7, 2020

MVRTA Biological Assessment – June 2021
Riverbank Stabilization Project, Haverhill MA

Amherst Office
15 Research Drive
Amherst, Massachusetts 01002
Tel 413.256.0202 Fax 413.256.1092

July 7, 2020
Daniel Bourdeau, PE, CPESC, CPSWQ
Senior Engineer
Geosyntec Consultants, Inc.
75 Congress Street, Suite 301
Portsmouth, New Hampshire 03801
Via email: DBourdeau@Geosyntec.com
Re: MVRTA Thalweg and Sediment Survey Report
Merrimack River, Haverhill, Massachusetts
SWCA Project No. 57935
Dear Mr. Bourdeau:
SWCA Environmental Consultants (SWCA) is pleased to provide Geosyntec Consultants, Inc. (Geosyntec) with this
report summarizing the results of our June 3 and 4, 2020 thalweg and sediment survey. This survey was conducted
on the portion of the Merrimack River associated with the bank restoration proposed on the Merrimack Valley
Regional Transit Authority (MVRTA) property at 85 Railroad Avenue, Haverhill, Massachusetts. The section of river in
question is mapped by the Massachusetts Natural Heritage & Endangered Species Program (NHESP) as potential
spawning habitat for shortnose sturgeon (Acipenser brevirostrum), a species listed as both federally and state
Endangered. SWCA surveyed five transects across the entire river width, perpendicular to shore, for the purpose of
documenting river depths and significant substrate transitions to determine the location of the river thalweg. Within a
Survey Area approximately 500 feet long and extending out 200 feet from shore, SWCA conducted a meander survey
to map observed substrate types in this area. Please feel free to contact me with any questions you may have.

Sincerely,

Steve Johnson, Ph.D.
Senior Ecologist

Thalweg and Sediment Survey Report, Merrimack River, Haverhill, Massachusetts, SWCA Project
No. 57935

OBJECTIVES AND METHODS
Bank stabilization work has been proposed for approximately 500-linear feet of shoreline along the Merrimack River
associated with the Merrimack Valley Regional Transit Authority (MVRTA) property located at 85 Railroad Avenue in
Haverhill, Massachusetts. The river is approximately 500 feet wide in this area and has been mapped by the
Massachusetts Natural Heritage & Endangered Species Program (NHESP) as potential habitat for shortnose sturgeon
(Acipenser brevirostrum), a federally and state Endangered species. SWCA Senior Ecologist Steve Johnson led the
transect and sediment surveys. Dr. Johnson has over 15 years of experience conducting underwater surveys
throughout Massachusetts and New England.
To determine if potential sturgeon spawning habitat is present within the vicinity of the stabilization project, on June 4,
2020, SWCA biologists using SCUBA gear conducted a sediment survey of the project area extending out 200 feet
from shore to map all observed sediment types (Survey Area). Within the Survey Area, SWCA conducted a meander
survey to map the distribution of observed substrate types. Prior to the sediment survey, SWCA conducted five
transect surveys on June 3, 2020. The transects were located across the entire river to document the location of the
river thalweg and observe any changes in substrate types beyond the Survey Area. The divers recorded the locations
of all observed sediment transitions along each transect, as well as periodic points where depth measurements were
recorded. During all sediment surveys, SWCA recorded embeddedness using the Wentworth scale.
The section of surveyed river was tidally influenced. Therefore, transect depth data was adjusted based on the time
each transect was surveyed and gage heights recorded that day at the United States Geological Survey (USGS)
station located upstream of the Route 125 Bridge in Haverhill, Massachusetts. There was an approximately six-foot
change between low and high tides on June 3, the day of the transect surveys (Figure 1). To determine the
approximate location of the thalweg, SWCA mapped the transect depth locations showing adjusted depths and
mapped the thalweg to include the portion of river containing the two greatest depths recorded along each transect.
The divers took representative photographs of all observed substrate combinations, as well as underwater videos.
Water clarity limited visibility to about five feet, so many of the photographs and videos were too dark and/or out of
focus to be added to this report. SWCA would be happy to share videos upon request.

SURVEY RESULTS
Based on the adjusted transect depths, we believe the thalweg was located closer to the middle of the river than
either bank (Figure 2). The thalweg was narrower and more distinct at the upstream transect, and gradually became
wider and less deep as it continued downstream. Depth data collected for this study, as well as a study immediately
downstream were used to create Figure 2.
SWCA observed three distinct substrate types within the Survey Area and across the entire river width (Figure 2). The
majority of the river bottom was composed of a varying mix of sand, gravel, cobble, with scattered boulders (Appendix
A, Photos 1 – 4). The proportions of these four elements did vary somewhat throughout the area, but not enough to
map distinctly different substrate types. In addition, SWCA observed a thin strip of fine sand with little or no gravel or
cobble (Appendix A, Photos 5 and 6), as well as a strip composed of equal parts sand and gravel (Appendix A,
Photos 7 and 8). The estimated embeddedness throughout the entire section of river was predominantly 75%, with
some areas with 50% embeddedness within the thalweg.

SUMMARY
On June 3 and 4, 2020, SWCA conducted thalweg and substrate surveys of the section of the Merrimack River
associated with the bank restoration proposed on the MVRTA property at 85 Railroad Avenue, Haverhill,
Massachusetts. SWCA determined that the thalweg of the river in this area was located towards the middle of the
river, becoming wider, shallower, and less distinct as it moved downstream. The majority of the river bottom contained
Page
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Thalweg and Sediment Survey Report, Merrimack River, Haverhill, Massachusetts, SWCA Project
No. 57935
hard substrate composed of a mix of sand, gravel, cobble, and scattered boulders. This substrate type does provide
potential habitat for sturgeon spawning, but would not be considered high quality due to the high amount of observed
embeddedness. In addition, the level of embeddedness would greatly limit potential shelter habitat for embryonic or
larval-stage sturgeon. The strip of river bottom composed of equal parts sand and gravel, as well as the strip of fine
sand along the southern shore, corresponding to a portion of the MVRTA bank restoration area, does not appear to
provide spawning habitat.

Transect 1

Transect 2
Transect 3

Transect 4
Transect 5

Figure 1. Gage Heights of Merrimack River in Haverhill, MA at time of Transect Surveys. Approximate durations of
each Transect survey are shown in red. To standardize depths over the duration of the survey, the difference in gage
height from highest tide during transect surveys to lowest was subtracted from the transect depths taken. Nothing was
subtracted from Transect 5, which was surveyed at the lowest tide.
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APPENDIX A
Survey Photographs

Figure A-1. Example of Sand/Gravel/Cobble substrate.

Figure A-2. Example of Sand/Gravel/Cobble/Boulder substrate.

A-1

Figure A-3. Example of Sand/Gravel/Cobble substrate covered by fine layer of silt. This
combination was occasionally observed near shore.

Figure A-4. Example of Sand/Gravel/Cobble/Boulder substrate.

A-2

Figure A-5. Sand substrate with log in background.

Figure A-6. Silt/Sand substrate near southern shore.

A-3

Figure A-7. Sand/Gravel substrate.

Figure A-8. Sand/Gravel substrate.

A-4

APPENDIX D
Table 1 – NHESP Estimated Impact Areas to Sturgeon Habitat
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Table 1 - Estimated Impact Areas to Sturgeon Habitat
Merrimack Valley Regional Transit Authority (MVRTA)
Riverbank Stabilization Project, Haverhill MA

NHESP Impact Area
LOW above High
Water
LOW between High
Water and HTL**
LOW below HTL and
within LUWW
Protective Sweep
Zone
SUM Total of Each
Impact Area**

Work Zone
Riparian (200’ RFA line)
to Top of Bank (MAHW,
6.08’)
Top of Bank (MAHW,
6.08’) to HTL (6.8’)
HTL (6.8’) to Curtain

Curtain to 12’ Outer
Drag Zone

Existing Total Area (SF)

Actual Habitat
(= Total Area – ‘Not
Habitat’ Area)* (SF)

Alteration of Habitat
(Proposed) (SF)

Unaltered Habitat
(= Actual Habitat –
Proposed Alteration) (SF)

31,696

15,232

11,105

4,127

342

342

342

0

Above MALW: 7,532
Below MALW:0
Total =7,532
Above MALW:4.772
Below MALW:1,409
Total =6,181
45,067

Above MALW:7,532
Below MALW:0
Total =7,532
Above MALW:4,772
Below MALW:1,409
Total =6,181

Above MALW:4,996***
Below MALW:0
Total =4,996
Above MALW:0
Below MALW:0
Total =0

28,603

15,759

Above MALW:2,536
Below MALW:0
Total =2,536
Above MALW:4,772
Below MALW:1,409
Total =6,181
12,844

NHESP = Massachusetts Natural Heritage and Endangered Species Program (NHESP)
LOW = Limit of Work
LUWW = Land Under Water Bodies and Waterways (= below Mean Annual Low Water (MALW))
RFA = Riverfront Area
MAHW = Mean Annual High Water (6.08 ft, NGVD 29)
HTL = High Tide Line (for tidal waters) (6.80 ft, NGVD 29) [Note: OHWM is used for non-tidal waters]
MALW = Mean Annual Low Water (0.38 ft, NGVD 29)
* ‘Not Habitat’ is an area that provides no habitat function – typically areas of pavement, gravel, concrete pads or the like.
** Note: “Top of Bank (MAHW, 6.08’) to HTL (6.8’)” area is included in the “HTL (6.8’) to Curtain” area and the “Riparian (200’ RFA line) to Top of
Bank (MAHW, 6.08’)” area. Thus, the “Top of Bank (MAHW, 6.08’) to HTL (6.8’)” area is subtracted accordingly in the “SUM Total of Each Impact
Area” areas calculations.
*** Includes riprap ‘undulation areas’ beyond the toe of the riprap facing the sheet pile (~320 SF).
Rev. May 2021
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Shortnose and Atlantic Sturgeon Protection Plan (SPP)
Merrimack Valley Regional Transit Authority (MVRTA) – Riverbank Stabilization Project
Haverhill, Massachusetts
June 2021
Prepared by Donald Pugh
Introduction and Proposed Project Action
The Merrimack Valley Regional Transit Authority (MVRTA) Riverbank Stabilization Project (Project)
proposes to mitigate current erosion and stabilize a severely eroded portion of the MVRTA facility’s
riverbank along the southern bank of the Merrimack River in Haverhill, MA. The river at the Project area
is tidally-influenced and approximately 450 feet wide, with a sand, mixed sand and gravel, and mixed
sand/gravel/cobble/boulder bottom. There are no obstructions in the river in this area.
The proposed Project includes fill to replace a portion of the bank/slope soil that has been lost to
erosion and ensure the structural integrity of the bus garage/administration and warehouse buildings.
To minimize the lateral extent of fill placement, sheet pile installation is proposed for stability along the
entire stretch of bank stabilization. Sheet pile will be installed at approximate distances of 13 to 25 feet
landward from the Mean Low Water (MLW) line. The top of sheet pile will be flush with the proposed
adjacent bank elevation. In addition, the proposed Project slope will approximate the historic footprint
of the bank, as recorded on a topographical survey performed in 2009. No in-water work will occur
during the sturgeon spawning, egg and yolk-sac period (April 1 to July 15).
The proposed Project includes the following:
•

•

•
•

•

•
•

Sheet pile along the entire bank stabilization (480 LF) will be installed above the Mean Low
Water (MLW) line using land-based equipment positioned on the Project’s riverbank or upland
areas. A vibratory hammer will be used to drive the piles.
Riprap will be installed above MLW along the entire riverward face of the sheet pile (1:1 slope) –
no sheet pile will be directly exposed to river water or visible. This riprap would extend laterally
approximately 3 - 6’ riverward from the sheet pile.
In addition, approximately six riprap ‘undulation areas’ will be spaced along the toe of the slope
and extend approximately seven feet riverward from the sheet pile.
Above the sheet pile there will be a steep 3-foot layer of granite slabs or textured boulders,
intersecting the Mean High Water (MHW) line and High Tide Line (HTL) near the bottom of this
layer.
Above the layer of granite slabs or textured boulders there will be a vegetated (structural fill)
slope (approx. 1.7 : 1 or 1.8 : 1) with vegetation of an appropriate variety of native species found
in the local area.
At the top of the slope, there will be an 8’ wide ‘bench’ of flat ground next to the building.
No fill will be placed below the MLW line.
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•

Temporary turbidity curtain (with anchors to function as a sturgeon exclusion barrier) during
construction is proposed approximately six feet riverward of the toe of the proposed riprap. The
curtain will be installed above the MLW line. The sweep (or drag) zone of the turbidity curtain is
anticipated to extend up to 12 feet laterally in either direction (per the Massachusetts Natural
Heritage and Endangered Species Program (NHESP)).

Impact Analysis
Habitat Use
The reach of the river in the vicinity of the Project is a shortnose sturgeon spawning area (Kieffer &
Kynard 1996). In addition, juvenile, sub-adult, adult shortnose, and sub-adult Atlantic sturgeon may be
present in this reach of the river during the spring, summer or fall.
Shortnose sturgeon spawn in March and April between river kilometers 30 and 32. The Project is
located at river kilometer 32. Shortnose sturgeon may use the immediate area of the Project during the
summer for foraging, but the primary foraging area is the Amesbury reach downriver of Haverhill
(Kieffer & Kynard 1993). Movement into the Project area may be from the lower river for spawning or
later in the year for foraging, or by sturgeon moving downriver to forage or to move to winter habitat.
This Shortnose and Atlantic Sturgeon Protection Plan (SPP) has been prepared to address the
Massachusetts Natural Heritage and Endangered Species Program (NHESP) requirements, as the project
must be conditioned to avoid a "take" of Shortnose Sturgeon. Accordingly, this SPP will be followed for
any work conducted below the High Tide Line (HTL) between March 15 and November 15.
Protective Measures
Sturgeon Exclusion and Noise Reduction
Prior to the start of construction, a turbidity curtain will be installed. The turbidity curtain, with anchors
to secure the curtain to the substrate, will be positioned approximately six feet riverward of the toe of
the proposed riprap, above the MLW. All construction will occur in the dry during low tide when the
area inside the turbidity curtain will be dewatered.
The curtain will remain in place during installation of the sheet pile, riprap, and all other materials used
for bank stabilization. Prior to the complete installation of the curtain, the area behind the curtain will
be swept for sturgeon.
Although not anticipated for the Project, it is noted that, if vibratory hammering were to take place
when the curtain is not dewatered, the curtain would reduce to a limited degree sound created by
installation of the sheet piles. The curtain will reduce sound created during the work as it creates an
acoustical barrier reducing, to a limited degree, sound transmission and, therefore, noise levels.
Sturgeon can be negatively affected by sound. Criteria developed by the Fisheries Hydroacoustic
Working Group in 2008 for the protection of all fish, including green sturgeon, are:
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Injury – 206 dB re 1 µPa Peak
Injury – 187 dB cSEL (Cumulative sound exposure - dB re 1μPa2-s)
Behavioral Modification – 150 dB re 1 µPa RMS (root-mean-square)
In the Biological Opinion for in-water work at the Holyoke Dam on the Connecticut River (NMFS 2015),
the National Marine Fisheries Service (NMFS) used the above criteria to assess the potential for injury or
behavioral modification.
With the curtain in place and the piles being driven in the dry, the installation of sheet piles by vibratory
hammer at the Project is expected to produce acoustic footprints less than driving sheet piles (163 dB re
1 μPa2-s SEL cum at a distance of 16 ft), the level noted in the 2015 Holyoke Hydroelectric Biological
Opinion. This level is below that of injury and the effect upon a sturgeon would be that it would move
away from the sound source.
Sound levels while setting sheet pile cofferdams during construction in 2016 of combined sewer outfalls
in Springfield, MA did not exceed injury level. These levels were measured with use of a single turbidity
curtain and an unconfined bubble curtain outside of the turbidity curtain. Sheet piles at this Project will
be driven without water as an interface between the sound source and the river, eliminating a primary
vector of transmission.
It is anticipated that sound levels beyond the turbidity curtain will be below the level causing injury and
possibly below those of behavioral modification. The turbidity curtain will remain in place during all
stabilization work. Should sound levels in the area of the river outside the curtain exceed behavioral
modification, there is a significant width of the river where sound levels will be below that level,
allowing for both foraging and movement up- and downriver beyond any acoustic disturbance.
The NMFS concluded in the Holyoke Biological Opinion (NMFS 2015) that any sound level generated by
pile driving that exceeded 150 dB re 1 µPa RMS 1) would cause a sturgeon within that area to move
away from the sound, 2) that the energy needed to move was minimal, and 3) that the effect on a
sturgeon was insignificant. They further stated, considering the protection in place (single silt curtain)
and the time needed to drive the two-foot piles, that the effect of installation of the piles would “… be
insignificant and discountable.”
During initial sheet pile installation, noise levels in the river will be monitored. A sturgeon biologist will
be present during the acoustic monitoring to ensure that sound levels do not exceed immediate injury
level. Levels will be monitored at two locations approximately 10 meters from the water’s edge:
perpendicular to the sound source and 45 degrees downriver. Hydrophones will be placed at mid-water
depth. Should levels exceed instantaneous injury levels, work will cease and additional sound protection
will be installed. After this installation, sound levels will again be monitored to ensure reduction below
injury levels. Given that the work will be done during low tide, in the dry, and with a turbidity curtain in
place, any sound generated is unlikely to exceed even behavioral modification levels outside of the
curtain. Once sound levels have been established to be below injury level, sound monitoring will end. If
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any different method of sheet pile installation is undertaken after the initial sound monitoring, sound
monitoring will be repeated. A monitoring report will be prepared.
Sturgeon Sweep
A sweep of the enclosed area will be done to ensure no sturgeon are behind the turbidity curtain. The
turbidity curtain will remain open at one end during the sweep. During the sweep, a sturgeon biologist
will be present to confirm that the sweep is completed satisfactorily and that there are no sturgeons in
the area to be encircled by the turbidity curtain. Immediately after the sweep, the turbidity curtain will
completely enclose the work area. During the sweep, the curtain will be monitored to ensure it is
secured to the river bottom.
Should the turbidity curtain need to be redeployed, or should the curtain become lifted from the
bottom of the river, work will cease and a sturgeon sweep will be done after the curtain is secured to
the bottom to ensure no sturgeon are behind the curtain before work can resume.
After the curtain is closed, should a sturgeon be present within the area behind the turbidity curtain all
work will stop, and should there be water behind the curtain, it will be opened at one end. The area
behind the turbidity curtain will be swept to ensure that the sturgeon has left the area. If a sturgeon is
found within the turbidity curtain, the NMFS and NHESP will be advised of the situation.
Should a dead or injured sturgeon be found, the NMFS and NHESP will be notified along with Micah
Kieffer of the USGS S.O. Conte Anadromous Fish Research Center. The Conte lab holds a Section 10
permit for sturgeon in Massachusetts. Personnel from the Conte lab will record physical information
(length, weight and condition), as well as assessing if individual identification (PIT tag) is present. Conte
personnel will take control of the fish. A report will be filed with the NMFS and NHESP.
Time-of-Year Restrictions
All in-water activity will occur outside of sturgeon spawning season (April 1 to July 15). Once the
turbidity curtain is installed, no sturgeon will be impacted by the bank stabilization work. Due to the
limited likelihood of interaction, and the protections described to ensure that sturgeon are not harmed,
and that movement will not be restricted, it is recommended that the full time-of-year (TOY) restrictions
(March 1 to November 15) should not apply to the Project, as described in the Massachusetts Division of
Marine Fisheries’ (DMF) Technical Report TR-47, “Recommended Time of Year Restrictions (TOYs) for
Coastal Alteration Projects to Protect Marine Fisheries Resources in Massachusetts”.
It is anticipated that the Project will have no or an insignificant impact on sturgeon spawning, feeding,
over wintering, or movement. It is not anticipated that a sturgeon will be trapped inside the turbidity
curtain but, if one is so trapped, the protective measures listed above will prevent injury or mortality.
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Fish and Wildlife Coordination Act (FWCA) Assessment for Diadromous Fish
Merrimack Valley Regional Transit Authority (MVRTA) – Riverbank Stabilization Project
Haverhill, Massachusetts
May 2021
Prepared by Donald Pugh
Proposed Project Action
The Merrimack Valley Regional Transit Authority (MVRTA) Riverbank Stabilization Project (Project)
proposes to mitigate current erosion and stabilize a severely eroded portion of the MVRTA facility’s
riverbank along the southern bank of the Merrimack River, located adjacent to the facility’s bus
garage/administration and warehouse buildings.
The proposed Project includes the following:
•

•

•
•

•

•
•
•

Sheet pile along the entire bank stabilization (480 LF) will be installed above the Mean Low
Water (MLW) line using land-based equipment positioned on the Project’s riverbank or upland
areas. A vibratory hammer will be used to drive the piles.
Riprap will be installed above MLW along the entire riverward face of the sheet pile (1:1 slope) –
no sheet pile will be directly exposed to river water or visible. This riprap would extend laterally
approximately 3 - 6’ riverward from the sheet pile.
In addition, approximately six riprap ‘undulation areas’ will be spaced along the toe of the slope
and extend approximately seven feet riverward from the sheet pile.
Above the sheet pile there will be a steep 3-foot layer of granite slabs or textured boulders,
intersecting the Mean High Water (MHW) line and High Tide Line (HTL) near the bottom of this
layer.
Above the layer of granite slabs or textured boulders there will be a vegetated (structural fill)
slope (approx. 1.7 : 1 or 1.8 : 1) with vegetation of an appropriate variety of native species found
in the local area.
At the top of the slope, there will be an approximately 8’ wide ‘bench’ of flat ground next to the
building.
No fill will be placed below the MLW line.
Temporary turbidity curtain (with anchors to function as a sturgeon and other fish exclusion
barrier) during construction is proposed approximately six feet riverward of the toe of the
proposed riprap. The curtain will be installed above the MLW line. Temporary impacts are
anticipated within the sweep (or drag) zone of the turbidity curtain, extending up to 12 feet
laterally in either direction (per the Massachusetts Natural Heritage and Endangered Species
Program (NHESP)).

Due to erosion damage, the Project includes demolition and replacement of two MVRTA-owned
concrete stormwater outfalls and associated drainpipes. Stormwater drainage improvements also
include construction of a drain basin and a stone drainage trench along the bus garage/administration
building’s roof dripline to prevent erosion of the bank due to runoff from the roof directly down the
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bank. Erosion-damaged chain-link fencing will be demolished and a new chain-link security fence will be
installed near the buildings.
Construction is to be accomplished solely by land-based equipment positioned on the Project’s
riverbank or upland areas, based on an on-site constructability review performed by a contractor. Sheet
pile installation will be performed by vibratory hammer using land-based equipment. A turbidity curtain
will be installed along the entire area to be disturbed and will extend to the MHW line at either end, to
prevent sediment suspension and turbidity in the river. The turbidity curtain will be anchored at the
bottom and will also function as a sturgeon (and other fish) exclusion barrier.
Description of the Project Area
The Merrimack River drainage area is 5,010 square miles, originating at the confluence of the
Pemigewasset and Winnipesaukee Rivers in central New Hampshire, and running south to
Massachusetts at Lowell and northeast to the Gulf of Maine at Newburyport. Average and median flows
are 7,937 and 5,480 cfs, respectively, measured at the USGS gage in Lowell, Massachusetts (#01100000).
There are multiple hydroelectric dams on the river, the lowermost being the Essex Dam in Lawrence,
Massachusetts at river mile 28.8. A fish lift at the Essex powerhouse and a vertical slot fishway at the
dam and a ladder at the Pawtucket Dam in Lowell allow passage on migrating fish to upriver habitats.
The Project is located at river mile 19.5 in Haverhill, Massachusetts. The river at the Project area is
tidally-influenced and approximately 450 feet wide, with a sand, mixed sand and gravel, and mixed
sand/gravel/cobble/boulder bottom. There are no obstructions in the river in this area.
Habitat Considerations
Under the Fish and Wildlife Coordination Act (FWCA), the Haverhill reach of the Merrimack River has not
been officially designated as protected habitat for diadromous fish species, yet life stages of several
migratory species swim through the Haverhill reach because adults or juveniles are observed at the
Essex Dam Fish Lift (MDFW Essex Fish Lift records), located 10 river miles upstream from Haverhill at
Lawrence, MA.
Diadromous fish that have been lifted in the Essex Fish Lift, and thus, have passed Haverhill, include
American shad (Alosa sapidissima) and blueback herring (Alosa aestivalis). Pre- and post-spawning
adults move upstream and downstream in spring-summer (MDFW Essex Dam Fish Lift records).
Juveniles pass downstream migrant in fall (O’Leary and Kynard 1986, Kynard et al. 2003). Adult alosids
swim in the channel and lower part of the water column (Witherell and Kynard 1990). Juvenile migrant
alosids are in the upper two meters of the water column (Buckley and Kynard 1985, Kynard et al. 2003).
American eel (Anguilla rostrata) adults migrate downstream in the fall. Juveniles and elvers move
upstream in spring-early summer (Bigelow and Schroeder 1953, Tesch 2003). Juvenile eels likely reside
in the Project area in all seasons of the year.
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Thousands of pre-spawning adult Sea Lamprey enter the Essex Fish Lift each May-June (MDFW Essex
Fish Lift records). Upstream migration was studied in the Connecticut River by Steir and Kynard (1986)
and Castro-Santos (2017). Migration is likely similar in the Merrimack River. Sea Lamprey adults
migrate to the headwaters of tributaries and all adults die after spawning (Bigelow and Schroeder 1953),
adding nutrients to the watershed (Nislow and Kynard 2009). Adult sea lamprey do not feed during
upstream migration. Juvenile sea lamprey larvae remain in muddy substrate for four to eight years,
filter feeding on algae and planktonic drift (Kirchis 2004). The reach of the river in the area of the
Project is not juvenile habitat. Juveniles migrate downstream to the sea in the fall-spring of their fourth
to eighth year in the river (Kircheis 2004). No special FWCA management is directed toward this species.
Small numbers (hundreds) of juvenile Striped Bass, Morone saxatilis, enter the Essex Fish Lift in spring
and early summer (MDFW Essex Fish Lift records). These juveniles likely forage on fish (adult and
juvenile alosids and riverine fish) downstream of Essex Dam through the summer, similar to Connecticut
River striped bass (Warner and Kynard 1986).
Rainbow Smelt, Osmerus mordax, migrate upstream and likely spawn in the most downstream rapids of
small tributaries in the lower Merrimack River (Chase 2006). None have been observed at the Essex Fish
Lift (MDFW Essex Fish Lift records), suggesting adults do not migrate upstream to Haverhill.
Assessment and Potential Environmental Impacts
While there is limited information as to the presence of striped bass or eels in this reach of the river,
two species/life stages of diadromous fish (juvenile striped bass and American eel) are likely resident in
the Project’s reach of the river and depend on resources in the Project area for forage. Striped bass
would most likely be present during the spring migration period as they follow river herring and shad
upriver. American eels are more likely to be year-round residents, though the substrate offers little
cover. During the fish assemblage relicensing study at the Lowell project (FERC #2790, accession #
20200930-5137), 0.9% of the fish sampled in 2019 in the impoundment above the Pawtucket Dam in
Lowell were American eels (Booth Hydropower 2020). As the Project will permanently impact only a
limited area of substrate that is exposed during low tide (4,996 square feet), the impact to forage or
habitat for either eels or striped bass will be insignificant. The Project also will potentially temporarily
impact a small area (approximately 1,409 square feet) of the river bottom below the MLW line that is
within the turbidity curtain’s sweep zone. River flows and tidal influences may cause the movement
(“sweep”) of the turbidity curtain along the river bottom, resulting in potential disturbance of benthic
resources. However, the extent of turbidity curtain “sweep” is reduced since almost all of it will be
installed in line with the river flow and it will be anchored to the bottom. Sweep zone movement by the
turbidity curtain also would be limited to high tides.
Adult American shad and blueback herring do not feed during their spawning migration. Juveniles
migrating downstream in the late summer and fall would be foraging (O’Leary and Kynard 1986,
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O’Donnell and Letcher). Forage for juveniles is zooplankton and phytoplankton, with zooplankton
favored. Prey taxa increases in size with juvenile growth (Walberg & Nichols 1967, Marcy 1976).
Invertebrates and small fish are prey for elvers and juvenile American eels that migrate through or
reside in the Project area (Green et al. 2009). This forage base is produced in the entire river reach as
well as in the Project area. Yellow eels may remain in fresh water up to 30 years, though eels remaining
in estuaries and lower river reaches generally outmigrate at a younger age. Yellow eels feed on
invertebrates including insects, crayfish, snails, worms, and small fish (Scott and Crossman 1973). Adult
silver eels outmigrate in the fall and, along with morphological changes, silver eels are not thought to
feed during their migration to the Sargasso Sea (Green et al. 2009). As the small area permanently
impacted by the Project (approximately 4,654 square feet) is exposed during low tide, it is expected that
there will be an insignificant effect from the Project on forage for these species, either as migrants or
residents.
The diadromous species and life stages in the Project will occur primarily during the spring and fall
migration period. Time-of-Year (TOY) restrictions anticipated to be imposed on the project by the
National Marine Fisheries Service (NMFS) and the Massachusetts Division of Fisheries & Wildlife’s
Natural Heritage and Endangered Species Program (NHESP) to protect shortnose spawning (April 1 to
July 15) would also prevent the Project from impacting foraging during the spring migration. The TOY
restrictions will protect up-and downstream migrations by adult American shad and blueback herring
and also the upstream migration of American eel elvers and older juveniles. The anticipated TOY
restrictions will protect up- and downstream migrations of juvenile striped bass during the spring
upstream migration period .
The Project will not restrict movement of up- or downstream migrants. The turbidity curtain will be
located above the MLW line. Pre- and post-spawned adult and juvenile alosids migrate downstream in
the river channel (Witherell and Kynard 1990, Kynard et al. 2003). The Project will not interfere with
migrations during construction or upon completion. Migration timing of alosid juveniles is earlySeptember to early-November, primarily at night (O'Leary and Kynard 1986). All work on the Project
will occur during the daytime and should not impact juvenile alosid migration. Adult eels moving
downstream in fall also migrate at night during high water events (Green et al. 2009, Tesch 2003).
Movement of outmigrating downstream diadromous fish during the fall migration will not be impacted
by the project.
Conclusions
Restrictions in the spring (April 1 to July 15) to protect shortnose sturgeon spawning will also protect upand downstream migrations by most adults and juveniles of target species at the Project area.
(Upstream migration generally ends by June 30.) As the Project’s construction activities will be above
the MLW line, with work only in the dry, there will be insignificant or no impacts associated with the
Project on foraging or movement of diadromous species.
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