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• Merrimack Estuary  (inlet system)

• Merrimack Inlet: adjacent to 
 Salisbury Beach and Plum Island

• Newburyport Harbor: 5.6 km 
 (3.5 miles) from the mouth of 
 Merrimack River

• Merrimack Embayment: mixed-
 energy and tide-dominated inlet 

• Mean tide range: 2.6 m (8.5 ft) 

• Significant wave height: 1.0 m (3.3 ft)
 Dominant wave direction: northeast 

• Sediment: coarse to very coarse

BACKGROUND – INLET SYSTEM
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BACKGROUND - ISSUES

• Many of the beaches on Plum 
Island have experienced critical 
erosion and an average of 4 m (13 
ft) of erosion between 2000 and 
2009

• Post threat to coastal properties 
and infrastructures

• Salisbury Beach has also 
experienced chronic erosion and 
the trend of erosion will continue 
into the future

• Perform a numerical modeling 
study of alternatives

• Reduce erosion of the beaches, decrease shoaling in, and increase the navigability 
of the Inlet and Newburyport

• Increase performance of the jetties and develop a sand management strategy
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COASTAL MODELING SYSTEM (CMS)
MODELING GRID FROM PREVIOUS STUDIES
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COASTAL MODELING SYSTEM (CMS)
MODELING EFFORT FROM PREVIOUS STUDIES

Phase I
(initial screening, 1-month simulation)

• Simulations of high-energy month
• 19 alternative configurations provided by 

New England District
• Structural modification and sand 

management strategies
Phase II
(additional, 6-month simulation)

• 6 selected alternatives 
• Mine flood shoal, subarea of north spit 

and place on beaches
• Move sedimentation basin further north 

to minimize adverse south jetty impacts
• Remove outer portion of jetties to 

minimize adverse impacts
• Extending detached breakwater system 

further south to provide more protection
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REGIONAL SEDIMENT TRANSPORT PATTERNS

• Regional littoral drift 
direction from North to 
South

• Local LST reversal 
immediately south of 
South Jetty

• Wave refraction over ebb 
shoal bypass bar
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MERRIMACK INLET JETTY SEDIMENT TRANSPORT



8SITE CONDITIONS 
1851-2008

• Cyclic erosion pattern along Reservation Terrace
• Erosion along Plum Island ocean shoreline



9SITE CONDITIONS 
1851-2020

• Cyclic erosion pattern along Reservation Terrace
• Erosion along Plum Island ocean shoreline



10SITE CONDITIONS 
2008-2023

• Cyclic erosion pattern along Reservation Terrace
• Erosion along Plum Island ocean shoreline
• Beach nourishment in 2023



11HISTORICAL SHORELINE CHANGES AT
NORTH PLUM ISLAND

Note: Profiles up- and 
downdrift of South Jetty 
exhibit inverse relationship.
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STUDY AUTHORITY AND APPROACH
• Study Authority: Major Maintenance Study

• Must be modification to existing structure
• Construction cost under $8M and be completed in 

less than 2 years
• Leverage previous modeling and studies.

• ERDC/CHL (2018)
• VIMS (2019)
• DCR (2021)

• Refine 2018 model grid within inlet, around 
jetties, and near North Point shoreline.

• Examine period of time around most recent 
shoreline trend reversal (2014-2015); allows 
us ability to leverage two consecutive 
JABLTCX surveys at that time.

• Evaluate modification alternatives for South 
Jetty and impacts to regional sediment 
management including shorelines both up 
and downdrift of structure.



13

MODEL DOMAIN AND FORCING CONDITIONS
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SEDIMENT GRAIN SIZE DATA
• Sediment transport model including grain size data from multiple surveys.
• Four classes of sediment

• 0.2, 0.5, 1.2, and 2.7 mm
• Transport formula: Lund-CIRP
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MODEL CALIBRATION (DEC 2014 - JUN 2015)

Conclusions
• Sediment transport/morphology generally in good agreement in shallow to intermediate water 

depths.
• Deeper water (e.g., within FNP) tends to over-predict sediment erosion/deposition. 
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CONCEPTUAL ALTERNATIVES

Holistic Approach
 Impacts to other areas must be considered 

in evaluation, namely:
Increased shoaling of Federal Navigation Project
Increased erosion along ocean-facing shoreline

Focus:
 Bypassing Weir in South Jetty
o DCR recommendations for weir; 80-100 feet
o Study will evaluate various configurations

Stakeholder Feedback: 
 Removal of Outer Leg of South Jetty
o Harbormaster recommendation
o Further study may be required to determine impact on 

safe navigation



17

ALTERNATIVE SUMMARY
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MODEL RESULTS
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ALTERNATIVE 3 CONCEPT DESIGN - PROFILE
• Design refinement

• Jetty weir elevation to be refined
• Determine extents of tie-in at ends of repair area
• Armor stone sizing to be determined
• Significant excavation of sand required to regrade updrift beach and allow for access work area
• Determine location for relocated stone and sand in project vicinity
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ALTERNATIVE 3 CONCEPT DESIGN – PLAN VIEW
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PATH FORWARD
• Major Maintenance Study provided “proof of concept”

• Present to MRBA (5 APR 2024)
• Major Maintenance Report (MMR) to be finalized in summer 2024
• MMR needs to be reviewed by District personnel and approved by District Commander

• NAE has expressed FY26 capabilities for design and environmental coordination efforts 
• Once additional funds received, team to develop scope and schedule for design, permitting and 

construction phases and begin work.
• MMR modeling looked at a 6-month period; design phase will look at “typical” year of performance
• Engineering to move from concept to design phase
• Develop construction cost estimate and contract documents (e.g., plans and specifications)
• Environmental and Real Estate coordination 
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THANKS!!


	Merrimack Inlet �South Jetty Major Maintenance Study
	Background – Inlet system
	Background - issues
	Coastal modeling system (CMS)�modeling grid from previous studies
	Coastal modeling system (CMS)�modeling effort from previous studies
	Regional Sediment transport Patterns
	Merrimack Inlet Jetty Sediment Transport
	Site Conditions �1851-2008
	Site Conditions �1851-2020
	Site Conditions �2008-2023
	Historical Shoreline changes at�North Plum Island
	Study Authority and Approach
	Model Domain and Forcing Conditions
	Sediment Grain Size Data
	Model Calibration (Dec 2014 - Jun 2015)
	Conceptual Alternatives
	Alternative Summary
	Model Results
	Alternative 3 CONCEPT DESIGN - PROFILE
	Alternative 3 Concept Design – Plan View
	Path Forward
	THANKS!!




Accessibility Report





		Filename: 

		CIRP South Jetty Presentation June 2024.pdf









		Report created by: 

		



		Organization: 

		







[Enter personal and organization information through the Preferences > Identity dialog.]



Summary



The checker found no problems in this document.





		Needs manual check: 0



		Passed manually: 2



		Failed manually: 0



		Skipped: 1



		Passed: 29



		Failed: 0







Detailed Report





		Document





		Rule Name		Status		Description



		Accessibility permission flag		Passed		Accessibility permission flag must be set



		Image-only PDF		Passed		Document is not image-only PDF



		Tagged PDF		Passed		Document is tagged PDF



		Logical Reading Order		Passed manually		Document structure provides a logical reading order



		Primary language		Passed		Text language is specified



		Title		Passed		Document title is showing in title bar



		Bookmarks		Passed		Bookmarks are present in large documents



		Color contrast		Passed manually		Document has appropriate color contrast



		Page Content





		Rule Name		Status		Description



		Tagged content		Passed		All page content is tagged



		Tagged annotations		Passed		All annotations are tagged



		Tab order		Passed		Tab order is consistent with structure order



		Character encoding		Passed		Reliable character encoding is provided



		Tagged multimedia		Passed		All multimedia objects are tagged



		Screen flicker		Passed		Page will not cause screen flicker



		Scripts		Passed		No inaccessible scripts



		Timed responses		Passed		Page does not require timed responses



		Navigation links		Passed		Navigation links are not repetitive



		Forms





		Rule Name		Status		Description



		Tagged form fields		Passed		All form fields are tagged



		Field descriptions		Passed		All form fields have description



		Alternate Text





		Rule Name		Status		Description



		Figures alternate text		Passed		Figures require alternate text



		Nested alternate text		Passed		Alternate text that will never be read



		Associated with content		Passed		Alternate text must be associated with some content



		Hides annotation		Passed		Alternate text should not hide annotation



		Other elements alternate text		Passed		Other elements that require alternate text



		Tables





		Rule Name		Status		Description



		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot



		TH and TD		Passed		TH and TD must be children of TR



		Headers		Passed		Tables should have headers



		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column



		Summary		Skipped		Tables must have a summary



		Lists





		Rule Name		Status		Description



		List items		Passed		LI must be a child of L



		Lbl and LBody		Passed		Lbl and LBody must be children of LI



		Headings





		Rule Name		Status		Description



		Appropriate nesting		Passed		Appropriate nesting










Back to Top

