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About the Report 
This report is released annually to inform the findings from ŦƛŜƭŘ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ǳƴŘŜǊ 5/waΩǎ 

Shoreline Profile Monitoring Program between June 2016 - August 2024. An update from the March 

2021 - March 2023 report, this document builds from the previous findings. Monitoring efforts are 

improving with regular field surveying, utilizing the Trimble GPS device, and capturing baseline 

elevation data with the higher accuracy total station.  

 

This report aims to guide coastal managers and stakeholders in making informed, effective, and 

adaptive decisions regarding our dynamic shoreline. This report is available digitally for public use: 

https://dcrm.gov.mp/our-programs/coastal-resources-planning/shoreline-monitoring/.  

 

Cover photo is the American Memorial Park Point 1 transect, located at Puntan Muchot, American 

Memorial Park. 

Acknowledgements 
 

TƘŜ {ƘƻǊŜƭƛƴŜ aƻƴƛǘƻǊƛƴƎ ǇǊƻƎǊŀƳ ƛǎ ƭŜŘ ōȅ ǘƘŜ 5/waΩǎ tƭŀƴƴƛƴƎ {ŜŎǘƛƻƴΣ ǿƛǘƘ ǘƘŜ Řƛrection of the 

Coastal Planner II, and valued assistance from DCRM staff, dedicated summer interns, and the 

Northern Marianas College student interns. Interns have greatly contributed numerous hours to data 

collection and entry ŀƴŘ ǎǳǇǇƻǊǘ ǘƘŜ ǇǊƻƎǊŀƳΩǎ ŎƻƴǎƛǎǘŜƴŎȅΦ  

 

Any questions or comments about the program or this report may be directed to 

shorelines@dcrm.gov.mp. 

 

 

 

ḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞḞ 
 

Suggested Citation:  

CNMI Bureau of Environmental and Coastal Quality. Division of Coastal Resources Management. 

Prepared by Mary Fem Urena. 2024Φ άShoreline Monitoring Beach Profile Report: Saipan and 

aŀƷŀƎŀƘŀΦέ /baL 5ƛǾƛǎƛƻƴ ƻŦ /ƻŀǎǘŀƭ wŜǎƻǳǊŎŜǎ aŀƴŀƎŜƳŜƴǘΣ /baL hŦŦƛŎŜ ƻŦ ǘƘŜ DƻǾŜǊƴƻǊΣ 

Saipan, MP.  

https://dcrm.gov.mp/our-programs/coastal-resources-planning/shoreline-monitoring/
mailto:shorelines@dcrm.gov.mp


 

 

5/waΩǎ Shoreline Monitoring Beach Profile Report for Saipan and Mañagaha 3 

 

Contents 
About the Report ............................................................................................................. 2 

Acknowledgements ......................................................................................................... 2 

DCRM Shoreline Monitoring Program ............................................................................. 4 

Web Resources ................................................................................................................ 6 

Shoreline Monitoring Interactive Map ....................................................................... 7 

Shoreline Monitoring Web Page ................................................................................. 8 

Definitions ........................................................................................................................ 9 

How to Read the Beach Profile ...................................................................................... 11 

Accounting Seasonal Change ......................................................................................... 14 

Shoreline Linear Regression Analysis............................................................................. 14 

Saipan Beach Profiles and Key Findings ......................................................................... 15 

Pak Pak ...................................................................................................................... 15 

PIC.............................................................................................................................. 19 

Hopwood ................................................................................................................... 24 

Aquarius .................................................................................................................... 29 

Sugar Dock ................................................................................................................. 33 

Susupe Beach Park .................................................................................................... 43 

Kilili ............................................................................................................................ 49 

Oleai .......................................................................................................................... 60 

Toyota ....................................................................................................................... 65 

Quartermaster .......................................................................................................... 71 

Hafa Adai ................................................................................................................... 76 

Fiesta ......................................................................................................................... 82 

Hyatt .......................................................................................................................... 87 

Pau Pau ....................................................................................................................103 

Wing ........................................................................................................................109 

Mañagaha Beach Profiles and Key Findings ................................................................114 

Conclusion ....................................................................................................................124 

Resources .....................................................................................................................125 

 
 



 

 

5/waΩǎ Shoreline Monitoring Beach Profile Report for Saipan and Mañagaha 4 

DCRM Shoreline Monitoring Program 
 

The beaches in the CNMI are important for our island community, offering economic, recreational, 

and cultural benefits. They are affected by tides and ocean currents driven by the wind. The loss of 

sandy shorelines due to storm-driven erosion is a concern for those who live, work, and enjoy these 

areas. 

 

Each shoreline is unique, whether it's a cliff, bay, lagoon, or pocket beach. Understanding the coastal 

processes that impact the width of our sandy beaches is crucial for the Bureau of Environmental 

Coastal Quality - Division of Coastal Resources Management to effectively manage development 

along the shoreline. It's important to know which shorelines are eroding or gaining sand and how the 

sand shifts along the coastline. 

 

Since 2016, BECQ-DCRM has been monitoring sandy beaches in Saipan, Mañagaha, Tinian, and Rota 

to track changes over time. Timing is essential, as currents can shift sand both along the coastline 

and underwater. Our current method involves beach profiling, where we calculate and graph 

elevation and distance transect data to create a 2D contour of the shoreline at a specific time. We 

compare this data to understand short-term and long-term changes. These findings are published in 

an annual report and also on an interactive ά/ƭƛƳŀǘŜ LƳǇŀŎǘ ±ƛŜǿŜǊέ map. (For the interactive map, 

please refer to page 5 or access the Online Interactive Map.) 

 

 

Figure 1 - At a beach between Crowne Plaza and Hyatt, Kyla looks through the 
Berger level, an instrument mounted on a tripod. Emma holds a rod level, a 
measuring instrument for height, along a transect line to capture the eroding 
beach profile. 

https://dcrm.maps.arcgis.com/apps/MapSeries/index.html?appid=3b8d1a4b46d64586b39047f5732621cd
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Since the development of the program in 2016, staff 

conducted on-the-ground transect surveys at designated 

starting points along the coast, which we call 

headstakes. We use survey-grade equipment to record 

elevation and distance data from the backshore, where 

waves usually do not reach, to the beach toe, where the 

shoreline is generally exposed at high tide and, on 

average, submerged. We started with the Berger Level 

method, which requires manual readings on a measured 

rod through a leveled telescope instrument (shown on 

the top left). Then, in 2021, we began to implement the 

one-person higher accuracy electronic method, known as 

the Total Station method (shown in the middle photo). 

Beach profiles are generated for both methods to 

compare the shoreline contours over time. (See page, 

How to Read the Beach Profile). This report provides the 

Berger Level and the Total Station beach profiles for 

each transect by site.  

 

In addition, we capture damages or remnants after a strong storm by walking the wrack line and 

scarp using the Trimble GNSS. The Fiesta and Hyatt sites have been assessed for storm damage due 

to their high erosion rate and active beach retreat.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 - Chris P. walks the erosion scarp and 
wrackline fronting Crowne Plaza after a 
winterly swell event using the Trimble Geo7x. 
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Web Resources 
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Shoreline Monitoring Interactive Map 

Shoreline Monitoring has an interactive map available for viewing on the DCRM website. 

The map illustrates the status of the headstakes on Saipan, Tinian, Mañagaha, and Rota, 

along with its beach profiles and picture comparison.  

  

It is expected to be updated more frequently than the annual report. It also includes the 

polylines of the wracklines or scarp captured by the GPS.  

 

To access the map: 

1. Click on this link: 

https://dcrm.maps.arcgis.com/apps/MapSeries/index.html?appid=3b8d1a4b46d645

86b39047f5732621cd OR  

On, www.dcrm.gov.mpΣ ƘƻǾŜǊ ƻǾŜǊ άwŜǎƻǳǊŎŜǎ ϧ tǳōƭƛŎŀǘƛƻƴǎέ ǘƘŜƴ ά¢ƻƻƭǎ ŀƴŘ 

!ǇǇǎΦέ /ƭƛŎƪ ƻƴ άhǇŜƴ 5ŀǘŀ !ŎŎŜǎǎΦέ hƴ ǘƘŜ άhǇŜƴ  

2. Dƻ ǘƻ ά{ƘƻǊŜƭƛƴŜ ¢ǊŜƴŘǎΦέ   

3. Zoom into the area of interest.  

4. The bubbles marked in red, green, yellow, or purple are the headstakes surveyed.  

× Red indicates that the beach profile is eroding (losing sand).  

× Green indicates that the beach profile is accreting (gaining sand).  

× Yellow indicates that the beach profile is stable (no significant change). 

× Purple indicates that the beach profile is undetermined, likely due to its 

moderately dynamic nature.  

 

 
Figure 3 - The CNMI Climate Impact Viewer is an interactive map ŀǾŀƛƭŀōƭŜ ŀǘ 5/wa {ƘƻǊŜƭƛƴŜ aƻƴƛǘƻǊƛƴƎΩǎ 
webpage dcrm.gov.mp. 

https://dcrm.maps.arcgis.com/apps/MapSeries/index.html?appid=3b8d1a4b46d64586b39047f5732621cd
https://dcrm.maps.arcgis.com/apps/MapSeries/index.html?appid=3b8d1a4b46d64586b39047f5732621cd
http://www.dcrm.gov.mp/
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Shoreline Monitoring Web Page 

Shoreline Monitoring webpage on the DCRM website is the information hub of the 

shoreline surveying work. All resources developed by the Shoreline Monitoring team are 

published into this page for public use.   

 

Access the website: https://dcrm.gov.mp/our-programs/coastal-resources-

planning/shoreline-monitoring/ 

 

 
Figure 4 - The Shoreline Monitoring webpage is available at dcrm.gov.mp under the "Coastal Resources 
Planning" link. 

 

 

  

https://dcrm.gov.mp/our-programs/coastal-resources-planning/shoreline-monitoring/
https://dcrm.gov.mp/our-programs/coastal-resources-planning/shoreline-monitoring/
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Definitions  
Abrasion/abrading - the process of scraping or wearing away 
 
Accretion/accreting - the gradual addition of land by deposition of water-borne sediment 
 
Backshore - the generally dry part of the beach lying between the nearshore and inland area, which is 
only exposed to waves during storm surge and high tide events 
 
Beach nourishment - practice of adding sand or sediment into the beach to address erosion 
 
Berm - the nearly horizontal portion of the beach or backshore formed by the deposit of materials by 
wave action. (In the CNMI, the berm is a vertical drop.) 
 
Berger Level - used to accurately measure the height of an inaccessible object. Takes cross sectional 
ǇƛŎǘǳǊŜ ƻŦ ŀ ōŜŀŎƘΩǎ ŎƻƴǘƻǳǊΦ 
 
Dredging - maintenance practice of sand removal for deepening water depths for docks, harbors, or 
channels 
 
Dynamic - constantly changing  
 
Elevation difference - the height difference of the headstake to the beach toe 
 
Erosion - the wearing away of land and the removal of beach (or dune) sediments by wave action, tidal 
currents, drainage, or high winds. 
 
Foreshore - the part of the shore that lies between high and low water mark at ordinary tide. 
 
Headstake - the starting point of a transect. Usually marked on a tree in paint. 
 
High waterline - The level reached by the sea at high tide 
 
Hydrodynamics - science revolving around the motion of fluids acting on solid bodies. For this report, 
it is the motion of waters surrounding the west coast of Saipan acting on corals and other physical 
objects in the water during wave conditions. 
 
Incidental erosion - takes place mainly by cross-shore processes during extreme events (high waves, 
high water levels) and produce beach lowering or scouring  
 
Risk - chance that something or someone will experience negative impacts from a coastal hazard 
 
Scarp - a drop formed by erosive forces 
 
Sediment transport - hydrogeological process in which waves currents push sediment into or away 
from coastal spaces 
 
Shoreline change ς change in the shoreline contour by loss or gain of sand volume 
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Stable/stability -  a state in which the shoreline appears to return to its original condition over time 
even when disturbed 
 
Stabilization measures - known approaches to address coastal erosion, whether structural or nature-
based 
 
Storm surge - rising water from the ocean that is pushed towards the shore by the force of winds from a 
strong storm. Storm surge can damage the shoreline and property. 
 
Toe (beach toe) -  the point of a beach that juts out past the waterline. Often this is sand that is 
covered by water but may be exposed during low tides. 
 
Total Station method -  Optical surveying instrument that integrates a leveled electronic movable 
telescope to measure the slope distance at where the prism rod is placed. 
 
Trade winds ς winds that reliably blow east to west just north and south of the equator  
 
Transect - a ǎǘǊŀƛƎƘǘ ƭƛƴŜ ƻǊ ƴŀǊǊƻǿ ǎŜŎǘƛƻƴ ŀŎǊƻǎǎ ǘƘŜ ŜŀǊǘƘΩǎ ǎǳǊŦŀŎŜ ŀƭƻƴƎ ǿƘƛŎƘ ƻōǎŜǊǾŀǘƛƻƴǎ ŀǊŜ 
made or measurements are taken. 
 
Trimble GNSS - a Trimble-branded satellite navigation system (GNSS) device that provides global 
coverage 
 
Vegetation line - the first line of stable and natural vegetation, separate from grass. Also the boundary 
between the sand beaches. 
 
Waterline - a line that marks the surface of the sea on land. 
 
Wave overtopping- when waves meet a submerged reef or structure and overtakes the structure 
 
Wrackline - The line of debris that is left by high tide. Usually made up of eelgrass, pebbles, and litter. 
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How to Read the Beach Profile 
Beach profiles are άŜȄŎŜƭƭŜƴǘ ŜǾƛŘŜƴŎŜ ƻŦ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ŀƴŘ ŦǊŜǉǳŜƴŎȅ ƻŦ ǘƘŜ cross-shore changes which 

ŀǊŜ ŜȄǇŜǊƛŜƴŎŜŘ ōȅ ŀ ǇŀǊǘƛŎǳƭŀǊ ǎƘƻǊŜƭƛƴŜ ƻŦ ŀƴȅ ǎŜŘƛƳŜƴǘ ǘȅǇŜέ ό/ƻƻǇŜǊ Ŝǘ ŀƭΣ нлллύΦ They are the 

contour of the shoreline from the headstake (starting point inland) to the bottom of the moat/toe . The 

profile is a snapshot of the shoreline at the time of survey. 5/waΩǎ ŦƛƴŘƛƴƎǎ ŀǊŜ ōŀǎŜŘ ƻƴ ǘƘŜ 

development and update of beach profiles along designated sites on Saipan, Tinian, and Rota.  

 

DCRM identifies common shoreline features (see Figure 4) along a beach profile to describe the change.  

Properly identifying these features is a necessary skill for understanding the shoreline condition at the 

time. If the berm is getting closer to the headstake over time, erosion may be the trend. If the berm is 

getting farther from the headstake over time, accretion may be the trend.   

  

 
Figure 5 - The common features of a beach profile noted during surveying. 

 

The common features of beach profiles are:  

¶ Vegetation line ς The start and end of stable and natural vegetation that may demonstrate 

stability of a beach profile 

¶ Berm -  The nearly horizontal portion of the beach or backshore formed by the deposit of 

materials by wave action. (In the CNMI, the berm is a vertical drop.) 

¶ Wrackline - The line of debris left by high tide, usually made up of seagrass, pebbles, seashells, 

and litter 

¶ Waterline - The line marking the surface of the sea on land  

¶ Toe/moat ς The point of a beach that jut out past the waterline. It is usually exposed during low 

tide so it is often submerged.  

Wrackline 



 

 

5/waΩǎ Shoreline Monitoring Beach Profile Report for Saipan and Mañagaha 12 

 

The feature below is the generated beach profile once data has been processed.  

The x-axis, horizontal, is the distance from the headstake in feet.  

The y-axis, vertical, is the vertical relief in feet. The vertical relief assumes that the headstake is at zero 

elevation and that the feet is the elevation difference from the headstake.   

 

 

 
Figure 6 - Beach profile of AMP North 3 showing profiles from December 2019 - April 2023. The 
distance from the headstake in feet is shown here with the elevation differences starting from the 
headstake. 

 

 

On the top right hand corner, there are different colored lines followed by dates. Each corresponding 

color line indicates a data entry captured on that day. For instance, a beach profile taken on Dec-19 is 

shown in purple, which you can compare to the recent beach profile taken on Apr-23. Time is an 

important factor for shoreline monitoring because entries taken at different times will be compared to 

understand shoreline change.  
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Figure 7 ς The legend on the top right shows the beach 

profile at specific dates in their color code.  

 
Figure 8 - The legend on the bottom right of a beach 
profile indicates the symbolism and their appropriate 

shoreline feature. 

 

 

Symbology indicates shoreline features and where they have been detected along the transect. These 

shoreline features have been selected as important and common indicators of change. The color 

matches the date/time of the transect taken. The symbol matches the beach feature. The vegetation 

area has two lines. The left indicates ΨStart of VegetationΩ while the right indicates the ΨEnd of 

VegetationΩ. ΨWracklineΩ, Ψhigh waterlineΩ, ΨwaterlineΩ, and Ψtop of (beach) toeΩ are generally detected as 

one point. Note: not all beach features may be detected in a single shoreline transect.  
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Accounting Seasonal Change 
Shoreline change is often dictated by seasonal trade winds that drive sediment transport.  

In the CNMI, the typical winter easterly and typhoon season winds exhibit the highest wave energies.  

 

¶ The typical winter easterly conditions usually happen between January through April, bringing 

swell and sand movement of the CNMI shoreline.  

¶ The typhoon season wave conditions are anticipated after each storm, usually within July to 

October. Intensity and length of disturbance greatly influence sediment transport, with a high 

potential to worsen erosion. Typhoons often approach the CNMI from the east to the west but 

they can curve from south to north. Two common typhoon types have been observed: 

southwest (SW) and north-northwest (NNW).  The typhoon season is influenced by the El Nino-

Southern Oscillation (ENSO) pattern of the year in our region, the West Pacific Region. The ENSO 

ǎǘŀǘǳǎ Ŏŀƴ ōŜ ǾƛŜǿŜŘ ǘƘǊƻǳƎƘ bh!!Ωǎ /ƭƛƳŀǘŜ tǊŜŘƛŎǘƛƻƴ /ŜƴǘŜǊΦ 

(https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml) 

 

This report considers seasonal change and includes a map of the wave directions generated from the   

IȅŘǊƻŘȅƴŀƳƛŎ {ǘǳŘȅ ƻŦ {ŀƛǇŀƴΩǎ ²ŜǎǘŜǊƴ [ŀƎƻƻƴ όнлмфύ. 

 

Shoreline Linear Regression Analysis 
Linear regression analysis is calculated using the distance of the top of the beach toe from the 

headstake to calculate the rate of change of a beach profile and determine its status, whether it is 

eroding, accreting, stable, or undetermined.  

 

Using Microsoft Excel, we would plot each transectΩǎ άŘƛǎǘŀƴŎŜ ƻŦ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ōŜŀŎƘ ǘƻŜέ όȅ-axis) and 

ǘƘŜ άǎŜŀǎƻƴ ŀƴŘ ȅŜŀǊέ όȄ-axis). Then we would add the trend line and its linear equation. The equation 

of the linear relationship is y = mx + b. The m is the slope of the line, and also the άrate of changeέ.  

 

Eroding profiles have over a rate of one foot (>1) of negative values.  

Accreting profiles have over a rate of one foot (>1) of positive values. 

Stable profiles have a rate between -1 and +1 of change. 

 

Beach profiles with many entries are suitable for this analysis. Those that are new and replacing 

previous ones will be omitted from the calculation. Each site has a linear regression analysis graph 

ǎƘƻǿƛƴƎ ǘƘŜ ǘǊŀƴǎŜŎǘǎΩ rate of change. 

 

 

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml
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Saipan Beach Profiles and Key 

Findings  
Pak Pak 

Sheltered by the nearby reef (approximately 500 meters away) and Agingan Point, Pak Pak Beach has 

exhibited a stable shoreline since 2016. In 2018, a Super Typhoon Yutu-driven storm surge damaged 

vegetation. Pak Pak BeachΩǎ vegetation has matured, signifying stability since then.  

As observed from the Hydrodynamic study, southwest typhoon conditions appear to be more 

damaging than north-northwest due to the increased swell energy. However, the beach may receive 

sediment from the adjacent reef and Agingan Point based on the shards of glass, reddish sand color, 

and occasionally dark rubble comprising the nearshore area.  

 

Pak Pak 1 Highlights: 

¶ Discontinued, started a new headstake at a visible coconut tree on July 2024 

¶ Previous headstake: STABLE 

¶ Wrackline that ranges 10 ς 40 ft and an elevation difference of 5 ft 

¶ The previous Shoreline Linear Regression Analysis (see pg 17) indicated that shoreline has a 

rate of -0.5 ft from 2016-2023.  

Pak Pak 2 Highlights: 

¶ STABLE, accreting in the short-term 

¶ Shoreline trees are maturing  

¶ Wrackline that ranges 45 ς 75 ft with an elevation difference of 9 ft  

¶ Based on the Shoreline linear regression analysis (see pg 17), the shoreline has at a rate of 0.5 

ft from 2016-2023.  

Pak Pak 3 Highlights:  

¶ ACCRETING 

¶ Wrackline that ranges 50 ς 82 ft with an elevation difference of 8.5 ft 

¶ Seasonal variation may bring sediment to the shoreline. The nearby outfall northward may 

have some influence. Vegetation has developed indicating that storm surge has not impacted 

the area since 2019.   

¶ Based on the Shoreline linear regression analysis (see pg 17), the shoreline has at a rate of 0.2 

ft from 2016-2023.  
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Figure 9 - Hydrodynamic map of the stretch of Pak Pak. The arrows show the intensity of waves generated 
from the south west (in dark purple) and the northnorthwest wave conditions (in yellow). 

 

 [Photo not available for 2023]  

Pak Pak 1 

  
Pak Pak 2 

  
Pak Pak 3 

 

2020 2021 

2020 2021 

2020 2021 

2023 

2024 
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Figure 10 - Pak Pak Beach Linear Regression Analysis table shows time in seasons over shoreline position 
(top of toe) from the headstake. 

 

 

Pak Pak Beach Profiles 
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PIC 

¢ƘŜ άtŀŎƛŦƛŎ LǎƭŀƴŘǎ /ƭǳōέ ǎƛǘŜ όtL/ύ is adjacent to the Chalan Kanoa reef, which provides wave 

buffering 500 meters away from the headstakes. This shoreline is subjected to storm-induced erosion. 

The storms of 2018 have damaged the shoreline. In response to the incidental erosion, the Pacific 

Islands Club Saipan hotel placed sand bags and boulders to stabilize the highly eroding storm berm not 

too far from the Seaside Grill facilities. Fortunately, the storms during this period have not damaged 

the berm. Wild native vegetation has prospered since their settlement after the significant erosion 

events. Southwest typhoon conditions appear to be more damaging than north-northwest especially 

due to the proximity of the storm. Future intense storm surge events coupled with sea level rise in the 

future may erode the shoreline further. 

 

PIC 1 Highlights: 

¶ STABLE 

¶ Wrackline that ranges 36 ς 70 ft and an elevation difference of 9 ft 

¶ Erosion to the shoreline occurred in Dec-20 at a 40 ft distance and more. 

¶ Foot traffic continues to discourage vegetation growth.   

¶ Based on the Shoreline linear regression analysis (see21 ), the shoreline has a rate of -0.5 ft 

from 2016-2023.  

PIC 2 Highlights: 

¶ STABLE    

¶ Wrackline that ranges 34 ς 48 ft with an elevation difference of 9 ft 

¶ Stabilizing beach vegetation has grown over the berm. The berm was steepened from an 

erosion event around June 2017. Rocks were placed to stabilize the berm but Typhoon Yutu 

(2018) deepened the drop more. The loss of the head stake may indicate if the hotel property 

is at high risk of shoreline erosion from storm surge. 

¶ Based on the Shoreline linear regression analysis (see pg 21), the shoreline has a rate of -0.07 

ft from 2016-2023.  

PIC 3 Highlights:  

¶ STABLE  

¶ Wrackline that ranges 48 ς 50 ft and an elevation difference of 9 ft 

¶ Construction of a hotel is located in the backshore  

¶ Based on the Shoreline linear regression analysis (see pg 21), the shoreline has a rate of 0.4 ft 

from 2016-2024.  
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Figure 11- Hydrodynamic map of the stretch of PIC. The arrows show the intensity of waves generated from the 
south west (in dark purple) and the northnorthwest wave conditions (in yellow). 
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PIC 3 

 

 

 
Figure 12 - PIC Beach Linear Regression Analysis table shows time in seasons over shoreline position (top of toe) from the headstake. 
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PIC Beach Profiles 
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Hopwood 

Adjacent to the Chalan Kanoa reef at a distance of approximately 500 meters, the Hopwood shoreline 

is subjected to wave damage events from a powerful storm. An account from a resident suggests that 

this shoreline has experienced accretion since the mid-1900s. Thus, the vegetation and settled sand in 

this area may be several decades old. Shoreline is susceptible to incidental erosion, in which the 

beach is from an extreme storm event. However, sediment transport (likely the north to south) has 

enabled the beach to recover.  

 

Flourishing vegetation line indicates how that storm surge has not reached the backshore during this 

period. The short width makes the shoreline susceptible to future sea level rise and the reach of storm 

surge. Wave overtopping and overwhelmed tidal flows from the channel down south may impact this 

site during both typhoon wave conditions. It appears that southwest conditions could greatly impact 

this site. Under southwest conditions, longshore transport could push sediment from south to north 

while north-northwest conditions indicate the opposite.  

 

Hopwood 1 Highlights: 

¶ Wrackline ranges 30 ς 42 ft and an elevation difference of 7 ft 

¶ Shoreline erosion and dynamic vegetation line are direct impacts from storm surge. 

¶ Nearby outfall has some influence on sediment transport.  

¶ There is insufficient information to conduct a shoreline linear regression analysis this period.  

¶ PREVIOUS HEADSTAKE suggested that this profile was subjected to storm-induced erosion. 

Hopwood 2 Highlights: 

¶ REPLACED  

¶ There is insufficient information to conduct a shoreline linear regression analysis this period.  

¶ PREVIOUS HEADSTAKE suggested that this profile was subjected to storm-induced erosion.  

Hopwood 3 Highlights:  

¶ ACCRETING 

¶ Wrackline ranges 27 ς 49 ft and an elevation difference of 7 ft 

¶ Variation in entries are influenced by the outfall north of the headstake. 

¶ Based on the Shoreline linear regression analysis (see pg 25), the shoreline has a rate of +2.4 ft 

from 2016-2023. 
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[Photo not available for previous years]  Hopwood 2 

[Photo not available for previous years]  

Hopwood 3 

 

 
Figure 13 - Hopwood Beach Linear Regression Analysis table shows time in seasons over shoreline position (top of toe) from the 
headstake. 
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Hopwood Beach Profiles 

 

Berger Level 
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Aquarius 

Aquarius is parallel to the Chalan Kanoa channel, which greatly influences movement through the flow 

in and out of the southern lagoon. The nearby sand bar indicates the active sediment transport in this 

area during higher wave conditions. It also acts as a sand source, filling in shoreline areas during 

gentle wave conditions (winterly). Depending on their direction and strength, waves can pull sand into 

the water and push sand back up to shore. The gentle northeast winter trade winds have been 

observed to push sand up into the shore. 

 

This shoreline appears to be accreting, yet vehicular access to the berm has compacted the sandy 

backshore. A couple of years ago, small-scale beach nourishment increased the width of the shoreline 

here and the eroding segments of Sugar Dock to the north. 

 

Overwhelming tidal flows from the channel down south may impact this site during both typhoon 

wave conditions. It appears that southwest conditions could greatly impact this site. Under southwest 

conditions, longshore transport could potentially be going from south to north while north-northwest 

conditions indicate the opposite.  

 

Aquarius 1 Highlights: 

¶ ACCRETING 

¶ Wrackline that ranges 35 ς 48 ft and an elevation difference of 9 ft 

¶ Nearby outfall down south has influence on sediment transport.  

¶ Based on the Shoreline linear regression analysis (see pg 31), the shoreline has at a rate of +5.4 

ft from 2016-2023. 

Aquarius 2 Highlights: 

¶ Discontinued; Previously ACCRETING 

¶ Wrackline that ranges 35 ς 92 ft with an elevation difference of 10 ft 

¶ Short-term erosion events have occurred. The sand bar could influence this dynamic behavior, 

suggesting that sand is pushed during typical winter conditions and pulled during typhoon 

conditions. 

¶ Based on the Shoreline linear regression analysis (see pg 31), the shoreline has a rate of +1.9 ft 

from 2016-2023. 
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Figure 14 - Hydrodynamic map of the stretch of Aquarius with the open wave energies entering through the channel opening. The 
arrows show the intensity of waves generated from the south west (in dark purple) and the northnorthwest wave conditions (in 
yellow). 
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Figure 15- Aquarius Beach Linear Regression Analysis table shows time in seasons over shoreline position (top of toe) from the 
headstake. 
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Aquarius Beach Profiles  
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Sugar Dock 

Parallel to the Chalan Kanoa Reef and channel, the Sugar Dock shoreline is dynamic given the 

sediment transport sensitivity to the dock and the channel. During typhoon conditions, the channel 

may exacerbate and even shift sediment transport processes. The dock lost its ability to allow 

sediment passage underneath the infrastructure from north to south. The result is a beach on the 

northern side of the dock rather than a deep boat ramp, causing a public access issue for those who 

need to launch their boats. To resolve this issue, the beach has been dredged in early August 2024. 

Plans exist to demolish and rebuild the dock to an improved design allowing for sediment transport.  

 

The north of this accreted area was observed with less of a berm and a slightly steeper shoreline, 

suggesting a sediment deficiency. Beach loss by future erosion and storm surge threatens the Saipan 

Community School and Church and the Tasi Homes complex.  

 

Sugar Dock South has a variable trend while Sugar Dock North has a long-term erosion trend.  

 

Sugar Dock South 1 Highlights: 

¶ ACCRETING 

¶ Wrackline that ranges 30 ς 77 ft with an elevation difference of 9 ft 

¶ Short-term erosion and accretion events define this profile. The channel influences this 

dynamic behavior, suggesting that sand is pushed during typical winter conditions and pulled 

during typhoon conditions. The sand bar is a sediment source.  

¶ Based on the shoreline linear regression analysis (see pg 37), the shoreline has a rate of +1.8 ft 

from 2016-2023. 

Sugar Dock South 2 Highlights: 

¶ STABLE 

¶ Wrackline that ranges 20 ς 31 ft with an elevation difference of 9 ft 

¶ The berm has completely worn away, so the headstake (tree) is right when the slope begins to 

steadily drop into the waterline. This suggests long-term erosion and sediment deficiency for 

this stretch.  

¶ Based on the Shoreline linear regression analysis (see pg 37), the shoreline has a rate of -0.5 ft 

from 2016-2023. 

Sugar Dock South 3 Highlights: 

¶ STABLE 

¶ Wrackline that ranges 41 ς 59 ft and an elevation difference of 9 ft  

¶ Vegetation line expanded indicating stability. 

¶ Based on the Shoreline linear regression analysis (see pg 37), the shoreline has a rate of +0.5 ft 

from 2016-2023. 

Sugar Dock North 1 Highlights: 

¶ DREDGED, previously accreting 
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¶ Previously, based on the Shoreline linear regression analysis (see pg 34), the shoreline has a 

rate of 2.7 ft from 2016-2023. 

Sugar Dock North 2 Highlights: 

¶ ERODING 

¶ Wrackline that ranges 45 ς 70 ft with an elevation difference of 8 ft  

¶ Abrasion from a previous storm is at 35 feet from the headstake 

¶ Based on the Shoreline linear regression analysis (see pg 37), the shoreline has at a rate of -2.2 

ft from 2016-2023. 

Sugar Dock North 3 Highlights: 

¶ ERODING 

¶ Wrackline that ranges 35 ς 38 ft with an elevation difference of 7 ft 

¶ Based on the Shoreline linear regression analysis (see pg 37), the shoreline has at a rate of -0.8 

ft from 2016-2023. 
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Figure 16 - Hydrodynamic map of the stretch of Sugar Dock with the open wave energies entering through the channel opening. The 
arrows show the intensity of waves generated from the south west (in dark purple) and the northnorthwest wave conditions (in 
yellow). 
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Sugar Dock South 2 
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Sugar Dock North 3  

 

 

 
Figure 17 - Sugar Dock Beach Linear Regression Analysis table shows time in seasons over shoreline position (top of toe) from the 
headstake. 
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